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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o Qusnke Ha ypOBHE CpeaHero oOIero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJIO)KEHUM U TPeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBarenbHON Iporpammsbl, npeacrasieHHbix B ®I'OC COO, a
TaKke ¢ yuéToM ¢eaepaibHol padboueil mporpammel BocnuTanus 1 Konuenuuu
npenojaBaHus  ydeOHoro npeamera «@Pu3zukay B 00pa3oBaTENbHBIX
opranmsanuax  Poccuiickon ~— dPexepanuu, — peaM3yIOIIUX  OCHOBHBIE
o0Opa3oBarebHbIE POTPAMMBI.

[Iporpamma 10 (¢u3uKe omnpeaenser O00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3yUYECHHUS
TEM U pa3lesioB YydyeOHOro mpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€0HOro MpoIecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma no ¢usuke Aa€T npencTaBieHUE O
HeNsIX, COAEpKaHWU, OOLIel cTpaTeruu OOy4YeHHs, BOCIHUTAHUS U Pa3BUTHUSA
oOyyJaronuxcsi cpeacTBaMu y4yeOHoro mnpeamera «Pusnka» Ha yrIyOJIEHHOM
YPOBHE.

N3yuenne kypca (U3UKH yriIyOJIEHHOTO YPOBHSI MO3BOJISIET PEaIn30BaTh
3aJ1a4l MPOPECCUOHAIBHON OpPUEHTAlMU, HAMpPABJIEHO HA CO3/JaHHME YCIIOBUMN
JUISL TIPOSIBJICHUST CBOMX WHTEJUIEKTYAJbHBIX M TBOPYECKHUX CHOCOOHOCTEM
KOKIbIM  00yYaroluMcs, KOTOpblE  HEOOXOAMUMBI Uil  MPOJOJIKEHHUS
oOpa3oBaHus B OpraHu3anusx MNpodhecCUOHATILHOTO 00pa3oBaHUs 1O
pa3IYHbIM (PU3UKO-TEXHUYECKUM U WHXCHEPHBIM CIIEIIUATIBHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs IUIAHUPYEMBbIE Pe3YJIbTaThl
OCBOEHHUS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs:
JUYHOCTHBIE, METaNpeIMETHbIE, MpeAMETHbIEe (Ha YriayOJEHHOM YpOBHE).
HayuHo-MeTononornyeckoii  OCHOBOM Juisi  pa3pabOTKu  TpeOOBaHHUU K
JUYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yJibTaTaM 00yYaroluxcs,
OCBOUBIIIUX MporpaMmy 1o (U3UKe Ha YPOBHE CpPEAHEro 00I1ero oopa3oBaHus
Ha yriiyOln€HHOM YPOBHE, ABJISIETCSI CHCTEMHO-AEATENbHOCTHBIN OIXO/I.

[Tporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBbIE PpEe3yJbTaThl OCBOEHUS Kypca (PU3MKU Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3KMKe HWMEET MPUMEPHBIN XapakTep M MOXKET OBITh
UCIOJIb30BaHA YUUTENSIMU (PU3UKHU JJIsl COCTABIEHUSI CBOMX pabOUMX MPOrpPaMM.

[Tporpamma 1o ¢pu3HKe HE CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUHUTENIEH
U TPEIOCTABISIET BO3MOXKHOCTU I pPEAM3alUU PA3TMYHBIX METOAUYECKUX
NOJIXO/I0OB K MpenojaBaHui0 (U3MKKA Ha yriayOJE€HHOM ypOBHE NpPH YCIIOBUU
COXpaHEeHUs 00s13aTENbHOM YaCTH CO/IepKaHUs Kypca.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KayecTBe Y4yeOHOro mpeAaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wmupe. IlkonbHBIA Kypc QUMK —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEIMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouosorueit, usnueckoil reorpadueil U acTpPOHOMHUEH.
Hcnonb3oBaHuEe MW aKTUBHOE NPUMEHEHWE (DU3MYECKUX 3HAHUW OIpeaAesniio
XapakTep MW OypHOE pa3BUTHE pPa3HOOOpa3HbIX TEXHOJIOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHUsI HOBBIX MATEPUAJIOB C
3aJJaHHbIMU cBoiicTBamMu. M3ydeHue (U3MKH BHOCUT OCHOBHOM BKJIaa B
(opMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHbBI MuUpa O0O0ydYarouerocs, B



dbopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHbId METOJA TNO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (u3uku Ha ypOBHE CpeaHEro oOmiero ooOpa3zoBaHUs
NOJIOKEH PSII MJIEW, KOTOPblE MOXHO pacCMaTpuBaTh Kak MPUHIIMIBI €ro
OCTPOEHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIIAECTCS JIOTUYECKH
3aBEPIUIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (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
(dbopMHpoBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
noJie.

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

Hoea npuxnaonoiui nanpaenennocmu. Kypc ¢dusuku yriayOaéHHOTO
YPOBHS TMpEANojaracT 3HAKOMCTBO C ILIMPOKMM KPYIrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX TPUIIOKEHUNA H3YyYECHHBIX TEOpPUM M 3akOHOB. lIpum sTOM
paccMaTpUBalOTCSI Ha YpPOBHE OOHIMX NPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanuszyercs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
coliepKaHMs, MOCBALIEHHBIX 53KOJOTMYECKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTH, a Takke 00CYXICHHUS
npo0iieM  palMOHAILHOTO  MPUPOJONOJIB30BAHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

OcBoeHue cojiepKaHusi MPOrpaMMbl IO (PU3HUKE JOJKHO OBITH MOCTPOEHO
Ha MPUHLHUIAX CUCTEMHO-AEATENIBbHOCTHOTO Noaxoaa. s ¢pusuku peanuzanus
3TUX NPUHIUOOB Oa3MpyeTcss Ha  HUCIHOJIb30BAHUU  CAMOCTOSITEIBHOTO
AKCIEPUMEHTa KaK MOCTOSHHO JCHCTBYIONIETO (pakTopa yuyeOHOTO mpoliecca.
JUist yriyOnéHHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOIO
AKCIIEPUMEHTA, BKJIIOYAIOIIETO (PPOHTAIBbHBIE YYEHUYECKHUE OMNbITHI IPHU
U3YYEHUH HOBOI'O MaTepHala, JJabopaToOpHble padOThl U pabOThl MPAKTUKYyMa.
[Tpu 3TOM BO3MOXHBI JBa crocoda peanu3anuu (PU3NIECKOro npakTukyma. B
NEPBOM ClIy4ae MPAKTHUKyM NpoBoAUTCs b0 B koHIEe 10 u 11 xnaccos, mubo
1ocJjie MEPBOr0 M BTOPOrO MOJYTOJMHA B Ka)XJAOM M3 3THX KiaccoB. Bropoi
Croco0 — 3TO UHTErpauus padoT NIPAKTUKyMa B CUCTEMY JabOOpPaTOPHBIX padoT,
KOTOpbIE MPOBOJATCS B Mpolecce m3yuyeHus: pasnena (remsl). IIpu 3ToM nop
paboTaMM MpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE UCCIIEI0BaHNUE, KOTOPOE
IPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOIr0, 000OIIEHHOIO BHJIa O€3 MOIIAroBOM
UHCTPYKIUH.

B nporpamme 1o (¢usMke cucTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
71a00paTOpPHBIX padOT M MPAKTHUKyMa MPEACTABICHA €AUHBIM NIepeduHeM. Bbioop
TEMAaTUKH AJI1 3THUX BUJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCS
y4acTHHKaMu 00Opa30oBaTEIbHOTO IMpoLEecca UCXOAsl U3  O0COOEHHOCTEH
NOYPOUHOI'O IUJIJAHUPOBAHUS W OCHauleHusi kKabuHera ¢usuku. [lpu sTOM
o0ecrieunBaeTcs OBJIaJIEHUE 00yYarOIUMUCA YMEHUSAMH IPOBOIUTH NPSIMBIE U
KOCBEHHBIE W3MEPEHMSI, UCCIIEI0BAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB 110 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonpuioe BHMMaHWE YIENSETCS PEIICHUIO PAaCYETHBIX M KayeCTBEHHBIX
3ajna4d. [Ipu sToM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 33Ja4M C IBHO



3aJJaHHOM W HEABHO 3aJlaHHOM  (PU3MYECKONM MOJIEJNIbIO, TMO3BOJISIOININE
OPUMEHSATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 paszjena
Kypca, TaKk M UHTErpUpys NPUMEHEHHWE 3HAHUW W3 pas3HbIX pazaenos. s
KayeCTBEHHBIX 3aa4y PUOPUTETOM SBIIIOTCS 3a/laHus Ha
00BsICHEHHE/IPEICKa3aHUE NPOTEKAHUS (PU3MYECKHUX SIBJICHUNA W MPOLIECCOB B
OKpY>Karollen XU3HH, TpeOyroIre BpiOopa pu3nueckoil MoJIenu AJisd CUTyaluu
PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedboBanusimu PIOC COO k wmarepuanbHO-
TEXHUYECKOMY O0ECIeUeHUI0 yueOHOro mnpoiecca Kype Gpu3uku yriayOoaEHHOro
YPOBHSI Ha YPOBHE CpeAHEro oOIiiero oO0pa3oBaHUsS JOMKEH H3y4aThCid B
YCJIOBUSIX MpEIMETHOro kabOuHeTra. B kabuHeTre GUBMKH JOJKHO OBITH
HE0O0XouMoe J1abopaTopHOE OOOpYJOBAaHUE JJisi BBIMOJHEHHS yKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHUYECKUX ONBITOB, Ja0OpPaTOPHBIX padboT U padoT
IPAKTUKyMa, a TaKXKe AEMOHCTPAlMOHHOE 000PY10BaHUE.

JleMoHcTpaniuonHoe obopyaoBaHue G(HOpMUPYETCST B COOTBETCTBUM C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTaTOYHOCTH M OOECIEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B MpOorpaMMe Mo (U3MKE KIFOUEBBIX JEMOHCTPALMMA i
UCCJIEIOBAaHUSI U3Y4YaeMbIX SIBICHHMM W MPOLIECCOB, HSMIMUPUYECKHX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUII.

JlabopatopHoe 00OpynOBaHUE ISl YUYEHMUECKUX MPAKTHUUECKUX pPadboT
(dopmupyeTCcs B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYnBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO O0OPYJIOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX J1a00PATOPHUH.

OCHOBHBIMU LEJISIMU U3YYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE HMHTEpECa W CTPEMJICHUS OOyYaroUIMXxcsi K Hay4YHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HMX HHTEJUIEKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ O3HAaHUA U (POpMUPOBaAHUE
UCCJIEI0BATEIBCKOIO OTHOIIECHHUS K OKPYXKAIOLUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3Yy4YeHUs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHHE YMEHHN OOBSCHATH SIBJIEHUS C HCIOJIb30BAaHUEM
(u3HUEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

(dbopMHpOBaHUE TPEACTABICHUA O POIM (PU3MKHU I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

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

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

npuodpeTeHne CHUCTEMBI 3HAHUU 00 o01ux bu3nYeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXAHUKY, MOJEKYJSIPHYIO
(U3KKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

(GbopMHpOBaHHE YMEHMI TNPUMEHATh TEOPETHUYECKHE 3HAHUSA A
00BsicCHeHHST (DM3MYECKUX SIBJICHUN B MPUPOJC W JJISI MPUHSATHS MPAKTHICCKUX
pEIICHUH B NOBCEIHEBHOW JKU3HU;

OCBOCHHME CIIOCOOOB PEIICHMs] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOMU
(du3nuecKo MOJEINbIO, 3a]a4, MOAPa3yMEBAIOIIMUX CAMOCTOSATEILHOE CO3/IaHHUE



(¢u3nuecko MoJenu, aJeKBATHOM YCJIOBHMSAM 3a/Jaud, B TOM YHCIE 3ajad
UHKEHEPHOIO XapaKTepa;

NOHUMaHWEe (PU3UYECKHMX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX TMPOIECCOB, MX BIMSHHUS HA OKPY>KAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA W MPOBEICHUS
¢u3NYeCKuX OKCIEPUMEHTOB, AaHAIW3a MW HWHTEpIpeTaluu WHPOpMAIuH,
ONpeeeHHs JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3J/aHUE YCIIOBUM JUIsl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOM JICSITENbHOCTH;

pa3BuTHEe WUHTEpeca K cdepaM nOpodecCuoHanbHON JIEATEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yriayOnéHHBIA ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHMsl BbIOMpaeTCsl OOYYalOIIMMHUCS, IUIAHUPYIOIMMH 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 gacos (5 yacoB
B Hejenmo), B 11 kimacce — 170 vacoB (5 4acoB B HECIIO).

[Ipennaraembiii B mporpamMme Mo (u3uKe NepeyeHb JaOOpPaTOpPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYHUTEIh JEJIaeT BBHIOOD
NPOBEJICHHs JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIUBUIYaTbHBIX
0COOEHHOCTEH 00yYaroOIMnXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pa3nen 1. HayuyHnbiii MeTOA MO3HAHUS TIPUPOBI.

Ousnka — dQyHraMeHTanbHas Hayka o npupoxe. Hayuweii meron
NO3HAHUS U METO/bl UCCIEI0BAHUS (PUBNUYECKUX SIBJICHUM.

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

CrniocoObl m3MepeHus: (pU3MYECKUX BEIMYMH (AHAJOTOBbIE M LIM(PPOBHIE
U3MEpPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHH  (uU3HUECKUX BelW4YuH (abcodtoTHas U
OTHOCHUTEIIbHASA).

MopenupoBanue (QU3MYECKUX SBJICHHM W MPOLECCOB (MaTepHalibHAs
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, HjcalbHAs >KUJKOCThb, HJCAIbHBIMA Tra3,
TOYCUHBIN 3apsy). ' unoreza. ®uznueckuid 3aK0H, TPAHUIILI €TI0 TPUMEHUMOCTH.
dusunyeckas Teopusl.

Ponb 1 mecTo ¢pusnku B popMUPOBAHMHN COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOU JIEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

W3mepeHne cuibl TOKAa U HANpPsDKEHUS B LIETIM MOCTOSHHOIO TOKa MpHU
MOMOILM aHAJIOTOBBIX U LU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU poBOi JabopaTopueit no gpusuke. Ilpumepsr namMepenus
(U3HYECKUX BEJIMYUH IPU MOMOIIH KOMIIBIOTEPHBIX JATUHUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a1a4l MEXAHHUKHU.

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

[lepemetiienrie, CKOpOCTh (CpelHsISI CKOPOCTb, MTHOBEHHAS! CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nmepeMeleHn U CII0KEHHE CKOPOCTEM.

PaBHOMEepHOE W PaBHOYCKOPEHHOE  MPSAMOJMHEMHOE  JIBHIKEHUE.
3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH, YCKOPEHHS U MyTH MATEPUATBHOU TOUYKH
OT BPEMEHHU U UX IpauKH.

CBoOomHoe majieHue. YCKopeHue cBoOOHOrO majaeHus. [[BrkeHue Tena,
OpOILIEHHOIO MO YIJIOM K FOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHMSI MAaTEPUATIbHON TOYKH OT BPEMEHU U X FPAPUKH.

KpuBonnuentnoe paBuwxkeHue. [IBrkeHME MarepuasbHOW TOYKHA 10
OKPY>XHOCTH. YTJIOBasl W JIMHEWHasi ckopocTh. [lepron u yactora oOparieHus.
[lenTpocTpemutrenbHoe (HOpMalIbHOE), KacaTelbHOE (TAaHTCHIIMAIbHOE) W
MOJIHOE YCKOPEHHE MaTepUaIbHOU TOUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIHJIOMETP,
JBUKEHUE CHApsJIOB, IEMHbIe, IIeCTepEHYAThe W pPEMEHHbIE Iepe/layH,
CKOPOCTHBIE JIU(PTBHI.

Jemoncmpayuu.

Mopens  cuctemMbl  OTCUETA, WUIIOCTpalUsd  KUHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

CriocoObl ucclieI0BaHus JBUKEHUN.



WnmrocTpauusi OpeleapbHOro Iepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOpOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOIO MOJI YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME MMyTEU, TPACKTOPHM, CKOPOCTEN ABHXKEHHUSI OJHOTO U TOTO K€
Tea B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJIbI0  OINpeaeseHus
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHUsT TIpU  NPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBUYKEHUU IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTHM NMYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBUKEHUU.

W3mepeHne  ycKOpeHHsI  CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOIb30BaHue U(PPOoBOIt TabopaTopun).

N3yuenne pABWXKEHHS Teja, OpPOILIEHHOro Topu3oHTalbHO. IIpoBepka
TUIOTE3bl O MPAMON MNPONOPLUMOHAIBHOW 3aBUCHUMOCTH MEXIY JalbHOCTBHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeNa.

W3yyeHnue NBMXKEHMS Tejla MO OKPY>KHOCTH C IMOCTOSHHOW MO MOIYJIO
CKOPOCTBIO.

HccnenoBanue  3aBUCMMOCTM — Nepuoja  OOpallleHHs  KOHHYECKOIro
MasiTHUKA OT €ro NapameTpoB.

Tema 2. /lunamuxa.

[lepBblii 3akoH Hprorona. MueprumaneHbie cucteMsl orcuéra. [IpmHmmn
OTHOCUTENbHOCTH  ["anmuies. Heunepruanbhubie CUCTEMBI  OTCYETa
(ompenenieHue, IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akon HproToHa 11 MaTepUanbHOM TOUKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OKBHUBAJICHTHOCTb TI'PABUTAUMOHHOM U
WHEPTHON MacCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TMaJIEHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI M OT Teorpaduueckoil MWUpOThl. J[BHXKeHUe
HeOECHBIX Tel W MX CIyTHUKOB. 3akoHbl Kemepa. IlepBasg kocmuueckas
CKOpOCTb.

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

Cuna tpenusi. Cyxoe tpeHue. Cuna TpeHUs CKOJIBXKEHHS U CUiia TPEHUS
nokost. Koapdurment tpenus. Cnita CONPOTUBICHHS NPU JABIKCHHH Teja B
AKUIKOCTH 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 HWHEPUUAIBHBIX M HEUHEPLHAIbHBIX
CHUCTEMAax OTCYETA.

[IpyHIKMI OTHOCHUTEIBHOCTH.



KaueHnue nByX UWIMHAPOB WM IIApPOB pPa3HOW MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHOM CUCTEMbI OTCUETA.

CpaBHEHME pAaBHOACUCTBYIOIIEW NPUIOKEHHBIX K TeIy CHI C
IIPOU3BENCHUEM MAacCChl TE€la HAa €ro YCKOPEHHME B HMHEPIUAIBHOM CHUCTEME
OTCYETA.

PaBeHCTBO cuJl, BOZHUKAIOUIUX B PE3YJIbTaTE B3AUMOIECHCTBUS TEII.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOIbEME U NaJICHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

W3mepeHne paBHOJAEHCTBYIOLIEH CHUJI TOpU  JABWXKEHUMM Opycka 10
HAKJIOHHOU IIJIOCKOCTH.

[TpoBepka rumnoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBHXKEHHsSI Opycka 1o
HAKJIOHHOW IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT X AehOopMaLiH.

V3yueHne ABIDKCHUS CHCTEMBI TEI, CBS3aHHBIX HHTBIO, ICPCKHHYTOI
yepes JIErKuil OJI0K.

U3mepenne  kodpduuueHTa  TpeHUs O  BEIUYMHE  YIJIOBOIO
kod(ppunuenta 3aBucuMocTd Fr,(N).

UccnenoBanne JBHXKEHUST Opycka MO HAKJIOHHOM IIJIOCKOCTU C
nepeMEHHBIM KO3(P(PUIUEHTOM TPEHUS.

W3yueHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomtotHo TBEpAOe Teino. [locTtynarenbHoe U BpalaTeabHOE JBUKCHUE
TBEPIOro Tena. MOMEHT CUJIbl OTHOCHUTEIBHO OCH BpamieHus. llnedo cumsbl.
CrnoxxeHue cuJ, NPUII0KEHHBIX K TBEPAOMY Tely. LIeHTp TsxkecTu Tena.

YciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY ciioBuUsl paBHOBECHSI.

Bungsr paBHOBECH.

Yuenuueckuii skcnepumenm, 1abopamopnusie padomosl, NPAKMUKym.

HccnenoBanne ycinoBHM PAaBHOBECUS TBEPIOIO Tea, HUMEKOLIETO OCh
BpAalllCHMS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO MIOMAAb OTIOPHI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NMnynec mMaTepuanbHOM TOYKHM, CHCTEMBI MaTEpHalbHBIX TO4YeK. LleHTp
Macc CUCTEMbI MaTepUaIbHbIX TOUEK. Teopema o IBUKEHUHU LEHTpa Macc.

WMIyibC CHITBI 1 ©3MEHEHUE UMITyJIbCa TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHNE.

MoMeHT nmnyiibca MaTepuaabHOM TOUKU. [IpencraBieHre o cOXpaHeHUN
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuiibl Ha MajloM M Ha KOHEYHOM nepemelieHud. I'paduueckoe
[peICTaBI€HUE PaOOThHI CUIIBI.



MOUIHOCTh CHUJIBI.

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

[ToTeHManbHble U HEMOTEHUHUAJIbHbIE CWbl. [loTeHIManbHAas SHEPrus.
[ToTennuanbHas SHEPrus yIpyro nehopMHpPOBAHHON PYKUHBI.
[ToTeHumanbHass SHeprust Teaa B OAHOPOJHOM TI'PAaBUTALMOHHOM  IIOJE.
[ToTeHmanbHast SHEpPryusi Tejaa B I'PABUTALMOHHOM IIOJI€ OJHOPOAHOrO WIapa
(BHYyTpM M BHe wmapa). Bropas xocMuueckass ckopocTh. TpeTbs KocMHUUecKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHLUMUAIBHBIX CHJI C W3MEHEHHUEM MEXaHWYECKON
SHEPrUU CUCTEMBI Tell. 3aKOH COXPAHEHHS] MEXAHHMUECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyIUH 71 WICAUTBHOM KUJIKOCTH KaK CIIEJICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

TexHrueckre YyCTpOICTBA M TEXHOJOIMYECKHE IPOLIECCHI: JBUKEHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUIYPHOE KaTaHUE
Ha KOHbKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOITHOCTY CHUJIBI.

M3MeHeHne SHepruu Tejla IPU COBEPLIEHUHU paOOTHI.

B3anmuble npeBpamieHnss KWHETUYECKOW M NMOTEHIMAIIBHOW YHEPTUM ITPU
JEHCTBUU HA TEJO CUJIbI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM MaICHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

W3mepeHne uMitysbca Telia o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccnenoBanue cOXpaHeHHsI UMITYJIbCa TP YIIPYTOM B3aUMOJIEHCTBUU.

M3mepeHrne KHHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHEeHHE W3MEHEHHUS MOTEHLUHUAIBHON SHEPIruu MPYXUHBI C paboOTOU
CUJIBI TPEHHSL.

Omnpenenenre paboTbl CHIbI TPEHUS MPU JIBUKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouiekyisipHast pu3NKa ¥ TEPMOJIMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OcHOBHBIE TOJIOKEHHST MOJIEKYJIsipHO-KMHEeTH4eckoil Teopun (MKT), ux
onbiTHOe oOocHoBanue. Jlubdys3us. bpoyHoBckoe JBUKEHHE. XapakTep
JBVOKEHUSI W B3aMMOJECHCTBUS YaCTHI] BellecTBA. MOJEIU CTPOECHHUS Ta30B,
KUIKOCTEN M TBEPIBIX TE€I U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
mozeneil. Macca u pasmepbl Mojekyl (atomoB). KomuuecTtBo BelecTsa.
[TocrosiHHas ABorajpo.

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

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

["a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (1mkana temnepatyp KenbBuna). 3akon Jlanbrona. M3onpouecchl



B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IPE/ICTaBIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, nu300apa.

CBs3p  MeXIy [JaBICHHMEM U CPEAHEHM KHHETUYECKOM DHEpPruei
NOCTYIATEIbHOrO TEIJIOBOrO JABMKEHHUSI MOJIEKYJT UJI€aIbHOrO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUH HI€aJIbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMMepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO
CpeaHEN KMHETUYECKOW JYHEPruer IMOCTYyNaTEIbHOIO TEIUIOBOIO JBUKEHUS €€
YacTHL.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: TEPMOMETP,
OapomeTp, Moy4YeHUE HaHOMAaTEePUaJoB.

Jemoncmpayuu.

Mopenu qBUXKEHUS YaCTHI] BELIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onsita lITepHa.

[IpuTskeHnE MOJIEKY!I.

Mopenu KpUcTayuIMu4ecKUX PemeEToK.

HabGnronenue u vcciieoBaHue N30IpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

HccnenoBanue mpoliecca YCTAHOBJIEHUS TEIUIOBOIO PABHOBECHUS MpHU
TEIII000MEHE MEXKITY TOPSUYEH U XOJIOIHOU BOJOM.

N3yyeHne u30TEpMUUECKOro mpouecca (PeKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoii 1abopatopun).

N3ydeHnne n30X0pHOro mnporecca.

N3yuyenue n3o06apHOro mnpoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckast (T]J[) cucrtema. 3amaHue BHEUIHUX YCJIOBUM ISt
TEPMOJIMHAMMYECKOW CHUCTEMBbl. BHeIHME H BHYTPEHHHE MapameTphl.
[lapamMeTpbl TEPMOJMHAMHYCCKON CHCTEMBI Kak CPCIHHC 3HAYCHHsS BEIMYMH,
OMMCBIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamuku. CaMOINpou3BOIbHAS —peIaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenb uaeanpbHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YPaBHEHHUM:
ypaBHeHHe MeHneneeBa—KnanelpoHa v BeIpaKEHNE ISl BHYTPEHHEN SHEPIUH.
VYcaoBus NPUMEHMMOCTH 3TOM MOJENW: HHU3Kas KOHIEHTpaluus 4YacTHIl,
BBICOKHE TeMIIepaTyphl. BeipaxkeHue Juisi BHyTPEHHEW SHEPTHH OJJHOATOMHOIO
UJEeaJIbHOTO rasa.

KBa3ucratuyeckrue U HECTaATUYECKUE MTPOLIECCHI.

DneMmeHTapHass pabora B TepMoauHaMuKe. BprunciieHue paboThl MO
rpaduKy npoiecca Ha pV-auarpaMmme.

Temnonepenaua kak cnocod WM3MEHEHUS BHYTPEHHEW  HSHEPruu
TEPMOJIMHAMUUYECKOW cHCTeMbl 0e3 coBepuieHust paboTel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUEHHUE.

KonnuectBo TemnoTel. TemtoéMkocTe Tena. YaeinpHas W MOJISIpHAs
TEIUIOEMKOCTHU BEIIECTBA. YpaBHeHHEe Maliepa. YaenbHas TEIUIOTa CrOpaHUs
ToruiBa. Pacu€r konuuecTtBa TEIJIOTHl Hpu Terionepenade. I[lonstue o6
aauabaTHOM IpoIlecce.



[lepBblli 3aKOH TepMOAMHAMUKH. BHyTpeHHss dHeprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUs BHYTPEHHEW OSHEpPruu
TEPMOJIMHAMHYECKOU CHUCTEMBI.

BTopoil 3ak0H TEPMOAMHAMUKHU IS PAaBHOBECHBIX IPOLIECCOB: 4Yepe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI MPOXOIUT
€MHCTBEHHAs 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.

[Tpuniunel gercTBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukin Kapho.

DKOJIOTUYECKHE  aCMEKThl  UCIIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTaTENEH.
TerioBoe 3arpsi3HEHUE OKPYKAIOUIEH CPEJIbI.

TexHruecKre yCTpOMCTBA M TEXHOJIOTMUECKHE IMPOLIECCHl: XOIOIUIbHUK,
KOHJUIMOHEP, MU3EJIbHBIA M KapOIOpaTOpHBIM JBUTraTeNd, mapoBas TypOUHa,
NOJIYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aLUsl «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcocCa, yTHIM3AUs OMOOPraHUYECKOro TOILIMBA
JUTSI BBIPAOOTKH «TEIJIOBOM U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHenune TeMneparypsl Ipu ainadaTUYECKOM PACIIUPEHUH.

BosnymHoe orauso.

CpaBHEHUE yAENbHBIX TEIJIOEMKOCTEN BEIIECTB.

CriocoObl U”3BMEHEHHSI BHYTPEHHEN SHEPIHUU.

Hccnenosanue aqnabaTHOro mpouecca.

KoMImibroTepHbIE€ MOJIENN TEIUIOBBIX JIBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKkmuKym.

N3mepenne yaenbHOM TEMI0EMKOCTH.

HccnenoBanue npoiecca OCThIBaHUS BEILIECTBA.

Hccnenosanue aqnabaTHOro mpouecca.

N3yyeHue B3aMMOCBSI3U SHEPTHH MEXMOJEKYISIPHOIO B3aUMOACHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Aepecamnsie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjeHcanus. McnapeHue u KuneHue. Y ielbHas
TEIJI0Ta NapooOpa3oBaHMUsI.

Hacpiiennsle W HeHachlllleHHble mnapbl. KauecTBeHHass 3aBUCHUMOCTD
IVIOTHOCTH M JIaBJIEHUs HACBIIIEHHOIO Iapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT OOBEMa HACBIIIEHHOIO Mapa. 3aBUCHUMOCTb TeMIIEpaTyphbl
KUIIEHUS OT JaBJICHUS B KUIAKOCTH.

BnaxxnocTs Bo3yxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucraminueckue M aMopdHbie Tena. AHH3OTPONUS
CBOMCTB KpucTa/UuioB. llnaBneHwe w Kpucramumzauus. YJeiabHas TeIIoTa
miasieHus. Cyoaumanus.

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

TenoBoe paciupeHue KUAKOCTeH 1 TBEPIBIX TN, 00bEMHOE U JTUHEIHOE
pacumiMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHWHA 4YacTHL[ BELIECTBA Kak
IPUYMHA TEIJIOBOTO pACUIMPEHHMS TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue 3HEpPrUM B Pa30BbIX MEPEXOIaAX.

YpaBHeHuUE TEIIOBOro OajaHca.



IlosepxHocTHOE HaTsDKeHNE. K0 (QHIMEHT TOBEPXHOCTHOrO HATSHKCHIS.
Kanunnspusle sBiaeHus. JlaBneHue 1o HMCKPUBIEHHOW MOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuueckrue yCTpPOHMCTBA M TEXHOJOTMYECKHUE TPOLECChI: KUIKUE
KPHUCTaJJIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBolCTBa HACBIILIEHHBIX TAPOB.

Kunenne. Kunenue npu noHM>KEHHOM JIABJICHHM.

W3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanunisipasle sBIEHUA.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpPEHHUS BIaKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunsl nedopmanmii.

Habnronenune manbix nedopmarinii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEW UCTIAPEHUS KUKOCTEMN.

N3mepenune yaenbHOM TEIUIOTHI I1aBIEHUS JIb/A.

M3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.

N3mepeHne aOCOMIOTHOW BIAXKHOCTHU BO3JyXa U OLIEHKAa MaccChl MapoB B
NOMEILCHHH.

N3mepenne kodpPpuueHTa NoOBEpXHOCTHOTO HATSIKEHHUS.

N3mepenne moayist FOHra.

HccnenoBanue 3aBUCHMOCTH JAepopMallMd PE3UMHOBOIO 00Opasla oT
IPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe no.e.

DJeKTpu3anms Tea U €€ NMPOSBICHUA. DJIEKTPUYECKUM 3apsan. [[Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, IUANEKTPUKUA U IOJTYNPOBOJHUKHU.
DJIEMEHTapHBIM JJIEKTPUYECKUM 3apsl. 3aKOH COXPAHEHHUs JJIEKTPUYECKOIO
3apsna.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dnektpruueckoe noje. Ero geicTeue Ha 3JIEKTPUYECKUE 3aPsIbl.

Hamnpsoxénnocts  anexkrpuyeckoro mnossa.  IIpoOubiii  3apsin.  Jluaum
HaIPsHKEHHOCTH JIEKTPUYECKOTO MOJsA. OHOPOIHOE DIEKTPUUYECKOE TOJIE.

[loTeHIMATBHOCTD JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIIMANIOB U
HanpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B 3JIEKTPOCTATUYECKOM IOJE.
[Torenuman snekrpoctatuueckoro mnoiid. CBs3b HANPSHKEHHOCTH TOJA U
PA3HOCTH MOTEHIMAJIOB JUIS JIEKTPOCTATUUECKOr0 N0JIs (KaK OJTHOPOJHOTr0, TaK
Y HEOJHOPOHOTO).

[TpuHIMD CyNepro3ULIUU 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apskeHHOUM cdepol. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo 00bEMy mrapa. Ilome paBHOMEPHO 3apsiKEHHOH
OCCKOHEYHOW IUIOCKOCTH. KapTHHBI IMHMH HANPSOKEHHOCTH STHX MOICH H
SKBUIIOTEHIIMAJIbHBIX IOBEPXHOCTEH.

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

JlvdnexTpuku B DJEKTPOCTAaTHYECKOM — mosie.  J[mdnexkrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonnmeHncarop.  DJIEKTPOEMKOCTh  KOHAEHCATOpA.  JJIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.

[TapasnenbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocienoBaTenbHOE
COEIMHEHHUE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

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

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHHE HIJIEKTPOIPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

DNEKTPUYECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIe ABYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M JEUCTBUE KOHJEHCATOPAa IOCTOSIHHOM W NEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTopa OT IUIOMIaax
IUTACTHH, PACCTOSIHUS MEXI1Y HUMU U AUDJIEKTPUYECKON TPOHNULIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsSHKEHHOTO0 KOHIEHCATopa.

3apsanka v pa3psKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

OueHka cuil B3aMMOJIEUCTBHS 3apSKEHHBIX TEJL.

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

W3yyeHue npoTekaHus TOKa B LIEH, COAepKallell KOHAeHcaTop.

Pacnipenenenue pa3sHOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
[I0CJIEJOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

VccnenoBanue paspsiia KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmMpudecKuii mok.

Cuina Toka. IlocTOsIHHBIN TOK.

VYcaoBuss  CylIECTBOBAaHUSA  IMOCTOSIHHOTO — 3JEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Hanpsxkenne U u O/1C &.

3akon OMa [ ydacTKa LeTu.

DNEKTPUYECKOE  COMPOTHUBIICHHE. 3aBUCUMOCTh  COINPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJAHMKA OT €ro JUIMHBI U IUIOMIAJHA MONEPEYHOTO CEUEHHS.
VY nenbHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBarensHOE, napajuienbHoe, CMEIIaHHOE COEIMHEHHE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTpUYeCKUX uernen. IlpaBuiia
Kupxroda.

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

MOIHOCTh 3JIEKTPUYECKOTr0 TOKa. TeruioBasi MOIIHOCTh, BbIAEIsEMas Ha
pe3ucTope.

DOJIC u BHYTpEHHEE CONPOTUBIICHME HMCTOYHHMKA TOKa. 3akoH Oma mid
MOJIHOM (3aMKHYTOM) 3JEKTpUYECKOW I1enu. MOIIHOCTh HCTOYHUKA TOKA.
KopoTkoe 3ambikanue.

KonaeHcaTop B ey NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.



W3mepeHne cuiibl TOKA U HaIPSKEHUS.

HccenenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSKEHUS Ul PE3UCTOPA,
JIAMIIbl HAKQJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCMMOCTH  CWIBL TOKA OT CONPOTUBIICHHUS IIPU
MOCTOSIHHOM HaIpsiKEHUH.

[Ipsmoe wu3mepenne OJJIC. KopoTkoe 3amplkaHHE TIallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coelnHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccenenoBanne CMENIAHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbsHOoro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA OT HAIpPSDKEHHS JUISL JIaMITb
HaKaJIMBAHMUS.

YBenuueHue npejeia u3MepeHust ammnepmerpa (BoJabTMETpa).

N3mepenne 5/IC 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

HUccnegoBanne 3aBucuMoctd IJIC raabBaHMYECKOrO »JJIEMEHTa OT
BPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

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

HccenenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTHM MCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toku 6 paznuunbix cpedax.

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

DIIEKTPUYECKNN TOK B BakyyMme. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHAass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DIJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS TUCCOLUALIHS.
DnekTponus. 3akoHbl Dapajies A1l ANEKTPOIn3a.

DIIEKTPUYECKUN TOK B razax. CamMOCTOSATENbHbI U HECAMOCTOSTEIbHBIN
paspsa. Paznuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue yCcTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psIHbIe
JaMIibl, AJEKTPOHHO-JIy4YeBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPHUOOPHI: AMO/,
TpaH3ucTop, (HOTONMOA, CBETOAMOJ, TajbBaHHWKA, pa(UHUPOBAHUE MEMM,
BBIIUIABKA aJTIOMHUHMSL, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE IIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

W ckpoBoii pa3psa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOAHUKOB.

OIHOCTOPOHHSIS TPOBOJAMMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeol, npaKkmukKym.

Habnronenue anextposiusza.

N3mepenue 3apsiaa OJTHOBAJIEHTHOTO MOHA.



HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBIICHHMS  TEPMOpE3UCTOpa  OT
TeMIIepaTyphbl.

CHsITHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3n4ecKuil MPaKTUKYM.

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

[IpoBeneHne KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3MUECKUX BEJIUYMH, IPOBEpPKa MPEMIOKEHHBIX TUIoTe3 (BbIOOp M3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHHMYECKHMH 3KCIEpPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM).

Me:xnpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYLIECTBJISIETCS. € Y4YETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBS3ed C
KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMOO06
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4HbId (axT, runoresa, Quanyeckas
BEJIMYMHA, 3aKOH, TEOpHus, HaOIIOJEHHE, HKCIEPUMEHT, MOJEIMPOBaHUE,
MOJI€]Ib, M3MEPEHHUE, MOTPEIIHOCTH HU3MEPEHUN, H3MEpPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopusi.

Mamemamuxka: peuieHUE CHUCTEMbl ypaBHEHUM. JIuHelHas QyHKOus,
napabosia, runepOona, uX Tpaduku u CBOWCTBA. TPUTOHOMETPUUECKHUE
byHKLIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI 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 OMOOPraHUMYECKOTr0 TOIUIMBA JJIs BBIPAOOTKH «TEILIOBON» U
AJIEKTPOSHEPTHH, 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 HAHOMATEepUaloB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TN, KUAKOCTEM U Ta30B, IKUIKUE KPUCTAILIbI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, DJJIEKTPOJMTHYECKAs JUCCOLIMALIMS,
raJlbBaHUKa, SJIEKTPOHHAS] MUKPOCKOIIHSL.

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

Texnonocusn:  npeoOpa3oBaHUE  JBWKEHHH € HCIOJb30BaHUEM
MEXaHU3MOB, YYET CYXOrO U JKUJIKOIO TPEHUS B TEXHUKE, CTaTUYECKUE
KOHCTPYKIMHU (KPOHIUTEWH, pemeéTryarble KOHCTPYKIUHU), HCIOJIb30BAHHE
3aKOHOB COXpPAaHEHHS MEXaHUKH B TE€XHUKE (TMPOCKON, BOJOMET W JpYrue),
JIBUTATENIb BHYTPEHHErO CrOpaHHMsl, MapoBas TypOHHA, OBITOBOM XOJIOJAMIIbHUK,
KOHJMIMOHEP, TEXHOJOIMU MOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YylyCJIe HAHOMATEpUajOB, W HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa,
3a3€MJICHHE AJIEKTPONPUOOPOB, ra30pa3psiAHbIE JIAMIIbI, MOJTYNPOBOJIHUKOBBIC
npuOOpkI, raJIbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMMKA.
Tema 4. Maznummnoe noe.



B3auMopeiicTBuE TOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MarnutHoe nosie. BekTtop MarHuTHOM WHAYKUMH. lIpuHuumn cynepnosuunu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHYKIIUH.

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

Cuia AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBieHME M MOAYJb. JIBHKEHHME 3apsKEHHON
YacTUI[bl B OJHOPOJHOM MarHUTHOM noJje. Padora cunsl Jlopenna.

MarnutHoe none B BeniectBe. eppomMarHeTuku, napa- U 1MaMarHeTUKH.

TexHruecKre yCTpOCTBA M TEXHOJOTMYECKUE IPOLIECCHl: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJEKTpOABUTATEh SIKOOHM, YCKOPUTENH 3JIEMEHTapHBIX YaCTHII.
Jemoncmpayuu.

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

KapTuHa 1WMHMHA MAarHUTHOM HWHAYKUWM TMOJISI JUIMHHOTO MPSIMOIO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLEBOTO MPOBOIHUKA, KATYIIKHU C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABM>KeHUS MydyKa 3JEKTPOHOB B MArHUTHOM IIOJIE.

[TpunIMn JNEUCTBUS AJIEKTPOU3ZMEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomeol, npaKkmukKym.

HccenenoBanre MarHUTHOTO ITOJISI TOCTOSITHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccenenoBanne 1eMCTBUA MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Amrepa.

M3ydeHne 3aBUCUMOCTH CHJIbI AMIIepa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOM MHAYKIMM HAa OCHOBE W3MEPEHUS CHIIBI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
uHayKnu. OJIC MHAYKIuU. 3aKOH AJIEKTPOMArHuTHOM uHAyKuuu Dapanes.
Buxpesoe anektpuueckoe nozie. Toxku yxo.

OJC mHAyKIMKM B IPOBOJHMKE, JBHKYLIEMCS B OJTHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMM IOCTOSHHOTO TOKA.
SBnenne camonnaykunu. 3J1C caMOMHIYKIUN.

DHepruss MarHUTHOTO ITOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpoMCTBA M TEXHOJOTHYECKUE MPOLECCHl: MHAYKIIMOHHAS
1e4Yb, COJICHOWJ, 3AIIHUTA OT IEKTPU3ALMHU TEN NPU JBUKEHUU B MAarHUTHOM
10JIe 3EMIIH.

Jemoncmpayuu.

HabGnroneHue siBaeHus 3I€KTPOMAarHUTHOM MHTyKLIHH.

HccnenoBanne 3aBucumoctd JO/[C MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOIO MOTOKa.

[IpaBuiio Jlenna.

[laneHne marauTa B allOMUHUEBOU (MeIHON) TpyOe.



SIBieHue caMOMHIYKIIMH.

HccnenoBanne 3aucumoctd  IJIC  caMOMHIOyKIMM OT  CKOPOCTH
U3MEHEHMS CHIIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, npaKmuKym.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIHUU.

OnpeneneHre MHAYKIUU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue siBICHUS] CAMOMHIYKIIMH.

COopka MOJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenphas cucrema. CBOOOAHBIE KOJIEOAHUS.

['apmonunyeckue  konedanus. KuHemaTtmyeckoe UM JIUHAMHYECKOE
onucaHue. DHEPreTMYeCKOe OINHUCAHUE (3aKOH COXPAHEHHS MEXaHU4ECKOM
sHepruu). BrIBOJ TMHAMUYECKOTO ONMHUCAHMS TAPMOHUYECKUX KOJIEOAaHUHN U3 UX
SHEPreTUYECKOro U KHHEMATUYECKOTO OMHUCAHMSL.

AmMmutyna u ¢asza konedanuil. CBA3b aMIUIMTYbl KOJEOAHUI UCXOAHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJI€OaHHUM €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvacrora kosebanuil. [lepuon manbix CBOOOJHBIX KOJ€OaHUM
MaTeMaTU4eckoro MastHuka. I[lepuon cBOOOAHBIX KOJEOAHMA NPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxawImMX KoyieOaHUAX. BpIHYyXIeHHbIE KOJIEOAHMS.
Pe3onanc. Pe3onanchas kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOaHHUS.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM,
4ackl, 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 kosiebaHuWi Ipy3a Ha MACCUBHOM NPYKUHE C LEJBIO
(dbopMHpoBaHUs MPEACTABICHUN 00 HACAIbHOM MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUH NPU KOJEOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanne BbIHYKICHHbBIX KOJIEOAHUH.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

N3mepenne nepuoaa cBOOOAHBIX KOJIEOAHWW HUTSAHOTO U MPYKHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB [JBHWKEHHS Tella B XOJ€ KoJeOaHWW Ha yHpyroMm
10JIBECE.

W3yyeHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue S3HEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXaOMKX KOJIEOaHUN.

HccnenoBanne BbIHYKICHHBIX KOJIEOAHUM.

Tema 2. dnekmpomacHumubple KOA€OAHUA.

Konebarenbubiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KojiebatenbHOM KoHType. Dopmyna TomcoHa. CBsi3b aMIUIUTYbI
3apsia KOHAEHcaTopa ¢ aMIUIMTY0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAIBHOM KOJIE0ATeIbHOM KOHTYpE.



3aTyxaroume AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AJIEKTPOMATrHUTHBIE KOJIEOaHNUA.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJIHOE U
JEUCTBYIOIEE 3HAUYCHUE CUJIbI TOKA W HAMNPSDKEHUS MPU pa3udyHoOW (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOonIanpHbIM NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyluKa
WHIYKTUBHOCTH B LIE€NM CUHYCOUJIAJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanbusiii Tpancpopmarop. [IponsBoacTBo, nepeaadya u moTpediieHHe
IJIEKTPUYECKON YJHEPTHH.

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

TexHrueckre yCTpOMCTBa U TEXHOJOTHYECKHE MPOLIECCHI: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTponepeay.

Jemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWW OT HMHAYKTHBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaroLKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopenb 31eKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIAIbHBIE KOJICOaHUSI.

PesucTop, kaTylka MHAYKTUBHOCTH U KOHAECHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc npu mnociieoBaTEIbHOM COEIMHEHHH pPE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHILINI IEUCTBUS TpaHcPopmaTopa.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKyM.

N3yuenue Tpancpopmaropa.

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

HaGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanne paboThl MCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOIHDbI.

MexaHuueckue BOJHBI, yCIOBHUS HMX pacnpocTpaHeHus. Ilomepeunsie u
IPOJ0JIbHBIE BOJHBL. [leproJl, CKOpOCTh pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, HHTEPPEPEHIIUS U
nudpaxius.

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

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] BJIEKTPOMAarHUTHBIX
BOJIH. B3anMHasi opueHTaIust BEKTOPOB B DJIIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, MHTepdepeHuns u qudpakimsl.

[IIkayna 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHne 3J1eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.



TexHrueckre yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, pajap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-
neyb, yIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE U MEAMIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromeecs Te€10 Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakxeHus: ¥ NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue unrepdeperunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoliCTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOM KOJeOaHHI.

HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaXKEHUE,
pesioMJIEHUE, MOspU3anus, AUPppaKuus, UHTEpPEPEHIIHS.

OGHapy>xeHue nHPpPaKpacHOro U yabTpadUOIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

W3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHHOE pPACHPOCTPAHEHUE CBETA B ONHOPOAHOM cpene. Jlyu
cBeTa. TOYeyHbI HICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B I10cKOM 3epkaie. Chepudeckue 3epkaia.

[Ipenominenue cBera. 3akOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN
nokasareinp npesnomieHus. OTHOCHUTENbHBIM  MOKa3aTelb MPETOMIICHHS.
[TocTOAHCTBO YacTOThl CBETa M COOTHOIIEHWE [JIMH BOJH MpU NEPEXOAe
MOHOXPOMATHYECKOI'0 CBETA Yepe3 FPAHMILY pa3Jiena JIByX ONTUYECKHUX CPEl.

Xop nyueit B npusme. Jucnepcus ceera. CiioxHBIM cocTaB 0€I0ro cBera.
[IBeT.

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

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHUJla TOHKOM JHMH3bl. 3aBUCUMOCTb (POKYCHOIO
PacCTOSIHUSI TOHKOM c(eprUuecKOil JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIBHOTO
MIOKa3aTesisl MPEJTOMIICHUS.

dopMysia TOHKOM JMH3BL. Y BEJIMYECHUE, 1aBAEMOE JTUH30U.

Xoa Jy4a, MpOMIEAIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTtpoeHne u300pakeHUl TOUKM W OTpE3Ka MpsSMOM B
coOMparoLMX U paCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

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

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMIOJEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JIByX KOIEpPEHTHbIX HWCTOYHHUKOB. IIpumepnl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.



TexHuyeckre yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: OYKH, JIyIa,
NEepUCKOM, (oToarmapaT, MUKPOCKOM, MPOEKIIMOHHBIN anmnapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

HaGnroneHnue nogHoOro BHyTPEHHETO OTpakeHus. Mojiesb CBETOBOIA.

HccnenoBanne xo/a CBETOBBIX IIYYKOB YEpe3 IJIOCKOMAapalIeNIbHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Habnronenue untepdepeHunu crera.

HaGnronenue nBeToB TOHKUX IUIEHOK.

Habnronenue audpakiuu ceera.

N3yuyenne nuppakimOHHONW PEMIETKY.

Habnronenue audpakiimoHHOTO CIEKTpA.

Habnronenue nucnepcuu ceera.

Habnronenue nonsipusanuu cBera.

[TpumeHeHue noApOUI0B ISl U3yUYEHHS] MEXaHUUYECKHUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomeol, npaKkmukKym.

W3mepeHue nokasaTess peaoMIICHUs CTEKIIa.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO PAcCTOSIHUSA OT BeliecTBa (Ha
IPUMEPE KUJKUX JIUH3).

N3mepenne (pOKyCHOTro pacCTOSHMSI pacCEUBAIOIINX JIMH3.

[Tosyyenune n300paxeHust B CUCTEME U3 IUIOCKOTO 3€pKajla U JIMH3BI.

[Tosyuenune n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHuE TENECKOMUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEpEeHINH U MOJISIpU3aIMU CBETA.

W3yyenune mongpu3alii  CBETa, OTPAXEHHONO OT  IOBEPXHOCTH
JUDJIEKTPHKA.

N3yyenue nHTepPEpeHIINH JJa3epHOTO U3ITyUYECHHSI Ha IBYX ILETSAX.

Habnronenue aucnepcum.

Habnronenue u uccnegoBanue TP pakiiuOHHOTO CIEKTpa.

N3Mepenue IiMHbl CBETOBOW BOJIHBI.

[Tonyyenne  cmekTpa  M3JIy4eHUS  CBETOAMOJA  MpPU  [OMOILHU
JU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cieiHAJIBbHONM TEOPUH OTHOCHUTEJIbHOCTH.

['paHuipl OPUMEHMMOCTH  KJIACCUYECKOW  MmexaHuku. llocTymarter
creuualbHOM TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Maccbl C DHEPrue€d W HMIYJIBCOM PEIATUBUCTCKOM YaCTHUILBI.
DHEprus MmoKosl.

TexHruecKre yCcTpoicTBa M TEXHOJOTMYECKHUE MPOILECCHI: CITyTHHUKOBBIE
OPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHUL.

Y4yeHnueckui IKCIIEPUMEHT, JIa0OpaTOPHbIE PAOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPTUU  PEISITUBUCTCKUX dacTul] (IO
(doTorpadgusM TPEeKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KanToBas ¢pusuka.



Tema 1. Kopnyckyaaphno-60110860ii Oyanusm.

PaBHOBecHOE TemIOBOE M3IyuyeHUE (M3IyyeHUuEe aOCONIOTHO YEPHOIO
tena). 3akoH cMemeHus Buna. 'unotesa I1nanka o kBaHTax.

@®oTOHBI. DHEPTUd U UMITYJIbC (POTOHA.

®otorpdexr. Ombitet A. ['. CromeroBa. 3akoHbl ¢oTodddekTa.
VYpaBuenue DiiHiurelina st porordpdexra. «Kpacnas rpanuna» poroaddekra.

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

BosHOBBIE cBOVIcTBaA yacThll. Bosnsl ne bponns. [Inuna BonHbl ae bpoins
U pa3Mmepbl 00JacTU JIOKadu3alluu JBIXKYIIEHCs dacTuilpl. KopmyckymnspHo-
BOJIHOBOU Ayanu3M. [{udpakius 3;1eKTpOHOB Ha KpUCTAILIaX.

Crneunduka U3MEPEHUN B MHUKPOMHUPE. CooTHomeHus
HeonpenenéHHocrei ['eiizendepra.

TexHuyeckre yCTpOHCTBAa M TEXHOJIOTHYECKHE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHENIbBHBIH MHUKPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodPdekra.

HccnenoBanue 3aBUCMMOCTH  CONPOTHUBJIEHUS MOJYNPOBOAHUKOB OT
OCBEILIEHHOCTH.

Ceetonnon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKkmuKym.

Hccnenosanue Goropesucropa.

N3mepenue nocrosinuoi [1nanka Ha ocHoBe uccnenoBanus GoTodddexra.

HccnenoBaHne 3aBUCUMOCTH  CWJIbI  TOKa 4Ye€pe3  CBETOAMOJA  OT
HaAIPSHKCHMSL.

Tema 2. Dusuka amoma.

OnbITHl IO KCCIIEOBAHUIO CTPOEHMs atroMa. [lnaHeTapHas Mojens atoMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mnorsonieHue (OTOHOB MpPU MEPEXOJIEe
aToMa ¢ OJHOTO YPOBHS SHEPTUU Ha JIPYroi.

Buapl ciektpoB. CriekTp ypOBHEN S3HEPTUH ATOMA BOJOPOAA.

CrioHTaHHOE U BBIHYX/IEHHOE U3NTydeHue cera. Jlazep.

TexHuyeckne yCTpOWCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: CIIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onsita Pezepdopna.

Halnronenue nMHeyaThIX CIEKTPOB.

Y CTpoNCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€pHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKkmuKym.

Habnronenue nuHeRyaToro crekrpa.

HccnenoBanue CHekTpa pa3pekKeHHOrO0 aTOMApHOIO BOJAOpOJA H
U3MEepeHre NOCTOIHHON Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,

Hyxnonnas mogens sigpa I'eitzen0epra—Banenko. 3apsia sapa. MaccoBoe
qucio sapa. N30Tomnst.



PanuoaktuBHOCTE. Asb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnaz. ['amMa-u3nmydyeHue.

3aKOH paJMOAaKTUBHOIO pacrnajga. PaguoakTHBHBIE M30TONBI B IPHUPOJIE.
CBOICTBa MOHM3UPYIOIIETO U3JIyYeHUs. 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 pEaKTOPHI.
[TpoGnembl ynpaBisieMoro TepMOSIAEPHOIO CUHTE3a. DKOJIOIMUYECKHE ACIEKThI
Pa3BUTHS SIACPHON YHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

@yHIaMEHTaJIbHbIE B3aWUMOJCUCTBUA. DapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrangapTHoi Monenu. KBapk-rimtooHHast MOJIENb aJpOHOB.

®usuka 3a npenenamu CrangaptHor Mojend. TéMHas MaTepus U TEMHas
SHEPIusl.

EnuHCcTBO pU3nyecKoi KapTUHBI MUPA.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBIM PEAaKTOp, TEPMOSAEPHBIM pPEAKTOp, ATOMHAas
O0oM0a, MarHUTHO-PE30HAHCHAs TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

HccnenoBanue TpeKOB YacTHUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3yyenue norioueHus 6eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

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

Meroael acTpoHOMHYECKUX HccnenoBaHui. COBpEMEHHBIE ONTHYECKUE
TEJECKONbI, PaAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHMSI.

Bup 3BE€3qHoro HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeunast akTuBHOCTb. McTounuk 3Heprun ColiHIa 1 3BE3.

3BE3bI, MX OCHOBHBIE XapaKTEpUCTHKU. J[lmarpamma «CIIEKTpanabHBIN
KJIACC — CBETUMOCTB». 3BE37bl TJIABHOW IOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTb» JUISl 3BE3]T TJIaBHOW MOCIIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE ITPEACTABICHUS O IIPOUCXO0KICHUHN U IBOIIOLHAN
ConHua u 3B€31. OTansl )KU3HU 3BE3.

Mnineunsiit [Iyte — Hama [Nanaktuka. [lonoxenue n aBmkenune CoaHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IbIpHI B
Apax TATAKTHUK.

Bcenennad. Pacmmpenue Bceenennoil. 3axkon Xa0O6ma. PazOeranue
ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe nsiyyeHue.

MacmiraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMMUH.

Yuenuuecxkue naoniooenus.

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

HaGnmionenuss B Tteneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.



Pu3n4ecKuil NPaKTUKYM.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJOrOBBIX M UU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE TMOrPEIIHOCTH
u3MepeHui pusndyeckux BenuurH. OLeHKa rpaHul] IOrpelHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHN, WCCIENOBAHUN 3aBUCHUMOCTEMN
(u3MUEeCKMX BEJIUYMH, IPOBEpPKA MPEMIOKEHHBIX TUNoTe3 (BbIOOp M3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHMUYECKHMH 3KCIEpPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01aomee NOBTOPEHME.

O6oOuieHne W cucTeMaru3alus  COJAEpXkKaHUs — paslenoB  Kypca
«MexaHukay, «MonekynspHas duznka U TEPMOIMHAMUKA,
«OnexktpoanHaMukay, «Konebanus u BoIHb, «OCHOBBI CIIEIMAIIBHON TEOpUU
OTHOCUTEIbHOCTH», «KBaHTOBass (¢usnka», «IJIEMEHThl aCTPOHOMHUHU H
acTpopU3UKIY.

Ponp ¢u3uku u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIBHOM M 3TUYECKOM cdepax AesATENbHOCTH YeJIOBEKa, POJIb U MECTO
(U3MKM U aCTPOHOMHHM B COBPEMEHHOM HAy4yHOH KapTUHE MHpa, 3HAYEHUE
OMUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOM W MPOTHOCTUYECKOU
GyHKUMNA (U3UYECKON TEOpHUH, POJb (PU3MYECKOW TEOpuru B (POPMHUPOBAHUU
IPEICTaBICHUA O (PU3NYECKOM KapTUHE MHpaA, MECTO (PU3NYECKON KapTUHBI
MUpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O
IpUpOJE.

Me:xnpeaMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS € Y4YETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3ed C
KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUU, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonamus, Cc6A3GHHbBIE C UYUEHUEM MEMOO06
HAYYHO20 NO3HAHUA: SBJICHUE, HAy4yHBIM (akT, runoresa, Qu3nvecKas
BEJIMYMHA, 3aKOH, TEOpHus, HaOMIOJEHHE, HKCIIEPUMEHT, MOJEIMPOBaHUE,
MOJI€NIb, M3MEPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENIbHbIE MNPUOOpHI,
uudponas adbopatopus.

Mamemamuxka: pelieHUE CHUCTEMbl ypaBHEHMH. TpuroHomerpuueckue
byHKUIHH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M X MPOEKLUHUH HA OCH KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipou3BoaHble 3jeMeHTapHBIX (QyHKUMH. [Ipu3Haku
no/00Ms1 TPEYTrOJIbHUKOB, ONpPEEICHUE IUIOMAau IUIOCKUX (uryp m oobéma
TeN.

Buonozusa: snextpuyeckue SBICHHUS B KUBOW MPUPOJIE, KosieOaTeabHbIe
JIBUKEHUS B JKUBOM NPHUPOJAE, SKOJOTMUECKHE PHCKM IpPU IPOU3BOJICTBE
ANEKTPOSHEPTUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKpYXKarollell cpejsl,
yJIbTPa3BYKOBasi JMATHOCTHUKAa B MEAMIIMHE, ONTHYECKHUE SIBJICHHUS B KUBOU
npUpoze.

Xumuna: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJIMYECKas CTPYKTypa
TBEPABIX TE€H, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

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

Texnonocusa: NPUMEHEHHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTATENb SIKOOU, FEHEPATOP NEPEMEHHOIO TOKA, MHAYKIIMOHHAS NI€Yb,
JUHUM  DJIEKTpOIEpeaay, AJEeKTPOJBUTaTeNlb, pajaap, paauoNpUEMHUK,



TEJIEeBU30p, aHTeHHa, Tene@oH, CBY-meub, yiabTpa3ByKoBas IUArHOCTUKa B
TEXHUKE, MPOEKIMOHHBIA anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TPUEMHHKH, SJIEPHAS] DHEPTETUKA U DKOJOTHUYECKUE ACTIEKTHI €€
pa3BUTHA.



[NTAHAPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
OU3UKE HA YPOBHE CPEIHEIO OBUIET'O
OBPA3OBAHUAIIMYHOCTHDLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHUs y4yeOHOro mnpenMera «Dusnkay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIOCOOHOCTh  0OOydYarolmuxcs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHEHTAlMil, TO3UTUBHBIX BHYTPEHHHUX YOEKIACHUIA,
COOTBETCTBYIOIIMX TPAJMLUMOHHBIM LIEHHOCTSM POCCHUIMCKOro OOIIeCTBa,
pacUIMpEHHUE JKU3HEHHOTO OMbITa W ONbITa JAEITEIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAIpPABJIECHUN BOCHUTATENIbHOW NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:
rPaXKAAHCKOr0 BOCIIUTAHUS:

e Cc(OPMUPOBAHHOCTh TPAKIAHCKOM TO3ULUMU OOYYAIOMIErocs Kak

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

e IMPUHATHE TPAJAULHMOHHBIX OOIIEYETOBEUECKUX T'yMaHUCTUUYECKUX H
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B  HHTEpecax
IpaXXJaHCKOro  OOIECTBa, y4yacTBOBaTb B CaMOYIPaBJICHUU B
o0pa3oBaTeIbHON OpraHu3aluu;

e yMEHUE B3aUMOJECHCTBOBATh C COLHUAJIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAYECHHEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOU JIEATEIBHOCTH.

NATPHOTHYECKOTr0 BOCTIMTAHUS:

e CchOPMUPOBAHHOCTL  POCCHUUCKOM  TPaKJIaHCKOW  WJEHTUYHOCTH,
NaTpUOTU3MA;

e ILIGHHOCTHOE  OTHOLIEHWE K  TOCYJApCTBEHHBIM  CHUMBOJAaM,
JOCTH)KEHUSIM POCCUUCKUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MMOBECHUS;

e CIOCOOHOCTh OLEHWUBATh CHUTYallUI0 W MNPUHUMATh OCO3HAHHBIE
pELICHMs, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas JCTETHKY HAay4HOIO

TBOPYECTBA, IPUCYIIETO PUINYECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpPEC K PA3NIMYHBIM cepaM mnpodhecCHUOHANBHOU AESITEbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHUE COBEPILIATH
OCO3HAHHBIA BbIOOp Oyayuieil mnpodeccun UM peanu30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

e TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpa30OBAHUIO B
00JacTH (PU3HUKHU Ha NPOTSKEHUU BCEH KU3HU.

IKOJIOTHYeCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH HKOJIOTUYECKOM KYJIbTYpBHlI, OCO3HAHHE
1100aJIBbHOTO XapaKkTepa SKOJOTMYECKUX MPoOIieM;

e IUIAHUPOBAHUE U OCYILECTBICHHUE JICCTBUI B OKPYXKAIOILICH Cpele Ha
OCHOBE 3HaHMS LeJIeH YCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA,;



pacIIMpEeHUE ONBITA AECATEIbHOCTH SKOJIOTMYECKON HAIIPaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUU 1O (PU3HUKeE.

HMEHHOCTU HAYIHOI'O MO3HAHUA:

c(OpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAYYHOW NIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHUs] (PU3HKU OCYLIECTBIISITH MPOEKTHYIO U MCCIIEIOBATENbCKYIO
JeSATeNbHOCTh MH/IMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTe/IbLHBIE YHUBEPCAJIBHBIC y‘leﬁHble JeHCcTBUSA
ba3oBble Jjornueckue JeMCTBHUA:

CaMOCTOSITENIbHO (D OpPMYyJIUpPOBaTh U aKTyaJM3UpPOBaTh Mpobdiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEAETATH 1IeN ACITeIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPHH UX
JOCTUKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B paccMaTpUBAEMBIX
bu3NYECKUX SABICHUSX;

pa3pabarbiBaTh IJIaH pelieHus MNpoOieMbl ¢ y4€TOM aHalu3a
UMEIONINXCS MaTepUaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JIEATEIHHOCTH, OIEHUBAaTh COOTBETCTBUE
pe3yIbTaTOB LIEJSM, OLIECHUBATh PUCKH MOCIEACTBHUH IS TEIbHOCTH;
KOOPAMHHUPOBATh W BBIMIOJIHATH pabOTy B YCIOBHSIX PpPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTHMBHOE MBIIUICHHE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble ucciieaoBarTe/bCKHe AeliCTBUA:

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

BJIAJE€Th HABbIKAMM  Y4YEOHO-HUCCIEAOBATEIbCKOM UM IPOEKTHOMU
JEATEeIbHOCTH B 001acTu (U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY TIOMCKY METOJIOB pelIeHusl 3aaad (PU3NYecKoro
CoJIep>KaHUsl, IPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUS;

BJIAJETh BUAAMH JI€ATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPHpPETaluy, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalUsIX, B TOM YUCJIE IPHU CO3JaHUU YUEOHBIX TPOECKTOB B
00JacTH (PU3UKHU;

BBISIBJISITh TPUYUHHO-CIIE/ICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh 3ajJauy,
BBIIBUTaTh THUNOTE3Y €€ pEelIeHUs, HAXOAWTb AapryMEeHThl s
JIOKa3aTebCTBA CBOMX YTBEpPXKICHUHM, 3a/JaBaTb MapameTpbl U
KPUTEPHUU PELICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PEIICHMS 3aJaud pe3yJbTaThl,
KPUTUYECKA  OLIEHMBaTh HUX  JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
MU3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBaTh COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHON
NEeSATENbHOCTH, B TOM YHCIIE€ IPU U3YUYEHUH (PU3UKH;

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

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;



BBIJIBUTaTh HOBBIE MJIEHU, NpEAjaraTb OpPHUIMHAJIbHBIE MOAXOAbl M
pelIeHHUS;
CTaBUTh MPOOJEMbl U 3a7ayd, JONYCKAaIIIWE albTE€pPHATUBHbIE
pEILICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJE€Th  HABBIKAMM  TOJy4eHHMs  MHGOpManuu  (PU3NYECKOTo
COJIEp)KaHUsI W3 HCTOYHHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYUIECTBJISITh TIOUCK, aHAJIW3, CHCTEMATH3alUI0 U HHTEPIPETALMIO
MH(pOpMaIHU PA3IUYHBIX BUIOB U (DOPM MpPECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh CpeAcTBa MH(POPMALMOHHBIX M KOMMYHHKallMOHHBIX
TEXHOJIOTUA B pEUIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a/lay C COOJI0JEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, TMTHMEHBI, PECYypcoCcOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/aBaTh TEKCTHI (PU3UUECKOr0 COJIEPKaHUS B Pa3Iu4HbIX (opMarax ¢
y4€TOM Ha3zHayeHUs MHPOpMalUUU U UEJIEBOM ayIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3aLIUH.

KOMMyHI/IKaTHBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂme l[eﬁCTBHSI:

OCYUIECTBJISITh OOIIEHHE Ha YypoKax (HU3MKM M BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMii M CMSTr4arhb
KOH(DJIUKTBIL;

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

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYJIbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBUI C Yy4E€TOM
OOLIMX MHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUIEKTUBA;
NPUHUMATh LEJTd COBMECTHOM JEeATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBHUSI MO €€ JOCTUKEHHUIO: COCTaBJIATh IUIAH
JICUCTBUM, PaCHpEleNaTh POJAM € YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yibTaTbl COBMECTHOM pabOThI;

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

npeajaraTb HOBbIE MPOEKTHI, OLUEHUBATh WUJEU C TO3MIMH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE IMOBEJECHUE B Pa3IMYHBIX
CUTyalMsIX, MpOSBIATH TBOPYECTBO U  BOOOpakeHHE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh ITO3HABATEIBHYIO JEATEIBHOCTh B
obnactd (U3UKA U aCTPOHOMMH, BBISIBIATH MPOOJEMBbI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOATEJILHO  COCTAaBJIATh  IUIAH  PELIEHUS  PACUETHBIX U
KAueCTBEHHBIX 3aja4, IUIaH BBIMOJHEHUS MPAKTUYECKOW paboOThl ¢
Y4ETOM HMEIOIINXCSI  PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJIL, AMOIUOHAJIBLHBIN NHTENJIEKT:

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

BJIQJICTh HaBbIKAMHU TO3HABATEIBLHOM pe(dJIeKCUH KakK OCO3HAHUS
COBEPILIAEMBIX JACHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB
1 OCHOBAHUM;

UCIIOJb30BaTh MPUEMBI pedIeKCUM IS OLEHKU CUTyalluH, BbIOOpaA
BEPHOTr'0 PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIeSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,
MPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IMPU AHAIU3E PE3YJIbTATOB
JIeSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKH.

B mpomiecce 1oCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI 110
dbu3uke Ui YpPOBHSL CpeIHEro oOmiero oOpa3oBaHus y OOyYaromuxcs
COBEPIIICHCTBYETCS  OMOIIMOHAIBHBIA  WHTEIUICKT,  MPEATOoJararoniuit
c(hOpMUPOBAHHOCT:

CaMOCO3HaHMs,  BKJIIOYAIOLIErO0  CHOCOOHOCTh  IOHUMATh  CBOE
SMOLIMOHAJILHOE  COCTOSIHME,  BUJETh  HANpABIEHUS  Pa3BUTHUA
COOCTBEHHOM AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETyJIMPOBaHMUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh
aJanTHPOBAaTBbCA K HOMOIMOHAIBHBIM H3MEHEHUSIM U  TPOSBIAThH
IrMOKOCTb, OBITh OTKPBITBIM HOBOMY;

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

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

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIFOJIbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspemiatb KOHQIUKTHI.

INPEJIMETHBIE PE3VJIbTATDI

K xoniy obydyenust B 10 Kknacce npenMeTHbIE Pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTMYECKOM, COLUMAIbHOM M JTUYECKON cdepax AesTeNbHOCTU
4eJioBeKa, Pojb U MeCTO (PU3MKU B COBPEMEHHOM HAyYHOM KapTHUHE
MUpa, 3HAYEHUe OIHCATENBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSACHUTEIBHON U MPOrHOCTHYECKOW (DYHKUMI (PU3NUECKON TeOopUH —
MEXaHUKH, MOJEKYJISIpHOM (QU3UKM W  TEPMOJAMHAMHUKH, POJIb
¢bu3nueckoil Teopuu B (POPMHUPOBAHUM NPEJICTABICHUN O PU3NUECKON
KapTUHE MUPA;

pasnu4aTh YCIOBHS NPUMEHUMOCTH MOJENeH (U3MYECKHX Teln H
MPOLIECCOB (SBJICHMI): MHEpLUANbHAs CHCTeMa OTCYETa, A0CONIFOTHO
TBEPIOE TEJNO, MarepuaibHas TOYKA, PABHOYCKOPEHHOE JBH)KCHHE,
CBOOO/IHOE TajieHue, a0COMOTHO ympyras jaedopmarius, abCOTOTHO
yOopyroe #u aOCONIOTHO HEYNpPYyroe CTOJKHOBEHUS, MOJEIU rasa,
KUIAKOCTH U TBEPAOTrO (KPUCTAIUIMYECKOr0) Tena, WACAIbHBIA ras,
TOYEYHBIN 3apsia, OAHOPOIHOE IEKTPUUECKOE TOJIE;

pasznuuarh yciaoBus (FpaHUIlbl, 0071aCcTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, [IOHUMATh BCEOOLIUI XapaKkTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTrPaHUYEHHOCTh MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAHWYECKHE IMPOLIECChl U SIBJICHUA,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHHMSI W 3aKOHbl ~ MEXaHWKHU
(OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUXKEHUS, (OPMYJIbl KUHEMATHKU
PaBHOYCKOPEHHOI'O  JBWKEHHUA, mpeoOpazoBanus [lamunes ans
CKOPOCTM M  NepeMelleHHs, 3akoHbl  HploTOHa,  mpuHIUI
OTHOCUTENBHOCTH [anuiies, 3aKOH BCEMHPHOIO TATOTEHMsS, 3aKOHbI
COXpaHEHUsI UMITYJIbCA U MEXAHUYECKON 3HEPrUH, CBSI3b PadOThI CHIIbI
C UBMEHEHUEM MEXaHUYECKON SHEPruu, yCIOBHS PaBHOBECHUS TBEPIOTO
Tena), NPy ATOM HMCMOJb30BATh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaThb  YCJOBUS ~ NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB:
npeodOpazoBanuii ["anuies, BTOporo u TpeTrhero 3akoHOB HreloTOHa,
3aKOHOB COXPAaHEHMSI HMMIIYJbCa W MEXaHUYECKOM B3HEpruM, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl W  SIBJICHUS,
UCIIONb3ysd OCHOBHbIE ToJIokeHHss MKT u 3akOHBI MOJIEKYJISIPHOU
GU3MKKM W TEPMOJMHAMUKHU (CBSI3b JIABJICHHUS HUICAIBHOIO Ta3a co
CPEIHENM  KMHETHMYECKOM  DJHEPrued  TEIUIOBOTO  JABWKEHHS W
KOHLIEHTpalMel €ro MOJIeKyJ, CBS3b TEMIIEpaTypbl BEIIECTBA CO
CpPEIHEN KMHETUYECKOW JHEPrueil TEIUIOBOrO JBHUKEHMS €r0 YacTHILI,
CBS3b JIABJICHUS WACAJBHOIO Ta3a C KOHLEHTpauued MOJIEKYyJd U €ro
TeMmIeparypol, ypaBHeHne MenaeneeBa—Kiianeipona, nepBblid 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMSI SHEPTUU B TEIJIOBBIX IPOLIECCaX),
OpyU 3TOM MCHOJB30BaTh MATEMAaTUYECKOE BbIPAXKEHHE 3aKOHOB,
yKa3blBaThb YCJIOBUSL NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneripona;

aHAJIM3UPOBATh W OOBICHATH DJEKTPUUYECKUE SBJICHUS, HCIONb3YS
OCHOBHBIE  TIOJOKEHHUS M  3aKOHBl  BJEKTPOJAMHAMHUKU  (3aKOH
COXpaHEHUSs ANEKTPUUECKOro 3apsija, 3akoH KysioHa, IOTeHIMaNbHOCTh
ANEKTPOCTATUYECKOTO MO, TPUHIMI CYNEPIO3ULINH JIEKTPUYECKHUX
NOJIEW, MPU 3TOM YKa3bIBasi YCJIOBHUSI IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKHU BAKHBIE COOTHOILEHHMS: 3aKOHbI OMa JIJIsl yyacTKa
LENHA U U1 3aMKHYTOW JJIEKTPUYECKOW Lenu, 3aKkoH J[koyis—JIeHna,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);



ONMKCHIBATH (DU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEIMYMHBIL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJlda U CHUCTEMBI Tell,
CWJIa, MOMEHT CHWJIbl, [JaBJ€HUE, NOTECHIMAIbHAS  DHEprus,
KMHETHYECKasi HHEprus, MEXaHW4yeckas »JSHeprusi, padoTa CHJIbI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TSHKECTH, CUila YIPYrOCTH,
CUJla TPEHUSA, MOUIHOCTb, DPHEPrus B3aUMOJCHCTBUS Teia C 3eMIIEU
BOJM3M €€ MOBEPXHOCTH, DHEPrusl ynpyrou aedopmaruu MpyKUHbL,
KOJIMYECTBO TEIJIOThI, a0COJIIOTHAsi TeMmmepaTypa Tena, pabora B
TEPMOJIMHAMHUKE, BHYTPEHHSSI JHEPrusi HACAIBbHOIO OJHOATOMHOIO
raza, paboTa MJI€aJbHOTO Ta3a, OTHOCUTENIbHAS BJIAXKHOCTh BO3]yXa,
KII[I waeanbHOro TEIUIOBOTO JBUTATENSA; JJIEKTPUUYECKOE TIOJE,
HaNpsHDKEHHOCTh  DJIEKTPUYECKOIO  MOJS,  HANpsHKEHHOCTh  TOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro IIapa B BaKyyMeé U B
JURJIEKTPUKE, TMOTEHUHMAN AJIEKTPOCTaTUYECKOTO TOJIsA, Pa3HOCTh
NOTEHIMAJIOB, AJIEKTPOJABMKYILAs CHJIa, CUJa TOKa, HaNpsKeHHE,
MOIIIHOCTh TOKa, 3JEKTpUYecKass €MKOCTh IUIOCKOIO KOHJIEHCATOpa,
CONPOTHUBJIEHUE YYACTKa LIETIH C MOCJIEI0BATEIbHBIM U MapajuiedbHbIM
COCIMHEHUEM  PE3UCTOPOB,  HAHEPrus  DJIEKTPUYECKOrO  MOJs
KOHJIEHCATOPa;

OOBSACHATh  OCOOEHHOCTHM  MPOTEKaHHUs  (PUIMYECKUX  SIBJICHUI:
MEXaHUYECKOE JIBH)KEHHE, TEIJIOBOE JIBM)KEHHME YacTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBECHE, OpOYHOBCKOE  ABWXKeHHUE, auddysus,
UCIIapeHUe, KUMIEHUE W KOHJIEHCAlus, IUIaBJICHHE M KPUCTAJIM3aLus,
HaIpaBJIEHHOCTh Teruionepeaayu, AIEKTpU3aALUs Te,
AKBUMNOTEHLIHUAILHOCTh TOBEPXHOCTH 3apsHKEHHOIO MPOBOIHUKA;
IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BETUUMHBI
OT JpPYrod C MCIOJb30BAHUEM IMIPSAMBIX M3MEPEHUM, INPH OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YyJbTaThl MOJyYEHHOU
3aBUCUMOCTH (U3MYECKMX BEIMYMH B BHJIE€ TpaUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MMOTPEIIHOCTE U3MEpEeHWH, JelaTh BBIBOJALI MO
pe3yibTaTaM UCCIIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBII METO/ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl [0 MPOBEPKE MPEIIOKEHHOM  THMIOTE3bI:
IJIaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThl U JEJIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

coOnogaTh  npaBuja  0€30MacHOro  TpyJa MpU  MNPOBEAEHUU
UCCJIEIOBAHUI B paMKax y4eOHOIro 5SKCIEPUMEHTA, IMpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOW  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB U  J1TaOOPATOPHOIO
000opy10BaHUS;

pelarb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM W HESBHO 3aJ1aHHOU
(u3HYECKON MOJIENBIO: HA OCHOBAHUM aHAJIN3a YCIOBHS 00OCHOBBIBATh
BBIOOp (U3MYECKOM MOJIeNid, OTBeuarolleld TpeOoBaHUSIM 3ajayd,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M IOCTYJaThl
(U3HYECKUX TEOPHM MPU HUCHOJIb30BAHUU MATEMATHYECKUX METOJIOB
pelieHusl 3aja4, MPOBOJAUTH pacyEThl HA OCHOBAaHUU HMEIOIIHUXCS
JAHHBIX, AaHAJU3UPOBATh peE3yJbTaTbl M KOPPEKTHPOBATH METO/IbI
pELIeHHs] C YUYETOM MOIYUYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHbIE 3aJauM, TPeOyrollue NPUMEHEHUS 3HAHUU W3
pasHbIX pa3feloB Kypca (U3MKHU, a TaK)Ke MHTErpaluy 3HAHUU W3
JPYruX TpPEeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJACHHUN C OMOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

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

IPUBOJUTH 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  4YEJIOBEKa,  CBS3aHHOM ¢
(bU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTABICHUA O PalMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKkKe
pPa3yMHOM HCIIOJIb30BaHUM JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JAbHEHIIIEro pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI padOThI C HHPOpMaLUen (PU3NIECKOTO
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, NEpepabOTKU U NPEabsIBICHUS Yy4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTauud  uHGOpPMAlMK,  IOJIYYEHHOM M3  pas3IMyHBIX
MCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOIYYaeMYyI0 HMH(OpMAIUIO
U OLIEHMBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaALIUK;

NpOSBIISITH ~ OPraHU3al[MOHHBIE W TO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSATEJILHOTO MPUOOPETEHUs HOBBIX 3HAHUM B  Mpouecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENBCKUX padoT;
paboTaTh B IpyNI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpelnessiTh
JeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJI KOKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
poOJIeEMBI;

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

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

NOHUMAaTh pPOJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLMAIBHON M JTUYECKOH c(epax AeATENbHOCTH 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
(bu3NUeCKOW TEOpUH — DBJIEKTPOJMHAMUKH, CIECHHAIBHON TEOpUHU

OTHOCUTEIBHOCTH, KBAaHTOBON (IM3MKU, POJIb (PU3NYECKONW TEOpHH B
dbopMuUpOBaHUU MPEJCTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
¢u3nuecko KapTUHBI MHpa B OO0MIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O PUPOJIE;



pa3nuyarh yYCJIOBHUS MPUMEHUMOCTH Mojeined (U3MYEeCKuX Tel U
IIPOLIECCOB (SIBJIEHUM): OJHOPOAHOE DIIEKTPUYECKOE U OJHOPOAHOE
MarHUTHOE TIOJIsl, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTH4YEeCKUI
MasITHUK, UACAIbHBIA MPYKUHHBIA MasTHUK, TaPMOHUYECKUE BOJIHBI,
UealbHbI KOJIEOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIEH aToMma,
aTOMHOTO fJIpa U KBAaHTOBOM MOJIENIU CBETA;

pasznuuath yciaoBus (FpaHUIlbl, 0071aCTH) OPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, [IOHUMATh BCEOOLIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHbI 3JIEKTPOJAMHAMHUKUA U
CHEUAIbHOW  TEOPUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cwia Ammnepa, cuina JlopeHua, 3aKkoH
ANEKTPOMAarHUTHOM  WHAyKIMM, npaswino Jlennma, cBsa3p  OJIC
CAMOMHJAYKIIMM B 3JEMEHTE DJIEKTPUYECKOM LENu CO CKOPOCThIO
U3MEHEHUs]  CHUJIbl  TOKAa, IMOCTYJaThl  CHEUUaIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ysl TIOJIOKEHUS] KBAHTOBOW (M3HMKM (ypaBHEHHE DWHINTEHHA
st poTodddexra, mepBbld U BTOPOMl mocTynaTel bopa, mpuHUUI
COOTHOILIEHUs HeonpenenaeHHocTen I 'eiizeHOepra, 3aKOHbl COXpPaHEHUS
3apsI0BOr0 M MAaCCOBOI'0O YKCEJ U SHEPTUHU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

ONMKCHIBATH (DU3UUECKUE MPOLECCHl U SIBICHUS, UCIOIb3YSl BEJIMYMHBIL:
HaNpPsHKEHHOCTD ANEKTPUUECKOTrO 1oJI, MOTEHIIH A
AIEKTPOCTATUYECKOTO noJIs, pPa3HOCTh MOTEHIIMAJIOB,
ANEKTPOJABMKYILAS CHJIA, WHAYKIUS MArHUTHOTO MOJsl, MarHUTHBIN
NOTOK, cwia Awmnepa, HWHAYKTHBHOCTb, 3JIEKTPOABMXKYIIAs CHIIA
CAaMOMHAYKLIMH, 3HEPrusi MArHUTHOIO TIOJiI NPOBOJHUKA C TOKOM,
PEJSITUBUCTCKAA ~ UMITYJIbC, TIOJIHAs  DHEPrusi, DSHEPrus IOKOs
CBOOOJTHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIO U
3aps SApa, SHEPrUs CBSI3U Apa;

OOBSACHATh  OCOOEHHOCTM  MPOTEKAaHHUsS  (PUIMYECKUX  SIBJICHUI:
AIIEKTPOMAarHUTHas UHIYKIUS, CaMOMHIYKIIMS, pE30HaHC,
UHTEpPEpPEHIUs BOJIH, NU(pakius, AUCHEPCHUs, MOJTHOE BHYTPEHHEE
oTpaxeHue, (orosnexkrpuueckuid 3pdekr (pororddexr), anbda- u
Oera-pacnapbl g1ep, TaMMa-u3IydeHue saep, PU3NYecKue MPUHIIMIIBI
CHEKTPAJIbHOIO aHaJIM3a U paboThI Jla3epa;

ONPEAENATh HAPaBICHUE MHAYKIIMM MAarHUTHOTO MOJIs MPOBOJHHUKA C
TOKOM, CuJibl AMniepa u cuiibl Jlopenna;

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

PUMEHATH OCHOBOIOJIAralolue aCTPOHOMHYECKHUE MOHATHUS, TEOPUH U
3aKOHBl JUISI aHalu3a M OOBACHEHHMS (PU3UUYECKUX IPOLIECCOB,
MPOUCXOMSIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTUYECKON
cpejie; ABUKEHUsI HEOECHBIX TeJl, IBOIOLNHY 3BE3/] U BeelleHHO;
MPOBOJUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHUH C
HCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUI, NpPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUPOBATHh pPE3YyJIbTaThl MOJIYYEHHOW 3aBHCHUMOCTHU
(U3NYECKMX BEJIMYMH B BHUAE TI'PaQUKOB C Y4ETOM aOCOIIOTHBIX



NOTPEIIHOCTE  M3MEPEHMM, JleJaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIeI0BAHMS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3UYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATh ONTUMAJIbHBIN METO/ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTENbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTh  ONBITHl 10 MPOBEPKE MPEIIOKEHHOM  THMIOTE3bI:
IJIAaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YIbTAThI U JEJIaTh BHIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

OMKCHIBATH METObI ITOJTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOnogaTe  MpaBuja  0€30MacHOro  TpyJa MNOpU  MPOBEACHUU
UCCJIEIOBAHU B paMKax y4eOHOIro 53KCIEPUMEHTa, MpPaKTUKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  HU3MEPUTENIbHBIX YCTPOMCTB U  J1AOOPATOPHOIO
000opy10BaHUS;

pelarb pacy€THbIC 3aJa4ud C SBHO 33JaHHOM W HESIBHO 3aJ1aHHOU
(bu3nUecKol MOJENbI0: Ha OCHOBAHMM aHaliM3a YCJIOBHS BBIOHMpATh
(du3nueckre MoJEeNu, OTBEYalIIHe TpeOOBaHUSAM 3alayd, TPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJNAThI (DU3UUYECKUX TEOPUI
IpU HCMOJIb30BAHUM MATEMATHYECKHX METOJOB pEIICHUs 3ajady,
OPOBOJAUTh  pacuy€Tbl HAa  OCHOBAHMM  HMEIOUIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTATBl U KOPPEKTHPOBATH METOJbI PEIICHHS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3aJauyM, TPeOyrollne NPUMEHEHUS 3HAHUU U3
pasHbIX pa3feloB Kypca (U3MKHU, a TaKKe€ MHTErpaluy 3HAHUU W3
JpPYruX TpPeIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIETIOUKY PacCyXJACHHUIM C OMOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

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

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

aHAIM3UpOBaTh M OLEHUBATh  MOCIEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM  JEATENbHOCTH  4YEJIOBEKAa,  CBS3aHHOM ¢
(bU3UYECKUMU TIPOIIECCaMU, C MO3UIUN HKOJOTHUUECKON 0€30MacHOCTH,
NPEACTAaBICHUA O PalMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JAbHEHIIIEero pa3BUTHUS YEJIIOBEYECKOTIO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOThI C HHPpOpMaLUel (PU3NIECKOTO
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX
TEXHOJIOTUM, IPU ITOM HCIOJb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, NEpPepadOTKU U NPEabsIBICHUS y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
UHTEpHpeTaunud  WHGOpMalMK,  MOJIYYEHHOM M3  pas3iIMyHBIX
MCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTYYaeMyI0 HH(OPMALHIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KAK Ha OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLIUK;



NpOSBISITH ~ OPraHU3alMOHHBIE W TIO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSATEJILHOTO MPUOOPETEHUs HOBBIX 3HAHUM B  Mpouecce
BBITNIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATENbCKUX padoT;
paboTaTh B IpyNI€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TIPYIIbI,  PalMOHAIBHO  pacHpenessiTh
JIeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJEKBATHO OLIEHUBATH
BKJIJl KOKJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIICHUE paccMaTpUBaeMOM
po0JIEMBI;

NPOSBIISITH MOTUBALIMIO K OyAyled mpo(ecCHOHaIbHON AesITeIbHOCTH
M0 CHENUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.
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’ Da30BbI€e TIEPEXOJIBI




Uroro no pazneny 49
Pasnea 4. JIEKTPOJJUHAMUKA
4.1 DJIEKTPUYECKOE MOJIe 24
4.2 IToCTOSIHHBIN 2IEKTPUUECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6
Hroro no pazgeny 54
Pasnea 5. PUSUUYECKUHN IPAKTUKYM
5.1 dusnuecKkuil MpaKTUKyM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJTACC

Ne
n/n

HaunmeHoBaHue
pa3aesioB u TeM
NPOrpaMMbI

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChbl

Paznea 1. JIEKTPOJJUHAMUKA

1.1 MaruutHoe 1oine 14
)
12 JICKTpPOMarHuTHas 13 {
WHYKUIHUS
Hroro no pazaeny 27
Pa3nea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue
2.1 10
KoJebanus
9 DNEeKTpOMarHUTHbIE 5
KoJIeOaHUs
Mexanuueckue u
2.3 3JIEKTPOMArHUTHBIE 10 1
BOJIHEI
2.4 Onruka 25 1
Hroro no pazgeny 60

Pasea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

Uroro no pazneny

5




Pasznen 4. KBAHTOBAS ®U3UKA

41 KOpHyCKE’JIHpHO- 15
BOJIHOBOM JTyasin3m
4.2 ®duznka aToma 5
®du3uKa aTOMHOTO fA]1pa
4.3 U DJIEMEHTAPHBIX 5
YacTHUIL
Hroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

ONEMEHTBI ACTPOHOMUHA

5.1
U acTpoPU3UKU

12

Hroro no pasgeny 12

Pazznen 6. PU3HUECKHUIN MPAKTUKYM

Ou3nYECKHl
6.1 16
MPAKTHUKYM
Hroro no pazneny 16

Paznes 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1 Cucremaruzanus u 15
00001IeHE
MIPEIMETHOTO
COJICp>KaHUs U OIbITA
JIEATEILHOCTH,
pUOOPETEHHOTO TIPU

W3YYEHHH Kypca




¢uzuxm 10 — 11
KJIaCCOB

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
170 16

YACOB I10 [TIPOT'PAMME







ITOYPOYHOE INIAHUPOBAHMUE

10 KUIACC
Ne KoaunuyectBo 4yacos JJIeKTPOHHBIE
Hara uudposbie
Tema ypoka KounTtposbHbie IIpakTu4yeckue
n/ Bcero U3yYeHUs! o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypcsl

®uzuka — pyHIaMeHTaabHas HayKa
0 MpHUpOJIEe

HayuHb1ii MeTO TO3HAHUS U
METO/IbI UCCIICTOBAHMS (HU3UIECCKUX
SIBJICHUN

DKCIEPUMEHT U TEOPHS B MPOIIECCE
no3HaHus npupozasl. Habmonenue
U DKCTIIEPUMEHT B (pU3UKeE

CrniocoOrl n3mMepeHus: GPU3NYECKUX
BCJINYHH

AGcComoTHas 1 OTHOCUTEINIbHAS
MOTPELIHOCTH U3MEPEHUIN
(bu3UUECKUX BETUUNH

MonenupoBanue B puszuke. Poib u
MecTo (pU3MKH B (HGOPMUPOBAHUU
COBPEMEHHOMN HAyYHON KapTHUHbI
MUpA, B IPAKTHUECKOM
NEeSTeNbHOCTH JIFOAeH

MexaHnyecKkoe IBIKECHHUE.




CucremMa oTcuera.
OTHOCI/ITCJ’ILHOCTI) MECXAaHUYCCKOT O
newkenus. [Ipsmas u oOpatHas
3a1a9Y MCXaHUKN

Pannyc-BekTop MmaTepualbHON
TOYKH, €T0 IPOEKIUU Ha OCH
KoopauHar. Tpaekropus.
ITepememienue. Ckopocts. Ux
IIPOEKIMHU Ha OCH KOOPAMHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBuxkeHue. I'papuyeckoe onvcanue
PaBHOMEPHOT'O MPSMOJIMHEHHOTO
JIBUKEHUS

10

CrnosxeHue nepemeIieHni u
cKkopocrten. Pemenue 3anau

11

HepaBHOMEpHOE IBHKEHUE.
MrHoBeHHas1 CKOPOCTb.
VYckopenue. IIpsamonuneiinoe
JBUYKEHUE C ITOCTOSTHHBIM
YCKOpPEHUEM

12

['paduueckoe onucanue
MPSIMOJIMHEMHOTO JIBUYKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

13

CBoOoaHoe majieHne. Y CKopeHue
cBOOOHOTO IMaIeHHs. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHU U UX TpapuKu




14

JIBmxenue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

15

KpuBonuneliHoe 1BUKEHHE.
JIBr>KeHUE 110 OKPYKHOCTH.
VYrioBas v JIMHEHHass CKOPOCTb.
Ilepuon n yacrora.
LlenTpOoCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHUE

16

KonTponbhas padora no teme
"KunemaTtuka"

17

[IepBsIif 3akoH HptoToHA.
HuepuuanbHble CHCTEMBI OTCUETA.
[IpyHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHele
CHCTEMEI OTCUYETA

18

Cuna. PaBHOZEHCTBYIOIIIAs CHUJIa.
Bropoii 3axkoH HeroTona. Macca

19

Bzaumoneiicteue ten. Tperuit
3akoH HreroToHa

20

[IpuHIUI Cynepno3uuu CUil.
Pemienue 3a1a4 Ha MpUMEHEHUE
3akoHoB HeioToHa

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTh TPABUTAITIOHHON
Y UHEPTHOU MaCChl

22

Cuia TSXKEeCTH U YCKOpEHHUe




CcBOOOIHOTO ITaECHUS

23

JIBukeHne HeOECHBIX TEN U UX
UCKYCCTBEHHBIX CIIyTHUKOB.
[IepBast kocmMu4eckas CKOPOCTb.
3akonsl Keruepa

24

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Telna

25

Cuna tpenus. [Ipupona u Buabl cun
TpeHus. J[BUKEHHUE B )KUIKOCTH U
rase ¢ y4€ToM CHJIbI
CONPOTUBIIEHUS CPEAbI

26

Hasnenue. ['napocratnueckoe
nasnenue. Cuna Apxumena

27

AOCOFOTHO TBEPJIO€ TEJIO.
[ToctynarensHOE M BpalaTeIbHOE
JBHKCHHE TBEPAOIO Telia

28

MomMeHT CHITBI OTHOCHTEIILHO OCH
BpaieHus. [1neqo cuibl

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUs pAaBHOBECHS
TBEpAOro Tesa. Buabl paBHOBECUS

30

Pemenue 3agau

31

Kontponbnas pabota no teme
"Innamuka. CTaTuKa TBEPIOrO
Tena"




32

Nmitynsc MaTepHaIbHON TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
[lenTp mMacc cucTemsl
MaTepHaJIbHBIX TOUEK. Teopema o
JBUKCHUH LIEHTPA Macc

33

I/IMHy.J'II)C CHJIBI U N3MECHCHHEC
UMITyJIbCa Teja. 3aKOH COXPaHEHUS
HUMITYyJIbCa. PeaktnBHOE JABUXXCHUEC

34

MoMeHT uMItysibca MaTepHUAIBLHON
touku. IIpencrasienue o
COXpaHEHUU MOMEHTA UMITyJIbCa B
LEHTPAJIBHBIX MOJIAX

35

Pemenue 3agau

36

Pabora cuiibl Ha MajoM U Ha
KOHEYHOM NEPEMEILECHUH.
['paduueckoe mpencTaBieHne
paboThI CHITBI. MOIIIHOCTH CHUJIBI

37

Kunerunueckas sneprus. Teopema
00 M3MEHEHUU KHHETHYEeCKON
SHEPTUU MaTePHAIbHON TOUKU

38

[loTeHanbHbIe 1
HEMOTCHIINAIBHBIC CHJIBI.
[TorenumanbHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tperbst KoCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTCHITHATBHBIX
CHJI C UBMEHEHHEM MEXaHHYECKON




SHEPIUH CUCTEMBI TeNl. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUH

VYnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y PaBHEHUE

40 bepnynnu s uaeanbHOU
KUJKOCTHU

A1 KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUs B MeXaHUKe"
Pa3BuTue npencrasienuii o

4 npupoze TermioTel. OCHOBHbBIE
nonoxxkenuss MKT. Tuddyzus.
BbpoyHoBckoe aBuxeHue
CtpoeHnue ra3000pa3HbIX, KUIKHX

13 U TBEPABIX Tell. XapakTep
JBUKEHUS U B3aUMOJCHCTBUS
YacTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYII

44 (aromoB). KonnuecTBo BemecTsa.
[locTosiHnas ABoraapo

45 Temneparypa. TemioBoe
paBHoBecue. [lkana L{enbcus

46 Pemenue 3anau

47 WneanbHelii ra3. ['a30BbIe 3aKOHBI

43 VYpaBHenue Meneneena-

Knaneiipona. Pemenue 3agau




49

AGcomoTHas TemnepaTypa. 3akoH
HanproHa

50

H3onponeccel B UaEaIbHOM Irase ¢
IIOCTOSAHHBIM KOJIMYECTBOM
BEILIECTBA

51

I'paduueckoe mpeacraBieHue
U30IIPOLIECCOB: U30TEPMa, H30X0Pa,
u3o0apa

52

OcHoBHoe ypaBHeHne MKT

53

Perenue 3agau

54

CBs13b a0CONIOTHON TeMIEpaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
CpeIHEeW KMHETUYECKON YHEpruen
IOCTYNATEIbHOTO TEIIOBOTO
IBYOKEHUA €€ YaCTHII

55

O00011IeHE U CUCTEMATH3AIHS
3ganui mo teme "OcuoBsl MKT"

56

KonTponbHas padbota no teme
"OcHoBsl MKT"

57

TepMoguHaMHuuecKasi CUCTEMA.
3ananue BHEMHUX ycnoBuit amst T /1
cucTeMbl. BHeniHue 1 BHyTpeHHHE
napamertpsl. [Tapamerpsr T/I
CHCTEMBI KaK CpPEIHUE 3HAYCHUS
BEJIMYMH, ONHCHIBAIONINX € Ha
MHKPOCKOITUYECKOM YPOBHE




58

HyneBoe Hauano TepMOIMHAMUKHY.
CaMonpoun3BoibHasl penaKcamus
TJI cucteMbl K TETJIOBOMY
PaBHOBECHIO

59

Mopeins neanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

60

YpaBHenue Menpeneena-
Knaneiipona u BelpakeHue 1Jis
BHYTPEHHEHN SHEPruu

61

Bripaxxenue 111 BHyTpeHHEN
SHEPIrUU OAHOATOMHOTO
UJCAIBHOIO rasa.
KBasucrarnueckue u
HECTAaTUYECKUE NPOLIECCHI

62

OnemeHTapHas paboTa B
TepMoOJIMHaMUKe. Beruucienue
paboThl To rpaduKy mporecca Ha
pV-auarpamme

63

Tennonepeaaya kak crnocoo
U3MEHEHHUs1 BHYTPEHHEH SHEepruu
TJI cucremsl 6€3 coBepIIeHUs
paboThI

64

KonBekusi, TemonpoBOAHOCTb,
W3Ty4YCHUE

65

KonuuecTtBO TEMIOTHI.
TennoéMKoCTE Tena. Y aenbHas 1




MOJISIpHAs TETIOEMKOCTH
BEILECTBA. Y JIeNIbHAS TEIUIOTA
CrOpaHUs TOIUIUBA

Pacuér konuyecTBa TEIUIOTHI IPH

66
TerJIonepeaaye

67 [Tonstre 06 aguabatHoOM mporiecce.
IIepBblit 3aKOH TEPMOAMHAMUKH
KomnunuecTBo TeminoTel u paboTa Kak

68 Mepbl U3BMEHEHUS] BHYTPEHHEH
sHepruu TJI cucrteMsl
BTopoii 3aKk0H TepMOJUHAMUKH J1J15

69 PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpaTumocThb
MIPUPOIHBIX MTPOIECCOB
[TpuHLMIBI IEMCTBUS TEMIOBBIX

70
maruH. KITJ]

71 MakcumansHoe 3HaueHue KIIJI.
Huxn Kapuo

72 Pemenue 3agau
DKOJOTUYECKUE ACTICKThI

7 HCIIOJIb30BaHUSI TETIOBBIX
nBurarenei. TermioBoe
3arpsi3HEHUE OKPYXKaIoIen cpebl

74 Pemenue 3agau

75 0O0001IeHrEe U CUCTEMATH3AIIUSA

3HaHuii no teme "TepmoanHamuKa.




TerutoBbie MaIuHbB"

76

KonTponbhas padota no teme
"Tepmonunamuka. TemnioBbie
MaIIuHb!"

71

[TapoobpazoBanue 1 KOHJICHCAIIHS.
Hcnapenue u kunenue. Y neibHas
TEIUIOTa Mapo0Opa30BaAHUS

78

HacpliieHHbIe 1 HEHaChIIEHHbIE
napsl. KagecTBeHHas 3aBUCIMOCTh
IUIOTHOCTHU U JIaBJICHUS
HACBILIEHHOTO T1apa OT
TEMIIepaTyphl, UX HE3aBUCHMOCTb
0T 00bEMa HACBIILIEHHOT'O Tapa.
3aBUCHUMOCTb TEMIIEPATYPbI
KUTICHUS OT JaBJICHUS B KHUJIKOCTU

79

BnaxxaocTh Bo3ayxa. AGCOMOTHAS
1 OTHOCHUTEIIbHAS BIAXKHOCTD

80

Pemenne 3agau

81

Teépnoe Teno. Kpucrammueckue u
amop(HbIC Tena. AHU30TPOTIHS
CBOMCTB KpPUCTAJLJIOB

82

[InaBnenue u KpuCTATIIU3AIH.
VYenpHas TEIUIOTA IJIABJICHHUA.
CyOnmumarust

83

Hedopmarun TBEpIOTO TENA.
Pactsokenne u cxxatue. CIBUT.




Mopyns FOnra. [Ipenen ynpyrux
nedopMaruit

84

TemnoBoe paciIMpeHne KUIKOCTEN
U TBEPIBIX TeJl. AHTapMOHU3M
TETUIOBBIX KOJIEOAHUH YaCTHIL
BELICCTBA

85

[Ipeobpa3zoBanue sHepruu B
¢da30BBIX TIEpexoaax

86

ypaBHeHI/Ie TEMIOBOro OagaHca

87

Perenue 3agau

88

[ToBepxXHOCTHOE HaATSKEHUE.
Kanwnsphsle saBnenus. /lapnenne
IIOJ1 UICKPUBJICHHON ITOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca

89

O0001IeHrEe ¥ CUCTEMATH3 IS
3HaHUU 110 TeMe "ArperaTHble
cocTtosiHUS BemiecTBa. Ma3oBEIe
nepexopl"

90

KonrtponbHas pabora o Teme
"ArperaTtHble COCTOSIHUS BEILIECTBA.
®a30BbIe IEPEXObI"

91

DnexTpu3anys Tea u eé
IPOSIBICHUS. DJIEKTPUUECKUN
3apsj. [[Ba Buga aneKTpUUECKUX
3apsnoB. [IpoBonHuKY,
JTUDJIEKTPUKHU U TIOJTYIIPOBOJHUKHI




92

DIIeMEHTapHBIN 2JIEKTPUUECKAN
3apsj. 3aKOH COXpaHEHUs
UIEKTPUUYECKOT 0 3apsizia

93

BzaumopeiicTBre 3apsioB.
Toueunsle 3apsapl. 3akoH Kynona

94

Pemenue 3agau

95

OnekTpuyeckoe noje. Ero
JIEMCTBUE HA 3JIEKTPUUECKUE
3apsbl

96

Harpsx€HHOCTB 3JIEKTPUYECKOT0
noJist. [IpoOwsIit 3apsia. JInaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
noJist. OTHOPOJHOE 3IEKTPUUYECKOE
oJie

97

IToTeHmuanbHOCTD
3JIEKTPOCTATHYECKOTO MOJIA.
Pa3HoCTE mOTEHIIANOB 1
HamnpsoKeHUe

98

[ToTeHnmanbHas Heprus 3apsaa B
IEKTPOCTATUYECKOM II0JIE.
[ToTeHman 3aeKTpoCTaTUIECKOTO
oISt

99

CBs13b HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH OTEHIUAJIOB JUIS
3IIEKTPOCTATUYECKOTO IOJIS

100

[IpuHumn cynepno3sunuu




AJIEKTPUYECKUX MOJIEH

101

Pemenue 3agau

102

[Tone Toueunoro 3apsana. [lome
PaBHOMEPHO 3apsKEHHON Cepbl

103

[Tosre paBHOMEPHO 3apsSKEHHOTO 110
00BEmy mapa. [lone paBHOMEPHO
3apsHKEHHON OECKOHEUYHOMN
IIJIOCKOCTH

104

[IpoBOHUKY B
AJIEKTPOCTATUUECKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsIOB

105

JIMDIeKTpUKY ¥ IOJTyIPOBOJIHUKH B
3JIEKTPOCTATUYECKOM I10JIE

106

Kongencarop. D1nekTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCATOpa

107

[TapasienbHOE COeTUHEHUE
KOHJICHCAaTOPOB

108

IlocnenoBaTeabHOE COSAUHEHHE
KOHIACHCATOPOB

109

OHeprus 3apsKEHHOTO
KOHJIEHCaTopa

110

Perienue 3agau

111

JIBr>keHue 3apsKEHHOM YacTULBI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE




112

Perenue 3agau

113

0O000111eH1E U CUCTEMATA3AIIHUA
3HaHUH N0 TeMe "DIeKTpUYecKoe
mosze"

114

Konrtponsnas pabora o Teme
"Onexrpuueckoe noiue"

115

Cuia Toka. I1oCTOSHHEIN TOK.
VYcnoBusi cyliecTBOBaHUS
MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa

116

Nctounuku Toka. Hanpsoxenue u

DIC

117

3akoH Oma 1S y4acTKa LEeMnH.
DNEKTPUUYECKOE COMIPOTUBIICHHE

118

3aBHCHMOCTb CONMPOTHUBJICHUSA
OIHOPOJHOTO MPOBOAHUKA OT €TI0
JJIMHBI 1 TIOIIAAU IMMOIICPEYHOT O
CCUCHUA

119

VY nenpHO€E COIIPOTUBIICHUE
BeulecTsa. Pemenue 3anaq

120

HOCJ’ICI[OBaTeJ'IBHOC, mapajjiCJibHOC,
CMCIIaHHOC COCAUHCHHNE
IMPOBOAHUKOB

121

Pacuért pa3BeTBIEHHBIX
aneKTpuueckux ueneu. [Ipasuna
Kupxroda

122

Pemenue 3agau




Pabora 35ekTprueckoro Toka.

123 3akon J[xoyns —Jlenma

124 | Pemenue 3amau
MoIIHOCTD MEKTPUIECKOTO TOKA.

125 | TemnoBast MOIITHOCTB, BEIZEIIsIEMAast
Ha pe3ucTope

126 | Pemrenue 3amau

127 O/1C u BHyTpEeHHEE CONIPOTUBIICHHE
UCTOYHHKA TOKA

128 3akon Oma J1st IOJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOM 1eNn

129 | Pemenue 3a1au

130 | MomHOCTs HICTOYHHKA TOKA

131 | Kopotkoe 3ambIkaHu€

132 Konnencarop B 11enu NOCTOSIHHOTO
TOKa

133 | Pemenue 3a1au

134 Pemienue 3amau no teme
"TlocTOSIHHBIN 37EKTPUYECKUNA TOK"

135 Penrenue 3amau mo reme
"TlocTOSIHHBIN 37EKTPUYECKUNA TOK"

136 Penrenue 3amau mo reme
"ITocTOSIHHBIN MEKTPUYECKUI TOK"

137 | OO6oOmieHne u cucTeMaTu3anus

3”HaHui Mo teme "TlocTOsTHHBIHI




AJIEKTPUYECKUNA TOK"

138

KonTponbhas padota no teme
"TTocTOSIHHBIN ANEKTPUYECKUH TOK"

139

DneKkTpuyueckas IpoOBOJUMOCTb
pa3UYHbBIX BEIIECTB.
DJEeKTpUUECKUi TOK B MeTasiax.
CBepxnpoBoIUMOCTb

140

DNEKTpUUYECKUI TOK B pacTBOpPax U
pacIuiaBax 3JIeKTPOJIUTOB. 3aKOHbI
@apazes 1 3IEKTPOIU3a

141

DIIEKTPUYECKUIA TOK B rasax.
ITmazma

142

DNeKTpUYECKU TOK B BaKyyMe.
BakyymHabie TpruOOpsI

143

DIIEKTPUYECKHUM TOK B
MOy TIPOBOTHUKAX

144

[TonmynpoBoiHUKOBBIE TPUOOPEI

145

DU3NYECKUI TPAKTUKYM I10 TEME
"N3MepeHue CUibl TOKa U
HalNpsHKEHUs B LIEMH MTOCTOSHHOTO
TOKa MPH MOMOIIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" win "3HAKOMCTBO ¢
QpoBoi 1abopaTtopueit mno
¢usuke. [Ipumeps! U3MepeHUs
($U3UUECKUX BEITMYUH MPH MOMOIIU




KOMITBIOTEPHBIX JTATYUKOB"

146

DU3NUECKUI IPAKTUKYM I10 TEME
"H3y4yeHne HepaBHOMEPHOIO
JIBUKEHUSI C LIEJIbIO ONIPEIETICHUS
MI'HOBEHHOM ckopoctu"

147

Du3HUECKUl IPAKTUKYM 110 TEME
"N3MepeHne yCKOpEeHUs MpU
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HAKJIOHHOM MI0cKOCTH" UIIn
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHMU IIPU PaBHOYCKOPEHHOM
JBIDKEHUN"

148

DuU3HYECKUI IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus
CBOOOAHOrO NajeHus" Win
"N3yuenue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

149

Du3NUECKUi IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHUS Teja 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJTyJIIO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCUMOCTH
nepuoja oopalieHus: KOHH4eCKOro
MasTHHUKA OT €ro rnapameTpon"

150

Du3NUECKU IPAKTUKYM 110 TEME
"HM3MepeHne paBHOAECHCTBYIOLIEH




CHJIBI TIPH IBMKEHUH OpyCKa Mo
HAKJIOHHOW IJIOCKOCTH" WIIH
"[IpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBIDKEHUS OpycKa 10 HAKJIOHHOM
ITOCKOCTH Ha 3aJaHHOE
paccTosiHUE OT €ro Macchl”

151

Pu3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YOPYTOCTH, BOSHUKAIOIIUX B
MPY>KWHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu" wim "Uzyuenue
JBIDKCHUS CHCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 JErkuit 670K

152

®U3HYECKUI IPAKTUKYM I10 TEME
"Nzmepenne koddduimenTa
TPEHHUS 110 BEJIMYMHE YTIIOBOTO
ko3 purreHTa 3aBUCUMOCTH
Frp(N)" unmu "HUccnenoBanue
JBYDKEHUS OpycCKa 110 HaKJIOHHOM
IUIOCKOCTH € IEPEMEHHBIM
KOA(pUITMEHTOM TpeHus" Uiu
"U3ydyeHue NBHKEHUS Irpy3a Ha
BaJly C TpeHUeM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue yciaoBui




paBHOBECHS TBEPAOTO TEIA,
MMEIOIIETO OCh BpaIlleHUs" WK
"KoHcTpyHnpoBaHue KpOHIITEHHOB
U pacy€T Cui ynpyrocta" mwiu
"N3ydyeHue ycToH4uBOCTH
TBEPAOIO TeJIa, UMEIOLLETO
IO/ lb OTIOPHI"

154

Pu3HYECKUI IPAKTUKYM I10 TEME
"N3MepeHne uMIysbca Tena mno
TOPMO3HOMY IyTH" WK
"N3mepeHune CUiibl TATH, CKOPOCTH
MOJIEJH JEKTPOMOOWIIS U
MOITHOCTH CHJIbI TATH'" WIIH
"CpaBHEHHE U3MEHEHHS UMITYJIbCA
Tela ¢ UMITYJIbCOM CHJIbI" WK
"UccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIPYTOM
B3aumozeiicteun" unu "M3mepenue
KMHETHYECKOW SHEPTUH TeJla Mo
TOpPMO3HOMY IIyTH"

155

Ou3nyecKuii MpakTUKyM MO TeMe
"N3ydyeHue u30TepMUYECKOrO
nporiecca (PeKOMEHI0BaHO
UCIIOJIb30BaHUE LIUPPOBOIL
nabopatopun)" win "U3yuenue
M30XOPHOTO Tporecca’ uium
"U3ydenue nzobapHoro mpoiecca'




niu "[IpoBepka ypaBHeHUs
cocTostHUS"

156

Du3NUECKU IPAKTUKYM 110 TEME
"Usmepenue yaenpHOM
TEIIOEMKOCTH" HIIN
"UccnenoBanue mporecca
OCTBIBAaHHMS BeliecTBa WiIn
"UccnenoBanue aguadaTHOIO
npouecca" wiu "M3yuenue
B3aUMOCBSI3HM SHEPT U
MEXMOJICKYJIIPHOTO
B3aUMOJICCTBUS U TEMIIEPATYPBI
KHATICHUS JKUIKOCTEH"

157

DU3HUECKUI IPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
ucrnapeHus xKuakocteil" nwiu
"N3MepeHne ynebHOM TeTIOThI
riaBiaeHus apaa" win "U3yuenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"U3mepenne abcooTHOM
BJIQXKHOCTH BO3]lyXa U OLIEHKa
MaccChl MAPOB B TOMENIEHUN".
Wzmepenne koddduirenta
MOBEPXHOCTHOTO HATSKEHUS

158

®u3HYECKUI IPAKTUKYM 110 TEME
"HaGmronenue npeBpalieHus
SHEPTHH 3aPsHKCHHOTO




KOHJICHCATOpa B SHEPTHIO
W3ITy4YEeHHs CBETOAMOA" UITN
"N3ydyeHue npoTeKaHus TOKa B
LETH, COJIepkKaLEH KOHAeHCaTop"
unu "Pacnipenenenue pa3HoCTU
MOTEHIUAJIOB (HAMPSKEHUS ) IPU
MOCTIEI0BATEILHOM COCTUHEHUH
KOHJIEHCAaTOpOB"

159

®U3HUYECKUI IPAKTUKYM I10 TEME
"UccnenoBaHue CMENIaHHOTIO
COEIMHEHUSI PE3UCTOPOB" WU
"U3Mepenne ynenbHOro
CONPOTUBIIEHUS TPOBOIHUKOB" HITN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TOKa OT HANPSHKEHUS IS JIAMITBI
HaKaJIMBaHUS"

160

DU3NYECKUI TPAKTHKYM T10 TEME
"HaGnronenue aekTponusza’ win
"U3mepenue 3apsna
OJTHOBAJICHTHOT'O MOHA" YIIN
"UccneqoBaHue 3aBUCUMOCTH
COTIPOTUBIICHUS] TEPMOPE3UCTOPA OT
temneparypsl" nin "CHATHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU Auoaa"

161

Pesepsubiil ypok. O600meHue u
CUCTEeMAaTH3alMs 3HAaHU 110 TeMe
"KunemaTuka"




162

PesepHbIii ypok. O6001IeHNE
cucreMarui3anuia 3HAHWUH 110 TEME
" lmnamuka"

163

Pesepubiil ypok. O60011eHIE 1
cucreMarTui3anua 3HAHUH 110 TEME
"Craruka TBEpAoro Tena'

164

PesepBHelil ypok. O600ICHNE 1
CHCTeMaTH3allus 3HAHUH 110 TeMe
"3aKOHBI COXpaHEHUs B MeXaHUKe"

165

PesepBHelit ypok. O6001IeHNE U
CHCTEMaTH3allUs 3HAHWH 110 TEME
"OCHOBBI

MOJICKYJISIPHOKMHE THIECKOM
Teopun"

166

PesepBHelit ypok. O6o01eHne 1
CHCTEMAaTHU3allMs 3HAHMI 110 TEME
"Tepmonunamuka. TennoBbie
MalIuHb!"

167

PesepHbIii ypok. O60011eHNE H
CHCTEMAaTHU3allMs 3HAHMI 110 TEME
"ArperaTHbl€ COCTOSIHUS BEILECTBA.
®dazoBble epexoan”

168

PesepHbIii ypok. O60011eHHE H
CUCTEMAaTH3aIHS 3HAHUI 110 TeMe
"DnekTpruueckoe mose"

169

PesepHbIii ypok. O6001IeHNE
cucreMarTui3anuia 3HAHWUH 110 TEME




n

"TIoCTOSIHHBIN 2TEKTPUUECKUNA TOK

Pesepaublil ypok. O60011eHIE 1
170 | cucremaTu3auus 3HaHUU 110 TEME
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




11 KJTACC

Ne
n/
n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbhbie
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHmust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

B3anMoelicTBrEe ITOCTOSHHEIX
MarHuTOB ¥ MPOBOJIHUKOB C
TOKOM. MarauTHoe 1oJe.
I'unore3a Amnepa

BekTop MarHuTHOWM UHAYKIWH.

[IpuHun cynepno3unyuun
MAarduTHEIX onei. JInaun
MarHUTHOW WHIYKIIUH

MarauTHO€ noJie MPOBOIHUKA
¢ TokoM. OnbIT DpcTeaa

Cuna Amrepa, e€
HaIpaBJICHUE U MOLYJb

Pemenne 3agau

[Ipumenenue 3akoHa AMriepa.
DNeKTpOU3MEpUTENbHBIE
npuodopsI

Cuna Jlopenna, eé

HaIpPaBICHUE U MOAYJIb.
JIBrkeHne 3apsyKeHHON
YaCTHULIbI B OJHOPOJHOM




MAargouTHOM II0JI€

Pemenune 3anau

9 PaGora cunel Jlopeniia

10 Permrenue 3amau
MarsuTHOE TI0JI€ B BEIIIECTBE.

11 deppoMarHeTuky, napa- u
JHaMarHeTHKU
OCHOBHBIE CBOMCTBA

12 (heppoMarHeTHKOB.
[Ipumenenne
(dheppoMarHeTHKOB

13 Pemenne 3agay mmo Teme
"MaruuTtHoe 1moJje"

14 Pemenne 3agay mmo Teme
"MaruauTtHoe 1oJe"
SIBrieHME PIIEKTPOMArHUTHOM

15 uHaykuuu. Ilotok Bexkropa
MarHUuTHOW UHAYKIWU

16 O C urnykumn

17 3aKOH AJIEKTPOMArHUTHOM
nHaykuu Papanes

18 Buxpesoe anexrpuueckoe
nosne. Toxku yko

19 OJIC uHayKIMu B

ABWXKYIIUXCA IMTPOBOAHUKAX




20

Pemenue 3anau

21 [IpaBuio Jlenna
NunyktuBHOCTS. KaTyika

22 MHIYKTUBHOCTH B LIENU
IIOCTOSHHOT'O TOKa

” SABnenue camonnaykuuu. I1C
CaMOMHIYKITIH
DHeprusi MarHuTHOTO TIOJIs

24 KATYILIKH C TOKOM.
DJIEKTPOMAarHuTHOE ToJIe

25 Pemenune 3amau
O06o06mieHue U

26 cHCTeMaTH3allus 3HaHUH 110
TeMe "DnekTpoauHaMuka"

7 KonTponbnas pabota no teme
"OnexkrpoauHamuka"
KonebarenpHasg cucrema.

28 CBoOoIHBIE KOJIE0aHMS.
IMapmonnueckue konedaHus
Kunemaruueckoe u

29 IUHAMHUYECKOE OIMCaHNe
KOJIEOATEIbHBIX TBYKEHUN

30 DHEPreTHYecKoe ONMMCaHUE.

BriBoa qfuHaMHU4ecKOro
ONMUCaHMS TAPMOHUYECKHUX
KOJIeOaHUil n3 ux




OHEPTCTUUCCKOTO 1
KHHEMATHYCCKOT'O OITMCaHHUA

31

Awmmuutyza u ¢daza xoaeOaHmi

32

[Tepuron u yactoTta KoIeOaHHIA.
[Tepron manbix cBOOOIHBIX
KoJIeOaHMII MaTeMaTHYCCKOrO
MasiTHUKa. [lepuon
CBOOOIHBIX KOJIEOAHMIA
NPY>KUHHOTO MasTHUKA

33

3aryxaromiue KoieOaHusl.
BrinyxaeHHbIe KOJeOaHwUs.
Pesonanc

34

ABTOKOJIEOaHUA

35

Pemrenue 3anau

36

Ypok-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTPyMEHTax"

37

O06o0061ieHue U
cHCTEMATH3allMs 3HAHUI 10
TeMe "MexaHn4ecKnue
Kxonebauus"

38

DNeKTpOMarHuTHBIE
koJiebanus. KonebdarenpHbIl
KOHTYP

39

®opmyna Tomcona. CBs3b
aMIUTUTYIbI 3apsija




KOH/JIEHCATOpa C aMILIUTY 101
CHUJIBI TOKA B KOJIEOATEIHHOM
KOHTYpE

40

3aKOH COXpaHEHHUs SHEPTUU B
HJIeaIbHOM KO0JIE0aTeIbHOM
KOHTYypeE

41

3aryxatouue
ANEKTPOMArHUTHBIC
kosiebanus. BeiHyX/1eHHbIE
OJICKTPOMArHuTHBIC
KoJieOaHus

42

IIepemeHnHsb1l TOK. Pesucrop u
KOH/JIEHCATOp B LICTIU
IIEPEMEHHOT0 TOKA

43

KaTymKa HHAYKTUBHOCTU B
ICIIH IICPEMCHHOT'O TOKaA

44

3axon Oma s
AIEKTPUYECKON TIeTIH
MePEMEHHOTO TOKa

45

MoOUHOCTh NEPEMEHHOTO
TOKa. AMITUTYHOE U
JIEACTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKa U HaIPSHKEHUS

46

Pe3onanc B asekTprueckon
nernu

47

Pemenne 3anau




WneanbHplif TpancpopmaTop.
[IpousBoacTBoO, nepenaya u

48 MOTpeOICHUE IIEKTPUIECKOH
SHEPTUH
DKOJIOrM4eCKHe PUCKU IIPU
MIPOU3BOICTBE

49 anexrposHeprun. Kynbrypa
HCTIOTH30BaHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU

50 Pemenue 3anau

51 Pewrenue 3amau
O06006111eHIE U

5 CUCTEeMAaTH3allls 3HAHUHU 110
Teme "DJIEKTPOMarHUTHbIE
KoseOaHus"
MexaHn4eCcKrue BOJIHBI.

53 XapaKTepuCTUKHA
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMUECKUX BOJH

55 3BYyK. XapaKTEepUCTUKHU 3BYyKa
Wnudpa3Byk u ynpTpa3BykK.

56 [ITymoBoe 3arpsi3HEHHE
OKPY’KaloIllel cpeibl

57 Pemrenue 3anau

58 DNEeKTPOMArHUTHBIC BOJTHBI.




N3nyyenune
AJIEKTPOMArHUTHBIX BOJIH

59

9Hepr1/1;1 BHGKTpOMaFHI/ITHLIX
Boira. CBoMcTBa
BHGKTpOMaFHI/ITHBIX BOJIH

60

[Ikana 371€KTpOMarHUTHBIX
BOJH. [Ipumenenue
JJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[IpuHIMIIBI paguOCBsI3U U
TeneBuAeHus. Panunonokanus.
DNEeKTpOMarHuTHOE
3arpsI3HEHUE OKPYIKaOLIEN
cpeabl

62

KonTponbnas pabota mo teme
"Komxebanus 1 BOJIHEL"

63

CgerT. 3aKOH NMPSAMOJIMHENHOTO
pacrpoCcTpaHEeHus CBETa

64

Pemenue 3agad Ha
NIPUMEHEHHUE 3aKOHA
MPSAMOJIMHEITHOTO
pacrpocTpaHeHHUs CBETa

65

Otpaxenue cBera. [Inockoe
3epkaiio. Cepuueckoe
3epKaJIo

66

HpeJ'IOMJICHI/IC CBCTa.




AOCOIOTHBIN U
OTHOCHUTEBHBIN MTOKA3aTelb
npenomienus. [Tomnoe
BHYTpPEHHEE OTpPaXKEHUE.
[IpenenbHbli yroJ MOJIHOTO
BHYTPEHHETO OTPaKEHUS

67

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

68

Xon Jydel B Ipu3Me.
Hucnepcus cBera. CroxxHbIN
coctaB 6enoro ceera. [{Ber

69

JInn3zel. @OKYyCHOE PacCTOSHUE
U ONTUYECKAs CUJIA JIMH3BI

70

[TocTpoenune n3o0pakeHHi B
JIMH3aX U UX CUCTEMAX.
YBenuueHue JuH3bI

71

Pemenue 3agad Ha
MOCTPOCHUE U300paKEHUIH,
MOJIY9aeMbIX C TTIOMOIIBIO JIMH3

72

I';ma3 kak onTudeckas cUCTeMa

73

Pewenne 3anau. IIpeneinst
IIPUMECHUMOCTH
r€OMETPUYECKON ONTUKH

74

CKOpOCTB CB€TAa U METOJEI €€




M3MEpeHus

75 Hucnepcus ceera

76 Wnutepdepennys cBeta
KorepeHTHbIE UCTOYHUKH.

77 YcnoBus Habmo1eHUS
MaKCHUMyMOB U MUHUMYMOB

78 Pemrenue 3anau

79 [Tpumenenne uTEpHEpEHIIN

80 Hudpaxims cBera
JudpakiuonHas pemeTka.

81 VYcioBue HaOIIOAEHUS
TJIaBHBIX MAaKCUMYMOB

82 Pemrenue 3anau

23 [TonepedHOCTH CBETOBBIX
BoJH. [lonspusanus ceera

84 Pewienue 3amau

85 CBeTOBbIC ABJICHUS B IPUPO/IE
O60061eHue 1

86 cUcTeEMaTH3allMs 3HaHUH 110
teme "OnTuka"

%7 KonTponbhas pabota no teme
«OnTuka»

88 ['panuIpl IPUMEHUMOCTH

KJIACCHYECKOW MEXaHUKH.
3aKOHBI 3JIEKTPOJUHAMUKHU 1




IIPUHIUIT OTHOCHUTECIbHOCTH

89

[ToctynaTel cnennanibHOM
TEOPUHU OTHOCUTEIIBHOCTHU

90

[IpocTpaHCcTBEHHO-BPEMEHHOM
uHTepBall. [IpeobpazoBanus
Jlopenna. Ycnosue
MIPUYHUHHOCTH.
OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHU U
COKpAILlCHHE JIJIUHBI

91

OHeprus U UMITYJIbC
PEJIATUBUCTCKOMN YaCTHULIBI

92

CBsI3b MACChI C SHEPTUEH U
HMITYJIbCOM PEISITUBUCTCKON
YaCTHIIbI. DHEPTHUS TTOKOS

93

PaBHOBecHOE TEIIOBOE
U3JIy4eHUe

94

3akoH cMmenienns Buaa

95

T'unoresza M. Ilimanka o
kBaHTax. PoTOHBI

96

OHeprust ¥ UMITyJbC (OTOHA

97

dororpdext. OnbiTer A. T
CroseToBa. 3aKOHEI

dhoTorpdekra

98

VYpaBHeHue DUHIITEHHA 17151




dbotorddekra. "Kpacnas
rpannna” Gororddexra

99

JaBnenne cera. Onbithl [1. H.
JlebeneBa

100

BoaHOBEIE cBOIICTBA YaCTHI]

101

Bounsl ne bpounsa. [{nuna
BOJIHBI Jie bpoiins u pazmepsl
o0JacTu JoKanu3aluu
JBUKYIIEHCS 4aCTULIBI

102

KopnyckynsipHO-BOTHOBOM
TyaJu3M

103

Judpakius 37eKTpOHOB Ha
KpHUCTajlIax

104

Crnenuduka n3mMepeHuit B
Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN
['eitzenbepra

105

Pemenue rpaduyeckux 3amaq

106

Pemenue pacu€rHpix 3amay

107

KonTponbhas pabota no
temam: "OcroBel CTQO",
"KopnyckynsipHO-BOJTHOBOM
Jyanusm"

108

OMBITHI TIO UCCIIEIOBAHUIO
cTpoeHus aroMa. [imanerapHas
Mozenb aroma Pesepdopaa




109

[Toctynater bopa

Bunei criektpos. CriekTp

110 | ypoBHe# sHEpruu aTroma
BOZIOpOJA
11 CroHTaHHOE U BBIHYKJIEHHOE

HU3ITy4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas mozens sapa
I'eitzen6epra-MBanenko.
3apsi 1 MacCOBOE YUCTIO siapa.
M3oTtonkl. PagnoakTUBHOCTH

114

3aKOH paJMOaKTUBHOIO
pacrnaga. CBoiicTBa
MOHU3UPYIOUIETO U3ITyYEeHHUS.
Bnusaune PaAOAKTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
Jlo3zumerpus

115

OHeprus CBA3M HyKJIOHOB B
snpe. Snepubie cuibl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SaepHbie peaKkTophl.
[IpoGnems! ynpaBisemMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCIEKThI
pa3BUTHSA SACPHON SHEPTETUKHU

116

Meroasl peructpanuu u
HCCIEA0BAHMS DJIEMEHTAPHBIX




gacTtull. DyHaameHTaIbHbIC
B3auMozeucTBusA. baprnonsl,
ME30HBI M JICIITOHEL.
[IpencraBnenue o
CrangaptHoit Mmogenu. Kpapk-
TJIFOOHHAS MOJIETTh aJPOHOB

117

®du3uka 3a npeaeaaMmu
CrangaptHoit Mmoaenu. TémHas
MaTepus U TEMHAs SHEPTHSL.
EnunacTBO uznueckoi
KapTUHBI MUPA

118

DTansl pa3BUTHS ACTPOHOMUH.
3HayeHHe aCTPOHOMUHU

119

[IpuMeHUMOCTD 3aKOHOB
(bu3uky 17151 O0ObSICHEHUS
TIPUPOJIEI KOCMUYIECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKHUX
HCCIeN0BaHUN

120

COBpeMCHHLIC OIITHUYCCKHUEC
TCJICCKOIIBI, paqJUOTCIICCKOIIbI,
BHeaTMOC(bepHaSI ACTPOHOMUA

121

Bun 38é3nH0r0 HeOdA.
Co3Besnus, sspkue 3BE3/bl,
IUTAHETHI, UX BUIMMOE
JIBHKCHHUE

122

Conueunas cucrema. CoHILE.




ConHedHass aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3]T

123

3BE3bI, X OCHOBHEBIE
XapakTepUCTUKU. Jluarpamma
"CIIEKTpAJIBHBIN KIIACcC —
CBETUMOCTB"

124

3Be3abI TJIaBHOU
[IOCJIEI0OBATEIILHOCTH

125

BnyTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE TIPE/ICTABICHUS
0 MPOUCXOKACHUHN U
spomonuy ColHIA U 3BE31.
OTansbl JKU3HHU 3BE3]]

126

Mneunsiit IlyTe — Hama
lNanaktuka. TUIBI ranakTHK.
UYépHsble AbIPHI B sApax
raJIakKTUK

127

Bcenennas. Pacuimpenue
Bcenennoii. 3akon Xab60:ma.
Teopust bosbiioro B3peiBa.
PenukToBoe n3iyyeHue

128

MacmrabHast CTpyKTypa
Bcenennon. Meraranaktuka

129

Hepeménnsie nmpobnembl
aCTPOHOMHUU




130

@u3nYECKHil MPAKTUKYM IO
teme "HccnenoBanue
MarHUTHOTO IO HOCTOSHHBIX
MaraHuToB" WiH
"UcciaenoBanue CBOMCTB
(dheppoMarueTukoB" UM
"UccaenoBanue IeHCTBUA
MOCTOSSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

OU3NYECKUI TPAKTHUKYM T10
teme "M3mepenne cuib
Awmmnepa" win "U3ydyeHue
3aBUCUMOCTH CHJIBI AMITepa OT
CHUJIBI TOKA" WIIH
"OnpeneeHne MarHUTHOM
WHIYKIUW HA OCHOBE
u3MepeHus cuwibl Amnepa'

132

@u3HYECKH MPAKTUKYM I10
teMme "HccnemoBanue IBICHHS
3JIEKTPOMATrHUTHOMN
UHIYKIUU" I
"OnpeneneHne MHIYKIMA
BUXPEBOTO MarHUTHOTO MoJs"

133

DU3NYECKUI TPAKTHUKYM I10
teme "HccnenoBanue siBIeHUS
camounaykiuu" win "Coopka
MOJICJIA YJICKTPOMArHUTHOTO




reHeparopa"

134

@uU3HYECKH IPAKTUKYM I10
teme "M3mepenue nepuona
CBOOOAHBIX KOJeOaHuM
HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

135

PuU3HYECKU IPAKTUKYM 110
teme "[IpeobpazoBanue
SHEPTUM B MPYKUHHOM
MasiTHUKE"

136

DuU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
10CJIEI0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILIKy U pe3ucTop" uin
"NccnenoBanue padoOThI
HCTOYHUKOB CBETa B LIETIN
[IEPEMEHHOT0 TOKa"

137

Du3HYeCKUil IPAKTUKYM 110
teme "M3ydeHue napameTpos
3BYKOBOI BOJIHBI"

138

DOu3ndecKuil MPAKTUKYM IO
teMe "M3MepeHune nokaszarens
NpeJIOMJIEHUS CTeKIa" Win
"TTonmyuyenue n300paxeHus B
CHUCTEME U3 IJIOCKOTO 3epKajia




U JIUH3BI"

139

@uU3HYECKH IPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUSA OT BELECTBa (Ha
MpUMepe KUIKUX JTUH3)" WK
"Usmepenune GoKycHOTO
PacCTOSIHUSL PACCEUBAIOIINX
auH3"

140

Du3HYECKU IPAKTUKYM 110
teme "Habmonenue
mudpakiun, HHTepPepeHIINN
U noJjsipu3anuu ceera'

141

@uU3HYECKU IPAKTUKYM 110
teme "OnpeneneHue NMITyJIbca
¥ SHEPTHH PENSTHBUCTCKUX
gactull (1o ¢otorpadusim
TPEKOB 3apsHKEHHBIX YaCTHI] B
MarHUuTHOM T10J1e)"

142

Du3HYeCKUil IPAKTUKYM 110
teMe "M3MepeHune nocTostHHOM
IInanka Ha ocHOBE
uccienoaaus porodaddexra"
unu "UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HanpspKeHus"

143

Du3HYeCKUil IPAKTUKYM 110




teme "MccnenoBanue cnekTpa
pa3peKeHHOr0 aTOMapHOI0
BOZIOPOJIa U U3MEpPEHUE
noctostHHOM Punbepra"

144

PuU3HYECKU IPAKTUKYM 110
teme "MccnenoBanue
pPaMOaKTUBHOTO (OHA C
HCTOJIb30BaHUEM JO3UMETpa"
unu "V3ydenue moriomeHus
OeTa-gyacTul] aJITOMUHUEM"

145

@uU3HYECKHI IPAKTUKYM I10
teme "HaOmroaenus 3863 1HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUI
JUTS OTIPEICIICHUSI TIOJTOXKESHHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOTO
MOJYyIIApHs U IPKHE 3BE3bI"
i "HaOmroneHns B TEIECKOII
JlyHbI, mIIaHET, TYMaHHOCTEN U
3BE30HBIX CKOILJIEHUN"

146

O0001menue u
cucTeMaTu3anus 3HaHui. Poib
(bU3UKH U aCTPOHOMUU B
YKOHOMHYECKOH,




TEXHOJIOTHIECKOM,
COITMAJIBHOM M dTHYSCKOM
chepax nesaTeaTbHOCTH
YyeJioBeKa

147

O06o01menue u
cucreMaTusanus 3HaHu. Poib
U MECTO (PU3UKU U
ACTPOHOMUU B COBPEMEHHOMN
Hay4YHOW KapTHHE MHpa

148

Ob6o06uenne u
cucTteMaTu3alus 3HaHui. Poib
(bu3nveckoil Teopun B
(dhopMupoBaHUU
IpEJCTaBICHUN 0 PU3NIECKON
KapTHUHE MHUpa, MECTO
(u3NIecKoil KapTHHBI MHUpPA B
o01eM psiay COBpEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
IPECTaBICHUN O IPUPOE

149

O0001eHne 1
cUCTeEMAaTH3aUg 3HAHUU 1O
teme "Kunemaruka"

150

O00011eHNE U
cUCTeEMaTH3aUg 3HaHUU 1O
teme "Kunemaruka"

151

O06006111EHE U
CUCTEMATHU3ALMA 3HAHUHN 110




teme "/IlnHamuka"

152

O0600menue u
cucTeMaTHu3aIus 3HaHUH 110
teMe "CrtaTrka TBEPAOTO
Tema"

153

O6o0mmenue n
cUCTEeMaTHU3allis 3HAHUH 110
Teme "3aKOHBI COXPAHEHUS B
MeXaHHKe"

154

O0o01enue u
cucTeMaTU3alus 3HaHUH 1o
Tteme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4ecKou Teopun”

155

O06001eHue u
cHCTeMaTHu3alus 3HaHUuH 110
teme "TepMorHaMuKa.
TennoBrie MaIMHE"

156

O000111eHE U
CHCTEMAaTHU3aIls 3HAHUH I10
TeMe "ArperaTHble COCTOSTHUS
BenecTBa. ®a3oBrie
nepexonl"

157

O0600meHue n
cHUCTeMaTu3als 3HaHUM 110
Teme "DnekTpudueckoe nose"

158

O000meHne 1
cUCTeEMAaTH3aUA 3HAHUU 1O




teMe "llocTossHHBIN
ANEKTPUYECKUH TOK"

159

Ob6o06muenue u
CHUCTEeMaTU3alus 3HaHUU 110
teme "TOKHU B pa3Iu4HbIX
cpemax"

160

O06006111eHE U
cucTeMaTu3anus 3HaHU! 110
teme "MarautHoe moJe"

161

PesepBHbIit ypok. O6001IeHNE
U CUCTeMaTHU3alysl 3HAaHUH 110
Teme "DIeKTpOMarHuTHas
UHOyKUus"

162

PesepBHbIil ypok. O6001IeHIE
U CHCTEMAaTH3alus 3HAHUH 110
TeMe "MexaHndecKknue
koJieOanus"

163

PesepBHbIil ypok. O6001IcHIE
U CUCTeMaTH3allys 3HaHUHU 110
Teme "OJIEKTPOMarHUTHbIE
Kosie0aHus"

164

PesepBubIil ypok. O60011eHIE
Y CUCTEMAaTH3alMs 3HaHUH 10
TeMe "MexaHndecKne u
3JIEKTPOMATrHUTHBIE BOJTHBI"

165

PesepBubIil ypok. O6001eHIE
U cCUcreMarui3anus 3HAHHUH 110




teme "OnTuka"

166

PesepHbIit ypok. O600111eHIE
U cCUCTeMaTu3anus 3HAHUH 110
teme "OcuoBel CTO"

167

PesepBHbIit ypok. O600mICHNE
U cUCTeMaTu3alus 3HaHUH 1o
teme "KopnyckynsipHo-
BOJIHOBO# tyanu3m"

168

PesepBHbIit ypok. O6001IeHIE
Y CHUCTeMAaTH3alus 3HAaHUHN T10
teme "®dusznka aroma"

169

PesepBHbIil ypok. O6001IeHIE
M CUCTEMAaTH3alMs 3HaHUH 110
teme "®du3rka aTOMHOTO sApa
Y 3JIEeMEHTapHbIX YyacTull"

170

PesepBHbIil ypok. O6001IeHIE
Y CUCTEMAaTH3aINs 3HAHUH 110
TeMme "DIeMEHThI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 IIPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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