PABOYASI IPOTPAMMA
(ID 1273851)

yuyeOHoro npeamera «®@usuka. Yriry01éHHbIH YPOBEHb»
st ooydarommxest 10 — 11 kiraccos

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE CpeaHero obOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IMOJIOXKEHH M TpeOOBaHUN K pe3yjibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeiabHOU
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM ¢denepanbHO padoueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «®Du3mka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peaju3ylOLMX OCHOBHbBIE
o0pa3oBaTellbHbIE IPOTPAMMBI.

[IporpammMa 1o ¢Qusuke ompenenseT o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTaHABJIMBAET PEKOMEHyEMYIO IIOCIIEOBAaTEIIbHOCTh U3YyUEHHUS TEM U pa3JelioB y4eOHOTro
npeaMera ¢ y4€ToM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro
mpolecca, BO3pPAacTHBIX OcoOeHHOocTel oOywarommxcsi. [Iporpamma 1o ¢Qusuke npaér
MPEJICTAaBICHUE O LIESIX, COJACp)KAHUM, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaromuxcs CpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJaEéHHOM ypOBHE.

N3yuenne xypca QHU3MKK yrIyONEHHOTO YPOBHS IIO3BOJISIET pEANIM30BaTh 3a7ad
npodeccCHoHaNbHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUU JUIsl MPOSBICHUS CBOUX
UHTEJJICKTyallbHBIX Y TBOPUYECKHUX CHOCOOHOCTEH KaXIbIM OOYYarolIMMCs, KOTOpPbIE
HEOOXOJUMBl JUIsl TMPOJOJDKEHUS 00pa3oBaHUS B  OpraHU3alUsAX MPOPECCHOHATBHOIO
00pa30BaHUs MO PA3NIUYHBIM (PU3UKO-TEXHUUECKUM U MHXEHEPHBIM CHEI[UAIbHOCTSIM.

B mporpamme mo ¢usMke ONpenensioTcss IUIAaHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uKu Ha YypOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIE (Ha yriryOn€éHHOM ypoBHE). HayuHo-MeTom0m0rnueckoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpeIMETHbIM U IMPEAMETHBIM pe3yJibTaTaM O0ydYaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKe HAa YPOBHE CPEHETo 001Iero oopa3oBaHusl Ha yTriayOJIEHHOM
YPOBHE, SIBIISIETCSA CUCTEMHO-IESATEILHOCTHBIN MOAXO/.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rogaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera « PU3uKay mo rogaM o0y4yeHHUs.

[Iporpamma mo ¢u3nke HMeeT NPUMEPHBIH XapakTep W MOXKET ObITh HCII0JIb30BaHA
YUUTEISIMU (QU3UKU [Tl COCTABIIEHUSI CBOMX pabOUUX MPOTrpaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YUYHUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEaju3aluy pPa3IMUHBIX METOAWYECKUX TOAXOAO0B K
npenoaaBaHuio (U3MKKA Ha YrIyOJE€HHOM ypOBHE TPH YCJIOBHHM COXpPAaHEHHUs 00s3aTeIbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAU€CTBE yUeOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SBJIEHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM OMpeAeTniio XapakTep U OypHOe pa3BUTHE Pa3HOOOpPa3HBIX



TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH NPUMEHATh HAy4YHbIH METO T03HAHUS IIPU BBIITOJHEHUH UMM YUYE€OHBIX UCCIIEOBAHUM.

B ocHOBY Kkypca (u3MKH Ha YpOBHE CpelHero oouero oopazoBaHus HOJIOXKEH Ps UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEH KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBHUM C Heil marepuan Kypca (pu3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemymmum B Kypce siBisercss (JOpMUpPOBAHHME IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. E€ peanuzanus npeanonaracT UCIoJIb30BaHUE T'YMaHUTaApPHOTO
noTeHmana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGuE€HHOrO  ypoOBHS
IIPEIIoJIaracT 3HaKOMCTBO € IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJOTMYECKUX IPHUIIOKEHUN
M3YYEHHBIX TEOpHM U 3aK0oHOB. IIpu 3TOM paccmarpuBaroTcs Ha ypOBHE OOLIUX IPEICTaBICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKk)Ke 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
IKOJIOTNYECKOH OE30IMaCHOCTH.

OcBoeHnue coziepkKaHusl MPOrpaMMbl 1O (PU3UKE TOJKHO ObITh MOCTPOSHO HA MPUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOTO noxoAa. st pusnky peanuzanus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO AEMCTBYIOLIEro Qakropa
yueOHoro mpouecca. [l yriyOn€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl MpHU
U3y4YeHUM HOBOTO MaTepuasa, JiabopaTropHble paboTel M paboThl mpakTukyma. Ilpu sTOoMm
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO IMONYTOAuil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmocod — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yyeHus paszaena (temsl). [Ipu stom
noJ paboTamMu MPaKTHUKyMa MMOHUMAETCsI CAMOCTOSITENIbHOE HCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIaroBoil HHCTPYKIIHH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 HKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBieHa eAUHBIM NepeyHeM. BIOop TeMaTuKy ISl 3TUX BHJIOB YUYCHHUYECKHX
MPAKTUYECKUX PabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa30oBaTENbHOIO Ipoliecca UCXOAS U3
OCOOEHHOCTEH TMOYypPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. Ilpu sTOoM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7ad IMPUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 3aJaHHOM M HESBHO 3aJaHHOMU
¢u3nUecKoil MOJEeNbI0, MO3BOJISIONINE TPUMEHATh U3yUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTrO pas3zena Kypca, TaK U MHTEIPUPYs NPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenos. [



Ka4eCTBEHHBIX 3a/lad I[PHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBbsCHEHUe/NpeacKa3aHue
NpoTeKaHus (PU3NYECKUX SBICHUN W TPOLIECCOB B OKPYKAIOLICH KHU3HH, TpeOyromue BrIOOpa
(bu3nUecKoil MoIeNH Uil CUTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHH0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOiE€HHOrO ypOBHsS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBUSAX TPEIMETHOrO KaOuHeTa. B kabuwnere
(Gu3UKN T0JHKHO OBITH HEOOX0IMMOE JTad0pPaTOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JeMOHCTPallMOHHOE 000pyL0BaHMUE.

JlemoHCcTpanmoHHOEe 000pyZoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECIeYMBaeT IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
(Gu3uKe KIIOYEBBIX JEMOHCTpALUH JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SIBICHHH M IPOLECCOB,
SMIMPUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX IPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE ISl YUYECHHUECKUX TMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMILUICKTOB M OOECIIeYMBAETCS B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpyNOBaHMS JIOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

dbopMHpoBaHUE UHTEpECA U CTPEMJIEHUS! 00yUarOIIUXCsl K HAYYHOMY U3YYEHUIO MIPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W (HOpMHUpPOBAHHE
HCCJIEIOBATEILCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa M3y4eHHs OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU |
HAYYHBIX JOKa3aTeIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posid (U3UKU JJs1 Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
JESITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMYy OOY4YEHHMIO B 3TOM
HalpaBJICHUH.

JlocTikeHne 3TUX Lened oOecrneyrBaeTcsl pelleHHeM CIEAYIOMMX 337ad B Ipolecce
n3y4deHus Kypca GU3UKHA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

npUoOpeTeHne CUCTEMBbl 3HaHUM 00 O00mHUX (U3HMYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMEpoBaHUE YMEHUH PUMEHITh TEOPETUIECKNE 3HAHUS ISl O0BSICHEHUST (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U JUTSI IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJIENbIO,
3aja4, MOAPAa3yMEBAIOLIUX CAaMOCTOSATENIBHOE CO3/laHuE (U3MUECKOM MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]aui, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKMX OCHOB W TPHHIUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS HA OKPYKAIOILYIO Cpey;



OBJIaJICHUE METOJaMH CAaMOCTOSATEIbHOTO IUIAHUPOBAHUSA U TPOBEACHUS (PUIUUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpETalnd HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
IIOJIy4YE€HHOT'O pe3yJIbTara;

CO3/IaHME YCIIOBUW JUIsl pa3BUTHS YMEHUU MPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHOHAIBHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOn€HHBI ypOBEHb H3YyYEHUS
yueOHoro mnpeamera «®PusnMka» Ha YpPOBHE CpelHEro oOmero oOpa3oBaHUsS BbBIOMpaeTCs
00y4JarmuMuUCs, MIAHUPYIOUIMMH IPOJOJDKEHHE 00pa3oBaHUs IO CIEHUAIbHOCTAM (U3HUKO-
TEXHUYECKOTO TPOUIISL.

Ha usydenne pusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Heenmo), B 11 kiacce — 170 vacos (5
94acoB B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (pu3mKe nepeueHb JJAO0OpaTOPHBIX U MPAKTUIECKUX padoOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYATbHBIX 0COOCHHOCTENH 00yYatOIIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA PUPOBI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCcIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHue u sKCrepuMeHT B
buzuke.

Crioco0b1 n3mMepeHns (U3NYECKUX BEIHMYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3Mepenuil pusnueckux BeJnYUH (aOCOIIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUJKOCTh, H/I€aIbHBIN Ia3, TOUEUHbIH 3apsin). 'unoresa. dusnueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pone u mecto ¢u3uku B (QOpMHPOBAHHMU COBPEMEHHOH HayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi, npAKMUKyMm.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IMOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ LUppoBoil maboparopueil no ¢usnke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYecKoro 1BwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpelHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U MYTH MaTepuaibHOW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaT€pUAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe aBnxkeHue. J[BuKeHne MaTepruaibHON TOYKH 110 OKPY>KHOCTH. YTJIOBAs U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnyeckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: CIUIOMETP, JBUKECHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Hnmroctpanys npeAeabHOro nepexoaa U U3MEpeHe MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne yckopeHusi CBOOOIHOTO maieHus (P€KOMEHJ0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHune nBUKEHUA Teja M0 OKPY>KHOCTHU € MTOCTOSIHHOM 110 MOYJIK0 CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akon HptoToHa. MHepunaibHbie cUcTeMbl 0TCUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OMpeieieHUE, MPUMEpPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCTH. 3aBUCUMOCTh YCKOPEHHsS CBOOOJIHOTO TIAJ€HUSI OT BBICOTHI HaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, IBHXyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'mapocrarnueckoe gasinenne. Cuiia Apxumena.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIPOB WJIM IIAPOB Pa3HOM Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOIIMX B PE3YJITATE B3AUMOACHCTBUSA TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3mepeHue paBHOAEHCTBYOIIEH CUII TP JBMXKEHUH OpyCKa 110 HAKJIOHHOM IJIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanyue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE M PE3MHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuenune nBUKEHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeyCTONUKBOE, O€3pa3IMuHOE PaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TeJa, UMEIOLLETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIIA/Ib ONOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynbc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. L[eHTp Macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty ibC cHIIB 1 N3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmIylbca MaTrepualbHON ToukH. [IpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus martepuanbHOW TOYKU. Teopema 00 M3MEHEHHU KHHETHYECKON
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEPrusl ynpyro nedopMHpOBaHHOW NpyKuHBL. [loTeHIManbHas SHEprHUs Teaa B OJHOPOTHOM



rpaBUTaMOHHOM Tosie. [loTeHnuanbHas sHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHu4eckue yCTpOHCTBA U TEXHOJOTMYECKHE IPOLIECCHI: JBUKEHHE PAKET, BOJIOMET,
KONEp, NPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

W3mepeHrie MOLTHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpaleHuss KMHETUYECKOM M MOTEHLMAIBHOW JHEPruil IIpu JEHCTBUH Ha
TEJI0 CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu CBOOOIHOM MaJACHUU.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

H3mepeHue cumbl TATH, CKOPOCTH MOJIENN JIEKTPOMOOMIIS U MOIIIHOCTH CHJTBI TSTH.

CpaBHEHUE U3MEHEHMS UIMITYJIbCA T€JIa C UMITYJIbCOM CHIIBL.

HccenenoBanue COXpaHEeHUs UMITYJIbCA P YIPYTOM B3aUMOJEHCTBHH.

N3mepenre KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPpUU.

OCHOBHBIE TOJIOKEHHUSI MoJIeKyJIsapHO-KuHeTHnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxkeHue. XapakTep IBM)KEHHS M B3aUMOJEHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XaOTUYECKU U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcoiioTHas Temreparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MeEXIy /JaBIEHUEM U CpEAHEW KHHETUYECKOW DSHEpPruel IOCTyNaTeabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HA€aJbHOr0 Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKON IHEPTUEN TOCTYNATEIBbHOIO TEIVIOBOI0O ABUKEHUS €€ YaCTHII.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddy3us xKumKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue npoiiecca yCTaHOBICHHS TEIIOBOTO PABHOBECHS IPU TEIIIOOOMEHE MEKIY
ropsiuei U X0JO0JHOW BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmomunamuueckass  (T[])  cuctema.  3amaHue  BHEMIHUX  YCJIOBUH s
TEPMOJMHAMUYECKOM CUCTeMBbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

Hynesoe Havano TepmoanHamMuky. CaMONpOU3BOJIbHAS PeaKcalus TEPMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KuanelipoHa U BbIpaXeHHE [UIsl BHYTPEHHEW SHEPruu. Y CJIOBHs NPUMEHUMOCTU
OTOW MOJENN: HM3Kasg KOHILIEHTpalWsl 4YacTUL, BBICOKHE TEeMIEpaTypbl. Belpaxenue as
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMoJIMHaMMKe. Bbruncienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco0 H3MEHEHUsS BHYTPEHHEH OHHEPruM TepMOJUHAMHYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSpPHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TemioTa CropaHus ToluMBa. Pacuér kommyecTsa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK Mepbl NU3MEHEHUs BHYTPEHHEN YHEPTUH TEPMOANHAMUUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMMKHM [UIsl PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO INEPENATH
TEIUIOTY OT Ooliee XONMOMHOTO Tena K Oosiee Harperomy 0e3 kommnencanuu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTUIM3aUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsI BRIPAOOTKH «TEIIJIOBOM U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BospgyuHoe oruuso.

CpaBHEHHE YIEJIbHBIX TEINIOEMKOCTEHN BEIIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO MpoIiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHu4eckue YCTPOICTBA U TEXHOJOTMYECKHUE TMPOLECChl: KUIAKUE KPUCTAJUIbI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob!I U3MepeHMsl BIa)KHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEeIUIOTHI IIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IIOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3UHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [lBa BHIa 3JEKTPUYECKHUX
3apsanoB. IIpOBONHUKM, IMANEKTPUKM U IOJIYIPOBOJHUKH. JJIEMEHTApHBIA JJIEKTPUUECKUN
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTs  amektpuueckoro mois. IIpoOubiif 3apsa. JluHum HanpsokEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBs3b HANpPsDKEHHOCTH IMOJ M Pa3sHOCTH IMOTEHIMANIOB U
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wvémy mapa. [lonme paBHOMEpHO 3apsDKEHHON OECKOHEUHOM IIIOCKOCTH.
KaptrHbl mMHMI HANPSYKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEeKTpUKN B JIEKTPOCTaTUYECKOM IToJIe. J(ManeKkTpuuecKas NIpOHUIIaEMOCTh BELECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTOopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

JBr>keHure 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJEKTPOCKOIN, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3EMJICHHE JIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yueHue npoTekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHMSI TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONpPOTHUBIIEHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHME HMCTOYHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2NIeKTpHUecKoi renmu. MoIHOCTh UCTOYHMKA ToKa. KOpoTKoe 3aMbIKaHHe.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHnyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HampsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS MPU TMOCTOSITHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOIO JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coenrHEHUsT UCTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKa
B IICIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIeKTpUYEeCcKasi MPOBOAMMOCTb pPaA3JIMYHBIX BEUIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OnexTpudeckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble THIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnasma.

TexHuuyeckue yCTpOHCTBa U NPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBot pa3psa 1 NPpOBOAUMOCTb BO3IyXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BEIUUMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEPEHUMW, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Nzydenue kypca ¢pusuku yriryoaéHHoro ypoBHsa B 10 kjacce OCylIeCTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHHWH. JIuHeliHas QyHKusa, mapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’KAlollell  cpedpl,  yTUIW3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4YyeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAs
JUCccoLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMH (KPOHIITEHH, pemeéTJyarpie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXAHUKHU B TEXHUKE (TMPOCKOI, BOAOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOIYIIPOBOAHUKOBBIE IPUOOPHIL, FaJIbBaHUKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumogelicTBue MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe MOJE.
BekTop marHuTHON MHIYyKIMK. [[pruHIMN Cyniepno3nnuy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WHIYKITAU.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO NPOBOJHHMKA, KAaTyIIKHM M KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBiI€HHE W MOJYJb. JI[BUKEHHE 3apsHKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHYeCKHE yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: IPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMHM MarHUTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIUM. [loTok BekTopa MarHutHOM MHAyKuuu. SC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ajieKTpuyecKkoe IOJIe.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karylika WHAYKTHBHOCTHM B 1I€NHM IOCTOSIHHOTO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIyKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npaKkmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka MozEeIH MEKTPOMAarHUTHOIO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonunueckue  kosebanus.  KuHemarmueckoe M JAMHAMHYECKOE  OIMCAHUE.
OHepreTuyeckoe ONMCaHUE (3aKOH  COXpPAHEHUS  MEeXaHW4ecKoil  sHepruu). BbiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammmatyna u ¢$aza kosnebanuii. CBsS3b aMIUIMTYbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMILTUTYJaMU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PY>KUHHOTO MAasTHUKA.

[Tonsatne o 3aryxaromux KoJjeOaHusAX. BblHykaeHHble KoseOanus. Pe3onaHc.
Pe3zonancHas kpuBasi. BinsiHue 3aTyxaHus Ha BUJ pe30HAHCHOM KpUBOM. ABTOKOJIEOaHNUS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABUKEHHMSL.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosneGaHMi rpy3a Ha MacCHBHOM INpYyKHMHE C LEibi (OPMHPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha MPY>KHUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4eHne NBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOUIMX KOJIeOaHUH.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
kosnebaTenbHOM KoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxamoliyde 3JeKTPOMarHuTHble KosieOaHusl. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS TIPU PA3IMYHOM (opMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIENIY CUHYCOMJIAIbHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u norpeOiIeHne >IEKTPUYECKON
JHEPIUU.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHNsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCJeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeuynsle M IpoAOJbHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHUs U AJuHA BOJHBL. CBOICTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AU(paKIHsL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMMEHEHHE 2IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxeHus U NpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHny 1 1uppakiny MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosiMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenune cBera. 3akOHBI TMPEJIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon nyueit B npusme. ucnepcust ceera. CioxHbIi coctaB Oenoro ceera. LBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOM cepuuecKoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOUIEANIETo JIUH3Y MO0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuuecknx HHTEP(EPEHITHNOHHBIX CXEM.

Hudpakmus cBera. [udpaxiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHUMYMOB TIPHU MaJIeHUA MOHOXPOMATHIECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEMIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBanue npenoMiIeHs CBETA.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm ceera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUCHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenune GpoKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXkeHHs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

N3yuenue nonaspusaluu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU AUIJIECKTPHUKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3ITydeHHs CBETOAMOAA TPH MOMOIIHU AU(DPAKIIHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHUTEJIBHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOW MexaHuku. IlocTynarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/JIeHHe BPEMEHH M COKpaIeHHE
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUUecKnue yCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHUII.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenre UMIyJabca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIoBOoe W3NIydeHHE (M3IIydeHHE aOCONIOTHO YEPHOTO Teia). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DHUHIITEHHA
s hotorpdexra. «KpacHas rpanuiay horodddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOINAOLIYI0 H
abCcoOTHO OoTpaskarollyto nosepxHocth). OnbiTh I1. H. JleGenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYyIIeWcs 4acTtulbl.  KopnmyCKyJasipHO-BOJTHOBOM — Ayau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBeTOAMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToma. [imaneraprast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monmens simpa ['eitzenbepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
W3JIy9YCHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl PAa3BUTHUS  AJIEPHOU
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKHUE NPOLECChl: TO3UMETp, kamepa BuiibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3ydenne morionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (H3UKKM JJIsi OOBSCHEHUS MPHPOJBI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kilacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE31 TUVIABHOM  MOCJEeNOBaTeNbHOCTH. BHyTpenHee crtpoeHue 3BE37. CoBpeMEHHBIC
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOIOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neuxenue Connua B ["anaktuke. Tumnsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYXKEHHBIM  TJa30M € HCIOJIB30BAHHEM
KOMIBIOTEPHBIX TPWJIOKEHUNW I ONpeAeNieHUus] TOJOXKEHUS HEOeCHBIX OOBEeKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CEeBEPHOTO MOMyIIApHs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

Crioco0b1 u3MepeHust GU3MUECKUX BEJIMYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB M  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELITHOCTEMN.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHHUH, WCCIENOBAaHUM 3aBUCHUMOCTEH  (QHU3NUYECKUX
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTHYECKHUX
pasnenax «Y4eHUIECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnOBTOpeHUeE.

O06o0OmieHne W CUCTeMaTH3alus  COJCpXKaHUS  pa3deNioB  Kypca «MexaHUKay,
«MonexynspHas (u3MKa U TEPMOIUHAMUKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,



«OCHOBBI  clielUaNbHON TEOpPUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH, COLMATBHOU U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

W3ydenne kypca ¢usuku yriryoa€HHoro ypoBHs B 11 kimacce ocymiecTBIsieTcsl ¢ Y4ETOM
COJICP)KATENIBHBIX MEKIIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, Hay4dHbIA (pakT, rumore3a, Qu3MUecKkas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYroIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

buonozua: snektpudeckue SBICHHS B JKUBOM NpUpoJe, KoyieOaTelbHbIE ABM)XKCHUS B
JKUBOW  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHHE OKPY’KAIOIIEeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAINTMYecKas CTPYKTypa TBEPABIX Te,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHAIN3.

T'eocpagpusa: marHUTHBIE TIOJIFOCA 3E€MJTH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMU
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE TTOCTOSHHBIX MarHUTOB, AJNEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIMOHHAS TIedb, JIMHHUH 3JIEKTpoIiepenad,
ANIEKTPOJIBUTATENh, pajap, paauonpuéMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE, MPOEKIIMOHHBINM ammapar, BOJIOKOHHAs OINTHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTAM POCCHICKOro oOIlecTBa,
pacCIIMpPEHNE KU3HEHHOI'O OIBITa U OIBITA AEATEIBHOCTH B IPOLECCE PEAIM3alUd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIIbHOM EATEIbHOCTH, B TOM YUCJIE B YACTH:

IrPa’kIaHCKOr0 BOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLIMU OOYyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3altu;

e YMEHHME B3aUMOJCHCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NMATPHOTHYECKOI0 BOCIIUTAHUSA

e c(opMHPOBAHHOCTH POCCUNCKOM rpaskJaHCKOW WICHTUYHOCTH, ATPUOTU3MA;

® [ICHHOCTHOE OTHOIIECHHE K I'OCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSM POCCUHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

® CrnocoOHOCTh OLIEHHWBAaTh CHUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPHUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JIESITEIbBHOCTH YYEHOTO;

e 0CO3HaHME JUYHOI'O BKJIa/a B IOCTPOECHUE YCTOWYMBOIO OyayILero.

3CTETHYECKOr0 BOCIIUTAHMSA:

® OCTETHYECKOE OTHOILIEHWE K MHPY, BKIKOYass DOCTETUKY HAy4YHOIO TBOPYECTBA,

HpUCYLIEro (pu3nuecKoi HayKe.
TPYAOBOI0 BOCIIUTAHUA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha IPOTSKEHUH BCEH )KU3HU.

IKO0JIOTMYECKOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KyJIbTYpbl, OCO3HAHHME TJIOOAIBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

¢ IUIAHMPOBAHME U OCYILECTBIECHUE JNCHUCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HaHUSA
L[eJIe YCTOMYMBOIO Pa3BUTHS YEII0BEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAIpaBJICHHOCTH Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYID M HCCIENOBATENbCKYIO  JIESTEIbHOCTh
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3pabaTeiBaTh IUTAH pEUICHHs MOpoOJieMbl ¢ Y4€TOM aHaiM3a HWMEIOLIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEaIbHOr0, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4EOHO-UCCIICOBATEIILCKON W IPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJAMU JIEATEIHHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalHUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3y ©€ pelIeHWs, HaxOIUTh apryMEHTBl JUISl JOKa3aTelbCTBA CBOHUX
YTBEPKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33/]a4 B 00pa30BaTENbHON NIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,
YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BJAQJICTh HABBIKAMHU TONy4YeHHs HHpoOpMamuu (DU3HYECKOTO COJCPYKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBIATh IIOWCK, aHAJuU3,
CUCTEMATH3AllMI0 M HWHTEPIpETaluio HHOOPMALMKM pa3IMYHbIX BHIOB H (GOpM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPTaHU3AIMOHHBIX 33/1ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTHYSCKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (M3MUYECKOTO COJCpKAaHUS B pa3inYHbIX (opmarax ¢ y4eToMm
Ha3HAYCHUS WHPOPMALMU U I1EICBOW ayJAUTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMYy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOIEHHE HA YpOKax (pU3UKHU U BO BHEYPOUHOH /1€ TEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIMH U CMAT4aTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;
BbIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JIEHCTBUIN C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCaJIbHbIE y4eOHbIe 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U ()OPMYITUPOBATh COOCTBEHHBIE 3a1aUH;
CaMOCTOSITEIIbHO COCTABJISITh TUIAaH PEMICHHs] pAaCYETHBIX M KAYECTBEHHBIX 3aJ/1ay, TJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YUETOM HMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pEIICHHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOMIEr0 CHOCOOHOCTh IOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHHE, CIOCOOHOCTH  AQNANTHPOBATHC K
MOLIMOHABHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHUIO LENU U YCIEeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh TOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATBI

K xonny obyuenus B 10 knacce npenIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEecKOH,
COLMAIIBHOM M ATUYECKOH cepax AEeaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE onucaTeIbHOMH,
CUCTEMAaTU3UPYIOLIeH, OOBSCHUTENBHON U MPOrHOCTHYECKON (QYHKIUN (puandeckont
TEOPUH — MEXaHHWKH, MOJEKYJSIPHOH (PH3MKH M TEPMOIWHAMHKH, POJIb (pr3muecKon
TeopHuH B (HOPMUPOBAHHUHN TIPEACTABICHNN O GU3NIECKON KapTHHE MHPA;

pa3nuyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sABNIEHMIT): MHEpLMANIbHAS CHCTeMa OTCUETa, aOCONIIOTHO TBEPOE TEIO0, MaTepHalIbHAsS
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajaeHue, aOCOJIOTHO Yympyras
nedopmarus, abCOTIOTHO YNpyroe U abCOIIOTHO HEYNPYTroe CTOJKHOBEHHS, MOJEITH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, WACATbHBIA ra3, TOUYEUHBIH
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTATbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHHYECKHE IPOLECChl U SBJICHMS, HCIOJb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCHUTENIBHOCTH ['anuiies, 3aKOH BCEMHPHOTO TSATOTEHHUS, 3aKOHbl COXpaHEHUs
UMIyJIbCAa M MEXaHWYECKOM SHEpruu, CBs3b pabOThl CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCJIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KCHME  3aKOHOB,  YKa3bplBaTb  YCIIOBHUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MPeoOpazoBaHmii | anuies, BTOPOTO U TPETHETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MOJIEKYJSIpHOH (U3MKM U TEPMOAMHAMUKHU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHLEHTpaUMe:d €ero MOJIEKYJ, CBfA3b TEMIIEPATypbl BEIIECTBA CO CpeaHEH
KMHETUYECKON »JHEpruer TEeIJIOBOTO [JBHXKEHHUS €ro 4YacTHll, CBSA3b JIABJICHHS
UJeaNbHOrO Ta3a C KOHLUEHTpauued MOJIEKYJ U €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHECHHS
SHEPruy B TEIJIOBBIX TMpolleccax), HpPU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NPUMEHUMOCTH ypaBHEHHs MeHeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KysioHa, NOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYNEPIIO3UIUN DJIEKTPUUECKUX TIOJIEH, MPU ITOM yKa3bIBas yCIOBUS NMPUMEHUMOCTH
3akoHa KyiioHa, a Takke NpakKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa Lenu U JJi1 3aMKHYTOH 3JIEKTpUUECKOM 1enH, 3akoH Jxoynsa—JIenua, npasumia
Kupxroda, 3akonsr dapajes s 371€KTposin3a);

OTHUCHIBaTh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Ys BETUYHHBI: TIEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1ABIICHHE,
MOTEHIIMATbHAs SHEPrusi, KWHETHYeCKas HSHEpPrusi, MeXaHudeckas dHeprus, padora
CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOpPEHHUE, CHJIa TSKECTH, CHIJIa YHPYrocTH, CHUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmeparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS SHEPTUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEANbHOTO ra3a, OTHOCUTENIbHAs BIIXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO ITOJISI, HANMPSKEHHOCTh ITOJISI TOYEHHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MOTEHIMAJ 3JIEKTPOCTATUYECKOTO ITOJISI, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHJIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOT0 0JIs1 KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
U KpUCTAJUIM3alUs, HAIPAaBJICHHOCTb  TEIUIONEpENaud,  JJIEKTpHU3alMs  Tell,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, IpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (DU3NYECKUX BEIUYHH B BUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMs, OLCHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U A€IaTh BBIBOJ O CTATYCE NPEIJIOKEHHON THIIOTE3BI;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEepPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py10BaHMUS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedawlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl (U3MUECKUX TEOpUH TpPU  HUCHOJIB30BAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 331a4M, TpeOyrolue NpUMEHEeHNs 3HaHUI U3 pa3HbIX Pa3/ieioB
Kypca (M3MKH, a TaKKe HHTErpalMd 3HAaHUW U3 JPYrUX NPEeIMETOB €CTECTBEHHO-
HAy4YyHOI0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY pacCyKIEHHIl C Omopol Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JIIs1 O0BICHEHUS! OCHOBHBIX MPUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAHNY, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTH)KEHUN HAyKu H
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOCOObI paboThI ¢ HHpOpMAIEel GU3NYECKOTO COAEPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM



UCMOJb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMH  JUId  IOMCKa,
nepepadOTKM M TPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIONMYJISIpHONW HH(pOpMaruy,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 UH()OPMaLUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWM, TaKk M Ha OCHOBE aHaJIN3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOLECCE BBHIMOJIHEHUS IPOSKTHBIX W Y4eOHO-
UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B IpynIe C HCIOJIHEHHEM pPa3IMYHbIX COLMAIBHBIX POJIEH, IJIaHHMPOBAThH
paboTy TIpyMnibl, PpaUOHAIBHO PpACHpPEAEssATh JAEATENBHOCTh B HECTAHAAPTHBIX
CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)XJOT0 U3 YYACTHUKOB IPYIIIbI B pEIIEHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSBIATE MOTHUBALMIO K Oyaymeid mnpodecCHOHANbHOM — IeATENbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKOU cdepax AEITeIBbHOCTH YeJOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEIO0BEKA U
JAIbHEHIIEM  HAYYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YECHME  OIHMCATEIbHOM,
cUCTeMaTH3UpyIoIlel, OOBSICHUTENbHOM M MPOrHOCTUYEeCKOW (GYyHKUUH (usnueckon
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKONM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasnnyath yCIOBHUA MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KoJIeOaHMs, MATEMaTUYEeCKHI MasTHHUK, HA€aJbHBIA IPY>KUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, WJICAJIbHBIN KOojeOaTeNbHbIN KOHTYp, TOHKas JINH3A,
MOJIeJIEN aToMa, aTOMHOTI'O SIJpa U KBAHTOBOW MOJEIH CBETA;

pasnnyath YCIOBUS (TpaHMIbI, OONAacCTH) NPUMEHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHMS, UCIOIB3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
JlopeHua, 3aKkOH »AIEKTPOMAarHUTHOM WHAYKUMM, mpaBuwio Jlenma, cBszp IJ(C
CaMOMHAYKIUU B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO M3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DWHIITEHHA);
AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHITelHa a1 poTorddexTa, mepBblii U BTOPOH
nocTyjiaTel bopa, mpuHIMIT COOTHOIIECHHs HeompeaenéHHocTen [ elizendepra, 3aKOHbBI
COXPAHEHHU 3apsAI0BOTO M MacCOBOTO YMCEN U YHEPTUU B ANEPHBIX PEAKLHUAX, 3aKOH
paZoaKTUBHOIO pacnaja);



OMKCHIBATh (PU3UUECKHE MPOILECCH U SIBICHUS, UCIIOJIb3YS BEJIMYUHBL: HAMPSKEHHOCTh
JNEKTPUYECKOTO  MMOJIA,  TMOTEHIMAl  3JEKTPOCTATHYECKOro  MOjsl,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHIYKIWS MarHUTHOTO TOJis, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJICKTPOABMXKYINAS CHJIA CAMOMHIYKIIUH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHUS (DU3MUECKUX SBJICHHUN: DJICKTPOMArHUTHAs
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii apdekr (dhororddekr), anbda-
u Oera-pacmaapl  siaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHaiu3a U paboThI Jla3epa;

ONpEeNIENATh HaIpaBJICHUE WHAYKIIMM MAarHUTHOTO TOJIs MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKUE TMOHATUS, TEOPUU U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOMCXOMANINX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW CpeJle; MBIMKCHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIWYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThI
MOJyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4IETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUM, JejaTh BBIBOJBI IO  pe3yJbTaTraM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, TPU ITOM BHIOMpATh
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJIH3UPOBAThH
MOJIyYEHHBIE PE3YJIbTAThI U JIENaTh BBIBOJI O CTATyCE MPEIIOKEHHOU TUTIOTE3HbI;
OTMHUCHIBATh METO/IbI TIOJYYECHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

cobmo1aTh mpaBmiia 0€30MacHOTO TPy/Aa MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB U JIabOpaTOPHOTO
000py10BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIETIbIO: HAa OCHOBAaHMM aHAM3a YCIOBHUS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJIaThl (U3UYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKUX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcuy€Thl Ha OCHOBAaHMHM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJbTaTbl M KOPPEKTUPOBATh METOJbl pEHIeHUs C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIC 3a7auu, TpeOyIole IpUMEHEHUs 3HAaHUIH U3 Pa3HbIX Pa3/IeyioB
Kypca (DU3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



Hay4YHOT'O IMKJA: BBICTPAMBATh JIOTMUYECKYIO LIEMOYKY DPACCYKACHUH C ONOpO Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
IPUBOAUTH NPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIEro MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
JeSITEIbHOCTH 4YeNIOBEKa, CBSA3aHHOW C (U3MUECKUMM IPOLECCaMHu, C IO3ULHH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

HOPUMEHSATH pa3iInyHble CIIOCO0BI PaboThl ¢ HH(popMalMen (U3NIECKOr0 COEepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMM Ul  IIOUCKa,
nepepabOTKM H TPEeAbsABICHHUA Y4YeOHOW H HAyYHO-TIONMYJISIpHOW HH(pOpMaIuy,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalui WHGOPMALWU, MOJYYEHHOH W3 Pa3IUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 HH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPraHM3alLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIILHOTO
IpUOOPETEHUS] HOBBIX 3HAHWUW B IPOLECCE BBINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

paboTaTh B TpyMIe C WUCHOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJeH, IIIaHMpPOBATh
paboTy Tpynmbl, palUOHAIBHO pACHpPENEsaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLICHMBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHMOHATBbHOM — JeATENbHOCTH IO
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
11 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 Bubmiorexa LIOK
' Y A Prpos https://m.edsoo.ru/7f41bf72
Htoro no pazneny 6
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitka 10 . https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 1
Auaniia 0 https://m.edso0.ru/7f41bf72
2.3 Craruka TBEpAOIO TENa 5 1 Bubmiorexa LIOK
' e https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXpPAaHEHUS] B MEXaHHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUHU 15 https://m.edsoo.ru/7f41bf72
3.2 TepmonnHamuka. TerIoBbIe MalTHHBI 20 https://m.edsoo.ru/7f41bf72
A LD
33 rperaTHble cocTOsiHUS BelecTBa. dazoBbie 14 1 https://m.eds0o.ru/7fA1bf72
Mepexoabl
Hroro no pazneny 49
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Paznen 4. JIEKTPOJANHAMUKA

4.1 DJIEKTPUIECKOE TOJIE 24 https://m.edsoo.ru/7f41bf72
4.2 [ToCcTOSIHHBIN PTEKTPUUECKUN TOK 24 https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3snmu4HBIX cpeax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny o4
Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 Ou3ndecKuil NpakTUKyM 16 16
Htoro no pazneny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHnoBaHue pa3feioB H TeEM nudpoBwIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJJUHAMUKA
1.1 MaruunTtHoe nose 14
1.2 DJIEeKTpOMarHuTHas MHIYKIUS 13 1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoeOaHus 10
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15
23 MexaHuueckre U JIeKTPOMarHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro mo pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazneny 12
Pazzen 6. PUSHUYECKHAN MPAKTUKYM
6.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

N KosunvecTBO 4acoB 1 JIeKTPOHHBbIE U(PPOBHIE
0 ara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/ibHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl

®uszuka — pyHIaMeHTalbHas HayKa O
pupoJie

HayuHblif MeTo/1 TO3HAHUS ¥ METO/IbI
UCCIEeOBaHUS (PU3NYECKUX SIBICHUN

1 https://m.edsoo.ru/ff0c32e2

1 https://m.edsoo.ru/ff0c32e2

DKCIEPUMEHT U TEOPHS B IPOIIECCe
3 nmo3HaHus mpupoel. Habmonenue u 1
JKCIIEPUMEHT B (pu3mKe

Crioco0b1 n3MepeHus PU3NIECKUX
BEJINYNH

AOGCoIt0THAs M OTHOCHUTENbHAS
5 MOTPELIHOCTH U3MEPEHUH (PU3NUeCcKuX 1
BEJIMYMH

MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKON JESITEIBHOCTH JTHOAEH

Mexanunueckoe aBmwxkenue. Crucrema
orcueta. OTHOCUTEIBLHOCTD

7 1 https://m.edsoo.ru/ff0c3508
MEXaHHUYECKOTO ABIKeHus. [Ipsmas u

o6paTHa51 3aJa4ul MCXaHHUKH

Pannyc-BekTop MarepuaibHON TOYKH,

€ro MpOCKIKUN Ha OCU KOOpAWHAT.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

Tpaexropus. [lepemenienue.
CxopocTtb. X mpoeKuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

https://m.edsoo.ru/ff0c3620

10

11

12

CrnoxeHue nepemMenieHuii u
ckopoctel. Pemenue 3agau

HepaBHoMmepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpsiMonHENHOE IBM>KEHHE C
MMOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

HpHMOHHHGﬁHOFO JABWKCHUSA C
MMOCTOAHHBIM YCKOPCHUCM

13

CBoOoaHoe majieHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

https://m.edsoo.ru/ff0c39cc

14

JIBrokeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

15

KpuBonuueliHOE 1BUXKEHHE.

JIBrKEHNE 10 OKPYKHOCTH. YTJIOBas U

JIMHEWHas cKopocTs. [lepuon u
yacToTa. L{eHTpocTpemurtensHoe n
IIOJIHOE YCKOPEHHE

https://m.edsoo.ru/ff0c3ada

16

KonrtponbHas pabora no Teme



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

"Kunemartnuka"

17

18

19

[TepBsiif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[Tpunuun otHOcuTeNnbHOCTH ["anumes.
HewnnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHOzIEHCTBYIOIIIAS CUIa.
Bropoii 3akon Hetotona. Macca

Bzaumoneiictue ten. Tperuit 3aKoH
Hrrotona

https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ff0c3be8

20

[IpuHIUI cynepno3uuuu Cuil.
Pemenue 3agau Ha npuMeHeHUE
3aK0HOB HproTOHA

21

22

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

Cua TSODKeCTH M yCKOPEHUE
CcBOOOIHOTO ITaJEHUA

https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3d00

23

JIBukeHne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kemnepa

https://m.edsoo.ru/ff0c3d00

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/ff0c3e18

25

26

Cuna tpenus. [Ipupona u Buabl cui
TpeHus. [[BuxeHue B )KUAKOCTH U Ta3e
C YYETOM CHJIbI COIPOTUBIICHUSI CPEIbI

Hasnenue. I'mapocrarnyeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

27

AOGCOIIOTHO TBEPOE TEIIO.
[TocTynarenbHOE ¥ BpalaTeibHOE
JIBMDKCHUE TBEPJIOTO TeJia

https://m.edsoo.ru/ffOc41a6

28

29

30

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaieHus. [1neyo cuibl

Ciio)eHue cuil, MPUIOKEHHBIX K
TBepAOMY Teiy. LleHTp TskecTu Tena.
VYcoBus paBHOBECHS TBEPJIOTO TEIIA.
Bunel paBHoBecHs

Pemenue 3agau

https://m.edsoo.ru/ff0c41a6

31

KonTponbhas padota no teme
"Munamuka. CtaTtrka TBeporo Tena"

32

33

34

35

Hmmynibec MaTepuanbHON TOYKH,
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. LleHTp
Macc CHUCTEMBI MaTEPUAIBHBIX TOUYEK.
Teopema 0 IBM>KEHUH LIEHTPA Mace

NMiynbec cuiibl 1 U3BMEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAHEHHUS
HMITyJIbCa. PEakTUBHOE IBUIKEHHE
MoMeHT uMItybca MaTepUAIBHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCa B LICHTPAJIBHBIX
MIOJISIX

Pemenue 3agau

https://m.edsoo.ru/ff0c43d6

https://m.edsoo.ru/ff0c43d6

36

PaboTa criiel Ha MaJIoM U Ha
KOHEYHOM TIEPEMEIICHHH.
I'paduaeckoe nmpencraBieHne pabOTHI
cHIbl. MOIITHOCTE CHITBI



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

37

Kunernueckas sueprus. Teopema 06
HU3MCHEHHH KHHETHUECKON SHEPIUu
MaTepUabHON TOUKU

38

HOTGHHI/IELHBHLIC 1 HCIIOTCHI M AJIbHBIC
CHIJIBI. HOTGHI_II/IaJILHaSI OHCPIUs.
BTOpaSI KOCMHYCCKasA CKOPOCTb

39

Tperps kocMuueckast ckopocTb. CBs3b
paboTHI HEMOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUn

40

41

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryium 1 uieanbHOM
KUAKOCTU

KonrtponbHas pabora no Teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

42

PazBuTue npeacraBieHuii 0 npupoie
Ter10Thl. OCHOBHBIE MOJIOKEHUS
MKT. Iuddysus. bpoyHosckoe
JIBYDKEHUE

43

CrpoeHne ra3000pa3HbIX, XKUJIKUX U
TBEPJBIX TeN. XapaKTep ABUKEHHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEIIECTBA

44

45

Macca u pazmepbl MOJIEKYJT (ATOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABorazipo

Temneparypa. TemioBoe paBHOBECHE.
[ITkana [enscus




46

Pemenue 3agau

47 Wneanpuplii ra3. 'a3oBble 3aKOHBI

48 VYpaBuenue MeHneneena-Kianelpona.
Pemrenue 3amau

49 AOcomoTHas Temrepartypa. 3aKkoH
JanpToHa

50 N3omporeccsl B uaeanbsHOM rase ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA
I'paduueckoe npeacraBieHne

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
nzobapa

52 OcnoBHoe ypasaenne MKT

53 Pewenue 3amau
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO

54 CpEIHEN KMHETUYECKOHN SHEepruen
MOCTYNAaTENIbHOTO TETIIOBOTO
JBUKEHUSI €€ 4acTHIl
O06001eHne U cucTeMaTHu3anus

55 . " "
3HaHu# o teme "OcHoBbl MKT

56 KonTponbHas pabota mo Teme
"OcnoBsl MKT"
TepMonnHaMuyeckas cucTeMa.
3ajanue BHEMIHUX yciaoBuil s T/]

57 CUCTeMbl. BHenIHNe U BHYTpEHHUE

napametpsl. [Tapamerpst T/l cuctemsl
KaK Cpe/JIHHME 3HAaYEHUs BEJIUYMH,
OIIMCHIBAIONINX €€ Ha




MHUKPOCKOIINMYCCKOM YPOBHC

58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
CamornpounsBombHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogens ueanbHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ATOW MOICIIH

VYpaBuenue MeneneeBa-Kianelipona
Y BbIpaXXCHHE ISl BHYTPEHHEH
SHEPTUHU

61

BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOIO Ta3a.
KBa3ucratnueckue u HECTaTUYECKUE
IIPOLIECCHI

62

DOnemMeHTapHas paboTa B
TepMoarHamMuKke. Beranciaenue paboTs
o rpaduky mnporecca Ha pV-
auarpamme

63

64

65

Temnonepenayda kak crnocod
U3MeHeHus BHyTpeHHel 3Hepruu T /1
CUCTEMBI 0€3 coBepIleHUsI pabOThI

KOHBCKI_II/IH, TCILJIOIIPOBOAHOCTD,
HU3JTy4YCHHUC

KomnyectBo Temnorel. TemioéMKocTh
Tena. Y IeIpHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHAas
TEIUIOTa CropaHus TOIUINBA

66

Pacuér xonuyecTBa TEIIOTHI IpH




TCIIonepCcaavuc

67

68

[TonsTre 06 annabaTHOM TpoIecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH

KonnyecTBo TemioTs! u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUH
T/ cuctemsl

69

Bropoii 3ak0H TepMOAMHAMUKH IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX
npoueccoB. HeobpaTumoctsb
MIPUPOHBIX MTPOLIECCOB

70

[IpuHIMITBI AEHCTBUS TEMIIOBBIX
mammH. KITJ

71

72

MaxkcumanbHoe 3Hauenue KITJI. Iuxn
Kapno

Pemenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaHUA TCIIJIOBBIX
nsurareneil. TernoBoe 3arpsi3sHEHNE
OKpYKarolleu cpeibl

74

75

Pemenue 3agau
O0001IeHYE ¥ CUCTEMAaTU3 AU

3HaHUH 10 TeMe "TepMoauHaMUKa.
TenoBele MamHb"

76

KonTponbhas pabota no teme
"TepmonnHamuka. Teniaossle
MalluHb!"

77

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y neibHas




TEIUIOTa Mapo0Opa3OBaHUS

78

HacpllienHbie 1 HEHACHIIIIEHHBIE MTaphI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTHU Y JABJICHHUS HACBIIIEHHOTO
rapa oT TeMIlepaTyphl, UX
HE3aBUCUMOCTH OT 00bhEMa
HACBILIEHHOT0 Tlapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJKOCTH

79

Bnaxxnocts Bo3yxa. AGCooTHAs 1
OTHOCHUTCIIbHAsA BJIIAXKHOCTH

80

81

Pemenue 3agau

TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU3OTPOIHS
CBOWCTB KPUCTAJJIOB

82

[InaBneHue M KpUCTATUIU3ALIMSL.
VY enapHas TEIIOTA IDIABICHUS.
Cyb6numarus

83

Hedbopmariu TBEpAOTO TENA.
Pactsxenue u cxarue. CnBur.
Monyns FOnra. Ilpenen ynpyrux
nedopmarit

84

85

TenoBoe paciIMpeHue KUIKOCTEN U
TBEPBIX TEJ. AHTAPMOHU3M TETUIOBBIX
KoJe0aHnii YacTUI] BEIIECTBA

ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexoiax

86

VYpaBHeHHE TEIJIOBOTO OalaHca




87

Pemenue 3agau

88

89

90

91

IToBEepXHOCTHOE HATSKEHUE.
KanwmiapHeie sBinenus. JlaBienue noa
VCKPUBJICHHO! ITOBEPXHOCTBIO
xujkoctu. Popmyiia Jlamiaca

O0001IeHre B CUCTEMATH3aIs
3HaHUM 1o Teme "ArperaTHble
cocTosgHUS BemecTBa. Pa3oBbIe
nepexonr"

KontponbHas paboTa o teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBkIe iepexo b

DJIeKTpU3alus Tell U €€ MPOsBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
3NEKTPUYECKUX 3apsaaoB. [[poBogHuKH,
JUAJIEKTPUKU U MTOIYITPOBOTHUKHI

92

DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHUs HIEKTPUUECKOTO
3apsja

93

94

B3anmopeiicteue 3apsanoB. Toueunsle
3apsabl. 3akoH Kynona

Pemenue 3agau

95

DnekTpuyeckoe noje. Ero neiicraue
Ha AJIEKTPUYECKUE 3aPsi/Ibl

96

Hanpsisk€HHOCTB AIIEeKTpUYECKOro
nosist. [1po6uslit 3apsia. JIunun
HaNPsKEHHOCTHU JIEKTPUUECKOTO
nosisi. OTHOPOJHOE IEKTPUIECKOE




I10JIC

97

98

99

IToTeHnmansHOCTD
3JEKTPOCTATUUECKOrO 1oJsi. PazHoCTh
MOTEHIMATIOB U HAMPSKEHUE

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIus 3apsaa B
SJICKTPOCTATHUYCCKOM II0JIC.
HOTGHI_[I/IaJ'I OJICKTPOCTATUYCCKOI'O
I10JI4

CBs3b HaprI)I(éHHOCTI/I II0JIA "1

Pa3HOCTH IMOTCHUOMUAJIOB IJIA
QJICKTPOCTATHUYCCKOI'O IT10JIA

100

[IpuHnun cynepno3unuun
EKTPUYECKUX TOJIEH

101

102

Pemenue 3agau

[Tone Toueunoro 3apsana. [ome
pPaBHOMEPHO 3apsHKEHHOMN chepsl

103

[Tone paBHOMEPHO 3apsiKEHHOTO MO
00BEmy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MITOCKOCTH

104

105

[IpoBOIHHMKY B 3EKTPOCTATHYECKOM
oJie. Y CJIOBHUE PaBHOBECHS 3apsiioB
JIMDIIEKTPUKHU U IIOJIyIIPOBOJHUKH B

JJIEKTPOCTATUYECKOM I10JI€

106

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
MIJIOCKOTO KOHJEHcaTopa

https://m.edsoo.ru/ff0c72c0

107

[TapannensHOE coegMHEHKE
KOHJICHCAaTOPOB



https://m.edsoo.ru/ff0c72c0

IlocaenoBaTenbHOE COEIUHCHUE

108
KOHJICHCATOPOB

109 OHeprus 3apsKEHHOI0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBr>keHuE 3apsKEHHOM YacCTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pewenue 3amau
O000111eHrE U CHCTEMATHU3ALIHS

113 3HaHUH MO TeMe "DIEeKTPUIECcKoe
nose"

114 Kontponbnas paboTa mo teme
"DnexTpudeckoe moie"
Cwuia Toka. IlocTOSSHHBIN TOK.

115 VYcnoBus cyliecTBOBaHUs
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA

116 Hcrounuku Toka. Hanpsokenne u 5/1C

117 3akon OMa 1t y4acTKa LETH.
DNEeKTpUUECKOe CONIPOTUBIICHHE
3aBUCHUMOCTH COIIPOTUBICHUS

118 OJTHOPOIHOTO TIPOBOIHUKA OT €T0
JUTMHBI ¥ MO TOTIEPEYHOTO
ceuyeHust

119 YaensHOE COMPOTUBIICHHE BEIIECTBRA.
Pemenue 3amaq

120 [TocnenoBarensHOE, MapaIeIbHOE,
CMEIIIaHHOE COSIMHECHHE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX

aNeKTpudeckux uenei. [Ipasuna




Kupxroga

122 Pemenue 3amau

123 Pabora snexrpuiecioro Toxa. 3akon https://m.edsoo.ru/ff0c7838
Hxoyns —Jlenua

124 Pemenue 3agau
MOIIHOCTD JEKTPUIECKOTO TOKA.

125 TemnoBas MOIIIHOCTb, BEIAEIIeEMas Ha
pesucrope

126 Pemenue 3agau

127 O/IC 1 BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHUKA TOKA

128 3axon OMa i MOJIHOM (3aMKHYTOH)
AIEKTPUICCKOH IETTH

129 Pemenue 3agau

130 MoOIIHOCTh UCTOYHHUKA TOKa

131 KopoTtkoe 3ambikanmne

132 KonpneHcarop B 1enu NoCTOSSHHOTO
TOKa

133 Pemenue 3amau

134 Pemenue 3agau mo teme "lIlocTOSHHBIH
JIEKTPUIECKNN TOK"

135 Pemenne 3aga4u no teme "IlocTosTHHBIN
AJEKTpUYECKUI TOK"

136 Pemenue 3agad mo treMe "I1oCTOSHHBII
AJEKTpUYECKUI TOK"

137 O0001IeHe B CUCTEMATH3 A

3HaHu# 1o teMe "TloCcTOIHHBII



https://m.edsoo.ru/ff0c7838

AIEKTPUUYECKUNA TOK"

138

139

KontponbHas pabora no teme
"[locTOSIHHBIN 27€KTpUUECKUIN TOK"

BHGKTpI/I‘ICCKaﬂ IMPpOBOANMOCTD

Pa3IMYHBIX BEIIECTB. DIICKTPUUECKUI
TOK B MeTaiiax. CBepXMnpoBOIUMOCTh

140

DNEeKTpUUYECKUN TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB. 3aKOHbBI
dapazes a5 HIEKTPOIN3a

141

142

DneKkTpuyYecKuil ToK B razax. [1mazma

ONEKTPUYECKUN TOK B BAKyyMe.
BakyymHble npu6opsl

143

DNEeKTPUUIECKHI TOK B
MOJTYTIPOBOTHAKAX

https://m.edsoo.ru/ffOc84ae

144

145

[TonynpoBoiHUKOBBIE TPUOOPHI

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune CUITbl TOKA U HATIPSKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA IPU
MIOMOIIIM aHAJIOTOBBIX M LU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C IUPPOBOIA
naboparopueii o gusuke. [pumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPU
ITOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3ydeHne HepaBHOMEPHOTO
JIBUKEHUS C LETIBIO ONIPEIEIICHUs
MI'HOBEHHOH cKopocTH"



https://m.edsoo.ru/ff0c84ae

147

148

149

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3mepenue yCKOpeHus npu
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIDKECHHMU 110 HAKJIOHHOM IJI0CKOCTH"
niny "Hccnenosanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABUKEHUs
Tena, OpOIIEHHOTO TOPU30HTAIBEHO"

Ou3nyeckuil MpakTUKyM IO TeMe
"N3yueHne NBUKEHHUS Tela 10
OKPYKHOCTH C IIOCTOSIHHOM 1O
MOJIYJIFO CKOPOCTBIO" MiIn
"UccnenoBanne 3aBUCUMOCTH TIEPUOJIA
oOparnieHus KOHHYECKOr0 MasgsTHUKA OT
ero napameTpos"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3MepeHune paBHOIEUCTBYIOIIEH
CHWJIBI TIPU ABMXKEHUHU OpycKa Mo
HAaKJIOHHOM TUIOCKOCTH'" WK
"[IpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1o HaKJIOHHOH TIIOCKOCTH Ha
3aJIaHHOE PacCTOSIHUE OT €ro Macchl”

151

@u3NYeCKUil NPAKTUKYM IO TEME
"HccnemoBanme 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOUIMX B IIPYKUHE
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Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” wim "M3ydenue
JIBUKEHUS CUCTEMBI TEJI, CBA3AHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuil
650K"

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YIII0BOro ko3 duirenTa
3aBucumocTtu Frp(N)" winm
"UccnenoBanue IBM>KEHUS OpycKa MO
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KOX(QPHUIHEHTOM TpEHHS" HITH
"U3ydeHue IBUKEHUS Tpy3a Ha BaLy C
TpeHuem"

153

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHUITEHMHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMUYMBOCTU TBEPAOIO TEIA,
HMMEIOIETo MIoNaab Onops!"

154

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenune umiynbca Tena mno
TopMO3HOMY IyTH" Win "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS
VMITYJIbCA TEJA C UMITYJIbCOM CHJIBI"
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niu "HccienoBaHue coXpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KHMHETUYECKOU SHEpruu Telna mno
TOPMO3HOMY ITyTH"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yyeHre u30TepMUYECKOro
nporecca (PeKOMEH/I0BaHO
UCIoJIb30BaHue UG POBOI
naboparopun)" unu "N3ydyenue
M30XOPHOTO Tporiecca’ uiun
"N3yuenue n3obapHoTo mporecca”
niu "IIpoBepka ypaBHEeHUs
COCTOSIHUS"

156

Pu3nYecKuil IPAKTUKYM 110 TEME
"Usmepenue yneapHo# TemioémMkocTu"
unmu "VccnenoBanue mpoiecca
OCTBIBaHHMS BEIIeCTBA" WIN
"HUccnenoBanne agnabaTHOro
npouecca” nim "M3ydenne
B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUSA
Y TeMIIepaTypbl KUTIEHUS )KUJIKOCTEH"

157

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3yueHne 3akoHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepenue yaenbHON TEMI0Th
naBiaeHus apaa" uinm "M3ydenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
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"N3mepenne abCOMIOTHOMN BIAYKHOCTH
BO3/yXa U OIIEHKA MacChl IApOB B
nomMeteHun". ismepenue
Kod(urmeHTa moBEPXHOCTHOTO
HATSDKECHUS

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmroienue npeBpaieHus: SHEpruu
3apsKEHHOI0 KOHJIEHCAaTOpa B
SHEPTUI0 U3ITyYEHHUsI CBETOMoAa" NiIn
"N3ydeHue npoTeKaHus TOKa B LIETIH,
coJiepKaliet KoHaeHcaTop" uiu
"Pacnpenenenue pa3HocTu
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
II0CJIEI0BATEILHOM COEITUHEHUN
KOHJIEHCATOpOB"

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HMccnemoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UITU
"U3mepenue yienpHoro
CONPOTUBIIEHUS TPOBOIHUKOB" UIIN
"HccnenoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSKEHUS /1J1s1 JIaMIIbl
HakaJuBaHus"

160

Pu3nYeCKUil NPAKTUKYM IO TEME
"Habmronenue anekrponusa’ wim
"U3mepenue 3apsiga 0JJHOBAJIEHTHOTO
noHa" mim "Uccienosanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI"




unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKkTepUCTUKHU Aroaa"

161

162

163

PesepBHelil ypok. O600IcHHE 1
cHCTEMaTHU3allus 3HAHHI 110 TeMe
"KunemaTtuka"

PesepBubIil ypok. O6001IeHHE 1
CUCTEeMaTH3alus 3HaHHUH 110 TeMe
"Iunamuka"

PesepBHrlit ypok. O6o0mienue u

cHCTeMAaTH3alis 3HaHUH 10 TEME
"Craruka TBep10ro Tena"

164

PesepBHeIil ypok. O600mICHHE 1
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUs1 B MEXaHUKe"

165

PesepBubIiil ypok. O6001eHIE 1
cCHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
Teopun"

166

PesepBubIiil ypok. O6001eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"TepmoauHamuka. TernnoBbie
MAaIIUHBI"

167

168

PesepBHrIit ypok. O6o0eHne 1
CHCTEMAaTH3alMs 3HAHMH 10 TeMe
"ArperaTHpie COCTOSIHUSI BEIIECTBA.
®da3oBble epexo b

PesepBHrlil ypok. O6o01eHre 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe




"DnexTpuueckoe mnoie"

169

170

PesepBHbIil ypok. O600IeHHE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe

"[loCcTOSIHHBIN 27EKTpUUECKUI TOK"

PesepBHbIil ypok. O600IeHHE 1

CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"Toku B pa3nyHbIX cpepax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne arTa udponbie
1w/ Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/IH ﬁﬁiZOBaTenbnme
padoThbI padoTbI pecypes:
BzaumoneiicTBre MOCTOSSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnoTesa Amrmepa
Bexrop marautHOM nHAyKnuu. [puHnun
2 CyINEpIIO3UI[MM MAaTHUTHBIX ToseH. JInnnn 1
MarHUTHON MHIYKIIUU
3 MarnuTtHO€E 1oJjie TPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
Cuita Amnepa, e€ HanpaBJIeHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEepPUTENbHbBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb.
7 JBukeHue 3apsHKEeHHOW YacTHIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau
PaGora cunsl JlopeHiia
10 Pemenne 3amau 1
1 MarsuTtHoe I10JI¢ B BEIIIECTBE. 1
deppoMarHeTUKH, rnapa- 1 1uaMarHeTUuKu
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHME AIEKTPOMArHUTHOW WHTYKITHH.
[ToTok BekTOpa MarHUTHOW MHTyKIIUH

16 OC unayKImn

17 3aK0H JIEKTPOMArHUTHON MHIYKITIH
®apanes

18 Buxpesoe anexrpudeckoe noiue. Toku @yko

19 O/J1C MHAYKIMH B IBHKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHocTh. KaTyllika HHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykimu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpoauHaMuka”

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMUYECKOE

OIHCaHue KOJIeOATENbHBIX IBUKEHUMN




DHepreTuyeckoe onucanue. BeiBoj
JIUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPTreTHYECKOTro 1
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Awmmuntyna u (aza konebanuit
[Tepuon n wactora konebanui. [lepron
MaJIbIX CBOOOIHBIX KOJIEOAHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konedanus. BeiHyX/1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Mexanndeckue Konedanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTHTYABI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarIue 3IeKTPOMarHuTHbIS

41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymrka HHIyKTHBHOCTH B IIeTIH
NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
IEPEMEHHOI0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYTHOE U e CTBYIOIIIEE 3HAUCHHE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKTpodHepruu. KybpTypa ucrnonb30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0011eHNe U cUCTeMaTU3alMsl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnueckue BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. [llymoBoe

3arpsI3HEHUE OKPYIKAOIIEH CPEbI
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Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/IsnyquI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

HpI/IHIII/IHI)I pPaaruoCBA3U U TCIICBUACHUA.
Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

KoHnTtposbHas padora mo teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEHHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIA yroa NoJHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon ydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenne n300paKeHNH B TNH3AX H UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 HN300paKeHHH, IMTOTy4aeMbIX C TOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius ceera

o KorepenTHble HCTOUHUKH. Y CIIOBUSA
HAOJTIOICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no teme «OnTHKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYJIbC PEISTHBHCTCKOM 1
YaCTHUILIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TTOKOSI

93 PaBHOBeCHOE TEMIIOBOE U3ITyUYEHUE 1

94 3akoH cMerieHus: Buna 1

95 ['unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITyJbC (OTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpacnas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BosnHoBEIE cBOICTBA YacTHIL
Bounnsl e bpoitns. JlnvHa BOJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYITCHCS YaCTUIIBI




102

KopmyckynsipHO-BOIHOBOU Tyallu3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agaq

106 Pemrenne pacy€THBIX 33124
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopiyckyJ1sipHO-BOJIHOBOI
qyanusm"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIHU
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE
CBETa

112 Jlazep
Hyxnonnas mozens sinpa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3otonbl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIONIETO H3TydeHHs. Briusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbBIX YacTull. OyHIaMEeHTAIbHbIC
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bup 38é3aH0T0 HeOa. Co3BE3 U, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajibHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buytpennee crpoenue 38E31. COBpeMEHHbIE
MPEJCTABICHUS O IPOUCXOKICHUHN U
sporonun CoJiHIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3N

126

Muteunsbiii [Iyte — Hama [Manaktuka. Turbl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBOE n3inyyeHue

MacmrabHas ctpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIJIN
"UccnemoBaHue CBOMCTB
deppomarneTukoB" unu "Hccnenosanue
JENCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepenue cuiibl Amriepa” ninm "M3ydenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
nin "OnpeneneHne MarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HccnemoBaHue SIBIEHUS




AIIEKTPOMArHUTHON MHIYKIUU'" WIIN
"OnpeneseHne HHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHNH HUTSHOTO U TPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NEpEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

Du3nUeCcKUuil IPAKTUKYM 110 TEME
"N3mepenue nokasaTess IpeaoMICHUs
crexya" win "llonydenue n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenue nudpakuuu, uHTEpHEepeHIHH
U HoJsipusanuu ceera'

141

DuU3nYeCcKui MPaKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe uccieoBanus Gorodpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA’" UIn
"N3yueHune moraomeHus: 6eTa-4yacTuil
amomMuHuem"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HabaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUIOKEHUN JUIs
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oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIAPHUs U SIPKUE
3BE31b6l" win "HaOmroaeHus B TENECKOII
JlyHbl, TI1aHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIeSTEeIIbHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ ACTPOHOMHH B
COBPEMEHHOM Hay4YHOI KapTHHE MUpa
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0O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTAaBICHUN O IPUPOIe

O00011eHre U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
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O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAoro rena"
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O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHbI COXpaHECHUS B MEXaHUKE"
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O00011IeHrE U CUCTEMATHU3AIMS 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MAaInuHe!"

O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b
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O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
teMe "Dnekrpuyeckoe nose"
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O0600mIeHne U cUCTeMAaTH3aIMsl 3HAHUH 110
teMe "[1oCTOSHHBIN 37eKTpUUecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TeMe "TOKM B pa3InyHbIX cpenax”
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0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"
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Peseprubiit ypok. O60011eHNE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DnekTpoMarHuTHas MHAyKIus"

PesepBHslit ypok. O0001IeHHE U
cUCTEeMaTH3allHs 3HAHU 10 TeMe
"Mexanudeckue KoaeoaHus"

PesepBHeIit ypok. O6o01eHre 1
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIE Kosebanus"
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PesepBHeiit ypok. O600mIcHNE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"
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PesepBHeiit ypok. O000mICHNE U
cucTeMarusaius 3Hanui mo reme "Onruka"
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PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOIHOBOU qyain3m"

PesepBusiit ypok. O6o0mieHue u
cucreMaru3anus 3Haguii mo treMe "dusuka
aroma"
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Peseprubiit ypok. O60011eHNE U
cucTeMaru3alus 3HaHuii 1o reme "duzuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"
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Peseprubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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