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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 BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHBIX ocoOeHHocTed oOywaromuxcs. IIporpamma mno ¢usuke naér
IpPECTaBICHNUE O LENAX, COAEPKAaHUM, OOIel cTpareruu OoO0y4eHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKM yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANM30BaTh 3a7add
npodecCHOHAIBPHON OpPHEHTALMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKu Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeMETHbIE,
npeaMeTHbIE (Ha yriryOn€éHHOM ypoBHE). HaydHO-MeToH0m0TnuecKo OCHOBOM sl 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.

[Iporpamma no ¢pu3nKe BKIIOYACT:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

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 CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEajM3alUd PA3IMUHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IMpPH YCIOBHM COXpaHEHMs 00s3aTelbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAeHIO XapakTep W OypHOE pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HaAYy4YHbIH METOJ] TO3HAHUS ITPU BHIOJIHEHUH UMH YUEOHBIX UCCIICTOBAHHA.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEHM KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel Marepuan Kypca (Gu3nku 0oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (OpMUPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapusayuu. EE peanuszanys npeanosaraeT UCIoib30BaHUE TYMaHUTaApHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IpoOIeMaMu.

Hoea npuxnaonoin nanpagnennocmu. Kypc ¢Gu3uku  yriyOoia€HHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YyYEHHBIX TEOpUH U 3aKOHOB. IIpn 3TOM paccMaTpuBarOTCs Ha YpOBHE OOMIMX MPEICTaBICHHNA
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3rxkonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS HIIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyKAeHUs po0IeM pallnoOHaIBLHOTO PUPOIOTIONB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moxoa. s pu3uKky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BaHUU CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSIHHO JIEeWCTBYMOMETro (hakropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOTO MaTepuaya, JiaboparopHble pa®oThl M paboThl mpakTukyma. Ilpu sToMm
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MONIaroBOi WHCTPYKIIAH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpOIlecca MCXOIS M3
OCOOEHHOCTEl MOYPOYHOrO TUIAHUPOBAHMUA M OCHauleHus KkabuHeta ¢usuku. Ilpu sTOoM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE 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 PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, TaKk U MHTErpupys NIpUMEHEHHE 3HAHUHM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢du3uveckoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH M3y4yaThCsl B YCIOBHUSX IPEAMETHOro KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOe 00opynoBaHue (OPMHUPYETCSI B COOTBETCTBUHM C IMPHUHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W HU(POBBIX HMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

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

dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00yYarOIUXCs K HAYYHOMY U3YyYEHHIO TIPUPO/IbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN 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 (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
n3y4deHus Kypca (GU3NKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI TPUMEHSITh TEOPETUYECKNE 3HAHUS Il OOBSICHEHUS (PU3UUECKIX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHHE (PU3MUECKOH MOJEeNH, aJeKBaTHOU
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEJIBHOIO IUIAHUPOBAaHMUS M MPOBEACHUSA (DU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETCHHUsS IOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BUTHE UHTEpPeca K chepam npodhecCHOHATBLHON ASSITEIHbHOCTH, CBSI3aHHOMN C (PU3HKOIA.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

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

[Ipennaraemslii B mporpamme 1o Gusmke nepedeHb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Odusuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOx MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U Teopus B Mpolecce Mo3HaHus npupoabl. HabmroneHne u sKCrepuMeHT B
buzuke.

Crioco6b1 n3MepeHus (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IU(POBBIE M3MEPUTEILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnueckux BeJNYMH (a0COIIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHAsl )KUJKOCTh, UJI€AJIbHBIN T'a3, TOUeUHbIN 3apsn). ' unoresa. duznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Pone u mecto ¢u3uku B (QOpMHpPOBAHMU COBPEMEHHOH Hay4yHOM KapTHUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HaNpsKEHUS B LENM IOCTOSIHHOIO TOKa IpHU MOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ H(ppoBoil maboparopueil no ¢usuke. [Ipumepsl u3MepeHus 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.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTepUalbHON TOYKU OT BPEMEHH U UX TpapUKH.

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

KpuBonuHeliHoe nBrxkeHue. JIBUKEeHNE MaTepUalbHOM TOYKH 110 OKPY>KHOCTH. YTJOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U OJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHUAOMETpP, ABUKECHHE
CHaps/10B, LIENIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTEpeJaul, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Wnmroctpanyst npeAeabHOro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBMKEHHI C UCTIOIb30BAHHEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne ycKOpeHUs TMpU MPSIMOJIMHEHHOM PABHOYCKOPEHHOM JBHMKEHUHU 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. [IpoBepKka rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHHus KOHHYECKOTOo MasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

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

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 111 MaTepuaibHOM 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 IJIAHETHI U OT Treorpaduyeckoil mupoThl. JIBmkeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TOKOA.
Koadduiment tpenus. Cuna conmpoTUBIEHUS MPU ABMKCHUU Tella B JKUIKOCTH WM Tase, eg
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckrne YCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMIIUITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH NPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM MAcChl TENa
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[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 HE3aBHCHMOCTHM BPEMEHM JBHXKEHUS Opycka IO HaKJIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

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

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenune ko3 dummenTa TpeHus Mo BEIWYUHE YTIO0BOT0 KOd((HUIIMEeHTa 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 JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOHYMBOE, Oe3pa3IuyHOe paBHOBECHE.

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

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN paBHOBECUS TBEPIOTO TeEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U paCUET CUIT YIIPYTOCTH.

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

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTepualibHOM TOYKH, CUCTEMBl MaTepUalbHBIX TOYeK. L[eHTp Macc cucTeMbl
MaTepHalbHBIX ToOueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

MoMeHT uMIlylnbca MartepuanbHOM TOukd. [IpeacTraBieHre O COXpaHEHMH MOMEHTA
HUMITYJIbCA B IIEHTPAIBHBIX TOJISX.

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

MOIIHOCTD CHUJIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMM MaTepUaIbHON TOUKH.

[loTeHnmanbHble U HEMOTEHUMANbHbIE CHibl. [loTeHnunanbHas >Heprusi. [loTeHanbHas
9Heprus ynpyro aehopmupoBaHHON TpYXHUHBI. [loTeHIMAbHAS YHEPTHS TENa B OJHOPOIHOM



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

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM s MACANBHOM JKUJIKOCTHM Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

M3MepeHne MOIHOCTH CHJIBL.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, PAKMUKYM.

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.

W3mepenre KNHETHYECKOM YHEPTHUH TeJla 110 TOPMO3HOMY ITyTH.

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

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBSICHEHUE CBOMCTB
BellecTBAa Ha OCHOBE A3THUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH: YacTHIBl Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHne U30MPOIIECCOB: H30TepMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJI€HUEM U CpEAHEW KHHETUYECKOW SHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

Cesi3p  aOCONIIOTHOM ~ TeMmepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



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

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

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

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

N3yueHnue n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEINIHUX  YCJIOBUH A
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMKCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuuectBo Temnorel. TermnoéMkocTh Tena. YAenbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KonuuecTtBo TemnoTel U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM UI1 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TEpMOIMHAMUKHU 11 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
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.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOIO HAacoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TETUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YIENbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Vicmapenwe wu kumeHue. YaenpHas TeIIoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenue m coxarue. Casur. Moayne Onra. Ilpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHE.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHTUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (Pa3oBBIX MEpeXoax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

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

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHME TMPOLECCH: KUAKUE KPUCTAIUIbL,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.
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OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Moaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr 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 OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopMallMi pE3NHOBOr0O 00pasiia OT NPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsaoB. IIpOBONHMKM, NHMIIEKTPUKH W IOJYNPOBOJHHUKH. DJIEMEHTApPHBIA DJIEKTPUYECKHM
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

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

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IIpoOueiii 3apsa. JluHMM HanpskKEHHOCTH
ANeKTprudecKoro nosst. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
IIEKTPOCTATUYECKOr0 Mouid. CBSA3b HANpPsHKEHHOCTH MO M PA3HOCTH IOTEHLMAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo o0wvémy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEUHOW IIIOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKkas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DieKTpo€MKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

JIB>KeHue 3apssKeHHON YaCTHIIBI B OJHOPOAHOM AJICKTPUIECKOM TIOJIE.

TexHU4YeCKHEe YCTPOMCTBA W TEXHOJIOTMYECKHUE TPOIECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau 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  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOHIaJAM  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot, npaKMUKyMm.

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. [ToCTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAHMS ITOCTOSIHHOTO — AJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u OJ1C E.

3akoH OMa JJid y4acTKa LEeMH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOMAAY IIONEPEYHOrO0 CEYECHMS. YEIbHOE CONPOTUBIICHUE
BEIIECTBA.

IlocnenoBarenbHOE, NapalIeIbHOE, CMELIIAHHOE COEAUHEHHME IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MonHOCTh 3JEKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTG, BbIIEsiEMas HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHME HMCTOYHMKA 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, CYETYUK DIIEKTPUUECKON SJHEPTUH.

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 m3mepenne DJIC. KopoTkoe 3aMbIkaHUE ralbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.
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Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEX]Y ITOJIFOCAMHM MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS JJIs JITAMITbI HAKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHUIMATIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTh  COINPOTHUBIEHUS  METANIOB  OT  TEeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsaoticTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DONEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT TUCCOLMALUSA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne yCTpPONMCTBA M TPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psaHbIC JIAMIIBI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKmMuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3NYECKUX BEJIUYUH C HCIOIb30BAHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.
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[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKA MPEAJIOKEHHBIX 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 MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHUE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
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 IBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHMYECKOTO TOIUIMBA JIJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepPUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

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

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHus, MmapoBas TypOWHA, OBITOBOI XOJIOAUIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pa3PSIAHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaTbBaHHUKA.

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. GeppoMarHeTUKH, rapa- U IuaMarHeTUKH.
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TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO MOJISl IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHON MHIYKLMU HAa OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAYKuMH. DJIC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIEMCS B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHWCTBa U TEXHOJIOTMYECKHME TPOLECCHl: HMHIYKIUOHHAsA IeYb,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHAEBON (MEHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenre HHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEH MEKTPOMarHuTHOIO TeHepaTopa.
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Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTuueckoe ©  JUHAMHYECKOE  OMMCAHHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIUTYAbI KOJICOAHWH MCXOTHOW BEIHYHUHBI 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 KojeOaHusix. BoiHyxneHHble KoneOanusa. Pe3onanc.
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.

HccnenoBanune konebaHWil Tpy3a HAa MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeJicTaBlIeHU 00 naeanbHON MOJENN IPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

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

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

WccnenoBanme yObIBaHUS aMILTATY Bl 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BBIHYKIEHHBIX 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 KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKSHUS TIPU Pa3INIHON (hopMe 3aBUCHMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHH.

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

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U noTpeOiIeHUE AIIEKTPUYECKON
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, IMHUU 3JIEKTponepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

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 paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, MPEIOMJIEHHE, MOJISpU3aLns,
uHTEephepeHIMs U AU(PaKIIHsL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHUuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.
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CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaOntonenue cBsi3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYAOM M YacCTOTOM
KOJICOaHUH.

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

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

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

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B ILIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa YEpe3 I'paHMILy paszelia
JIBYX ONTUYECKUX CPEI.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[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 €€ TeOMETPUU U OTHOCUTENILHOTO MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIMH3Y MOl MPOU3BOJIBHBIM YIJIOM K €€ INIaBHON ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

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

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BomnoBas onrtuka. WHTepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOMIOZICHUST MaKCHMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

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

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, MNEepPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHHIA 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 nonsipusayy cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

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

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

N3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT OBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune criekTpa U3ITydeHHsT CBETOIMOA ITPH MOMOIIHN TU(DPAKIIHOHHON PEIIETKY.

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.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

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

TexHUYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC MPUEMHHKH,
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-601mno60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
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 cBera (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  JABWXKYIIEHCs  4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHUyeckue yCcTpOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

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. [imaneraprast moaens atoma Pesepdopra.

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

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOa.

CrioHTaHHOE W BBIHYXKJIEHHOE U3NTydeHue cBera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIINX YaCTHII.

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 amomHoz20 A0PaA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

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

3aKOH paJuOaKTUBHOrO pacmnana. PagmoakThBHBIE H30TONBI B mpupone. CBOMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don mznydenus. Jlozumerpus.

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

SAnepupie peaknuu. Jlenenne wu cuHTe3 sAnep. SnepHbie  peakTopbl. [Ipobiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPIeTUKHU.

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

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Meroabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEIECKOIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKECHUE.

ConneuHas cucrema.

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

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

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

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

MacmrabHas 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 c03Be31si CEeBEPHOTO MOMYIIAPHs U IPKUE 3BE3TBI.

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

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, 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 TEOpUHM OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «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 HayuyHOH KapTUHE MHpa, 3HAUEHUE OMHUCATEIbHOW, CHCTEMaTU3UPYIOIIEH,
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.

Mesicnpeomemusie noHAMUSA, C6A3AHHbBIE C U3YUECHUEM MEMO008 HAYYHO20 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. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100us TPEYroJIbLHUKOB, OMPEIeIeHHE TUIOMIAU TUIOCKUX PUTyp U 00bEMa Tel.

buonozua: >nektpuueckue SBICHHUS B KUBOM MpUpoJe, KoyieOaTeNbHbIE IBHKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
DJIGKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl, YIbTPa3BYKOBas JIUArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

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

T'eocpagpusa: marHUTHBIC TIOJIFOCA 3E€MJTH, 3QJIEKU MAarHUTHBIX Py, POTOChEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
AJIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBUY-meus,
yIbTPa3ByKOBasi IMATHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAS OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 O®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoOCTHBIE Pe3yJIbTAThl OCBOCHHS yueOHOro mpenmMera «Du3uka» JOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, IO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHUHCKOro  00IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIILHOMN IEATEIHHOCTH, 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;

® TOTOBHOCTH BECTH COBMECTHYIO JESTENbHOCTh B MHTEPECAX I'PaXkIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

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

® TOTOBHOCTh K TYMAHUTApPHOU U BOIIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chopMHPOBAHHOCTH POCCUUCKON IpaskJaHCKON UIEHTUYHOCTH, TATPUOTH3MA;

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

AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CINOCOOHOCTH OILIGHWBAaTh CHUTYallUI0 W TNPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaHHE JUYHOTO BKJIA/a B IOCTPOCHHUE YCTOHIMBOTO Oy TYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs O3CTETUKY HAyYHOTO TBOPYECTBA,

npucymero Gu3snvdeckon HayKe.
TPYAOBOI0 BOCHUTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHON ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OyIyIIeit
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 KYJIBTYpPBHI, OCO3HAaHHE TJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBICHUE JICUCTBUIM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
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paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HaIpaBJICHHOCTU 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  NMPOEKTHYIO M HMCCIEJOBATENbCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (OPMYIIMPOBATh M aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATECIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

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

pa3BUBATh KPEATMBHOE MBIIUIEHUE NP PEILIEHUH KU3HEHHBIX MPOOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (hU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
o0nactT (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peHIeHUS 3amad  (PU3NICCKOro COACpKAHUS, NPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHHMS, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
TUTOTe3y € peIIeHWs, HaxOIUTh apryMEeHTBl JUIA JIOKa3aTelIbCTBAa CBOMX
YTBEPXKACHHM, 33]1aBaTh TapaMEeTPhl M KPUTESPHUH PEIICHHUS,

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEILHON JIEeATEILHOCTH, B
TOM YHCJIC TIPHU U3YUEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHBATh IPUOOPETEHHBIHN OIBIT;

YMETh TICPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCIHHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTei;
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BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITCIIBHO OCYIIECTBIATh IIOWCK, AaHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIICHU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHW3AIMOHHBIX 3a7ad C
coOmrofcHreM TpeOOBaHWUN  DPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAUYCHUS MH(POPMALMU U [EJICBOM ayJAWTOPUH, BBIOMpAs ONTUMAIBHYI (Gopmy
MIPEJICTABICHUS U BU3YATH3AIHH.

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

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHM U CMATYATh KOH(IIUKTHL;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHyaIbHON paboThI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jieHa KOJUIEKTHBA;

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa M Ka)XJO0r0 YyYaCTHHKA KOMaHIbl B OOIMIUi
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

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

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B PA3IUYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpATh paMKH Y4€OHOI0 IPEeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;
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OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMNA B 00jIacTu (U3UKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIH HHTEJJIEKT:

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

BJIAJCTh HABbIKAMU IIO3HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€ PE3YJIbTATOB ACSITEIBHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

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

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPOTIpaAMMBI I10 (1)I/I3I/IK€ JJIA
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 CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHME, BUJETh HAINPaBJICHUS PAa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETryJIMpOBaHHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHHE, CHOCOOHOCTh  QJAaNTHPOBAThCA K
HYMOIMOHATBHBIM U3MEHEHHSM U MPOSBISTh THOKOCTH, OBITh OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKITIOYAIONIEH CIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOILIEHHs, CHOCOOHOCTh K COUYYBCTBHUIO U
COIEPEXKHUBAHHUIO;

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

I[TPEAMETHBIE 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,
COLIMATILHOW M ATHYECKON cdepax AesITeNbHOCTH YeJIOBeKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOH KapTHHE MUpa, 3HaYCHHE OIUCAaTeNbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (yHKIMHA (U3ndecKoit
TEOPUM — MEXAHHMKH, MOJEKYISIPHOU (PU3MKM M TEpMOJMHAMMKH, POib (hru3nyecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUIN O GU3NUECKON KapTUHE MHPA;
pasinyaTthk yCJIOBHUA MPUMEHUMOCTH Mojened (U3MYeCKMX Tel M IPOLECCOB
(s1BJIEHU): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEII0, MaTepUaTbHas
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
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nedopmarus, abCOTIOTHO YIpPyroe M abCONMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH
rasza, *XUJAKOCTH M TBEPAOTO (KPUCTALIMYECKOIO) Tella, UACAIbHBIA ra3, TOUCYHBIH
3apsizl, OHOPOJHOE NIEKTPUUECKOE I0JIE;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI xapakTep (YyHAAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
UCIIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE NPOLECChl U SBJICHUS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (POpMYIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO JBIIKCHUS, MPeoOpa3oBaHUS
[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 DSHEpPruM, YCIOBHS paBHOBeCUs TBEPAOTO Tejla), IMpU ITOM
UCIIOJIb30BaTh ~ MAaT€MaTUYEeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBanuil ['anumes, BTOPOTro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOT'O TATOTCHHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxeranss MKT u 3aKoHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUSI UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKCHUS
M KOHLEHTpalmued ero MoOJIeKyJ, CBsI3b TEMIEPATyphl BeEIIECTBA CO CpEIHEH
KMHETUYECKOM »JHEpruer TEeIJIOBOTO JBHWXKEHHS €ro 4YacTHll, CBA3b JaBJIEHUS
UJCANBHOIO Ta3a C KOHLEHTpaluuMed MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHHE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHMS
SPHEPrUM B TEIJIOBBIX TMpoIleccax), MPH OSTOM HCIOJb30BaTh MaTEeMaTHUECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBICHUS, WCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS AJIEKTPUUYECKOIO 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 3aMKHYTOM 3JIEKTPUYECKON 1enH, 3akoH Jkoyna—JIeHna, npasumna
Kupxroda, 3akonsr apazes ais 371eKTpon3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpEMEIlECHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMbI TE€J, CHJIa, MOMEHT CHJIbI, 1aBIICHUE,
MOTEHIIMaJIbHAs JHEPTUs, KWHETHUYeCKas HJHEprusi, MeXaHWdecKas dSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CUJla YIPYTrOCTH, CHIIa
TPEHUSI, MOIITHOCTh, SHEPTHS B3aUMOJICHCTBUS Tema ¢ 3eMiIE BOIHM3U €€ TTOBEPXHOCTH,
SHEeprusi ympyroi jgegopmaii TMPYKUHBL, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Tena, paboTra B TEPMOIWHAMUKE, BHYTPEHHSIS OSHEPTUs HJICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEANBHOTO ra3a, OTHOCHUTENIbHAs BIIAKHOCTh BO3IyXa,
KIT[ waeanbHOro TEIJIOBOIO JIBUTATENsl; JJIEKTPUUYECKOE I10Jie, HAMpsKEHHOCTh
3JIEKTPUYECKOTO IMOJIsI, HAMPSKEHHOCTh IOJISI TOYEYHOrO 3apsiga WIH 3apsKEHHOTO
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 KOHJEHCATOpPA, CONMPOTHUBIIEHUE yYacTKa LENU C
MOCIEAOBATEIbHBIM M IApPAJUICIIbHBIM  COSJMHEHUEM  PE3UCTOPOB,  JHEPIUs
3JIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSACHATh OCOOCHHOCTH TPOTCKAaHUS (U3MUYECKUX  SBJICHHUM: MEXaHUYEeCKOe
JBWKEHHUE, TEIJIOBOE JBMIKEHHWE 4YacTHI][ BEIIECTBA, TEILNIOBOE PpPaBHOBECHE,
OpoyHOBCKOE ABMXEHUE, Tuhdy3us, UCTIapeHHe, KUTICHHE W KOHJICHCAIUS, TUIaBIICHUE
M KPUCTAJUIM3allMs, HAIPaBICHHOCTb  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
3KBUIIOTEHIIUAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

MIPOBOJMTH MCCIICIOBAHUE 3aBUCHMOCTH OIHOU (PM3MUYECKON BETUYUHBI OT APYroul ¢
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEHUH, IeNaTh BBIBOJIBI TI0
pe3yJibTaTaM MCCIIEI0BAHUS,

MPOBOANTHh KOCBCHHBIC HM3MEPCHUS (PUINYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OLICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTH ONBITBI IO MPOBEPKE MPEIIOKEHHOM THUIOTE3bl:  IJIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJU3UPOBATH
MOJYYEHHBIEC PE3YJIbTAThI U JIEJIATh BBIBOJ O CTATyCE MPEIIOAKEHHONU TUIIOTE3BI;
coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEeNOBATENLCKOM U TMPOEKTHON
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
MOJIeTM, OTBeYarIeld TpeOoBaHUSAM 3aJauyd, NPUMEHATh (HOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyNaTrhl  (U3UYECKUX TEOPUH TIPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ad, MNPOBOJUTH PACYETHI HA OCHOBAHHMH
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBaTh PE3YJIbTAThl M KOPPEKTHPOBATH METOMbI
pelIeHHUsI C YUYETOM IMOJYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TPeOYIOIIne MpUMEHEHHUS 3HAHUI U3 Pa3HBIX Pa3/IelioB
Kypca (M3MKH, a TakKe HHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

HCITOJTh30BaTh TEOPETUUCCKUE 3HAHUS JIJIsI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB pabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOAUTH MIPUMEPHI BKJIaJ[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 ¢ (U3MUECKUMHU TMPOLECCaMU, C TO3HUIUN
IKOJIOTUYECKOU 0€30IacHOCTH, MpeICTaBICHUI 0 paloHaIbHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JOCTHKEHUU HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;
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IPUMEHSTH pa3IMYHbIE CIIOCOOBI PadOTHI ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMALMOHHBIX  TEXHOJOTWH, TPH  ITOM
UCIIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Uil  IIOUCKa,
nepepadoOTKH M TPeAbsABICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOW HH(OpMAIH,
CTPYKTYPUPOBAaHHS M HMHTEpHpETaluu HH()OPMALUK, TONYYCHHOW W3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIN3UPOBATh MOIY4aeMyl0 HHPOPMAIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK M Ha OCHOBE aHaju3a
UCTOYHUKA HHPOPMALIUH;

OpPOSIBJIATH OPraHM3allMOHHbIE M TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS TNPOEKTHBIX U Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTare B rpynme ¢ HCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymnmbl, palHOHAIBHO pACIpENessATh JACATEIBHOCTh B HECTaHAapTHBIX
CUTYyalUsIX, aJIeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHUKOB IPYIIBI B PEIICHHE
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 00 YJAIOLINXCSl YMEHHIA:

NOHUMAaTh poOJb (UMK B SKOHOMHYECKOHM, TEXHOJOTMYECKOW, COLHUAIBbHOW U
THUYECKON cdepax AeATeIbHOCTU YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOI
Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJIOBEKa U
JAIBHEWIIEM  HAy4YHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  ONMUCATEIBHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — DIIEKTPOJMHAMUKH, CHEIUATIbHOM TEOpUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, posnb GU3NYECKON TEOPUH B (POPMUPOBAHUU IPEACTABICHUN O (hrU3HUecKoi
KapTHHE MHUpPA, MECTO (U3MyYecKod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pasnnyath yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKHX 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,
MOJIeJIe aToMa, aTOMHOTI'O Si/Jpa U KBAaHTOBOM MOJEIH CBETA;

paznuyaTh ycnoBUs (TpaHMIIBI, OOJACTH) NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TOJOXEHUS M 3aKOHBl JJEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPAaHEHHUs IEKTPHUECKOro 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKkOH »3JIEKTPOMAarHUTHOW WHAYKIMUH, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIMU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHJIbI
TOKA, OCTYJIaThl CIELMAIBHON TEOPUN OTHOCUTEILHOCTH DWHILTEHA);
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, mpuHIMIT COOTHOIICHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOr0 U MacCOBOI'O YMCEN U SHEPTUU B SIEPHBIX PEAKLMSX, 3aKOH
PaAMOAaKTUBHOIO pacmaja);

OMHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTb
MOTEHIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, MHAYKLUHS MarHUTHOTO TOJI, MarHUTHBIA
IIOTOK, Ccuia AMIiepa, MHIYKTUBHOCTb, 3JIEKTPOJBMIKYIAs CHJIA CaMOMHAYKLIHH,
SHEPrUsi MAarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUM MMITYJIbC, MOJHAs
SHEPrusl, SHEPrus MOKOs CBOOOIHON YaCTHUILIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YUCJIO U 3apsAl iApa, SHEPTHs CBA3M SAPa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pE30HaHC, HHTep(hepeHIIHs BOIH, TUPAKIHS, JUCTIepCHs,
MOJTHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpuueckuil apdekrt (dhororddekr), anbda-
u Oera-pacmaabl  sjAep, ramMma-u3inydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNIENIATh HaIpaBJICHUE WHAYKIIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTHh H300pa)KEHHE, CO3JaBaeMOE€ IIJIOCKUM 3€pKajioM, TOHKOM JIMH30M, H
PacCUMTBIBATH €r0 XAPAKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIATaIOLIME ACTPOHOMHMYECKHUE IMOHATUSA, TEOPUH U 3aKOHBI IS
aHanM3a W OOBICHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOAANIMX B 3BE3MAX, B
3BE3HBIX CHCTEMAaxX, B MEXIaJaKTUYECKOW Cpele; JBMKEHUS HEOECHBIX Tel,
DBOJIIOINH 3BE31T M BecenenHo;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH, TTPU 3TOM KOHCTPYHUPOBATHh YCTAHOBKY, (PUKCUPOBATH PE3YNIHTATHI
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BHAE TpadUKOB C Y4ETOM
a0CONIOTHBIX TOTPEIIHOCTe WM3MEPEeHUU, JeNaTh BBIBOABI 1O  pe3ylbTaTam
UCCJIEJIOBAHUS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHU;

MPOBOJIUTH  OMBITHI O TPOBEPKE TNPEITOKEHHOW THIOTE3bl: IUIAHUPOBATH
DKCMIEPUMEHT,  CcOOMpaTh  OKCIIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATHh
MOJIYYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEAT0KEHHONW TUIIOTE3HI;
ONUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30MacHOro TpyJda IpU MPOBENEHUU HCCIETOBAaHHM B paMKax
yu4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB U 1aOOPaTOPHOTO
000pyI0BaHNS;

pemiath pacy€THbBIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOW (uznueckont
MOJIeJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHsS BbIOMpaTh (U3MUECKHEe MOJEINH,
OTBEUAIoIUe TPEOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3NYECKUX TEOpUN TPH HCIOIB30BAHUH MATEMAaTUYECKUX METO/0B
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 (QH3MKH, a TaKKe HMHTErpallMd 3HAHUM U3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUYECKHNE 3HAHUS ISl O0BICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIErO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh M  OLIEHUBATh TMOCJIEJICTBUS OBITOBOM M  IPOU3BOICTBEHHOMN
NeSITEIPHOCTH YeNIOBEeKa, CBS3aHHOW C (PM3MUECKUMH IPOLECCaMH, C MO3UIHNA
3KOJIOTUYECKOU 0e30MacHOCTH, MIPEICTABICHUM 0 panroHaIbHOM
MIPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKu U
TEXHOJIOTHH JIUIsl TaTbHEHUINIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HH(pOpMAIUEil GU3NYECKOTO COIAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  STOM
UCTIOJIB30BAaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ui  IIOWCKa,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HAyYHO-MIOMYJSIpHON uHOpMauu,
CTPYKTYpUPOBAHUS W HMHTEpPHpeTaluud HHPOpMAIMK, TOTYyYEHHOW U3 pPa3IUYHBIX
HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMylo HH(OpPMAILIUIO U OLIECHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HAaHUH, TaK W HA OCHOBE aHalu3a
UCTOYHUKA UH(OPMAIINY;

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

paboTaTh B IpyIIe C UCMOJIHEHHUEM pPAa3IMYHbIX COLMAIBHBIX PpOJIEH, IMIIaHHUPOBAThH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi TPOOIIEMBI,

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

10 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

Kont
pOJIbHBIE
padoThI

IpakTu
yecKkue
padoThI

JuaexkTpoHHbIe (LU(pOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPAPOIbI

Hayunslii MeTog

[udposoii kypc «Pusnka. YriyOoneHHbIN

- HIEHHOCTH HAY4YHOT'O

1.1 6 ypoBenby» 10 kiacc ®I'AOY JI10 TO3HAHUS,
MO3HAHUS TPUPOIBI
«Axkanemus Munnpocsenienust Poccun»
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
Hudposoit kypc «DPusnka. YriayOaeHHbIH - ICHHOCTH Hay4YHOTO
2.1 Kunemaruka 10 1 yposesb» 10 knacc PI'AOY II10 TIO3HAHUS,
«Axanemuss MunnpocsenieHust Poccum»
[udposoii kypc «Pusnka. YrinyoneHHbIN - IIEHHOCTH HAy4HOI'O
2.2 Junamuka 10 1 yposesb» 10 knacc PI'AOY II10 TIO3HAHUS,
«Axanemuss MunnpocsenieHust Poccun»
[udposoii kypc «Pusnka. YrinyoneHHbIN - IIEHHOCTH HAY4HOI'O
2.3 Craruka TBEpAOIO TENa 5 1 yposenb» 10 kimacc ®I'AOY AI1O TIO3HAHHS,
«Axanemust MunmnpocsemieHus: Poccun»
3 [Mudposoii kypc «Pusnka. YriyOoneHHbIN - HCHHOCTH HAYHHOTO
aKOHBI COXPAHECHHUSI B MO3HAHUS;
24 P 10 1 ypoBenb» 10 kimacc ®I'AOY JI1O0
MEXaHHUKE - 9KOJIOTHYECKOE
«Axanemust MunmnpocsemeHus: Poccun»
BOCIIMTAHHEC
Hroro 1o pasneny 35
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Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

- HEHHOCTH HAY4YHOT'O
o . TTO3HAHMS,
0 Hudposoii kypc «Pusnka. YriayoaeHHbIH
CHOBBI MOJIEKYJISIPHO- - 9KOJIOTMYECKOe
3.1 . YBp 15 ypoBeb» 10 kimacc ®I'AOY AI1O )
KHUHETUYECKOUN Teopuu BOCITHTAHHE;
«Axanemus Munnpocseuenus Poccuny
- IATPUOTHUICCKOC
BOCIIMTAHHUEC
o~ o~ - HECHHOCTHU HAYy4YHOI'O
T [udposoii kypc «Pusmka. YTayoieHHbII H Y
epPMOIMHAMHUKA. MIO3HAHMUSI;
3.2 P 20 yposesb» 10 kimacc ®I'AOY AI1O
TemmoBbIe MaITMHBI - 9KOJIOTHYECKOe
«Axanemuss MunnpocsenieHust Poccun»
BOCIIMTAaHUC
o o - ICHHOCTH HAYYHOI'O
ArperatHble COCTOSHUS [udposoii kypc «Pusnka. YriyoneHHbIN H i
MO3HaHUs,
3.3 BeniecTBa. Pa3zoBbie 14 yposenb» 10 xmacc PI'AOY AI1O
- 9KOJIOTHYECKOe
IIEpEXObl «Akanemus Munnpocsenienust Poccun»
BOCIIMTAaHUC
Htoro no pazneny 49
Paznen 4. JIEKTPOINUHAMUKA
Hudposoit kypc «DPusnka. YriayOaeHHbIH - ICHHOCTH HAay4YHOTO
4.1 DNEKTPUUECKOE 110JIE 24 ypoBenb» 10 kimacc ®I'AOY JITO TO3HaHUA
«Axanemust Munmnpocsemienus: Poccuny»
- ICHHOCTHU HAYYHOTI'O
o v TMO3HaHU4,
N . [udposoii kypc «Pusnka. YrinyoneHHbIN
OCTOSTHHBIN - 9KOJIOTHYECKOe
4.2 . 24 yposesb» 10 kimacc ®I'AOY AI1O )
ANMEKTPUICCKUH TOK BOCITUTAHHE;
«Axanemus Munnpocseuenus: Poccuny
- IATPUOTHUICCKOC
BOCIIMTAHHEC
T Hudposoii kypc «Pusnka. YTiyOreHHbIH - ICHHOCTH HAay4YHOTO
OKH B Pa3INIHBIX :
4.3 P 6 yposersy 10 kracc GIAOY JITIO nosHaHms,
cpenax - 9KOJIOTMYECKOe

«Axanemust Munnpocseuenus Poccuny»
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Hroro no pazgeny o4

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

BOCIIMTAHUEC

- ICHHOCTHU HAYYHOI'O

5.1 Du3HYECKHil TPAKTHKYM 16 16 O3HAHUS
Wroro no pazueny 16
PeszepBHoe Bpemst 10 1
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 170 10 o
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11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznea 1. JIEKTPOJAUHAMUKA

Hudposoii kypc «Pusnka. YriayOaeHHbIH

- H€HHOCTH HAY4YHOT'O

1.1 MaruuTtHoe nosje 14 ypoBenby» 11 kimacc ®I'AOY JI1O0 NO3HaHUA
«Axkanemus Munnpocsenienust Poccun»
- ICHHOCTHU HAYYHOI'O
o . MO3HAHMUS,
5 [Tudposoii kypc «Pusnka. YriayoieHHbIH
JIEKTPOMarHuTHas - 9KOJIOTHYECKOe
1.2 P 13 ypoBeHb» 11 kimacc ®I'AOY JI10 )
UHAYKLINS BOCITHTAHHE;
«Axanemuss MunnpocsenieHust Poccun»
- TATPUOTUYECKOE
BOCIIMTAaHHEC
Hroro no pazneny 27

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

[Mu¢posoii kypc «Pu3nka. YriyoaeHHbINH

- ICHHOCTHU HAYYHOTI'O

Mexannueckue MO3HAHMUS;
2.1 10 ypoBesb» 11 kimacc ®I'AOY AI1O
KoseOaHus - 9KOJIOTHYECKOe
«Axanemus MunnpocsenieHust Poccun»
BOCIIMTAHHUC
- ICHHOCTHU HAYYHOI'O
v o~ IO3HAHUA,
5 [Tudposoii kypc «Pusnka. YriayoieHHbIH
JEKTPOMAarHUTHBIE - 9KOJIOTHYECKOe
2.2 P 15 ypoBenb» 11 kimacc ®I'AOY JI1O )
KoIeOaHus BOCIIUTAHUE,;
«Axkanemust Munnpocsenienus Poccun»
- IATPUOTHUICCKOC
BOCIIMTAHHEC
2.3 Mexanuueckue u 10 [Tudposoii kypc «Dusuka. YriyOneHHbIN - ICHHOCTH HAYYHOT'O




AJIEKTPOMAarHUTHBIE ypoBeHb» 11 kimacc ®I'AOY JI10 MO3HAHUS,
BOJIHBI «Axanemus Munnpocseuenus Poccuny - OKOJIOTHYECKOE
BOCIIUTAHUEC,
- IATPUOTHUICCKOC
BOCIIMTAaHUC
- IEHHOCTH HAYYHOT'O
o o MO3HAHUA,
Hudposoii kypc «Pusnka. YriayoaeHHbIH ’
- 3KOJIOTUYECKOE
24 Orntuka 25 ypoBeb» 11 kimacc ®I'AOY AI1O )
BOCIIUTaHUE,
«Akanemus Munnpocsenienust Poccun»
- MATPHOTHUYECKOE
BOCIIMTAaHUEC
Htoro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

Hroro no pazneny

Pa3znesn 4. KBAHTOBAS ®PU3UKA

[Tudposoii kypc «Pusnka. YriayoieHHbIH
ypoBenb» 11 kimacc ®I'AOY JI1O0
«Axkanemus Munnpocsenienus Poccumn»

- HIEHHOCTH HAY4YHOT'O
IIO3HaHUA

[Mudposoii kypc «Pu3nka. YriyoaeHHbINH

- ICHHOCTHU HAYYHOTI'O

KopnyckynsipHo-
4.1 PIYCKYITAD 15 yposers» 11 knacc ®IAOY JITTO nosHamms
BOJIHOBOI Jlyaliu3m
«Axanemuss MunnpocsenieHust Poccun»
- ICHHOCTHU HAYYHOI'O
v o~ IIO3HAHUI,
[Tudposoii kypc «Pusmka. YriayoreHHbIH
- 3KOJIOTHYECKOe
4.2 ®duznka aTomMa 5 yposesb» 11 kimacc ®I'AOY AITO .
BOCIIMTAHUC,
«Axanemust Munnpocseuenus Poccun»
- IATPUOTUYECKOE
BOCIIMTAHHEC
4.3 @dusnka aTOMHOTO SA1pa 5 [Tudposoii kypc «Dusuka. YriyoneHHbIN - IICHHOCTH HAYYHOT'O
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Y 3JIEMEHTapHbBIX
YaCTHI]

Uroro no pazgeny

25

yposesb» 11 kimacc ®I'AOY AI1O
«Axanemus Munnpocseuenus Poccuny

IMO3HAHUS,

- 9KOJIOTHYECKOE
BOCIIUTAHUE;

- MATPUOTHUYECKOE
BOCIIUTAHUE

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTHI aCTPOHOMUH

5.1
1 acTpoPpu3uKu

Uroro no pazgeny

12

12

Pazgen 6. PU3HUYECKHI MIPAKTUKYM

[Tudposoii kypc «Pusmka. YriayoieHHbIH
ypoBenb» 11 kimacc ®I'AOY JI1O0
«Axkanemus Munnpocsenienus Poccun»

- IEHHOCTU Hay4YHOr'0
MMO3HAHMUS;

- BKOJIOTHYECKOE
BOCITUTaHUE

- ICHHOCTHU HAYYHOI'O

dusnueckuit 1 [MO3HAHUSA
6.1 16
MPAKTHKYM 6
Hroro no paszneny 16
Pazaen 7. OBGOBIAIOIEE IIOBTOPEHUE
CI/ICTeMaTI/I3aI_[I/IH nu - ICHHOCTHU HAYYHOI'O
00001eHne MO3HAHMUS,
IIPSCaAMECTHOT' O . . = O9KOJIOTHYCCKOC
C(I: eDKa o a Hudposoii kypc «Pusnka. YTiyOreHHbIH BOCIIHTAHUE:
TEPKAHUA U OIBIT '
7.1 H@HTS EHOCTIH 15 yposesb» 11 kiracc ®I'AOY 11O - IATPHOTHYECKOS
’ «Axanemus Munnpocseuenus Poccuny BOCIIUTAHUE

MPUOOPETEHHOTO MPHU
U3YyYEHUH Kypca
¢uzuku 10 - 11
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KJ1aCCOB

Wroro no pazneny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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YYEBHO-METOJUYECKOE 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»

» ®usnka. 11 kimacc / Msixkumes ['.41., Byxosnes b.b., Yapyrun B.M./ O6miecTBo ¢
OrpaHUYeHHOUN 0TBETCTBEHHOCTHIO «/[PODAY; Aknnonepuoe odbimectBo «M3narenscTBo
«IIpocsemenne»

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

"U3narensctBo "lIpocBemienue"

METOJUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

®wusuka. 10 knace. Yrny0néHHublit ypoBeHb. MeToauueckoe mocodue K yueOHuky B. A.
KacwsnoBa; AkimonepHoe obmiectBo "M3aarenscto "IIpocsemenne"

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

KacpsinoBa; Akunoneproe o6mectBo "U3narensctso "[Ipocsenienue”

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

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

https://educont.ru/

https://uchi.ru/homeworks/teacher
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OIIEHOYHBIA MATEPUAJI

Hrorosasi koHTposnbHas pabota 10 xmacc

Aptomobuab Apmxerca mo npamoit yaune. Ha rpaduke | y/c
NpeACTABJEHA 3ABHCHMOCTbL CKOPOCTH aBToMobuia oT Bpe-
MEeHH, 20
Onpegenure MOAYAL MHHMMAJLHONO YCKOPEHMA aBToOMOOH-
na 3a speMa nabmionenus, 10 [N
A\
Orser: m/c?, 0 10 20 30 40tc
BNAHK :
OTBETOB ;_l_l
K cucreme ua xybuxa maccoit 1 xr u ABYX NpPY)KHH OpHAO- ky ko F
MEHA NOCTOAHHAA rOPH3OHTANBLHAA cuJia Beanunnoit F =9 H M
(cM. pucynok). Cucrema nokourcsa. Mexay kybukom u ono- Z

poit Tperns Her. Jlesmil Kpaii mepsoil MpyXXHHBI IPHKpe-
mnén k crenke. JKécrxkoers nepsoil npyxunsl k, = 300 H/m.
JKécrkoers sropoit npyxuun k, = 600 H/m. Hemy pasho
VANMHEHNe nepBoil npyxunb?

BNAHK M7
OrserT: CM. OTBETOB

ITTILLLEEd

-
=

B cocya Bricoroit 20 cM HanuTa BOAA, YPOBEHBL KOTOPOI HMKe Kpas cocyaa Ha 2 cM. Yemy pasna
CHJIa laBJIEHMS BOAK HA AHO cocyAa, ecam miomaas ama 0,01 m*? Armocheproe naBnenne He

YYHTHIBATH.

BNAHK | o
Orper: __H. oreeros L3
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Ha pucynEke nokazaH rpadHk 3aBHCHMOCTH KOODAHMHATHI X Tejaa, x
ABmxymeroca Bgoas ocu Ox, oT BpeMenH ¢, B
W3 npuseaénnoro Huxe cuucka seifepure Bee NpaBMIbHBIE YTBEPKICHNA,

1) Ha yuactke AB MoAy.b CKOPOCTH TeJia MOHOTOHHO YMEHBINAETCH.

2) B Touke C npoexknus CKOpPOCTH Tena Ha ock OX NOJOXKHTeNbHA. D

3) Ilpoeknusa mnepememieHus Tena HA ock Ox nmpm nepexose M3 TOY-
KH A B Toury C nonoxuTeNbLHA. 0 t

4) B Touxke D npoeknus yCKOpeHHA Teja Ha ock Ox oTpHuAaTeJbHA.

5) B Touke B CKOpPOCTH Tesa paBHa HYJIO.

BNAHK 77
oreetos LA

5 B nepsoit cepun onsrTos G6pycox ¢ rpy3oM NepeMemaoT NpH NOMONIM HUTH PABHOMEDHO M npAMO-
JMHEHHO BBEPX MO HAKJOHHON MI0CKOCTH. Bo BTOPOl cepum ONMBITOB TOYHO TAK ke MepeMemaoT
ator Opycok, 3aKpenuB Ha HEM emlé OfMH rpya.

Kak mamensiorcs mpm mepexofie OT mepeoif CepUM OMBITOB KO BTOPOIl CHJIA HATSAMKEHHS HHTH
# KoahpHuMeRT TpeHNA MekAy GPYCKOM H IIOCKOCTHIO?

Hns Kaxmao0it BeIMYMHB! ONPeAeINTEe COOTBETCTRY oMMt XapaKTep ¢ HIMeHeHHA:

1) ysennuusaerca 2) ymeHBIaeTCH 3) He mMaMeRseTcA
danumnute p Tabauny snibpanmble nudpPH IS KaXKAOIO OTBETA. IIndpsr B oTBETEe MOryT HOBTO-
PATHCSA.

Cuna marsxenns muty | Kooppuumenr rpenns

BNAHK 5
OTBETOB J
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B moment ¢ = 0 MaunK 6pPOCAIOT ¢ HAYANBLHOMN CKOPOCTBIO Uy mojg yraom o ¥ -
K Topu3onTy ¢ 6anKoma BhicOTOM h (cM. pucymok). I'paduxu A u B mpea- v
crapagor cofoit 3aBHCHMOCTH (HINYECKHX BeJNYHH, XAPAKTEepPH3IYIOIHUX

ABHIKeHNe MJYMKA B mpomecce monéra, oT BpeMenu f. A /.{.-(. _______
VeragoBuTe COOTBETCTBHE MexAy rpapuxkaMu B (GH3NYecKHMH BeJHYHHA~
MH, 3@BHCHMOCTH KOTODHIX OT BPeMeHH 3TH rpa@ukm MOryT npejcTaBifAThb.
(Conporusnennenm Bo3ayxa npeneGpeus. [lorennuansuas sHeprua MAIMKA
orcunTHIBaeTcA oT ypoBHa y = 0.) 0 =
K xamzaoit nosumuy nepsoro croabua nmoaGepure COOTBETCTBYIOMYIO MO3H-

nuo 13 BTOpOro croabua w samumure B TAOAMNY BeGpanHble NUdPLL NOA

COOTBETCTBYIOIMMH OyKBaMu.

ITPAOHKH ®U3UYECKHUE BEJIMYHUHBI

" B 1) MOAYyAb YCKOPEHUA MAYHKA @
2) KMHETHYECKAs SHEPTHA MAYHKA
3) npoeKUHA MMIOYALCA MAYHKA
¢ y Ha ock Oy

4) noreHNUANLHAS JHEPIHA MAIMKA

OTsert: BNAHK
OTBETOB

B cocyae copepknrca aprom mox aaenermem 300 xIla. KonuemTpanmmio aproma yMeHLIIHIH
B 2 pasa, a CPeAHION KMHETHYECKYIO SHEDrHIO ero MOJNeKysa yseamumau B 3 pasa. Ompepenure
VCTAHOBMBINCECA AABJIEHHE rasa.

BNAHK [T
Ortser: kIla. oTBETOB L/

Hpaeansnsiit oqHOATOMHRIIN ra3 yuacTsyer B npouecce 1-2-3, rpadux xoro- V
poro npusesén Ha pucynke (V — o6bém rasa, T — abcomornan remneparypa

rasa). Macca rasa B xoae nponecca ne menserca. B nponecce 1-2 raay co- 8

ofmalT KoauyecTso TensoTsl, pasnoe 8 kJ[. Onpegennre maMenenue

BHyTpeHHeil sueprun B upouecce 1-2, 1 2

Oreer: KJDK. i
. 0 T

oTeeTO8 L
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10

B aaxpmiToM cocyne nog NOpIIHEM HAXOAMTCA BOAAHON map mpu Temnepatype 100 °C mog aas-

JeRmeM 20 xIla. Kakum cramer gasnenne napa, eciim COXpaHAA ero TeMueparypy HeH3MeHHOii,
00éM napa ymerbmuTs B 4 pasa?

: ENAHK (o
Orser: klla. oteeTos L2

Onue MOAB MAEANBLHOrO OAHOATOMHOrO raza COBEpImIAeT UHKIMYECKHIl

oponmece 1-2-3-4-1, rpaduxk xoToporo mnokasam Ha PHCYHKe
B KoopauHAaTax p-V, 1 2

U3 npeanoxennoro nepeuns BeifepuTe Bee NPABMABHEIE YTBEDMKACHNSA, =

1) B nponecce 1-2 BHYTPEHHSSA 2HEPrus rasa yBeJIMUMBAETCH. Y
2) B nponecce 2-3 ras CoBepIIaeT NOJIOKHTENbHYIO pabory.
3) B nponecce 3-4 rasy coobmAIT NMONOKHTENBHOE KONHYECTEO Te- 4 3

IIOTHI. 0 Vv

4) B nponecce 4-1 abcomornas TeMIepaTypa rasa yBeJlHYHBAeTCH
B 4 pa3za.

5) PaGora, cosepménnas raszom B mpomecce 1-2, B 3 pasa Gonsme paGoTe, coBepmERHON HaL
rasoMm B npouecce 3—4.

BNAHK [
OTBEYOB,"O

11 B cocyae HenamMennoro o6séma naxoanaach npu KOMHATHOI TeMIepaType CMech ABYX MAeanbHLIX
rasos, no 1 Moas kaxaoro, IlosoBMEY COAEPIKUMOro COCYAA BHIMYCTILIH, & 3aTEM Aobasnau B co-
cya 8 moas nepeoro rasa. Kak uamenmmnuch B peayssTate napunaibroe JlaBJIeHHe NepBoro rasa

12

¥ CyMMApHOe AABJEHHe A30B, ECAN TeMNepaTypa B COCYAe MOAACPIKHBANACH HeM3IMeHHOI T

Jina kaxaoit BeNYHHL ONpeaeainTe COOTBETCTBYIOULNIT XAPAKTED HIMEHeHHA:

1) yBeanuinoch 2) yMEHBIIMJIOCH 3) He MaIMEHMIOCH

Sammmure B Tabauny subpannsie DuQpPL! 418 KaXA0H duanueckoit pexuunnsl. udps 8 orsere
MOTYT NMOBTOPATHLCA.

Mapuuansuoe gasnenne | Cymmaproe japiemiue
nepsoro rasa rasos

BNAHK |
OTBETOB

Ha rpaduxe noxasana 3aBHCHMOCTb CHJABI TOKA [ B MPOBOAHHKE I,A
or spemenu {. Oupezenure sapAx, NpoIIeAWINii N0 NPOBOAHHKY
3a At = 120 ¢ ¢ MOMEHTA HAYANA OTCYETA BPEMEHH. 4 /

{ \\
2| \

Orser: K.

I SUCINBEDEEREDNRES 0 40 80 120 t,c
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Kaxauit u3 peaucropos B exeme, n3o6pakéHHON HA pHCYHKe, MMeer K
conporusaenne 150 Om. Kaxknm Gyzer conporusnense yuacTka uenwm,

ecan ka4 K samxryTs?

2
Oteer: Om. o’rsaii'z?g: ‘2] ]
JlBa HE3aPAXKEHHBIX CTEKNAHHBIX KyOmka 1w 2 2 [ T |
cONM3MIN BIUIOTHYIO M TIOMECTHIH B 9NIeKTPOCTATH- I o N Crsim i) :\“2:\\1
HecKoe nose, HANDAMEHHOCTh KOTOPOTO HAmpaBNe-  fcr ooy morpen [ e
Ha NOPH3OHTANBLHO BIOPABO, KAK MOKA3AHO B JIEBOil
uacTH pucynka. To e camoe mpopenanu ¢ gsyms A —— E—
He3apAXKeHHLIMH MeAHBIME KyOukamu 3 u 4. Barem g | ‘;!'3 il _:_4; = ' é f =c
KyGukn 6bicTpo Pa3ABHHYIM W yXe norom ybpamrm =~ LN == f —

SJIEKTPHYECKOe moJie (NpaBas YacTh PHCYHKA).
Buibepure Bce BepHEIe yTBepKACHMS, ONHMCHLIBAKOINNME AaHHBLIA Mpoecc.

1) Iocne pasgenenns kyb6ux 2 npmobperaer OTPHIATENbLHEI 3apaj.

2) Iocne paspenenus Ky6ux 4 npuobpeTaeT MOJIOXKHTENBHBIN 3apAj.

3) Ilpn noMemennu MeAHBIX KyGHKOB B aleKTpocTaTHYeCcKoe mosne HabawogaeTcHa ABJIEHHE JJIeK-
TPOCTATHYECKOH HMHAYKIHH,

4) B anexTpocraTtiuueckom mone Kybuxm 1 u 2 npHOOPeTaT CYMMAPHBIH NONOXKHTENbHBIN 3apaj.

5) B anexrpocraTiueckom mone Kybuxm 3 u 4 nprobpeTaT CyMMapHBIN OTPHIATENLHBIN 3apsaj.

BNAHK [
OTBETOB EL

15 | Ha pucymke moxasana uemk NOCTOAHHOTO TOKA, COAEPIKAIIAS MCTOUHHMK
roxa ¢ 9JIC & u Tpu pesucropa: R, = R, R, = 2R u R, = 2R. Kax namensT-
CA CHJIA TOKA B HeNH ¥ CyMMAapDHAS TeMJIOBaf MOUIHOCTS, BhIfeNseMas

BO BHemHelt nenwu, ecan Kaod K nepepectn u3 nonoxenna 1 B mojoxke-
nne 2? BHyTpeHHHM CONPOTHBJIEHMEM MCTOYHHKA npeHebpeys.

Ina xasxpolt BEJIMYHHB! ONpEJeJIHTe COOTBETCTBYIOIMIl XapakTep HaMe-
HEHMS:

1) ysenuunrcs

2) ymeHBIIHUTCSH

3) He M3MEHUTCH

Bannmmure B rabauny subpannsie nudpPE ANA KaXA0H dusuveckoit sexmwannsr. [{ndper B orsere
MOT'YT NOBTOPSATHLCH.

CyMmapHas Tensiosas
Cuna ToKa B uenu MOIHOCTE, BEIAEIAe-
Mast BO BHeIIHel Ienu

oraeros LI& 111
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18

16 | B menu u3 wereIpéX OMHAKOBEIX NAPALNENBHO BKIOYEHHBIX Pe3NCTOPOB 3a 4ac BLIJIENIAETCH KO-
JMYECTBO TEINOTH Q,, eCIM K Ieni noAsoautca Hanpsxkenne U, B nenn u3 gsyx Taxmx e pean-
CTOPOB, COEAMHEHHBIX MOCJAEAOBATEILHO, 3a YAC BHCNAETCH KOMHYECTBO TeIUIOTH! Q,, ecxu K 3Toil

nenu noasoAuTcA Hanpsskerue 4U. Yemy paBHO OTHOmeHMNe %?
1

Orser:

17 | Ilo nposonounomy pesucTopy TeuéT ToK. KaKk HIMeHATCA NpH yBeAMYEHMH NTHHBI TIPOBOJIOKH
B 2 pasa M YMeHBLINCHHN CHJBI TOKA BBOE TENIOBAA MOLIHOCTH, BHACAAIOMANCH HA peancrope,
H €ro 3JIeKTPHYecKoe ConpoTHBaeHne?

Ana Kaskaoit BeNMINHE! ONpPeeNNTe COOTBETCTBYIOMMI XapaKTep NaMeHeHUA:
1) yeeauunrcs 2) YMEHBIIATCA 3) He H3MEHUTCH

SamumnTte B Ta6auny BeGpaEEEe NUOPH AN Kaxa0i DUINYECKON BeINUMHLL Lndpw B oTBETE
MOI'YT HOBTOPATHCA.

Temn10oBas MOIMHOCTS, BRIJICSAIOINAACA HA peancrope Snex'rpxmecxoe CONPOTHBJIEHHE peancTopa

Briepure Bee sepuuie yTeepiKAeHHA 0 PHINYECKNX ABNCHAAX, BETHYHHAX 1 3aKOHOMEPHOCTAX.
danumure uudpsl, MO KOTOPHIMH OHH YKA3AHEI,

1) Bpems cockansamiBanns waiibsl ¢ r1aaKoll HAKIOHHON NJIOCKOCTH AAHHOMN BHCOTH! He JABH-
CHT OT yrJa HAKJOHA IJIOCKOCTH K FOPH3OHTY.

2) IIpn memamenmoit TemmepaType AABJEHHE MACANLHOTO rasa BO3PACTAET C YBENMYCHMEM KOH-
OEeHTPALMH ero MOoJeKyJ.

3) Ipn KopoTKOM 3aMBIKAHMN BHeIIHell HENH HACANLHEIN BOJLTMETD, MOAKMIOUEHHEI K KieM-
MaM HCTOYHMKA, NMOKA3LIBAET HANpPAYKeHHEe, PABHOE HYJIO.

4) MareEnTHOe moJse MEAYKIMOHHOIO TOKA B KOHTYPE BCErja YBeJHYMBAET NPOXOAAIMII CKBOAL
KOHTYD MATHMTHBI NOTOK, M3MEHEHHe KOTOPOro NPHBEJO K BOJHMKHOBEHHIO 3TOr0 MHAYK-
IHOHHOIO TOKA.

5) B meiiTpansHOM aToMe 4MC/0 3M€KTPOHOB PABHO WHCJY IPOTOHOB B A/pe 9TOr0 aroma.

ENAHK | 2n
Oteer: . OTBETOB m
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20

Yemy paBHO HanpsKeHMe HA JAMNDOYKe (CM. PHCYHOK),
ecai aGCoOMIOTHAA NOrPENIHOCTH NPAMOTO M3MepeHWs Ha-
npAXKeHHA Ha npefene mu3mepenus 3 B pasma 0,15 B,
a Ha npenene nameperns 6 B pasna 0,25 B?

Orger: (= ) B.

BNAHK
OTBETOB

s nposesenus aaGopaToproit paGoTsl no o6HAPYKEHHIO 3aBHCHMOCTH CONPOTHBJIEHNA ITPOBOA-
HMKA OT MATEpHAJA, M3 KOTOPOro OH H3rOTOBJIEH, YYeHHKY BHIJANH NATH PASHBIX HPOBOAHHUKOB
(cM. Tabuuny).

Kaxue asa NpOBOAHMKA M3 NPEJNOKEHHLIX HIKe Heo0XOAMMO BIATHL y4YeHHKY, 4TOOL! HPOBECTH
JaHHOe MccaefoBanne?

N nposoammuka | JlAMHA NPOBONHMEKA, M mﬂ'm e M':fel;:?;!::.mm
1 20 0,5 amoMHHNT
. 15 0,5 —
» 10 0,8 eze3o
s 20 0,8 Meab
5 15 0,5 HIXPOM

BanumraTe B OTBETEe HOMEPA BHIGPAHHLIX NMPOBOJHHKOB.

ENAHK [
oreeTos 234
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Kamens maccoit 3 xr magaer noz yriaom o = 60° x ropusorTy B Tenex- m@-,------
Ky ¢ neckoM obmeit Maccoit 15 Kr, NOKOAIMYIOCH HA FOPH3OHTANLEEIX x

peiascax, u sactpesaer B nmecke (cM. pucynok). ITocse najgenns xume- b

THYECKAA SHeprus TeJeXKH ¢ Kamuem pasHa 2,25 k. Onpegennre
CKOPOCTh KaMHs Nepej NajileHHeM B TeNexKKY, :

Orser: M/c. N EIETE TR RRRRRRRCHR,

23

B xanopumerp ¢ BOAoif GpocardT KYCOYKM TAKOIEro nsAa. B HEKOTOPHI MOMEHT KYCOYKH
apja nepecTalT TaaTh. IlepsonauansHas Temneparypa soam 44 °C. Ha cKoNBKO yBeamumiach
macca Boani? OTBeT BHIDA3WTE B NPONEHTAX OT NMEPBOHAYANBLHONW Macchl BoAsl. TenmoobMenom

¢ oKpyxkawmeit cpegoit npesebpeyus.

Omer:ma__ %.

HroroBas koHTponbHas pabota 11 kmace

Yactb 1

Omeemamu K 3adaHuam 1-20 AenawomMca 4ucno uau nocnedosamesnbHocms yugp. Omeem
3anuwume e nose omeema e mekcme pabomel, a 3amem nepeHecume e b/IAHK OTBETOB Ne 1
cnpasa om Homepda coomeemcmeyrowe2o0 3a0aHus, HA4YuHAsA ¢ nepeoli Knemoyku. Kaxcdoiii
cumeon nuwiume 8 omoenbHOl Kaemo4yKe 8 coomeemcmeuu C npueedéHHbiMU 8 b6naHKe
obpasyamu. EQuHUYbI Uu3mMepeHUs hu3uYecKUX 8enuquH nucamos He HyYMHCHO.

Ha  pucyHke  npuseaéH  rpaduk  3aBMCMMOCTM  MpoeKumu U, CKOPOCTM  Tena

oT Bpemenu 1.
Uy, M/C
15

10
3)

0
-5
-10

(82
=
[«
D)
O
—Y
(@]

Onpepenute npoeKuuto ay YCKOpeHus aToro Tena B UHTepBane BpeMeHM
otr8a010c.

OTBerT: m/c’.
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Ha rpaduke npueeseHa 3aBUCMMOCTb MOAYANSA CWUAbI FTp, Hi
TPEHUA CKONbXEHWA OT MOALYAA CWUJIbl HOPMAsIbHOMO 3
AasneHna. Kakos KOspPUUNEHT TpeHUA?

2

OTBeT:

0 1 2 3 4 5 NH

Teno maccor 600 r, GpolleHHOE BEpPTUKANIbHO BBEPX C MOBEPXHOCTU 3emau, MNOAHANOCb Ha
MAKCUMManbHYl0 BbICOTY, paBHYyl0 8 M. KaKoW KMHEeTMYecKon aHeprneit 06n1afano TeNo B MOMEHT
6pocka? ConpoTMBaeHnem Bo3ayxa npeHebpeyb.

OTBeT: LK.

Kyb6 n3 matepuana nnotHocTbio 3500 Kr/m®> 1 06bEMOM 600 cM® MONHOCTbIO Norpy*KEH B BOAY.
Onpepennte cuny Apxmmena, LENCTBYIOLLYIO Ha Ky6.

OTBeT: H.

MaTemaTnyeckMin MasaTHUK C 4acToTol cBobogHbix Konebanui 0,5 Ty
OTKJIOHU/IN Ha Hebo/bLIOMN yron
OT MONOMEHWA paBHOBecMAs B nojsoxeHve 1 u  oTnycTUAM
M3 COCTOAHMA MnoKoAa (cm. pucyHoKk). ConpoTuBneHWem Bo3ayxa
npeHebpeyb. [loTeHUManbHasA 3HepPrMa MasTHMKA OTCYMTbIBAeTCA OT
MOJIOMEHUA paBHOBecus. M3 npuBeAEHHOrO HUXKe CrnucKa BbibepuTe Bce
BepHble yTBEPKAEHMA, ONUCbIBaoLLMe npouecc KonebaHuii MaaTHUKA.

1) MoTeHuManbHaa 3Heprva MaATHWUKa B MepBbli pa3 AOCTUIHET CBOEero
MaKCMMyMa yepes 2 € Nocae Havyana ABUMKEHMS.

2) Yepes 0,5 c MaATHUK NepBbIii pa3 BepHETCA B NoNOXeHWe 1.

3) Mpn [ABMKEHWM W3 NONOXeHMA 2 B MOJOXKeHWe 3 noNHas
MeXaHWYecKasn saHeprus MasaTHUKA OCTAaETCA HEM3MEHHOM.

4) KuHeTuueckasa 3Heprua MaATHMKA B MNepBblii pa3 [JOCTUTHET CBOEro
MaKkcumyma yepes 0,5 ¢ nocsie Hayana ABUMKEHMA.

5) Mpn ABMXEHUM M3 NONOXKEHMA 3 B MONOXKEHMe 2 MOAy/lb CUb
HaTAMKEHUA HUTK YBENNYMBAETCA.

OTBeT:

B pe3ynbTaTe nepexofa UCKYCCTBEHHOTO CMYTHMKA 3eMIWN C OOHOW KPYroBOW OpbUTbI Ha APYryto ero
LEHTPOCTPEMUTENILHOE YCKOPEHUE ymeHbllaeTcs. Kak M3MeHAIoTCA B pesy/sibTaTe 3TOro nepexona
BbICOTA 06PUTLI CNYTHUKA U NEepUog, ero obpalleHmsa BOKpyr 3emnn?

[NA KaXKaoi BeAnUYnHbI onpeaennTe COOTBETCTBYIOLLMIA XapaKTep U3MEHeHUA:

1) yBennuusaetca
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2) ymeHbluaeTcA
3) He M3meHseTcs

3anvwuTe B Tabauuy BbibpaHHble LMOPbl ANA Kaxaoh ¢usmyeckoi BenmuuHbl. LMdpbl B oTBeTe
MOTYT NOBTOPATbLCA.

BbicoTa opbuThl MNepwuog obpaleHns
CMYTHMKA CMYTHWKa BOKPYT 3em/u

Bo CKO/IbKO pa3s yBeNUUYMTCA AaB/IeHWE PasperKeHHOro OAHOAaTOMHOrO rasa, ec/iv Npu yBeuyeHun
KOHUEHTPALMM MOIEKYA rasa B 3 pasa ero abcostoTHas TemnepaTypa yBemMumnTcs B 2 pasa?

OTBeT: B pa3s(a).

Pabouee Teno Tenn0BOM MalUMHbI 33 UMKA coBepluaeT paboty 45 K. Kakoe KoamnyecTBo TenaoTbI
OTAAET X0N0AMNbHUKY pabodee Teno, ecnu KMNJ tennoBon mawmHbl paseH 15%?

OTBeT: LK.

Ha pucyHke nokasaH rpadMK  UMKAMYECKOro  npouecca, pA

npOBeAéHHOFO C OAHOATOMHbIM naeasibHbIM ra3om, B KOOpAnHaTax B

p-T, rae p — paBneHue rasa, T — abcontoTHaA TemnepaTypa rasa.

KonunyecTtso BelwecTBa rada NOCTOAHHO.

N3 anBeAéHHOFO HU>e CMUUCKa Bbl6epMTe BCe BepHble

YTBEPIKAEHMA, XapaKTepU3YHoLLMe NPOLLEecchl Ha rpaduKe. Y
4 C
I

1) Ta3 3a uUKJI coBepLIAET OTPULATENLHYIO PaboTYy. 0 ”;’ .

2) B nporuecce AB ra3 MOJYYacT MOJOKUTCIIBHOC KOJIMYECTBO TCIJIOTHI.

~Y

3) B npouecce BC BHYTpeHHss SHEPTUs Ia3a OCTAETCA HEM3MEHHOIA.

4) B mponecce CD Haa ra3soM COBEPIIAIOT MOJOKHTEIBHYIO paboTy
BHEIITHHUE CHIIBL.
5) B npouecce DA ra3s u3oTepMUUeCcKH pacuIupseTcs.

OTBerT:
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11

12

13

14

B cocyse HensmeHHOro o6bvéma Haxoamaacb NPU KOMHATHOM TeMnepaType CMechb ABYX UAEaNbHbIX
rasos, M0 2 MO/Ib KaXKAoro. MonoBMHY COAEPHKMMOro CoCyZa BbIMyCTUN, A 3aTem A06aBUAM B COCYA,
1 monb nepBsoro rasa. Temnepatypa
B Cocyhe NnoAfepuBanacb HeM3MeHHOM. Kak M3mMeHWAWUCb B pesy/bTaTe MapuuanbHoe AaBieHue
nepBoro rasa U CcyMmapHoe AaB/ieHue ra3os?
[na Kaxpoi BeNMUNHBI onpeaenintTe COOTBETCTBYIOLLMIA XapaKTep U3MEHEHUS:

1) ysenuuunacb

2)  ymeHbWwwWNacb

3) He M3meHunachb
3anuwute B Tabaunuy BbibpaHHble LMdpbl 4NA Kaxaon ¢usmndyeckoi BenmuunHbl. Lindpbl B oTBeTe
MOTYT NOBTOPATbLCA.

MNapunanbHoe AaBneHWe NepBoro rasa [asneHne cmecu rasos

Ha ¢oTorpadum npeacrtaBneHa 3neKTpuyeckas uenb. MoOKasaHMA BOMbTMETpPa AaHbl B BOJbTaX,
amnepmeTpa — B amnepax.

Yemy paBHO COMPOTMBAEHME HEW3BECTHOrO pe3ncTopa? Bo/AbTMETP M amnepmeTp CUYuTaThb
naeanbHbIMK.

OTBerT: Om.

KakoBa cuia TOKa B KaTyllKe KaTyWKKM MHAYKTMBHOCTbIO 0,8 H, eciiv 3Heprus mMarHUMTHOro rnoss B
Hel paBHa 0,9 [x?

OtBerT: A.

NHAYKTUBHOCTb KaTyLKM MaeanbHOro KosebatenbHoro Koutypa L = 0,1 H. L

Kakol fonkHa 6biTb MHAYKTMBHOCTb L, KAaTYWHKM B KOHType (CM. PUCYHOK), 1
yTobbl NpM nNepesBoge Kada K M3 nonoxkeHus 1 B MosioeHWe 2 4acToTa K
COOCTBEHHbIX 3N1EKTPOMArHUTHbIX KonebaHMii B KOHType YMeHbluMAachb

B 3 pasza?

L

X

OTBeT: MH.

C

OT pepeBAHHOro  Kosibu@ N2l  OTOABWMIAlOT  HOMKHbIM  MOAKOC  MOJIOCOBONO  MarHuTa,
a oT MmeaHoro Konbla N2 2 — ceBepHbIii NMOJIOC TAaKOrO Ke MarHnTa (CM. PUCYHOK).
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Ne 2

Nel
M3 npuBeaEHHOroO HUXe CNUCKa BbibepuTe BCe BEpPHbIE YTBEPKAEHUA OTHOCUTENIbHO HabatoaaemMbixX
ABNEHUMN.

1) B kosbue N2 1 BO3HMKaeT UHAYKLMOHHbIN TOK.

2) B Konbue N2 2 MHAYKLMOHHbIN TOK HE BO3HUKAET.
3) Konbuo Ne 1 He B3aMMOAENCTBYET C MarHUTOM.
4) Konbuo N2 2 npuTArMBaeTcsa K MarHuty.

5) B konbue No 1 Bo3Hukaet 3C 3neKTPOMarHUTHON UHAYKLMK.

OTBeT:

NoH HaTpus ABUXKeTCA no OKPY*KHOCTU B 0AHOPOAHOM MarHMTHOM none.
Kak mM3meHaTcA cuna, AenCcTBYIOLWAA Ha MOH B MarHUTHOM MOJie, U YacToTa ero obpalleHun, ecau
YMEHbLWMUTb MOAY/Ib BEKTOPA MarHUTHOM WMHAYKUMWU MarHMTHoro nons? CKopocTb MOHa OcCTaértcs
HEN3MEHHO.

[nAa Karkaon BeANYMHbBI onpeaenmTe COOTBETCTBYIOLNM XapaKTep U3MEHEeHMUA:

1) yBENNYUNTCS
2) YMEHbLIUTCA
3) He U3MeHUTCA

3anuwute B Tabaunuy BbibpaHHble LMdPbl 4NA KaxKaon ¢usmnyeckol BennumHol. Lindpol B otBeTe
MOTYT MOBTOPATLCA.

Cuna, gevictaytoLLas YacToTa 06paLyeHnsa noHa
Ha NOH B MAarHATHOM noJie
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17

18

o 208 :
CKO/IbKO HETPOHOB COAEPXKUTCA B AZpe N30TOMA BUCMYTa g3 Bi?

OTBeT:

Kak nsmeHsTcs npu f -pacnaze maccoBoe YMc/Io agpa v YMCI0 NPOTOHOB B AApe?
[na Kaxkpol BeIMYNHbI ONpeaennTe COOTBETCTBYHOLLMIA XapaKTep U3MEHEHUS:

1) yBennuutca
2)  ymeHbLUTCA
3) He uameHwuTCH

3anuwute B Tabauuy BbibpaHHble LMdPbl 4NA KaxKaon ¢usmnyeckolr BenmumHol. Lindpbl B oTBeTe
MOTYT NOBTOPATbLCA.

Maccosoe 4yncno agpa Yucno NPOTOHOB B A4pe

BbibepuTe Bce BepHble YTBEPMKAEHUA O PUIMYECKUX ABJAEHUAX, BEAMUYMHAX W 3aKOHOMEPHOCTSAX.
3anuwuTe umMdpbl, NO4 KOTOPbIMU OHM YKa3aHbl.

1) Tpn  BbIHYKAEHHbIX MexaHu4Yeckux KonebaHuax B KonebaTenbHOM cucTemMe pPe3OHaHC
BO3HMKAeT B TOM cay4ae, ecin cobcTBeHHasa YacToTa KonebaHWin cucTembl NPeBbILWAET YacToTy
WU3MEHEHWA BHELUHEN CUbI.

2) B npouecce 30XxOpHOro HarpeBaHMA NOCTOAHHOM Macchl ra3a Aas/ieHMe ra3a yBenymBaeTca.

3) MosepxHoCTb NpPoBOAHUKA, HaxoAALerocs B 3N1EeKTPOCTAaTUYECKOM none,
He ABNAETCA SKBMNOTEHUMANbHOMN.

4) Tpu npenomneHun cseTa Npu nepexoae M3 OAHON cpeapl B APYryl0 M3MEHAKOTCA CKOPOCTb
BOJIHbI W YACTOTa, a A/IMHA €€ BO/IHbl OCTAETCA HEU3MEHHO.

5) DHeprua CBA3W AApa paBHa TON 3HEPrnM, KOTOPY HEeOobXOAMMO 3aTpaTUTb A/1A TOro, YTObbI
pa3aenuTb 3TO AAPO Ha OTAE/bHbIE MPOTOHbI MU HEATPOHDI.

OTBeT:
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Onpepenvte nokasaHMA amnepmeTpa (CM. PUCYHOK), ecan abCcotoTHaA MOrpelHocTb MPAMOro
M3MepeHUA CUbl TOKa paBHa LeHe AefleHns amnepmeTpa.

I+

OTBeT: ( ) A.

B 6aaHk omeemoe Ne 1 nepeHecume MOAbKO 4ucnad, He pa3densas ux npobeaom uau Apyaum
3HaKom.

20

HeobxogMmo Ha onbiTe  OOHapyXuTb  3aBUCMMOCTb  0ObEMa  rasa, Haxogdulerocs
B cocyde noA MNOABWMKHbIM MOpPLIHEM, OT TemnepaTtypbl. MmetoTcs nATb Pas/iMYHbIX COCYAOB C
maHomeTpamu. Cocyabl HaMoOJIHEHbI OAHMM M TeM e ra3om Mpu PasanyYHbIX TemnepaTypax U
AaBneHusx (cm. Tabamuy). Kakne aBa cocyga HeobxoaMMO B3ATb YYEHUKY, YTOBbl NPOBECTU AaHHOe
nccnepgosaHmne?

Ne Lasnenne, Kla TemnepaTypao rasa Maccarasa, r
cocyaa B cocyae, °C

1 60 80 10

2 60 100 10

3 80 60 5

4 90 80 15

5 100 60 5

3anuwuTte B Tabanuy Homepa BbI6paHHbIX COCYA0B.

OTBeT:

He  3abydeme nepeHecmu ece omeemol 8 6naHk ~ omeemoe Ne 1

6 coomeemcmeuu ¢ UHCmpyKyueii no eblnoaHeHuro pabomol.

lNpoeepbme, umobb! Kaxdblii omeem 6bia 3aNUCAH 8 CMPOKE ¢ HOMEPOM CO0OMeemcmeyoue20
| 3adaHus.

Yactb 2
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Ana 3anucu omeemoe Ha 3adaHua 21-26 ucnonwe3yiime b/IAHK OTBETOB Ne 2. 3anuwume cHa4yana
Homep 3adaHuAa (21, 22 u m.0.), a 3amem peweHue coomeemcmayrouwjeli 3ada4yu. Omeemol

3anucsieaiime 4yémko u pazbopyuso.

21

PamMKy C NOCTOAHHbIM TOKOM YAEpP’KMBaOT HEMNOABUMHO B Moje
No/JI0COBOr0 MarHuta (CM. pUcyHoK). MNMonspHOCTb NOAKAKYEHMUA

MCTOYHMKA TOKa K BbIBOAAM PaMKM MOKas3aHa Ha pucyHKe. Kak Ql
byaeT ABUraTbCca pamka Ha HenoABUXHOM ocu MO, ecin pamky He

yaepxusatb? OTBET MOACHWUTE, YKasas, Kakue ¢u3nyeckue S

3aKOHOMEPHOCTU Bbl UICNONb30BaNMU A1 06bACHEHMA. CYUMTaATb, UTO
pamKa MCrnbiTbiBaeT HeboNbLIOe COMPOTUB/IEHUE ABUMKEHUID CO
CTOPOHbI BO3AyXa.

lMonHoe npasunvbHoe peweHue Kaxdoli u3 3a0a4y 22-26 O0O0MHKHO coOepHamb 30KOHbI U
¢opmynesl, npumeHeHUe KOomopbix Heobxo0umo U 0o0CMamMoYHo 0414 pewleHUA 3a0a4u, a MaKx e
mMmamemamuyecKue npeobpa3oeaHus, pacyémel ¢ YUCAEHHbIM omeemom U npu Heobxodumocmu

PUCYHOK, NosAcHAOWUl peweHue.

22

23

24

B cocyge (cm. pWCYHOK) Haxogutcs cucTtema Tes, cocToAwas u3 6/0Ka

C NePEKNHYTOM Yepes HEro HUTbO, K KOHLLAM KOTOPOW NpuBA3aHbl Tes10 06 bEMOM
V 1 npyXuHa KECTKOCTbIO k. HUXKHMI KoHel, Npy:KWUHbI MPUKPEnnéH Ko AHY
cocyfa. Kak nameHnTCcA cnuna HaTAXKEHUA HUTU, AEUCTBYIOLWAA Ha NPYKUHY, eCcau

3Ty CUCTEMY LEJIMKOM MOrPy3uTb B KMAKOCTb MJAOTHOCTbIO p? (CumTaTtb, 4TO

TpeHue B ocu 6710Ka OTCYTCTBYET.)

B kacTptone Haxoautca 0,5 Kr Bogpl Temnepatypoit 10 °C. Ckonbko notpebyetcs

BpemeHu, yTOObI npu nomouwm KNUNATUNbHUKA MOLWHOCTbIO

400

BT  BbINnaputb

15 % Bogpl U3 KacTproan? MNoTepsamu Tenna M TENJ0EMKOCTbIO KacTpio/iM npeHebpeyb.

Tennosol AsuraTenb UCMONb3YeT B KayecTBe paboyero sewectsa 1 Monb
MAeanbHOro 0AHOaTOMHOrO rasa. Limkn paboTbl gsuratena n3obparkéH Ha
pV-anarpamMme v COCTOMT U3 ABYX aanabaT, M30Xopbl, n306apbl. 3HadA, 4To
KN4 storo umkna M=15% , a MuHumanbHaa u MakcumanbHas

Temnepatypbl  rasa npu  u3oxopHom  npouecce t . =37 °C
n tmax =302 °C, onpegenute KOAMYECTBO TENIOTbl, NOAyYaeMOe rasom

3a UMKA.

P

)

<yPh ®
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25

26

B uenn, M306paKEHHOM Ha  pPUCYHKe, CONPOTUBNEHME  AMoAa
B NPAMOM HanpasBAeHUN NpeHebpexnMo Mano, a B 06paTHOM MHOFOKPATHO
npesbllaeT COMPOTUB/IEHME pe3ncTopoB. [pyM MOAKAYEHUMU K Touke A
NOJIOXKMUTENBHOIO MOAKOCA, @ K TOYKe B oTpuuaTenbHOro nosntoca 6atapen ¢
3AC 12 B M4 npeHebpeMmo MmanbiMm BHYTPEHHUM COMPOTUB/IEHMEM
notpebnsemana mowHoOCTb paBHa 14,4 BT. MpuM M3IMEHEHMU NONAPHOCTU
NoAKNOYEH A 6aTtapeun notpebnsemasn MOLLHOCTb OKasanacb
paBHOM 21,6 BT. YKaxKuTe, KaK TEYET TOK Yepes AMo4 U pes3nctopbl B 06oumx
CNyYasnx, u onpegenvTe CONpPoTUBEHUA PE3UCTOPOB B 3TOM LEenu.

MNacTUNUHOBLIA WapuUK B MomeHT t = O 6pocaloT C ropuM3OHTANbHON MOBEPXHOCTU 3EMIU C

HauyanbHOW ckopocTbio Uy nog yriom a K ropusoHTy. OIHOBPEMEHHO C HEKOTOPOI BbICOTbI Haj,

NoBepPXHOCTbIO 3eMAN HauyMHaeT NafaTb U3 COCTOAHMA MOKOA APYroi TakoW e wapuK. Lapuku
abcontoTHO Heynpyro cTaskuBaloTcA B Bo3gyxe. Cpasy nocsie CTO/IKHOBEHMA CKOPOCTb LIAapUKOB
HanpaB/ieHa TFOPU30OHTA/NIbHO. B KaKoM MOMEHT BpPeMEeHM T LWaAPUKM yhnagyT Ha 3emato?
ConpoTus/ieHneM Bo3ayxa npeHebpeyb.060cHylime npumeHUMOCMb 30KOHOB, UCMOAb3yemMbiX 08

peweHus 3a0a4u.

lMposepbme, Umobbi Kaxcdbiii omeem 6bis 3aNUCAH PAGOM € NPABUAbHLIM HOMEPOM 3a0aHUS.
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