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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHMM K pe3ynbTaTaM OCBOECHUS OCHOBHOW 00pa30BaTEesIbHON
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
o0Opa3oBaTesibHbIE IPOrPAMMBI.

[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, BO3PacTHBIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke gaér
IpPECTaBICHNUE O LENAX, COAEPKAaHUM, OOIel cTpareruu OoO0y4eHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKM yriiyOJIEHHOTO YPOBHS IO3BOJIIET pPEATM30BaTh 3aqaud
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
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00rnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

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

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3nke MMeeT NPUMEPHBIH XapakTep U MOXKET ObITh MCIIOIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEajM3alUd PA3IMUHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJIEHHOM YpOBHE INpHU YCIOBUU COXpaHEHMsI 00s3aTeabHON
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 — CHCTEMOOOpA3YIOIIUN 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
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesHio XapakTep M OypHOE pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMHpOBaHHE
YMEHUH NMPUMEHATh HaAY4YHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMM YU4EOHBIX UCCIICIOBAaHUM.



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

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

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (OpMHUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM PAa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YyYEHHBIX TEOpUi 1 3aKOoHOB. [Ipu 3TOM paccMarpuBarOTCs Ha YpOBHE OOIMIMX MPEICTABICHUN
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/EATEIbHOCTHOTrO noaxo/a. s pU3uKy peannzaius 3TUX NPUHLIUIIOB Oa3upyercs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYMOMETO (hakropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOTO MaTepuasa, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
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 crmoco® — 3To mHTerpanus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBO MHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKAMH O0Opa30oBaTEIbHOTO MpoIecca MCXOIs U3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OMBITOB 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 pasliena Kypca, Tak U MHTErpupys NIpUMEHEHHE 3HAHUN W3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3uveckoil Moenu Ui CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH M3y4yaThCsl B YCIOBHUSX IPEAMETHOro KaOuHera. B kaOuHere
bu3KKY T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHKE I BHIIOJTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIBITOB, JaOOPAaTOPHBIX paboOT U paboT MpakTUKyMma, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpannoHHOe o00opynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHUCICHHBIX B IpOrpamme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreduBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIOBAaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W HU(POBBIX HMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO MPUPOJIbI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HM3y4yeHHUS OCHOB CTPOCHUS
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 TPEACTABIEHUH O BO3MOXHBIX cdepax Oynaymel mnpodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

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

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUS JUIsl O0BACHEHUS (PU3MUYECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHME (PU3MUYECKOW MOJEH, aJleKBaTHOMN
YCIIOBUSIM 3aJ]aui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

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

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUIUUECKHUX
SKCIIEPUMEHTOB, aHalW3a M HUHTEpIpeTanuu HWHGOPMALUM, OINpPEeAeTeHUs JIOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

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



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

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 u3yuenue ¢pusuku (yriyOnéHHbIN ypOBEHb) HAa YPOBHE CpeAHEro o0Iiero oopa3zoBaHus
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 Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

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

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

CriocoObl n3MepeHuss GU3HUYECKUX BEIUYHH (QHAIOTOBBIE W IU(MPOBBIE H3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITu4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (HpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOJIIOTHO
TBEP/I0E TEII0, UJlealbHasl )KUJKOCTh, HJI€aIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpUMEHUMOCTH. Du3ndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuiabl TOKa W HANPSHKEHUS B ILEMH IOCTOSIHHOTO TOKa MPU TOMOIIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH TIPU MTOMOIIN KOMITBIOTEPHBIX TATIYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKIMH HAa OCH CUCTEMBl KOOPJUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHe TepeMEIIeHU 1
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBMKEHUE. 3aBUCUMOCTh KOOP/AMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTH MaTepUaIbHON TOYKHA OT BPEMEHHU U MX TPAPUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHu4yeckue YyCTpOMCTBAa W TEXHOJOTMYECKHE MPOLECChl: CIHAOMETP, ABHKCHHUE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapbHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue cCKkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

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

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie cUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHOW MacCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX T M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenus. Cunia CONpOTUBICHUS MPHU JABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'mapocrarnueckoe napinenne. Cuiia Apxumena.

TexHuueckrne YCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByx UMJIMHIPOB WM IIapOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHJl, BOSHUKAIOIIMX B PE3yJIbTaTe B3aUMOJICUCTBUS TEll.

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 paBHOAECHCTBYIOINIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

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

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

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

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

HccnenoBanue JBWKEHUS Opycka M0 HAKJIOHHOM TUIOCKOCTH C TE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoMmeHT cuibl OTHOCUTENBbHO ocu BpaieHus. [lnedo cunpl. CraoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcTolunBoe, HEYCTOMUNBOE, 0e3pa3INiyHOe PAaBHOBECHE.

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

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIErO IUIOMIA/lb OIIOPBHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

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

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHHE.

MomeHT umMmnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

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

MOIIHOCTD CHUJIBL.

Kunerndeckast 2Heprusi MaTepHAIBHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMM MaTepUaIbHON TOUKH.

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



IpaBUTAlMOHHOM Mosne. [loTeHnuanbHas Heprusa Tejna B TPaBUTALMOHHOM II0JI€ OZHOPOIHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

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

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

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

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHNS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

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

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJIa 110 HAKJIOHHOW TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxenue. XapakTep ABMKEHHS M B3aUMOJCHCTBUSA
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama Temmeparyp
Lenbcus.

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

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma temmneparyp KenbBuna). 3akon [lanbrona. M3omporecchl B HJ€albHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJI€HUEM U CpEAHEW KHHETUYECKOW SHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ MJIEaNbHOTO Ta3a (OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

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



TexHuueckue YCTpoOCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapomeTp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3yueHne W30TEpMHUECKOro Tporecca (PEKOMEHIOBAHO HCIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmomunamuueckass  (T[])  cuctema.  3amaHue  BHEIIHUX  YCIOBUHM  AJA
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIIMUX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Havyano tepmoanHaMuku. CaMONpPOU3BOJIbHAS peaKkcalisl TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uacabHOrO Tra3a B TEPMOJAMHAMHMKE — CHCTEMAa YpPaBHEHUH: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpAlMsl 4YacTUll, BBICOKHE TeMIlepaTypbl. BelpaxkeHue aid
BHYTPEHHEHN HEPTUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKHUE MPOLECCHI.

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

Temonepenaya kak crnoco0 HW3MEHEHHS BHYTPEHHEH OHHEpPruM TepMOJUHAMUYECKOM
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUEHHE.

KonmnuectBo Ttemnorel. TemnoéMkocTh Tena. YenbHass M MOJSApHAs TEIUIOEMKOCTU
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TEIUIOTHI IIpH Teruionepenade. [lonstie 06 aquadatHom mporiiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUs BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoil 3aK0H TepMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumocTh 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 TEXHOJOTHYECKHUE MPOLECCHl: XOJOAWIBHUK, KOHIULIUOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEILIIOBOMY M DJICKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

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

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

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

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTauuzamnus. Y aelibHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxkxarue. Casur. Moayns FOnra. ITlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWM YaCTHI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [aBieHue noj MCKpUBIEHHON MOBEPXHOCTHIO xuaKocTH. Dopmyina Jlamaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
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.

Mopaeny HEHBIOTOHOBCKOH 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 U OLIEHKA Macchl IapoB B IOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

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

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

Onexrpuzauus Tea U €€ MposBIEHUA. JJIEKTpUYECKUi 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIIEMEHTApHBIA 3JIEKTPUYECKUI
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

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

Onexkrpuueckoe nojie. Ero nelicTBue Ha 3JIEKTPUUECKUE 3apsAbl.

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

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[ToreHunanpHass  dHEprus  3apsga B dJeKkTpocraTuyeckoM — mone.  [lorenmuman
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apsina. Ilome paBHOMepHO 3apstkeHHON cdepsl. Ilone paBHOMEpHO
3apspkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IIOCKOCTH.
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.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOr0 KOHJIEHCATopa.

JIB>KeHue 3apssKeHHON YaCTHIIBI B OJHOPOAHOM AJICKTPUIECKOM TIOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
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  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

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

N3yuenue npoTekaHusi TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hampsokenne U u 3J1C é&.

3akoH OMa JJi yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeueHUs. YeNbHOE CONPOTHBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoIHOCTb 3JEKTPUUYECKOT0 TOKA. TermoBast MOLUTHOCTD, BbIJIEsIeMast Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTO) 2JIeKTpUUeCcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTHYECKHE IMPOLIECChl: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, ILJIOIMIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS HIPU  MOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.
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Cnioco0OsI coeqHEHUsT UCTOYHUKOB ToKa, JJ1C GaTapeii.

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

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HANPSHKEHUS AJIs JITAMITbl HAaKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

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

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MPOBOAUMOCTh pPAa3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

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

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CAaMOCTOSATENBHOTO pa3psiaa. Monuus. [lnazma.

TexHU4YecKkne YCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIHI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.
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[IpoBeneHNE KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UICCKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAKWIEW  Cpelbl,  yTHIW3auus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M TNPOBOJHHMKOB C TOKOM. MarHuTHOE mMOJe.
BekTop marHuTHON MHAYKUIMK. [[prHIMN Cyniepno3nivy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WHIYKITUH.

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

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

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

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.
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TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABHUraTeslb SKoOu, YCKOpUTENIU
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.

B3aumopneincTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

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

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

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

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM 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 ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd I/IC HHAYKIUH OT CKOPOCTH HU3MEHEHUS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

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

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

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

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMUS.

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

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI 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 KosneOaHusix. BolHykneHHble KonebaHus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

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.

HccnenoBanne konebaHWl Tpy3a HAa MAacCHUBHOW MPYXHHE C IIeNbl0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

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

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAOMIUX KOJIEOAHUMN.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

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

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHHUE CUJIBI TOKA M HAMPSHKSHUS TIPU Pa3IMIHON (opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

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

Wneanbublii Tpanchopmatop. [IpousBoacTBo, nepenada u moTpeOiIeHUe IEKTPUIECKON
SHEPTUHU.
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OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHUuYecKrne YCTPOMCTBA M TEXHOJOTHYECKHE TMPOLECCHI: JIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXalIIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

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 pE3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BoJIHBL. Ilepnon, ckopocTe pacnpocTpaHeHUs U AJMHA BOJNHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AUDPaKIIHSL.

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

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE 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 JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKyCTHYECKUI PE30HAHC.
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CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPa)KEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

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

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

[Ipenomnenune cBera. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbli cocTas Oenoro csera. LBer.

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

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

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

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

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

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

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

[Tonsipusanus cBera.

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 N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.
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HaOnroneHune 1BeTOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomoi, 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 IJIOCKOT'O 3epKajia U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepEpEeHIINN Ja3ePHOTO N3TYICHUS Ha JBYX IIEIIAX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

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

Pa3nes 6. OcHOBBI cielUAJILHOM TEOPHH OTHOCUTEIbHOCTH.

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

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUIHHHOCTA. OTHOCHTENBHOCTH OJIHOBPEMEHHOCTH. 3aMelJICHHE BPEMEHU M COKpaIIeHHE
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

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

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUII.

YyeHnueckuit HIKCIIepUMEHT, 1abopaTopHbIE pabOThI, TPAKTHKYM.

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

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemiIoBOe W3NIydYeHHE (M3IIydeHHEe aOCONMIOTHO YEPHOrO Tema). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHue cBeTa (B 4YaCTHOCTH, [JaBJICHUE CBETa Ha AOCOJIIOTHO IOIVIOLIAIOIIYIO 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 3IeKTPOHOB Ha KPUCTAIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
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. Quszuxka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

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

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOHMCTBA M TEXHOJOTMYECKHE TMPOLECCH: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HabGmronenue nuHeyaToro crexkTpa.

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

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sipa.
N3oTomnsl.

PagnoakTuBHOCTh. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy9CHHE.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBeHHBIM
¢don mznydenus. Jlozumerpus.

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

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPreTUKHU.

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

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHAs SHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

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

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Ortanbl  pa3BUTHS  acTpoHoMuuW. llpuknagHoe W MHpPOBO33PEHUECKOE 3HAYEHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

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

Bupn 3Bé31H0r0 HEOa. Co3Be3us, spKue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JBUKEHUE.

ConneuHas cucrema.

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

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW TMOCIJIEIOBATEILHOCTH. 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 neuxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TajJakTHK.

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

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

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

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEITHOCTH  HW3MepeHud  ¢u3mdyecknx BennuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «YUeHHYECKUI IKCIICPUMEHT, JTa00paTOPHbIC paOOThI, TPAKTHKYM).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,
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«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHH U acTPOUBUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKON (DYHKIHMIA (pU3HuecKor TeOpHH, poib GU3NIECKOI Teopuun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yrayonéaHoro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ yu4éTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEJIHMUMHA, 3aKOH, TEOpHUs, HAOIIOJIECHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAaHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpH M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. I[IpOoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHMA.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpuueckue SBICHHUS B JKUBOM MHpUpoje, KoyieOaTelbHbIE IBMKEHUS B
KUBOW  TIPHPOJIE,  DKOJOTMYECKHE  pPUCKA  TPH  TPOMU3BOJCTBE  DJICKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJEKYJ, KpUCTAIIMYecKass CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX Py, POTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: npuMeHEeHNE MOCTOSHHBIX MarHUTOB, ANEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOum, TreHepaTOp TMEPEeMEHHOTO TOKA, HWHAYKIMOHHAs T1e4Yb, JHMHHUU OJIIEKTporepeaad,
AIIEKTPOJIBUraTeNlb, pajap, paauoONpUEMHUK, TEJIEeBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3BYKOBasi JIMArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OINTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.
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ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yyeOHOro mpeamera «DHU3uKay J0JDKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacuipeHre XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AESITEIHHOCTH, B TOM YHCIIE B YACTHU:
rpaKIaHCKOI0 BOCIIMTAHMSA:
c(OPMHUPOBAHHOCTH TPAXKIAHCKOW TMO3ULIUN 00yYaroIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;

OPUHIATHE TPAAULMUOHHBIX  OOIIEYETOBEYECKUX T'YMAHHCTUYECKUX M JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJEHCTBOBATH C COLMATBHBIMA MHCTUTYTaMU B COOTBETCTBUU C MX (PYHKIMSIMH U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATETbHOCTH.

NAaTPUOTHYECKOr0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTb POCCUHUCKOM Ipax1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHX YUYEHBIX B
obnactu pU3MKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUMBOTO OYyIIEro.

ICTETHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas ACTETUKY HAyYHOI'O TBOPYECTBA, IMPHCYILEro
buznyeckoil Hayke.

TPYAOBOI0 BOCIIUTAHMA:

UHTEpEC K Pa3IUYHbIM cepam mpodecCHOHATBHON NeATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uMKOil W TEXHMKOW, yMEHHE COBepLIaThb OCO3HAHHBIA BBIOOp Oyaymie mnpodeccun u
pean30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHMIO M camMoOOpa30BaHUIO B oOJacTH (pU3MKH Ha
NPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh ~ SKOJIOTUYECKOH  KYJIBTYpBl, OCO3HAaHHE TJI00AJBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJJAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUH B OKPY)KAIOLIECH Cpelle Ha OCHOBE 3HAHMS Lieel
YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA;
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pacIIMpeHUe OmbITa JAEATEIBHOCTH IKOJOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHWH Mo (pu3uKe.

HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nUecKoil HayKu;

OCO3HAHHME IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IpOIECCe H3YUCHHUS (PUIUKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh HHUBHIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh H  aKTyaJlU3WpoOBaTh MpoOJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIILHOCTH, 33/1aBaTh MApaMETPhl M KPUTESPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,
pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBbl ¢ YYETOM aHajIu3a UMCIOIIUXCS MaTEePUATbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIIEHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISM, OIICHUBATH
PHUCKH TTOCIIEACTBHIA NEATSILHOCTH;

KOOPJIMHHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBUSX pPeaJbHOr0, BHUPTYaLHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble ucciaenoBarebCckue AeCTBYA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHAMHI M METOIaMU (PU3HUECKOHN HAYKH;
BJIQJICTh HAaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U IPOSKTHOM JIEATEITFHOCTH B 001acTH (PH3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITCIILHOMY TIOMCKY METOJOB pEIICHUs 3aaad
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BUJAMH JEATCIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIIBUTATh TUIIOTE3y €€
peIIeHHs, HAaXOUTh apTyYMEHTBI JUTS JIOKa3aTeIhCTBA CBOUX YTBEPKICHUM, 33]1aBaTh MapaMeTPhl
U KPUTECPUU PEIICHHS,

AHAIM3UPOBATH TOJyUYEHHBIC B XOJ€ PEIICHHS 3aJaud Pe3yJbTaThl, KPUTHYCCKH OIEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATCIILHON JIEATEIHPHOCTH, B TOM
YUCIIe TP N3YICHUH (DHU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAITUsM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT;,

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHYECKYIO 00JIaCTh KU3HEACITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJICHU, TIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1aUH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:
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BJIQJICTh HABBIKAMU TMOJIy4eHUs HHpOopMamu GU3NIECKOTO COACPKAHUSI U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBJISATh MOWCK, aHAINW3, CUCTEMATH3AlMI0 M HHTEPHPETAIHIO
uH(pOpPMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIOJIb30BaTh CPENCTBA MH(MOPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COONIOACHHEM TpeOOoBaHUIl
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTHECHBI, PECYPCOCOCPEKEHUS, MTPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/aBaTh TEKCTH (DM3MUYECKOTO COJEPKaHUs B Pa3NUYHBIX (popmarax ¢ y4€ToM Ha3HAYCHUS
uH(bOpMallMM W LEJIeBOW ayAUTOpUM, BBIOMpAs ONTHUMAIbHYIO (OpPMY MpEICTaBICHUS U
BU3YaIH3aIUH.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbI€ 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;

BBHIOMpATh TEMAaTUKYy W METOJbl COBMECTHBIX JEUCTBHH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

MPUHUMATH IIEJIU COBMECTHOM JESATEIHbHOCTH, OPTAaHN30BbIBATh M KOOPJAUHUPOBATH JACUCTBUS 110
e€ JMOCTM)KEHHIO: COCTaBJATh IUIaH JCHCTBHIA, pacmpefensiTh podd C Y4ETOM MHEHUM
Y4aCTHUKOB, OOCYXKAaTh PE3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYyeCTBO CBOETO BKJIaJa M KaXJIOT0 y4acCTHHKA KOMaHABI B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHUBATh HAEH C TO3WLUMU HOBHM3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJAEHUE B PA3IUYHBIX CHUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JESITEIBbHOCTh B oO0nactu (U3MKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIbHO COCTaBIISATh TUIAH pEIIEHUS pacdy€THBIX W KA4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHS] TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO SPYIUIMH B 00JacTH (PU3UKHU, TMOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTENbHbIN U KyJbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
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BJIAJICTh HABBIKAMU IIO3HABATEIBbHOM pEe(PIEKCHM KaK OCO3HAHUS COBEPUIAEMBIX NIEHCTBHHA U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIs OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIN3€E PE3YJILTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpormecce DOCTHKEHUS! JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTpaMMbl MO (U3HMKE IS
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPeAIoaraloui copMIUpOBAHHOCTb!

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh TOHMUMATh CBOE OSMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIpaBJIEHUS Pa3BUTUS COOCTBEHHOM 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;
CaMOpEryJIMpOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCA K SMOLMOHAIBHBIM M3MEHEHUSIM U IPOSBISATH
IMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIFOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LIEIH U yCIIEXY, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME JpPYTuX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;
COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh BBICTPaMBAaTh OTHOLIEHUS C JPYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATEHI

K konny oOyuenus B 10 Knacce mpeIMeTHbIE pe3yiabTaThl Ha YriayOlIEHHOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIMXCSl YMEHHUI:
MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOHN, TEXHOJIOTHMUECKOM, IKOJIOTHUECKOM, COIMAILHON U
TUYECKON cdepax AEATENbHOCTU YEeIOBEKa, pojb U MEeCTO (PU3MKH B COBPEMEHHOM Hay4dHOMH
KapTUHE MHUpa, 3HAYCHHE OMNHCATENbHOM, CHUCTEeMAaTHU3UpYIOIIeH, OOBACHUTENbHON U
MPOrHOCTUYECKOW (QYHKIMH (U3NYECKON TEOpUHM — MEXaHUKH, MOJIEKYJSIpHON (U3NKU U
TEPMOJMHAMUKH, poJib (U3NYECKOil Teopuru B (HOPMUPOBAHUM MPENCTaBICHUN O (puU3MUecKon
KapTUHE MUpA;
pa3ianyaTh yCIOBHS NPUMEHHMOCTH Mojeneld (U3MYecKHX Tel M MPOLECcCOB (SIBICHUMN):
UHepIanpHas cucTeMa OoTcuéra, abCoNOTHO TBEPHOE TeNo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJIHOE TMaJeHHe, a0COMIOTHO ympyras jaedopmarus,
abCONIOTHO ympyroe M aOCOJIIOTHO HEYIPYroe CTOJKHOBEHHUS, MOJEIM Trasa, XHJIKOCTH U
TBEPAOro (KpUCTAJUIMUECKOTO) Tena, WAealbHBIH ra3, TOYEUHBIM 3apsija, OJHOPOAHOE
AIIEKTPUYECKOE T0JIE;
paznuyaTh ycJIoBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IMOHHWMATH
BceoOIuMit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YaCTHBIX
3aKOHOB;
aHATM3UPOBAaTh M OOBSCHATh MEXaHHYECKHE MPOLECChl M SBJICHUS, HCIOJIb3YS OCHOBHBIC
NOJIOKEHHUS W 3aKOHBl MEXAHUKHU (OTHOCUTEIBHOCTb MEXAHWYECKOIO MABMKEHHS, (HOpMYJIbl
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KMHEMaTUKU PaBHOYCKOPEHHOTO JBIKEHHUS, HpeoOpa3zoBaHusi [amwies Ui CKOPOCTH U
MEepEeMEILCHUS, 3aKOHbl HBIOTOHA, MPUHIMUII OTHOCHUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYIhCAa M MEXAaHUYECKOW SHEPTUH, CBsI3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpruM, YCIOBUS paBHOBECHS TBEPAOrO TeNa), MPU 3TOM
UCIIOJIB30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIOBUS IMPUMEHHUMOCTHU
¢u3nUecKux 3aKOHOB: IMpeoOpa3oBaHuil [ ammies, BTOPOro M TpeThero 3akoHOB HpIOTOHA,
3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXAHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AHATM3UPOBATH U OOBSACHATH TEIUIOBHIC MPOIIECCHI U SBJICHUS, UCTIONIB3YsI OCHOBHBIC MTOJOXKEHUS
MKT u 3ak0HBI MOJEKYISIPHON (PU3UKH U TEPMOJUHAMUKY (CBSI3b JaBJICHUS UICAIBHOTO T'a3a co
CpeHEeW KMHETUYECKON 3HEpruer TENIOBOro JBUKEHHSI U KOHLIEHTPALUEH €ro MOJIEKYII, CBA3b
TeMIEpaTypbl BEMIECTBA CO CPEAHEN KUHETUYECKON SHEPrUel TEMIOBOTO JBHKEHUS €TI0 YaCTHII,
CBS3b JABJICHUS MJCAIBHOIO ra3a ¢ KOHIEHTPALMEW MOJEKYI M €ro TEMIEPATYPOH, ypaBHEHUE
MenneneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHHUs SHEPIHUU B
TEIUIOBBIX IIpolleccax), MpHU OSTOM HCIIOJIB30BaTh MATEMAaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCIIOBUS IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPUUYECKUE SIBIICHUS, UCIOJIb3ysl OCHOBHBIC MOJIOKEHUS U
3aKOHBl D3JIEKTPOJUHAMHUKU (3aKOH COXpPAHEHMsI JJIEKTPUUYECKOTo 3apsja, 3akoH KyroHa,
MOTEHLHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJISI, IPUHLIMI CYNEPIIO3ULUN IEKTPUUECKUX MOJIEH,
IIpU 3TOM YKa3bIBas yCJIOBHS NMPUMEHMMOCTH 3akoHa KynoHa, a Takke NMpakTUYECKH Ba)KHbIE
COOTHOUIEHUS: 3aKOHbI OMa Il y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUYECKOM LIENHU, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 3JeKTPoIn3a);

OMHCHIBATh (PU3UUYECKHE TIPOIECCH U SBICHUS, UCTIONB3YS BETMYHHBI: MIEpEMEIIEHNE, CKOPOCTh,
YCKOpPEHHE, UMIYJIbC TeJla U CHUCTEMBI TEJ, CUJa, MOMEHT CHUJIbI, JABJIICHUE, MOTCHIUAIbHAS
SHEPTHUsl, KHHETHYECKasi SHEPT s, MEXaHUUeCKasi SHEPrusi, paboTa CHIIbI, IICHTPOCTPEMHUTEIIHHOE
YCKOpPEHHME, CUJla TAKECTH, CUJIA YIIPYTOCTH, CUJIAa TPEHUS, MOILIHOCTb, YHEPTHUS B3aUMOIEVCTBUS
Tena ¢ 3emnéil BOMU3M €€ MOBEPXHOCTH, SHEPTHUS YIPYTroi nedopMaliuu Npy>KUHbI, KOJIUYECTBO
TEIJIOTHI, a0COJIFOTHAsI TeMIlepaTypa Tena, paboTa B TEPMOJUHAMHKE, BHYTPEHHSS DHEPrus
UJEabHOTO OJIHOATOMHOIO Ta3a, paboTa WeaIbHOTO ra3a, OTHOCUTENbHAs BIAXKHOCTh BO3yXa,
KIIJl uieanbHOro TEMIOBOrO JIBUTaTENs; AIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO
IOJIs, HANPSDKEHHOCTH TOJISI TOYEYHOTO 3apsla WIM 3apspDKEHHOrO IIapa B BakKyyMeé U B
JUDJIEKTPUKE,  MOTEHUMAd  JJIEKTPOCTaTUYECKOrOo  MOJsA,  Pa3HOCTh  ITOTEHIMAJOB,
ANEKTPOJIBHIKYIIASl CHJIA, CHJIa TOKA, HANpPsDKEHHE, MOIIHOCTh TOKA, JJEKTpUYECKas EMKOCThb
IJIOCKOT'O KOHJIEHCATOPAa, CONMPOTUBJIEHNE YYACTKa LIETH € IIOCJIEI0BATEIbHBIM U MapaJuIeIbHbIM
COEMHEHUEM PEZUCTOPOB, SHEPTHUS IIEKTPUUECKOIO MOJII KOHIAEHCATOPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHWS (PU3UYECKUX SBICHHUIA: MEXaHMYeCKOe JBHIKCHHE,
TEIUIOBOE JBM)KCHHE YACTHI] BEIIECTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBHKEHUE,
muddy3usi, wucmapeHue, KUINEHUE W  KOHJCHCAIMs, TUIABJICHHE W  KPUCTAJUTM3aIUs,
HaIMpaBJICHHOCTh TEIUIONEPEAaun, HJIEKTPU3ALUS TeJl, SKBHUIOTECHUUAIBHOCTh IMOBEPXHOCTH
3apsKEHHOr0 IIPOBOJIHUKA;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JPYyrol ¢
UCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHHH, MPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEIWYMH B BUAC TpadUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, AeNaTh BBIBOABI IO PE3yJbTaTaM HCCIIEI0BaHUS;
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MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH, NMPU 3TOM BBIOMPATH ONTHUMAIBHBIN
METOJ HM3MEpPEHHUs, OICHHWBATh AaOCOIIOTHBIE W OTHOCHTEIbHBIC IOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJUTH OINBITHI IO IPOBEPKE MPEAJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATh AKCIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYUCHHbBIE PE3YJIbTaThl U JI€TATh
BBIBOJI O CTaTyCE NPEIIOKEHHON THIIOTESbIL;

coOiroaaTh mpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HMCCICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTA, TMPAKTUKyMa H Yy4eOHO-HCCIIECIOBATEILCKOH M MPOEKTHON JEsATEIBHOCTH C
WCITOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOMCTRB M JIAOOPATOPHOTO 000PYAOBAHUS;

pemath pacu€THBIC 33aJa4d C SIBHO 33/IaHHOW M HESBHO 3aJaHHOW (PU3MUYECKON MOJeNbI0: Ha
OCHOBaHWHW aHaIHW3a YCIOBHs OOOCHOBBIBATH BBHIOOP (PU3MUECKOW MOJEIH, OTBEYAIOUeh
TpeOOBaHUSM 3a/la4l, TPHUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJaThl
(GU3MYECKUX TEOpUl TIPH UCIIOJIb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHsS 3ajad,
MPOBOJUTh pPacy€Tbl HA OCHOBAaHMU HUMEIOIIMUXCSA JAHHBIX, AHAJIM3UPOBATH pPE3YNbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJYUEHHBIX PE3YJIbTATOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOYIolue MPUMEHEHUs 3HAHUM M3 pa3HbIX pa3felioB Kypca
bu3nky, a TakkKe MHTETpallud 3HAHUM M3 IPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHUKIIA!
BBICTPAaWBaTh JIOTMYECKYIO LIEMOYKY PACCYXKAEHUM C OMOpPOM Ha M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHHUS] OCHOBHBIX MPHUHIIUIIOB pPabOThHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJIM3UPOBATh W OIIEHUBATH IIOCJEACTBUS OBITOBOM W TPOU3BOACTBEHHON JIESITEIBHOCTH
YeNoBeKa, CBA3AHHON ¢ (pU3MUEeCKHMH MpoIleccaMu, ¢ MO3UIUI IKOIOTUYECKO 0e30MacHOCTH,
MPEJACTABICHUN O PALMOHAIBHOM IPUPOJOIOIB30BAaHUU, A TAKKE PAa3yMHOM HCIIOJIb30BaHUU
JTOCTH>KCHHUI HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS YEJI0BEUECKOTO OOIIECTBA;
MPUMEHSTh pa3IU4YHble CMOCOObI PadoThl ¢ uHpopMaluell (pu3ndeckoro coaepKaHus ¢
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH, TMPH HSTOM HCIOJIH30BAThH
COBpEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU JUIsl TOMCKA, MepepabOoTKH W TPEAbsIBICHUS
yueOHOM ¥ HAYYHO-TIOMYJSIpHOW WHGOpMAIUU, CTPYKTYPUPOBAHUS € HHTEPIPETAINH
uH(pOpMaIlMK, TIONYYEeHHOW U3 pa3jIMYHbIX HCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJTy4aeMyr0 HH()OPMAITUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHU,
TaK ¥ Ha OCHOBE aHaJIN3a NCTOYHHUKA MH(OPMAIIIH;

MIPOSIBJISITE OPTaHU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHS CaMOCTOATEIBHOTO MPUOOpETEHUs
HOBBIX 3HAHUH B TIPOIIECCE BHITTOJTHEHUS TIPOSKTHBIX M YIEOHO-UCCIE0BATENBCKUX PadoT;
paboTaTth B TPYIIE C HMCIOJHEHHEM pAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHMPOBATH PabOTy
TPYIIBI, PALMOHAIBHO PACIPENEIATh ACATEIBHOCTh B HECTAHAAPTHBIX CHUTYALMAX, aJCKBAaTHO
OIICHUBATh BKJIA] KQXKI0TO U3 YYACTHUKOB TPYIIIHI B PEIIEHHUE pacCMaTpUBaeMO IPOOIIEMBI,
MPOSIBIISATE MOTHBAIMIO K Oynymeld mnpodecCHOHANbHON IEATENbHOCTH IO CHEIUAIBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOQUIIS.

K xonmy oOyuenns B 11 knacce TipeqMeTHBIC PE3yNbTaThl Ha YriyONEHHOM ypPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

29



NOHUMATh pOJib (U3UKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAIbHOH M 3TUYECKOM
cdepax AesITeIbHOCTH YelIOBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUDA,
pOJIb  aCTPOHOMHUM B IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKa U JajbHEHIleM Hay4yHO-
TEXHUUYECKOM pa3BUTHUH, 3HAUYEHUE OIMCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBbHOU U
IPOTHOCTUYECKON (GYHKUUH (U3NYECKON TEOpuu — 3JIEKTPOAMHAMHKH, CIELUATIbHONW TEOpUU
OTHOCHUTEJIBHOCTH, KBaHTOBOM (u3uku, poib Qusnueckod Teopun B (HOPMUPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUIN O IPUPOJIE;

pa3inyath yCJIOBUS NPUMEHUMOCTH Mojeleld (U3NYECKHX Tel M IPOLECCOB (SABICHU):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJIsl, TAPMOHHUYECKHE KOJIeOaHHs,
MaTEMAaTUYECKUH MAaATHUK, MHJCAIBbHBIA NPYKUHHBI MAasTHUK, I'apMOHHMYECKHE BOJIHBI,
ueanbHbIil KonebaTenbHbI KOHTYp, TOHKas JIMH3a, MoJelell aroma, aTOMHOIO sjapa H
KBAHTOBOM MOJICIIH CBETA;

pasnnyath yciaoBUs (TpaHMLbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuMit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl M SBJICHHS, HCIIONIB3YsI OCHOBHBIE
IOJIOKEHHUS W 3aKOHBl DJIEKTPOAMHAMHMKH M CHELMAIbHON TEOpPUU OTHOCUTEIBHOCTH (3aKOH
COXPaHEHHUs DJIEKTPUUYECKOro 3apsia, cuia Ammepa, cuna JIopeHna, 3aKOH 2J€KTPOMarHUTHON
uHayKuY, npaBuwio Jlenna, csa3p DC caMOMHAYKIIMU B JIEMEHTE AJICKTPUYECKOM IENH CO
CKOPOCTBIO HW3MEHEHHS CHWJIBl TOKa, IOCTYJIaThl CIEUUATbHOW TEOPHUH OTHOCHUTEIbHOCTU
OHHIITeHA);

AQHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE IPOLIECCHI W SIBICHUS, HCHOJIb3YSl IOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHue DHIITEHHA 11 GoTodddekra, mepBblii 1 BTOPON MOCTYIAThI
bopa, npuHmun cootHomeHus HeonpeaenéHHocTel ['eii3eHOepra, 3akOHbI COXpaHEHHUs
3apsI0BOIO M MacCOBOTO YHCENl U 3HEPTUU B SJAEPHBIX PEAKUMSIX, 3aKOH PaJHMOaKTHUBHOIO
pacriana);

ONMCHIBATh (PU3UYECKHE MPOLECChl M SBJICHUS, HCHOJb3YS BEIUYHUHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO TIOJIA, MOTEHIMAl 53JEKTPOCTaTUYECKOro TOJs, Pa3HOCTh MOTEHLHUAJOB,
NIEKTPOJBWIKYILAS CWJIA, MHAYKIMS MarHUTHOIO IIOJIA, MarHUTHBIM INOTOK, cuiaa Awmrmepa,
WHAYKTUBHOCTb, DJJIEKTPOJBMKYIIAsl CHUJa CAMOMHIYKIMM, D3HEPIUs MAarHUTHOTO IIOJS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMIYJIbC, MOJTHAS SHEPIUsl, SHEPTUs MOKOs CBOOOIHOMN
YaCTHUIIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsif sJipa, SHEPTUS CBSA3U Apa;
OOBACHATH OCOOEHHOCTH NPOTEKAaHUS (PUINYECKUX SBICHHUM: 3JIEKTpPOMAarHWTHas HMHIYKIUS,
CaMOMHIYKIUS, pe30HaHC, HHTepdepeHIus BOIH, TudpaKus, TUcIepcus, oJHOEe BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuit 3¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3JIy4eHue sjep, GU3ndecKrue MPUHIMIIBI CIEKTPATbHOTO aHAIN3a U paboTHI Jla3epa;

ONpEAEATh HAIPABJIEHNUE UHAYKLIUM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHIIbI Amnepa u
cuibl JlopeHiia;

CTPOUTH M300paXKeHHE, CO3/1aBaEMOE TNIOCKUM 3€pPKaJIOM, TOHKOM JIMH30HM, U pacCUUTHIBATh €ro
XapaKTEPUCTHUKU;

IPUMEHSTH OCHOBOIIOJIAratoliMe aCTPOHOMHUYECKHE MOHATHS, TEOPUH U 3aKOHBI JJI aHaIU3a U
O00BsICHEHUST (PU3MYECKHX IPOLECCOB, MPOMCXOIAIIMX B 3BE3HAaX, B 3BE3IHBIX CHCTEMax, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHUS HEOSCHBIX TeJl, SBOJIIONNH 3BE3/1 1 BeenenHoi;
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IPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAaHHEM MPSIMBIX
U3MEpPEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pPE3YyJbTAaThl IMOJIY4YEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIWYHMH B BHUJE TPaPHUKOB C Y4ETOM aOCOIMIOTHBIX MOTPEUIHOCTEH
M3MEPEHMIL, 1eN1aTh BBIBOIBI 10 PE3YJIbTaTaM MCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHbIC U3MEPEHUs (PU3MUYECKHX BEIUYMH, NPH 3TOM BBHIOMPATH ONTHUMAJIbHBIN
METOJ HW3MEPEHHUs, OLEHHBATh aOCONIOTHBIE M OTHOCHTENbHBIC TOTPEIIHOCTH MPSMBIX W
KOCBEHHBIX U3MEPEHHIA;

IOPOBOJIUTH OIBITHI IO TPOBEPKE NPEIVIOKEHHONW THIOTE3bl: IUIAHUPOBAaTh HKCIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYEHHbBIE Pe3yJbTaThl U JeNaTh
BBIBO/JI O CTaTyce MPEJIOKEHHON TMITOTE3bI;

OTMKCHIBATh METO/IbI MOJyUEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOnrofaTh mpaBuiia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTro
9KCIIEPUMEHTA, MPAaKTUKyMa M Y4eOHO-HUCCIIEeOBATENIbCKOM M MPOEKTHON NEesATEIbHOCTH C
MCII0JIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPAaTOPHOTO 000PYAOBAHMUS;

pemats pacu€THbIC 33aJa4d C SIBHO 33/laHHOM M HESBHO 3aJaHHOW (PU3MUECKON MOJeNblo: Ha
OCHOBAaHMU aHAJIM3a YCIIOBHS BBIOMpATh (U3MYECKHE MOJICNH, OTBEYAIOIIWe TPeOOBaHUSM
3aJa4u, TPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIAThl (PU3NIECKUX TEOPHH MPH
MCIOJIb30BAaHUU MAaTeMaTHYECKHUX METOJOB PEIICHUs 3a]a4, MPOBOJUTH PACYEThl HA OCHOBAHUU
UMEIOLINXCSA JaHHBIX, aHAJIM3UPOBATH PE3YIbTaThl M KOPPEKTHPOBATH METOABI DPELICHUS C
Y4€TOM IOITYYEHHBIX PE3yJIbTaTOB;

peliaTh KayecTBEHHbIE 3aJaud, TPeOYIole MPUMEHEHUs 3HAHUN U3 Pa3HBIX pa3esioB Kypca
¢u3MKK, a TaKKe MHTETpPAallUd 3HAHUM M3 JIPYrMX MPEAMETOB €CTECTBEHHO-HAyYHOTO LHUKJIA!
BBICTPAaNWBaTh JIOTMYECKYIO IIETIOYKY pAcCyXJIEHUI ¢ Omnopoil Ha H3ydeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJI OOBSICHEHMS OCHOBHBIX MPUHIUIOB pPaOOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;
MPUBOUTH MPUMEPHI BKIIaJIa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aHaAJM3UPOBaTh U OLEHMBATh IOCIEJCTBUS OBITOBOM M MPOU3BOJCTBEHHOW JIEATEILHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKMMHM IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKoi 0e30MacHOCTH,
MPEJICTAaBICHUA O paIlMOHAJIbHOM MPUPOJONOIb30BAHUM, a TAKKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTYKCHU HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;
MPUMEHATh Pa3uvHbIe CHOCOO0BI pPaboThl ¢ uHOpMarmendn (U3NYIECKOTO COACPKaHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOIb30BaTh
COBpPEMEHHbIe HH(OpPMAIIMOHHBIE TEXHOJOTMU I TOUCKA, MepepabOTKU U TNpeAbsBICHUS
y4eOHON ¥ HAyYHO-TIONMYJSIPHOH HWH(OPMAIIMU, CTPYKTYPUPOBAaHHS W WHTEPIPETAIHH
UHPOpPMALINK, TIONIyYEHHOH W3 pPa3MYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH
NOJy4aeMyro HH(OPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBIISATE OPTaHU3AIMOHHBIC W TIO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIHHOTO MPHOOpPETEHUS
HOBBIX 3HAHHH B IpoIlecce BHIOIHEHUS IPOSKTHBIX U Y4eOHO-HCCIeI0BaTEIbCKIX PadoT;
paboTaTh B TpYINIE C KCIOJHEHWEM PA3UYHBIX COLHUATBHBIX pOJICH, MIAHHUPOBATH PaboTy
TPYIIBI, PalMOHAIEHO PACHpPENeNiaTh NeATeIbHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aJIeKBATHO
OLICHMBATh BKJIAJ KQXI0T0 U3 YYaCTHUKOB IPYIIIBI B pEIIEHNE pacCMaTpUBaeMoi IpoOIeMbl;

31



® TMPOSIBJISITH MOTUBAIIMIO K OyAymiedl mpoeCCHOHANBHON AEATeTbHOCTH MO CHEHHATBLHOCTSIM
(UBUKO-TEXHUYECKOTO MPOUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne
HaumenoBanue pa3jaesioB

n/ Bcer
H TeM MPOrpaMmbl

0

KoHTpoJibHBI
e padoThI

IIpakTHYecku
e padoThl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI ITIPUPO/IbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

Hayunslii MeTOI TO3HAHUS

1.1 6
OPUPOIBI

Htoro no pazneny 6

Paznen 2. MEXAHUKA

2.1 Kunematuka 10 1

2.2 JluHamuka 10

2.3  Crartuka TBEpPAOTO Tena ) 1

54 3aKOHBI COXpaHEHHUS B 10 1
MEXaHHUKE

Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHoBBI

3.1 MoJeKyIIpHOKHHETHYECKO 15 1
1 Teopun

39 Tepmoanaamuka. TernoBsl 20 1
€ MalIfHEI
ArperaTHble COCTOSTHUS

3.3 BemecrBa. PazoBbic 14 1
nepexoabl

Hroro 1o pasnery 49

Paznen 4. DJIEKTPOINHAMUKA

4.1 DnexTpuyeckoe mojie 24 1

49 [TocTrossHHBIM ) 24 1
ANEKTPUUECKUI TOK

4.3 Toxu B pa3IUYHBIX Cpeaax 6

Wroro no pazueny 54

Paznea 5. PUSHUYECKUHN MPAKTUKYM

5.1 ®usunveckuit MPaKTUKyM 16 16

HWroro no pazneny 16

PeszepBHOE Bpems 10

OBLIEE KOJIMYECTBO 170 3 16

YACOB I10 ITPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB
HauMenoBanue
Ne
/i pa3aesioB U TeM B Koutpoabubie IIpakTunuyeckue
cero
NporpamMmmal padoThI paboThI

Paznea 1. JIEKTPOJAUHAMUKA

DJIeKTPOHHbBbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl

1.1  MarautHoE 110J1€e 14

12 DneKTpoMarHuTHas 13 1
WHTYKITUS

Hroro no pazgeny 27

Pasznea 2. KOJIEBAHUS U BOJIHbI

21 Mexanudeckue 10
KOJIEOaHUs

59 DNeKTpOMarHuTHHIC 15
KOJIeOaHUs

Mexannueckue 1

2.3 | DIEKTpOMarHUTHBIC 10 1
BOJIHBI

2.4 | Onruka 25 1

Hroro no pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1  OcuoBsl CTO ) 1
Hroro no paszneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsapHo- 15

BOJIHOBOH Ayaliu3m

4.2  ®dusuka aroma 5

duznka aTOMHOTO

4.3  s;apa U 3IeMEeHTapHbIX 5
JaCTHI]

Hroro no pazneny 25

Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3NKHU
DneMeHThI

5.1 actpoHOMUH H 12
acTpo(U3HUKH

Wroro no pazueny 12

Pazgen 6. PU3HUECKHA MIPAKTUKYM

6.1 dusnueckuin 16 16
MPAKTUKYM
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HWroro no pazneny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u
000011eHNE
MIPEIMETHOTO
COJICP)KaHUS U OIbITA

7.1 | OeATeNBHOCTH, 15
npUOOPETEHHOTO TPU
W3YYCHHH Kypca
¢uzuku 10 — 11

KJIaCCOB
Htoro no pazneny 15
PezepBHOE BpeMms 10
OBILEE KOJIMYECTBO 170 4 16
YACOB 110 [TPOTPAMME
MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N KoanuectBo yacos Jata DJIeKTPOHHbIE
uugposbie
n/ Tema ypoka Bcer Kourpoabn | [lIpakTuyec @ H3y4eH
o0pa3oBareJib
n 0 ble padoThl  KHe padoTpl | MA
HbIe pecypchbl
®dusuka —
1  ¢dynnamenTanbHas 1
HayKa 0 Ipupojie
Hayunslil MeTOR
5 | MOSHAHKA H METOZbI 1

UCCIEI0BAHUS
bU3UYEeCKUX SIBJICHUIN

OKCIIEpUMEHT U TEOpUS
B TIpoIiecce MO3HAHUS

3 IpUpOJBL 1
Habmonenue u
JKCIIEPUMEHT B (PU3UKeE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

AGcomoTHas 1
OTHOCHUTEIbHAs
S  TOTpenrHoCTH 1
U3MEPECHUM
(bU3HYECKUX BETUMYNH

6 MopenupoBaHue B 1
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¢uszuke. Ponb u Mmecto
bu3uKY B
bopMHUpOBaHUH
COBPEMEHHOMN HAay4HOM
KapTUHBI MUDA, B
IIPaKTUYECKON
JIeSATEIIbHOCTH JIFOACH

MexaHnudeckoe
nemxenne. Cucrema
oTcyeTa.
OTHOCHUTENLHOCTD
MEXaHHYECKOTO
newxenud. [psmas u
oOpaTHas 3a1auu
MEXaHUKH

10

11

Pannyc-Bexkrop
MaTepUAIbHON TOYKH,
€ro MpOEeKLUN Ha OCU
KOOpJMHAT.
Tpaexropus.
Ilepemenienue.
Cxopoctb. Ux
IIPOEKIIMK Ha OCU
KOOpJAUHAT

PaBHOMEpHOE
IPAMOJIMHENHOE
JBUKCHHUE.
I'paduueckoe
ONHUCaHue
PaBHOMEPHOTO
PSIMOJIMHEMHOTO
JBUKECHUS

Cnoxenue
MepeMeIeHUN U
ckopocrtei. Pemenue
3a1a4
HepasHomepHoe
JBUJKEHHUE.

MrHoBeHHast CKOPOCTb.

Yckopenue.
[IpamonuneitHoe
JBUKEHHE C
IIOCTOSITHHBIM
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YCKOpEHHEM

12

I'padpuaeckoe
OIMCaHNE
IIPSIMOJIMHEMHOTO
JIBUKEHUS C
MIOCTOSIHHBIM
YCKOpPEHUEM

13

CBoOoIHOE IaJICHHE.
Yckopenue
CBOOOIHOTO IaICHHS.
3aBHCHMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOPEHHUSI OT BPEMEHU
U uX rpaduKku

14

JBrm>xeHue tena,
OpOIIEHHOTO TI0]T
YIJIOM K TOPU3OHTY

15

16

Kpusosnuelinoe
JIBU>KeHUE. [[BUKeHUE
MO0 OKPYKHOCTH.
YrnoBas u nuHEHHAS
ckopocts. [lepuon u
JacToTa.
[lenTpocTpeMUTenbHOE
Y TIOJIHOE YCKOPEHUE

KonTponbnas pabora
o teme "Kuuemaruka"

17

18

IIepBrIif 3ak0H
Hrrorona.
NuepumanbHbie
CHCTEMEBI OTCUETA.
[IpuHun
OTHOCHUTEJIBbHOCTH
T"anunes.
Heunepuunanbaeie
CUCTEMBI OTCUETa

Cuna.
PaBHoxeiicTByrO1mas
cuna. Bropoit 3akoH
Herorona. Macca

19

B3anmonelicTBue Ten.
Tperunii 3aKk0H
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Hrrotona

20

[TpunImn
CyNEPNO3ULIUU CHUJL.
Pemenne 3amaq Ha
MIPUMEHEHUE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOTO
TSATOTECHHUS.
DKBUBAJIEHTHOCTh
TPaBUTALMOHHOM U
WHEPTHOU MaccChl

22

23

Cuia TSOKECTH U
YCKOpPEHHE CBOOOIHOTO
[ageHus

JIBukeHne HeOEeCHBIX
TE U UX
HCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHYECKast
CKOPOCTb. 3aKOHBI
Kemnepa

24

25

26

27

28

Cuna ynpyrocti.
3axoH ['yka. Bec Tena

Cuna tpenus. [Ipupona
Y BUJIbI CUJI TPEHUSL.
JIBr>KeHUE B )KUAKOCTH
W ra3e ¢ y4€TOM CHJIbI
COIIPOTUBJICHUA CPECAbL

JlaBneHue.
I'mapocraTtuyeckoe
nasieHue. Cuia
Apxumena
AOGCOTIOTHO TBEpAOE
teno. IloctynarensHoe
Y BpaILlaTeJIbHOE
JBU>KEHUE TBEPJIOTO
Tena

MoMEHT Cubl
OTHOCUTENBHO OCHU
BpauieHus. 1lneqo
CUJIBI

29

CrnoxxeHune cuil,
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30

MPHUIOKEHHBIX K
TBEepAOMYy Teny. LlenTp
TSDKECTH TeJla.
YcnoBus paBHOBeCHS
TBEpAOro Tena. Busbl
paBHOBeCHs

Penrenue 3amau

31

KontponpsHas padora
no teme "Jlunamuka.
Craruka TBEpAOro
Tena”

32

Nmmnyinbsc
MaTepUAIbHON TOYKH,
CHUCTEMBI
MaTepHaIbHBIX TOYEK.
LlenTp macc cucrtemsl
MaTepHUalbHbIX TOUEK.
Teopema o ABUXKEHUU
LIEHTpa Macc

33

Nmnynec cunsl n
U3MEHEHUE UMITYJIbCA
Tena. 3aKOH
COXPaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABM>KEHNE

34

35

MomMeHT uMItysbca
MaTepUAIBHON TOYKHU.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
HMMITyJIbCa B
LEHTPAIIBHBIX TOJISAX

Pemenue 3amau

36

PaboTa cuiel Ha MaJIOM
1 HAa KOHCYHOM
MePEeMETIICHHH.
['paduueckoe
npecTaBiIeHne paboThI
CHJIBI. MOIIIHOCTD CUJIBI

37

Kunernueckas
sHeprus. Teopema 00
U3MEHEHUHN
KMHETUYECKOU SHEPrUu
MaTEepUAIbHON TOUKHU
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38

39

[lorenuuaneHbie 1
HEIMOTEHIUAIbHBIE
cuibl. [loTeHuumanpHas
sHeprusd. Bropas
KOCMHYECKAasi CKOPOCTh

Tperbs kocMuyecKas
cKopocTb. CBsI3b
paboThI
HEIMOTEHIUAIbHBIX CHJI
C UBMEHEHUEM
MEXaHUYECKOM
SHEPrUM CUCTEMBI TE.
3aKOH COXpaHEHUs
MEXaHUYECKOM
SHEPIruu

40

VYipyrue u Heynpyrue
CTOJIKHOBEHHUS.

VYpasHenue bepryum
U1 UaeaJIbHOU
SKUTKOCTH

41

KonTponbnas pabora
o TeMe ""3aKOHBI
COXpaHCHHUSI B
MexaHuke"

42

Pazsutne
MPEJCTaBICHUN O
MPUPOAE TEIMIOTHI.
OCHOBHBIE TTOJIOKEHUS
MKT. Auddy3us.
bpoynosckoe
JIBIDKEHHE

43

Crtpoenue
ra3000pa3HBIX, KUIKUX
Y TBEPJIBIX TEll.
XapakTep JBUKCHUS U
B3aMMOJICHCTBUS
YacTHUIl BEIIeCTBa

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonuuecTBo BemiecTna.
[TocTostnuas ABoraapo

45

Temneparypa.
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TennoBoe paBHOBeCHE.
IlIkana Lenbcust

46

47

Pemenue 3amau

WUneansHelii ras.
I"'a30BbIE 3aKOHBI

48

YpaBHeHue
MenpeneeBa-
Knaneiipona. Pemenue
3a1a4

49

AOGcomoTHast
TeMIiepaTypa. 3aKoH
HanproHna

50

Nzonpouecck B
HCaJIbHOM Ta3e ¢
MMOCTOSTHHBIM
KOJIMYECTBOM
BEIIlECTBA

51

I'padpuueckoe
npeCTaBICHNE
H30TIPOIIECCOB:
n30TepMa, U30X0pa,
n3zobapa

52

53

OcHOBHOE ypaBHEHHUE
MKT

Pemenue 3amau

54

55

CBs3b a0COTIOTHOM
TEeMITepaTyphl
TEPMOJIMHAMUYECKOMN
CHUCTEMBI CO CpeaHel
KUHETUYECKOM
JHEprueu
MOCTYINATEIbHOTO
TEIJIOBOr'O JBHMKCHHS
€€ yacTuil

O06o06mIeHNE U

CHCTEMAaTH3aIus
3HAHUM 10 TeMe
"OcHoBEI MKT"

56

KonTtponsHas padora
1o Teme "OCHOBEI
MKT"

57

TepMoguHamuyeckast
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cucrema. 3aj1aHue
BHEIIIHUX YCIIOBUU TSI
T/ cucrembl. BHenHnne
Y BHYTPCHHHE
napameTphbl.
[Tapamerpsr T[]
CHUCTEMBI KaK CpeJIHUE
3HAYEHUsI BEJIUYHUH,
OIKCBIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe nauano
TEPMOJIMHAMHUKH.
Camonpou3BoJibHas
penakcarus T/]
CHUCTEMBI K TEIJIOBOMY
PaBHOBECHIO

59

Moenb nearsHOT0
ra3a B TepMO)]I/IHaMI/IKe.
Ycnosus
MPUMEHUMOCTH 3TOU
MOACIIN

60

YpaBHeHue
Menneneena-
Knaneiipona u
BBIPAXEHUE [T
BHYTPEHHEHN dHEpPrun

61

62

Bripaxkenue nis
BHYTPEHHEHN SHEPTrUn
OJIHOATOMHOTO
UJEAIIBHOTO rasa.
KBazucratnueckue n
HECTaTUUYECKUE
MIPOLIECCHI
OnemeHTapHas paboTa
B TEPMOJANHAMHUKE.
Brraucnenue paboTbl
1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Tennonepenaya kax
Croco0 U3MEHEHUs
BHYTPEHHEH SHEPruu
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TJI cuctemsl O¢3
COBepILEHHS pabOThI

64

65

Konsexkius,
TEIUIONPOBOJHOCTb,
W3JIy4YEHHE

KonnyecTBO TEIIOTHL.
TemnmoéMKOCTh Tela.
VY enbHas U MOJIApHAas
TEIIOEMKOCTH
BEIlleCTBA. Y AeIbHas
TEIJIOTa CTOPAHUS
TOILIMBA

66

67

68

69

Pacuét xonmyectsa
TEIUIOTHI IPU
TemIonepeaye

ITousitre 00
aauabaTHOM IpoIlecce.
IlepBrlii 3aK0H
TEPMOIUHAMUKHU

KonuuecTBo TEmIoThl U
paboTa Kak Mepsl
U3MEHEHUS
BHYTPEHHEHN SHEPrUun
T/1 cucremsl

Bropoii 3akoH
TEPMOAVUHAMMKY JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOIIECCOB.
HeobpaTtumocts
IIPUPOJHBIX IIPOLECCOB

70

71

72

[TpuHIMTIBI AEHCTBUS
TEIJIOBBIX MAIlIiH.
KII

MakcuManbHOe
3Hauenue KII/. ukn
Kapuo

Pemenue 3amau

73

DKOIOTHIECKHUE
ACIEKTHI
HCIIOIL30BaHUS
TEIJIOBBIX JBHUTaTEICH.
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TermoBoe 3arps3HeHue
OKPY’KaroIllen cpebl

74

75

76

77

78

79

Pemenue 3amau

O0001EeHuEe 1
CHCTEMAaTH3allHs
3HAHUM 110 TEME
"TepMoMHaAMUKa.
TennoBrie MalIuHb"

KoHnTtposbHas padota
10 TEME
"TepMoHaMUKa.
TenmoBrle MalTuHEL"

[TapooOpa3zoBanue u
KOHJICHCALIUA.
Hcnapenue u KuneHue.
VY nenbHas TemioTa
napooOpa3oBaHus

Hacrpiniennrie n
HEHACBIILICHHBIC Maphl.
KauecTBennas
3aBHUCUMOCTh
IUIOTHOCTH U JABJIEHUS
HACBIIIIEHHOTO 1apa OT
TeMITepaTyphl, UX
HE3aBUCUMOCTE OT
00BEMa HACBIIIIEHHOTO
napa. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS
OT JIaBJICHUS B
JKHUJKOCTH

Bnaxnocts Bo3ayxa.
AOcomtoTHas 1
OTHOCHUTEJIbHAS
BJIAJKHOCTh

80

Pemenue 3agau

81

TBépmoe Teno.
Kpucranmnmueckue u
aMmop(gHBIC Tema.
AHU30TPONHUS CBOMCTB
KpHCTAJUIOB

82

IInaBnenue u
KpHUCTaJUIU3aLHS.
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VY enpHas TemiaoTa
IJIaBJICHUS.
CyOnumarus

83

Hedopmaruu TBEPIOTO
tena. Pactskenue u
cxarue. CaBur.
Monyinb FOnra.
[Ipenen ynpyrux
nedhopmarui

84

TennoBoe pacmmpeHnue
JKUJIKOCTEN U TBEPJIBIX
TeJl. AHrapMOHU3M
TEIIOBBIX KOJIEOaHHHI
YacTHI] BEIIeCTBa

85

[IpeobpazoBanue
9HEPTUu B (a30BBIX
nepexoaax

86

87

YpaBHEHUE TEMIOBOTO
Oaanca

Pemenue 3amau

88

89

90

[ToBepxHOCTHOE
HaTsDKEHHUE.
Kanusipueie
ABieHus. JlaBneHue
II0Jl UCKPUBJICHHON
MIOBEPXHOCTBIO
)kunkoctu. Popmyna
Jlannaca

O06o06mIeHNE U
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"ArperaTHble
COCTOSIHHS BEIIECTBA.
®dazoBble IEPEXOabI"

KonTtponsHas padora
1o TeMe "ArperaTHbie
COCTOSTHUSI BEIIECTBA.
®dazoBble Iepexoab"

91

OnexTpuzanus Tea u eé
IPOSIBIICHUS.
DNEeKTpUYECKU 3apsi.
JIBa Buga
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ANEKTPUUECKUX
3apsnoB. [IpoBogHUKH,
JUDJICKTPUKH U
MOJTYITPOBOTHUKH

92

DneMeHTapHbIN
ANEKTPUYECKUI 3apsi.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOTO
3apsiia

93

B3anmoneiictBue
3apsaaoB. ToueuHble
3apsiabl. 3akoH Kynona

94

95

Pemenue 3amau
DJIEKTPUUYECKOE TOJIE.

Ero neiictsue Ha
AJICKTPUUCCKUE 3aPsIIbI

96

97

98

Hanpsxénnocts
3JEKTPUYECKOTO TOJIA.
[TpoOHEIii 3apsi.
JIvann
HaIpPsHKEHHOCTH
ANEKTPUYECKOTO TOJIA.
OnHopoaHoe
ANEKTPUYECKOE 10T
[ToreHuManbHOCTH
JEKTPOCTATUYECKOTO
nosist. PazHocTs
MOTEHLIUAJIOB U
HalpsDKEeHHe

ITorenmnuanbpHas
SHEprus 3apsia B
3JIEKTPOCTATUYECKOM
none. IloreHnman
3JIEKTPOCTATUYECKOTO
OIS

99

CBs13b HaNPSKEHHOCTH
MOJISL U Pa3HOCTH
HNOTEHIMAJIOB IS
JIEKTPOCTATUYECKOTO
HOJIst

10

[IpuHun
CyNepno3uIuu
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AIEKTPUYECKUX MOJIEH

10 Pewenne 3anau
ITone Toueunoro

10 3apspa. [lone

2  paBHOMEpHO
3apsiKeHHON cdepbl
ITone paBHOMEpPHO
3apsKEHHOTO 10

10 00béMy mrapa. ITose

5 | PaBHOMEpHO
3apSKEHHOU
OecKOHEUHOU
TUTIOCKOCTH
[IpoBogHuKY B

10 smekTpocTaTHYECKOM

4  mone. Yciosue
paBHOBECHS 3apPSIIOB
JM3nexTpuku u

10 nmonynpoBOJHMKH B

5  2IeKTPOCTaTHYECKOM
nosue
Konnencarop.
DNEeKTPOEMKOCTh

10 kougeHcaropa.

6 | DnekTpoéMKOCTb
TJIOCKOTO
KOHJICHCATOpa

10 [TapamnensHoe

7 | coenMHEHME
KOHJICHCAaTOPOB

10 ITocaenoBaTenbHOE

g | coeauHenue
KOHJICHCAaTOPOB

10 DuHeprus 3apsHKEHHOTO

9  koHIeHcaTtopa

11

0 Pemenue 3agau
JIBukeHue

11 3apsKeHHOH 4acTULBI B

1  ogHopomHOM

SJICKTPUYCCKOM I10JIC
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11

Pemenue 3amau

O060061EHNE U

11 cucremaruzamus

3  3HaHMH IO TeMe
"DnexkTpuueckoe mnoie"

11 KoHnTtposbHas padota

4 10 TEME
"DnexkTpuueckoe mnoie"
Cuia ToKa.
ITocTOSIHHBIN TOK.

11 | YcaoBus

S  CyIIecTBOBAaHMS
ITOCTOSIHHOT'O
AIEKTPUUYECKOTO TOKA

11 | McToYHHMKH TOKA.

6  Hampsokenue u 3/1C
3axon Oma mis

11  yuactka nemnwu.

7 | DrexkTpuyeckoe
COTPOTHBIICHUE
3aBHCHMOCTD
COTIPOTUBIICHUS

11 omHOpOAHOTO

8  mpoBOIHUKA OT €ro
JUIMHEI U IUIOIIAIH
MOTIEPEYHOTO CCUCHUS
YaenpHOE

11 conpotuBneHue

9  BemecTBa. Pemenue
3a71a4
ITocnenoBarenpHOE,

12 napasuiebHOe,

0 CMEIIIaHHOE
COCIMHCHUE
MIPOBOHHUKOB

12 Pacuér pa3zBeTBIEHHBIX

1 ANEKTPUYECKUX LIETIEH.
[IpaBuna Kupxroda

12

5 Penrenue 3anau

12 PaGora
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AIEKTPUUECKOTO TOKaA.
3akoH J[xxoyms —

Jlenna

12

4 Pemenue 3amau
MomHocTb

12 3JIEKTPUYECKOTO TOKA.

5 TemnoBas MOIITHOCTbD,
BBIJICIIICMAs Ha
pe3ucrope

12

5 Pemenue 3amau

12 O/1C u BHyTpEHHEE

7 COTIPOTHBIICHUE
HCTOYHHUKA TOKa

12 3akon Oma JIs ITOJIHOM

3 (3aMKHYTOH)
AJICKTPUUICCKOM TN

12

9 Pemenne 3amau

13 | MomHoCTh HCTOUYHHKA

0  Toka

13

1 KopoTtkoe 3ambixkanne

13 Konpaencarop B menu

2  IOCTOSHHOI'O TOKA

13

3 Pemenue 3amau

13 Pemenue 3agayd mo

4 TeMe "IlocTOSTHHBIN
IIEKTPUYECKUI TOK"

13 Pemenue 3agayg mo

5 TeMe "IlocTOSTHHBIN
3JIEKTPUYECKAN TOK"

13 Pemienne 3agay mmo

6 teMe "IlocTOSTHHBIN
AIEKTPUYECKUM TOK"
O0o061IcH e U

13 | cucremaru3anus

7 3HAHUM I10 TEME

"TToCTOSIHHBIH
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AIIEKTPUYECKUH TOK"

KonTponbnas pabota

13 " .

8 1o TeMe "[1oCcTOssHHBII
ANEKTPUUECKUH TOK"
DJIeKTpruYecKas
MPOBOAUMOCTh

13  pa3nIMuYHBIX BEIIECTB.

9 | DrexTpuyecKuil TOK B
MeTallax.
CBepXInpoBOAUMOCTh
DIIEKTPUUYECKUI TOK B

14 A PAcTBOpaX H pacriapax

0 AJIEKTPOIIUTOB. 3aKOHBI
®Dapanes s
AIIEKTPOIIN3a

14  DnexTpuyeckuii TOK B

1  razax. [1na3zma

14 DIIEKTPUUECKUI TOK B

,  BaKyyme. Bakyymusbie
npudopbI

14 DnexTpuveckuil TOK B

3 TOIYmpOBOIHUKAX

14  TlonynpoBOJHUKOBBIE

4 | mpubops
Pusnyeckui
MPAKTUKYM IO TeMe
"M3MepeHue CUiIbl TOKa
U HATPSDKEHUS B IIETH
MOCTOSTHHOTO TOKa TPH
TTOMOIITM aHAJIOTOBBIX H
i poBBIX
HU3MEPHUTEITEHBIX

14 npubopos" nim

5  "3HaKoOMCTBO C

udpoBoi
nabopaTopueit o
¢duzuke. [Ipumepsr
U3MEPEHUS
(OUBUYECKUX BETUYUH
IIPU TOMOIIU
KOMITBIOTEPHBIX
TATYUKOB"
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14

14

14

Pusnyeckui
MIPaKTUKYM I10 TEME
"U3yuenue
HEPaBHOMEPHOTO
JBUKEHHUSI C LIETIBIO
olnpezeNeHus
MI'HOBEHHOH ckopocTh"

duznyeckuit
MPAKTUKYM 10 TEME
"U3mepenue
YCKOPEHHUS TIPH
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JBHJKEHHUH 110
HaKJIOHHOM
IUIOCKOCTH" MJIH
"UccneqoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU TIpHU
PaBHOYCKOPEHHOM
IBUKEHUN"

dusznyeckui
MPaKTUKYM I10 TEME
"N3mepenue
YCKOPEHHSI CBOOOTHOTO
mageHus" uin
"N3yuenue nBUKEHUS
Tesa, OPOIIEHHOTO
TOPU30HTAIIBHO"

14

duznyeckui
MPaKTUKYM T10 TEME
"U3ydyeHue nBHKEHUS
TeJa M0 OKPY>KHOCTH C
IIOCTOSIHHOM 11O
MOJYJIFO CKOPOCTBIO"
umm "UccnenoBanue
3aBUCHUMOCTH NIEPHOJIa
oOpareHus
KOHUYECKOI0 MasiTHUKa
OT €ro napameTpoB"

15

duzndeckui
MPaKTUKYM I10 TEME
"U3mepenne
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PaBHOJEHCTBYIOLIEH
CHWJIBI IPU ABUKCHUU
Opycka Mo HaKJIOHHOM
IJIOCKOCTH" WU
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH
BPEMEHU JIBUXKEHUS
Opycka 1o HaKJIOHHOM
MJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE
OT €ro Macchol"

15

DduznuecKkui
MPAKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHMOCTH CHUJI
YIPYTOCTH,
BO3HHUKAIOIIUX B
NPYXUHE U PE3UHOBOM
obpasiie, OT ux
nedhopmaruu' um
"N3yuenue nBUKEHUS
CHCTEMBI TEII,
CBSI3aHHBIX HUTHIO,
MIEPEKUHYTOM uepes
nérkuit 0J10K"

15

duznyeckui
MPAKTUKYM I10 TeMe
"Nzmepenune
KoddduImeHTa TpeHus
M0 BETUYHHE YTIIOBOTO
Ko Puenta
3apucumoctu Frp(N)"
nmu "HccnenoBanue
JBIDKEHUS OpycKa 1Mo
HAaKJIOHHOM IIOCKOCTH
C TIepEMEHHBIM
Kod(uImeHTOM
TpeHMs!" WIn
"N3yueHue NBUKEHUS
rpy3a Ha By C
TpeHuem"

15

duznueckuit
MPAKTUKYM I10 TEME
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"HUccnenoBanue
YCIIOBHI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOILIETO OCh
BpalleHus" WIn
"KoHcTpynpoBaHue
KPOHIITEHOB U pacyeT
CHUJI YIIPYTrOCTH" WU
"U3yueHue
YCTOMYMBOCTH
TBEPJIOTO TENA,
MMEIOILIETO IIONIA/1b
onopsI"

15

dusznyeckuit
MIPaKTUKYM I10 TEME
"N3mepeHue umnyibca
TeJa M0 TOPMO3HOMY
nytu" uinm "U3mepenue
CHUJIBI TATH, CKOPOCTHU
MOJIeNN
AIEKTPOMOOUIIS 1
MOIIIHOCTH CHJIBI TSTH"
wi "CpaBHeHHE
M3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM
CUJIbl" WiIn
"UccnenoBanue
COXpaHEHUs UMITYJIbCa
IpH yIIPyTroM
B3aUMOJICUCTBUN" WU
"U3mepenne
KMHETHUYECKOUN 3HEpruu
TeJa M0 TOPMO3HOMY

nyTH

15

duznyeckui
MIPAKTHUKYM I10 TeMe
"N3yueHune
HU30TEPMUYECKOTO
nporecca
(peKOMEH10BaHO
HCIIOJIb30BaHUE
nudposoit
nabopaTopun)" WiIn
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15

15

"N3yueHue
M30XOPHOTO Mporecca”
unu "N3yuenue
n3obapHoro nporecca"
unu "l[IpoBepka
ypaBHEHUS COCTOSIHUS"
duznyeckuit
MIPaKTUKYM I10 TEME
"U3Mepenue ynenbHou
TEIIOEMKOCTH" MIJIN
"UccnemoBanue
Mpoliiecca OCThIBaHUS
BelecTBa" Uin
"UccnemoBanue
aanabaTHoro
nporecca’ uim
"N3yuenue
B3aMMOCBSI3H SHEPTUHU
MEXXMOJIEKYISIPHOTO
B3aNMOJICUCTBUSA U
TEeMITepaTyphbl KUTICHHS
JKUIKOCTEH"

DdusznyecKui
MPaKTUKYM I10 TEME
"U3yuenue
3aKOHOMEPHOCTEMN
UCTapeHus
JKUAKOCTEH" Hin
"N3MepeHue yaeapHOM
TEIIOTHI IIJIaBICHUS
apaa" unu "M3ydenue
CBOCTB HACHIIICHHEBIX
napoB" uiam
"U3mepenne
a0COFOTHOU
BJIQYKHOCTH BO3/yXa U
OIIEHKA MacChl IapoB B
MMOMEIIeHUH ",
H3smepenue

Ko dunreHTa
MMOBEPXHOCTHOTO
HATSHKCHUS

15

duznueckuit
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15

MPAKTUKYM I10 TeMe
"HabGnronenue
MIpEBpAIICHUS YHEPTUU
3apsHKEHHOTO
KOH/JIEHCATOpa B
SHEPTUIO U3TYyUYCHUS
cBeTOaMO A" UITH
"U3yuenue
MPOTEKAHUS TOKA B
LEIH, COJIepKALLIEH
KOHJIeHcaTop" uiu
"Pacnipenenenue
Pa3HOCTH MOTCHITUAIOB
(HanmpspKEeHMs ) TPy
IIOCJIEIOBATEIIFHOM
COCIMHCHUU
KOHJIEHCAaTOpoB"

duznyeckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
CMEIIaHHOTO
COCIMHCHUS
pe3ucTopoB" uiu
"N3mepenue
YAEIBbHOTO
CONPOTUBIIEHUSA
MIPOBOJIHUKOB" UK
"UccnemoBanue
3aBHCHMOCTH CHJIBI
TOKa OT HAIPSKCHUSI
JUIS JIAMITBI
HakajauBaHus"

16

Duznueckuit
MPaKTUKYM T10 TEME
"HabGmroneuue
3JIEKTpOn3a" WiIn
"N3mepenue 3apsa
OJHOBAJICHTHOTO HOHA"
nin "UccnemoBanne
3aBHCHMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
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"CHsATHE BOJBT-
aMIIepHOM
XapaKTePUCTUKH
nuoxna"

16

PesepBHBIi ypOK.
O0o0061IeHNE U
CHCTEeMaTH3aIus
3HaHUM 110 TEME
"Kunemaruka"

16

PesepBHBIi ypOK.
O0o061IeHNE U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"Inaamuka"

16

16

16

16

PesepBHBII ypOK.
O0o061IeHNE U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"CraTuka TBEpJI0ro
Tena"

PesepBHBIi ypOK.
O6o61eHne u
cucTeMaTH3anus
3HaHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

PesepBHBIil ypOK.
O06o06mIeH e U
CHCTEMAaTHU3allHs
3HAHUH 10 TeMe
"OCHOBBI
MOJIEKYJIIPHOKUHETHYE
CKOM Teopun"

PesepBHBIi1 ypOK.
O06o06mIcHNE U
CHCTEMAaTH3aIIHs
3HAHUM II0 TEME
"TepmoMHAMMUKA.
TenmoBrie MalTUHEL"

16

PesepBHBIil ypOK.
O0001eHue n
CUCTEMATH3ALM
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3HAHUM T10 TEMe
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

16

PesepBHBIi ypOK.
O06006menne u
cucTeMaTu3amus
3HaHW 110 TeMe
"DnekrTpuueckoe nose"

16

17

PesepBHBIi ypOK.
O0o061IeHNE U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"TTocTOSTHHBIN
SJIEKTPUYECKUM TOK"

PesepBHBII ypOK.
O06o061IEHNE U
cucTeMaTu3anus
3HaHu# 1o Teme "Toku
B Pa3JIMUHBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
11 KJIACC

170 8

16

Ne
n/
I

Tema ypoka

KoJsnuyecTBo 4acoB

Bcer Konrtpouabn
0 ble padoThI

Jlara
IIpakTHyeck H3Y4YEH
ue padboTsbl s

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
bIe pecypchl

BzaunmopeiictBue
MMOCTOSIHHBIX
MarHuToB U
MIPOBOJIHUKOB C
TOKOM. MarauTHoe
noxe. I mnoresa
Amrniepa

Bexrop MarHuTHON
nHAYKIUU. [IpuHImn
CyHEPHO3ULINU
MarHuTHBIX TTOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

MarunuTtHoe 1noJje
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MIPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena

Cuna Amnepa, eé
HaIlpaBJICHHUC U
MOJTyJTb

Pemrenue 3anau

[Ipumenenue 3akoHa
Awmrnepa.
DNeKTPOU3MEpUTEIh
HbIE IPUOOPHI

Cuna Jlopenna, eé
HamnpaBlieHUE U
MoayIb. JIBI>KEeHUE
3apsKEHHOU
YaCTHUIIBI B
OJTHOPOTHOM
MarHuTHOM TI0JIe

Pemenue 3agau

10

Pabora cuibl
Jlopenua

Pemenue 3agau

11

MarauTHOe noJjie B
BEIIIECTRBE.
deppOMarHeTukH,
napa- u
JMaMardeTUKu

12

OcHOBHBIE CBOICTBA
(beppoMarHeTUKOB.
IIpumeHeHue
(beppoMarHeTuKoB

13

Pemrenue 3amad mo
Teme "MarauTtHoe
mone"

14

Pemrenue 3amad mo
Teme "MarauTtHoe
mmosne"

15

SBnenne
3JIEKTPOMAarHUTHOU
uHaykuu. [Torok
BEKTOpPa MarHUTHOM
WHIYKLIUN
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16

O1C nnaykuuu

17

18

19

3akoH
3JIEKTPOMATrHUTHOMN
nHaykiuu Gapanes
Buxpesoe
AJIEKTPUYECKOE TTOJIE.
Toxu dyko

OJIC nuHayKIuu B
JIBHDKYILAX CSI
MPOBOJIHUKAX

20
21

Pemenue 3agau

IIpaBuio Jlenna

22

NHAYKTUBHOCTS.
Karymka
WHJYKTUBHOCTHU B
LICITH ITOCTOSIHHOT'O
TOKa

23

SBnenne
camounaykiuu. 3JC
CaMOWHYKIIHH

24

DHeprusi MarHuTHOTO
TIOJISI KaTYIIKHU C
TOKOM.
DNEeKTpOMarHuTHOE
rnoJse

25

26

27

Pemenue 3agau

O06o06menue u
CHCTEMAaTHU3allHs
3HAHUH TI0 TeMe
"JnexTpoauHaMuka"

KonrtponbHas pabora
0 TEMe
"OnexTpoaguHamuka'

28

KonebarenpHas
cucrtema. CBOOOIHBIE
KoJe0aHusl.
I'apmoHnueckue
KoJieOaHus

29

Kunematuueckoe u
JUHAMHUYECKOE
OHUCaHuE
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K0J1e0aTeIbHBIX
JIBUKCHUHU

30

31

OHepreTuueckoe
onucanue. BeiBog
JTUHAMHYCCKOTO
OIIMCAHHUS
FapMOHUYECKUX
KoJIeOaHUH U3 UX
SHEPreTUYECKOro 1
KHHEMaTHYECKOTO
OITMCAHHUS

Awmmunryaa u daza
KoJe0anuii

32

33

34

IIepuon n yacrtora
koseOanuii. [lepuon
MaJbIX CBOOOIHBIX
KonebaHui
MaTeMaTH4YECKOro
MasTHHKA. [Tepron
CBOOOIHBIX
KoJcOaHui
MIPYXUHHOTO
MasiTHHKa

3aryxaromue
KoJIeOaHMsI.
BeIHyX/1€HHBIE
KOJICOaHHS.
Pesonanc

ABTOKOJICOaHUSA

35

Pemrenue 3agau

36

VYpoxk-koHpepeHuus
"MexaHnyeckue
KojeOaHus B
MY3bIKaJIbHBIX
MHCTpyMeHTax"

37

O06o061ieHue U
CHUCTEMAaTH3aIUs
3HAHWH 10 TEME
"MexaHn4ecKne
Konebanus"

38

DNeKTpOMarHuTHHIE
KoJe0aHusl.
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KoneobarenbHbli
KOHTYP

39

40

41

42

43

®opmyna Tomcona.
CBsi3b aMILUIUTYABI
3apsaa
KOHJICHCATOpa C
AMIUTATYION CHJIBI
TOKa B
KoJie0aTeIbHOM
KOHTYype

3aKOH COXpaHEHUS
SHEPrUH B
HJI€AJIbHOM
KoJe0aTeIbHOM
KOHTYpE

3aTyxaromue
3JIEKTPOMArHUTHBIE
KoJe0aHusl.
Brinyxiennsie
3J€KTPOMAarHUTHbHIE
KoJIcOaHHs

IlepeMeHHBIN TOK.
Pesucrop u
KOHJIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKA

Karymka
VMHJYKTUBHOCTHU B
LTI [TIEPEMEHHOT0
TOKa

44

3axon Oma s
ANEKTPUUYECKON LIeTIn
MIEPEMEHHOTO TOKa

45

MomHoCTb
MEPEMEHHOT0 TOKA.
AMIUTATYIHOE 1
JIEACTBYIOLIEE
3HAUEHUE CUJIBI TOKA
Y HaIpsKEHUs

46

Pe3onanc B
AJIEKTPUYECKON LIeTTH

47

Pemenue 3agau

48

NneanpHpIil
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49

Tpa"copmaTop.
[IpousBonctao,
nepegaya u
noTpebiIeHue
AIEKTPUYECKON
SHEPTUU

DKOJIOTHYECKHE
PHUCKU TIpU
MPOU3BOJICTBE
3JIEKTPOIHEPIHUH.
Kynerypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B
IMOBCEIHEBHOM
JKU3HHA

50
51

Pemenue 3agau

Pemenue 3agau

52

O06o061IeHuE U
cucTeMaTu3aIus
3HAHUH T10 TEME
"DJIeKTpOMarHuTHbIE
Konebanus"

53

Mexannueckue
BOJIHBI.
XapakTepuCTUKU
MEXaHUYECKUX BOJH

54

55

56

57

CaoiicTBa
MEXaHUYECKUX BOJH
3BYK.
XapaKkTepuCTUKU
3ByKa

WNnudpasByk u
YIBTPa3BYK.
[lIymoBoe
3arpsi3HEHNE
OKPY>KaIoIlEel Cpe/ibl

Pemrenue 3agau

58

DJIEKTPOMArHUTHbHIE
BOJIHBL. 3myueHue

ANEKTPOMArHUTHBIX
BOJIH

59

OHeprus
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3JE€KTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

60

61

62

63

[MIxana
3JEKTPOMArHUTHBIX
BoJIH. [Ipumenenne
ANEKTPOMArHUTHBIX
BOJIH B TEXHHKE U
OBITY

[TpunHIUTIBL
pPaaroCBI3H U
TEJICBUICHHUS.
Panmonoxamnms.
DJIEKTPOMarHuTHOE
3arpsi3sHEHUE
OKpY>Karollen cpeibl
KontponbHas pabota
o Teme "Konebanus
M BOJIHEI"

Cger. 3akoH
MPSAMOJIMHENHOTO
pacrpocTpaHeHus
cBeTa

64

Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHa
MPSAMOJIMHENHOTO
pacrpocTpaHeHus
cBeTa

65

OTpakeHne cBeTa.
[Timockoe 3epkaiio.
Cdepuueckoe
3epKaJIo

66

[Ipenomienne cpera.
AOGCOIIIOTHBIN U
OTHOCUTEJIbHBIN
MoKa3aTeib
MPEJIOMJIICHUSI.
ITonHoe BHyTpeHHEE
OTpa)kKeHUe.
[IpenenvHblid yroa
ITOJIHOTO
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BHYTPEHHETO
OTpaKEHUs

67

Pemenue 3amay Ha
MIPUMEHEHNE 3aKOHOB
OTPAXKECHUS U
MPEJTOMJIEHUSI CBETA

68

69

70

71

72

73

74

XoJ ny4dei B Ipu3Me.
Jucnepcus cera.
CnoxxHbIiA cOCTaB
oecnoro ceera. L{Ber

JInnzel. PokycHoE
paccTosiHue U
OIITHYECKAs CHJIA
JIMH3BI

ITocTpoenue
M300pakKeHUH B
JUH3aX U UX
CUCTEMax.
VYBenu4ueHue JuH3bI

Pemenue 3amau Ha
MIOCTPOEHUE
n300pakeHui,
MOJTy4aeMBbIX C
IIOMOIILIO JIUH3

I'ma3 xak onTu4deckas
cucrema

Pemenne 3anau.
IIpenensr
MIPUMEHUMOCTH
F€OMETPUYECKON
ONTUKH
CxopocTh cBeTa 1
METO/BI €€
U3MEPEHUS

75

76

77

Jucnepcus ceera

WnTepdepenius
cBeTa

Korepenrtnsie
UCTOYHHUKHU. Y CIIOBUS
HaOIIOIeHUS
MaKCUMYyMOB U
MHUHHMYMOB
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78

Pemenue 3agau

79

80

[Ipumenenue
uHTEephEpeHIH

Judpakuus cBeTa

81

JudpakimonHas
peleéTrka. Y ciaoBue
HaO0II0IeHUS
TJIABHBIX
MaKCUMYMOB

82

83

84

Pemenue 3agau

ITonepeuHocth
CBETOBBIX BOJIH.
[Tonspuszanus ceera

Pemenue 3agau

85

86

87

CBeTOBLIE SIBJICHUS B
IPUPOJIC
O06006111eH1E U
CHCTEMAaTHU3aLH
3HAHUH T10 TeMe
"OnTuka"

KonrtponsHas pabora
1o TeMe «OnTuKa»

88

89

I'pannns
MIPUMEHUMOCTH
KJIACCHYECKOU
MEXAaHHUKHU. 3aKOHBI
NEKTPOAUHAMUKH U
MIPUHLIMII
OTHOCHUTEIIBHOCTH
[TocTynater
CIELMAILHON Teopun
OTHOCHUTEIIBHOCTH

90

[IpocTpaHcTBEHHO-
BPEMEHHOU
WHTEpBaJ.
[IpeobpazoBanus
Jlopenua. Ycmnosue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
Samenienue
BpEMEHH U
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COKpalCHUC NJINMHbL

91

92

93

94

DHeprusi ¥ UMITYJIbC
PEIATUBUCTCKON
YaCTHULIbI

CBs13b Maccsl ©
SHEprueu u
HMITYJIbCOM
PEIATUBUCTCKON
Y4acTULIbL. DHEPIUs
MOKOSsI

PaBHOBecHOEe
TEIIOBOE U3JTyYEHUE

3aKOH CMEIIEHUS
Buna

95

96

97

T'unmoreza M. Ilnauka
0 kBaHTax. POTOHEI

DHeprus U UMITYJIbC
¢dhortoHa

dorodddexr.
Omnpwiter A. T
CroneroBa. 3aKOHBI
doroaddexra

98

YpaBHeHue
OWHINTENHA I
dotorddekra.
"Kpacnas rpanuna"
doroaddexra

99

JlaBneHue cBeTa.
Omnsite! I1. H.
JleGenena

10

10

BonHoBBIE CBOMCTBA
YaCTHIL

Bonnsl ne bpoins.
JInvHa BOJIHBI 1€
Bpoiins u pazmepst
obnactu
JIOKAJTM3alUK
JIBHOKYILEUCS
YaCTHULIbI

10

Kopnyckynspro-
BOJIHOBOM JTyaJIu3M
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Judpaxims

10

5 | DVEKTOHOB Ha
KpHUCTaJIIax
Crenuguka
W3MEpPEHH B

10 mukpommpe.

4 CooTHOULICHHUS
HEOIpeIeTIEHHOCTEN
I'eiizenbepra

10 Pemenue

5 | rpaduyeckux 3amaq

10 Pemenue pacuéTHBIX

6  3amau
KonTponbnas pabota

10 1o TemaM: "OCHOBBI

7 CTO",
"Kopnyckynsipao-
BOJIHOBOM nyanu3m"
OnbITHI 11O
UCCIIETOBAaHHUIO

10 crpoenus aToma.

8  IlnmanerapHas
MOJIEJIb aTOMa
Pezepdopna

10

9 IToctynater bopa
Bunael cnexktpos.

11  Coektp ypoBHeH

0  osHeprum aroma
BOJOpOAA

11 CnioHTanHoE 1

| | BEIHYXICHHOE
M3ITy4YeHUE CBEeTa

;1 Jlazep
Hyxnonnas moaens
anpa ['eitzen6epra-

11 HWBanenko. 3apsg u

3 MaccoBO€ YHCIIO
sapa. M3o0Tomsl.
PagnoakTUBHOCTE

11  3akon
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11

11

11

PaINOaKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOLIETO
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha
YKUBBIE OpPTraHU3MBI.
Jlosumerpus

DHeprus CBs3u
HYKJIOHOB B sIJIpe.
SnepHble CUIIbI.
HedexT maccrl sapa.
S nepHbie peakuum.
S nepHblie peakTophl.
[TpoGiembt
YIPABISIEMOTO
TEPMOSIIEPHOTO
CUHTE3A.
DKOJIOTUYECKHUE
aCIEKThl Pa3BUTHS
SIIEPHOM YHEPrETUKH

Metonasl
perucTpauuu u
HUCCIIeOBaHUS
3JIEMEHTapHBIX
YaCTHII.
OyHIaMEHTAIbHBIE
B3aHUMOJICHCTBUSL.
bapuonsl, Me30HBI 1
JIEIITOHHI.
IIpencrasnenue o
CrangapTtHoii
Mozenu. KBapk-
TITFOOHHAS MOJIENh
aJpOHOB

duznka 3a
npeaenaMu
CrannapTtHoit
monenu. Témuas
MaTepust U TEMHast
sHeprud. EnuHcTBO
buzmveckoi
KapTUHBI MUpa

11

DTarnsl pa3BUTHS
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aCTPOHOMMUHU.
3HaueHue
aCTPOHOMUU

11

12

12

12

12

12

IIpumeHnmocTh
3aKOHOB (DM3HKH ISt
00BSICHEHHS
MIPUPOJIBI
KOCMHMYECKHUX
00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX
HCCIICIOBAHUI

CoBpeMeHHbIE
ONTUYECKUE
TEJIECKOIIbI,
PaMOTENECKOIIBI,
BHeaTMoc(epHast
aCTPOHOMUS

Bux 3Bé3nH0ro0 Heoda.
Co3sBe3aus, spKue
3BE3/IbI, IIJIAHETHI, UX
BHIMMOE JIBIDKESHUE

ConHeyHas cucTeMa.
Conaue. ConHneunas
AKTUBHOCTb.
HcTounuk sHeprun
ConHia u 3BE31
3BE3 B, UX
OCHOBHEIE
XapaKTePUCTHKH.
Juarpamma
"CIIeKTpaIbHBIN
KJIacC — CBETUMOCTE"

3Be3 bl TIIaBHOMH
OCJIEAOBATEIBHOCTH

12

Bnytpennee
CTPOCHUE 3BE3I.
CoBpeMeHHbIE
MMpCaACTaBJICHUSA O
MPOUCXOKIACHUHN U
sBomtonu ConHIa U
3BE37. DTalbl )KU3HU
3BE3]T
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12

12

12

12

Muneunsiii [yt —

Hama ["anakTuka.

THIBI TATAKTHK. 1
UeEpnbie apIpbl B

siIpax rajJakTHK

Bcenennas.

Pacmmpenue

Bcenennoii. 3akoH
Xaboua. Teopus 1
Bosbiioro B3pbiBa.
PenukToBoe

M3JIy4CHUE

MacirabHas

CTPYKTypa 1
Bcenennoii.
MeraranakTuka
Hepeménnnie

POOJIEMBI 1
aCTPOHOMHUU

13

13

duznmueckuit
MPAKTUKYM I10 TEME
"ccnemoBanue
MardUTHOTO MOJIS
MOCTOSTHHBIX
MarHuToB' WJIH
"HccnemoBanue
CBOICTB
dheppoMarueTukoB"
nin "UccienoBanue
JeficTBUS
IIOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM"

OU3NYECKHI
MPaKTUKYM I10 TEME
"N3mepenue cuisl
Amrnepa" nnu
"N3y4yenue
3aBUCUMOCTH CHJIBI
Amnepa OT CHIIbI
TOKa" Win
"Onpenenenue
MarHuTHOM
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WHJIYKIIMA Ha OCHOBE
U3MEpPEHUS CHUIIBI
Awmmnepa"

13

13

duznueckuit
MPAKTUKYM I10 TEME
"UccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHOM
UHAYKIUU'" Win
"Onpenenenue
WHIYKITAH
BHXPEBOTO
MarHuTHOTO moasa"

dusnyeckuit
MIPAKTUKYM I10 TEME
"UccrnenoBanue
SIBJICHUS
CaMOMHAYKIUHU" UITN
"Coopka Mmozenu
3IE€KTPOMArHUTHOIO
reseparopa"

13

13

13

dOusznueckuit
MIPAKTUKYM I10 TEME
"N3mepenue
neproja cBOOOTHBIX
KoJIeOaHWI HUTSHOTO
U IPY>KMHHOTO
MasSTHUKOB"

duznueckuit
MPaKTUKYM I10 TEME
"IIpeobpazoBanue
SHEPTUHU B
MPY>KUHHOM
MasTHHKe"

duznueckuit
MPaKTUKYM I10 TEME
"ccnemoBanue
IIEPEMEHHOTO TOKa
yepes
MOCJIEIOBATEILHO
COECIUHEHHBIC
KOHJEHCATOoD,
KaTyILIKy U

-
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13

13

pesucrop" unmn
"UccneqoBanue
paboThl HCTOYHUKOB
CBeTa B LIETIH
MepEeMEHHOro Toka"

OuU3NYECKUI
MIPAaKTUKYM I10 TEME
"U3yuenue
rapamMeTpoB
3BYKOBOM BOJIHBI"

OuU3nYECKUil
MIPAKTUKYM I10 TEME
"U3mepenue
MoKazaress
MIPEIOMIICHUS
cTexna" wiu
"Ilonyuenue
M300paKeHUS B
CUCTEME U3 IIJIOCKOTO
3epKania U JUH3bI"

13

OuU3NYECKH
MIPAKTUKYM I10 TEME
"HccnenoBanue
3aBUCHMOCTH
(boxycHOTO
paccTosiHus OT
BellecTna (Ha
puMepe KUJIKHX
JuH3)" Win
"U3mepenue
(dhokycHOTO
paccTosHUs
paccenBarOIINX
nuH3"

14

OU3NYECKHI
MIPAKTUKYM I10 TEME
"Habmtonenue
mudpaxuuy,
UHTEpPEepEHITUU U
IoJIIpu3anuy ceera”

14

dusnueckuii
MPAKTUKYM I10 TEME
"Onpenenenue
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14

14

UMITYJIECA ¥ SHEPTUU
PEISATUBUCTCKHUX
gacTuIl (1o
dhoTorpadusim
TPEKOB 3apsKEHHBIX
YaCTHIl B MArHUTHOM
nose)"

dusnyeckui
MPAKTUKYM 10 TEME
"U3mepenue
nocrosuaHo# I1nanka
Ha OCHOBE
HCCIICIOBAHUS
dororddexra” wim
"UccnaeqoBanue
3aBUCHMOCTH CHJIBI
TOKa 4epe3
CBETOJIMOJ OT
HanpspKeHus"

duznueckuit
MPAKTUKYM I10 TEME
"ccnemoBanue
CHEKTpa
pa3peKeHHOTO
aTOMapHOTO
BOJIOpO/IA U
U3MepeHue
MOCTOSTHHOM
Punbepra"

14

duznueckuit
MPAKTUKYM I10 TEME
"UccnenoBanue
PaINOaKTUBHOTO
¢doHa c
HCIOIb30BaHUEM
no3umerpa uiam
"N3y4yenue
MOTJIONIEHUS OeTa-
YACTHUIl ATIOMUHHAEM"

14

duznueckuit
MPAKTUKYM I10 TEME
"HaOmrogeHus
3BE31HOro Heba
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HEBOOPYKEHHBIM
I71a30M C
HCIIOIb30BaHUEM
KOMIThIOTEPHBIX
MPUITOKEHUN JJ15
onpeeaeHus
IIOJIOKCHUS
HEeOECHBIX 00BEKTOB
Ha KOHKPETHYIO
JIaTy: OCHOBHBIE
cO3Be3 U
CeBepHoro
MOJTyILIAPHS] U IPKUE
3BE36I" WIN
"HaOmronenus B
teneckol JIyHsl,
IUIAHET,
TYMaHHOCTEHN U
3BE3IHBIX
CKOILIEHHI"

14

O06o006menue u
CHUCTeMaTH3aIus
3Hauuii. Pois
¢bu3uku u
aCTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTHYCSCKOM,
COLIMAILHON U
3TUYECKOM cdepax
JeSATeIIbHOCTH
YyejgoBeKa

14

Oo6o06menue u
CUCTEeMaTU3alLUs
3HaHuu. Posb u
MeCTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
Mupa

14

O600mmenue u
CHUCTeMaTH3aIus
3HaHui. Ponb
¢buznveckoil Teopun

74




B (DOpMUPOBAHUU
MpEJICTaBICHUN O
¢bu3nuecKoil kKapTuHe
MHpPa, MECTO
(buzndeckoi
KapTUHBI MUpPA B
obmiem psay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MIpe/ICTaBICHUI O
pUpoIe

14

O06o0061IeHuE U
CHCTEMAaTH3aIUs
3HAHWH 10 TEME
"KunemaTtuka"

15

O06o061IeHuE U
CHCTEMAaTH3aLUs
3HAHUH II0 TEME
"KunemaTtuka"

15

O0600mmenue u
CHCTEMAaTU3aIHs
3HAHUH T10 TEME
"Tunamuka"

15

O06o06meHue u
CHCTEMAaTHU3aIHs
3HAHUH T10 TEME
"Craruka TBEpAOIro
Tena"

15

O06o061eHue U
cHUCTEMaTH3aIs
3HAHWH 10 TEME
"3aKOHBI COXPAHEHUS
B MexaHnke"

15

O06o061ieHue U
CHCTEMAaTU3aIHs
3HAHWH I10 TeEME
"OCHOBBI
MOJICKYJISIPHO-
KHMHETHYECKOM
teopun"

15

O06001IeHNEe 1
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CHCTEMAaTH3aIus
3HAHWH I10 TEME
"TepmouHaMUKa.
TennoBrie MalTUHEL"

15

15

15

15

16

O06o061ieHue U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"ArperaTHblie

COCTOsIHHA BCIIICCTBA.

®da3oBble epexo bl

O06o061IeHuE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"DIIeKTpUUECKOoe
nose"

O06o061IeHuE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"ITocTOSAHHBIN
ANEKTPUUYECKUNA TOK"

O06001menue u
CHCTEeMAaTHU3alHs
3HAHUH T10 TeMe
"TOKM B pa3InYHBIX
cpenax"
O06001menue u
CHCTEeMAaTHU3alHs
3HAHUH T10 TeMe
"MaruuTHOoe 1oje"

16

16

PesepBHBIil ypoK.
O06o061ieHue U
CHCTEeMAaTHU3allHs
3HAHUH 110 TEME
"DneKTpOMarHuTHasI
UHIyKUIUs"
PesepBHbIii ypOK.
O06o061eHue U
CHCTEMAaTHU3alHs
3HAHUH 10 TEME
"MexaHn4decKue
KoyreOaHus"

16

Pe3epBHbIit ypoK.
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16

16

16

16

16

16

O06006111EHE U
CUCTEMATH3ALNA
3HAaHUHU 110 TEME

"DNeKTpOMarHuTHbIE

KoJieOanusa"

PesepBHbIii ypOK.
O06001menue u
CHCTeMaTH3amus
3HAHWH 10 TEME
"MexaHHYeCKHE U
3JIEKTPOMArHUTHbHIC
BOJHBI"

PesepBHbIil ypok.
O06006111eHE U
CHCTEMAaTHU3aLH
3HAHW 110 TEME
"OnTuka"

PesepBHbIil ypok.
O06006111eHE U
CHCTEeMAaTHU3alHs
3HAHWH 110 TEME
"OcuoBrl CTO"

PesepBHbIii yPOK.
O06o06meHue u
CHCTEeMAaTHU3alHs
3HAHWH 110 TEME
"KopnyckynsipHo-
BOJTHOBOM Jyanu3m"
PesepBHbIii yPOK.
O06o061eHue U
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"®u3nka atoma"

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEeMaTH3aIs
3HAHWH 10 TEME
"du3nKa aTOMHOTO
sapa u
3JIEMEHTaPHBIX
vactul"

17

Pe3epBHbIit ypok.
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0 | OO6oOGmicHue U
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"DJIEMEHTHI
actpodu3uku"

OBIIEE KOJIMYECTBO
YACOB I1O0 170
I[TPOT'PAMME

16
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