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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o Qusnke Ha ypOBHE CpeaHero ooOIero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOW 00pazoBarenbHON Iporpammsl, npeacrasieHHbix B ®I'OC COO, a
Takke ¢ yu€toM ¢eaepanbHoi padoueil mporpammel BocnuTanus u Konuenuuu
npenojaBaHus  yyeOHoro mpeamera «@Puszuka» B 00pa3oBaTENbHBIX
opranm3zanuax  Poccuiickorn — depepauuy, — peaM3yrOUIMX  OCHOBHBIC
oOpa3oBareabHbIE MPOTPAMMBI.

[Iporpamma 10 (¢u3uKe omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENIbHOCTh U3yUYECHHUS
TEM H Pa3AeNoB y4YeOHOro TMpeaMera ¢ YYETOM MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Y4YeOHOTO TMporiecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma no ¢usuke Aa€T npeacTaBieHUE o
HENAX, COJACp)KAaHUM, OOIIeH CcTpaTernu OOY4YEeHHs, BOCIIUTAHUS M Pa3BUTHS
oOyyJaronuxcsi cpeacTBaMu ydeOHoro mnpeamera «Pusnka» Ha yrIyOJIEHHOM
yYpOBHE.

N3yuenne kypca (U3UKH yTrIIyOJIEHHOTO YPOBHSI MO3BOJISIET PeaIn30BaTh
3aayu NpoecCHOHANbHOW OpPUEHTAlMK, HANpaBIEHO HAa CO3JaHUE YCJIOBH
JUIA TIPOSIBIIGHUS CBOMX WHTEIUIEKTyallbHBIX W TBOPYECKUX CIIOCOOHOCTEH
KOXKIBIM  OOyYaromMMCs, KOTOpble HEOOXOMWUMBI I MPOJOIDKEHUS
oOpa3oBaHUs B OpraHu3anusx MpodhecCHOHATBHOTO 00pa3oBaHUS IO
pa3IYHbIM (PU3UKO-TEXHUYECKUM U WHKCHEPHBIM CIIEITUATBHOCTSIM.

B mporpamMMe 1o Qu3uke oOmpeAensioTcs IIaHHUpPyeMble pPe3yJIbTaThl
OCBOEHUS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIE, MeETampeaMeTHbIe, NpeIMETHbIE (Ha YrIyOJIEHHOM YpOBHE).
HaydHo-MeTO00rn4eckoil  OCHOBOM il  pa3paboTku  TpeOOoBaHUU K
JUYHOCTHBIM, METallpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM O00y4arouxcs,
OCBOUBIIIUX IporpaMmy 1o (U3UKE Ha YPOBHE CPEAHEro 00IIero oopasoBaHus
Ha yriTyOnE€HHOM ypOBHE, SIBISIETCS CUCTEMHO-ACSITETbHOCTHBIN MOAXO/I.

[Tporpamma no u3uke BKIIOYAET:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHUA Kypca (M3HKU HAa YriayOIEHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YIbTATHI 110 To1aM 00yUEHUS;

cojiepkanue yueOHoro npeaMera « Ousukay 1mo rojam oOydeHusl.

[Iporpamma 1o ¢u3MKe HWMEET MPUMEPHBINH XapakTep M MOXKET OBITh
UCTIONb30BaHa YUYUTEIAMHU (DU3HUKH JIJIsI COCTABICHUS CBOMX PabOvMX Mporpamm.

[Tporpamma 1o gu3uKe He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTENIEH
U TIPEAOCTABISIET BO3MOXKHOCTH ISl PEAM3AIMH PA3TMYHBIX METOIHMYECKHUX
MOJIXOJIOB K TIPEenojiaBaHvio (U3UKH Ha YriIyOJEHHOM ypOBHE MPH YCIOBHH
COXpaHEeHUs 00s13aTEbHOM YaCTH CoIepKaHus Kypca.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOro mMpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIaa B
cucteMy 3HaHMU 00 okpyxkawoomem wmupe. IlkonbHBIA Kypc QUMK —
CUCTEeMOOOpa3yromMii ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MIOCKOJIBKY (hHM3MUecKre 3aKOHBI JieKaT B OCHOBE IIPOIECCOB U SIBIICHUM,
U3ydaeMbIX XUMHEH, Ouosioruel, pusznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonp30BaHue W aKTUBHOE MpUMEHEHHE (U3NYECKUX 3HAHHUM OIpenesuio
XapakTep MW OypHOE pa3BUTHE pPa3HOOOpa3HbIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJYyUYEHHUSI HOBBIX MaTEPHAIIOB C
3alaHHBIMU  CBOMcTBaMuU. M3yueHuwe (uU3MKHM BHOCUT OCHOBHOM BKJIAJ B



(bopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MuUpa O0O0ydYarolerocs, B
dbopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHbId METOJ INO3HAaHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBaHUM.

B ocHOBy kypca ¢u3uku Ha ypoBHE CpeaHEro oOmiero oOpa3zoBaHUs
NOJIOXKEH PsIi MJIEW, KOTOPblE MOXHO pacCMaTpuBaTh Kak MPUHLMIBI €ro
OCTPOEHHUSI.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIIAETCS JIOTUYECKH
3aBEPIUIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEH MaTepuall Kypca (pU3UKU
o0beMHEH BOKpPYr (¢u3MuecKux Teopuil. Benymmm B Kypce sBisercs
(dbopMHpoOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BELIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE€ peannzanus npeanonaracT UCnojib30BaHUE
TYMAHUTAPHOTO NOTEHIHAIAa (PU3UYECKON HAayKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTUEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIPOOIEeMaMH.

Hoea npuxnaonoiui nanpaenennocmu. Kypc ¢dusuku yriayOaéHHOTO
YPOBHS TMpEANojaracT 3HAaKOMCTBO C IIMPOKMM KPYIrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX TPUIIOKEHUNA H3YyYECHHBIX TEOpPUM M 3akOHOB. lIpu 3TOM
paccMaTpUBalOTCSI Ha YpPOBHE OONIMX NPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanuszyercs MOCPEACTBOM BBEJIECHUSA 3JIEMEHTOB
coliepKaHUs, MOCBALIEHHBIX 53KOJOTMYECKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTHM, a Takke 00CYXICHHUS
npo0iieM  palMOHAILHOTO  MPUPOJONOJIB30BAaHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

OcBoeHMe cojiepKaHusl TPOrpaMMBbl IO (PU3HUKE JOJKHO OBITh MOCTPOEHO
Ha MPUHLHUIIAX CUCTEMHO-AEATENBbHOCTHOTO Nojaxoaa. s ¢pusuku peanuzanus
3TUX NPUHIUOOB Oa3MpyeTcss Ha  HUCIHOJIb30BAHUU  CAMOCTOSITEIBHOTO
AKCIEPUMEHTa KaK MOCTOSHHO JCHCTBYIONIETO (pakTopa yuyeOHOTo mpoliecca.
JUist yrimyOnéHHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOIO
AKCIIEPUMEHTA, BKJIIOYAIOIIETO (PPOHTAIBbHBIE YYEHUYECKHUE OMNbITHI IPHU
U3YYEHUH HOBOI'O MaTepHalia, JJabopaTOpHble padOThl U pabOThl MPAKTUKYyMa.
[Tpu 3TOM BO3MOXHBI JBa crocoda peanu3anuu (PU3NIECKoro npakTukyma. B
NEPBOM ClIy4ae MPAaKTHUKyM NpoBoAUTCs o B kKoHIEe 10 u 11 knaccos, mubo
1ocJjie MEPBOr0 M BTOPOrO MOJYrOoJMHA B Ka)XJAOM M3 3THX KiaccoB. Bropoi
croco0 — 3TO UHTErpauus padoT IPAKTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpbIE MPOBOJATCS B Mpolecce m3yuyeHus: pasnena (remsl). IIpu 3ToM nop
paboTaMM MpaKTUKyMa MOHUMAETCA CaMOCTOSITENIbHOE UCCIIEI0BaHNUE, KOTOPOE
IPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOIr0, 000OIIEHHOTO BHUJIa O€3 MOLIArOBOM
UHCTPYKIUH.

B nporpamme 1o (¢usMke cucTeMa YYEHHYECKOIOo HSKCIEPUMEHTA,
71a00paTOpPHBIX padOT M MPAKTHKyMa MPEACTABICHA €AUHBIM NIepeduHeM. Bbioop
TEMAaTUKH JJI1 3THUX BUJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS
y4acTHHKaMu 00Opa30oBaTEIbHOTO IMpoOLEecca MUCXOJAs1 U3  OCOOEHHOCTEH
NOYPOUHOI'O IUJIJAHUPOBAHUS W OCHauleHus KabuHera ¢usuku. [lpu sTOM
o0ecrieunBaeTcs OBJIaJIEHUE 00yYarOIUMUCA YMEHUAMH IPOBOIUTH NPSIMBIE U
KOCBEHHBIE W3MEPEHMSI, UCCIIEIOBAHNS 3aBUCUMOCTEH (PM3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB 110 MPOBEPKE MPEI0KEHHBIX TUIIOTES.



Bonpuioe BHMMaHWE YIENSETCS PEIICHUIO PAaCYETHBIX M KayeCTBEHHBIX
3anad. [Ipu sToM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 3aJa4M C IBHO
3aJIaHHOM W HEABHO 3aJlaHHOM (PU3MYECKONM MOJIENIbIO, TMO3BOJISIOININE
OPUMEHSATh M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO paszjiena
Kypca, TaKk M WHTErpUpys NMPUMEHEHHWE 3HAHUW W3 paszHbIX paznenos. s
KayeCTBEHHBIX 3aa4y PUOPUTETOM SBIIIOTCS 3a/laHus Ha
00BsICHEHHE/IPEJICKA3aHUE NPOTEKAHUS (PU3MYECKHUX SIBJICHUHA U MPOLIECCOB B
OKpY>Karollen XU3HH, TpeOyroIue Bpi0opa pu3nueckoil MoJIenu AJisd CUTyaluu
PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY O0ECIeUeHUI0 yueOHOro mnpoiecca Kype Gu3uku yriayOoaEHHOro
YPOBHSI Ha YPOBHE CpeAHEro oOIiiero oO0pa3oBaHUsS JOMKEH H3y4aThCid B
YCIOBUSIX MpPEIMETHOro kabOuHeTra. B kabuHeTre GUBMKH JOJDKHO OBIThH
HE0O0X0oMMOe J1abopaTopHOE OOOpYJOBAaHUE JJisi BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHUYECKHX ONBITOB, Ja0OpPaTOPHBIX padoOT U padoT
PAKTUKYMa, a TaKke JEMOHCTPAlMOHHOE 000PYI0BaHUE.

JleMoHcTpaniuonHoe obopyaoBaHue G(HOpMUPYETCST B COOTBETCTBUM C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B MpOrpaMMe MO (U3UKE KIFOUEBBIX JEMOHCTPALMMA I
UCCJIEIOBAaHUSI U3YYaeMbIX SIBICHHMM W MPOLIECCOB, HSMIMUPUYECKUX H
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUII.

JlabopatopHoe 00OpynOBaHUE ISl YUYEHMUECKUX MPAKTHUUECKUX pPadoT
(dbopmupyeTcs B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX J1a00PATOPHUH.

OCHOBHBIMU LEJISIMU U3yYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

(dbopMHpOBaHWE HMHTEpECa W CTPEMJICHUS OOyYaroUuIMxcsi K Hay4YHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTUE HMX HHTEJUIEKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/I€ NMO3HAHUA U (OpPMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYXKAIOLIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3Yy4YeHUs
OCHOB CTPOEHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHHE YMEHHN OOBSCHATH SIBJIEHUS C HCIOJIb30BAaHUEM
(u3HUECKUX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

(dbopMHpOBaHUE MPEACTABICHUA O POIAM (PU3MKU JJI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHMHA O  BO3MOXHBIX  cdepax  Oynayuieit
npoeCCUOHANILHON JIEATEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K
JanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JlocTuKeHre 3TUX 1esieid 00ecIeunBaeTCsl PEIICHUEM CIIEAYIOIINX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

npuoopeTeHne CHUCTEMBI 3HAHUU 00 o01ux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXAHUKY, MOJEKYJSIPHYIO
(U3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

(dbopMHpOBaHHE YMEHMI TNPUMEHATh TEOPETHUYECKHE 3HAHUS A
00bsicCHeHHST (DM3WYECKUX SIBJICHUN B MPUPOJC W NI MPUHSATHS MPAKTHICCKUX
pEIICHUH B NOBCEIHEBHOW JKU3HU;



OCBOCHHME CIIOCOOOB PEIICHMsS] pa3IMYHBIX 3aJady C SIBHO 3a/JaHHOMU
(du3nuecKo MOJEINbIO, 3a7a4, MOAPa3yMEBAIOLIUX CAMOCTOSATEILHOE CO3/IaHHUE
(¢u3nuecko MoJenu, aJeKBATHOM YCJIOBHMSAM 3a/Jaud, B TOM YHCIE 3ajad
MHKEHEPHOIO XapaKTepa;

NOHUMaHHEe (PU3UYECKHUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX TMPOIECCOB, MX BIMSHHUS HA OKPY>KAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
¢u3nYecKuX OJKCIEPUMEHTOB, AaHAIW3a W UWHTEpIpeTanuu WHPOpMAIUH,
OInpeaeeHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCIIOBUM JUIsl pa3BUTUSl YMEHUN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOM JICSITENbHOCTH;

pa3BuTHE UHTEpeca K cdepaM nOpodecCuoHanbHON JIEATEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yriayOnéHHBIA ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®dusumka» Ha YpOBHE CpEIHEro OOIIEero
oOpa3zoBaHUsl BbIOMpaeTCsl OOYy4YalOIMMHUCS, IUIAHUPYIOIIMMH TPOJOIHKEHHE
00pa3oBaHus MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MTPOPHIIA.

Ha wusyuenue ¢usuku (yriayOn€HHBIA YpPOBEHb) Ha YPOBHE CPEIHErO
obmrero oopazoBanus otBoauTcs 340 vacos: B 10 kiacce — 170 vacos (5 yacoB
B Hezenmo), B 11 kmacce — 170 gacoB (5 4acoB B HEICIIO).

[Ipennaraembiii B mporpamMMe Mo (u3uKe NepeyeHb Ja0OpPaTOpPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTEIbh JEJIaeT BBHIOOD
NPOBEJICHHS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIUBUIYaJIbHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pa3nen 1. Hayuynbiii MeTOA MO3HAHUS IPUPO/BI.

Ousnka — dQyHgaMeHTanbHas Hayka o npupoxe. Haydumeii meron
NO3HAHUS U METO/bl UCCIIEI0BAHNS (PUBNYECKUX SIBJICHUM.

DKCHEpUMEHT M TEOpHs B Mpolecce no3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CriocoObl m3MepeHus: (pU3MYECKUX BEIMYMH (AHAJOTOBbIE M LIM(PPOBHIE
U3MEpUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHH  (Qu3HUEeCKUX BelWyuH (abcontoTHas U
OTHOCHUTEIIbHASA).

MopenupoBanue (QU3MYECKUX SBJICHHM W MPOLECCOB (MaTepHalibHAs
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, HicalbHas >KUJKOCThb, HJCAIbHBIM Tra3,
TOYCUHBbIN 3apsy). ' unoreza. duznueckuii 3aK0H, TPAHUIILI €TI0 TPUMEHUMOCTH.
dusunyeckas Teopusl.

Ponb 1 mecTo ¢pusnku B pOopMUPOBAHUHN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B MPAKTUYECKOU JIEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

W3mepeHne cuibl TOKa U HANpPsDKEHWS B LIETIM MOCTOSHHOIO TOKa MpHU
MOMOILM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU poBoi JabopaTopuel no gpusuke. Ilpumepsr namMepenus
(U3HYECKUX BEJIMYUH IPH MOMOIIHM KOMIIBIOTEPHBIX JATUHUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcuéra.

[Tpsimast m oOpaTHas 3a1a4l MEXAHHUKHU.

Panuyc-BekTop maTepuanbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHCTEMBI
koopauHat. Tpaekropus.

[lepemetiienrie, CKOpOCTh (CpelHsISl CKOPOCTb, MTHOBEHHAS! CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHn U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE  JIBHIKECHUE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHSI U MyTH MATEPUATBHOU TOUYKH
OT BPEMEHHU U UX IpauKH.

CBoOogHoe majieHue. YCKopeHue cBoOOHOrO majaeHus. [[BrxkeHue Tena,
OpOILEHHOIO MO YIJIOM K FOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHMSI MAaTEPUATIbHON TOYKH OT BPEMEHU U X FPAPUKH.

KpuBonmueintnoe naBwxkeHue. [[BrkeHME MarepuasbHOW TOYKHA 10
OKPY>XHOCTH. YTJIOBasl U JIMHEWHasi ckopocTh. [lepron u yactora oOparieHusl.
[lentpocTpemutrenbHoe (HOpMallbHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) U
MOJIHOE YCKOPEHHE MaTepUaIbHOW TOUKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHL: CIHJIOMETP,
JBUKEHUE CHApsJIOB, IEMHbIe, IIeCTepEHYAThle W PpPEMEHHbIE IEepe/layH,
CKOPOCTHBIE JIU(PTBHI.

Jemoncmpayuu.

Mopens  cuctembl  OTCHUETA, WUIIOCTpalUsd  KUHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

CriocoObI ucclieI0BaHus IBUKEHUN.



WnmtocTpauusi OpeneapbHOro Iepexoja W HU3MEPEHHE MIHOBEHHOU
CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOIO MOJI YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME MMyTEM, TPACKTOPHM, CKOPOCTEN JBHKEHHUSI OAHOTO U TOTO K€
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJNbI0  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHUs TIpU  NPSIMOJMHEMHOM  PaBHOYCKOPEHHOM
JBUYKEHUU 1O HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHM IMYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JBUKEHUU.

W3mepeHne  ycKOpeHHsl  CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOIb30BaHue U(POBOIL TabopaTopun).

N3yueHne pABWXKEHMS Tejaa, OpPOILIEHHOro TOopu3oHTalbHO. IIpoBepka
TUIOTE3bl O MPAMON MNPONOPLUMOHAIBHOW 3aBUCHUMOCTH MEXY JalbHOCTBHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeNa.

W3yyeHnue NBMXKEHMSI Tejla MO OKPY>KHOCTH C IMOCTOSHHOW MO MOYJIO
CKOPOCTBIO.

HccnenoBanne  3aBUCMMOCTM — Mepuoja  OOpallleHHs  KOHHYECKOIro
MasiTHUKA OT €ro NapameTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprorona. MueprumaneHbie cucteMsl orcuéra. [IpmHmmn
OTHOCUTENbHOCTH  ["anmuies. HeunepruanbHubie CUCTEMBI  OTCYETA
(ompexenieHue, IPUMEPHI).

Macca rena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HproToHa 111 MaTepUanbHOM TOUKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJICHTHOCTb TI'PAaBUTALMOHHOM U
WHEPTHON MacCCBI.

Cuna TspkecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TMaJIEHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI M OT Teorpaduueckoil MWUpOThl. J[BHXKeHHE
HeOECHBIX Tel W MX CcIyTHUKOB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, IBMXKyIierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe tpeHue. Cuna TpeHUs CKOJIBXKEHHS U CUiia TPEHUS
nokost. Koapdurment tpenus. Cnita CONPOTUBICHHS NPU JABIKCHHH Teja B
AKUJIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBLHOTO ABUKEHUS.

JlaBneHue. FHI(pOCTaTHqCCKoe nasienue. Cuna Apxumena.

TexHruecKkre ycTpouCTBa U TEXHOJOTMYECKUE IMPOLIECCHl: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B MHEPUUAIBHBIX M HEUHEPLHAIbHBIX
CHUCTEMAax OTCYETA.

[IpyHINI OTHOCHUTEIBHOCTH.



KaueHnue nByX UWIMHAPOB WM IIApOB pPa3HOW MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHON CUCTEMbI OTCUETA.

CpaBHEHME pAaBHOACUCTBYIOIIEW IPUIOKEHHBIX K TEIy CHI C
IIPOU3BENCHUEM MAacChl TE€la HA €ro YCKOPEHHME B HMHEPLUAIBHOM CHUCTEME
OTCYETA.

PaBeHCTBO cuJl, BOBHUKAIOUIUX B PE3YJIbTaTE B3AUMOECHCTBUS TEI.

N3Mepenune Macc 1o B3auMOoAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOIbEME U NaJCHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

W3mepeHne paBHOJAEHUCTBYIOLIEH CHUJI TOpU  JABWKEHUMM Opycka 10
HAKJIOHHOU IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBHXKEHHsSI Opycka IO
HAKJIOHHOW IJIOCKOCTH HA 33JaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pe3UMHOBOM 00pasiie, OT X AehOopMaLHH.

V3yueHne ABIDKCHUS CHCTEMBI TEI, CBS3aHHBIX HHTBIO, ICPCKHHYTOI
yepes JIErKHuil OJIoK.

U3mepenne  kodpduuueHTa  TpeHUs O  BEIUYMHE  YIJIOBOIO
kod(ppunuenta 3aBucuMocTt F,(N).

WccnenoBanne JBHXKEHUST Opycka MO HAKJIOHHOM IIJIOCKOCTH C
nepeMEHHBIM KO3()(PUIUEHTOM TPEHUS.

W3yueHue ABMKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomtotHo TBEpAOe Teino. [loctynarenbHoe U BpalaTeabHOE JBUKCHUE
TBEPIOro Tena. MOMEHT CUiIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cumsl.
CrnoxeHue cu, NPUJI0KEHHBIX K TBEPAOMY Tely. LIeHTp TsxkecTu Tena.

YciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIN KpaH, pelI€TUaThle KOHCTPYKIIHMH.

Jemoncmpayuu.

VY ciioBUsl paBHOBECHS.

Bunger paBHOBeCH.

Yuenuueckuii skcnepumenm, 1abopamopnusie padomst, RPAKMUKym.

HccnenoBanne ycinoBHKM PaBHOBECUS TBEPIOIrO Tea, HUMEKOIIETO OCh
BpAllICHMS.

KoHcTpynpoBaHne KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO MIOMAAb OTIOPHI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NMnynec mMaTepuanbHOM TOYKH, CHCTEMBI MaTEpHalIbHBIX TOYeK. LleHTp
Macc CUCTEMbI MaTepuaIbHbIX TOUYEK. Teopema o IBUKEHUHU LEHTpa Macc.

WMIynbC CHITBI 1 ©I3MEHEHUE UMITYJIbCa TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHNE.

MoMeHT nmnysibca MaTepuaabHOM TOUKU. [IpencraBieHne o coxpaHeHUn
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJIAX.

PabGoTa cuiibl Ha MajloM M Ha KOHEYHOM mepemelieHud. I'paduueckoe
IpeICTaBI€HUE PAOOThHI CUIIBI.



MOUIHOCTB CHUJIBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUHU
KMHETHUYECKOW SHEPTUU MATEPUATBbHONW TOYKH.

[ToTeHManbHbIE U HEMOTEHUUAJIbHbIE CWIbl. [loTeHIManbHas SHEPrus.
[ToTenuanbHas SHEPrus yIpyro nehopMHPOBAHHON PYKUHBI.
[loTenuuanbHass SHeprust Teaa B OAHOPOJHOM TI'PAaBUTALMOHHOM IIOJE.
[ToTeHmanbHass SHEpPryusi Tejaa B I'PABUTALMOHHOM IIOJI€ OJHOPOAHOrO WIapa
(BHYTpM M BHe wmapa). Bropas kocMuueckas ckopocTh. TpeTbs KocMHUUecKas
CKOpOCTb.

CBsi3b palbOThl HEMOTEHLUMUAIBHBIX CHJI C W3MEHEHHUEM MEXaHWYECKOH
SHEPrUU CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXAHHMUECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyIUH 71 WICAUTBHON KUJIKOCTH KaK CIIEJICTBHUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

TexHuueckre yCTpOICTBA M TEXHOJOIMYECKHE IPOLECCHI: JBUKEHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUIYPHOE KaTaHUE
Ha KOHBbKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

W3mepenne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella IPU COBEPUIEHUHU paOOTHI.

B3anmuble npeBpanieHns KWHETUYECKOW M NMOTEHIHAIBHOW YHEPTUM ITPU
JEHCTBUU HA TEJO CUJIbI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Mpu CBOOOIHOM MaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

W3mepeHne uMirysbca Telia o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccnenoBanne coXpaHeHHsI UMITYJIbCa TP YIIPYTOM B3aUMOJIEHCTBUU.

M3mepeHrne KHHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHEeHHE W3MEHEHHUS MNOTEHLUHUAIBHON HSHEPIruu MpYXUHBI C pabOTOU
CUJIbI TPEHHSL.

Omnpenenenre paboThl CHIbI TPEHUS MPHU JIBUKEHUU TeJla MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouiekyasipHas pu3NKa ¥ TEPMOJIMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OcHOBHBIE TOJIOKEHUST MOJIEKYJsipHO-KMHeTH4ecko Teopun (MKT), ux
onbiTHOe oOocHoBanue. Jlubdys3usa. bpoyHoBckoe JBUKEHHE. XapakTep
JBW)KEHHUSI W B3aMMOJECHCTBUS YaCTHUI] BelIecTBA. MOJEIM CTPOECHUS Ta30B,
KUIKOCTEN M TBEPIBIX TE€I U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pasmepbl Mojekyl (atomoB). KosuuecTtBo BelecTsa.
[TocrosiHHas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u crnocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenps uaeanbHOro raza B MOJEKYISPHO-KMHETHUECKOW TEOPHH:
YaCTHI[bI ra3a JBUKYTCS XaOTUUECKU U HE B3AMMOJICHCTBYIOT JPYT C IPYTrOM.

["a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomoTHas
TemriepaTtypa (1kana temnepatyp KenbBuna). 3akon JlanbroHa. M3onpouecchl



B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IPEICTaBIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MeXIy [JaBICHHMEM U CPEIHEHM KHHETUYECKOM DHEpPruei
NOCTYIATEIbLHOrO TEIJIOBOrO JBMKEHHUSI MOJIEKYJT UJI€aTbHOr0 ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH HI€aJIbHOTO Ta3a).

CBsi3b  a0CONIOTHOM TeMMepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO
CpeaHEN KMHETUYECKOW DHEPruer IMOCTYyNaTEIbHOIO TEIUIOBOIO JBMKEHUS €€
YacTHL.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: TEPMOMETP,
OapomeTp, MoIy4YeHUe HaHOMaTEPUasoB.

Jemoncmpayuu.

Mopenu qBUXKEHUS YacTHI] BELIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Juddy3us xKUIKOCTEN.

Mogens onsita lITepHa.

[IpuTskeHnEe MOJIEKY!I.

Mopenu KpUcTayuIMuecKUX PemeEToK.

HabGnronenue u vcciieqoBaHue N30IpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanue mpoliecca YCTAHOBJIEHHUS TEIUIOBOIO PABHOBECHUS MpU
TEMI000MEHE MEXKTY TOPSUYE U XOJIOIHOU BOJOM.

N3yyeHnne u30TEpMUUECKOro mpouecca (PeKOMEHIAOBAHO HCIOIb30BaHUE
urdpoBoii 1abopatopun).

N3ydeHnne n30X0opHOro mnporecca.

N3yuyenue n3o6apHoOro mnpoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckast (T]J]) cucrema. 3amaHue BHEUIHUX YCIOBUM ISt
TEPMOJIMHAMMYECKOW CHUCTEMbl. BHeIHME H BHYTPEHHHE MapameTphbl.
[lapamMeTpbl TEPMOJMHAMHYCCKON CHCTEMBI Kak CPCIHHC 3HAYCHHS BEIMYMH,
ONMCBIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamuku. CaMOINpoU3BOIbHAS —peIaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenb uzaeanbHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHe MeHneneeBa—KnanelpoHa v BeIpaXKEHNUE JJIsI BHYTPEHHEN SHEPIUH.
VYcaoBusS NPUMEHMMOCTH 3TOM MOJENW: HHU3Kas KOHIEHTpaluus 4YacTHIl,
BBICOKHE TeMIlepaTyphl. BripaxkeHue Juisi BHyTPEHHENW SHEPTHH OJJHOATOMHOIO
UJeaIbHOIO rasa.

KBazucratuyeckrue U HECTaATUYECKUE MTPOLIECCHI.

DneMmeHTapHass pabora B TepMoauHaAMuKe. BprunciieHue paboOThl MO
rpaduKy npoiecca Ha pV-auarpaMmme.

Temmonepenaua kak crnocod WM3MEHEHUSI BHYTPEHHEW  HHEPruu
TEPMOJIMHAMUUYECKOW cHCTeMbl 0e3 coBepuieHust padoTel. KoHBekuus,
TEIJIONPOBOJIHOCTD, U3TyUYEHHUE.

KonnuectBo TemmoTel. TerutoéMkocTe Tena. YaenpHas W MOJISIpHAs
TEINIOEMKOCTHU BEIIECTBA. YpaBHeHHE Maliepa. YaenbHas TEIUIOTa CrOpPaHUs
ToruiBa. Pacu€r konuuecTtBa TEIJIOTHI Hpu Teruionepenade. [lonstue o6
aauabaTHOM IpoIlecce.



[lepBblli 3aKOH TepMOAMHAMUKH. BHyTpeHHss dHeprusa. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUs BHYTPEHHEW SHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akOH TEPMOAMHAMUKHM ISl PAaBHOBECHBIX IPOLIECCOB: 4YEpe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI MPOXOIUT
€AMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMMKH JJII HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXHO IepeaaTh TEIIOTY OT 0oJiee XOJIOAHOro Teja K 0ojee HarpeTomy
0e3 komnencauuu (Knaysuyc). Heobpatumocts mpupoHbIX TPOLIECCOB.

[Tpuniumnsl gercTBUs TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukin Kapho.

DKOJIOTUYECKHE  aCMEKThl  MCIIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTaTENEH.
TerioBoe 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI.

TexHruecKre yCTpOMCTBA U TEXHOJIOTMUECKHE IMPOLIECChl: XOIOIUIbHUK,
KOHJUIMOHEP, M3EJIbHBIA M KapOIOpaTOpHBIN JBUTraTeNd, mapoBas TypOUHa,
NOJIYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aLUs «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, yTHIM3AUs OMOOPraHUYECKOro TOILIMBA
JUTSl BBIPAOOTKH «TEIJIOBOM U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHenune TeMneparypsl Ipu aainadaTUYECKOM PaCIIUPEHUH.

BosgymHoe orauso.

CpaBHEHUE yAETbHBIX TEIJIOEMKOCTEHN BEIIECTB.

CriocoObl ”3BMEHEHHSI BHYTPEHHEN SHEPIHUU.

Hccnenosanue aqnabaTHOro mpouecca.

KoMIiibroTepHbI€ MOJIENN TEIUIOBBIX JIBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenune yaenbHOM TEMI0EMKOCTH.

HccnenoBanue npoiecca OCThIBaHUS BEILIECTBA.

Hccnenosanue aqnabaTHOro mpouecca.

N3yyeHue B3aMMOCBSI3U SHEPTHH MEXMOJEKYISIPHOIO B3aUMOACHCTBUS U
TEeMIIEpaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u koHjeHcanus. McnapeHue u KurneHue. Y ielbHas
TEIJI0Ta NapooOpa3oBaHUsL.

Hacpiiennsle W HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTD
IVIOTHOCTH M JIaBJIEHUs HACBIIIEHHOIO IMapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT OOBEMa HACBIIIEHHOIO Mapa. 3aBUCHUMOCTb TEMIIEpaTyphbl
KHUIIEHUS] OT JaBJICHUS B KUIAKOCTH.

BnaxxnocTs Bo3yxa. AOCOIIOTHAS U OTHOCUTEIbHAS BJIAXKHOCTb.

TBépnoe teno. Kpucraminueckue M amMopdHbie Tena. AHH30TPONUs
CBOMCTB KpucTajUuioB. llnaBnenwe wu Kpucrammzauus. YJeiabHas TeIoTa
iasieHus. Cyoaumanus.

Hedbopmanuu TBEpAoro tena. Pactskenwe u cxkarue. Caur. Moaynb
FOnra. Ilpenen ynpyrux aedpopmaiui.

TenoBoe paciupeHue KUAKOCTeN 1 TBEPIBIX TN, 00bEMHOE U JTUHEIHOE
pacumiMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHMHA 4YacTUL[ BELIECTBA Kak
IPUYMHA TEIJIOBOTO pACUIMPEHHUS TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue 3HEpPTUU B (Pa30BbIX MEPEXOIAX.

YpaBHeHuUE TEIJIOBOro 0ajaHca.



ITosepxHocTHOE HaTsDKeHNE. K0 (GHIMEHT TOBEPXHOCTHOIO HATSHKCHIS.
Kanunnspusle sBiaeHus. JlaBneHue 1o HMCKPUBIEHHOW MOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuueckre yCTpPOHMCTBA M TEXHOJOTMYECKHUE MPOLECChI: KUIKUE
KPHUCTaJJIbl, COBPEMEHHBIE MAaTEPHUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBolCTBa HACBIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTaBJICHHM.

W3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanunisipasle siBIEHUA.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpPEHHUS BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunsr nedopmanmii.

Habnronenune manbix nedopmarnii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenune yaenbHOM TEIUIOTHI I1aBIEHUS JIb/A.

M3ydeHne CBOMCTB HACBIILICHHBIX NIAPOB.

N3mepeHne aOCOIIOTHOW BIAXKHOCTHU BO3JyXa U OIIEHKAa MaccChl MapoB B
NOMEILICHHH.

N3mepenne kodpPpuuueHTa NoOBEpXHOCTHOIO HATSKEHHUS.

N3mepenune moayist FOHra.

HccnenoBanue 3aBUCHMOCTH JAepopMallMd PE3MHOBOrO 00Opas3la oT
IPWIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMMKA.

Tema 1. dnekmpuueckoe no.e.

DJeKTpu3anms Tea U €€ NMPOSBICHUSA. DJIEKTpUYECKHM 3apsan. /[[Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, IUANEKTPUKUA U IOITYNPOBOJHUKHU.
DJIEMEHTapHBIM JJIEKTPUYECKUM 3apsl. 3aKOH COXPAHEHHUs JIIEKTPUYECKOIO
3apsna.

BzaumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dnektpruueckoe noje. Ero geicTeue Ha 3JIEKTPUYECKUE 3aPsIbl.

Hamnpsoxénnocts  anexktpuyeckoro mnois.  IIpoOueiii  3apsin.  Jluauu
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MOJs. OHOPOJHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIMATBHOCTD JIEKTPOCTATUUECKOIO MOJsA. Pa3HOCTh MOTEHIIMANIOB U
HanpspkeHue. [loTeHnumanbHas SHEprus 3apsiia B 3JIEKTPOCTATUYECKOM IOJE.
[Torenuman saekrpoctatuueckoro mnoiid. CBs3b HANPSHKEHHOCTH TOJA U
PA3HOCTU MOTEHIMAJIOB JUIS JIEKTPOCTATUYECKOr0 N0JIs (KaK OJTHOPOJHOTr0, TaK
Y HEOJHOPOHOTO).

[TpyHIMD CyNepro3ULIUU 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsokeHHOUM cdephl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo 00bEMy mrapa. Ilome paBHOMEPHO 3apsiKSHHOH
OCCKOHEYHOW IUIOCKOCTU. KapTHHBI IMHMH HANPSOKEHHOCTH STHX MOICH H
SKBUIIOTEHIIMAJIbHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvdnexTpuku B DJEKTpOCTAaTHYECKOM — mosie.  [Iudnexkrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonnmeHncarop.  DJIEKTPOEMKOCTh  KOHAEHCATOpA.  JDJIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPA.

[TapasnensHOoe  coeauHeHue  KoHAeHcaTopoB.  IlocienoBaTenbHOE
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

JIBr>kKeHHe 3apsoKEHHOW YaCTUIBI B OJJHOPOJAHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIJICHHE AIJIEKTPOIPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIe ABYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B DIIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M JEUCTBUE KOHJEHCATOPAa IOCTOSIHHOM W NEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHIEHcaTopa OT IUIOIaax
IUTACTHH, PACCTOSIHUS MEXIY HUMU U AUDJIEKTPUYECKON TPOHNULIAEMOCTH.

DHeprus 3JIEKTPUYECKOT0 OIS 3apsSHKEHHOTO0 KOH/IEHCATopa.

3apsanka 1 pa3psiKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomeol, npaKkmukKym.

OueHka cui1 B3aMMOJIEUCTBHS 3apSKEHHBIX TEJL.

HaGnrogenue mnpeBpallleHUss SHEPrUM  3apsHKEHHOrO KOHJIEHcaTopa B
SHEPrUI0 U3TYyUYEHUs! CBETOANO/IA.

W3yyeHue npoTekaHus TOKa B LIEH, COAepKalleil KOHAeHCcaTop.

Pacnipenenenue pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
NI0CJIEJOBATEIbHOM COEMHEHUU KOHIEHCATOPOB.

VccnenoBanne paspsiia KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuyecKuii mok.

Cuina Toka. IlocTOsIHHBIN TOK.

VYcaoBuss  CylIECTBOBAaHUSA  MOCTOSIHHOTO — 3JEKTPUYECKOTO  TOKa.
Wctounuku Toka. Hampspoxkenne U u DJ[C &.

3akon OMa 114 y4acTka Lemu.

DNEKTPUYECKOE  COMPOTHUBIICHHE. 3aBUCUMOCTb  COINPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI U IUIOMIAJA MONEPEYHOTO CEUEHHS.
VY nenbHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBarensHOE, napajuienbHoe, CMEIIaHHOE COEIMHEHHE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTpUYEeCKHX uenen. IlpaBuiia
Kupxrodoa.

Pabota snexkrpuyeckoro Toka. 3akon /[xoyns—JIenua.

MOIHOCTh 3JIEKTPUYECKOrO TOKa. TeruioBasi MOIIHOCTh, BbIAEIsEMas Ha
pe3ucrope.

DJIC u BHYTpEHHEE CONPOTUBIICHME HMCTOYHHMKA TOKa. 3akoH Oma g
MOJIHOM (3aMKHYTOM) 3JEKTpUYecKoW I1enu. MOIIHOCTh HCTOYHUKA TOKA.
KopoTkoe 3ambikanue.

KonaeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETUMK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



W3mepeHne cuiibl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSKEHUS Ul PE3UCTOPA,
JIAMIIbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JITUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUS M MaTepuaa.

HccnenoBanne 3aBUCMMOCTH  CWIBL TOKA OT COINPOTUBIICHHUS IIPU
IOCTOSIHHOM HaIpsiKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3amplkaHHE TIallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coelnHeHNs UICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pa3sHOCTH MOTEHIMATIOB MEXAY ITOJKOCAMM HMCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

HccenenoBanne CMENIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbsHOoro COnpoTUBIIEHUS TPOBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CWIJIBI TOKA OT HAIpPSDKEHHS JUISL JIaMITb
HAKaJIMBAHMUSL.

YBenuueHue npejeia u3MepeHust ammnepmerpa (BoJabTMEeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

HUccnenoBanne 3aBucuMoctd IJIC rambBaHMYECKOrO »JJIEMEHTa OT
BPEMEHU ITPU KOPOTKOM 3aMbIKAHHUH.

HccnenoBanne pa3sHOCTH MOTEHIMATIOB MEXAY ITOJKOCAMM HMCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTHM MCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

DJIEKTPUYECKass NPOBOJAMMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
IIPOBOJAMMOCTB TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHAass UM NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

DIJIEKTPUYECKUN TOK B AJEKTPOJIUTAX. DINEKTPOIUTHUECKAS TUCCOLUALIHS.
DnekTponu3. 3akoHbl Dapajies AJisl ANEKTPOIn3a.

DIIEKTPUYECKUM TOK B razax. CamMOCTOSATENIbHbIM U HECAMOCTOSTEIbHBIN
paspsa. Paznuynble TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckre yCcTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psIHbIe
JaMIibl, AJEKTPOHHO-JIy4YeBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPHUOOPHI: AHO/,
TpaH3ucTop, (HOTONMOA, CBETOAMOJ, TajbBaHWKA, pa(UHUPOBAHUE MEMM,
BBIIUIABKA aJTIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTb COIPOTHUBIIEHUS METAJJIOB OT TEMITEPATYPBI.

[IpoOBOAMMOCTB IIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

M ckpoBoii paspsa M IPOBOIUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOAHUKOB.

OIHOCTOPOHHSIS TPOBOJAMMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

Habnronenue anextposusa.

N3mepenue 3apsiaa OJTHOBAJIEHTHOTO MOHA.



HccnenoBaHnne 3aBUCHUMOCTH  COINPOTHBIICHHMS TEPMOpE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsITHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3n4ecKuil NPaKTUKYM.

CrocoObl  m3MepeHust (U3MYECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJOrOBBIX W UU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE TMOrPEIIHOCTH
u3MepeHui pusndeckux BenrurH. OLeHKa rpaHul IOrpelHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3HUEeCKUX BEJIUYMH, IPOBEpPKA MPEMIOKEHHBIX TMIOTe3 (BbIOOp M3 padoT,
OMHMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHHMYECKHMH 3KCIEpPUMEHT,
1abopaTopHbie pabOThI, MPAKTUKYM).

Me:xnpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYLIECTBJISIETCS. € Y4YETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBS3eUd C
KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMOO06
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4HbId (akT, runoresa, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHus, HaOIIOJEHHE, HKCIIEPUMEHT, MOJEIMPOBaHUE,
MOJI€]Ib, M3MEPEHHUE, MOTPEIIHOCTH HU3MEPEHUN, H3MEPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopus.

Mamemamuxa: peuieHUE CHUCTEMbl ypaBHEHUM. JluHelHas QyHKOus,
napabosia, runepOona, uX Tpaduku u CBOWCTBA. TPUTOHOMETPUUECKHUE
byHKUIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M X MPOEKLUHUH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

Buonozua: mexanuueckoe ABWKEHUE B JKUBOW mpupoze, auddysus,
0CMOC, TEMIOOOMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaroUlei
Cpelbl, YTUIU3alKs OMOOPraHUYECKOT0 TOIUIMBA JJIs1 BBIPAOOTKH «TEILIOBON» U
ANIEKTPOSHEPTHH, MOBEPXHOCTHOE HATSDKEHME W KalWUISpHbIE SBJICHUS B
IPUPOAE, SIEKTPUUECKHUE SBJICHUS B )KUBOU IPUPOJE.

Xumua: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BEILECTBA, MOJISIPHAs Macca, IMOJyYEeHHWE HAHOMATEepHasoB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TN, KUAKOCTEM U Ta30B, IKUIKAE KPUCTAILIbI,
ANIEKTPUYECKUE CBOMCTBA METAJJIOB, DJJIEKTPOJMTHYECKAs JUCCOLIMALIMS,
raJlbBaHUKa, FJIEKTPOHHAS] MUKPOCKOIIHSL.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocusn:  npeoOpa3oBaHWE  JBWKEHHH € HCIOJb30BaHUEM
MEXaHU3MOB, YYET CYXOrO U JKHUJIKOIO TpPEHUS B TEXHUKE, CTaTUYECKUE
KOHCTPYKIMHU (KPOHIUTEWH, pemeéryarble KOHCTPYKIUHU), HCIOJIb30BAHHE
3aKOHOB COXpPAaHEHHS MEXAaHUKH B TE€XHUKE (TMPOCKON, BOJOMET WM Jpyrue),
JIBUTATENIb BHYTPEHHErO CrOpaHHMsl, MapoBas TypOHUHA, OBITOBOM XOJIOJAWIIBbHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YyHUCJI€ HAHOMAaTEpUajOoB, WU HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa,
3a3€MJICHHE AJIEKTPONPUOOPOB, ra3opa3psAHbIE JIAMIIbI, MOJIYNPOBOJIHUKOBBIE
npuOOpHI, raJIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMuKA.
Tema 4. Maznummnoe noe.



B3aumopeiicTBuEe TOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MarnutHoe nosie. BekTtop MarHuTHOM WHAYKUMH. lIpuHuumn cynepnosuunu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHYKIIUU.

MarauTHoe 1osjie NpoBOJAHUKA C TOKOM (IIPSIMOT0 MTPOBOJIHUKA, KATYILIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuia AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBieHWE M MOAYJb. JIBMKEHHME 3apsKEHHOM
YacTHI[bl B OJHOPOJAHOM MarHUTHOM noJje. Padora cunsl Jlopenua.

MarnutHoe nosne B BeniectBe. eppomMarHeTuku, napa- U 1MaMarHeTUKH.

TexHruecKre yCTpOiCTBA M TEXHOJOTMYECKUE IPOLIECCHl: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTEeP-MYJIbTUMETP,
AJEKTpOABUTATENh SIKOOU, YCKOPUTENIH 3JIEMEHTapHBIX YaCTHII.
Jlemoncmpayuu.

Kaptnaa nuHWMNA HMHAYKIMM  MAarHUTHOTO  IIOJISL  IIOJIOCOBOTO M
[10JIKOBOOOPA3HOr0 MOCTOSIHHBIX MArHUTOB.

KaptuHa JWMHMHA MAarHUTHOM HWHAYKUUM TOJISI JUIMHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLEBOTO MPOBOIHUKA, KATYIIKHU C TOKOM.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABM>KeHUS MMydKa 3JEKTPOHOB B MArHUTHOM I1OJIE.

[TpunIMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomeol, npaKkmukKym.

HccnenoBanre MarHUTHOTO ITOJISI TOCTOSITHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne 1eMCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

M3yueHne 3aBUCUMOCTH CHJIbI AMIIepa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOM MHAYKIMM HAa OCHOBE W3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBneHne DIEKTPOMAarHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHWTHOU
uHayKnu. OJIC MHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOM wHAykKuuu Dapanes.
Buxpesoe anektpuueckoe nozne. Toxku Dyxo.

OJ1C mHAYyKIMHM B IPOBOJHMKE, JBHKYLIEMCS B OJTHOPOJHOM MAarHMTHOM
oJIe.

[IpaBuiio Jlenna.

NunaykTtuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMM IOCTOSIHHOTO TOKA.
SBnenne camonnaykunu. IJ1C caMOMHIYKIUN.

DHeprus MarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE MPOLECCHI: MHAYKIIMOHHAS
Ie4Yb, COJICHOWJI, 3AIIHUTA OT IEKTPU3ALMU TEN NPU JBUKEHUU B MAarHUTHOM
10JIe 3eMIIH.

Jemoncmpayuu.

HabGnronenue siBaeHus 3JI€KTPOMAarHUTHOM MHTyKLIHH.

HccnenoBanne 3aBucumoctd J/[C MHAYKIMM OT CKOPOCTH W3MEHEHHMS
MAarHuTHOIO MOTOKA.

[IpaBuiio Jlenna.

[laneHune marauTa B allOMUHUEBOU (MeIHON) TpyOe.



SIBieHue caMOMHIYKIIMH.

HccnenoBanne 3aucumoctd  IJIC  caMOMHIOyKIMM OT  CKOPOCTH
M3MEHEHMS CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKUHUU.

Onpenenenre MHAYKIUU BUXPEBOrO MarHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOMHIYKLIMH.

COopka MOJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanust M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenpHas cucrema. CBOOOAHBIE KOJICOAHUS.

['apmonunyeckue  konedanus. KuHemaTtmyeckoe UM JIMHAMHYECKOE
onucaHue. DHEPreTMYeCKOe OINHUCAHHE (3aKOH COXPAHEHHS MEXaHU4eCKOM
sHepruu). BrIBOJ TMHAMHUYECKOTO ONMHUCAHMS TAPMOHUYECKUX KOJIEOAHUHN U3 X
SHEPreTUYECKOro U KHHEMATUYECKOTO OMHUCAHMSL.

AmMmutyna u ¢asa konedanuil. CBA3b aMIUIMTYIbl KOJEOAHUI UCXOAHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u vacrora kosebanuil. [lepuon manbix CBOOOJHBIX KOJ€OaHUM
MaTeMaTU4YecKoro MastHuka. I[lepuon cBOOOAHBIX KONEOAHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxawIMX KoyieOaHUAX. BpIHyXIeHHbIE KOJIEOAHMS.
Pe3onanc. Pe3onanchas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOU
KpUBOM. ABTOKOJIEOaHHUS.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBUKEHHUS.

Halnronenue He3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHHM rpy3a Ha HUTH
OT aMILUTUTYIbI.

HccnenoBanne 3aTyxammMX KoJieOaHUHM U 3aBUCHMOCTH  IE€pUOJA
CBOOOJHBIX KOJIEOAHUI OT CONMPOTUBIICHUS.

Hccnenoanue kosiebaHUMi Ipy3a Ha MACCUBHOM NPYKUHE C LEJBIO
(dbopMHpoBaHUs NPEACTABICHUN 00 UACAIbHOM MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU NPU KOJEOaHUSAX rpy3a Ha MPYyKUHE.

HccnenoBanne BbIHYKICHHbBIX KOJIEOaHUH.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsot, npaKmuKym.

N3mepenne nepuoaa cBOOOAHBIX KOJIEOAHUW HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB [JBHKEHHSA Tella B XOJ€ KoJeOaHWU Ha yHpyrom
10JIBECE.

W3yyeHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue SHEPTUU B PY>KMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/bI 3aTYXaOIIUX KOJIEOaHUN.

HccnenoBanue BbIHYKICHHbBIX KOJIEOAHUH.

Tema 2. dnekmpomacHummubple KOnN€OAHUA.

Kone6arenbubiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEeOaHUS B
uaealbHOM KojiebaTtenbHOM KoHType. Dopmyna TomcoHa. CBSi3b aMIUIUTYbI
3apsijia KOHAEHcaTopa ¢ aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJIE0ATeIbHOM KOHTYpE.



3aTyxaroume AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AJIEKTPOMATrHUTHBIE KOJIEOaHNUA.

[lepemenHblii TOK. MOIIHOCTh MNEPEMEHHOIO TOKAa. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA W HAMNPSDKEHUsS MPU pa3iudHoOW (opme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHyconIanbHbIM NEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylKa
WHIYKTUBHOCTH B LIEMU CUHYCOUJIAJIbLHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanbuslii Tpancpopmarop. [IpousBoacTBo, nepeaadya M motpediieHHe
JJIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKU TPHU MPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HU.

TexHrueckre yCTpOMCTBAa U TEXHOJOTUYECKHE MPOLIECCHI: SJEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpONepe1ay.

Jemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWW OT HMHAYKTHUBHOCTH H
€MKOCTHU KOHTYpA.

OcuunmiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOAHMIA.

['eHepaTop He3aTyXarOLKX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 31eKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIaIbHBIE KOJICOaHUSI.

Pesuctop, kaTylka MHAYKTUBHOCTH U KOHAEHCATOP B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc npu mnociieoBaTEIbHOM COEIMHEHHH pPE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO 1 MIPUHLIKI IEUCTBUS TpaHcPopmaTopa.

Mopenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKyM.

N3yuenue Tpancpopmaropa.

HccenenoBanne nepeMEHHOTO TOKA Yepe3 MOCIEA0BATEIBHO COCAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Halnronenue 351eKTpoOMarHuTHOTO pe30HaHCa.

HccnenoBanne paboThl MCTOYHUKOB CBETA B IIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE GOIHDI.

MexaHuueckue BOJHBI, yCIOBHUS HMX pacnpoctpaHeHus. Ilonepeunsie u
IPOJ0JIbHBIE BOJHBL. [lepro, CKOpOCTh pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, HHTEPPEPEHIIUS U
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] 3JIEKTPOMAarHUTHBIX
BOJIH. B3anMHasi opueHTaIusi BEKTOPOB B DJIIEKTPOMAarHUTHOM BOJIHE.

CBolcTBa  AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE, NPEIOMIICHHUE,
noJigspu3anus, MHTepdepeHuns u qudpakims.

[IIkana 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.



TexHrueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKalIbHbIC
UHCTPYMEHTBI, pajap, paAuoONpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-
neyb, yIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE U MEAMIIMHE.

Jemoncmpayuu.

O0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromieecs Te€10 Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakxeHus: M NpeaoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoliCTBa ynbTpa3ByKa U €ro NPpUMEHEHUE.

HaGnronenue cBsA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOM KOJeOaHHI.

HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaKEHUE,
pesioMJIEHUE, MOspU3anus, AU pakuus, UHTEpPEpEeHIIHS.

OGHapyxeHue nHPpPaKpacHOro U yiabTpadUuOIECTOBOTO U3ITYUECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHHOE pPACHPOCTPAHEHUE CBETA B ONHOPOAHOM cpene. Jlyu
cBeTa. TOYeyHBI HCTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B II0cKoM 3epkaie. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIN
nokasareib npesomieHus. OTHOCHUTENBHBIM  MOKa3aTeldb MPETOMIICHHS.
[TocTOSIHCTBO YacTOThl CBETa M COOTHOIICHWE [JIMH BOJH MpU NEPEXOAe
MOHOXPOMATHYECKOI'0 CBETA Yepe3 FPAHMILY pa3Jiena JIByX ONTUYECKUX CPEl.

Xox nyueit B npusme. Jucnepcus ceeta. CiioxHBIM cocTaB 0€I0ro cBera.
[IBeT.

[lonHoe  BHyTpeHHee orTpaxeHue. [IpenenpHbIi  yroja  IMOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOeE
pPacCTOSIHUE W ONTHYECKash CHUJla TOHKOM JHMH3bl. 3aBUCUMOCTb (POKYCHOIO
PacCTOSIHUSI TOHKOM c(hepruuecKOoil JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
NIOKa3aTesisl MPETOMIICHUSI.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JTUH30U.

Xoa Jy4a, MpOIIEAIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTtpoeHune wu300pakeHUl TOUKM W OTpE3Ka MpsSMOM B
coOMparoLIMX U pacCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npubOopel. Pazpemaromas cnocodbHocts. [7a3  kak
ONTHYECKasi CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. MuTepdepenunss cera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMIOJAEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEpP()EpEHLHOHHOM
KapTUHE OT JIBYX KOIEpPEHTHbIX HWCTOYHHUKOB. Ilpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceerta. Judpaxumnonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHuyeckne ycTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: OYKH, JIyINa,
nepUcKoM, (oToarmapaTr, MUKPOCKOM, MPOEKIIMOHHBIN anmnapar, MpOCBETICHHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

HabGnronenue nogHoro BHyTPEHHETO OTpakeHusl. MoJiesb CBETOBO/IA.

HccnenoBanne xoza CBETOBBIX IYYKOB Yepe3 IJIOCKOMAapalIeNIbHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.

Mopenu MUKpOCKoOma, TEJIECKONa.

Habnronenue untepdepeHunu crera.

Habnronenue nBeToB TOHKUX IUIEHOK.

Habnronenue audpakiuu ceera.

N3yyenne nuppakimoOHHONW PEMIETKY.

Habnronenue audpakiimoHHOTO CIEKTpA.

Habnronenue nucnepcuu ceera.

Habnronenue nonsipuzanuu cBera.

[TpumeHeHue noApOUI0B ISl U3yYEHHS] MEXaHUYECKHUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

W3mepeHue nokasaresis peaoMIICHUs CTEKIIa.

HccnenoBanne 3aBucuMocTH (DOKYCHOTO PAcCTOSIHUSA OT BemiecTBa (Ha
IPUMEPE KUJKUX JIUH3).

N3mepenne (pOKyCHOTro pacCTOSHHSI pacCEUBAOIINX JIMH3.

[Tonyyenune n300paxeHust B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[Tosyyenune n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHuE TENECKOMUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEPEHINH U MOJISIpU3aI[MU CBETA.

W3yyenune moygpu3alik  CBETa, OTPAXEHHONO OT  I[OBEPXHOCTH
JUDJIEKTPHKA.

N3yyenue nHTepPEpeHLINH JJa3epPHOTO U3ITyUYECHHSI Ha JIBYX LLETSAX.

Habnronenue aucnepcum.

Habnronenue u uccnegoBanue I pakiiuOHHOTO CHEKTpa.

N3Mepenue IMHbl CBETOBOW BOJIHBI.

[Tonyyenne  cmekTpa  M3JIy4eHUs  CBETOAMOJA  MpPU  [OMOILHU
JU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cieiUAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH.

['paHuipl OPUMEHMMOCTH  KJIACCUYECKOW  MmexaHuku. llocTymartel
creuuaibHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. [IpeoOpazoBanus Jlopenua.
YcenoBue mpuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILCHHUE JITTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Maccbl C DHEPrue€d W HMMIYJIBCOM PEIATHBUCTCKOM YaCTHILBI.
DHeprus MmoKosl.

TexHruecKre yCcTpoiCTBa M TEXHOJOTMYECKHUE MPOILECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3aPSKEHHBIX YACTHUL.

Y4yeHnuecKkui FKCIIEPpUMEHT, J1a0OpaTOpHbIE PAOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPTrUU  PEJSITUBUCTCKUX dacTul] (IO
(doTorpadgusM TPEeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KanToBas pusuka.



Tema 1. Kopnyckyaaphno-60110860ii oyanusm.

PaBHOBecHOE TemIOBOE W3IydeHUE (M3IyyeHUE aOCONIOTHO YEPHOIO
tena). 3akoH cMemeHus Buna. 'unotesa I1nanka o kBaHTax.

@DoTOHBI. DHEPTUA U UMITYJIbC (POTOHA.

®otorpdexkr. Ombitet A. ['. CronmeroBa. 3akoHbl ¢oTodddekTa.
VYpaBHenue DiiHiurelina st pororddexra. «Kpacnas rpanuna» poroaddekra.

JlaBnenune cBera (B YAaCTHOCTH, JaBJEHUE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O M aOCOJIIOTHO OTpakarolyro MoBepxHOCTh). Ombithl I1. H.
Jlebenena.

BosHOBBIE cBOVicTBa yacThl. Bosnsl ne bponns. [[nuna BonHbl ne bpoins
U pa3Mmepbl 00JacTU JIOKadu3alluu JBIXKYIIEHCS dacTuilpl. KopmyckymnspHo-
BOJIHOBOU Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTAIIIaX.

Crneunduka U3MEPEHUN B MHUKPOMHUPE. CooTHomeHus
HeonpenenéHHocrei ['eiizendepra.

TexHuyeckne yCTpoHCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPOMETP,
(doTO37MeMEHT, (POTOAATUMK, TYHHENIbHBIH MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHEIIHETO (hoTodPdeKra.

HccnenoBanue 3aBUCMMOCTH  CONPOTHUBJIEHHUS MOJYNPOBOAHUKOB OT
OCBEILIEHHOCTH.

Ceeronnon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinaoi [1nanka Ha ocHoBe uccnenoBanus GoTodddexra.

HccnenoBaHnne 3aBUCUMOCTH  CWJIbI  TOKa 4e€pe3  CBETOAMOJA  OT
HaAIPSHKCHMSL.

Tema 2. Dusuka amoma.

OnpITHl IO MCCIIEOBAHUIO CTPOEHMs aroMa. [lnaHeTapHas Moaens atoMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mnorsonieHue (OTOHOB MpU MEPEXOJE
aToMa C OJHOTO YPOBHS SHEPTUU Ha JIPYroi.

Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUH ATOMA BOJOPOAA.

CrioHTaHHOE U BBIHYX/ICHHOE U3lTydeHue cera. Jlazep.

TexHuyeckne yCTpOHWCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogpens onsita Pezepdopna.

Halnronenue nMHeyaThIX CIEKTPOB.

Y CTpoNCTBO M AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€pHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

Habnronenue nuHeRvyaToro crekrpa.

HccnenoBaHnne CHeKkTpa pa3pekKeHHOrO0 aTOMApHOIO BOJAOpOJA H
U3MEepeHre MOCTOIHHON Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31eEMEHMAPHBLIX YACMUY,.

Hyxnonnas mogens sigpa I'eitzen0epra—Banenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tomnst.



PanuoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnaz. ['amMa-uznmydyeHue.

3aKOH paJMOAaKTUBHOIO pacrnajga. PaguoakTHBHBIE M30TONBI B IPHUPOJIE.
CBOICTBa MOHM3UPYIOLIETO U3IIy4YeHUs. BiMsHUE palMOaKTUBHOCTH HA KUBbIC
opranusmbl. EcrecTBeHHbI QOH n3iydenus. Jlozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledekT maccel aapa.

SAnepuble peakuuu. JleneHne u cuHTE3 Anep. SaepHbIE PpEAKTOPHI.
[TpoGnembl ynpaBisieMoro TEpMOSIAEPHOIO CUHTE3a. DKOJIOTMUYECKHE ACTEKTHI
Pa3BUTHS SACPHON SHEPTETUKH.

Metoapl perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

@yHIaMEHTaJbHbIE B3aWMOJCUCTBUA. DapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrangapTHoi Mojenu. KBapk-rimtooHHast MOJIENb aJpOHOB.

®usuka 3a npenenamu CrangaptHor Mojend. TéMHasa MaTepusa U TEMHas
JHEPrusl.

EnuHCcTBO pU3MyecKoi KapTUHBI MUPA.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBIM PEaKTOp, TEPMOSAEPHBIM pPEAKTOp, ATOMHAas
O0oM0a, MarHUTHO-PE30HAHCHAs TOMOTIpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanue TpeKOB YacTULL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3yuyenue norioueHus 6eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Ortanbl pa3BUTHS acCTpOHOMHHM. [IpHKIagHOE M MUPOBO33PEHUYECKOE
3HaY€HUE AaCTPOHOMHH. [IpUMEHMMOCTHh 3aKOHOB (PU3UKH i1 OOBSCHEHUS
IPUPOABbI KOCMUYECKHX OOBEKTOB.

Meroapl acTpoHOMHYECKUX HccnenoBaHui. COBpEMEHHBIE ONTHYECKUE
TEJECKOINbI, PaAHMOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHMS.

Bug 3BEé3qHoro HeOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comnuue. ConHeunast akTUBHOCTh. McTounuk 3Heprun ColiHIa U 3BE3.

3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. J[lmarpamma «CIIEKTpanabHBIN
KJIACC — CBETUMOCTB». 3BE37bl TJIABHOW IOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTb» JUISl 3BE3]1 TJIaBHOW MOCIIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE ITPEACTABICHUS O MIPOUCXO0KICHUHN U DBOIIOLHAH
ConHua v 3B€311. OTansl )KU3HU 3BE3.

Mnineunsiit [Iyte — Hama [Manaktuka. [lonoxenue n aBrkenne CoaHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IBIpHI B
AIpax TATAKTHUK.

Bcenennada. Pacmupenue Bceenennoil. 3axkon Xa0O6mna. PazOeranue
ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe usiyyeHue.

MacmiraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMMUH.

Yuenuuecxkue naoniooenus.

HaOnronenuss  3BE3nHOro  Heba  HEBOOPYXKEHHBIM — TJIa30M €
VCIIOJIb30BAHUEM KOMIIBIOTEPHBIX INPUIIOKEHUN I ONPEACIICHUS TOJIOKEHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHbIE co3Be3ausi CeBEpHOro
NOJIYIIApUS U APKUE 3BE3/IBI.

HaGmionenuss B Tteneckon JlyHbl, MilaHEeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.



Pu3n4ecKuil NPaKTUKYM.

CrocoObl  u3MepeHust (U3MYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
AQHAJOrOBBIX M UU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE TMOrPEIIHOCTH
u3MepeHui pusndeckux BenrurH. OLeHKa rpaHul IOrpelHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3MUEeCKUX BEJIUYMH, IPOBEpPKa MPEMIOKEHHBIX TUNoTe3 (BbIOOp M3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHMUYECKHMH 3KCIEpPUMEHT,
1abopaTopHbie pabOThI, MPAKTUKYM).

O0o01maomee NOBTOPEHME.

O6oOuieHne W cucTeMaru3als  COJAEpkKaHUs — paslenoB  Kypca
«MexaHukay, «MonekynspHas duznka U TEPMOIMHAMUKA,
«OnexktpoanHaMukay, «Konebanus u BOIHb, «OCHOBBI CIIEIMAIIBHOW TEOpUU
OTHOCUTEIbHOCTH», «KBaHTOBass (¢usnka», «IJIEMEHThl AaCTPOHOMHUHU H
acTpopU3UKI.

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, pPOJIb U MECTO
(U3MKM U aCTPOHOMHHM B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, 3HAYEHUE
OMNUCATEIbHON, CUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOM W MPOTHOCTUYECKOU
GyHKUMNA (HU3UYECKON TEOpHUH, POJb (PU3MYECKOW TEOpuHu B (POPMHUPOBAHUU
IPEICTaBICHUA O (PU3NYECKON KapTUHE MHpA, MECTO (PU3NYECKON KapTUHBI
MUpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMPEACTABICHHUI O
IpUpOJE.

Me:xnpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYLIECTBJISIETCS. € Y4YETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBS3ed C
Kypcamu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, Cc6A3AHHbBIE C UYUEHUEM MEMOO006
HAYYHO20 NO3HAHUA: SBJICHUE, HAy4yHBIM (akT, runoresa, Qu3nvecKas
BEJIMYMHA, 3aKOH, TEOpHus, HaOMIOJEHHE, HKCIIEPUMEHT, MOJEIMPOBaHUE,
MOJI€NIb, M3MEPEHHUE, MOTPEUIHOCTH HU3MEPEHUN, H3MEPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopusi.

Mamemamuxka: pelieHUE CHUCTEMBbl ypaBHEHMH. TpuroHomerpuueckue
byHKUIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M X MPOEKLUU HA OCH KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipou3BoaHble 3yeMEHTAapHBIX (QyHKUMH. [Ipu3Haku
no100Msl TPEYTrOJIbHUKOB, ONpPEETICHUE IJIOMAau IUIOCKUX (uryp m oobéma
TeN.

Buonozusa: snextpuyeckue [BICHHUS B KUBOW MPUPOJE, KojieOaTeabHbIe
JIBUKEHUS B JKUBOM NPHUPOAE, SKOJOTMUECKHE PHCKM IPU IPOU3BOJICTBE
ANIEKTPOSHEPTUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKpYKarolleil cpejsl,
yJIbTPa3BYKOBasi JMArHOCTHUKAa B MEAMIIMHE, ONTHYECKHUE SIBJICHHUS B KUBOU
pUpoJeE.

Xumun: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTANIMYECKas CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPAJIbHBIA aHAJIN3.

I'eocpaghusn: marHuTHbIE TIONMIOCA 3€MIIM, 3QJIEKM MArHUTHBIX Py,
(doToCchEMKA 36MHOI OBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb SIKOOU, FEeHEPATOP NEPEMEHHOTO TOKA, MHAYKIIMOHHAS NI€Yb,
JUHUM  DJIEKTPOIEpeaay, AJEKTPOJBUTaTENb, pajaap, paauoNpUEMHUK,



TENEeBU30p, aHTeHHa, Tene@oH, CBY-meub, yiabTpa3ByKoOBas IUArHOCTHUKAa B
TEXHUKE, MPOEKUMOHHBIA anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TPUEMHHKH, SJIEPHASI DHEPTETUKA U DKOJOTHUYECKUE ACTIEKTHI €€
pa3BUTHS.



[NTAHUAPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI IO
OU3UKE HA YPOBHE CPEIHEIO OBUIET'O
OBPA3OBAHUAJIIMYHOCTHBLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUs y4yeOHOro mnpenMera «Dusnkar
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTB M CIOCOOHOCTh  0OOydYarolmuxcs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUIA,
COOTBETCTBYIOIIMX TPAJMLUMOHHBIM LIEHHOCTSM POCCHUIMCKOro OOIIeCTBa,
pacUIMpEHHUE JKU3HEHHOTO OMbITa W ONbITa JAEITEIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBJIEHUN BOCHUTATENIBHOM NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:
rPAXKAAHCKOr0 BOCIIUTAHUSA:

e CcPOPMHUPOBAHHOCTh TIPAXKIAHCKOW MO3ULMHM OOydHaromerocs Kak

aKTHBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e MPUHATHE TPAJUIUOHHBIX OOIIEUYETOBEYECKUX T'YMAHHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCT B  HMHTEpecax
rpaXXJaHCKOro  OOIeCTBa, y4yacTBOBaTb B CaMOYIPAaBJICHUU B
o0pa30oBaTeIbHON OpraHu3aluu;

e YMEHHME B3aUMOJIEWCTBOBATh C COLMAJIbHBIMHU WHCTUTyTaMU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUECHHEM;

* TOTOBHOCTb K T'YMaHUTapHOMN U BOJIOHTEPCKOM AEATENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS:

e Cc(hOPMUPOBAHHOCTh  POCCUMCKOM  TIpakAaHCKOW  HMJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHO€  OTHOIIEHHWE K  TOCYJapCTBEHHbIM  CHMBOJIaM,
JOCTH)KEHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(pOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO MOBE/ICHHUS;

e CIHOCOOHOCTh OLIEHMBAaThb CHUTYallMl0 W [PUHUMATh OCO3HAHHBIE
pELICHMs, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e HSCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs SCTETUKY HAYYHOIrO

TBOPYECTBA, IPUCYIIETO PUINYECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e MHTEpPEC K pa3auyHbIM cpepam Npo(ecCHOHANBbHON IEATENbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHUE COBEPILATH
OCO3HAHHBIA BbIOOp Oyayuieil mnpodeccun MW peanu30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

* TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha NPOTSKEHUU BCEH KU3HU.

IKOJIOTHYeCKOr0 BOCIIUTAHUA:

e chOpPMHPOBAHHOCTH HKOJIOTUYECKOM KYJIbTYpBHI, OCO3HAHHE
r100aJIBbHOTO XapaKkTepa SKOJOTMYECKUX MPoOIieM;

e I[UIAHUPOBAHHWE U OCYIIECTBIICHUE JCHUCTBUM B OKPYXKAIOILIEH Cpelie Ha
OCHOBE 3HaHMS LeJIeH YCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA,;



pacIIMpEHUE ONBITA AEATEIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAHUU 10 (PU3HUKeE.

HMEHHOCTU HAYYHOI'O MO3HAHUA:

c(OpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAYYHOW JIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHUs] (PU3HKU OCYLIECTBIISITH MPOEKTHYIO U HCCIIEI0BATENbCKYIO
JeATENbHOCTh MH/IUBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTe/ILHBIE YHUBEPCAJIBHBIC y‘leﬁHble JeHCcTBUSA
ba3oBble Jjornueckue JeMcCTBHUA:

CaMOCTOSITENIbHO (D OpPMYyJIUpPOBaTh U aKTyaJM3UpOBaTh Mpobdiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEAETATH IeNN ACITeIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPHH UX
JOCTUKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B PaccMaTpUBAEMBIX
bu3NYECKUX SABICHUSX;

pa3pabarbiBaTh IJIaH pelieHus npoOieMbl ¢ y4€TOM aHalu3a
UMEIOIINXCS MaTepUaIbHBIX U HEMaTEPUATbHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JIEATEIHHOCTh, OICHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LIEJSIM, OLIECHUBATh PUCKH MOCIEACTBHUH IS TEIbHOCTH;
KOOPAMHHUPOBATh W BBIMOJIHATH pabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEaTHMBHOE MBIIUICHHE TPU PEIIEHUH >KU3HEHHBIX
npooseM.

ba3oBble ucciieaoBarTe/IbCKHe AeliCTBUA:

BJIAJETh HAYYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMH TMOHATUAMH U
METOAaMH (PU3NYECKON HAYKU;

BJIAJE€Th HABbIKAMM  Y4YEOHO-HUCCIEAOBATEIbCKOM UM IPOEKTHOU
JEATEeNIbHOCTU B 001acTu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOATEILHOMY TIOMCKY METOJIOB pelIeHHusl 3aaad (PU3NYecKoro
COJIep KaHUsl, IPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUS;

BJIAJETh BUAAMH JIEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPHpPETalUy, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalMsIX, B TOM YUCJE IPHU CO3JaHUU YUEOHBIX TPOECKTOB B
00JacTH (PU3UKHU;

BBISIBJISITh TPUYUHHO-CIIE/ICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh 3ajJauy,
BBIJIBUTaTh THUIOTE3Y €€ pEeIIeHUs, HAXOAWTh AapryMEeHThl s
JIOKa3aTelbCTBA CBOMX YTBEpPXKICHUH, 3a/JaBaTb MapameTpbl U
KPUTEPHUU PELLICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PEIICHMS 3aJaud Pe3yJbTaThl,
KPUTUYECKA  OLIEHMBaTh HUX  JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIMPOBaTh COOCTBEHHBIE 33/layd B 00pa3oBaTeIbHON
JEeSATENbHOCTH, B TOM YHCIIE TPU U3YUYEHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
YMETh NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIaCTEeH;



BBIJIBUTaTh HOBBIE MJIEHU, NpEAjaraTb OpPHUIMHAJIbHBIE MOAXOAbl M
pelIeHHUS;
CTaBUTh MPOOJEMbl W 3a7ayd, JIONYCKAaIOIIWE albTE€pPHATUBHbIE
pELICHHUS.

Pabora ¢ undopmanmeii:

BJIAJE€Th  HABBIKAMM  TOJy4eHHMs  MHGOpManuu  (PU3NYECKOTO
COJIEp)KaHUsl W3 HCTOYHHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEJILHO
OCYUIECTBJISITh TIOHUCK, aHAJIU3, CHCTEMAaTH3alUI0 U HHTEPIPETALMIO
MH(pOpMaIU PA3IMYHbIX BUIOB U (DOPM MpPECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POpMALIUU;

UCIIOJIb30BaTh CpeAcTBa MH(MOPMALMOHHBIX M KOMMYHHKallMOHHBIX
TEXHOJIOTUA B pEUIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOMI0JeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TMTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B Pa3Iu4HbIX (opMarax ¢
y4€TOM Ha3HayeHUs: MHPOpMalUUd U UEJNEBOM ayIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTU3ALIUH.

KOMMyHI/IKaTHBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂme l[eﬁCTBHSI:

OCYUIECTBJISITh OOIIEHHE Ha YpoKax (U3MKKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMii M CMSTr4ath
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTUYHO  M3Jaratb CBOKO TOYKY 3pEHUA C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  MCHOJIb30BaThb  IPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUYJIbHON paOOThI;

BBIOMpAaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEUCTBUI C Yy4ETOM
OOLIMX UHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUIEKTUBA;
NPUHUMATh LEJTd COBMECTHOM JEeATENbHOCTH, OPraHHU30BBIBaTh U
KOOPJIMHUPOBATh JIEUCTBHUSI MO €€ JOCTUKEHHUIO: COCTaBJATh IUIAH
JICUCTBUM, PaCHpEleNaTh POJAU € YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHON pabOThI;

OLICHMBATh KAYECTBO CBOEr0 BKJIAJIa U KaXJOr0 y4aCTHUKA KOMaH/bl B
o0l pe3ysbTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MPOEKTHI, OLUEHUBATH WUJEU C TO3MIMH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IMOBEJECHUE B Pa3IMYHBIX
CUTyalUsIX, MpOSIBIATH TBOPYECTBO W  BOOOpakeHHE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYULIECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTh B
obnactd (U3UKA U aCTPOHOMHH, BBISIBIATH MPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a]/1a4H;

CaMOCTOATEJIbHO  COCTaBJIATh  IUIAH  PELIEHUS  PACUETHBIX U
KAueCTBEHHBIX 3a/a4, IUIaH BBIMOJHEHUS MPAKTUYECKOW paboThl ¢
Y4ETOM HMMEIOIIUXCSI  PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHMI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclIMpATh paMKH y4eOHOro TMpeAMETa Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIUOHAJIBLHBIN NHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallMsM, BHOCUTb KOPPEKTHUBBI B
JIEATENBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HaBbIKAMHU TMO3HABATEIBLHOM pe(dJIeKCUH KakK OCO3HAHUS
COBEPILIAEMBIX JACHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB
1 OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUM IS OLEHKW CUTyalluH, BbIOOpaA
BEPHOr'0 PELICHHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS MO UX
CHUYKECHUIO;

MIPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IMPU AHAIU3E PE3YJIbTATOB
JIeSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,
MIPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIeSITEIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporecce noctrxkeHus] TMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
du3nke Ui ypOBHA CpeaHero oOmiero oOpa3oBaHus y OOyYaronIuxcs

COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  WHTEIUICKT,  MPEAToJiararoniuit
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHMs, BKIIOYAIOMIETO  CHOCOOHOCTh  MOHUMATh  CBOE

AMOLIMOHAJILHOE  COCTOSIHME,  BUJETh  HANpABIEHUS  Pa3BUTHUA
COOCTBEHHOM AMOIIMOHAIILHOM C(epbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETyJIMPOBaHMUs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTH
aJanTHPOBAaTBCA K HOMOIMOHAJIIBHBIM HW3MEHEHUSIM U  TPOSBIAThH
IrMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKEHUIO
HeIM U yclexy, ONTHUMH3M, MHULIMATUBHOCTh, YMEHHE JE€HCTBOBATb,
UCXO/ISl U3 CBOUX BO3MOXHOCTEH;

AMIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTBIBaThb €ro MpH OCYIIECTBICHUU OOLIEHUS,
CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTH BBICTPAUBAaTh
OTHOLIEHUS! C APYTMMH JIFOJIbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspeiiatb KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoniy oOydenusi B 10 knacce npeaMeTHbIC pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPa)KaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCA YMEHUI:



NOHUMAaTh POJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTMYECKOM, COLUMAIbHOM M JTUYECKON cdepax AessTeNbHOCTU
4eJioBeKa, Pojb U MEeCTO (PU3MKU B COBPEMEHHOM HAyYHOW KapTHUHE
Mupa, 3HAYEHUe OIHCATENBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEIBHON U MPOrHOCTHUECKOW (DYHKUMI (PU3NUECKON Teopuu —
MEXaHUKH, MOJEKYJISIpHOM (QU3UKM W  TEPMOJAMHAMHUKH, POJIb
¢u3nueckoil Teopuu B (POPMUPOBAHUM NPEJICTABICHUN O PU3NUECKON
KapTUHE MUPA;

pasnu4aTh YCIOBHS NPUMEHUMOCTH MOJENeH (U3MYECKHX Teln H
MPOLECCOB (SBJICHMI): MHEpLUANbHAs CHCTeMa OTCYETa, Aa0CONFOTHO
TBEPIOE TEJNO, MarepuaibHas TOYKA, PABHOYCKOPEHHOE JBH)KECHHE,
CBOOO/IHOE TajieHue, abCOMOTHO ympyras jaedopmarus, abCOTOTHO
yOopyroe #u aOCONIOTHO HEYNpPyroe CTOJKHOBEHUS, MOJEIU rasa,
KUIAKOCTH U TBEPAOTrO (KPUCTAIUIMYECKOr0) Tena, WACAIbHBIA ras,
TOYEYHBIN 3apsij, OAHOPOIHOE AIEKTPUUECKOE TOJIE;

pasznuuath yciaoBus (FpaHUIlbl, 0071aCcTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, IOHUMATh BCEOOLIMI XapakTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTrPaHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAHWYECKHE IPOLIECChl U SIBJICHUA,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHHMSI M 3aKOHbl  MEXaHWKHU
(OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKEHUS, (OPMYJIbl KUHEMATHKU
PaBHOYCKOPEHHOI'O  JBWKEHHUA, mpeoOpazoBanus [lamunes ans
CKOPOCTM M  NepeMelleHHs, 3akoHbl  HploTOHa,  mpuUHIUI
OTHOCUTENBHOCTH [anuiies, 3aKOH BCEMHPHOIO TATOTEHMsS, 3aKOHbI
COXpaHEHUsI UMITYJIbCA U MEXAHUYECKON 3HEPrUH, CBSI3b PaOOTHI CHIIbI
C UBMEHEHUEM MEXaHUYECKON SHEPruu, yCIOBHS PaBHOBECHUS TBEPIOTO
Tena), NPy ATOM HMCMOJIb30BATh MATEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaThb  YCJOBUSl ~ NPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB:
npeodOpazoBanuii ["anuiies, BTOpOro u Tperhero 3akoHOB HbloTOHa,
3aKOHOB COXPAaHEHMSI HMMIIYJbCa W MEXaHUYECKOW B3HEpruM, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl W  SIBJICHUS,
UCIIONb3ysd OCHOBHbIE ToJIokeHHss MKT u 3akOHBI MOJIEKYJSIPHOU
GU3MKKM M TEPMOJMHAMUKHU (CBSI3b JABJICHHUS WICAIBHOIO Ta3a co
CPEIHENM  KMHETHMYECKOM  DJHEPrMed  TEIUIOBOTO  JABWKEHHS W
KOHLIEHTpAalMel €ro MOJIeKyJ, CBS3b TEMIIEpaTypbl BEIIECTBA CO
CpPEIHEN KMHETUYECKOW JHEPruel TEIUIOBOrO JBHUYKEHMS €r0 YacTHII,
CBS3b JIABJICHUS WJACAJBHOIO Ta3a C KOHLEHTpauued MOJIEKYyJd U €ro
TeMmIeparypou, ypaBHeHnne MenpaeneeBa—Kianeipona, nepBblid 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMSI SHEPTUU B TEIIOBBIX IIPOLIECCAX),
Opyd 3TOM MCHOJB30BaTh MATEMAaTUYECKOE BbIPAKEHHE 3aKOHOB,
yKa3blBaThb YCJIOBUSL NPUMEHUMOCTH ypaBHEHUs MeHaeneeBa—
Knanerlipona;

aHAJIM3UPOBATh W OOBICHATH DJEKTPUUYECKUE SBICHUS, HCIONb3YS
OCHOBHBIE€  TIOJOKEHHUS M  3aKOHBl  BJEKTPOJAMHAMHUKU  (3aKOH
COXpaHEHUSs ANEKTPUUECKOro 3apsija, 3akoH KysioHa, IOTeHIIMabHOCTh
ANEKTPOCTATUYECKOTO MO, TPUHIMI CYNEPIO3ULHH JIEKTPUUECKHUX
NOJIEW, MPU 3TOM yKa3bIBasi YCJIOBHUS IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPaKTUYECKHU BAKHBIE COOTHOILEHHMS: 3aKOHbI OMa JiJIsl yJacTKa
LENHA U U1 3aMKHYTOW JJIEKTPUYECKOW Lenu, 3aKkoH J[koyis—JIeHna,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);



ONMKCHIBATH (DU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEIMYMHBIL:
nepeMeNIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJlda U CUCTEMBI Tell,
CWJIa, MOMEHT CHWJbl, [JaBJ€HWE, NOTECHIMAJIbHAS  JHEprus,
KMHETHYECKasi »HHEprus, MEXaHW4yecKas »JSHeprusi, padoTa CHJIbI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TSHKECTH, CUjia YIPYrOCTH,
CUJia TPEHUSA, MOUIHOCTb, PHEPrus B3aUMOJCHCTBUS Teiaa C 3eMIIEU
BOM3M €€ NOBEPXHOCTH, PHEPrusl ynpyrou aedopmarnuu NpyKUHbL,
KOJIMYECTBO TEIJIOThI, a0COJIIOTHAsi TemmepaTypa Tena, pabora B
TEPMOJIMHAMHUKE, BHYTPEHHSS JHEPrusi HACAIBHOIO OJHOATOMHOIO
raza, paboTa HJI€aJbHOTO Ta3a, OTHOCUTENIbHAS BJIAXKHOCTh BO3]yXa,
KII[I waeanbHOro TEIUIOBOTO JBUTATENSA; BJIEKTPUUYECKOE IIOJE,
HaNpsHDKEHHOCTh  JIEKTPUYECKOTO  MOJS,  HANpsSHKEHHOCTh  TOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B BakKyyMeé U B
JUAJIEKTPUKE, TMOTEHUHMAN AJIEKTPOCTATUYECKOTO TOJsA, Pa3HOCTh
NOTEHIMAJIOB, AJIEKTPOJABMKYILAs CHJIa, CUJa TOKa, HaNpsKeHHeE,
MOIIIHOCTh TOKa, 3JEKTpUYecKass €MKOCTb IUIOCKOIO KOHJIEHCATOpa,
CONPOTHUBJIEHUE YYACTKa LIETIH C MOCJIEI0BATEIbHBIM U MapajuiebHbIM
COCIMHEHUEM  PE3UCTOPOB,  HDHEPrus  DJIEKTPUYECKOrO  MOJs
KOHJIEHCATOPa;

OOBSACHATh  OCOOEHHOCTM  MPOTEKaHHUs  (PUIMYECKUX  SIBJICHUI:
MEXaHUYECKOE JIBH)KEHHE, TEIJIOBOE JIBH)KEHHME YacTUIl BEIECTBa,
TEIJIOBOE  paBHOBECHE, OpOYHOBCKOE  ABWXKEeHHE, auddysus,
UCIIapeHUe, KUIIEHUE W KOHJIEHCAlus, IUIaBJICHUE M KPHUCTAJIM3aLus,
HaIpaBJIEHHOCTb Teruionepeaayu, AIEKTpU3aALUs TeN,
HKBUMNOTEHLIHUAIILHOCTh TOBEPXHOCTH 3apsHKEHHOIO MPOBOIHUKA;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BETUUMHBI
OT JpYrod C MCIOJB30BAHUEM IMIPSAMBIX M3MEPEHUM, MPHU OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJIE€ TIpaUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTE W3MEPEeHUH, JAelaTh BBIBOJALI IO
pe3ysbTaTaM UCCIIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBIN METO/ U3MEPEHHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl 10 MPOBEPKE MPEIIOKEHHOM  THMIOTE3bI:
IJIAaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJTYYEHHBIE PE3YIbTAThI U JEJIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

coOioaTh  MpaBuja  0€30MmacHOro  TpyJa MpU  MNPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIro 5SKCIEPUMEHTA, MpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB W  J1TaOOPATOPHOIO
000opy10BaHUS;

pelatb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(U3HYECKON MOJIEBIO: HA OCHOBAHUM aHAJIM3a YCJIOBHS 000OCHOBBIBATh
BBIOOp (U3MYECKOM MOJIeNid, OTBedarolleld TpeOoBaHUSIM 3ajayd,
OPUMEHATh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M IOCTYJIaThl
(U3HYECKUX TEOPHI MPU HUCHOJIb30BAHUM MATEMATHYECKUX METOJIOB
pelIeHus] 3aja4, MPOBOJAUTH pAacyYEThl HA OCHOBAaHUM HMEIOIIHUXCS
JAHHBIX, AHAJU3UPOBATh peE3yJbTaTbl M KOPPEKTHPOBATH METOIbI
pELIeHHs] C YUYETOM MOITYUYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHbIE 3aJauyM, TPeOyrollre NPUMEHEHUs 3HAHUU U3
pasHbIX pa3felioB Kypca (U3MKH, a TaKKe MHTErpaluy 3HAHUU U3
JPYrUX TpPeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJICHHUM C OMOpON Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJisi OOBSICHEHUS OCHOBHBIX
OPUHIMIIOB  pabOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

NPUBOJNUTH TMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY KAIOLIETO
MHUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHA;

aHAIM3UpOBaTh M OLEHUBATh  MOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJACTBEHHOM  JEATENBHOCTH  4YEJIOBEKa,  CBS3aHHOM ¢
(dbU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTAaBICHUA O pPalMOHAIILHOM MPUPOJIOINOJIB30BAHUU, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHH HAyKH W TEXHOJIOTMM s
JAbHEMIIIEro pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI padOThI ¢ HHpOpMaLUen (PU3NIECKOTO
COJIEp)KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM UCIOJB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl MOUCKA, NEpPepadOTKU U MPEabsABICHUS Yy4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTauud  uHGOpMalMK,  MOJIYYEHHOM M3  pas3iIMyHBIX
MCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH MOIYYAaEMYyIO0 HMH(OpMAIUIO
U OLIEHMBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLIUK;

NpOSBIISITH ~ OPraHU3alMOHHBIE W I[O3HABaTEJIbHBIE  YMEHUSA
CaMOCTOATEILHOTO MPUOOPETEHUs HOBBIX 3HAHUM B  Mpouecce
BBITNIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENbCKUX padoT;
paboTaTh B IpylIl€ C MCHOJHEHUEM pa3JIMYHBIX COLMUAIBHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpelnessTh
JeSTENbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJl KOXKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
poOJIeMBI;

NPOSBIISITH MOTUBALMIO K OyAyled mpo(ecCHOHaIbHOM AesITeIbHOCTH
M0 CHENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.

K xoniy oOyuenusi B 11 knacce npeIMeTHbIE PE3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCA YMEHUI:

NOHUMAaTh POJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLMAIBHOM M 3TUYECKON c(epax NeATENbHOCTH 4YENIOBEKa, POjb U
MeCTO (U3UKM B COBPEMEHHOM HAy4yHOH KapTUHE MHpa, pPOJb
aCTPOHOMMH B IPAKTHUECKOM JEATEIBHOCTH YEJIOBEKA U JaJbHEHIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUe ONMCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKON (PYHKIUI
(Gu3NUEeCKOW TEOpUM — DBJIEKTPOJMHAMUKH, CIECHUAIBHON TEOpUHU

OTHOCUTEIBHOCTH, KBAaHTOBON (DMU3MKH, POJIb (PU3NYECKONW TEOpHH B
dbopMUpOBaHUU MPEJCTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
¢u3nuecko KapTUHBI MHpa B OO0IIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE;



pa3nuyarh YCIOBHUS MPUMEHUMOCTH Mojeined (U3MYECKUuX Tel U
IPOLIECCOB (SIBJIEHUM): OJHOPOAHOE DIIEKTPUYECKOE U OJHOPOAHOE
MarHUTHOE TOJIsl, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTU4YEeCKUI
MasITHUK, UACAIbHBIA MPYKUHHBIA MasTHUK, TaPMOHUYECKUE BOJIHBI,
UJealbHbI KOJIEOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIEH aToMma,
aTOMHOTO fJIpa U KBAaHTOBOM MOJIENIU CBETA;

pasznuuath yciaoBus (FpaHUIlbl, 0071acTH) OPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, [IOHUMATh BCEOOLIMI XapakTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHbI 3JIEKTPOJAMHAMHUKUA U
CHEUAIbHOW  TEOPUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
JNEKTPUYECKOrO 3apsiaa, cwia Ammnepa, cuina JlopeHua, 3aKkoH
ANEKTPOMAarHUTHOM  WHAyKIMM, npaswino Jlenma, cBsazp  OJIC
CAMOMHJAYKIIMM B 3JEMEHTE DSJIEKTPUYECKOM WENu CO CKOPOCThIO
U3MEHEHUs  CHUJIbl  TOKa, IMOCTYJaThl  CHEUUaIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBaTh U OOBACHATH KBAaHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ysl TOJIOXKEHUS] KBAHTOBOW (M3HMKM (ypaBHEHHE DWHINTEHHA
st potodaddexra, mepBbli U BTOPOMl mocTynaTel bopa, mpuHUUI
COOTHOILIEHUs HeonpenenaeHHocTen I 'eiizeHOepra, 3aKOHbl COXpPaHEHUS
3apsI0BOr0 M MAaCCOBOT'0O YKCEJ M SHEPTUHU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

ONMKCHIBATH (PU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEJIMYMHBIL:
HaINpsHKEHHOCTD ANEKTPUUECKOTrO 1oJIA, MOTEHIHAI
AIEKTPOCTATUYECKOTO noJI, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJABMKYILAS CHJIA, WHAYKIUS MArHUTHOTO MOJsl, MarHUTHBIN
NOTOK, cwia Awmnepa, HWHAYKTUBHOCTb, 3JIEKTPOABMXKYILAsA CHIIA
CAaMOMHAYKLIMH, 3HEPrusi MArHUTHOIO TOJiI NPOBOJHUKA C TOKOM,
PEJSITUBUCTCKAA ~ UMITYJIbC, TIOJIHAs DHEPrusi, DSHEPrus IOKOsA
CBOOOJHOM YaCTHUIIBI, FHEPTUsl U UMIYJIbC (POTOHA, MACCOBOE YMCIO U
3aps AApa, SHEPTUs CBSI3U Apa;

OOBSACHATh  OCOOEHHOCTM  NPOTEKAaHHUsS  (PUIMYECKUX  SIBICHUI:
AJIIEKTPOMAarHUTHas UHIYKIUS, CaMOMHIYKIIMS, pE30HaHC,
UHTEpPEpPEHINs BOJH, NU(pakius, AUCHEPCHs, MOJHOE BHYTPEHHEE
oTpaxeHue, (ortosnexkrpuueckuid 3pdexr (pororddexr), anbda- u
Oera-pacnaipbl g]ep, TaMMa-u3IydeHue saep, PU3NYecKue MPUHIIMIIBI
CHEKTPAJIbHOIO aHaIM3a U paboThI Jlazepa;

ONPEAENATh HAPaBICHUE MHAYKIIMM MAarHUTHOTO MOJIs MPOBOJHHKA C
TOKOM, CUJibl AMniepa u cuiibl Jlopenna;

CTPOUTh HM300pa)K€HUE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOMN
JIMH30H, U pacCUUTHIBATH €r0 XapaKTEPUCTUKH;

PUMEHSATH OCHOBOIOJIAralole aCTPOHOMHYECKHUE MOHATHUS, TEOPUH U
3aKOHBI JUII aHalu3a M OOBACHEHHS (PU3UYECKUX IMPOLIECCOB,
MPOUCXOMSIIUX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTaJJTAKTUYECKON
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOIOLNHY 3BE3]] U BeelleHHOi;
MPOBOJUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKHUX BEIUYHUH C
HCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUI, NpPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBATHh pE3YyJbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(U3MYECKMX BEIMYMH B BHUAE TI'PaQUKOB C Y4ETOM aOCOIFOTHBIX



NOTPEIIHOCTE  M3MEPEHMM, JieJaTh BBIBOABI IO  pe3yJibTaTaM
HCCJIeI0BAHMUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3MYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBIN METO/ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl [0 MPOBEPKE  MPEIIOKEHHOM  THMIOTE3bI:
IJIAaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThI U J€JIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

ONMCHIBATH METO/bI MTOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOnogaTe  MpaBuja  0€30MacHOro  TpyJa MNpU  MPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIro 5SKCIEPUMEHTA, IMpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NIPOEKTHOW  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB U  J1TAOOPATOPHOIO
000py10BaHUS;

pelatb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM M HESBHO 3aJ1aHHOMU
(bu3nUecKol MOJENbI0: HAa OCHOBAHMM aHaliM3a YCJIOBHS BBIOHMpATh
(du3nueckre MOJENU, OTBEYaKIIHe TPEeOOBaHUSAM 3a/layd, TPUMEHSThH
(bopMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJNAThI (DU3UUYECKUX TEOPUI
IpU HCMOJIb30BAHUM MAaTEMATHYECKHX METOJOB pEHICHUs 3ajady,
OPOBOJUTh  pacuy€Tbl HA  OCHOBAHMM  HMEIOLIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YJIBTATBl U KOPPEKTHPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3aJauyM, TPeOyrollne NPUMEHEHUS 3HAHUU U3
pasHbIX pa3feloB Kypca (U3MKH, a TaKKe MHTErpaluy 3HAHUU W3
JpPYrUX TpPeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJACHHUIN C OMOpON HAa U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJis OOBSICHEHUS OCHOBHBIX
IOPUHIMIIOB  palOThl  M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX ITPOLIECCOB;

INPUBOJNUTH TMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY KAIOLIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHA;

aHAIM3UPOBaTh M OLEHUBATh  MOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJCTBEHHOM  JEATENBHOCTH  4YEJIOBEKAa,  CBS3aHHOM ¢
($bU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTABICHUA O PalMOHAIILHOM MPUPOJOINOJIb30BAHUHU, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHHM HAyKH W TEXHOJIOTMM s
JAbHEMIIIEro pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI padOThI C HHPpOpMaLUel (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsSl TOUCKA, NEPepadOTKU U MPEabsIBICHUS Yy4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTauud  uHGOpMalMK,  MOJIYYEHHOM M3  pas3IMyHBIX
MCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTYYaeMyI0 HH(OPMALHIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KAK Ha OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaALIUK;



NPOSBIISITH  OPraHU3alMOHHBIE W TO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOATEJILHOTO MPUOOPETEHUs] HOBBIX 3HAHUM B Mpouecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENBCKUX padoT;
paboTaTh B IpylIl€ C MCHOJHEHUEM pa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAaHUPOBAaTh  pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpelnessTh
JeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJl KOKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
poOJIEMBI;

NPOSBIISITH MOTUBALIMIO K OyAyled mpo(ecCHOHaIbHOM AesITeIbHOCTH
M0 CHENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoaundecTBo 4acoB
HanmenoBanue pa3ieiioB U TeM DJIeKTPOHHBIE (HH(PPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
n padoThI padoThI
Pasnea 1. HAYYHBIA METO/I IO3HAHUWSA ITPUPO/IbI
11 HayuHb1ii MeTox nO3HaHUSA 6
' HPUPOJIBI
Hroro no pazneny 6
Paszpnen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jlnnamuka 10
23 Crartuka TBEpOTrO TENA 5 1
2.4 3aKOHbBI COXpPAHEHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Pasznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOINHAMUKA
OcHoBBI
3.1 MOJIEKYJIIPHOKMHETUYECKOM 15 1
Teopuun
39 Tepmonnnamuka. TemoBbsie 20 |
MaIIUHbI
ArperaTHbl€ COCTOSIHHS BEILIECTBA.
33 14 1
da30BbIE IIEPEXOBI




Hroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUYECKOE MOJIe 24
4.2 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6
Hroro no pazneny 54
Pasen 5. ®DU3HUYECKHUN MPAKTUKYM
5.1 DU3NYECKUN TPAKTUKYM 16 16
Uroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




11 KITACC

Ne
n/n

HaunmeHoBaHue
pa3aesioB M TeM
NPOrpamMmmbl

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Pazpea 1. JIEKTPOJAUHAMUKA

1.1 MaruutHoe noine 14
D
12 JIEKTPOMArHUTHAS 13 {
WHIYKIHS
Uroro no pazneny 27
Paznea 2. KOJIEBAHUS 1 BOJIHbBI
Mexanunueckue
2.1 10
KOJIeOaHUs
59 DNEeKTpOMarHuTHbIE 15
KojebaHus
Mexanuueckue u
23 3JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuoser CTO

5

1

Uroro no pazneny

5




Pasznen 4. KBAHTOBAS ®U3UKA

41 KOpHyCKE/JIHpHO- 15
BOJIHOBOM JTyasin3m
4.2 ®duznka aToma 5
®du3uKa aTOMHOIO si7Ipa
4.3 Y 3JIEMEHTAPHBIX 5
YaCTHI]
Hroro no pazaeny 25

Paznen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

DeMEeHTbI aCTPOHOMUU

5.1 12
U acTpo(U3uKH

Hroro no pazaeny 12

Pazgen 6. PU3UMUECKHUI TPAKTUKYM

OuU3NYECKUl
6.1 16
MPAKTUKYM
Hroro no pazgeny 16

Paznea 7. OBOBIIIAIOHIEE TIOBTOPEHHUE

7.1 CucreMaTu3anus u 15
00001IcHIE
MIPEIMETHOTO
COJICPKaHUS U OIBITA
JIEATEIILHOCTH,
puOOPETEHHOTO TIPH

V3YUYCHHH Kypca




¢uzuxm 10— 11
KJIaCCOB

Wroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — pyHIaMeHTaIbHas
HayKa O IPUPOJE

Hayunblii MeTO 1TO3HAHUSA U
METOJILI UCCIIEOBAHUSI
(bu3HYECKUX SIBICHUN

DKCIEpUMEHT U Teopus B
npolecce NO3HAHUs
npupozsl. Habmonenue n
HKCIIEPUMEHT B (PU3UKE

CrniocoObl U3MepeHus
(HU3UYECKHUX BEINYNH

AOcomroTHas
OTHOCHUTEIbHAs
MOTPEIIHOCTH U3MEPEHU I
(bu3NYeCKUX BETUYHH

MopenupoBanue B (pusuke.
Posb 1 mecTo ¢usuku B
bopMHUpOBaHUH
COBPEMEHHOM HAyYHOUI




KapTUHBI MHUpa, B
HpaKTI/I‘IGCKOI\/JI NCATCIIBHOCTHU
JTonen

MexaHndecKkoe IBIKEHIE.
Cucrema orcuera.
OTHOCHTEJILHOCTD
MEXaHUUECKOTO JBUKCHMUS.
[Tpsimast u oOpaTHast 3a1a4u
MEXaHUKU

Pannyc-Bekrop
MaTepUaJIbHOU TOYKH, Er0
IIPOEKILIMU Ha OCU
KoopauHat. TpaekTopus.
[Tepememienne. CKOpOCTb.
WX npoeknuu Ha ocH
KOOpJMHAT

PaBHOMepHOE
MIPSIMOJIMHEWHOE JIBUYKEHUE.
['padmyeckoe onvicanue
PaBHOMEPHOTO
HPSIMOJIMHEMHOTO ABU)KEHUS

10

CrnoxeHue nepemenieHni u
ckopocrei. Pemenue 3agau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHasi CKOPOCTb.
Yckopenue.
[IpsAMOJIMHENHOE JBUKEHUE




C MMOCTOAHHBIM YCKOPCHHUEM

12

['paduueckoe onucanue
HpHMOHHHeﬁHOFO ABHUKCHUSA
C MMOCTOSAHHBIM YCKOPCHHUEM

13

CB00OOIHOE IaJIeHHE.
Yckopenue cBOOOTHOTO
nmajeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX
rpaduku

14

JIBMO>KEHME Tena,
OpOLIEHHOTO O] YTJIOM K
TOPU30HTY

15

KpuBonunelinoe 1Br>XeHUE.
JIBU>KEHUE 110 OKPYKHOCTH.
VriaoBas u THHEHHAS
ckopocts. [lepuon u
YyacTora.
IleHnTpOocTpeMUTENBLHOE U
MOJIHOE YCKOPEHHE

16

KoHnTtponbHas padoTa mo
Teme "Kunemaruka"

17

[TepBeiii 3akon HproToHa.
NuepumanbHbie CUCTEMBI
orcuéra. [IpuHun
OTHOCHUTENBHOCTH ['anmues.
HeunHepuuanbHble CHCTEMBbI




oTcuéTa

18

Cuna. PaBHOz€HCTBYIOIIAS
cuna. Bropoi 3akoH
Herotona. Macca

19

B3aumozeiicteue Te.
Tperuii 3akoH HproTona

20

[IpuHIMn Cynepno3uiun
cui. Pemenue 3amay Ha
MPUMEHEHUE 3aKOHOB
HrroTona

21

3aKoH BCCMHPHOTO
TATOTCHUS.
OKBHBaAJICHTHOCTh
FpaBHTaHHOHHOﬁ n
PIHCpTHOfI MacCChbl

22

Cua TSOKECTH M YCKOpEHHE
CBOOOMHOTO TIaICHUSA

23

JIBuKeHne HeOECHBIX TEN U
UX UCKYCCTBEHHBIX
cIyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3akonsl Kemepa

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona u
BH/Ibl CUJI TPEHMSL.




HBI/I)KGHI/IG B XKUJIKOCTHU U
rase ¢ y4€ToM CHUJIbI
CONPOTHUBIIEHUS CPEBI

26

[aBnenue.
I'mnpocratuueckoe
nasnenue. Cuna Apxumena

27

AOGCOIOTHO TBEPAOE TEIO.
[ToctynaTtensHOE U
BpalareIbHOe IBUKCHUE
TBEPJIOTO Telia

28

MoMeHT cHIBI
OTHOCHUTEJILHO OCH
BpateHus. [1neyo cuibl

29

CnosxeHue Cuil,
MIPUJIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecTH Tena.
VYcnoBusi paBHOBeCHs
TBepAOro Tena. Buasl
paBHOBECHs

30

Pemenune 3agau

31

Kontponbhas padota mo
teme "Jlunamuka. CtaTrka
TBEpAOro Tena"

32

NmMmnynbsc maTepranbHON
TOYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LleHTp
MacC CHCTEMBI




MaTCpHAJIBHBIX TOYCK.
Teopema 0 ABMKEHUHN
LIEHTpa Macc

33

Nmritynbc cuiibl U1 B13MEHEHHE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHUs UMITYJIbCA.
PeaxTnBHOEC ABMKEHHE

34

MowmeHT ummyibsca
MaTepUAIBHON TOUKHU.
IIpencrasnenue o
COXpaHEHNH MOMEHTA
HMITYJIbCA B EHTPAJIBHBIX
OJISIX

35

Pemenue 3anau

36

PabGoTa criibl Ha MajIOM M Ha
KOHEYHOM TIE€PEMEIICHUH.
I'paduueckoe
npecTaBieHue paboThl
CHUJIBl. MOIITHOCTE CHJIBI

37

Kunernyeckas sHeprusi.
Teopema 06 u3MeHeHUH
KMHETUYECKON 3HEpTrUu
MaTepuaIbHOU TOUKH

38

IToTenmmansHbBIE 1
HETIOTEHIINAJIbHEIC CUJIBI.
[ToreHumanbHas 3Heprusl.
Bropas kocMuueckast




CKOPOCTb

39

Tperbs kocMuyeckas
ckopocTh. CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUM CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPTUU

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis naeanbHOM
JKAJKOCTH

41

KonrponbHas pabora no
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

42

PasButune npencraBieHui o
MIPUPOJIE TETIIOTHI.
OCHOBHBIE TOJOXKEHUS
MKT. uddysus.
BbpoyHoBcKoe nBUXKEHUE

43

Crtpoenue razo00pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
XapakTep IBUKCHHS U
B3aUMO/ICHCTBUS YaCTHI]
BEIIECTBA

44

Macca u pazmepbl MOJIEKYJT
(aromoB). KonuaectBo




BenrecTna. IlocTossHnas
ABoraapo

Temneparypa. Teruosoe

45 paBHoBecue. [Ikana
enscus

46 Pemenue 3amau

47 Uneanpuelii ras. 'azoBele
3aKOHBI

43 YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49 AOcomoTHas Temneparypa.
3akon anbToHa
N3onporueccel B nuacaabHOM

50 rase ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIECTBA
['paduueckoe

51 MpEeJICTaBICHNE
M30IPOIIECCOB: U30TEPMA,
u30xo0pa, u3obapa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenue 3amau

54 CBs13b a0COMIOTHOM

TeMnepaTypbl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeJTHEH
KMHETUYECKOUN YHEPTHEIN




MMOCTYNATEIBHOTO TEIMIIOBOTO
IBVOKSHUS €€ YaCTHIl

55

O06001eHNE U
cUCTeEMAaTH3alusd 3HaHUU 1O
Teme "OcuoBst MKT"

56

KonTponbhas pabota no
Teme "Ocuosst MKT"

57

TepmonuHamuueckas
cucreMa. 3aIaHle BHEITHUX
ycnoBuid 1 T/] cuctemsl.
BuemHue u BHyTpeHHUE
napametpsl. [Tapamerpst T/
CUCTEMBI KaK CpeJlHue
3HAYEHHUS BEJIIMYUH,
OIMUCBIBAIOIIUX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJIUHAMUKHU.
CaMonpoun3BosibHas
penakcauusa T/l cuctembl k
TEIUIOBOMY PAaBHOBECHIO

59

Mogenp uaeanbHOTO ra3za B
TCPMOAUHAMUHKE. YcnoBus
MPUMCHUMOCTHU 3TOH MoAeIu

60

YpaBuenue MeHieneeBa-
Knaneiipona u BeipaxkeHue
JU1s1 BHyTPEHHEUW 3HEepruun




61

Bripaxkenue aJisi BHyTpeHHEN
SHEPrUu OAHOATOMHOTO
UJEAIBHOIO rasa.
KBasucrarnueckue u
HECTaTUYECKUE MPOLECCHI

62

DnemeHTapHas pabora B
TEPMOJIMHAMHUKE.
Brruucnenne paGoTsl 1o
rpa¢uky npouecca Ha pV-
JrarpaMme

63

Temonepenayda kak cnoco0
U3MEHEHUS BHYTPEHHEN
sHeprun T]l cucremsl 6e3
COBEPLIEHMSI paOdOTHhI

64

Konsexmus,
TETJIONPOBOAHOCTb,
U3JIy4eHHE

65

KonnuecTBO TENIOTEHI.
TermnoéMmkocTs Tema.

VY nenbHas U MoJsipHas
TEIIOEMKOCTH BEILIECTRA.

VY enpHas TENia0Ta CropaHus
TOIIMBA

66

Pacuér xommuecTBa TEIUIOTHI
IIpH TeIionepeaaye

67

[Toustue 06 agmabaTHOM
rpouecce. [lepBriil 3aK0H




TEPMOANHAMUKHU

68

KonnuecTBo TemnoTs u
paboTa Kak Mepbl U3MEHEHHS
BHYTpeHHe# sHeprun T/
CUCTEMBI

69

Bropoii 3akoH
TEPMOJIMHAMUKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIIECCOB.
Heo6paTuMoCTh NPUPOTHBIX
IPOLIECCOB

70

[IpuHIMIIBL KECTBUS
TerioBbix MamuH. KIT/]

71

MakcumanbHOE 3HAaUCHHE
KITA. Huxn Kapno

72

Pentenue 3anau

73

DKOJIOTHYECKHE aCIIEKThI
HUCITIOJIB30BAHUA TCIIJIOBBIX
nsurareieii. TermmoBoe
3arpsi3HEHUE OKPYXKaIOIIEn
cpeabl

74

Pemenue 3anau

75

O6o0menue u
CHCTEMAaTHU3alKs 3HaHH I10
teme "TepMoauHamMuKa.
TenmoBrle MaIMHE"




76

KonTponbhas pabota no
teme "TepMoauHaMuKa.
Tennossie MaHbL"

71

[TapooGpa3zoBanue u
KoHJeHcauus. Mcnapenue u
KUIIEHUE. Y IeJIbHAs TeIrioTa
napooOpa3zoBaHus

78

Hacrwimennsie u
HEHACHIIICHHBIE MAPHI.
KauecTBeHHas1 3aBUCUMOCTD
INIOTHOCTH U JIaBJICHHUS
HACBIIIIEHHOTO 1apa OT
TeMITepaTyphl, UX
HE3aBUCHUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPaTyphI
KUIIEHUs OT NaBJICHUA B
JKUIKOCTH

79

BitaxxHOoCTB BO31yXA.
AGcomoTHas 1
OTHOCHUTCJIbHAA BJIAXXHOCTbH

80

Pemenne 3anau

81

TBépnoe Temo.
Kpucrannnueckue u
amop(HBbIe Tena.
AHN30TpONUS CBOICTB
KpPHUCTAJIOB




82

[InaBnenue n
KpUCTayUIM3aIus. Y JenbHas
TEMI0TAa IJIaBJICHHS.
CyOmumanmst

83

Jedopmaruu TBEPIOTO TENA.
Pactsokenue u cxxarue.
Cnur. Monyns FOHnra.
IIpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpeHue
KUIAKOCTEN U TBEPIBIX TEII.
AHrapMOHHU3M TEIUIOBBIX
KOJIEOAHUH YacCTHIl BELIECTBA

85

[TpeobpazoBaHue YHEPTHH B
(ha30BbIX Mepexoaax

86

YpaBHEHHE TEILIOBOTO
OaslaHca

87

Pemenne 3agau

88

IToBepXHOCTHOE HATSKEHUE.
Kanwisipaele siBieHus.
JlaBnenwue 1o
VCKPUBIICHHON
MIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlammaca

89

0O00011eHEe U
CUCTEMAaTU3allus 3HaHUH 110
teMme "ArperaTHble




COCTOSIHUS BEILECTBA.
da3oBble epexo/nl"

90

KonrponbHas pabora mo
Teme "ArperaTHble
COCTOSIHUS BEIIECTBA.
da3zoBbIc TIEpex0abl"

91

DJeKTpu3aIus Ten u eé
MIPOSIBIICHUSI.
DnekTpuueckuii 3apsia. [Ia
BUJIA DTIEKTPHUECKUX
3apsAnoB. IIpoBogHuKY,
TUDJICKTPUKU U
MIOJTYTIPOBOTHUKHI

92

DneMeHTapHBIN
AIIEKTPUYECKHA 3apsil. 3aKOH
COXPaHEHHS IEKTPUUECKOTO
3apsiza

93

B3anmoneiictue 3apsoB.
Toueunsle 3apsizbl. 3aKOH
Kynona

94

Penrenue 3amau

95

Onekrpuueckoe mose. Ero
JICHCTBUE HA DJICKTPHUYCCKHUEC
3apsabl

96

Hanpsok€aHoCcTh
AIIEKTPUYECKOTO MOJIS.
[TpoGHbii 3apsia. JIuauu




HANPSKEHHOCTH
AIEKTPUYECKOTO TOJIS.
OIHOPOIHOE IEKTPUIECKOE
oJie

97

IToTeHmmanbsHOCTD
AIEKTPOCTATUYECKOTO TOJISI.
Pa3HocTh moTEHITNAIOB U
HaIpsHKECHUE

98

IToTrennmanbHas sHEPrUs
3apsna B
AIEKTPOCTATUYECKOM ITOJIE.
ITorenuuman
ANEKTPOCTATUYECKOIO MO

99

CBs13p HaNPsKEHHOCTH OIS
Y Pa3HOCTH IOTECHLIMAJIOB
JUISL DJIEKTPOCTATHYECKOT O
T10JISA

100

[TpyHLIMI Cynepno3uLH
AIIEKTPUYECKUX I10JIEN

101

Pemenune 3agau

102

ITone ToyeuHnoro 3apsna.
ITone paBHOMEPHO
3apsHKEHHOM chephl

103

ITone paBHOMEPHO
3apsDKEHHOTO TI0 00BbEMY
mapa. [Tone paBHoMepHO
3apsHKEHHON OECKOHEYHOU




IJIOCKOCTH

104

IIpoBoHMKY B
AIIEKTPOCTATUYECKOM I1O0JIE.
VYcioBue paBHOBECHS
3aps0B

105

JManexTpuku u
IIOJIYIIPOBOJIHUKU B
JIEKTPOCTATUYECKOM I10JIE

106

Konnencarop.
OneKTPOEMKOCTh
KOHJIEHCaTopa.
OneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCaTopa

107

HapannenLHoe COCIUHCHUC
KOHACHCATOPOB

108

HOCJ’IGI[OBaTeJ'IBHOG
COCIMHCHNEC KOHACHCATOPOB

109

OHeprus 3apsKEHHOTO
KOHJIEHCAaTopa

110

Pemenue 3anau

111

JIBr>KeHUE 3apssKeHHOU
YaCTULIBI B OJHOPOIHOM
AIIEKTPUYECKOM I10J1€

112

Pemenune 3agau

113

O06001IeHE U
cUCTeEMATHU3al U 3HAHUU 11O




Teme "DnekTpudeckoe moie"

114

KonTponbHas pabota o
TeMe "OnekTpuieckoe nosue"

115

Cuna Toka. ITocTosHHBIN
TOK. Y CJIOBHUS
CyLIECTBOBAHUS
MMOCTOSIHHOTO
AJIEKTPUUECKOTO TOKA

116

HctouHnku TOKA.
Hanpspxenue u 91C

117

3akon Oma J1s yyacTka
Lenu. DJIEKTPUUECKOE
COMPOTUBIICHUE

118

3aBHCHUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ
OJIHOPOJIHOTO MPOBOTHUKA
OT €ro JJIMHBI U 11omaan
MOTIEPEYHOTO CEUCHUS

119

VY nenbHOE CONPOTUBIIEHNE
BellecTBa. Pemenue 3agaq

120

ITocnemoBarenpHOE,
napajuieIbHOE, CMEIIaHHOE
COC/IMHEHHUE MPOBOJHUKOB

121

Pacuér pa3BeTBIEHHBIX
ANEKTPUYECKUX LEIIEH.
[TpaBuna Kupxroga




122

Penrtenue 3amau

Pabora anekTpuueckoro

123 | Toxka. 3akoH Jlxoyns —
Jlenma
124 Pentenue 3amau
MOIIHOCTD 3IEKTPUIECKOTO
125 ToKa. TernnoBast MOIITHOCTb,
BbIJIEJIsIEMasi HA PE3UCTOPE
126 Pentenue 3amau
O/1C u BHyTpeHHEee
127 COIPOTUBJICHUE UCTOYHHKA
TOKa
3axon Oma Jij1g HOJIHOM
128 | (3aMKHYTOI1) 31EKTPUYECKOM
enu
129 Pemenue 3amau
130 MoImHOCTh UICTOYHHKA TOKA
131 KopoTkoe 3aMbikanue
132 Konpencarop B uenu
IMOCTOSIHHOT'O TOKa
133 Pentenue 3amau
Pemenue 3agay mo reMe
134 "ITocTOAHHBIN
AJIEKTPUUECKUN TOK"
135 Pemenue 3amad 1mo Teme




"TTocTOSTHHBII
ANEKTpUYECKuil TOK"

136

Pentenue 3amad mo reme
"TloCcTOSTHHBIIH
AIEKTPUUECKUM TOK"

137

O06o0enue u
cUucTeMaTH3aIys 3HaHUM 110
TeMe "IToCTOSHHBIN
ANEKTpUYECKUil TOK"

138

KonTponbhas pabota mo
Teme "TlocTOsTHHBIN
ANEKTPUUECKUM TOK"

139

DnexTpuyecKas
IPOBOJUMOCTb Pa3IMYHbIX
BELIECTB. DJIEKTPUUECKUI
TOK B METaJlJax.
CBepxnpoBoIuMOCTh

140

DJEKTPUYECKUH TOK B
pacTBopax U pacrjiaBax
AIEKTPOJIUTOB. 3aKOHBI
dapazest 1715 SIEKTPOIU3a

141

DIIeKTPUYECKHUM TOK B Ta3ax.
[1nazma

142

DIIeKTPUUIECKHUI TOK B
BakyyMe. BakyymHuslie
prOopbI




143

DJIEKTPUUYECKUN TOK B
MOJTYTTPOBOTHUKAX

144

ITonmynpoBOIHUKOBBIE
puOOpbI

145

@u3nyeCKuil MPAKTUKYM 110
teme "M3mMepeHue cuiiel ToKa
U HaIPSDKEHUS B LIETTH
MOCTOSIHHOT'O TOKa MpH
MIOMOIIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
pubopoB" wiu "3HaAKOMCTBO
¢ g poBoil TabopaTopueit
no ¢usuke. [Ipumepst
U3MEpeHusT PU3NIECKUX
BEJIMYHH TTPHA TTOMOTITN
KOMIIBIOTEPHBIX TaTYUKOB"

146

@u3nyeCKuil MPAKTUKYM 110
teme "U3yuenue
HEPABHOMEPHOI'O JBUIKECHHUS
C LIETIbIO ONPEEICHUS
MI'HOBEHHOM ckopoctu"

147

Pu3nYeCKuil MPAKTUKYM 110
teme "U3mepenue
YCKOPEHHUS IIPU
IIPSMOJIMHEHOM
PaBHOYCKOPEHHOM
IBIDKEHUU 110 HAKJIOHHOU




MIOCKOCTH" WITH
"UccenoBanue
3aBUCUMOCTH MyTH OT
BPEMCHH MIPU
PaBHOYCKOPEHHOM
nBwxennn"

148

@uU3NYECKHI MPAKTUKYM 110
teMe "H3mepenue
YCKOpPEHUsI CBOOOAHOTO
nanenus” win "M3ydyenue
JIBUKEHUSI TenIa,
OpOIIIEHHOTO
TOPHU30HTAIIBHO"

149

@uU3NYECKHI MPAKTUKYM 110
teme "M3yueHue IBMKEHUA
TeJa 10 OKPY>KHOCTH €
MOCTOSIHHOW 110 MOJTYJTIO
CKOPOCTBIO" WIIH
"UccneqoBanue
3aBUCUMOCTH NEpUOA
oOpailieHus: KOHUYECKOTO
MasTHHKA OT €r0
napameTpoB"

150

OU3NYECKU TPAKTUKYM T10
teme "M3mepenne
PaBHOJICHCTBYIONICH CHIIBI
TP IBMKEHUH OpyCKa 1Mo




HaKJIOHHOM TUIOCKOCTH" WIJIH
"IIpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JIBIDKEHUS OpyCKa 110
HAaKJIOHHOM TUIOCKOCTHU Ha
3aJIaHHOE PACCTOSIHHE OT €ro
Macchl”

151

@u3nYECKH NPAKTUKYM IO
teme "HccaemoBanue
3aBUCHMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B
MIPY’KUHE U PE3UHOBOM
obpasiie, OT ux
nedhopmaruu uin
"N3y4yenue IBU>KEHUS
CHCTEMBI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3
JIErkui OJIoK"

152

OU3NYECKUN TPAKTUKYM 10
teme "M3mepenue

ko3 durmeHTa TpeHus 1Mo
BEJIMUMHE YTIIOBOTO
Kod¢duImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUXKEHHs OpycKa 1Mo
HAKJIOHHOM TIIOCKOCTHU C
NepEMEHHBIM




koa(urmenTom TpeHus"
iy "M3yuenue nBUKEHUS
rpy3a Ha BaJly ¢ TpeHUEM"

153

@uU3nYECKU MPAKTUKYM I10
teme "HccnenoBanue
YCJIOBU paBHOBECHS
TBEPAOIO Tela, UMEIOIIETO
OCh BpallleHUs" WU
"KoHcTpynpoBanue
KPOHILITEWMHOB U Pacy€T CUII
yopyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPIOTO
Tesa, UMEIOLIETOo TIOIaIb
onopsI"

154

@uU3nYECKHl NPAKTUKYM IO
teme "M3mepenune ummyibca
TeJa o TOPMO3HOMY ITyTH"
nin "M3mMepeHue CuIIbl TATH,
CKOPOCTH MOJIENHN
AIEKTPOMOOHIISI 1 MOIITHOCTH
cunel Tru" win "CpaBHEHUE
M3MEHEHUS UMITyJIbCa Tella ¢
MMITYJIbCOM CHJIBI" UJTU
"HccnenoBanue coXpaHEeHUs
MMITyJIbCa IIPU YIPYTOM
B3aUMOJIEUCTBUMN'" WU
"N3Mepenne KHHETUYECKOM




SHEPruH Teja 1o
TOPMO3HOMY ITyTH"

155

@u3nYeCKUil MPAKTUKYM 110
teme "M3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMEH1I0BaHO
UCTIOJIb30BaHuE NU(POBOIA
naboparopun)" UIu
"N3y4yeHne n30XO0pHOIro
nponecca’ unu "M3yuenue
n300apHOro mporecca” win
"IIpoBepka ypaBHEHUS
COCTOSHHS"

156

@uU3NYECKHI MPAKTUKYM 110
teMe "M3mepeHne yaenbHou
TEIIOEMKOCTH" WIIH
"UccnenoBanue npouecca
OCTBIBaHHMA BelecTna WiIn
"UccneqoBanue
aanabaTHOTO mporiecca uin
"N3y4yeHue B3aMMOCBS3HU
SHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJIEHCTBUSA U
TEeMITepaTypbl KHUIICHUS
JKUIKocTen"

157

OU3NYECKUN TPAKTUKYM T10
teme "M3yyenue




3aKOHOMEPHOCTEN
UCTIApEHUs KUAKOCTEH" 1in
"U3mepenne yaenbHOM
TETJIOTHI TUTaBJICHUS Jibaa"
unu "M3yueHne CBOMCTB
HACBIIICHHBIX TapOB" WU
"U3mepeHune abCcomoTHOM
BJIQYKHOCTH BO3/yXa U
OIIEHKa MacChl IapoOB B
nomMeienun". MIamepenue
KoddpuimeHTa
MTOBEPXHOCTHOTO HATSKEHUS

158

@u3nYECKHl NPAKTUKYM IO
teme "HaOmronenue
MIpEBpAIICHUS YHEPTUN
3apsHKEHHOTO KOH/IEHCATOpa
B DHEPTHIO U3TyYCHUS
ceeroauona" wiu "N3yuenue
MPOTEKaHUS TOKA B IIETIH,
cojepxarieit konaescarop"
nin "Pacnpenenenue
Pa3HOCTHU MOTEHIINAJIOB
(HampspKeHUs ) Ipu
IOCJICIOBATEIIFHOM
COCIMHCHUU
KOH/IEHCAaTOpOB"

159

Pu3nYeCKuil MPAKTUKYM 110




Teme "Hccaenopanue
CMEIIAHHOTO COCTUHECHUS
pe3UCTOpOB" WIIH
"N3mepeHue yaenbpHOro
COINPOTHUBJICHUS
MPOBOJHUKOB' WIIN
"UccneqoBanue
3aBUCUMOCTH CHUJIBI TOKA OT
HaIPSKEHUs JUIs1 JIAMITbI
HakajauBaHusg"

160

@uU3nYECKHI NPAKTUKYM 110
teme "HaOmronenue
AIEKTpOIu3a" WIn
"U3mepenue 3apsiia
OJHOBAJIEHTHOI'O HOHA" WIN
"UccaeqoBanue
3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temneparypbl” nin "CHsatue
BOJIbT-aMIIEPHOMN
XapaKTEePUCTUKHU Juoaa”

161

Pe3epBHbIii ypoOK.
O06001IeHE U
CHCTEMAaTU3alKs 3HaHH 110
teMe "KunemaTtuka"

162

Pe3epBHBIit ypoOK.




O06001IeHne u
cUcTeMaTU3alus 3HaHuH 110
teme "Jlunamuka"

163

PesepBHbI ypOK.
O06o0meHue u
cHCTEeMaTH3aIus 3HaHUH 110
teme "CrtaTuka TBEpI0Tro
Tema"

164

PesepBHbI ypOK.
O6o0menue u
cUCTeMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

165

PesepBHBI yPOK.
O06o00mieHune u
CHCTeMaTU3als 3HAHUH 10
teMe "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
teopun"

166

Pe3epBHBI yPOK.
O06001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "TepMoauHaMuKa.
TennoBbie MalIUHBL"

167

Pe3epBHbIii ypoOK.
OO6o01menue u
CUCTEMaTU3aLus 3HAaHUH 110




TeMe "ArperaTHele
COCTOSIHUSI BEIIIECTRA.
®da3oBsie Iepexo bl

168

PesepBHbI ypOK.
O060061m1eHne u
CHUCTeMaTU3alus 3HaHUH 110
TeMe "DnekTpudeckoe nose"

169

PesepBHBIi yPOK.
O0600menue u
cUCTeMaTHu3alus 3HaHUH 110
teme "IlocTosTHHBIN
ANEKTpUYECKUil TOK"

170

Pe3epBHBI yPOK.
O06001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "ToKu B pa3InIHbIX
cpenax”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

16




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoJbhbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

BsanmoeiicTBre TTOCTOSTHHBIX
MarHiTOB U TIPOBOIHUKOB C
TOKOM. MarauTHoe moJe.
l'unortes3a Ammepa

BekTop MarHuTHON UHAYKIUH.

[IpuHun cynepno3unuun
MAarHUTHBIX nonaei. JIuann
MAarHUTHOW UHIYKIHH

MarauTHO€ 1oJie MPOBOIHUKA
¢ TokoM. OnbIT Dpcrena

Cuna Amrnepa, e
HaIpaBJIE€HUE U MOJYJb

Pemrenue 3amgau

[Ipumenenue 3akoHa Ammepa.
DNEeKTpOU3MEPUTENbHBIE
prOOpbI

Cuna Jlopenna, eé

HaIpaBJIEHUE U MOAYJIb.
JIBrKeHne 3apsyKeHHON
YacTULIbI B OJJHOPOJIHOM




MAarfsuTHOM II0JI€

Pemenune 3agau

9 PaGora cunbl Jlopennia

10 Permrenue 3amgau
Mar»auTtHoe 1oJie B BEIECTBE.

11 deppoMarHeTuky, napa- u
JHaMarHeTUKH
OCHOBHBIE CBOMCTBA

12 (heppoMarHeTHKOB.
[Ipumenenue
(dheppoMarHeTHKOB

13 Pemenne 3agay 1mo Teme
"MaruauTHo¢ 1oje"

14 Pemienne 3agay mmo Teme
"MarauTtHoe moJe"
SIBrieHME NEKTPOMArHUTHOU

15 uHayKuuu. [loTok Bekropa
MarHUTHOM UHIAYKIHUH

16 OJC urnykmm

17 3aKOH AJIEKTPOMAarHUTHOU
nHaykuu dapanes

18 Buxpesoe anexrpuueckoe
nosne. Toku dyko

19 OJIC uHayKIMu B

ABWXKYIIUXCA IMTPOBOAHUKAX




20

Pemenue 3amau

21 [IpaBuiio Jlenma
WNunyktuBHOCTh. KaTymika

22 WHIYKTUBHOCTH B LIENU
IIOCTOSHHOT'O TOKa

” SABnenue camounaykuuu. S/1C
CaMOMHIYKITUH
DHeprusi MarHUTHOTO TIOJISt

24 KATYILIKH C TOKOM.
DJIEKTPOMAarHuTHOE ToJIe

25 Pemrenue 3amaq
O06o06mIeHue U

26 cHCTeMaTH3alus 3HaHUH 110
TeMe "DnekTpoauHaMuka"

7 KonTponbhas pabota mo teme
"OnexkrpoauHamuka'
KonebartenbpHas cucrema.

28 CBoOogHbBIE KOJIE0aHus.
INapmonnueckue konedaHus
Kunematuueckoe u

29 IUHAMHUYECKOE OIMCaHue
KOJIEOATEIbHBIX TBYKEHUN

30 DHEPreTHYecKoe ONMMCAHUE.

BrIiBo fuHaMUuecKoro
ONUCAHMS TAPMOHUYECKHUX
KOJIeOaHUil U3 uX




OHEPTCTUUCCKOTO U
KHHEMAaTHYCCKOT'O OITMCaHHUA

31

Awmmuintyna u ¢daza xonebaHui

32

[Tepuon u yacToTa KoeOaHMIA.
[Tepron Manbix cBOOOIHBIX
KoJIe0aHMil MAaTEMAaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOAHMI
NPY>KUHHOTO MasiTHUKA

33

3aryxaromiue KoneOaHus.
BoinyxaeHHbIe KOeOaHus.
Pesonanc

34

ABTOKOJICOaHUSA

35

Pemrenue 3amgau

36

Ypok-koH(pepeHus
"MexaHn4yecKrue KojaeOanus B
MY3bIKQJIBHBIX HHCTPYMEHTax"

37

O06o0061IeHuE U
cHCTEMATH3aIIM 3HAHMI I10
TeMe "MexaHH4YeCcKHe
Kxonebauus"

38

DNeKTpOMarHuTHbIE
koiiebanus. KonebdarenbHbli
KOHTYP

39

®opmyna Tomcona. CBsizb
aMIUTUTYIbI 3apsia




KOHJIEHCATOpa C aMIUTUTY 101
CHUJIBI TOKa B KOJIEOATEIHHOM
KOHTYpE

40

3aKOH COXpaHEHHUs SHEPruu B
HaealbHOM KOJeOaTeIbHOM
KOHTYpe

41

3aryxatouue
AIEKTPOMArHUTHBIC
KosiebaHus. BeiHyX/1eHHbIE
OJICKTPOMArHUTHBIC
KoJieOaHus

42

IlepemeHnHBIH TOK. Pe3ucrop u
KOH/JIEHCATOP B LIENIH
IIEPEMEHHOT0 TOKa

43

KaTymKa HHAYKTUBHOCTHU B
ICIIH IICPEMCHHOT'O TOKa

44

3axon Oma mis
AJICKTPUYCCKON IEeTTH
MIePEMEHHOTO TOKa

45

MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEACTBYIOIIEE 3HAUYECHNUE CHUIIbI
TOKa U HaIPSKEHUS

46

Pe3onanc B asekTpruecKkon
nernu

47

Pemenne 3agau




WneanbHblil TpancpopmaTop.
[IpownsBoacTBo, nepenaya u

48 MOTpeOICHUE IEKTPUISCKOU
SHEPTHUH
DKOJIOrM4eCKHE PUCKU IIPU
MIPOU3BOICTBE

49 anekTposHeprun. Kynbrypa
HCTIOTH30BaHUS
3JIEKTPOIHEPTHH B
MOBCEIHEBHOMN KU3HU

50 Pemenue 3amau

51 Pemrenue 3amgau
O06006111eH1E U

5 CUCTEeMaTH3alus 3HAaHUHU 110
Teme "DJIEKTPOMarHUTHbIE
KoseOaHus"
MexaHn4ecKHue BOJIHBI.

53 XapakTepuCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3BYyK. XapaKkTEepUCTUKH 3BYyKa
WNudpa3Byk u ynpTpa3ByK.

56 [ITymoBoe 3arpsi3sHEHHE
OKPY’KaloIllel cpefibl

57 Pewenue 3anau

58 DNEeKTPOMArHUTHBIC BOJTHBI.




N3nyyenune
AEKTPOMAarHUTHBIX BOJIH

59

9Hepr1/1;1 BHGKTPOMaFHI/ITHLIX
Bouta. CBoiicTBa
BHCKTpOMaI‘HI/ITHBIX BOJIH

60

[IIkana 3;1€eKTPOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX BOJIH B
TE€XHUKE U OBITY

61

[IpuHUMIIBI paguOCBsI3U U
TeneBuAeHus. Panuonokanus.
DNEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYIKaOLIEN
cpeabl

62

KonTponbhas pabota mo teme
"Koxebanus 1 BOJIHBL"

63

Caert. 3aKOH MPSAMOJIMHENHOTO
pacrpocTpaHEeHUs CBETa

64

Pemenue 3amau Ha
NPUMEHEHHUE 3aKOHA
MPSAMOJIMHEITHOTO
pacrpocTpaHeHHUs CBETa

65

Otpaxenue cBera. [1nockoe
3epkasio. Cepuueckoe
3epKaJIo

66

HpeJ'IOMJ]eHI/Ie CBCTa.




AOCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKA3aTellb
npenomienus. [Tomnoe
BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPaKCHUS

67

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpa)I<€HI/I$[ 158 HpCJ’[OMJ’IGHI/Ifl
CBeTa

68

Xon JIy4eil B Ipu3Me.
Hucnepcus cBera. CroxxHbIN
cocrtaB 6enoro ceerta. L[Bet

69

JInn3zbel. @OKyCHOE PaCCTOSIHUE
U ONTUYECKAs CUJIA JIMH3BI

70

[TocTpoenue n3obpaxeHuii B
JIMH33X U UX CUCTEMaX.
YBenuueHue JTUH3bI

71

Pemrenue 3agay Ha
MOCTPOEHUE U300paKEHUIH,
MOJIy9aeMbIX C TTIOMOIIBIO JINH3

72

I';ma3 kak onTudeckas CHCTEMa

73

Pewenne 3anau. Ilpeneinst
IIPUMECHUMOCTHU
reOMETPUYECKON ONTUKH

74

CKOpOCTB CBE€TAa U METOJEI €€




U3MEpEeHUs

75 Hucniepcus ceera

76 Wutepdepennus cBera
KorepeHTHbIE UCTOYHHKHU.

77 VYcinoBusa HaOMOIeHUSA
MaKCHUMyMOB U MUHUMYMOB

78 Pewenne 3anau

79 [Ipumenenue nnTepdepeHun

80 Hudpaxims cBera
JudpakironHas pemeTka.

81 VYcioBue HaOIIOAEHNS
TJIaBHBIX MAaKCUMYMOB

82 Pewenue 3anau

23 [TonepedHOCTH CBETOBBIX
BosH. [lonspusanus ceera

84 Pemienue 3agau

85 CBeTOBbIC ABJIICHUS B IPUPO/IE
O60061eHue u

86 cUcTeMaTH3alis 3HaHUH 110
teme "OnTuka"

%7 KonTponbhas pabota no teme
«OnTuka»

88 ['panuIpl TPUMEHUMOCTH

KJIACCUYECKOW MEXaHUKHU.
3aKOHBI 3JIEKTPOJUHAMUKHU U




IIPUHIUIT OTHOCUTECIbHOCTH

89

[Toctynatel ciennabHOM
TEOPUH OTHOCUTEIBHOCTU

90

[IpocTpaHCTBEHHO-BpEMEHHOM
uHTepBall. [IpeoOpazoBanus
Jlopenna. Ycnosue
MIPUYHUHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMeyIeHHE BpEMEHU U
COKpAILlCHHUE JIJIUHBI

91

OHeprus U UMILYJIbC
PENATUBUCTCKOMN YaCTHUIIbI

92

CBs3b MacChI C SHEPTUEH U
HMITYJIbCOM PEISITUBUCTCKOU
YaCTHIIbI. DHEPTHUS TTOKOS

93

PaBHOBecHOE TeIOBOE
W3JIy4eHUE

94

3akoH cMmenieHns BruHa

95

T'unoresza M. Ilmanka o
kBaHTax. POTOHBI

96

OHeprust 1 UMIyJbc (GOTOHA

97

dororpdext. Onbiter A. T
CroseroBa. 3aKOHEI

dboTtorddekra

98

VYpaBHeHue DUHIITEHHA 7151




dbortorddexra. "KpacHas
rpanuna” goroapdexra

99

Hasnenue cBera. Onwithl [1. H.
Jlebenena

100

BoaHOBEIE cBOMICTBA YaCTHUIL

101

Bounsl ne bponns. [Inuna
BOJIHBI e bpoiins u pa3zmepsl
o0JacTu JoKanu3aluu
JBUKYIIECUCS YaCTULIBI

102

KopnyckynsipHO-BOITHOBOM
TyaJu3m

103

Judpakius 37eKTpOHOB Ha
KpHUCTajIax

104

Crnenuduka u3mMepeHuit B
Mukpomupe. COOTHOIIECHUS
HEOIpPEIETEHHOCTEN
['eitzenbepra

105

Pemenue rpaduyeckux 3amaq

106

Pemenue pacu€rHeix 3amay

107

KonTponbhas pabota no
temaMm: "OcHoBbl CTO",
"KopnyckyasipHO-BOITHOBOM
JTyanusm"

108

OMBITHI IO UCCIIETOBAHUIO
cTpoeHus aroma. [lnanerapnas
Mozenb aroma Pesepdopaa




109

[Toctynater bopa

Bunei ciektpos. CriekTp

110 | ypoBHel sHEpruU aTroma
BOZOpOJA
11 CroHTaHHOE U BBIHYKJEHHOE

HU3ITy4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas monens sapa
I'eitzen6epra-MBanenko.
3apsi ¥ MacCOBOE YUCIIO siapa.
M3oTtonkl. PagnoakTMBHOCTH

114

3aKOH pauOaKTUBHOIO
pacrnaga. CBoiicTBa
MOHU3UPYIOUIETO U3ITyUCHHUS.
Bnusaune PAaAOAKTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
Jlo3zumerpus

115

OHeprus CBs3U HyKJIOHOB B
snpe. Snepusie cuibl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SnepHbie peaKkTophl.
[IpoGnems! yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCIIEKThI
pa3BUTHS SAEPHON SHEPTETUKHU

116

Meroasl peructpanuu u
HCCIEA0BAHMS DJIEMEHTAPHBIX




gacTtuil. DyHnaMeHTaIbHbIC
B3auMozecTBus. baprnonsl,
ME30HBI U JICIITOHEL.
[IpencraBnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJIEITh aJPOHOB

117

®du3uka 3a npeaeaaMmu
CrangaptHoit Mmoaenu. TémHas
MaTepus U TEMHAs SHEPTHUS.
EnunacTBO mznueckoi
KapTUHBI MUPA

118

Dtamnsl pa3BUTHS ACTPOHOMUH.
3HayeHHe aCTPOHOMUHU

119

[IpruMeHnMOCTB 3aKOHOB
(bu3uky 1715 00BSICHEHUS
TIPUPOJIEI KOCMUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HCCIEeN0BaHUN

120

COBpeMCHHLIC OIITHYCCKHEC
TCJICCKOIIBI, paaAuOTCIICCKOIIbI,
BHeaTMOC(bepHaSI ACTPOHOMUA

121

Bun 3Bé3mH0ro0 HeOa.
Co3Besnus, spkue 3BE31bl,
IUTAHETHI, UX BUIMMOE
JIBHKCHHUE

122

Conueunas cuctema. COHIIE.




ConHedHass aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3]T

123

3BE3bI, X OCHOBHEIE
XapakTepuCcTUKU. Jluarpamma
"CIIEKTpAJIBHBIN KJIACC —
CBETUMOCTB"

124

3Be3abI TJIaBHOU
[IOCJIEI0BATEIILHOCTH

125

BnyTtpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTaBICHUS
0 MPOUCXOKIACHUHU U
spomonuy CoHIIA U 3BE3.
OTansbl JKU3HHU 3BE3]

126

Mnineunsiii [lyTe — Hamma
lNanaktuka. THIBI ragakTHK.
UYépHble ObIpHI B sApax
raJlakTUK

127

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa60ma.
Teopust bosnbiioro B3peIBa.
PenukToBO€ n3inyyenue

128

MacmrabHast CTpyKTypa
Bcenennon. Merarainaktuka

129

Hepeménnsie npobiembl
aCTPOHOMHUU




130

@u3HYECKHil MPAKTUKYM IO
teme "HccnenoBanue
MarHUTHOTO IO HOCTOSHHBIX
MaraHuToB" Wix
"UcciaenoBanue CBOHCTB
(dheppoMarueTukoB" UM
"UccaenoBanue IelCTBUA
MOCTOSTHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

DUBNYECKUI TPAKTUKYM I10
teme "M3mepeHne cuibl
Awmmnepa" win "U3ydyenue
3aBUCUMOCTH CHJIBI AMITepa OT
CHUJIBI TOKA" WIIH
"OnpeneneHne MarHUTHOU
UHAYKIUW HA OCHOBE
U3MepeHus cuibl Ammepa'

132

@u3HYECKUl NPAKTUKYM 110
teme "UccienoBanue SABICHUS
3JIEKTPOMArHUTHOMN
UHIYKIUU'" WK
"OnpeneneHne MHIYKIUU
BUXPEBOTO MarHUTHOTO MOJs"

133

DU3NYECKUI TPAKTUKYM I10
teme "HccnenoBanue sBIeHU
camounaykiuu" win "COopka
MOJICJIA DJICKTPOMArHUTHOTO




reseparopa"

134

@uU3HYECKUI MPAKTUKYM I10
teme "U3mepenue nepuona
CBOOOAHBIX KOJeOaHuM
HUTSIHOTO U MIPYKUHHOTO
MasiTHUKOB"

135

PuU3HYECKU PAKTUKYM 110
teme "[IpeoOpazoBanue
SHEPTUM B NPY>KUHHOM
MasiTHUKe"

136

DU3NYECKUN TTPAKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
10CJIEZI0BATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyILIKy U pe3ucTop" win
"UccnenoBanue padoOThI
HCTOYHUKOB CBETA B IIENH
IIEPEMEHHOT0 TOKa"

137

Pu3HYECKUl PAKTUKYM 110
teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

DOuzndecKknil MPAKTUKYM IO
teMe "M3MepeHune nokaszarens
IpeJIOMJIEHUS CTeKa" WIn
"TTonmyuenne n300paxeHus B
CUCTEME U3 ITIOCKOTO 3epKajia




U JIUH3BI"

139

@uU3HYECKUI MPAKTUKYM I10
teMe "HMccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMepe KUIKUX JTUH3)" WK
"U3mepenue GOKyCHOTO
PaCCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3HYECKUl IPAKTUKYM I10
teme "HaOmonenue
mdpakiuy, HHTephepeHIINN
U noJsipusanuu ceera'

141

PuU3HYECKUN IPAKTUKYM 110
teme "OnpeneneHne UMITyJIbca
Y SHEPTHH PENSTHBUCTCKUX
gactull (1o ¢otorpadusim
TPEKOB 3apsDKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

142

Pu3HYECKUl PAKTUKYM 110
teMe "M3MepeHne nmocTostHHOM
IInanka Ha ocHOBE
uccienoaaus porodddexra"
umu "HccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJMOJI OT HaNpspKeHus"

143

Du3HYECKU MPAKTUKYM I10




teme "MccnenoBanue cnekTpa
pa3pe)EeHHOTO aTOMApPHOTO
BOJIOpOJa ¥ U3MEPEHUE
noctostHHOM Punbepra"

144

PuU3HYECKUN PAKTUKYM 110
teme "HccnenoBanue
pPaMOaKTUBHOTO (hOHA C
HCTOJIb30BaHUEM JO3UMETpA"
unu "VM3ydenue moriomeHus
OeTa-4yacTUI] AITFOMUHHEM"

145

@uU3HYECKUI NPAKTUKYM I10
teme "HaOnmroaeHus 3B€31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C HCIOJIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN
JUTSL OTIPEICIICHUST TIOJTOXKESHHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJTyLIapHst ¥ sIpKUe 3BE37bI"
win "HaOmroneHus B TEIECKOII
JlyHbI, UTaHET, TYMaHHOCTEN U
3BE3QHBIX CKOILJIEHUN"

146

O06001menue u
cucTeMaTu3anus 3HaHui. Poib
(bU3UKH U aCTPOHOMHUH B
YKOHOMHYECKOH,




TEXHOJIOTUYECKOM,
COLIMAITLHOM M ATUYECKOU
chepax neaTeTbHOCTH
YyeJIoBeKa

147

O06o01menue u
cucreMartusanus 3HaHui. Poip
U MeCTO QU3UKH U
ACTPOHOMUU B COBPEMEHHOMN
Hay4YHOW KapTHHE MHpa

148

O6o061enue u
cucrtemMaTusanus 3HaHuil. Poib
¢bu3nveckoii Teopun B
(dhopMupoBaHUH
IPEJCTaBICHUN 0 PU3NUECKON
KapTHUHE MHUpa, MECTO
(u3N4ecKoil KapTHHBI MHUpPa B
o01eM psiy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
IPECTaBICHUN O IPUPOIE

149

O00011eHne 1
CUCTEMATH3aUg 3HAHUN 11O
teme "Kunemaruka"

150

O00011eHNE U
cCUCTEMAaTH3alUg 3HaHUU 110
teme "Kunemarunka"

151

O0600611IeHE U
CUCTEMATHU3AaLMA 3HAHUHN 110




teme "/IlnHamuka"

152

O00011eHNE U
cUCTeEMAaTH3anug 3HaHUU 10
teme "Cratuka TBepaoro tena"

153

O06o0061mieHue U
CHUCTeMaTHU3alis 3HAaHUH 110
Teme "3aKOHbI COXPAHEHUS B
MexaHuke"

154

O0001IeHNE 1
CUCTEMAaTH3alNs 3HAHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCcKoH Teopun"

155

O06006111eH1E U
CHCTEMAaTU3alKs 3HAHUH I10
teMe "TepMoauHaMuKa.
TennoBrie MaIHE"

156

O600menue u
CUCTEeMaTH3alus 3HAaHUHU 110
TeMme "ArperaTHble COCTOSIHUS
BeriecTBa. Pa3zoBbie
nepexoab”

157

O600menue u
CUCTEeMaTH3alus 3HAaHUHU 110
Teme "DnekTpudueckoe mose"

158

O00011eHNE U
cUCTEMaTH3aIns 3HaHUH 110
teMme "TlocToSHHEBIN




3JIEKTPUYECKUIN TOK"

159

O06o06meHue u
cUCTeMaTH3alus 3HaHuH 110
teme "TOKHU B pa3Iu4HbIX
cpenax"

160

O06006111eHE U
cUCTeEMAaTH3alUg 3HAaHUU 110
teme "Maruutsoe moJe"

161

PesepBHbIil ypok. O6001ICHNE
U cUCTeMaTu3alus 3HaHU| 10
Teme "DJIeKTpOMarHUTHas
UHIyKUIus"

162

PesepBHblit ypok. O0001meHne
Y CUCTEeMAaTH3alMs 3HaHUH 110
Teme "MexaHH4ecKHe
Koyiebanus"

163

PesepBubIil ypok. O6001IeHIE
U cHCcTeMaTHu3allvs 3HaHUH| 10
TeMe "DIEeKTPOMarHUTHBIE
KoseOanus"

164

PesepBHbIil ypok. O6001IeHNE
Y CHCTEMaTHh3aIls 3HaHUH 110
teme "MexaHudeckue u
3JIEKTPOMATrHUTHBIE BOJIHBI"

165

Pesepubiil ypok. O60011eHIE
U CUCTEMATHU3alus 3HaHUH 110




teme "OnTuka"

166

Pesepubiil ypok. O60011eHIE
U CUCTEMAaTHU3anus 3HAHUH 110
teme "OcuoBel CTO"

167

PesepBHblIit ypok. O6001IeHNE
U cUCTeMaTu3alus 3HaHU| 110
teme "KopnyckysipHo-
BOJIHOBOM yanu3m"

168

PesepBHbIil ypok. O6001ICHNE
Y CUCTeMAaTH3alus 3HAaHUIA 110
teme "duzuka aroma"

169

PesepBHbIil ypok. O6001IeHNE
M CUCTEMAaTH3alMs 3HaHUH 110
teme "duznka aTOMHOTO Sapa
U 3JIeMEHTapHbIX YyacTull"

170

PesepBHbIil ypok. O6001IEHNE
Y CUCTEMAaTH3aIHs 3HAHUH 110
TeMme "DIeMEHThI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IJ151 YYHEHUKA
®wu3uka. Mexanuka, 10 xknace/ Makumes I'.4., Cuasgkos A.3., O01ecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3marenscTBO «IIpocBemenne»

®duszuka. MonekyngpHas pusuka. Tepmonunamuka, 10 kinace/ Mskumes I'.51.,
CunsikoB A.3., O01IECTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

®dusnka. dnekrpoaunamuka, 10-11 kmaccesl/ Msikumes I7.5., Cunskos A.3.,
OO011eCTBO ¢ OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3narensctBO «IIpocBeiieHne»

®dusuka. Komedbanus v Bonnsl, 11 ximace/ Makumes I'.51., Cunasxos A.3.,
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCThIO «[PODAY; AKuiMoOHEepHOE
obmectBo «M3naTenscTBo «IIpocBeienne»

®duszuka. Onruka. KBanrosas ¢usuka, 11 xknace/ Mskuies I'.51., Cunsakos
A.3., O6111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obmectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

®wusuka. 10 knace. Metoguueckoe nocodue, Illatanmnaa A. B. McTouynuk:
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-uchebniku-
myakisheva-sinyakova/

®usuka. 11 knace. Metognueckoe mocodue, Illatanmnaa A. B. McTounuk:
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-uchebniku-
myakisheva-sinyakova/

JlabGopaTopHBIil MPAKTHKYM JIJIsl KJIACCOB € YIIyOJIeHHbIM H3yueHueM ¢usuku. 10 kmacc.
VYuebnoe nocobue./CrenanoB C.B., JIPODA, xopnopauus "Poccuiickuit yaueOHHK"

JlaGopaTopHBIi TPAKTUKYM JJIsl KJIACCOB C YIUIyOJICHHBIM M3ydeHueM usukwn. 11 xmacc.
VYuyebnoe nocobue./CrenanoB C.B., JIPODA, xopnopauus "Poccuiickuit yueOHUK"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



HIxonpHas «@usMax caiit Cokupko C.I1. http://soksvet.ucoz.ru/ 2 TToptas roToBbIX
npe3eHTanui http://prezentacii.com/po-fizike/ 3 Yuurenbckuii moprain

https://www.uchportal.ru/
¢ 4 BupryasibHbIe JaOOpaTOpHBIC pabOTHI IO (PUBHKE

e http://www.allfizika.com/article/index.php?id_article=110 5 ®uzukomI: B moMoIb
HAYHHAIOIIEMY

e (usuky http://physicomp.lipetsk.ru

e 6 ®usuka Bokpyr Hac http://physics03.narod.ru 7 ®usuka B aHUMaLUAX
http://physics.nad.ru

e Vpoxku 1o MoJiekyJsipHoi ¢gusuke http://marklv.narod.ru/mkt/

e Pemenns 3a1a4 u3 yueOHUKOB 10 ¢usuke http:// www.irodov.nm.ru 10 ITpoekt «Bcs
¢duzuka» http://www.fizika.asvu.ru

e OwnnaitH-ipeoOpa3oBatens eUHUI H3Mepenus http://www.decoder.ru

e BupryanbHblil METOIUYECKUI KAOMHET yUUTENsl (PU3UKU U aCTPOHOMHHU
http://www.gomulina.orc.ru

e  dusuka.py: calT 1y npenogaBarenei u ydammuxcs http:// www.fizika.ru

¢ EcrecTBeHHO-Hay4HbIe dKcriepuMeHThl. @usnka: Komreknus Poccuiickoro
0011e00pa3oBaTeabHOrO nopraina

e http://experiment.edu.ru

Knacc!nas ¢usnka mis nmrobo3HarensHbIX http://class-fizika.narod.ru/vu7.htm






