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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMMbl  BocniuTanus W Kounenuuu mnpemnogaBanusi ydeOHoro mnpeamera «@Du3uka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIBHOCTh M3YUEHHS] TEM W Pa3lesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHocTe oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
IpeCTaBICHUE O LENAX, COAEpKaHUM, oOIIel cTpareruu oOy4deHHs, BOCIIUTAHUSA U Pa3BUTHS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aJauul
npodecCHOHAIBPHON OpPHEHTALMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXAbIM OO0YyYaromUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcsl IUIaHHUpPYEeMble pe3yJbTaTbl OCBOEGHHUS Kypca
¢u3uKu Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeMETHbIE,
npeaMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeTo00rnuecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl [0 rofaM 00yUYeHMs;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABIIEHUSI CBOUX Pa0OUYUX MPOTPaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATUBY Yy4YUTENeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEajM3alUd PA3IMUHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IpPH YCIOBUHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPHUPO/IbI, BEICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIECHUHN, U3 y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE Pa3BHUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NMPUMEHATh HaAY4YHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMM YU4EOHBIX UCCIICIOBAaHUM.



B ocHOBy Kypca pu3uku Ha ypoBHE CpeaHETO oOIIero oopa3oBaHUs MOJIOKEH s UIEH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (GU3UKHU, BKIHOYAET KaK BOMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel Marepuan Kypca (Gu3nku 0oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapusayuu. EE peanuszanys npeanosaraeT UCIoib30BaHUE TYMAHUTaApPHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoin nanpagnennocmu. Kypc ¢Gu3uku  yriyOoia€HHOrO  ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTAaBICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3rxkonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS HIIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cojepkaHus POrpamMmbl 10 (PU3UKE JTOJKHO ObITh IOCTPOEHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moxoa. s pu3uKky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYMOMETO (hakropa
yuebHoro mpouecca. Jlng yrayOn€HHOro YpoBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui (pU3MIecKoro MpakTuKyma. B mepBoM cirydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPBIE MPOBOJATCS B Mpoliecce U3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBoi HHCTPYKITUH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTUKyMa MpeICTaBlIeHa €AUHBIM NepeyHeM. BIOop TeMaTuKH ISl 3TUX BHJIOB YIEHUYECKHX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpOIlecca MCXOIS M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJA/JIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpSMblE M KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI Pacy€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO 3aJIaHHOM M HESIBHO 3a/1aHHOU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pasliena Kypca, Tak U MHTErpupysl IPUMEHEHHE 3HaHUHM U3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SIBISIOTCS 3aJaHus Ha OOBbsICHEHUE/NpeicKa3zaHHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3uveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTrO KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpamMmMe Io (pu3MKe y4eHHYECKHX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHMMAaJIbHON JOCTAaTOYHOCTH M OOECHEeYUBAET IOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpamme Io
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreuuBaeTcs B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHUCTEM B BUZIC HU(PPOBBIX JTA00OPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00yYarOIUXCs K HAYYHOMY U3YyYEHHIO TIPUPO/IbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHWs U (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEIIbCTB;

(dopMHpoBaHUE MPEACTABICHUN O pOJM (U3UKU JUIsL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K JajbHeimieMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAs] MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33/1a4 C SBHO 33JJaHHOM (PU3UUECKON MOJENbIO,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHME (PU3MUYECKOW MOJEH, aJleKBaTHOMN
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHX OCHOB M MPHHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETCHHUsS IOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUs YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pusuka» Ha yYpOBHE cpenHero oOmero oOpa3oBaHUS BBIOMpACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Hezeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEN 00yYarOIuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco0b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3NYecKux BeITUUHH (a0COIIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (GpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, abCONIOTHO
TBEP/I0E TEII0, UJlealbHasl )KUJKOCTh, HJI€aIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ udpoBoil maboparopueil no ¢usnke. Ilpumepsl u3mMepeHust GU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHUE. OTHOCUTENIBHOCTb MEXaHMYeCcKoro nBwxkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

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

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MAaTEPUAILHOM TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe nBrkeHue. JIBUKEeHNEe MaTeprualbHOM TOYKH 110 OKPYKHOCTH. YTJIOBAs U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U MOJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHUAOMETpP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTKOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK JABH)KEHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBMXeHUS Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctembl OTCUéTa. [[pUHIMI OTHOCUTENIBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnun cynepno3uiuu Cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT reorpaduueckoil mupoThl. JIBrkeHHe HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHume. Cuina TpeHUS CKOJBXKEHHS M CUJa TPEHUS IOKOS.
Koadduiment tpenus. Cunia CONpOTUBICHUS MPHU JABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckrne yCTPOHMCTBA M TEXHOJOTMYECKHE MPOIECCHl: MOJAIIUITHUKHA, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEICHUEM MACChI Tejla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErKuii OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeyCTOHUYHMBOE, Oe3pa3TuyHOE PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOYKH, CUCTEMBI MaTepUalbHBIX TOdeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEeK. TeopeMa o ABMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTepuanbHOM Touku. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUJIBL.

Kunetndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHMH KHHETHYECKON
SHEPIMM MaTepUaIbHON TOUKH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHWE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue pabOThl CHIIbI TPEHUS TPH IBUKEHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep IABM)KEHHS M B3aUMOJEHCTBUSA
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BellecTBAa Ha OCHOBE A3THUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp uacanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temmeparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBIE€HUEM U CpPEAHEW KHUHETUYECKOW DSHEpPruel IOCTYNaTeIbHOrOo
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HJAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpenHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA W TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHCTEMA. 3ananue BHEIIIHUX  YCIOBUM  JJIA
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAUEHUS BEJIWYWH, OMKCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havano tepmoanHamMuku. CaMONpPOU3BOJIbHAS peslakcalusl TepMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
TOM MOJENU: HHU3Kas KOHUEHTpAlMs 4YacTUL, BBICOKHE TemIeparypbl. Bripaxenue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMHKE. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenauya kak crnoco0 H3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKON
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeIioTa CropaHus ToruMBa. Pacuér konudectBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM JUII PABHOBECHBIX IHIPOLIECCOB: Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOIHOTO Telna K Oonee Harperomy 6e3 komnencanuu (Kmaysmyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.
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[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: XOJOAMWIBHUK, KOHIUIIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOJIENIN TETUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

N3yueHue B3aMMOCBSI3M SHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJECUCTBUS U TeMIEpaTypbl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu kumeHwe. YenbHas TemioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPHUCTAIITIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactskenue m cxxarue. Casur. Moayns FOnra. ITlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHE.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWI YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.
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OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLICHKA MacChl 1apOB B IIOMEILEHUH.

N3mepenne ko3 umrenTa noBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

Onexrpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. JIBa BHa 3JIEKTPUYECKHUX
3apsnoB. IIpoBONHMKM, NMAIEKTPUKU W IOJYIPOBOAHMKH. DJIEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexkrpuueckoe nojie. Ero nelicTBue Ha 3JEKTPUUECKHE 3apsbl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IIpoOueiii 3apsa. JluHMM HanpskKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanbHass  dHEprus  3apsga B JJEKTPOCTAaTUYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

JIB>KeHue 3apssKeHHON YaCTHIIBI B OJHOPOAHOM AJICKTPUIECKOM TIOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Bax e
I'paada.

Hemoncmpayuu.
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Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MMEKTPUYECKOT0 OIS 3apsyKEHHOT0 KOHJIEHCATOPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COECIMHEHUH KOHAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAaHMS ITOCTOSIHHOTO  AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpsoxenne U u OJ1C E.

3akoH OMa JJid y4acTKa LEeMH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IIONEPEYHOI0 CEYEHUs. YIEJIbHOE CONPOTUBIICHHE
BEIIECTBA.

ITocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MonHOCTh 3JEKTPUYECKOro TOKa. TemnnoBast MOIIHOCTh, BbIAENIAEMas Ha pE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO¥) 3JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHu4yeckue yCTpONCTBA M TEXHOJIOTMUECKHE TMPOLECChl: aMIepMETpP, BOJBTMETP,
peocTar, CYETYMK DIIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSI NJI1 PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTHUBIICHHUS LWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanne 3aBUCHMOCTHM CHJIBI TOKa OT CONPOTUBICHUS TIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHuE rajibBaHUYECKOI'O AJIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.
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Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HANPSHKEHUS AJIs JITAMITbl HAaKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajlbBaHUYECKOT0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

Hccnenoanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass W NpPUMECHAas MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CsaoticTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKkTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHU4YecKkne YCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIHI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEAM, BBIIUIABKA AITIOMHUHHS, DIEKTPOHHAsS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJNIOB OT TEMIIEPATYpPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuunH. OIllGHKa  TpaHuIl
MOTPEIIHOCTEM.
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[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnoie nOHAMUA, CEAZAHHbBIE C UYUEHUEM MEMOO08 HAYUHO20 NO3ZHAHUSA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHue cucteMbl ypaBHeHuid. Jlunelinas ¢yHkuus, mapabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: Mexannueckoe IBWKEHHUE B KUBOU mpupoze, auddysus, ocMoc, TemIoo0MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE U KaNWUISIPHBIC SIBJIICHUS B IPUPOJIEC, SJCKTPUUCCKUE SIBIICHUS B )KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIyYeHne HAHOMATEepUaJoB, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIH30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTHH,  D3JEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M TNPOBOJHHMKOB C TOKOM. MarHuTHOE mMOJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKITUH.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBHKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.
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TexHHYECKHE yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: IPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue nBukKeHUs MydKa 3J€KTPOHOB B MArHUTHOM I10JI€E.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok Bekropa MarHuTHON HHAyKIuu. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HMHAYKTHBHOCTM B II€NM IIOCTOSSHHOIO TOKa. SIBneHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHWCTBa U TEXHOJIOTMYECKHE TPOLECCHl: HWHAYKIIMOHHAS TIeub,
COJIEHOMJI, 3aIIMTA OT JIEKTPU3ALMHU TEJ TP JIBUKEHUH B MATHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/[C caMOMHAYKIIMN OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka Moz€eH 31eKTPOMAarHUTHOIO TeHepaTopa.
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Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KkojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebOaHWl Tpy3a HA MAaCCUBHOW TMpPYXKHHE C IeENbi0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

WccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOIIAX KOJICOaHMIA.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TP PA3IUIHON (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u morpeOiIeHUe >IEKTPUIECKON
SHEPTUHU.
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OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIKX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

HaOGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, MPEIOMJIEHHE, MOJISpU3aLns,
uHTEephepeHIMs U AUDPaKIIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paANOCBA3U U TeNeBUAeHUA. Pagromokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnn 1 1udpakiuy MEXaHMYECKUX BOJH.

AKyCTHYECKUI PE30HAHC.
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CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IMOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepeust ceera. ClioxHBIH cocTaB Oenoro cera. Liger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK U OTpe3Ka MPSIMON B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX
U UX CHUCTEMaXx.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCUMYMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuyeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.
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HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepdEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHne criekTpa U3ITydeHHsT CBETOAMOAA TTPH TIOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprust U UMIYNbC PEIATUBUCTCKOM YaCTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYeCKHEe YCTPOWCTBA W TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUII.

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TEMIOBOE W3JIy4YeHHE (M3IIyYCHHE aOCONIOTHO YEPHOTO Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexra. YpaBHeHHEe DUHIITEHHA
st potordexra. «KpacHas rpanuiay dpotodrddekra.

JlaBneHue cBeTra (B 4YaCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.
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BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs 4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TYHHEIHHBIA MUKPOCKOII, COTHEUHAsi 6aTtapes, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npAKMUKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [itanerapras Mmoens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB IMPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: CHEKTPaIbHBIN aHaIHU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMApHOI'O BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenbepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NydYeHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.
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DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [lpukiagHoe U MHPOBO33PEHUECKOE 3HAYEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3aH0r0 HeOa. Co3Be3us, spKUe 3BE3/1bI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kilacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW TMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3[] TIJIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [lyts — Hama [Manaktuka. [Tonoxxenue n neuxkenue Connua B ['anaktuke. Tumbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3usi CEeBEPHOTO MOMYIIapHs U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOTICHUM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPENTHOCTH  wm3MepeHud  (usmyeckux BenuunH. OleHka  TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, TJa00paTOPHBIE paOOThI, TPAKTUKYM).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,
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«OCHOBBI CIleUANbHON TEOpPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE ONHCATEIbHOW, CHUCTEMaTU3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusle nOHAMUA, C6A3AHHbBIE C UYUECHUEM MENMO0008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHI. Tpuronomerpudeckue (yHKIMH: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naky mo100Us TPEYrOIbHUKOB, ONPEIeICHNE TUIONIAIU TUIOCKUX GUryp u o0béma ted.

buonozua: >nektpuueckue SBICHHUS B KUBOM MpUpoJe, KoyieOaTeNbHbIE IBHKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHHSI B )KUBOU MPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYEcKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eocpagpusa: marHUTHBIE TIOJIIOCA 3€MJTH, 3aJI€KH MarHUTHBIX Py, oTochEMKA 3eMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
AJIEKTPOJIBUTATEh, panap, PpaauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi IMATHOCTHKA B TEXHUKE, MPOSKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoOCTHBIE Pe3yJIbTAThl OCBOCHHS yueOHOro mpenmMera «Du3uka» JOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIIECTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rPaskIaHCKOro BOCIIMTAHUS:

e CchopMHPOBAHHOCTH TPAKTAHCKOW TIMO3MIMUA OOYYAIOMIETOoCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCUICKOT0 00IIEeCTBa,

® [PUHATHE TPAAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTHh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX I'PAXXIaHCKOTro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTHh K TYMAHUTAPHOW U BOJIOHTEPCKOM IEATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ copMHPOBAHHOCTH POCCUICKON rPaskJaHCKOW UICHTHUYHOCTH, TATPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yUY€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CIOCOOHOCTH OILIGHWBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaAHHE JUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHUYECKOE OTHONICHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAyJyHOTO TBOPYECTBA,

npucymero Gu3snvdeckon HayKe.
TPYAOBOI0 BOCHUTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHON ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oymymieit
poeccHu M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEBI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUH BCEH JKU3HHU.

IKO0JIOrHY€eCKOr0 BOCIIMTAHUA:

e chOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPhI, OCO3HAaHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUIN B OKPYKAIOLIECH Cpelie HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
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paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIE AeiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpUBAEMBIX (hU3HUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATECIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKHU IIOCIECACTBUH ACATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOJaMU (PU3UUIECKOU
HayKH;
BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB peHIeHUS 3amad  (PU3NICCKOro COACpKAHUS, NPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHHUS,
BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHHMS, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAllUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3MpOBATh 3a/lady, BBIABUTATh
TUTOTe3y € peIIeHWs, HaxOIUTh apryMEeHTBl JUIA JIOKa3aTelIbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;
AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEILHON JIEeATEILHOCTH, B
TOM YHCJIC TIPHU U3YUEHUH (DU3UKH;
JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIIBIT;
YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 001aCTh )KU3HEICITEILHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
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BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopManmuu (QHU3UYECKOTO CONEpKaHUs U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofcHreM TpeOOBaHWUN  DPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPXKAHUS B PA3IMYHBIX (dopMmarax ¢ yd&Tom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHyaIbHON paboThI;
BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, OOCYX/aTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJEU C TO3UIIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEILHOCTh B 00JaCTH (U3HUKH U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4€OHOIO IIPEeAMETa Ha OCHOBE JIMUHBIX NPEANOUYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;
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OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JPYIUIHH B 00JAaCTH (DU3HKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTH, OLIEHUBAThH
COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIAJCTh HABbIKAMU I103HABATEIBHOM pe(IEeKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE HOMOIMOHAIBHOE
COCTOSIHME, BUJETh HAlPaBJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOU cdepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETryJIMpOBaHHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHHE, CHOCOOHOCTh  QJAaNTHPOBAThCA K
HMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIFOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIEPEXKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIIOABMHU, 3200THTHCS, POSIBIISATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K xonny oOyudenusi B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTHYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3HKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE oTucaTeIbHOMH,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (yHKIMHA (U3ndecKoit
TEOPUM — MEXAHMKH, MOJEKYJISIPHOM (PU3MKM M TEpMOJMHAMMKH, POib (hpu3nuecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NYECKOI KapTHHE MUPA;
pasinyaTth yCJIOBHUA HPUMEHHUMOCTH Mojened (U3MYeCKMX Tel M IPOLECcCOB
(s1BJIEHU): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEII0, MaTepUaTbHas
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
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nedopmarus, aOCOMIOTHO YNPyroe M abCOMIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEITH
rasza, *XUJAKOCTH M TBEPAOTO (KPUCTALIMYECKOIO) Tella, UACAIbHBIA ra3, TOUCYHBIH
3apsizl, OHOPOJHOE NIEKTPUUECKOE I0JIE;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUMil xapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
UCIIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE NPOLECChl U SBJICHUS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpPMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO JBHKCHHS, MPEOOPa3OBAHHUS
[lanunes nns  CKOpOCTM W IepeMellleHus, 3akoHbl HplooToHa, mnpuHUUD
OTHOCHUTENbHOCTH [anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyIbCa M MEXaHWYECKOW SHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKOM SHEpPruM, YCJIOBHS paBHOBeCUs TBEPIOTO Tejla), MpU ITOM
UCIIOJIb30BaTh ~ MAaT€MaTUYEeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBanuil ['anumes, BTOPOTro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIUU, 3aKOHA
BCEMHUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxeranss MKT u 3aKoHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUSI UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKCHUS
M KOHLEHTpauued €ero MoOJIeKYyJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpeaHen
KMHETUYECKOM »JHEpruer TEeIJIOBOTO JBHWXKEHHS €ro 4YacTHll, CBA3b JaBJIEHUS
UJCANBHOIO Ta3a C KOHLEHTpaluuMed MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHHE
MenneneeBa—Knanelipona, nepBbl 3aKOH TEPMOJMHAMHUKHM, 3aKOH COXPaHEHUs
SPHEPruM B TEIJIOBBIX TMpoIleccax), MPH OSTOM HCIOJIB30BaTh MaTEeMaTHYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBICHUS, WCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPaHEHMsI JIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, MOTEHUMaTbHOCTh  3JEKTPOCTATHUYECKOTO  MOJs,  IPHUHIMUII
CYNEPIIO3UINHN DJIEKTPUUYECKUX IOJIEH, MPU I3TOM YKa3blBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KymoHa, a TakXe NpakTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa LENU U JJI1 3aMKHYTOH 3JIEKTPUUYECKON LIenH, 3aKoH J[xoynsa—JIeHna, mpasuia
Kupxroda, 3akonsr apazes ais 371eKTpon3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpEMEIlECHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMbI TE€J, CUJIa, MOMEHT CHJIbI, JaBJICHHE,
MOTEHIIMATIbHAs SHEPrusi, KUHETHYeCKas HHEpPrusi, MexXxaHWudeckas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CUJla YIPYTrOCTH, CHIIa
TPEHUSI, MOIITHOCTh, SHEPTHS B3aUMOJICHCTBUS Tema ¢ 3eMiIE BOIHM3U €€ TTOBEPXHOCTH,
SHEeprusi ympyrou jgepopMmManuu MPYKUHBI, KOJIUYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Tena, paboTra B TEPMOIWHAMUKE, BHYTPEHHSIS OSHEPTUs HJICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEANBHOTO ra3a, OTHOCHUTENIbHAs BIIAKHOCTh BO3IyXa,
KIIZl waeanbHOro TEIJIOBOIO JIBUTATENsl; HJIEKTPUUYECKOE TMOoJie, HanpsHKEHHOCTH
3JIEKTPUYECKOTO IMOJIsI, HAMPSKEHHOCTh IOJISI TOYEHHOI'O 3apsia WIH 3apsKEHHOIO
mapa B BaKyyMe€ U B JUAJICKTPUKE, MOTEHIMAT 3JEKTPOCTATHUYECKOTO MOJIs, Pa3HOCTh
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MIOTEHIMAJIOB, 3JIEKTPOABMKYILAs CHJIA, CHJA TOKA, HAIpPSIKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKAss €MKOCTh IUIOCKOTO KOHJAEHCATOpPa, CONPOTHMBIICHUE Y4YacTKA LIENU C
MOCIEAOBATEIbHBIM M IApPAJUICIIbHBIM  COSJMHEHUEM  PE3UCTOPOB,  JHEPIUs
3JIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSACHATh OCOOCHHOCTH TPOTCKAaHUS (U3MUYECKUX  SBJICHHUM: MEXaHUYEeCKOe
JBWKEHHUE, TEIUIOBOE JBWIKEHHWE YacTHI[ BEIIECTBA, TEILUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXEHUE, Tuhdy3us, UCTIapeHHe, KUTICHHE W KOHJICHCAIUS, TUIaBIICHUE
M KPUCTAJUIM3allMs, HAIPaBICHHOCTb  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
3KBUIIOTEHIIUAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

MPOBOJIMTH WCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIWYWHBI OT JAPYroi C
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEHUH, IeNaTh BBIBOJIBI TI0
pe3yJibTaTaM HCCIIEI0BAHUS,

MPOBOANTHh KOCBCHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OLICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTH  ONBITBI [0 MPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBAThH
MOJYYEHHBIEC PE3YJIbTAThI U JIEJIATh BBIBOJ O CTATyCE MPEIIOAKEHHONU TUIIOTE3BI;
coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEILCKOW U TMPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W JAOOPATOPHOTO
000pyI0BaHus;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBaHMM aHalM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeTIM, OTBeYarIeld TpeOoBaHUAM 3aJaud, NPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyNaTrhl  (U3UYECKUX TEOPUH TIPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ad, MNPOBOJUTH PACYETHI HA OCHOBAHHMH
MMEIOIINXCA JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJIbI
pEeLIEHUs] C YUETOM IOJYYEHHBIX PE3YJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TPeOYIOIIne MpUMEHEHHUS 3HAHUI U3 Pa3HBIX Pa3/IelioB
Kypca (DM3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYKICHUH C OMOpoil Ha
M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBIICHHUS;

HCITOJTh30BaTh TEOPETUUCCKUE 3HAHUS JIJIsI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB pabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOAUTH MIPUMEPHI BKJIJ[a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh W  OLIGHUBATh TIOCJIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YEeJIOBEKa, CBS3aHHOW ¢ (H3WYECKHMMH MpOIeccaMu, C TO3HIIHMA
3KOJIOTUYECKOM 0€301acHOCTH, MpECTaBICHUI 0 palrOHAIBHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JOCTHKEHUU HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;
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IPUMEHSTH pa3InyHbIe CIIOCO0BI PadOThI ¢ HH(pOpMAIHel (PHU3NUECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTWH, TpPH 3TOM
UCIIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Uil  IIOUCKa,
nepepadoOTKH M TPeAbsABICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOW HH(OpMAIH,
CTPYKTYPUPOBAaHHS M HMHTEpIpeTanuy HH(pOpMAaNWH, TOIYYEeHHOW W3 Pa3IMYHbBIX
MCTOYHHUKOB, KPUTHUECKH aHAIN3UPOBATH MOTYYaeMyl0 HH(POPMAIHIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK M Ha OCHOBE aHaju3a
UCTOYHUKA HHPOPMALIUH;

OPOSIBJIATH OPraHU3allMOHHbIE ¥ TIO3HABATEIIbHBIE YMEHHSI CAMOCTOSTELHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOSKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTare B rpynme ¢ HCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymnmbl, palHOHAIBHO pACIpENessATh JACATEIBHOCTh B HECTaHAapTHBIX
CUTYyalUsIX, aJIeKBaTHO OLIEHMBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMarpuBaeMoi poOJIEMBI;

OpPOSIBIIATh MOTHMBAalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeMeTHbIE pe3ylbTaThl Ha YIiyOIEHHOM YpOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

NOHUMAaTh poOJb (UMK B SKOHOMHYECKOHM, TEXHOJOTMYECKOW, COLHUAIBbHOW U
THUYECKON cdepax AeATeIbHOCTU YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOI
Hay4YHOW KapTHUHE MUpa, POJib aCTPOHOMUHU B MPAKTUYECKOU 1€ATEIHHOCTH YeJI0BeKa 1
JAIBHEWIIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHHM,  3HAUYEHUE  ONMUCATEIBHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIHAIbHON TEOpUU OTHOCUTEIBbHOCTH, KBAHTOBOMU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTABICHUN 0 (U3NUECKOI
KapTHHE MHUpPA, MECTO (U3MyYecKod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3inyath yCJIOBUS NPUMEHHUMOCTH Mojened (U3NYeCKUX Teld M IPOLECCOB
(ABNEHMIT): ONHOPOJIHOE HJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHHYECKHE KOJIeOaHMs, MaTeMaTHYEeCKUM MasTHHUK, HA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCANBbHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MoOJIeJIe aToMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIENIN CBETA,

paznuyaTh yclnoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3Ys
OCHOBHBIE TOJOXEHUS M 3aKOHBl JJEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPaHEHUs MIEKTPHUECKOro 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKkOH »3JIEKTPOMAarHUTHOW WHAYKIMUH, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIMU B 3JIEMEHTE 3JIEKTPUUECKON LIENHU CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKA, MOCTYJIaThl CIELUAIbHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOLIECCHl U SBJICHUS, UCTIOIB3YS IOJI0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHImTEHHA 151 doTod(Pderra, mepBelii U BTOPOU
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MoCTyJaThl bopa, MpUHIMI COOTHOIICHHS HeompeaenéHHocTel [ eizendepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJ U SHEPIUU B AJIEPHBIX PEAKLUAX, 3aKOH
PaAMOAaKTUBHOIO pacmaja);

OIUCHIBAThH (PU3MUYECKHE MPOLECCHl U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
JNEKTPUYECKOTO  MMOJIA, TMOTEHIHUAl  DJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIAa, WHIAYKIUS MarHUTHOTO TIOJSi, MarHUTHBIN
IIOTOK, Ccuia AMIiepa, MHIYKTUBHOCTb, 3JIEKTPOJBMIKYIAs CHJIA CaMOMHAYKLIHH,
SHEPrusi MarHUTHOTO IOJISl IPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, IOJHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA[l SApa, SHEPTUS CBSI3U S/1Pa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKINS, CAMOUHIYKIIHUS, PE30HAHC, HHTep(hepeHIIHs BOIH, TUPPAKIH, JUCTIEPCUs,
MOJTHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpuueckuii apdekrt (dhororddekr), anbda-
u Oera-pacmanel  sAep, TaMMa-H3IIydeHHE  siaep, (U3MYECKHe  MPHHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpEAENATh HAIpPaBJIECHUE MHJIYKIUU MArHUTHOTO IOJIA MPOBOJHHUKA C TOKOM, CHUJIBI
Awmriepa u cuibl Jlopenna;

CTPOUTHh H300pa)K€HUE, CO3JaBa€MOE€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €r0 XapaKTePUCTHUKH;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE MOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a U OOBSACHEHHs (PU3MUECKUX TMPOLECCOB, MPOUCXOJANIMX B 3BE3JaX, B
3BE3HBIX CHCTEMAaX, B MEXraJaKTUYEeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
DBOJIIOINH 3BE31T M BecenenHo;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATh PE3YyIbTAThI
NOJYyYeHHOM 3aBUCUMOCTH (M3NYECKUX BEJIMYUMH B BHUAE TpaduKOB C y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTeH M3MEpeHuil, JenaTh BBIBOABI 1O  pe3yjbTaTaM
UCCJIEJIOBAHUS;

OPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE M OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHU;

IPOBOAMTH  OMBITHI IO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl: IJIAHUPOBATh
OKCHEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYI0  YCTaHOBKY,  aHAJIW3UPOBATh
MIOJIyYEHHBIE PE3YJIBTAThl U A€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHON TUIIOTE3BI;
ONUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHOU
JIeSITeIbHOCTH C HWCHOJb30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pemiath pacy€THbBIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOW (uznueckont
MOJIeJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHsS BbIOMpaTh (U3MUECKHEe MOJEINH,
OTBeYaroIue TpeOOBaHUAM 3aauH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3MUECKUX TEOPHH MpPHU HUCIOIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHuss 3ajady, TMPOBOAMTH pacu€Tbl Ha OCHOBAHUM HWMEIOIIUXCS JIaHHBIX,
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AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATh METOJBl PEIICHUS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3/iesioB
Kypca (HM3MKH, a TaKKe€ HMHTErpallid 3HAHUM U3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B DPA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLEHUBATh TMOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NeSITEIPHOCTH YeNIOBEeKa, CBS3aHHOW C (PM3MUECKUMH IPOLECCaMH, C MO3UIHNA
3KOJIOTUYECKOU 0e30MacHOCTH, MIPEICTABICHUM 0 palMoOHAIBHOM
MIPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKu U
TEXHOJIOTHH JIJIs1 JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HH(pOpMAIUEil GU3NYECKOTO COIAEPIKAHUS C
UCTIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  OTOM
UCTIOJIB30BAaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ui  IIOWCKa,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HaAyYHO-TIOMYJSIpHON uHOpMamu,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy WHGPOpPMALUU, MOJYYEHHOH W3 pazIHyuHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJy4aeMyl0 UH(QOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA UH(OPMAIINY;

IPOSBIATh OPTraHM3aLMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpolecCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B IpyIIe C WCHOJIHEHHWEM pPa3IMYHbIX COLHUAIBHBIX POJeH, MIaHMPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI,

NpOSBIATE MOTHBAaLMIO K Oynymed mnpodecCHOHATbHOM — JEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeM Kontposbubie  IIpakTuueckue
n/m Bcero odpa3oBaTejbHbIE
NPOrpamMMbl padoThI padoTbI
pecypcsl
Pasnen 1. HAYUHBIA METO/] IO3HAHUS ITPUPO/IbI
11 Hayunblit meton 6 bubnmnorexka HOK - [ICHHOCTH HAYYHOT'O
' TIO3HAHHS TIPUPOIBI https://m.edsoo.ru/7f41bf72 MIO3HAHUS,
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubamorexa [IOK - HeHHOCTH HAYHHOTo
' https://m.edsoo.ru/7f41bf72 =~ mnosHauus;
bubmuotexa [JOK - ICHHOCTH HAay4YHOTO
2.2 1 1
Auraiica 0 https://m.edsoo.ru/7f41bf72 =~ mo3HaHuS,
2.3 CraTuka TBEpIOTrO Tena 5 1 Bubmorexa [OK - HeHHOTH TEYHHOTO
' PA https://m.edsoo.ru/7f41bf72 ~ mno3Hanus;
- ICHHOCTHU HAYYHOI'O
54 3aKOHBI COXpaHEHUs B 10 1 bubmuoreka [JOK MO3HAHUS,
' MEXaHUKe https://m.edsoo.ru/7f41bf72 - sxonorudeckoe
BOCIIMTAHHEC
Htoro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO- 15 1

KMHETUYECKOU TEOpUH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

- ICHHOCTHU HAYYHOTI'O
IIO3HAHUI,
- OKOJIOTHYCCKOC

33



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

BOCIIUTAHUC,
- IATPUOTHUICCKOC
BOCIIUTAHHUC

- HEHHOCTH HAY4YHOT'O

3. TepMmoauHamuka. 20 bu6nmoreka [IOK [MO3HAHUIA;
' TennoBble MalIMHbI https://m.edsoo.ru/7f41bf72 - BKOJIOTUYECKOE
BOCIIUTAHHUC
A - ICHHOCTHU Haquoro
o | Ammewem |
' n ' https://m.edsoo.ru/7f41bf72 - SKOJIOTHYECKOE
TIEPEXOIbI
BOCIIUTAHHUC
Hroro mo pazueny 49
Paznen 4. 9JIEKTPOJIUHAMMUKA
41 e CCKOC TIOJE 24 bubnuorexa [HOK - ICHHOCTH HAay4YHOTO
. KTPUYECKOE IT
HEKIP " https://m.edsoo.ru/7f41bf72 TIO3HAaHMsA
- ICHHOCTHU HAYYHOI'O
MO3HAHHUS,
4 ITocTosiHHBIN 24 bu6mmoteka [IOK - DKOJIOTMYECKOE
' ANMEKTPUUECKUI TOK https://m.edsoo.ru/7f41bf72 =~ BocnuTanwue;
- IATPHOTUYECKOE
BOCIIUTAHHUC
- ICHHOCTHU HAYYHOI'O
43 Toxu B pa3nmuyHbIX 6 bu6nuoreka [IOK [IO3HAHUS,
. cpeaax https://m.edsoo.ru/7f41bf72 - 9KOJIOTMUYECKOE
BOCIIUTAHHUC
Hroro no pazneny 54

Paznea 5. PUSUNUYECKUN MPAKTUKYM

5.1 OuznyecKkuil NPakTUKyM 16

16

- ICHHOCTHU HAYYHOI'O
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IIO3HaHUA

Hroro no pasneny

16

PesepsHoe Bpems 10 1
OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME 170 10 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3/1esioB U TeM Kontpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoTbI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 Ma oe THone 14 bubnnoreka IIOK - LIEHHOCTH HAy4YHOT'O
: THUTHOE TI
7 https://m.edsoo.ru/7f41bf72 TIO3HAHHS
- HEHHOCTH HAY4YHOT'O
MO3HaHUs,
12 OneKTpOMarHuTHas 13 1 bubnnorexka HOK - 9KOJIOTHYECKOE
' MHTYKIAS https://m.edsoo.ru/7f41bf72 BoctmTanme;
- IATPUOTUYECKOE
BOCIIMTAaHUEC
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
- ICHHOCTHU HAYYHOI'O
51 MexaHndeckue 10 1 bu6mmoreka [JOK [O3HAHUS,;
' KoneOaHus https://m.edsoo.ru/7f41bf72 - 9KOJIOTHYECKOE
BOCIIMTAHHEC
- ICHHOCTHU HAYYHOTI'O
O3HaHUs,
59 DJIEKTPOMAarHuTHHIE 15 bubmuorexa [JOK - DKOJIOTUYECKOE
' KoseGaHus https://m.edsoo.ru/7f41bf72 BOCITHTaHHE,
- IATPUOTHUICCKOC
BOCIIMTAHHEC
53 Mexanuueckue u 10 1 bubmuoreka [IOK - ICHHOCTH HAYYHOT'O

SJICKTPOMArHuTHBIC

https://m.edsoo.ru/7f41bf72

MO3HAHHUS,
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BOJIHBI

- OKOJIOTHYCCKOC
BOCIIUTAHUC,

- IATPUOTHYICCKOC
BOCIIMTAHUEC

2.4 Onruka

25

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

- IICHHOCTH HAyYHOTO
IMO3HAHUS;

- 9KOJIOTHYECKOE
BOCIIUTAaHUE;

- MATPHOTHIECKOE
BOCIIUTAHUE

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

60

bubnmoreka [JOK - IIEHHOCTH HAYYHOTO
31 O CTO 5 1
CHOBH https://m.edsoo.ru/7f41bf72 MO3HAHUA
HWroro mo paszeiny 5
Pa3zgen 4. KBAHTOBASI ®PU3UKA
41 Koprmyckyisipuo- 15 bubmuotexa [JOK - IIEHHOCTH HAYYHOTO
' BOJIHOBOH Jlyaiin3m https://m.edsoo.ru/7f41bf72 ~ mno3HaHus
- HCHHOCTHU HayIIHOFO
HO3HaHI/I5[;
4.2 ®dusuka atoma 5 bubmuorexa [IOK - HKOJIOTHUECKOE
' https://m.edsoo.ru/7f41bf72 = Bocuuranue;
- HanI/IOTI/IquKOC
BOCIIUTAHHUC
(D - ICHHOCTHU HaquOFO
P B
. P https://m.edsoo.ru/7f41bf72 - DKOJIOTHYECKOE
YacTHIL .
BOCIIUTAHHC,
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- IATPUOTHUICCKOC
BOCIIMTAHUEC

Wroro no pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTBI ACTPOHOMUHU

5.1 12 1

1 acTpou3nuKu

Hroro no pazgeny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM

bu6nmoreka [IOK

https://m.edsoo.ru/7f41bf72

- IEHHOCTH HAYYHOTO
IMO3HAHUS,

- 9KOJIOTHYECKOE
BOCIIUTAHUE

Ou3nYECKUil - IEHHOCTH HAyYHOT'O
6.1 16 16
HpaKTI/IKyM IIO3HAHUA
Htoro no paznemny 16

Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE

CucreMaru3anus u
00001IeHne
MIPEIMETHOTO
COJICp)KaHUS U OIBITA
7.1 JIeATEIILHOCTH, 15 1
MpUOOPETEHHOTO TIPU
W3YYeHHH Kypca
¢uzuku 10 - 11

bubmmoreka [IOK

https://m.edsoo.ru/7f41bf72

- ICHHOCTH HAay4YHOT'O
MO3HAHMUSI;

- DKOJIOTHYECKOE
BOCIIHTaHHE;

- IATPUOTHYECKOE
BOCIIHTaHNE

KJIaCCOB
Wroro no pazueny 15
PesepBHOe Bpems 10
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usnka. 10 knacc/ Mskumes .., byxosnes b.b., Cotckuit H.H / O6miectBo ¢
OrpaHu4YeHHOM 0TBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe ooimectBo «M3narenscTBo
«IIpocsemenue»

» ®usuka. 11 kimacc / Msixkumes ['.41., Byxosnes b.b., Yapyrun B.M./ O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe obmectBo «M3narenscTBo
«IIpocsemenne»

* PeivkeBuu A.I1. @uzuka 10-11 knace. 3aiauynuk; AKIIMOHEPHOE OOIIECTBO

"U3narensctBo "lIpocBemienue"

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS

®usuka. 10 knacc. YrinyOn€HHblil ypoBeHb. MeTouueckoe mocodue kK yueOHuky B. A.
KacesHoBa; Akumonepnoe oouectso "MU3narensctBo "lIpocsenienue”

®uzuka. 11 knace. YrnyOnéuusiit ypoBenb. MeToaudeckoe nocodue K yueOHuky B. A.

KacwsinoBa; Akimonepnoe o0miectBo "M3natensctBo "IIpocsemenne”

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/catalog/

https://educont.ru/

https://uchi.ru/homeworks/teacher
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