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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3mke Ha ypOBHE CpemHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TMIOJIO)KEHHH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM
nporpamMmel, mipencraBieHHbIx B @I'OC COO, a takke ¢ y4éroM QeaepaibHON padodeit
nporpaMMbl Bociutanus W KoHnenuuu mnpenopaBaHust ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTeNbHBIX ~ OpraHm3anusx Poccuiickoit  @Denepanuu, peaau3yoONMX OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

[Iporpamma 1O ¢Qu3MKe ompeaenser o0sA3aTeNbHOEC TNPEAMETHOE COAep)KaHue,
YCTAHABJIMBACT PEKOMEHYEMYIO IOCIIE€A0BAaTENbHOCTh M3YUEHHS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOTO
mpolecca, BO3PAaCTHBIX ocoOeHHOcTed oOywaromuxcs. [Iporpamma mno ¢Qusuke gaér
NPeCTaBICHNE O IIETSAX, COACP)KaHUH, OOIIeH CTpaTernu OOy4eHHWs, BOCIIUTAHUS W Pa3BUTHUS
o0yyaromuxcs cpefcTBaMu yueOHoro npeamera « Pu3uka» Ha yriyOIEHHOM ypOBHE.

Wzydenne xypca QU3UKH YrIIyOJEHHOTO YPOBHS IIO3BOJISIET pPEANM30BaTh 3a/1a4d
npodecCHOHAIbHON OpPHEHTAIMM, HANpaBI€HO HA CO3JIaHHE YCIOBHM Ul MPOSBIEHUS CBOMX
WHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCS, KOTOPBIE
HEOOXOIUMBI Il  TPOJOJDKEHUs 00pa3oBaHMs B OpraHM3alusaX MpoecCHOHATbLHOIO
00pa3oBaHMsI IO PA3IUIHBIM (PH3UKO-TEXHUUECKUM H WH)XEHEPHBIM CHEIIHATbHOCTSIM.

B mporpamme mo ¢usuke OnpenensioTcs IUIAaHHUpPYEeMble pe3yJbTaThl OCBOEHUS Kypca
¢u3nKkn Ha ypOBHE CpeaHero oOmero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeIMETHBIE,
npeaMeTHsle (Ha yriyOnéHHoM ypoBHe). HaydHo-MeTo100rHuecKoi OCHOBOM JUIsl pa3paboTKu
TpeOOBaHUIl K JIMYHOCTHBIM, METANpPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIiuxcs,
OCBOMBILIUX MPOrpamMMy Mo (HU3HMKe Ha ypOBHE CpeiHero olIiero o0pa3oBaHus Ha yriayOnEéHHOM
YPOBHE, SIBJISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

ITporpamma no ¢pu3uKe BKIKOYALT:

IUTAaHUPYEMBIE pPe3yJbTaThl OCBOEHUS Kypca (M3MKM Ha YriyOJE€HHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl IO T01aM 00yUYEeHHUS;

coJiepkanue yueOHoro npeamera « Du3ukay 1mo rogam 00ydIeHHS.

[IporpamMa mo Qu3MKe HMEeT NPUMEpPHBIH XapakTep U MOXKET OBbITh HCIIOJIb30BaHA
YUUTEISIMU (QU3UKHU JUISl COCTABIIEHUSI CBOMX Pa0OUUX MPOTPAMM.

[Iporpamma 1O (Qu3MKE HE CKOBBIBAa€T TBOPUECKYI0 WHHUIMATUBY YUyHUTelIeH U
MIPEIOCTABIIAET BO3MOXKHOCTU JUISl pealM3ald pPa3IMYHBIX METOJUYECKHX MOAXOA0B K
IpenojiaBaHuio (U3UKU Ha YIIIyOJIEHHOM YPOBHE IPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
4acTU COJIep’KaHus Kypca.

du3Mka Kak Hayka o HanOoJiee OOIUX 3aKOHaX MPUPO/IbI, BHICTYIAsl B KaUeCTBE y4eOHOIro
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY>KaIOIEM MHpE.
[IkonbHBIH Kypc (HU3MKHM — CHUCTEMOOOpA3yIOIIMH s €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUN, N3y4aeMbIX
XUMHEH, Ouonoruel, ¢usnueckoil reorpadueit u acrpoHomueil. Mcnonp3oBaHue U akKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUH OMpENeTHIO XapakTep W OypHOEe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe SHEpreTUKH, TPaHCIOpPTa, OCBOEHHMsSI KOCMOCA, MOJYYEHHs HOBBIX
MaTepHalioB C 3a/JaHHBIMH CBOWCTBaMH. M3ydeHne (U3MKM BHOCHT OCHOBHOW BKIJIA] B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (QOpMHpOBaHUE
YMEHHUM NPUMEHATh HAYYHBIN METOJ O3HAHUS IIPU BBHIOJHEHUH UMU yUYE€OHBIX HCCIIE0BaHUM.

B ocHOBY Kkypca (U3MKM Ha YpOBHE CpelHEero o0Iero oopazoBaHus MOJOXKEH Ps UIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 MOCTPOEHUS.

Hoen yerocmnocmu. B cOOTBETCTBUN C HEW KypC SBIISIETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCEX Pa3/ienoB (U3MKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOW, Tak U
COBPEMEHHON (PU3UKH.



Hoea cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3NKH OObEIHMHEH
BOKpPYT (pu3nueckux teopuil. Benymmm B Kypce siBisercss (GopMHpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoesa cymanumapuzayuu. E€ peanuszanus npeanosaraeT UCIojlb30BaHUE T'yMaHUTAPHOTO
noTeHuuana (U3NYECKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (U3UKU C pa3BUTHEM OOILECTBA,
a TaKXke ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku  yrayOon€HHOTO — ypOBHSA
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIOKEHUH
M3YYEHHBIX TE€OpHUH U 3aKoHOB. [Ipu 3TOM paccMaTpuBarOTCsl Ha YPOBHE OOIIMX IMPEACTaBICHUM
U COBPEMEHHbIE TEXHUUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3konozuzayuu peannu3yeTcs MNOCPEICTBOM BBEACHUS DJIEMEHTOB COJEpPIKAHMA,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Takke 00CYKIeHHsI MPoOJIeM palliOHaIbHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKON OE€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl 1O (GU3KKE TOJKHO OBITH MOCTPOEHO HA MPHUHIIMIIAX
CHCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. [ pusnku peanuszanus 3TUX NPUHLUIOB Oa3upyeTcs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOIO AKCIEPUMEHTa KaK IOCTOSHHO JEMCTBYIOLIEro Qakropa
yuebHoro mpomecca. Jias yriayOn€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUYEHUYECKOT0 AKCIEPUMEHTa, BKJIIOYAIOIIErO0 (POHTAIbHbIE YUYEHUYECKHE OMNbIThl MpU
U3yYeHUM HOBOTO MaTepuala, JiaboparopHble paboTel M paboThl mpakTHkyMma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui (U3HUEcCKoro MpakTuKyma. B mepBom ciydyae MpakTUKyM
npoBoautcs au00 B koHue 10 u 11 kmaccoB, muO0 mociie mepBOro U BTOPOTO IMOJYTOIUi B
KaXJIOM M3 3THX KiaccoB. BTopoif cnoco® — 3To mHTerpamus paboT mpakTHKymMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOpPhIE MPOBOJAATCS B Ipolecce u3ydeHus paszaena (temsl). [Ipu stom
1oJi paboTamMH NPaKTUKyMa IOHUMAETCs CaMOCTOATEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOIO BUAA 6€3 MOIAaroBoi HHCTPYKIIUU.

B nporpamme mo ¢usnke cucteMa y4eHHYECKOTO SKCIIEPHUMEHTA, JIA0OPATOPHBIX PadoT H
IPaKTUKyMa Mpe/CTaBleHa eAUHBIM NepeyHeM. BbIOop TeMaTuKu JUIst 3TUX BUJIOB YUYEHHYECKHUX
MPAaKTUYECKUX PAa0OT OCYMIECTBISIETCS YYaCTHHKaAMH OOpa30BaTEIBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEH MOYpPOYHOIO IUIAHUPOBaHMS M OCHalleHus KkaOuHera (usuku. I[Ipu 3TOoM
o0ecrieynBaeTcsl OBJAJIEHHE OOYYAIOUIMMHUCS YMEHUSMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs], MCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KaueCTBEHHbIX 3ajad. Ilpu sTom
JUIA pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO 3a/laHHOM M HESIBHO 3a/laHHOM
(bu3n4ecKoil MOJeNbI0, MO3BOJISAIOIINE IPUMEHATh U3YyYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3jerna Kypca, TaK U MHTErpupys NpUMEHEHHE 3HAaHUN U3 pa3HbIX pasnenoB. /s
KayeCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHusd Ha OObsCHEHHe/Tpe/iCKa3aHue
NPOTEKaHUsl (PU3UYECKUX SBJICHUN M TPOLIECCOB B OKPYKAMOIIEH KHU3HH, TpeOyromue BHIOOpa
(bu3nUeckoil Moeu Ui CUTyalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBaHusmMu PI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
o0ecreyeHnIo yueOHoro mnpouecca Kypc (pU3MKH yriiyOJEHHOTO YpPOBHS HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs JOJDKEH HM3Y4aThCs B YCIOBHSIX IMpPEIMETHOro kaOuHera. B kaOuHere
¢bu3MKK  JOKHO OBITh HeoOXxoaumoe JabopaTopHoe OOOpyAOBaHWE [UISI BBIMOJIHEHUS
YKa3aHHbIX B IporpaMMe No (U3HMKEe YYEHMUYECKHX OIIBITOB, JIaDOpaTOpHBIX paboT U padboT
MPAaKTUKyMa, a TAKXKe IEMOHCTPAL[MIOHHOE 000PY0BaHHE.

JleMoHCTpanmoHHOEe 000pynoBaHWE (OPMHPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHHMMaJIbHON JAOCTaTOUYHOCTH M 00ECreYMBaeT MOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMi JUIS WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 000pyAOBaHME ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUJIEKTOB M OOecleyuBaeTcsi B pacyére OJHOTO0 KOMIUIEKTa Ha ABYX
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oOyyaromuxcs. TemaTudeckne KOMIUIEKTHI JabOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4eHUs PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

(dbopMHpOBaHHE UHTEPECA U CTPEMIICHUS 00YUAIOINXCS K HAYYHOMY U3yUSHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUHA O HAyYHOM METOA€ IMO3HaHUs U  (OPMUPOBAHKE
HCCIIEI0BATEIBCKOTO OTHOIIEHHSI K OKPY/KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHWE HAYYHOTO MHPOBO33PECHHUSI KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHHEe YMEHHI OOBSICHATH SIBICHHS C HCIIOJIb30BAaHHEM (U3NYECKUX 3HAHUU H
HaY4HbIX JOKa3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O pONM (PH3WKH IS PA3BUTUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPENICTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHaIbHON
NeSITeNbHOCTH, CBS3aHHBIX C (U3UKOW, MOATOTOBKA K JajbHEWIIeMy OOY4YEHHIO B 3TOM
HaIpaBJICHUU.

JlocTiwkeHne 3THX ILieneil obecredynBaeTcsl pelleHHueM CIeAyIoIUX 3a1ad B IpoLecce
M3YYCeHHS Kypca QU3UKH HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHHUS:

npuoOpeTeHre cucTeMbl 3HaHUH 00 0oOmMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs] MEXaHUKY, MOJIEKYJISIPHYIO (H3HKY, dJEKTPOJINHAMHKY, KBAHTOBYIO (DH3HKY
U 3JIEMEHTBI aCTPO(YU3UKH;

dbopMHpOBaHHE YMEHUI NPUMEHSTh TEOPETHUECKIE 3HAHUS [T OOBSICHEHHUS (PH3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHON KHU3HM;

OCBOCHHE CITOCOOOB pElIeHHs Pa3IMUHBIX 337a4 C SIBHO 3aJJaHHON (hPU3MYECKON MOJENbIO,
3ajjay, MOAPA3yMEBAIOLIMX CaMOCTOSATENbHOE CO3JlaHue (u3nyeckod Mojenu, aJeKBaTHON
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT0 XapaKTepa;

NOHUMaHHe (U3UYECKMX OCHOB M IPHUHLUIOB JEHCTBUS TEXHUUECKUX YCTPOWUCTB M
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSITEIbHOTO IUIAHMPOBAHUSA W NPOBENEHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHalM3a ¥ WHTEpPHpeTanud HWHPOPMAIUH, OIPENEICHUS JTOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTara;

CO3[IJaHHE YCJIOBUU JJISI Pa3BUTHS YMEHHUM MPOEKTHO-HCCIIEIOBATENBCKOM, TBOPYECKOU
NesITebHOCTH;

pa3BuTHE UHTEpeca K cepaM MpodecCHOHATLHOM JISATEIIbHOCTH, CBSI3aHHON C (PU3UKOH.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHbI YpOBEHb HU3yUYEHHS
yueOHOro mpenmera «®Du3MKa» Ha YpOBHE CpEIHEro o0OIIero oOpa3oBaHUs BBIOMPACTCS
00yYaroImuMucs, TIAHUPYIOIUMH POAOIDKEHHE 00pa30oBaHMs IO CIEHUATBHOCTAM (pU3MKO-
TEXHUYECKOTO MPOQUIISL.

Ha uzyuenune ¢usuku (yriyOon€HHbIA ypoOBEHb) Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHHUs
orBoautcs 340 vaco: B 10 kimacce — 170 gacoB (5 wacoB B Heneno), B 11 kiacce — 170 gacos (5
Y4acoB B HEJICIIIO).

[Ipenaraemsrii B mporpamMme 1o (pu3mke rnepeyeHp J1ab0paTOPHBIX U MPAKTUIECKUX paboT
ABIISICTCS PEKOMEHJOBAHHBIM, YUYHMTENb J€l1aeT BbIOOp MpOBEAEHUs 1a0OpaTOpHBIX pabdoT u
OTIBITOB C YYETOM HHIUBUIYAITBHBIX OCOOCHHOCTEH 00YyJaromXcsl.



COJAEPKAHUE OBYYEHUA
10 KIIACC

Pasnen 1. HayuHnblii MeTo O3HAHMS NPUPOABI.

®duszuka — QyHIaAMEHTalbHAs Hayka O mpupojae. HayuHblii MeTOA MO3HAHUS U METOJBI
rccaea0BaHus (U3UIECKUX SIBJICHUM.

DKCIIEpUMEHT U TEOpHsl B Mpoliecce Mo3HaHus npupoAbl. HabmrogeHne u 3KCepuMeHT B
busuxe.

CrniocoObl u3MepeHusl (PU3NYECKUX BEIHYMH (aHAJOroBbIe M MU(POBBIE U3MEPHUTEILHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit GU3NIECKUX BeTUIHH (aOCOMIOTHASI U OTHOCUTENbHAS).

MopenupoBanue (U3NYECKUX SBJICHUA U MPOILECCOB (MaTepHalibHAsl TOYKa, aOCOIIOTHO
TBEPAOE TEIO, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsn). [ unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €70 MPUMEHUMOCTU. DU3nUecKas TEOpus.

Ponp u mecro Qusuku B (GOPMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKON JeATETHHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3mepenne cuiabl TOKa W HANPSHKEHUS B IEMH IOCTOSHHOTO TOKAa MPU TTOMOIIN
aHAJIOTOBBIX U IMU(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ IU(poBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mMepeHus GpU3NUIECKUX
BEJTMYMH MPH MTOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBwkeHrne. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIKeHHS. Cucrema
OoTCUéTa.

[Ipsimast u oOpaTHas 3a1a49 MEXaHUKH.

Panuyc-BekTop MaTepuanbHON TOYKM, €ro HPOEKIMU Ha OCH CHUCTEMBbI KOOpAMHAT.
Tpaexropus.

[Tepememienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHas CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOU TOYKH, UX TMPOEKIIMH HAa OCH CHUCTEeMbI KoopauHat. CIoKeHHE TIEpPEeMEIIeHU 1
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MAaTePUAIbHON TOUYKH OT BPEMEHH U UX IpaduKi.

CpoOomHOE majeHue. YCKOpeHHEe CBOOOMHOTO TmaacHus. [[BrkeHue Tena, OpPOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHOU TOUKU
OT BPEMEHHU U UX IpaUKH.

Kpuponuneiinoe asuxenue. J{BuxeHue MaTeprualbHOW TOUYKHU 110 OKPY>KHOCTH. YTIIOBas U
nuHenHas ckopocTh. llepwon m wacrora oOpamieHus. LlenTpocTpemutenbHoe (HOPMaIBHOE),
KacaTeJibHOE (TaHT'€HLIMAJIBHOE) U TIOJIHOE YCKOPEHHE MAaTepUalbHOM TOUKH.

TexHudeckue yCTPONCTBA W TEXHOJOTUYECKHE TPOIECCHI: CHUAOMETP, JIBUKCHHUE
CHapsI0B, LIEMIHBIC, IIeCTepEHYATIC U PEMEHHBIE Mepeiad, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

Crioco0bl uccae0BaHus ABUKCHUM.

Nnnroctpanus npenenbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre NBMXEHHI C UCTIOIB30BAHIEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.



CpaBHeHHE MyTel, TPACKTOPH, CKOPOCTEH ABMKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CHUCTEeMaXx OTCUETa.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHHUSI C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus TMpHU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JABWKCHHHM IO
HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUU.

N3mepenune yckopeHus: CBOOOAHOTO majeHus (PeKOMEHI0BAHO MCIOIb30BaHue HU(POBOU
naboparopun).

W3yyenue nBuxeHHs Teia, OPOIIEHHOTO TOpH3oHTalIbHO. [IpoBepka rumoTe3sl o mpsaMoi
MPONOPLIMOHATIBHON 3aBUCUMOCTH MEXY JAIBHOCTBIO MOJETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yueHune nBukeHUs Teaa N0 OKPYKHOCTU € TOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

UccnenoBanue 3aBUCHUMOCTH TIepHOJia OOpaIIeHHs KOHUYECKOTO MasiTHUKa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[Tepsrlii 3akoH HproToHa. MHepuuanbHble cucTemMbl OTCYETA. [IpUHIMI OTHOCUTEIIBHOCTH
lNanunes. HenneprmanbHbie cUCTEMBbI OTCUéTa (OmpeereHue, MpUuMepsl).

Macca Tena. Cuna. [IpuHuun cynepno3uiuu Cuil.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tperuit 3akoH HproTOHA 11711 MarepraIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTb TPAaBUTAIIMOHHON ¥ MHEPTHON MacCCHI.

Cuna TsxecTd. 3aBHCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAaaeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil mupoThl. JIBUKEHUE HEOECHBIX Tl U HUX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIETocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHMS CKOJBXEHUS M CHJIa TPEHUS TOKOS.
Koaddurment tperns. Cuiia COMPOTUBICHUS MPHU JBWKCHUU Tella B JKUIKOCTH WJIHM rase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JABUKEHHUSI.

HNasnenue. I'mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IPOLECCHl: MOAIIMIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGmronenue aBukeHus TeN B MHEPIMAIBHBIX M HEMHEPLUATBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kayenune nByX UMIMHIPOB WM IIApOB Pa3HOM MACChl C OJUWHAKOBBIM YCKOPEHUEM
OTHOCUTEJIBHO HEMHEPLIMAILHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOICHCTBYIOIIEH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEACHHUEM MacChl Tela
Ha €ro yCKOPEHHE B UHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIMX B PE3YIbTATE B3AUMOICHCTBHUS TEI.

N3mepenne macc no B3auMOAEICTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOABEME U MaJICHUN.

[HenTpoOeKHbIE MEXAaHU3MBI.

CpaBHEHME CHUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopmuie padomaol, nPAKMUKYM.

W3mepenne paBHOACUCTBYIOIICH CUJI P ABMXKEHUHU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka THUITOTE3BI O HE3aBUCHMOCTH BPEMEHH JBW)KCHHS OpyCKa [0 HAKIOHHOW
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHhl.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUX B MPYKUHE U PE3NHOBOM
oOpasie, oT ux aedopmaruu.

N3yuenne nBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKH OJIOK.



N3mepenne kodddummenta TpeHus 1Mo BEIWYHHE YTIOBOTO KOA(P(GHUITMEHTa 3aBUCUMOCTH
Fp(N).

HccnemoBanme JBWOKEHUST Opycka [0 HAKJIOHHOW TUIOCKOCTH C  IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHue nBukeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHO TBEpAoe Teno. [locTynaTenbHoe U BpaliateabHOE ABMKEHHUE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. CrokeHue Cuil, NPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxecTH Tena.

VYcnoBust paBHOBECUsI TBEPAOTO TeENA.

YcTolunBoe, HEYCTOMUNBOE, Oe3pa3IMIHOEC paBHOBECHE.

TexHnueckre yCcTpoOCTBA M TEXHOJOTMYECKHE MPOLECChl: KPOHIUTEWH, CTPOUTENIbHBIN
KpaH, pe€ryarble KOHCTPYKIWH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

UccnenoBanue ycnoBuil paBHOBECHUsI TBEPIOTO Tella, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJa, UMEIOIIETO IJIOMIA/lb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMnynsc MaTepuallbHOW TOYKHM, CUCTEMBI MaTepuajbHbIX TOYeK. L[eHTp macc cucTemsl
MaTepHAIBbHBIX TOYEK. TeopeMa 0 IBHKEHUU LIEHTpa Macc.

NMnynbc cuibl 1 M”3BMEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT umnyiibca MarepuanbHOM TOYkHM. lIpencraBieHne O COXpPAaHEHMM MOMEHTA
HMITYJIbCa B UEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MajJoM M Ha KOHEYHOM IMepeMernieHuu. [ 'padudeckoe mpeacraBicHUe
paboThI CUITBIL.

MOUIHOCTb CHIIBL.

Kunernyeckass sHeprus MmaTepualbHON TOYKU. TeopemMa 00 W3MEHEHUU KHWHETHYEeCKON
SHEPrUY MATEPHAITBHON TOYKHU.

[loTeHnmanbHble U HEMOTEHUUaIbHbIE cuibl. [loTeHumanbHas >Heprus. IloTeHuuanbHas
SHeprust ynpyro neopmMupoBaHHOU NMpyKUHBI. [loTeHIMaNbHAST SHEPrUsl Tejla B OJHOPOIHOM
rpaBUTallMOHHOM ToJie. [loTeHunanpHas Heprusi Tejaa B IPABUTALMOHHOM I0JIE€ OJHOPOIHOTO
mapa (BHyTpH M BHE 11apa). Bropast kocmMudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBsi3p paOOTHl HEMOTEHUUATBHBIX CHJ C U3MEHEHHEM MEXaHHYECKON SHEPTruu CHCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUUECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM Uil HOCATBHOM MKUJIKOCTH KakK CIEACTBHE 3aKOHA COXPaHEHHUS
MEXaHWYECKON IHEPTHUH.

TexHu4yecKkue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYKUHHBIN MUCTOJET, TUPOCKOI, (UTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaktuBHOE nBHKEHUE.

N3mepenre MOLIHOCTH CHUIIBI.

N3menenune sHepruu Tena npu COBEPIICHUH padOTHI.

B3anmuble npeBpalieHuss KMHETUYECKOW M MOTEHUMAJIbHOW JHEPIUM NPU ACHCTBUM HA
TEJIO CUJIbI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHre SHEepruu Npy CBOOOTHOM Ma/ICHUH.



Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3mepenne nmmyibca Tena no TOpMO3HOMY ITYTH.

V3mepenue cuiibl TATH, CKOPOCTH MOJIENHU SJIEKTPOMOOHIISI K MOIITHOCTH CHITBI TATH.

CpaBHeHME U3MEHEHUS UMITYJIbCa Tela C UMITYJIbCOM CHIIBIL.

HccenenoBanue coxpaHeHUs: UMITyJIbCa IIPH YIIPYTOM B3aUMOJCHCTBHH.

N3mepeHne KNHETUYECKON SHEPTUU Teja IO TOPMO3HOMY Iy TH.

CpaBHeHHME U3MEHEHUS TOTEHIIMAIbHOW SHEPTUU NPY>KUHBI ¢ paOOTON CHIIBI TPEHUS.

Omnpenenenre padOTHI CHIIBI TPEHHSI IPU ABMXKEHUU TeJla M0 HAKJIOHHOM MIIOCKOCTH.

Paznea 3. Monekynsipaas ¢pu3znka ¥ TepMOAUHAMHUKA.

Tema 1. Ocroevl MONEKYNAPHO-KUHEMUYECKOU MeOPUU.

OcCHOBHbBIE TIOJIOKEHUSI MOJEKyJspHO-KuHeTnueckod teopun (MKT), ux onbiTHOE
obocuoBanue. uddysus. bpoyHoBckoe NBIKeHHE. XapaKTep IBMKEHHS M B3aUMOACHCTBUS
9acTHIl BemecTBa. MOJEIN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TENl U OOBSICHEHHE CBOWCTB
BElleCTBA HAa OCHOBE ASTUX Mojeneill. Macca u pasmepsl Mozekyn (aromoB). KommuecTBo
BemiecTBa. [locrosanas ABorapo.

TemnoBoe paBHoBecue. Temmeparypa u cmocoObl e€ uaMepenwus. lllkama Temmepatyp
Lenncus.

Mopenbs wuaeanbHOro ra3a B MOJIEKYJSPHO-KMHETUYECKONM TEOpPUHM: YacTULBl rasa
JBHKYTCS] XaOTUYECKU U HE B3aUMOJECHUCTBYIOT IPYT C APYTOM.

I'azoBble 3akoHBL. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas TemmepaTypa
(mkana temneparyp KenpBuna). 3akon JlanmpToHa. M3ompouecchl B HAEATBHOM Tra3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe M30MPOILIECCOB: U30TepMa,
n30Xopa, n3odapa.

CBs3p MeXIy JaBICHUEM M CpPEAHEM KUHETHYECKOM SHEpruel MocTynareabHOro
TEIUIOBOTO JBMKEHMSI MOJIEKYJI HJI€albHOrOo ra3a (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOPUU HIeaTbHOIO ra3a).

CBsi3pb  aOCONIIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CPEIHEH
KMHETHYECKOW 3HEeprueil NocTynaTelbHOro TEIIOBOTO JABUKEHUS €€ YacTHII.

TexHuueckue YCTPOMCTBA M TEXHOJOTHYECKHME TIPOLIECCHI: TEPMOMETp, Oapomerp,
MOJIyYEHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Monenb OpOyHOBCKOTO JTBUKCHHS.

Buneoponuk ¢ 3anuceio pealbHOro OpOYHOBCKOTO JIBHKEHUSI.

Juddyszus xuaxocTei.

Mopens oneita llTepHa.

[IpuTsxeHne MOJIEKyJI.

Mogenu KpUCTAUTNYECKUX PEMIETOK.

Habutoienue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

Hccnenosanue npoliecca yCTaHOBJIEHHSI TETJIOBOTO PAaBHOBECHS IPU TEIUIOOOMEHE MEXIy
ropsiueil U XOJO0AHOU BOJOM.

W3ydenne W30TepPMHUYECKOTO TIporecca (PEeKOMEHIOBAaHO HCIONb30BaHue IH(POBOI
naboparopun).

N3ydeHue n30XopHOTro npouecca.

N3yyenne nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

Tepmonunamuueckass  (T/Z)  cucrema. 3ajaHre  BHENIHUX  YCIOBUM IS
TepPMOJMHAMMYECKON  cuUcTeMbl. BHemHume u  BHyTpeHHHEe mnapameTpbl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJHME 3HAYEHUs BEJIMYMH, ONUCBHIBAIOIINUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano tepmoanHaMuku. CaMONpoU3BOIbHAS peaKcalys TEpMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogenb wuzneanbHOro ra3a B TEPMOAMHAMHMKE — CHUCTEMAa YpPaBHEHUM: ypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaXEHUE AJI1 BHYTPEHHEH SHEPruu. Y CJIOBUS MPUMEHUMOCTH
STOW MOJENU: HU3Kas KOHLIEHTpPAllUs YacTHUl], BBICOKME TemIepaTrypbl. BblpakeHue s
BHYTPEHHEHN YHEPTruy OJHOATOMHOIO UACAIBHOIO rasa.

KBa3ucTtarnueckre u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Brruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temnmonepenaua kak cmoco0 W3MEHEHUS BHYTPEHHEH DSHEPrUM TEPMOAMHAMUYECKOM
cucTteMbl 0e3 coBepieHus: padoThl. KoHBEKIMS, TEMI0NPOBOIHOCTD, U3ITYUEHHE.

KonuuectBo Temnotrel. TermnoéMkocTs Tena. YaenpHas M MOJISIpHAs TEIIOEMKOCTH
BelIeCTBA. YpaBHeHHEe Maliepa. YenbpHas TeEIUIOTa CropaHusi ToIUiMBa. Pacuér kommvecTBa
TEIUIOTHI IpH Teruionepenade. [lonstre 06 aquabatHoM mporiecce.

[lepBriii 3ak0H TepMoauHaMHUKU. BHyTpeHHsist sHeprusi. KonuuecTBo TerioTsl U padbora
KaK Mepbl U3MEHEHUsI BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CHCTEMBI.

Bropoil 3akoH TEepMOAMHAMHMKH JUI PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOAMHAMHMYECKON CHUCTEMBbI MPOXOIUT E€AMHCTBEHHAas aauabara.
AOcoitoTHas Temneparypa.

BTtopoii 3ak0H TEpMOJMHAMUKH /IS HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPEAATh
TEIJIOTY OT OoJiee XOJIOAHOro Tejna K Oonee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeoOpaTuMocTh IpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenne KI1/I. [ukn Kapho.

DKOJIOrMuecKHe acleKThl MCIONIb30BaHMsl TEIJIOBBIX JBUraTeneil. TeraoBoe 3arps3HeHue
OKPY’KaloIlle Cpebl.

TexHuueckue ycTpoiiCTBa U TEXHOJIOTMYECKHE MPOILECCHI: XOJIOAUIBHUK, KOHIULUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIA JBUTATENIM, MapoBas TypOWHA, TMOIYYCHHE CBEPXHHU3KUX
TEMIEpaTyp, YTHIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUMEM TEIUIOBOTO HAacoca,
yTUIU3alusl OMOOPTraHNYECKOTO TOIIUBA JJIsl BRIPAOOTKU «TETLIOBOW» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHneHune TemnepaTypsl IpH aquadaTHyecKOM pacIIupEHUH.

Bosnyninoe orauso.

CpaBHeHME yJeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl n3MEHEHHs BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabatHoro mpoiiecca.

KomMmnbrorepHble MoJ1enH TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3mepenne yaenbHOU TEII0EMKOCTH.

UccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro npoiecca.

N3yueHne B3aMMOCBSA3M HHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevle nepexoowl.

[TapooOpazoBanue u kKoHaeHcamnus. VcmapeHue W KureHue. YAelbHas TeIJIoTa
napooOpa3zoBaHusl.

HacpiienHsle ¥ HeHacbllleHHble Mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, X HE3aBHUCHUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramnmueckue u amopgHbie Tesna. AHU30TPONHUS CBONCTB KPUCTAJJIOB.
[InaBnenue u kpucTanIuzanus. Y AenbHas TeroTa miaBienus. Cyonumarus.

9



Hedopmaruu tBEpHOro Tena. Pactsokenme u cxarme. Casur. Moayns FOnra. Tlpeaen
yapyTux aedopmaruii.

TeruioBoe pacmpeHue KUAKOCTEH U TBEPIBIX Te, 00bEMHOE U JTUHEHHOE pacIIupeHHE.
AHrapMOHHM3M TEIJIOBBIX KOJEOAHUN YacTHUI] BEIIEeCTBA KaK MPHUYMHA TEIJIOBOTO PACUIMPEHUs
Ten (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEPTUH B (PA30BBIX MEpEXOax.

VYpaBHeHuUE TEII0BOro OanaHca.

[ToBepxHocTHOE HaTsmKeHHE. Koo duimeHT moBepXHOCTHOTO HaTshKeHHs. KanumnspHbie
siBJeHUd. /aBieHue moa UCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. ®opmyna Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKME TPOLECChl: JKUAKUE KPUCTAILIbI,
COBPEMEHHBIC MAaTEPUAIIBI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npu mnoHMKEHHOM JIaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSHKEHHUS.

OMNBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmauuBanue.

Kanwmnsipusie siBieHus.

Mopeny HEHbIOTOHOBCKOM JKHUIKOCTH.

Crioco0bI M3MEpPEHUS BITAKHOCTH.

WccnenoBanue HarpeBaHusl U MIIABJICHUS KPUCTAITIMYECKOTO BEILIECTBA.

Bunsr nedopmartwii.

Habmoienue mansix aedopmaruii.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaol, npaKkmuxKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbAA.

N3yueHune cBONCTB HACHIICHHBIX ApOB.

N3mepenne abCOMOTHOM BIIAXKHOCTH BO3yXa M OI[CHKA MAacChl TAPOB B TIOMEIIICHHH.

N3mepenne kodduirenTa HOBepXHOCTHOTO HATSKEHHSL.

N3mepenne momynst FOnra.

HccnenoBanune 3aBUCUMOCTH AepopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJTBL.

Pa3pnen 4. DuekTpoauHaMuka.

Tema 1. Inexmpuueckoe nove.

DnekTpuzanus Tel U €€ MpOsIBICHUS. DJIEKTpUUecKuil 3apsaa. /[Ba BUaa 3JE€KTPUUYECKUX
3apsanoB. [IpoBOAHWKH, AMAIEKTPUKH W TIOMYHPOBOIHUKU. DJEMEHTAPHBIA AIICKTPUUECKHUI
3apsa]l. 3aKOH COXPaHEHUs JIEKTPUUECKOTO 3apsija.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona.

Dnektpuyeckoe noise. Ero neiicTBre Ha AIEKTPUUECKUE 3apsibl.

Hanpsok€anocts  snextpuueckoro mnosid. [IpoOueiit  3apsin. JluHuM HanpskEHHOCTH
ANEKTpUUECKOro nojist. OJHOPOAHOE FNEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANIOB M HAIpPsHKCHHE.
[lotenumanbHass  3Heprusi  3apsga B DJIEKTPOCTATUUYECKOM  MOJE. [Torenunan
ANEKTPOCTaTUYECKOro T1ojsi. CBsi3b HANPsSHKEHHOCTH TIONS W PA3HOCTH TOTEHIMAJIOB IS
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIUTT CyNepIO3UIINH JIEKTPUUECKHUX MTOJICH.

[Tone toueuynoro 3apsina. [lome paBHOMepHO 3apstkeHHOM cdepsl. [lone paBHOMEpHO
3apsOKEHHOTO 1o 00bEMy 1mmapa. [losne paBHOMEPHO 3apsKEHHON OECKOHEUHOM IIOCKOCTH.
Kaptunbl nuHM HANPS>KEHHOCTU ATUX MOJIEN U SKBUIIOTEHIIUAIbHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B ANEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PABHOBECHS 3apsJIOB.

JIMDIIEKTPUKY B JIEKTPOCTAaTUUYECKOM Mosie. [{usnexTpruueckass MpOHUIIAEMOCTh BEILIECTBA.
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Konpnencarop. OneKTpOoEMKOCTh  KOHJEHCATOpa. ONeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapamiensHOe  coequHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHOE — coOeAMHEHUE
KOHJICHCAaTOPOB.

DOHeprus 3apsHKEHHOTO KOH/IEHCATopa.

JIBM>keHHE 3apsHKEHHOM 4acTULBI B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHHYecKue yCcTpoMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOIN, 3JIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIAEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCeTpoCTBO M IPUHIUIL JEHUCTBUS 3JIEKTPOMETPA.

DJNEKTPUYECKOE T10JIE 3aPSKEHHBIX IAPUKOB.

DEKTpUUYECKOE MOJIE JBYX 3apsSKEHHbIX IJIACTHH.

Mogens 3nekTpoctaTiueckoro reneparopa (Ban ae 'paada).

[IpOBOHHKY B 2JIEKTPUUECKOM IOJIE.

OJNeKTpoCcTaTUYECKasl 3aluTa.

Y CTpoHCTBO M IEMCTBHE KOHAEHCATOPA MOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIO@AAM IUIACTHH,
paccTosHUS MEXy HUMU U AUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIs 3apsKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomoi, npaKmuKym.

OneHka cuil B3aMMOAECHCTBUS 3apsyKEHHBIX TEJI.

HabmroneHnue npeBpalieHust 3Hepruy 3apsKeHHOT0 KOHAEHCATOpa B SHEPTUI0 U3ITyUEHUS
CBETOAMO/IA.

W3y4eHne nmpoTekaHus TOKa B LIETIH, COEPKALIE KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH NOTEHUUAIOB (HANPSOKEHMs) MpPU  MOCIEAO0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. llocmoannwlil 3n1eKmMpuydecKuil mox.

Cuna toka. IlocTostHHBIHN TOK.

VYcinoBus  CyIIECTBOBAHUS IIOCTOSIHHOTO DJIEKTPUYECKOrO TOKa. VICTOUHMKHM TOKa.
Hanpsoxenue U u 9J1C é.

3akoH OMa 1l yyacTKa LEIu.

DJEeKTpUYECKOE  COMPOTUBIEHHE.  3aBUCUMOCTb  COIPOTUBJIEHHMS  OJHOPOJHOTO
IIPOBOJHMKA OT €ro JJIMHBl M IUIOIIAJU IONEPEYHOIO CEUEHHUs. Y AEIBHOE COINPOTUBIICHHE
BEILIECTBA.

IlocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEJUHEHHME IPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX AMEKTpHUYecKuX 1enei. [Ipasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH [[xoyns—Jlenua.

MOIHOCTE 3IEKTPUIECKOT0 TOKA. TerioBas MOIHOCTb, BbIIEIsIEMast HA PE3UCTOPE.

OJIC m BHyTpeHHee CONpOTHUBIEHUE MCTOYHMKA TOKAa. 3akoH Oma ansd 1noJHOU
(3aMKHYTOI) 3JIEKTpUYECKON 11ernu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTkoe 3amMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHHUecKue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: aMIEPMETpP, BOJIBTMETD,
peocTaT, CUETUHK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

W3mepenne cuibl TOKa ¥ HAIIPSDKEHUS.

HccnenoBanue 3aBUCUMOCTH CHWJIBI TOKa OT HAIPSDKEHUs JUIS PE3UCTOpA, JIaMIIb
HaKaJUBaHUS U CBETOAMOMA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MIONIEPEYHOT0 CEUYEHUS U MaTepuaa.
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HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINpPOTUBJICHHUS MpPU IOCTOSITHHOM
HanpsKeHUH.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE rajibBaHMUECKOIO AJIEMEHTA M OLICHKA
BHYTPEHHEI'0 CONPOTUBIICHHUS.

CriocoObI coeTMHEeHNsT ICTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEXAY MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomeol, npaKmuxKym.

HccnenoBanne cMeIaHHOTO COEIMHEHUS! PE3UCTOPOB.

V3mepeHue yaeabHOro CONpOTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAaKaIUBaHMSL.

VYBenuueHue npenena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenne DJ[C 1 BHYTpEHHETO CONPOTUBIIEHUS! UCTOYHHUKA TOKA.

Hccnenoanue 3apucumoctd J1C raabBaHMUECKOTO 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIUAIOB MEXAY MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKa OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunulx cpeoax.

DneKkTpuuecKas MPOBOAMMOCTh pPAa3JIMYHBIX BELIECTB. OJIEKTPOHHAs MPOBOAMMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINpPOTUBJIEHHS  METAJIOB  OT  TEMIIEpPaTyphl.
CBepXxnpoBOIUMOCTb.

DnexTpuyeckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBeHHass M MNpPUMECHas MPOBOJUMOCTb IOJYNPOBOJAHUKOB.
CgoiicTBa p—n-nepexosa. [loaynpoBogHuKOBBIE TPHUOOPHI.

DNEeKTPUUECKUIl TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHYECKasl AUCCOLMAIM. DIEKTPOJIU3.
3axonbl Dapazest U1l JIEKTPOIH3a.

Onexktpuueckuil TOok B rasax. CaMOCTOSTENIbHBI M HECAMOCTOSTEIbHBIN pa3ps.
Paznuunbie Tumel caMocTosTenbHOro paspana. Monnusd. [Lnazma.

Texnuueckue ycTpoHCTBA M TNPAKTUUECKOE MPUMEHEHHME: Ta30pa3psaHble JIaMIIbI,
AJIEKTPOHHO-JIy4eBasl TpyOKa, MOJIyIPOBOJHUKOBBIE MPHUOOPHI: U0, TPaH3UCTOP, (HOTOAUOL,
CBETOAMOJ, TalbBaHWKA, padUHUPOBAHWE MEIW, BbBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOIUMOCTB 37EKTPOIUTOB.

3axoHbl 35exkTpoianza apazes.

HckpoBoii pa3psa 1 IPOBOJIUMOCTh BO3yXa.

CpaBHeHHE TPOBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSS IPOBOJUMOCTD TUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomol, npaKmuxym.

Habmronenue snexkrpoiusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

VccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU AUOAA.

Du3nyecKuil NPaKTHKYM.

CriocoOb1 m3mMepeHust GU3NIECKUX BEIWYHH C HCIIOJIB30BAaHHEM aHAIOTOBBIX M IIH(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEITHOCTH  W3MEpeHuH  Qu3muecknx BenuunH. OlEeHKa TpaHuIl
MOIPEIIHOCTEM.
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[IpoBeneHne KOCBEHHBIX W3MEPCHHM, WCCIICIOBAaHWA 3aBUCHMOCTEH  (PH3UUeCKHX
BEJIMYMH, MPOBEpKa IMpeIOKEHHBIX TUIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTUYECKHX
paznenax «Y4eHUYecKui IKCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM).

MexnpeamMeTHsbie CBA3H.

N3yyenne kypca ¢pusuku yriryoaéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCA C YUETOM
COJIepKATENIbHBIX MEXIPEIMETHBIX CBsI3€M ¢ KypcaMM MaTeMaTUKd, OWOJOTMM, XHMUH,
reorpauy ¥ TEXHOJIOTHH.

Mesicnpeomemmnvle nonaAmMuUsA, C6A3AHHLIE C UZYUCHUEM MEMOO06 HAYYHO20 NOZHAHUA:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (usMueckas BeIMYUHA, 3aKOH, TEOpHsl, HaONIO/EHUE,
9KCIEPUMEHT, MOJIEIIMPOBAHHUE, MOAEIb, U3MEPEHHE, IOTPEITHOCTU NU3MEPEHUM, N3MEPUTEIBHbIE
npuOopsl, nudpoBas 1adopaTopusl.

Mamemamuxa: pemieHre cucteMbl ypaBHeHuil. JluneiHas ¢yHkuus, napabona,
rurepOona, ux rpaduku u cBoiicTBa. TpuroHomerpuueckue (GpyHKIUH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPBI M HMX INPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKUBOM mpupoze, auddys3us, ocMoc, TenaooOMeH
KUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpY)KaloIled  Cpelbl,  yTHIH3aLUs
OMOOPraHMYECKOro TOIIMBA Ui BBIPAOOTKHM «TEIUIOBOM» M 3JIEKTPOIHEPIUH, IMOBEPXHOCTHOE
HaTSHKEHHE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE, HIEKTPUUECKHUE SIBICHUS B AKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOoJIy4YeHHe HaHOMAaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U
ra3oB, OJKUAKHE KPHUCTAJUIbl, OJJIEKTPUYECKHUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAS
JYiCCOLMAINs, TalbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIUSI.

TI'eozpaghua: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue IBUKEHUN C UCIIOJIB30BAaHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TpEHUs B TEXHHUKE, CTaTMYECKHMEe KOHCTPYKUMH (KPOHIUTEHH, pemérdaTsie
KOHCTPYKIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), IBUraTelb BHYTPEHHEro CropaHusi, napoBas TypOHHA, OBITOBOW XOJIOAWJIBHUK,
KOHJMIIMOHEpP, TEXHOJOTUU IIOJIyYEHHUS COBPEMEHHBIX MAaTepuaioB, B TOM  4HCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTHYECKas  3allluTa,  3a3€MJICHHUE
AIIEKTPONPUOOPOB, Ta30pa3PsAHBIC JTAMITBI, TIOTYIPOBOIHIUKOBEIE IPHOOPHI, TaTbBAHUKA.

11 KIIACC

Pasnen 4. DiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHurtHoe IoJie.
Bekrop maruuTHON MHAYyKUMK. [IpUHIMI Cynieprio3uLUA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
MHAYKINH.

MarautHoe noje MPOBOJHUKA C TOKOM (NPSMOTO IPOBOJHMKA, KaTyLUIKH U KPyTrOBOT'O
BuTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenma, e€ HampaBiIeHHE W MOAYJb. JIBIDKCHHE 3apsDKCeHHOW YacTHIBI B
OJTHOPOJHOM MarHuTHoOM noje. Pabota cuibl Jlopenua.

MarnutHoe nosie B Beuiectse. deppomMarHeTHky, napa- U JuaMarHeTUKU.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKUE IPOLECCHl: IPUMEHEHHUE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUTATENb SKOOM, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUII.

Hemoncmpayuu.

Kaptuna nMHMH WHAYKOIMM MAarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOTO
MIOCTOSTHHBIX MarHUTOB.
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Kaptuna nuHUN MarHUTHOW WHAYKUMU TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'O KOJIbIIEBOTO IPOBOJHUKA, KATYLIKH C TOKOM.

B3anmopeiicTBue qByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJINTA.

Habmoienue nBkeHus My4yka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUMI NEHCTBUS 3JEKTPOU3ZMEPUTENIBLHOTO MPUOOpa MarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

HccnemoBanye MarHUTHOTO TOJIS IIOCTOSHHEIX MAarHUTOB.

HccnenoBanue cBOWCTB heppOMarHeTHKOB.

UccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl Ammepa.

N3ydeHue 3aBUCUMOCTH CUJIbl AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHMSI CHIIbI AMIiepa.

Tema 5. dnexkmpomazHumHuan uHOYKyus.

SBneHue »neKTpoMarHuTHOM MHAYKIUU. l[loTok Bekropa mMarHuTHOW MHAyKuuu. DJ(C
WHIYKIMW. 3aKOH 3JeKTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe snexTpuueckoe Tmole.
Toxku dyko.

O/J1C uHIyKIMK B TPOBOAHUKE, IBMKYIIEMCS B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuino Jlenna.

NunyktuBHOoCTh. Karymika WHAYKTHBHOCTH B II€MKM TOCTOSIHHOTO ToKa. SIBieHue
camonnaykiuu. J/1C caMOMHayKIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKA C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckue yCTpPONCTBA M TEXHOJIOTMYECKHE TIPOLECCHl: HMHAYKIIMOHHAS TI€Yb,
COJICHOUJ, 3aII1Ta OT JIEKTPU3ALUHU TN MPU JBUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKIIUH.

UccnenoBanune 3aBucumoctd IJIC MHAYKUHMH OT CKOPOCTH HM3MEHEHHs] MarHUTHOTO
MOTOKa.

IIpaBuno JleHna.

[Tagenue MarHuTa B aTFOMUHHEBOM (MeIHON) TpyOe.

SBneHue caMOMHIYKITUH.

Uccnenoanue 3aBucumoctu IIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS CUJIbl TOKA B
LICIIH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

UccnenoBanue siBIEHUS AIEKTPOMArHUTHON MHIYKITHH.

OrnpezneneHre HHIYKUUHA BUXPEBOIO MAarHUTHOTO TOJIA.

UccnenoBanue siBneHUs CAMOUHIYKITHH.

CO6opka MozieH 3JEKTPOMAarHUTHOTO TeHEPATopa.

Pa3nen 5. Kojie0aHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koyieoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemaTmueckoe ¥ AMHAMHUYECKOE  OMHCAHUE.
DHEpPreTH4eckoe  OnucaHue (3aKOH  COXPaHEHHMs] MEXaHMYeCKOW sHepruu). BriBojg
JUHAMMYECKOTO OINHCAaHUS TapMOHHUYECKHMX KOoJeOaHWH U3 UX OJHEPreTHUecKoro U
KUHEMATHYECKOT'O OIMCAHHS.

Ammuntyaa u Qasza xonebanuil. CBA3b aMIUTUTYbl KOJNEOAHUN HCXOTHOW BEIUYHHBI C
aMIUIUTYy1aMU KoJie0aHUi €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactota konebanuii. [leproa ManbIx CBOOOAHBIX KOJIEOaHUI MAaTEMAaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIeOaHUM IPYKUHHOTO MasTHUKA.
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[lonsatne o 3aryxarommx KojeOaHWsx. BreiHyXkneHHble KojeOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pPe30HAHCHOM KpUBOW. ABTOKOJICOaHUS.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHME IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJbHblE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KojaebaTebHOrO ABMKEHHUS.

Habutoienue He3aBUCMMOCTH NEpHOAA MAJIbIX KOJIeOaHUM Irpy3a Ha HUTHU OT aMILIUTYbI.

HccnenoBanue 3aTyxaomux KojaeOaHuil U 3aBUCUMOCTHU NEPHO/Ia CBOOOIHBIX KOJeOaHMit
OT CONPOTUBJICHUS.

HccnenoBanue kosnebaHMi Ipy3a Ha MacCHUBHOM NpPYXKHMHE C LENb0 (OPMHUPOBAHUS
NpeCTaBICHN 00 HaeaTbHON MOJIENTH MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs PHEPTUM MpH KoleOaHUAX rpy3a Ha MpyKUHE.

UccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

W3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U MIPY>KUHHOT'O MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS Tela B X0/I€ KoJIeOaHUI Ha yIIPyroMm MojBece.

W3y4yeHne nBUKEHHUS HUTSAHOTO MAsTHUKA.

[IpeoOpazoBanue SHEPTUH B MIPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOUIMX KOJeOaHuUil.

UccnenoBanue BRIHYKIEHHBIX KOJICOaHUM.

Tema 2. DnexmpomazHumusvie Ko1e0aHUA.

KonebGarenbupiii kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIIMTYAbl 3apsia KOHAEHcaTtopa ¢
aMIUIUTY 101 CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UII€ATbHOM KOJe0aTeTbHOM KOHTYpE.

3aryxamoIlye 3JeKTPOMarHuTHble KoyieOaHus. BBIHYyXJE€HHbIE 3JIEKTPOMarHUTHbBIE
Kosie0aHusl.

IlepemenHbIii TOK. MOIIHOCTH NEPEMEHHOTO0 TOKA. AMIUIMTYAHOE U JEHCTBYIOIEE
3HAYEeHHUE CHJIbI TOKAa M HANPSHKEHUS TP pa3anyHON (hopMe 3aBUCUMOCTH NEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHyconganbHbIi EPEMEHHBIN TOK. Pe3rcTop, KOHIEHCATOp U KaTyIlIKa HHAYKTUBHOCTH
B LIENIA CHHYCOMJAJIBHOIO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEeHUM.

WneanbHblil Tpanchopmatop. IIpousBonactBo, nepeaaya v norpeOieHue 3IEKTPUIECKOH
SHEPIrHH.

OKOJIOTMYECKHE PUCKHM IIPU IPOU3BOJACTBE IEKTPO3HEpruu. KyibTypa HCIonb30BaHMs
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHudyeckue yCTpPONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, IMHUM 3JIEKTpoIepe1ay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUIH OT MHIYKTHUBHOCTU U €MKOCTH KOHTYpA.

OcuiorpaMMbl 3J1€KTPOMarHUTHBIX KOJeOaHuH.

I'enepaTop He3aTyXarOMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mosenb 37€KTpOMarHuTHOTO TeHEPATopa.

BeIHyX1eHHbIE CHHYCOMJAJIbHBIE KOJIEOAHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mocnenoBaTeNbHOM COEIUHEHUM PE3MCTOPA, KAaTyIIKM MHIYKTMBHOCTH U
KOHJIEHCaTOopa.

YCcTpoHCTBO M MPUHLIKI ASUCTBUS TpaHC(hopMaTopa.

Mojienb TUHUM 3IEKTpOIEpe1adHm.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.
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Nzyuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKA Y€pe3 MOCIEN0BATEIbHO COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKYy U PE3UCTOP.

HabmroneHue 371eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue pabOThl ICTOYHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IN1eKmMpPOMAZHUMHbBIE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeuynsle W HpoOJOJbHBIE
BoJIHBL. [lepuon, ckopocTe pacnpocTpaHeHHs M AjauHa BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)keHue, NperoMiIeHne, nHTepdepeHus U TudpaKius.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHUE OKPYKAKOLIEN CPEIbI.

OJNEKTPOMarHUTHbIE BOJIHBL. YCJIOBUS HM3JIy4Y€HMs JIEKTPOMAarHWTHBIX BOJH. B3anmuas
OpHUEHTALINS BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  JJIEKTPOMAarHWTHBIX BOJH: OTpPaXEHHE, IPEIOMIICHHE, MOJIIpU3aLus,
uHTEepPepeHIHs U TUPAKIHSL.

[IIxana 351€KTPOMAarHUTHBIX BOJIH. IIpHMeEHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpyHUIMIIBI paguOCBA3U U TeaeBUACHUA. Paguonokanys.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeJIbl.

TexHudeckue ycTpolcTBa M IMPAKTUYECKOE NPUMEHEHME: MY3BIKAJIBHBIE WHCTPYMEHTHI,
pamap, paguoNpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHNE TONEPEUYHbIX U MPOJOIBHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habutoienue oTpaskeHus U NpeaoMIIeHHUSI MEXaHUUECKHUX BOJIH.

Habmonenue nntepdepeHun 1 Audpakmy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI1 pE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHUE.

HaGmtoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
Kose0aHuil.

HccnenoBanne  CBOWCTB — AJIEKTPOMAarHMTHBIX — BOJIH:  OTPa)K€HHE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, MHTepdepeHus.

O6nHapyxeHue nH(PaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUECHUN.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.

N3y4enue pacipocTpaHEHMsI 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAmonnHENHOE pacIpOCTpaHEHHUE CBETa B OJHOpOAHOM cpexe. JIyu cera. ToueuHbId
HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpaxeHus cBeTa. IlocTpoeHune n300pa’keHHI B IIIOCKOM
3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBeta. 3akOHBI MpeJIOMIIEHUS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IMOKazarenb npenomiaeHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHWE IJIMH BOJH IIPHU IEPEXOJE MOHOXPOMATHYECKOIO CBETA YEpe3 TPaHMIly pasiela
JBYX ONTUYECKUX CPEl.

Xon nyuedt B npusme. ucnepcus ceera. CiloxkHbli cocTaB Oenoro cera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPasKEeHUSI.

CoOupatonie M pacceuBarolye JuH3bl. ToHKasg nuH3a. DOKyCHOE paccTosHHE H
ONTUYECKAasi CUla TOHKOW JMH3BI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS TOHKOW CepuyecKoi
JIMH3BI OT €€ FEOMETPUH U OTHOCUTEJIBHOTO MOKA3aTels IPEIOMIICHUS.
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@opMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBaeMOE JIMH30M.

Xox nyya, IpOUIEAIEro JIMH3Y MO TPOU3BOIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300paskeHU TOYKK U OTpEe3Ka MPSIMOU B COOMPAIOIINX U PACCEUBAIOITUX JTMH3AX
U UX CHUCTEMaXx.

Onrtuyeckue npudbopsl. Paspemaromnias cnocoOHOCTh. ['11a3 Kak onTudeckas cucremMa.

[Ipenenbr npUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonroBas ontuka. HWuaTtepdepenmus cBera. KorepeHTHbIE UCTOYHHWKH. Y CIIOBUS
HAOMIOJIEHUS! MAaKCHMyMOB M MHHHUMYMOB B HWHTep(EpPEHIIMOHHOM KapTHHE OT MABYX
KOTePEHTHBIX HCTOYHUKOB. [IprMephl KilacCHIecKX HHTEP()EPEHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakiuonHas pemérka. YcloBue HaOMIOACHHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[lonspuszanus ceera.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE TPOLECCH: OYKH, JIyNna, MEepUCKOIl,
¢dboToanmapaT, MHUKPOCKOI, MPOESKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OITHKA, AUPPAKIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHbI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETA.

Habutoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xoaa CBETOBBIX MTyYKOB Yepe3 MIIOCKONApAILIEIbHYIO IUIACTHHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKona.

HaGmronenue nuatepdepeHimn creta.

HaOmronenre nBETOB TOHKUX IUIEHOK.

HaGmonenue audpaxiuu certa.

N3yyenne nudpakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOrO CEKTpa.

Habmonenue nucnepcun cBera.

Habutoienue nomisipuszanuu cBera.

[IpuMeHeHre NoNsIPOUIO0B AJIsl U3YUEHUsI MEXaHUYECKUX HANPsHKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3mepenne nokazatess IpeoMICHHS CTEKJIa.

HccnenoBanne 3aBHCUMOCTH (POKYCHOTO PACCTOSHHSI OT BEIIeCTBa (Ha MPHUMEPE KUIKHX
JIUH3).

N3mepenne GpOKyCHOTO pacCTOSIHHS PACCEUBAIOIINX JIFH3.

[Tomydenue n300pakeHUs B CUCTEME M3 TIOCKOTO 3epKajia U JIMH3HI.

[Tonmyuyenue n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

Habmronenune mudpakunm, nHTEpHEPEHIINN U TOSPU3AIIUH CBETA.

N3yueHune nonsipusaliiy cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

W3zyuenne naTepdepeHINN Ja3epHOTO UTYICHUS Ha ABYX IIEIISX.

Habmonenue nucnepcuu.

HaGmronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTPA.

N3mepenue 1auHbl CBETOBOW BOJIHBI.

[TonmyyeHnne ciekTpa U3Ty4eHHs CBETOMOAA TP MOMOIIH AU(PAKIIMOHHOHN PEIIETKH.

Pa3nen 6. OcHOBBI crieMAJIbHONH TEOPUH OTHOCHTEJIBLHOCTH.

['paHuupl NPUMEHUMOCTH KJIACCHYECKON MeXaHukH. [locTynarel cnenuanbHOW TEOpUH
OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpazoBanust  JlopeHua.  VYcinoBue
NpUYMHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHHM U COKpalleHUe
JUIAHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.
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CBsi3p Macchl C 3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbI. DHEPTHUS TOKOS.

TexHuyeckue ycCTpoONCTBA M TEXHOJIOIMUECKHE IPOLECCHI: CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENH 3apSKEHHBIX YACTHII.

YdeHnueckuit 3KCrepuMeHT, Ja0opaTopHble paboThl, MPAKTUKYM.

Omnpenenenne UMITyJIbCa W SHEPTHH PEIATHBUCTCKUX YacTHIl (TI0 ¢oTorpadusiMm TPeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0J1€).

Paznen 7. KpanroBas pusuka.

Tema 1. Kopnyckynapno-601n0860ii oyaiusm.

PaBHOBecHOE TemOBOE W3NydYeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Tejia). 3aKoH
cMerenns Buna. ['unoresa [linanka o kBaHTax.

@®OTOHBI. DHEPIUs U UMITYJIEC (POTOHA.

®otorddext. Onbitel A. I'. CroneroBa. 3akoHbsl Gporodddexra. YpaBHeHHe DHHIITEHA
s porordderra. «KpacHas rpanunay Goroaddexra.

JlaBneHnue cBeTra (B YacCTHOCTH, J[aBJICHHE CBeTa Ha aOCOJIOTHO MOIJIOINAIOUIYI0 U
a0Co0THO oTpaxarolyto nmoepxHocts). OneiTsel [1. H. JleGenena.

BonHoBble cBoicTBa yactull. Bomnel ne bpoiuns. lnvuHa BosHbl ne bpoins u pasmepsl
o0ylacTh  JIOKaJdM3alMy  JABIDKYIIEWcs  d9acTUlbl.  KoOpIyCcKyJIspHO-BOJHOBOW  Tyallu3M.
Judpaxiyst 371€KTPOHOB Ha KpHCTaJIIax.

Crnemmduka nzmepenuit B Mukpomupe. CooTHomeHus: Heonpeaenénnocreit [ eitzendepra.

TexHuueckue ycTpoilcTBa W TEXHOJOTHMUECKHE MPOLECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
¢dboTonaTunK, TYHHEIBHBI MHKPOCKOII, COJIHEYHAs OaTapesi, CBETOINO/I.

Hemoncmpayuu.

®oTo3(PeKT Ha YCTAHOBKE ¢ TUHKOBOW IJITACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO GpoTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBELIEHHOCTH.

Cetoauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanme potopesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHoBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOAUO OT HANIPSKEHHUSL.

Tema 2. @usuka amoma.

OnBITHI 110 WCCIIEAOBAHUIO CTPOSHUS aToMa. [itanerapHas Mmojiens atoma Pesepdopaa.

IToctynatsl bopa. Uznyyenue u morsiomieHue (pOTOHOB MPH MEPEXoJe aToMa € OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypOBHEHN 3HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE M BRIHYXKIEHHOE H3TyueHue ceerta. Jlazep.

TexHuueckue yCTpPONCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: CIIEKTPAlbHBIA aHAJIN3
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopens onsita Pesepdopaa.

HabmroneHue muHeHYaThIX CIIEKTPOB.

YCTpoNCTBO U IEUCTBHE CYETYMKA HOHU3UPYIOLIUX YaCTHLL.

Onpenenenne QJIMHBI BOJIHBI JIA3EPHOTO U3JIYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

Habmoienue nuHeiRvaToro cuexkTpa.

HccnenoBanue criekTpa pa3pe’K€HHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHUE MOCTOSHHOU
Punbepra.

Tema 3. Qusuxka amomHo20 A0pa u I1EMEHMAPHHIX YACHUY,.

Hyxnonnas mozgens sapa I'eiizenOepra—VBanenko. 3apsn siipa. MaccoBoe yucio sapa.
N3otomsl.
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PannoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnajn. ['amma-
U3ITyYEHHUE.

3aKkOoH paaUOaKTHBHOIO pacnaga. PaavoakTtuBHble u30TONBI B mpupone. CpoiicTBa
MOHM3UPYIOUIETO  W3IydyeHus. DBinsHue pagvoOakTUBHOCTM HAa  JKUBBIE  OpPIaHU3MBI.
EctectBenHsblil poH nznyuenus. JJozumerpusi.

DOHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepuble peakuuu. Jlenenue u cuHTe3 saep. SAnepHele peakTophl. [IpoOnemsl
YIPaBIEMOrO0 TEPMOSIAEPHOTO CHHTE3d. OKOJIOTMYECKHE aCHEeKTbl pPa3BUTHS  AAEPHOHN
SHEPTEeTHUKH.

MeTopl pErUCTpaLY U UCCIIENOBAHNS 3JIEMEHTAPHBIX YACTHII.

@yHIaMEHTAIIBHBIE B3aUMOJAEHUCTBUA. bapuoHbI, Me30HBI U JienToHbl. [Ipencrasienue o
CranpaptHoi Moznenu. KBapk-TritooHHast MOAEIb aJpOHOB.

®dusuka 3a npenenamu CtannaptHoit mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO M3myeckoil KapTUHBI MUPA.

TexHHYecKue yCTpONWCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: JO3UMETpP, KaMmepa BuibcoHa,
SJEPHBIA  pPEeaKkTop, TEPMOSIEPHBbIM peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C HUCIIOIb30BAaHUEM JI03UMETpA.

W3zydenne nmornomeHus 0eTa-4acTull aTlOMHUHHIEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMHUHM M ACTPOPU3UKH.

Oranbel pa3BuTus acTpoHomuu. [lpukiazHoe #  MHUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (H3MKH s OOBSICHEHHS MNPHUPOJBI KOCMHUYECKUX
00OBEKTOB.

MeToapl acTpOHOMMYECKHMX HCClIeOBaHUNA. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
panuoTenecKonsl, BHEaTMOC(hepHas aCTPOHOMHUSI.

Bun 3Bé3aHoro Heba. Co3Besaust, spKue 3BE3/bI, MIIAHEThI, UX BUAUMOE JABHKEHHE.

ConHeuHas cuctema.

Connue. Connevnas akTuBHOCTh. McTounuk sneprun ComnHua u 3BE37.

3BE31pl, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3/bI TJIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTDY IS
3BE€37 IUVIABHOM  mocniefoBareabHOCTH. BHyTpenHee crpoenue 3BE3a. CoBpeMEHHBIE
IIPEJICTaBICHUS O IIPOMCXOXKIEHUH 1 3BotonK CoJHIa U 3BE37. DTalbl )KU3HU 3BE3N.

Mnneunsiit [IyTs — Hama [ManakTtuka. [onoxxenue u aeumxenue Connna B [Nanaktuke. Tumsl
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PasOeranme ramaktuk. Teopust
bonbuioro B3peiBa. PeIMKTOBOE N3IyUYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

HaGmonenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH JJI ONpEeAeTCHHUs] TOJIOKEHUsT HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3a1si CEBEPHOTO NOJYIIApHs U SIPKUE 3BE3IBI.

Habumonenus B Teneckon JlyHsl, TU1aHeT, TYMaHHOCTEH M 3BE3IHBIX CKOIJICHUH.

Du3nyecKuil NPaKTHKYM.

CriocoOb1 m3mMepeHust GU3NIECKUX BEIWYHH C HCIIOJIB30BAaHHEM aHAIOTOBBIX M IIH(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEITHOCTH  W3MEpeHuH  Qu3muecknx BenuunH. OlEeHKa TpaHuIl
MOIPEIIHOCTEM.
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[IpoBeneHne KOCBEHHBIX W3MEPCHHM, WCCIICIOBAaHWA 3aBUCHMOCTEH  (PH3UUeCKHX
BEJIMYMH, MPOBEpPKa MPENOKEHHBIX TUIOTe3 (BbIOOp M3 paboT, OMHCAHHBIX B TEMATUYECKUX
paznenax «Y4eHUYecKui IKCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM).

O0o0marmuee NOBTOPEHME.

O06o0menne W cucTeMaTu3alus CoAepKaHMs — paslienoB  Kypca «MexaHuKay,
«MonekymnspHas (uU3MKa U TePMOAMHAMHKA», «JIEKTpoAMHaAMUKay, «KomebaHus U BOJHBI»,
«OCHOBBI  CIIELIMATILHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas Qu3nukay, «IJIEeMEHTHI
ACTPOHOMUU U aCTPOPUUKIY.

Pone ¢usuku u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMAIBHON U
ATHYECKON cdepax [esATENIbHOCTH 4YelOBeKa, pPOlb W MecTOo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOW HAay4YHOM KapTHHE MHpA, 3HAYCHUE OINMCATEIBHOM, CHUCTEMAaTU3HPYIOLIEH,
OOBSICHUTENFHOM M MPOTHOCTHYECKON (QDYyHKIUH (HHU3HUECKON TEOPUH, pOsib GU3NIECKON TeopUuu
B ()OPMUPOBAHUU TIPEICTABICHUA O (PU3NICCKOW KApTHHE MHPA, MECTO (PU3UICCKONW KAPTHUHBI
MUpa B 001IEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O IPUPOJIE.

Me:xknpeamMeTHble CBSI3HU.

Nzyyenne kypca ¢usuku yriyon€HHoro ypoBHs B 11 kiacce oCymecTBIsIeTCs ¢ Y4ETOM
COJZIepKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTHUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie noHAmMuUA, C6A3AHHbBIE C UYUECHUEM MEMOO06 HAYUHO20 NOZHAHUA:
sBIIGHUE, Hay4dHbIH (pakT, rumoresa, (usmyueckas BeIMYUHA, 3aKOH, TEOpHs, HAONIIOJCHUE,
AKCIIEPUMEHT, MOJIEIMPOBaHHE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHU, U3MEPUTEIIbHbIE
pubopsl, nudpoBas nadopaTopus.

Mamemamuka: pemieHre CUCTEMbI YpaBHEHUH. TpuroHoMmerpudeckre (QpyHKIUH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIAECTBO. BEKTOpbl M uX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpOM3BOIHBIE >IEMEHTapHBIX (YHKIHH.
[Tpu3Haku noo0us TPEyroabHUKOB, ONPEeIeHNE TUIOMIAIU TUIOCKUX QUryp U o0bEMa Te.

Buonozua: >nextpuveckue SBICHHUS B JKUBOW TNPHpOJE, KojeOaTenbHbIC IBIKEHUS B
KUBOM  TPUPOAE,  DKOJOTMUECKHME  PHUCKM  IpPU  MPOU3BOJCTBE  BJIEKTPOIHEPTUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpY)KAIOIIeH Cpelbl, YJIbTpa3ByKoBas JUArHOCTHKAa B
MEIULMHE, ONTUYECKHUE SIBJICHUS B )KUBOW MTPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHMs KPUCTATNINYECKON PEMIETKH, CIIEKTPATBHBIN aHaH3.

TI'eozpagpua: marauTHBIE TIONIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (OTOCHEMKA 3€MHOU
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: IpUMEHEHUE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOIBUTaTEIb
SxoOu, TeHepaTOp NEPEMEHHOTO0 TOKa, WHIAYKIMOHHAs Ie€4Yb, JIMHUU OJJIEKTporepenaad,
ANIEKTPOJIBUraTeNlb, pajgap, paJUONpPUEMHUK, TENEeBU30p, aHTeHHa, TeneoH, CBY-neus,
yIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHUKE, NPOEKIMOHHBIM ammapar, BOJOKOHHAs OMNTHKA,
cojiHeYHas OaTtapes, CIlyTHUKOBBIE IPUEMHUKY, A€pPHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITIPOITPAMMBI 110 ®U3SUKE HA
YPOBHE CPE/IHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera « DU3KKa» J0JDKHBI OTPAXXKaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PYyKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHUEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOEXKIEHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSM POCCHHMCKOro  OOIlEecTBa,
paclIMpeHHe JKU3HEHHOT'O OIbITAa U OIBITA ACSATEIBHOCTU B IIPOLIECCE PEAIU3alMU OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOr0 BOCIIMTAHHUSA:
c(OPMUPOBAHHOCTh I'PAXkJIAHCKON MO3ULUU 00YyYaromerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHA POCCUIICKOTO OOIIIECTBA;
NPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEUECKUX TIyMAHUCTUYECKUX M JIEMOKPaTHYECKUX
LIGHHOCTEI;
TFOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax TIpaKAaHCKOro O0IlecTBa,
y4acTBOBaTh B CAMOYTPABJICHUHU B 00pa30BaTeIbHOM OpraHu3aluy;
yMEHHE B3aMMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMH U
Ha3HA4YCHHEM,;
TOTOBHOCTB K TYMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMSA:
c(OPMUPOBAHHOCTb POCCUMCKOM T'Pak1aHCKON MIEHTUYHOCTH, IaTPUOTHU3MA;
LIEHHOCTHOE OTHOUIEHHE K rOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUYEHBIX B
o0nacTu GU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEICHMUS;
CIOCOOHOCTh OIICHHWBATh CHUTYaLMI0 M NPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSACh Ha
MOpaJbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€SITEILHOCTH YUYEHOTO;
OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOSHHUE YCTOMYMBOIO OYAYIIETO.

3CTETHYECKOr0 BOCTIMTAHHUS:
ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas ICTETUKY HAy4YHOIO TBOPYECTBA, INPHUCYLIETO
¢buznyecKoil HayKe.

TPYAOBOrO BOCIIMTAHUS:
HHTEpEeC K pasinyHbIM cepaM NpodeccuoHaIbHON AESITeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKoil M TEXHMKOW, yMEHHME COBepIlaThb OCO3HAaHHBIM BBIOOp Oyaymiei mnpodeccun u
peayn30BbIBaTh COOCTBEHHbIE )KM3HEHHbIE TIaHBI,
TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa3oBaHMIO B oOjactu (U3UMKKA Ha
MIPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:
c(OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KyJbTYpbl, OCO3HaHHME TIJI00AJbHOrO  Xapakrepa
HKOJIOTUUECKUX MPobIIeMm;
IJTAHUPOBAHUE W OCYLIECTBIICHUE JEHWCTBUH B OKPY>KAlOIIECH Cpele Ha OCHOBE 3HAHMS LEJel
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;
paciiipeHHre OMbITa JESATENIbHOCTH IKOJIOTMYECKOM HANpaBlIE€HHOCTH HA OCHOBE HMMEIOIHXCS
3HaHWM 1o usuke.

LHEHHOCTH HAYYHOI0 MO3HAHUS:
Cc(OPMHPOBAHHOCT, MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznyecKoil HayKu;
OCO3HaHMWE IEHHOCTH HAy4YHOM JAeATE]IbHOCTH, TOTOBHOCTh B IHpolecce H3ydyeHHs (pu3uku
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.
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METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSI

Ba3oBble Jiornueckue AeicTBUA:
camMoCTOSITeNbHO  (OPMYITUPOBATh U aKTyalIM3UpOBaTh IMpoOJieMy, paccMaTpuBath €€
BCECTOPOHHC;
OTIPEIETISATH 1IeNU ACSITETbHOCTH, 337aBaTh MapaMETPhl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISTH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;
pa3pabaTeiBaTh IUIAH pEUICHHs] MPOOJIEMbl ¢ Y4€TOM aHaIM3a WMEIOLIUXCS MaTepUANbHBIX U
HEMaTepUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM, OIICHUBATh
PHUCKH TIOCTICICTBUI JCSITSILHOCTH;
KOOPJMHHUPOBaTh W  BBINONHATH pabOTy B YCIOBUSX peajbHOrO, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUSI,
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble ucciieoBaTeIbCKHE AeHCTBYUSA:
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHITHSIMH U METOJIaMU (PU3NYECKON HAYKU;
BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U TIPOCKTHOU JISATSIIBHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOMCKY METOJIOB peIIeHHUs 3a7ad
(U3HYECKOTO COJICPIKAHKS, IPUMCHCHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,
BIQJIETh BUJAMH JESATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUA, €ro HHTEpIpeTaIui,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsAX, B TOM YHCIE IPHU
CO3/1aHUU yUEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;
BBISIBJISATH MPUYUHHO-CIICJICTBCHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pElIeHus, HAaXOAUTh apryMEHTBI JUIS I0KA3aTeNbCTBA CBOUX YTBEPXKIICHUH, 3a/1aBaTh MapaMeTphbI
1 KPUTECPUH PEIICHHS,
aHAIIM3UPOBATh MOJYUYEHHBIC B XO/€ PEIICHUS 33JaYd Pe3yJbTaThl, KPUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHIE B HOBBIX YCIIOBUSX;
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BATENBHOU NEATEIBHOCTH, B TOM
qHCIIe P U3YYCHUN (DU3HKHY;
JaBaTh OLEHKY HOBBIM CHTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh MEPESHOCUTH 3HAHUS 10 (PH3UKE B IPAKTHYECKYIO 00J1aCTh KU3HEACITCILHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXObI ¥ PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:
BJIa/ICTh HaBBIKAMU MOJIy4YeHUs UH(DOpMauu GpU3NIECKOTO COACPKAHUS U3 UCTOUYHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh TOWCK, aHAJN3, CUCTEMATH3AIHMI0O M WHTEPIIPETAIHIO
nH(bOpPMaIIUU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;
OIICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;
UCIIONIb30BaTh CPEICTBA MH(MOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pPELICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHU3AI[MOHHBIX 3aJlad ¢ COOJIOJCHWEM TpeOOBaHUI
APrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX U ITHUECKUX
HOPM, HOpM UH(GOPMAIIMOHHON 0€30MaCHOCTH;
CO3/1aBaTh TEKCThl (PU3UYECKOTO COJCPXKAHHUS B PA3NMUYHBIX (hopMarax ¢ y4€TOM Ha3HAUCHUS
nHGOpMAIMM W TEJICBOW ayJAWTOPHH, BBIOMpAas ONTHMAIbHYIO (OpPMY MPEICTaBICHHUS |
BU3YaJIH3aIIH.

KoMMyHUKAaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIe 1€ CTBHUS:
OCYIIECTBIATH OOIICHNE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU EATEIbHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYaIlMid U CMATYATh KOH(JIHKTHI;

pa3BépHyT0 U JIOTUYHO U3JIaraTb CBOIO TOUKY 3pCHHA C UCIIOJIb30BAHUCM A3BIKOBLIX CPCACTB,
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MIOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIbHON pabOTHI;
BbIOMpPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX JAEHCTBHM € Y4Y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJOr0 4JI€Ha KOJUIEKTUBA;
IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBAThH JEHCTBUS 110
€€ JOCTHKEHHIO: COCTaBJATh IIAH JEHUCTBHUW, paCHpenessaTb poiauM C y4ETOM MHEHHU
YUYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOIN paboTHI;
OLIEHMBATh KayeCTBO CBOETO BKJIAJa M KaXKIOrO0 yYaCTHHKA KOMaHJIbl B OOLIUI pe3ysbTaT 1o
pa3pabOTaHHBIM KpUTEPUSIM;
npeajiaraTb HOBBIE IIPOEKThI, OLEHUBaThb HJAE€U C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYILIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CHUTyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.
PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:
CaMOCTOSITEJIPHO ~ OCYILECTBJISITh IO3HABATEIbHYIO JEATENbHOCTh B 00JaCTH (U3UKH U
aCTPOHOMUHU, BBISABIIATH NPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEIHICHWs pPacdyE€THBIX M KAdeCTBEHHBIX 3a/4ad, IUIaH
BBIMOJIHEHHUSI [IPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIIIOYTECHH;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;
pacmmpsATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JienaTb OCO3HAHHBIM BHIOOpP, APryMEHTUpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peuieHue;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;
croco0cTBOBaTh (DOPMHUPOBAHHUIO M TIPOSIBICHHUIO JPYIUIIMU B 00JACTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:
JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLCHUBATbH
COOTBETCTBHE PE3YJIBTATOB LIETSAM;
BJaJIeTh HaBbIKAMM IO3HABATEJIbHOW pe(IEeKCUM KaK OCO3HAaHUS COBEpILIAeMbIX ACHCTBUM U
MBICJIUTEIIBHBIX POLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
UCIIOJIb30BaTh MPUEMBI pedIeKCUH IS OLIEHKH CUTYallH, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJILTATOB NEATEIbHOCTH;
NPUHUMATH ce0s1, TOHMMast CBOM HEIOCTATKU M IOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€ PE3YJILTATOB NEATEIbHOCTH;
IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH.
B mnpouecce nocTukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpamMMbl MO (U3UKE IS
YPOBHSI CpeHero o0mero o0pa3oBaHus y 0O0yYaOLIMXCSl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJUIEKT, MPeAnoaralonui copMIUpOBAHHOCTS!
CaMOCO3HAHMS, BKIIIOYAIOLIETO CIOCOOHOCTh IOHUMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJIEHUs pa3BUTHs COOCTBEHHOHN 3MOLIMOHATIBLHOM cephl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBE/IeHHE, CIIOCOOHOCTh alalTUPOBATHCS K 3MOLMOHAIBHBIM W3MEHEHHUSM M MPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHUBALIMH, BKJIFOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO LIEJIN U YCIIEXY, ONTHUMHU3M,
MHULAATUBHOCTh, YMEHHUE JAEHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;
SMIIATUH, BKJIIOYAIOMIEd CHOCOOHOCTh MOHMMAaTh 3MOLMOHAJIBHOE COCTOSIHUE —JAPYTHX,
YYUTBIBATH €TO MIPU OCYIIECTBICHIH OOLICHNUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C APYTUMH
JFOIbMU, 3200TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIaTh KOH(IUKTHI.
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I[NPEAMETHBIE PE3VYJIbTATEI

K kon1iy oOyuenust B 10 Kknacce nipeIMeTHbIE pe3yJbTaThl HAa YIiIyOJEHHOM YpPOBHE JOJKHBI

oTpakaTh C(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:
[IOHUMATh PoOJib (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTUUECKOM, SKOIOTHYECKOM, COIMaIbHON U
ATUYECKON cdepax NeATeNbHOCTH YelIOBEKa, pojib U MECTO (PU3UKHU B COBPEMEHHOM Hay4HOI
KapTUHE MHUpPaA, 3HAYCHHE ONHUCATEJIbHOM, CHUCTEeMaTU3UpPYIOIIeH, OOBACHUTENbHON U
MIPOrHOCTUYECKON (QYHKIMH (U3NYECKOM TEOpHUM — MEXaHUKH, MOJEKYJISpHOW (UMUK U
TEPMOJIMHAMMKH, POJIb (PU3NYECKO Teopuu B (OPMHUPOBAHUU INPEACTaBIECHUN 0 (puznueckon
KapTHUHE MUPAa;
pasnuyath yCIOBHUS NPUMEHHUMOCTH Mojened (U3MYEeCKUX Tel M MPOLECcCOB (SBICHUMN):
UMHEepLUaJbHas cucTeMa oOTc4yéra, aOCOJIOTHO TBEPIOE TeJlo, MaTepuaylbHasg TOYKa,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE TMajJeHue, abCoNIOTHO Yyrpyras jaedopmarus,
abCONIOTHO ympyroe U aOCOJIOTHO HEYIPYroe CTOJKHOBEHUS, MOJENM ra3a, >KMJIKOCTH U
TBEPIOro (KpUCTAJUIMYECKOr0) Teja, WACaldbHbI Tra3, TOYEYHbIH 3apsa, OJHOPOJHOE
ANEKTPUYECKOE TOJIE;
pa3nuyath ycioBHs (IpaHMIbl, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOLuil xapakTrep (QyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTb MCIOJIb30BAaHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAaHUYECKHE IPOLECCHl U SBJICHUS, HCIONb3Ysl OCHOBHBIE
MIOJIOKEHHUS M 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTb MEXAHWYECKOI'O JBHXKEHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIDKEHHUS, HpeoOpa3zoBaHusi [ammies g CKOPOCTH U
IepeMeIEeHNs], 3aKoHbl HbIOTOHA, NMPUHLMI OTHOCUTENBHOCTH ['anmwmiies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHHs] UMILYJbCa M MEXaHHYECKOW SHEPruH, CBs3b pabOThl CHIIBI C
U3MEHEHUEM MEXaHWYECKOM SHEpruM, YCJIOBUS pPaBHOBECHs TBEPJAOrO Tena), MPH ITOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaThb YCJIOBHUS MPUMEHHUMOCTH
¢u3nueckux 3aKOHOB: IpeoOpa3oBanuil [amunes, BTOpOro M TpeThero 3akoHOB HbroToHa,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXaHUYECKON PHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;
aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MIPOLIECCHI U SBJICHHS, UCIOJIb3YsI OCHOBHBIE MTOJIOKEHHS
MKT u 3aKk0HBI MOJIEKYJISIPHON U3MKHU U TEPMOAMHAMUKH (CBSI3b AABJICHUS UAECATBLHOIO rasa co
CpeIHEN KMHETUUYECKOM dHEpruel TEIIOBOro ABMXKEHUS M KOHLIEHTpALMEW ero MOJIEKYJI, CBA3b
TEMIIEPATypbl BELIECTBA CO CPEIHEN KNHETUUECKON SHEPrUeil TeMI0BOro IBUKEHHS €ro 4acTull,
CBS3b JIABJICHMs MJCAIBHOTO Ia3a ¢ KOHLEHTPALUEl MOJIEKYJ U €ro TEMIEPATypoil, ypaBHEHUE
MenneneeBa—KnaneiipoHna, NepBblii 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHEHUS SHEPIUHM B
TEIUIOBBIX IIpoLeccax), IPHU OSTOM HCIOJb30BaTh MAaTEMAaTHMUECKOE BBIPAXKEHHUE 3AaKOHOB,
yKa3bIBaTh yCIOBHs IPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Kianeiipona;

aHAJTM3UPOBATh U OOBSACHITH 3SJIEKTPUUECKUE SIBJICHUS, MCIOJb3Ysl OCHOBHBIC IOJIOKEHHS H
3aKOHBI 3JIEKTPOAMHAMUKHM (3aKOH COXPAHEHHUs OJJIEKTpUYECKOro 3apsna, 3akoH KyroHa,
MOTEHLUAIBHOCTD 2JIEKTPOCTATUUECKOTO I0JIsl, IPUHLUI CYIIEPIIO3ULIMHU IIEKTPUUECKUX TOJIEH,
IIpU TOM YKa3blBasi yCJIOBUSI MPUMEHUMOCTU 3akoHa KyioHa, a Takke NMpPaKTUYECKU BasKHbIE
COOTHOUIEHMSI: 3aKOHBI OMa JJIsl ydacTKa LENu U Ui 3aMKHYTON JIEKTPUYECKOW LIENH, 3aKOH
Jxoyns—Jlenna, mpasuna Kupxroda, 3akonst Dapaaest 1715 SIEKTPOTIU3a);

OIUCHIBATh (PU3UYECKHE MPOLIECCHl U SIBICHUS, UCIIOIb3Ys BEJIMYUHBI: [IEPEMEIEHUE, CKOPOCTh,
YCKOpEHHUE, UMITYJIbC Tejla U CHCTEMbI Tell, CUJia, MOMEHT CHJIbl, JaBJICHUE, MOTECHLUATbHAs
SHEPrus, KHHETUUECKasl SHEPIHs, MEXaHW4YecKas YHeprusi, padoTa CUIIbl, IIEHTPOCTPEMHUTEIBHOE
YCKOpEHUE, CHJIa TSKECTH, CUJla YIIPYTOCTH, CHJIa TPEHHUS, MOILIHOCTb, SHEPTUsl B3aUMOCHCTBHS
Tena ¢ 3eMiiéil BONMM3U €€ MOBEPXHOCTH, SHEPTUsl yNpyroi aeopManuu MpyKUHbI, KOJIMYECTBO
TEIUIOThI, a0COJIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJAMHAMHKE, BHYTPEHHSS SHEPrHs
U1€aIbHOTO OJJHOATOMHOIO ra3a, paboTa M1eaJIbHOrO ra3a, OTHOCUTENIbHAs BIAXKHOCTh BO3/1yXa,
KIT/] naeanbHOro TEIIOBOrO ABUTATENS; JIEKTPUUECKOE MOJI€, HAMPSIKEHHOCTD AJIEKTPUYECKOTO

I10JIA, HaprDKéHHOCTL oJIA TOYCHYHOI'O 3apsdaZia WM 3apsaKCHHOI'O Iapa B BAKyyMC U B
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OUDJIEKTPUKE,  MOTEHIMal  3JIEKTPOCTaTUYECKOro  MOJis,  Pa3HOCTh  MOTEHIMAJIOB,
ANIEKTPOJIBIKYINAsl CHJIA, CHJIa TOKA, HAIpsHDKEHHWE, MOIIHOCTh TOKa, AJIEKTpUYecKas €MKOCTb
IUIOCKOTO KOHEHCATOpa, COMPOTUBIIEHUE yUacTKa LIEMHU € MOCIEA0BaTENbHBIM U NapauIeIbHbIM
COETMHEHHEM PE3UCTOPOB, SHEPTHUS AIIEKTPUIECKOTO MOJI KOHACHCATOPa;

OOBSICHATH OCOOCHHOCTH TPOTEKAaHUS (U3MUSCKUX SIBICHHUNA: MEXaHHYECKOE JIBIKEHUE,
TEIUIOBOE JBM)KCHHME YACTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JABHKEHUE,
mudQy3us, WCMapeHue, KUICHWEe W  KOHJCHCAIMS, IUIABJICHWE W  KPUCTAJUTH3AIHS,
HANpPaBIEHHOCTh TEIJIONEpeiayy, DIEKTPU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOJIHUKA;

MPOBOANWTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOW (DHU3MUYECKON BEIMYMHBI OT JAPYrol c
WCIIOJIb30BAHUEM TIPSMBIX W3MEPCHHM, MPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHMKCHPOBATH
pe3yNbTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIWYHH B BUAEC TpadUKOB C YYETOM
aOCOTFOTHBIX MTOTPENIHOCTSH H3MEPEHUH, IeaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS;
MPOBOANTHL KOCBEHHBbIE M3MEpEeHHsI (PU3NUECKUX BEIMYUH, MPH 3TOM BHIOMpATh ONTHMAIbHBIH
METOJIT W3MEPCHHsI, OICHUBATh AaOCOJIFOTHBIE W OTHOCHUTENBHBIE TOTPENTHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHIA;

MPOBOJIUTH OTBITHI IO TIPOBEPKE TMPEIIOKEHHON THUIMOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJIyYCHHBIE PE3ybTaThl U JIeaTh
BBIBOJ] O CTaTyCe MPE/I0KEHHON THITOTE3bI;

co0roaTh mpaBuia 0€30MacHOToO TpyJa MpH MPOBEICHUH HCCIEJOBAHMUI B paMKax y4eOHOro
AKCIIEPUMEHTA, TPAKTUKyMa U Yy4eOHO-HCCIICOBATEIHCKON U TPOEKTHOW MACSITEIBHOCTH C
UCIIOJTb30BAaHUEM U3MEPUTEIHHBIX YCTPOHUCTB U 1TaOOPATOPHOTO 000pYAOBaHUS;

pemate pacu€THbIC 3a/la4dl C SIBHO 3aJIaHHOW W HESBHO 3aJaHHOW (PH3MYECKON MOJENbIo: Ha
OCHOBAaHUHM aHalN3a YCIOBHs OOOCHOBBIBATH BBHIOOP (DHU3MUECKON MOJENH, OTBEYaroIIe
TpeOOBaHUSM 3a/la4l, TPHUMEHATH (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
bu3nYecKuX TEOpH TMpPU HCIMOJIB30BAHMM MaTEeMaTHYEeCKHMX METOJIOB peIleHus 3ajad,
MPOBOJIUTH PAcy€Thl HAa OCHOBAaHWUM UMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C yUETOM MOIYYSHHBIX Pe3yIbTaTOB;

pemaTh KauyeCTBEHHBIE 3aJa4yM, TPEOYIOIIHe MPUMEHEHMsI 3HAHWW W3 pPa3HBIX pa3/IelioB Kypca
Gbu3MKY, a TaKkkKe HHTErpallid 3HAHWWA M3 JAPYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXACHHM C OMOpON Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

WCIIOJIH30BAaTh TEOPETUUYECKUE 3HAHHS i1 OOBSCHEHHUS OCHOBHBIX MPHUHIIMIIOB pPaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAJIa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;
aQHAIM3UPOBATh W OIICHUBATH IIOCJIEICTBHS OBITOBOM M TMPOW3BOJCTBEHHOW JI€ATEIBHOCTH
YeloBeKa, CBA3AHHON ¢ (DU3MUYECKUMU IMPOLIeCCaMU, C TO3UIMKA 3KOJOTHYECKONH 0€30MacHOCTH,
MPEACTABJICHUN O PAIlMOHATILHOM TMPUPOJOINOJIB30BAHUHU, a TAKXKE PA3yMHOM MCIIOJIb30BAHUH
JOCTUKEHHI HAyKU U TEXHOJIOTUH AJisl JalbHEHIIero pa3BUTUs YeI0BEUYeCKOro o0IIecTBa;
MPUMEHSATh PA3JIMIHBIE CIIOCOOBI PabOTHI ¢ WHOpMarme (U3HIECKOTO COACPIKAHUS C
UCIIONIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM UCIHOJIH30BaTh
COBpeMEHHBbIe HH()OPMAIMOHHBIC TEXHOJOTHH JIJIs TOWCKA, MEepepadOTKH W TPEIbSIBICHUS
yueOHOW M HAyYHO-TIOMYJNSAPHOM HMHQPOpPMAIMKM, CTPYKTYPUPOBAaHUS U HHTEPHpPETAIUU
nHpOpMAIlNK, TIOIYYCHHOW W3 Pa3jIMYHBIX HCTOYHUKOB, KPHUTUYCCKH aHAIM3HPOBATH
MoJTy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIONINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

MPOSIBIISATE OPTaHU3AIMOHHBIE U TIO3HABATEJIbHBIE YMEHUS CAMOCTOSITENILHOTO MPUOOpPETCHHUS
HOBBIX 3HAHUH B MIPOIIECCE BBIMOTHEHUS TPOCKTHBIX U yU€OHO-UCCIE0BATENHCKUX PadOT;
paboTaTh B TPYyIIE C HCIOJHEHHEM pAa3IMYHBIX COIMABHBIX POJIEH, IUIAaHUPOBATh PaboOTy
TPYIIIbI, PAlMOHAIBHO PACHpPENeNsiTh NeATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJ€KBATHO
OLIEHMBATH BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMOM POOIEMBI;
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NPOSIBJIATE MOTHBAIMIO K Oyaymieid mpoecCHOHATBHON IESTeNbHOCTH IO CIEIUATBHOCTSIM
(UBHUKO-TEXHUYECKOTO MPOQUIIS.

K xonimy obyuenus B 11 knacce npeaMeTHbIC Pe3ylIbTaThl HA YIITyOIEHHOM YPOBHE JTOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:
MOHUMATh pOJib (U3UKK B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, COIHMAIbHOH W AITUYECKON
cdepax AeqaTeIbHOCTH YeTI0BEeKa, POJib U MECTO (PU3MKU B COBPEMEHHOM Hay4YHOI KapTUHE MUPAa,
pOJIb aCTPOHOMHMHM B TMPAKTUYECKON JIESITEIIbHOCTHM YeJIOBeKa M JalbHEUIEM Hay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAUYECHHUE OIMHUCATENIbHOM, CUCTEeMATU3UPYIOIICH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKONW (PyHKIMN (PU3NIECKONH TEOpUU — DIIEKTPOJUHAMUKH, CHEIUATBHON TCOPHH
OTHOCHUTEIIBHOCTH, KBAHTOBOM ¢u3uku, poib (usnueckoir Teopud B  (HopMHpOBaHUU
NpeaCTaBIeHU 0 (PU3NIECKON KapTHHE MHUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUI O PUPOJIE;
pa3iauyaTh yCIOBUS NPUMEHUMOCTH MoOjelield (U3MUYEeCKUX Tell U MPOLECCOB (SIBJICHUN):
OJTHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE IIOJsl, TapMOHUYECKHE KoyeOaHus,
MaTEeMaTHYECKUN MASATHUK, WJCAIBHBI TPY)XKHHHBI MAasSTHUK, TapMOHHYECKHUE BOJHEI,
ujeanbHbll KoJeOaTenbHbIH KOHTYp, TOHKas JIMH3a, MOJeNed aroma, aToOMHOro sjapa Hu
KBAHTOBOM MOJICITH CBETA;
paziauuath ycloBUsl (TpaHUIlbl, 00JACTH) NPUMEHHUMOCTH (DU3HUECKHUX 3aKOHOB, MOHHMMATH
BceoOmuil xapakrep (QyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTHh MCIOJIB30BAaHUS YACTHBIX
3aKOHOB;

AQHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHUS, UCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI W 3aKOHBI DJIEKTPOJUHAMHUKU U CHEIHATBbHOM TEOpUHM OTHOCUTENILHOCTH (3aKOH
COXPAaHEHUs 3JIEKTPUUYECKOTO 3apsaa, cuina Amnepa, cuia JlopeHua, 3aKOH 3J1€KTpOMarHuTHOM
uHayKiuy, npaBwio Jlenna, cBsa3p DJIC caMOMHIYKIMHU B 3JIEMEHTE 3JEKTPUUYECKOM LEMH CO
CKOPOCTBbIO HM3MEHEHHS CHJIbl TOKa, IOCTYJAThl CHEIHAJIbHOW TEOPHUH OTHOCUTEIHHOCTH
OWHIITEHHA);

aHAIM3UPOBaTh M OOBACHATH KBAHTOBBIE IMIPOLIECCHI W SIBJICHUS, HCIOJIb3Ysl TOJIOKEHUS
KBaHTOBOW (m3uku (ypaBHeHHe DWHIITEHHa s (hoTodddekTa, mepBblid ¥ BTOPOU IMOCTYJIAThI
bopa, mnpuHIMN coOTHOWIEHUST HeompeaenéHHocTe [elizeHOepra, 3aKOHBI COXpPAaHEHHS
3aps0BOIO M MAacCOBOTO YHCENl U SHEPrUU B SACPHBIX PEaKIUSAX, 3aKOH PaJMOaKTUBHOTO
pacrajia);

ONMHUCHIBaTh (PU3MUECKUE TPOIECChl M SBJICHMS, HCIOIb3Ysl BEIUYMUHBI: HAMpPSHKEHHOCTD
JIEKTPUYECKOrO II0JIS, IOTEHUMAN 3JIEKTPOCTATUUECKOIO TMOJsl, PAa3sHOCTh IOTEHIHAJIOB,
AIIEKTPOJIBIKYINAS CWJIA, WHAYKIMS MAarHUTHOTO IIOJIs, MAarHWTHBIA IOTOK, cuia Amriepa,
WHJIYKTUBHOCTh, DJIEKTPOABWXKYILAs CHJIAa CAMOMHAYKIUU, DSHEPrHsi MAarHUTHOTO MOJs
MIPOBOJAHMKA C TOKOM, PEISTUBUCTCKUN UMIYJILC, TOJIHAS YHEPIUsl, SHEPTUs MOKOsI CBOOOIHOI
YACTHUIII, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsil Aapa, YHEPTHsI CBSI3U SAPa;
OOBSCHATH OCOOEHHOCTH MNPOTEKaHHS (PU3NUECKHUX SBICHUN: DJIEKTPOMArHUTHAS WHIYKIIHS,
CaMOUHIYKIIHsSI, pE30HAHC, UHTep(hEpEeHIIHS BOIH, TUGPAKIHS, TUCTIEPCHs, TIOJTHOE BHyTPEHHEE
oTpaxxeHue, Goroanekrpuaeckuii 3gdekt (hotodrddekr), anbda- n 6era-pacnaabl Aaep, ramma-
U3Iy4YeHue sjaep, Pu3ndecKe MPUHIUIBI CIICKTPATLHOTO aHaIN3a U paOdOThI J1a3epa;
OTIpe/IETIATh HaNpaBiICHUE MHIYKIMU MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIlepa U
cuiel JIopeHua;

CTPOUTH W300paKeHHEe, CO3AaBaeMOe TIOCKUM 3€pKaJIoM, TOHKOM JMH30M, M PACCUUTHIBATH €r0
XapaKTEPUCTHUKU;

MPUMEHATh OCHOBOIIOJIATalolIle aCTPOHOMHYECKUE MOHSITHSI, TEOPUU W 3aKOHBI JJISl aHAJIW3a U
00BsicHeHHsI (DU3MYECKHUX MPOIECCOB, MPOUCXOIAIIMX B 3BE3IAaX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJaKTHUYeCKON cpefie; ABMKEHUS HeOECHBIX Tel, HBOJIIOLNHY 3BE31 U BeeneHHol;
MIPOBOANTH HCCIICIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIWYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHHH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YJIbTAaThl IMOJYYEHHOM
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3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAE I'papuKoB ¢ y4y€TOM aOCOIIOTHBIX MOTIPELIHOCTEH
U3MEpPEHUil, 1enaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICA0BAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PM3MUECKUX BEJIWYHH, IPH 3TOM BBIOMPATH ONTHMAJIbHBIN
METOJl W3MEpEHHUs, OLEHHMBATh aOCOJIOTHbIE M OTHOCHTENbHbIE IOTPELUIHOCTH MpPSIMBIX U
KOCBEHHBIX U3MEPEHHUH;

IPOBOJUTH OIBITHI MO MPOBEPKE NPEIJIOKEHHONM THMIOTE3bl: IJIAHUPOBAaTh HSKCHEPUMEHT,
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJyUYeHHBIE Pe3yJIbTaThl U JIENaTh
BBIBOJ] O CTaTyCe MPEAI0KEHHON IMIOTE3bI;

OIHCHIBATh METO/bI NIOJYyUYEHHUS] HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMU;

co0oaTh npaBuiia 0€30MacHOro TpyAa MpU MPOBEAECHUM HCCIEIOBaHUNA B paMKax y4yeOHOTro
AKCIIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW MAESITEIbHOCTU C
UCITOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOPHOro 000pYJOBAHUS;

pemaTh pacu€THBIE 3a/la4d C SBHO 33JaHHON M HESBHO 33aJaHHON (PH3MUYECKOW MOJIENbI0: Ha
OCHOBAaHUHM aHalM3a YCIOBMS BBHIOMpaTh (U3UUECKUE MOJENH, OTBEYAroIue TpeOOBaHUIM
3a71auu, MPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MTOCTYJIAThl (PU3NIECKUX TEOPUH TpU
UCIOJIb30BAaHUM MaTEeMaTUUYECKUX METOOB PEIIeHUs 3a/ay, MIPOBOAUTH pacuéThl HA OCHOBAHUU
UMEIOLINXCA JaHHBIX, AHAIM3UPOBATh pPE3YJbTaTbl M KOPPEKTHPOBATh METObI DPELIEHUS C
yU4€TOM MOJIy4YEHHBIX PEe3YyJIbTaTOB;

pelarh KayecTBEHHbIE 3a7auu, TpeOyrolue MPUMEHEHHUs] 3HAHUI U3 pa3HbIX pa3esioB Kypca
¢u3uKy, a TakkKe MHTErpalM 3HAHUN W3 JIPYTUX MPEJAMETOB €CTECTBEHHO-HAYYHOIO IMKIA:
BBICTpAauUBaTh JIOTMUECKYIO LIEMIOYKY pacCyXJIE€HUH C ONOpOHM Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE SABICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA s OOBSICHEHUS OCHOBHBIX MPHUHIMIIOB pPadOTHI
M3MEPUTENIbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKIIaZa POCCHMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;
aHAJIM3UpPOBaThb U OIIEHMBATh IIOCJIEJACTBUSI OBITOBOM M IPOU3BOJCTBEHHOM JE€ATEIbHOCTH
YeJIOBEKa, CBA3aHHOU ¢ (PM3NYECKUMHU MpPOILECCaMH, C MO3UIMN IKOJOTHUECKOM 0e30MmacHOCTH,
MIPEJICTaBICHUA O palMOHAIBLHOM INPHUPOIOIOJIB30BAHUN, & TAKXKE PAa3yMHOM HCIOJIb30BAaHUU
JOCTH)KEHUI HAyKH U TEXHOJIOTUM IS NalbHEHIIEro pa3BUTHS YEI0BEYECKOT0 O0IECTBA;
MPUMEHSATh PA3JIMIHBIE CIIOCOOBI PabOTHI ¢ wWHOpMarmed (U3HIECKOTO COACPIKAHUS C
UCTOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHM, MpPH 3TOM HCHOJIb30BaTh
COBpPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, MepepaboTKH W TPEIbSIBICHUSL
yueOHOM M HayyHO-NOMYJSApHOM HHMOpMAIMM, CTPYKTYPUPOBAHUS U HUHTEpIpETALUU
WHPOpPMALIMK, TIONyYEHHOH W3 pa3NWYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH
NoJy4yaeMyro MH()OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOLIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHHKA UHPOpMAIHH;

NPOSIBJIATE OPraHU3allMOHHbIE M IO3HABATENIbHBIE YMEHHsI CaMOCTOSATENBHOTO IMPHOOpETEeHUs
HOBBIX 3HaHMI B MpOIIECcCe BHIIIOIHEHHSI POEKTHBIX U yU€OHO-UCCIEN0BATENBCKUX padoT;
paboTaTh B IpymIle C HCHOJIHEHHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH, MJIaHUPOBaTh palboTy
IpyNIbl, pallMOHAIBHO paclpeAessaTh AEITEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBATHO
OLIEHMBATh BKJIAJ KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PacCMAaTPUBAEMOM MPOOIeMbI;
NPOSIBJIATE MOTHBAIMIO K Oyaymieid mpodecCHOHATBHON IESITeTbHOCTH IO CIEIUATBEHOCTSIM
(UBHUKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4yacoB JJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3aeioB U TEM MPOTrPaMMBbI Koutposbubie| TpakTHdeckue (undposbie)
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
Pasnea 1. HAYUYHBIA METO/I IO3HAHWSA ITPUPOIbI
1.1 Hayunblii MeTO TO3HAHUS IPUPOIBI
HToro no pazaeny
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnaamuka 10
2.3 Crartuka TBEPAOTO TEIa 5 1
2.4 3aKOHBI COXpPAHEHHS] B MEXAHUKE 10 1
Uroro no pazaeny 35
Pa3nes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1
32 TepmoauHamuka. T erioBbsle MalIMHbl 20 1
33 ArperatHsle cocTosiHUS BelecTBa. dDa3oBbie 14 1
EePEX0/Ibl
Wroro no pazneny 49
Pazgen 4. QJIEKTPOJIMHAMUKA
4.1 DJIEKTPUYECKOE MOJIe 24 1
4.2 IToCTOSIHHBIN 2IIEKTPUYECKUNA TOK 24 1
4.3 ToKM B pa3nuyHbIX cpenax 6
Wroro no pazneny 54
Paznea 5. PU3HUECKHAN MPAKTUKYM
5.1 Du3HUECKUl IPAKTUKYM 16 16
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Wroro no pazaeny

16

PesepBHOE Bpems

10

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

170

16
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11 KJIACC

KoaunyecTBo yacoB DJIEKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM Kontponnusie| Tpaxrusecie (undposbie)
NPOrpamMMsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI pecypeb
Paspea 1. JIEKTPOJAMHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHasl MHAYKINS 13 1
Wroro no pazgeny 27
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckue KosuebaHus 10
2.2 DJIeKTpOMarHuTHbIE KoJIeOaHus 15
2.3 MexaHn4ecKue 1 JJIEeKTPOMAarHUTHBIE BOJIHBI 10 1
2.4 OnTHka 25 1
Uroro no pazaeny 60

Paznea 3. OCHOBBI CIEHMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pasneny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyJIsipHO-BOJIHOBOM yalin3m 15

4.2 ®dusuka atoma 5

43 ®u3nKa aTOMHOTO sI/Ipa U 3JIEMEHTAPHBIX 5

YACTHI]
Wroro no pazneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPODOUUKU

5.1 DeMEHTHI ACTPOHOMHH M aCTPODUZHKH 12

Wroro no pazaeny 12

Paznea 6. PU3HUECKHAN MPAKTUKYM
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6.1 DU3HYECKUI IPAKTUKYM 16 16
Hroro no pasneny 16
Pazgen 7. OGOBIIAIOIIEE IOBTOPEHHUE
Cucremartu3zanus 1 0000IIeHHE TPEIMETHOTO
71 COJIEpKAHUS U ONbITA IEATEIBHOCTH, 15
' npruoOpeTEHHOTO MPU U3YUYEHUH Kypca
¢busuku 10 — 11 xmaccon
Wtoro no pazneny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METO/JINYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O

INPOLECCA
OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
» ®usuka. Mexanuka, 10 knacc/ Mskumes ['.5., CunsikoB A.3., O011ecTBO ¢ OrpaHUYeHHON
0TBeTCTBEHHOCTHIO «IPODAY; AkmonepHoe obmecTBo «M3narenberBo «IIpocBemenuey

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskuies I'.5., Cunsaxos A.3.,
OO6m1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKlinoHEpHOE 0011IECTBO
«M3natenbctBO «IIpocBemienne»

» ®usuka. Onruka. KBanrosas ¢pusuka, 11 kimace/ Msikumes ['.51., Cunsiko A.3., O0miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; Akironepnoe odiiecTBo «M3aarenbcTBo
«IIpocBemienue»

» ®usuka. DnekrpoauHamuka, 10-11 kmacesl/ Msikumies I'.51., CunsikoB A.3., O0miecTBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «/[PODAY; Akimoneprnoe obmiectBo «M3naTenbcTBo
«IIpocseuienue»

» ®usuka. Konebanns u Bonnsl, 11 kmace/ Msxumes I'.4., Cuuskos A.3., O0mecTBO
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odiiecTBo «M31arenscTBo
«IIpocBemienue»
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