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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Takxke ¢ yuérom denepalibHON padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEILHOCTh M3YyYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mporecca, BO3pPacTHBIX OcoOeHHocTell oOywarommxcs. [Iporpamma 1o ¢usmke npaér
MPEJICTAaBICHUE O LIESIX, COJACp)KAHUU, OOIIel cTpaTerud oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QHU3MKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauu
npodeccCuoHaNbHOM OpPHEHTAllMK, HANpPaBICHO Ha CO3JAHHME YCIOBUN ISl MPOSBICHHUS CBOMX
WHTEIJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUpyeMble Pe3ylbTaThl OCBOCHHS Kypca
¢bu3MKK Ha YpPOBHE CpeIHero oO0mero oOpa3oBaHUs: JHYHOCTHBIC, METANpeIMETHbIC,
npeaMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0TnuecKoi OCHOBOM TSl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yibTaTaM OOydaroluXcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YriayOJI€HHOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1mo rogaM o0ydeHusl.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKEe HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Yy4WUTelNeH U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEajM3alyd PAa3IMUHBIX METOJMYECKHMX TOIXOIO0B K
IpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

dusnka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPUPOJIBI, BEICTYIIAsi B KAUe€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJIEHUHN, H3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IOJyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMuUpoBaHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMM Y4EOHBIX HCCIIeJOBAaHHH.



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
COJEPKHUT MaTepuall U3 BCEX pa3fesioB (U3MKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3HKH.

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

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢Gusukn — yriiyOia€HHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA KaK IMOCTOSIHHO JEHCTBYIOMIETO (akTopa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa Crioco0a pearm3anui (pU3HUEcKoro MpakTHKyma. B mepBom ciydae mpakTUKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce U3yueHus paszena (temsl). [Ipu sTom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢usnke cucrema yueHHYECKOT0 SKCIEPUMEHTa, TaOOpaTOPHBIX padoT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpOIlecca MCXOIS M3
O0COOEHHOCTEHl MOYPOYHOrO TIUIAHUPOBAHUSA M OCHalleHus KabuHeTa ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAacU€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
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 MHTErpupysl NPUMEHEHUE 3HaHUM U3 pa3HbIX paszzaenos. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBaHmsimu DPI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTrO KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITh HEOOXO0AMMOE J1IA00PATOPHOE 00OPYOBAHNE [l BHIIIOJIHEHUS YKAa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M 0OECIEeUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpamMMme 110
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISl YYCHHUYECKUX IMPAKTHUECKUX paboT ¢dopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BHJIE HU(POBBIX JIAOOPATOPHIA.

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

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

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

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUU OOBSACHATH SBJICHHUS C HCIOJIb30BaHHWEM (U3MYECKUX 3HAHUM U
HAy4YHBIX JI0Ka3aTEIIbCTB;

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

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

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

npuoOpeTeHne cucTeMbl 3HaHHH 00 0oOmMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PELIEHUH B TOBCEIHEBHOM JKU3HY;

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

NOHUMaHHe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTalnud HHPOpPMAlUU, OMNpEAETIeHUs JIOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

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



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 ¢usuku (yriyOnéHHbIN ypOBEHb) HAa YPOBHE CpeAHEro o0I1ero 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 JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znean 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMEHTaNbHAas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CrniocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKnux BeIUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeanbHasl )KUKOCTh, HJICATbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, I'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopus.

Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHnne cuiibl TOKa M HamnpsyKEeHUS B LENU IOCTOSHHOIO TOKa MpPH MOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil Jaboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJIMYMH IIPH TOMOILIY KOMITBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHUE. OTHOCUTENBHOCTh MEXAHHYECKOro MABMKEHHdA. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuambHOM TOUYKM, €ro MPOEKIHMH Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, MX MPOEKIMH Ha OCH CUCTEeMbl KoOpAuHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(uKH.

CBobOomHoe majzeHue. YcKopeHue cBOOOIHOTO TajeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepruaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora obOpamienus. LleHTpocTpemutensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHl: CHUAOMETpP, ABHKECHHE
CHapsI0B, LIEMIHBIE, IeCTepEHYAThIC U peMEHHBIE NTepeJaun, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanus npeaeabHoro nepexoaa U N3BMEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHH C UCTIOIB30BAHHEM MEXaHH3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHMe NyTeW, TPACKTOPHM, CKOPOCTEN MBUXKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne ycKOpeHUsT TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHXKCHUU 10
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHne OBMXKEHUS Teja, OpPOMIEHHOTO TOPU30HTAIBHO. [IpoBepka runmoTe3sl 0 mpsiMon
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. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA U1 MaTepUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

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

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koaddurment tpenuns. Cuiia COnpoTUBICHUS TMPU ABMKCHUU TeNa B KUAKOCTU WM Tasze, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

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

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPHIOKEHHBIX K TEIY CUJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHNUS NTOKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

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

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

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

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

N3mepenne kodddummenTa TpeHus Mo BEITUYHHE YTI0BOro KO3 (duUIlMeHTa 3aBUCUMOCTH
FTP(N)'

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

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesibHOE JABMKEHUE TBEPIOTO Tena.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

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

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycl0BUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHMS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

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

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOYKH, CUCTEMBI MaTepUalbHBIX TOdeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

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

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mnepemerieHud. ['paduueckoe npencraBieHue
paboTHI CHITBIL.

MOIIHOCTD CHUJIBL.

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

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



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

CBsi3b paOOTHI HEMOTEHIMAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHHYECKOH PHEPIUU CHCTEMBI
TeN. 3aKOHCOXPaHEHUSAMEXAHUYECKOMIHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHHUYeCKHe yCTpOHMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: JBUIKCHHE PAaKET, BOIOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anmMuble npeBpamieHuss KMHETUYECKOM M NOTEHIMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMATbHOM SHEPIUU NPYKUHBI ¢ paOOTOM CUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BEllECTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepbl Mmojekyn (atomoB). KommuectBo
BeniecTBa. [locrosiHHas ABoraapo.

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

Mopnenp uacanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30x0pa, n3obapa.

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

CBs3p  aOCONIIOTHOW — TeMIepaTypbl TEPMOJUHAMUYECKOH CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEINIOBOTO PABHOBECHS IIPU TEIIIOOOMEHE MEXIY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUCHUS BEJIWYMWH, ONHCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—Knaneiipona u BbIpaXeHUE JIsi BHYTPEHHEW SHEPruM. Y CIOBUS MPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne paboThl o rpaduky mpoiiecca Ha
pV-auarpamme.

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

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KonnyectBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

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

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

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

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TMOJNydEeHHUE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TETUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

BosaymHoe 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 KoHAeHcanus. Vicnmapenume wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUs.

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

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

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

Hedopmaruu tBEpHoro Tena. Pactskenue u cxarue. Cnsur. Moayne FOwnra. Ilpenen
yrIpyrux aedopmaruii.

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

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

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

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHE TMPOIECCHhl: JKUJIKHE KPHUCTAILIBI,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



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 M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Nzmepenue moayns FOnra.

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

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHUKM, IMANEKTPUKM U IOJIYIPOBOJHUKH. JJIEMEHTApHBIA DJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

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

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

Hanpsok€HHocTs  anekTpuueckoro mois. IlpoOuenid 3apsa. JluHum HanpskEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
AIIEKTPOCTaTUYECKOro mouid. CBsA3b HANpsDKEHHOCTH IMOJII M PAa3HOCTH IMOTEHIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspbkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM ITOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMdIIEeKTPUKN B 2JIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuuecKas NIpOHUIIaEMOCTh BELIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

JIBm>keHue 3apsHKEHHON YaCTHITBI B OJHOPOIHOM AJIEKTPUUCCKOM TTOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX 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 pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

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

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUAIOB (HANpSOKEHHS) TMPH  MOCIEAO0BATEIHbHOM
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 TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEIECTBA.

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

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

MOoIIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOI1) AJIeKTpHUYECKOM TIenH. MOIIHOCTh UCTOUHUKA TOKa. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa M HAPSHKSHHS.

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

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKA OT CONPOTHUBIEHHMS IPU  TMOCTOSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CUJIBI 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 npejena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEeMIIEPaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUUECKUH TOK B AJIEKTPOJIIUTAX. DJIEKTPOIUTHYECKAs AUCCOIMALMS. DIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

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

TexHU4yecKkne yYCTPONCTBA M MPAKTUYECKOE 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.

[IpoBOIUMOCTB 3IEKTPOIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO 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.



[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  OKPYXKAWIIEeW  Cpelbl,  yTHIA3auus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U 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 BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKU B TE€XHHUKE (TUPOCKOII, BOJTOMET
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, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
Bekrop marautHOM MHAYKUMU. [IpUHIMI Cyneprno3uuy MarHUTHBIX 1OJIe. JIMHUY MarHUTHOU
UHAYKIINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM mojie. PaGorta cumsr JlopeHnia.

MaruuTtHoe nosze B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.



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

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

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

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

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

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomovi, PAKMUKYM.

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.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckuekonebanus.

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
KHHEMATUYECKOTO OMUCaHUSI.

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 KOJIeOaHMId TPYKUHHOTO 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, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

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

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

HccnenoBanne konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IENIbl0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie 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.

UccnenoBanmne yObIBaHUS aMIUTATY/IBI 3aTYXAOIIUX KOJIEOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHACHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh MNEPEMEHHOTO0 TOKA. AMIUIUTYIHOE U JIEUCTBYOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKCHUS TIPU Pa3IMdHON 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 Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOIeHUE SIEKTPUIECKOM
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuuecKkue 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 pEe3UCTOp.

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
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

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

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIIHsL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

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

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

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

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

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHU B ILIOCKOM
3epkaie. Cheprudeckne 3epkaia.

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

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

[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 MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

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

[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cera. [udpakiuuonnas pemérka. YciaoBue HaAOMIOICHHUS TIJIABHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, MNEepPUCKOII,
doToanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN ammapar, MPOCBETIEHUE ONTHKHU, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX ITYYKOB YepE3 IIIOCKONAPAIUIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue 1udpakiiMOHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BEIIECTBA (HA MPHUMEPE KHUIKHX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

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

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mMepeHue JUIMHBI CBETOBOM BOJIHBI.

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

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

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

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

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MaCCHI C SHEPTHEN U UMITYJIECOM PEISITUBUCTCKONW YaCTHUIIBI. DHEPTHS MTOKOS.

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

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

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

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdexr. Onbitol A. I'. CroneroBa. 3akoHbl poTtodddexTa. YpaBHeHHEe DWHIITEHHA
st potordexra. «KpacHas rpanuiay dpotodrddekra.

JlaBneHue cBera (B 4YaCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvaa BosiHbl 1e bpoinga u pa3mepsl
00JlacTH  JIOKaNW3alMK  JABWXKYIIEHCs  4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTUYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA YE€PE3 CBETOAUO/ OT HAPSHKEHHUS.

Tema 2. @usuka amoma.

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

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

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUu aToMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

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

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue crekTpa pa3pekKeHHOTO aTOMAapHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

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

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

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT macchr sipa.

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

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



dyHIaMeHTaIbHbIE B3auMOJelcTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

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

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOWCTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuiibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHHEM J03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

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

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

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun CoaHua u 3BE37.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOU TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3[] TIJIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOOLMK COJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3I.

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

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O06ma. PaszOeranue ranmaktuk. Teopust
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUA Ui  OMpeeNieHUs TIOJMOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

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

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEOBAaHUN 3aBHCUMOCTEH  (U3NYECKHUX
BEJIMYMH, TPOBEpKa MPEJIOKEHHBIX THIOTe3 (BbIOOpU3 pabOT, OMHCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MPOrHOCTHYECKON (DyHKIMIA (pru3ndecKoil Teopuu, poib (HU3NIECKON Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA,CEAZAHHBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snektpuueckue SBICHHS B JKUBOM Npupojie, KojeOaTelbHbIE ABMKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE TOCTOSHHBIX MarHUTOB, DJIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IMATHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAS OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Pe3yJIbTATBI OCBOCHHS yueOHOro mpenmMera «Du3nKa» JTOJDKHBI OTPAXkKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacuiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

rPakIaHCKOTOBOCIIMTAHUS:

e CchOPMHPOBAHHOCTh TPAXKIAHCKOW TO3WMLIMU OOYy4YalOIIErocs KaK aKTHUBHOTO U

OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;
® [PUHATUE TPAAUIMOHHBIX OOIIEYETIOBCUSCKUX T'YMAHUCTUICCKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEpECAX IPakIaHCKOTo OOIIECTBA,

y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMCHHE B3aMMOJICHCTBOBATH C CONHMAIBHBIMA WHCTHTYTAMH B COOTBETCTBHH C HX

GYHKIUSMU U Ha3HAUCHUEM;
® TOTOBHOCTHh K TYMAHUTApPHOW U BOJIOHTEPCKOM EATEIHHOCTH.
NATPUOTHYECKOTOBOCITUTAHUS:
¢ chopMHPOBAHHOCTH POCCUUCKON IpaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;
® I[ICHHOCTHOE OTHOIIEHHE K T'OCYJIAPCTBEHHBIM CHUMBOJIAM, JIOCTHIKEHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOTOBOCTIMTAHUSA:
e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;
® CIOCOOHOCTH OILIGHWBAaTh CHUTYallUI0 W TNPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYICh HAa MOpaJbHO-HPAaBCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;
® OCO3HAHHE JUYHOTO BKIIAJa B MOCTPOCHHUE YCTOWYMBOTO Oy IYILETO.
ICTETHYECKOTOBOCTIMTAHUS:
® OCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OSCTETUKY HAyYHOTO TBOPYECTRBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOTOBOCIIUTAHMS
® WHTEpPEC K pas3audyHbiM cdepam TpodecCHOHATBHON IesATEeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIIaTh OCO3HAHHBINA BHIOOP OymyIie
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

® TOTOBHOCTHh M CHOCOOHOCTh K OOPa30BaHMUIO M CaMOOOpa3oBaHUIO B 001MacTH (U3UKH

Ha MPOTSHKEHUHU BCEH JKU3HH.
IKOJOTHYECKOTOBOCTIMTAHMSA

® chopMHPOBAHHOCTH IKOJOTHMYECKON KYIbTYphl, OCO3HAHHE TIO0AIILHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE U OCYILECTBICHUE IEUCTBUM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHUS

1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA

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

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBblenornvyeckuenaeiicTpusi:

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

ONPENEIATh LEIHU ACSITEIBHOCTH, 331aBaTh IIAPAMETPBI U KPUTEPHUH UX JOCTUKEHNUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSIX pEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Bba3zoBbienccienoBarebCKHEeIeHCTBYA

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (HU3HUECKOi
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENIbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHIeHUS 3amad  (PU3NISCKOro COICpKAHHS, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYESHUIO HOBOTO 3HAHMSI, €T0 WHTECPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUAX, B TOM YHUCIE MIPU
CO3aHUU YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pe3yabTaThbl, KPUTHUECKU
OIICHHBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIEC 33]a4i B 00pa30BATEIBHOMN JIEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIA OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI U 3a7la4u, JOIMYyCKarIKnEC AJIbTCPHATUBHLIC PCIICHUS.

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBAThI0CTOBEPHOCTEUH(OPMAIINH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)IeyHI/IBepCaHLHbIeyqeﬁﬂbleHeﬁCTBHﬂ:

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

MOHUMATh U UCII0JIb30BaTh MIPEUMYILECTBA KOMaHIHOW ¥ UHIAUBHUIyalbHON paboThI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JNeHCTBUS MO €€ JOCTHKEHMIO: COCTaBJIATh IUIAH JACWCTBUN, paclpeneisTb PoiH ¢
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

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

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTHMHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHUS TTPAKTHYECKOW pabOTHl C yUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHUI;

JIaBaTbOLIEHKYHOBBIMCHUTYALIUSM;

pacMpATh paMKH Y4€OHOIO IIPEeAMETa Ha OCHOBE JIMUHBIX NPEANOUYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelLIeHHE;

OLIEHUBATHIIPHOOPETEHHBIHOIIBIT,



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJIbHBIHUHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI peUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
IPUHUMATD ce0sl, TIOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_[HOHaJIbHBII>'I
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLIMAJILHOW M 3THYECKOM cdepax AesITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOI Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKUMH (usnueckon
TEOPUHM — MEXAHHMKH, MOJEKYJIIPHOU (PU3MKM U TEpMOJMHAMMKH, POib (hu3nyecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NIECKON KapTUHE MHPA;

pasinyaTthk yCJIOBHUA HPUMEHHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECCOB
(s1BJICHUM): MHEpIIMAIbHAS CUCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEII0, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE NajaeHue, abCONIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYyroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU



rasa, XHUIAKOCTH W TBEPAOTO (KPUCTALTMYECKOTO) TeNa, WIACANbHBIM Tra3, TOUYCUHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE I10JIE;

paznuyaTh yclIoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TMPOLECChl W SBJICHHS, HWCIONIb3Ys
OCHOBHBIC TIOJIO)KCHHMsSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOIO
JBIDKEHUSI, (GOPMYJIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JBWKEHUS, IPeoOpa3oBaHUS
lanunes mwiIg  CKOPOCTM M NEpPEMENIEHHUs, 3aKOHbl HbplOTOHA, NpUHLMI
OTHOCUTENBbHOCTH ['anumies, 3aKOH BCEMUPHOIO TATOTEHHS, 3aKOHbI COXPaHECHUS
UMITYJIbCA ¥ MEXaHWYECKOHW DHEPIrHH, CBs3b pPabOThI CHJIBI C H3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIOBHS
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuii ["anuses, BTOpOro u TpEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPrUu, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJIEKYJSIpHON (U3UKHM U TEPMOAMHAMHKHU (CBSI3b
JIaBJICHUS UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKECHUS
M KOHIEHTpPAalUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEIHEUN
KMHETUYECKON »SHEpruei TEeIoBOro JBMIKEHHMS €ro 4YacTull, CBS3b JaBJICHUS
UJCAbHOIO Ta3a C KOHILIEHTpAlMeW MOJIEKYJ W €ro TEMIEpAaTypod, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHEHMS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM HCIOJIB30BaTh MaTEMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHMS NPUMEHUMMOCTH ypaBHEHUs MeHneneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHAIBHOCTH  DJIEKTPOCTATUYECKOTO  TOJIS,  MPHUHIUIT
CYNEPHO3UIMU AJEKTPUUYECKUX MOJEH, TPU ATOM YKa3biBas YCIOBUS NPUMEHHUMOCTH
3akoHa KymoHa, a Take NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
ydacTKa LENU U I 3aMKHYTOM JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHCHIBATh (DU3MUECKHUE MPOIIECCHI U SBJICHHS, HCIONb3YsS BEIUYUHBL: TEpEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CHJIa YIPYrOCTH, CHJIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTtypa Tena, padoTa B TEPMOJAWHAMHKE, BHYTPEHHSSI DHEPTUsS HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HEANTbHOTO ra3a, OTHOCUTENIbHAsI BIIAXKHOCTh BO3.yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTATENsl; JJIEKTPUUECKOE TI0JIe, HANpsKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEYHOIO 3aps/ia WIM 3apsSyKEHHOTO
miapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMAT JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIAs CHJa, CUJIAa TOKA, HaIlpsHKEHUE, MOILIHOCTH TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUUYECKOTO MOJIS KOHIEHCATOPa;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKUX SBIECHUI: MeXaHHYecKoe
JBIKEHHE, TEIUIOBOE JBM)KEHHE YaCTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTaNIM3alMsi, HANpPABICHHOCTh  TEIUIONEpeNaud, dJIeKTpU3alus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBOIHUKA,

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX BEIUYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEpEHUH, JenaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUYECKUX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJILHBIA METOJ] M3MEpPEHMs], OLICHUBaTh aOCOJIOTHbIE M OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE MPEAJOKEHHOH TUIOTEe3bl: IJAaHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJ O CTATyCe MPEJI0KEHHON TMIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITEIbHOCTH C HUCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3a/layd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (u3nueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (HH3HUECKOM
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpEUIEHMs 3ajad, IPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (M3MKH, a TakKe HHTEerpallMd 3HAaHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKIEHHM C OMopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSCHEHNS OCHOBHBIX MPUHIUIIOB pabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBAaTh M  OLIEHUBATh TIOCJIEICTBUS OBITOBOM M  IPOU3BOICTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU [MpolleccaMu, C TO3ULUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH [Tl JAbHEUILETro pa3BUTHSI YEI0OBEUECKOro O0IIECTBa;

IPUMEHSATH pa3IMYHbIE CIIOCOOBI PabOTHI ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadoOTKU H  TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalui WH(POPMALUU, MOJYYCHHOH W3 pPazIHYHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIMXCS 3HAHWM, TaK M HAa OCHOBE aHAIHM3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIle C WCIOJIHEHHUEM PA3IMYHBIX COLHUAIBHBIX POJIEH, IIAaHUPOBATH
paboTy TpYIIbL, palMOHAIBLHO PpAaCHpPEACTsITh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW  JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PU3UKO-TEXHUIESCKOTO TTPODUIIS.

K xonny oOyuenust BI1 knacce npeIMeTHbIE Pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOHM, TEXHOJOIMYECKOW, COLHUAIBbHOW U
ITHUYECKON cdepax IesTeNbHOCTH YeJIOBeKa, pojb U MECTO (PM3UKU B COBPEMEHHOMH
HAy4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIbHOCTH YEJI0BEKa U
JAIbHEWIIEM  HAyYHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYE€HUE  ONHUCATEJIbHOM,
CHUCTEMaTH3UPYIOLIEH, OOBICHUTENIBHOM M MPOrHOCTUYECKOM (PYHKIMH (u3nueckoi
TEOPUU — DIIEKTPOJWHAMUKH, CIELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNpPEACTaBICHUN 0 (U3NUECKOI
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, HICAIbHBIH Py KUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACATBHBIN KOJeOaTeIbHbIN KOHTYpP, TOHKAs JINH3a,
MOJIeJIel aToMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHUS, UCIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUMH, mpaBuio Jlenma, cBazp OIJIC
CaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM L€ CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKA, MOCTYJIaThl CIELUAIbHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTU3UPOBATh M OOBSICHATH KBAHTOBBIC MPOLIECCHl U SBJICHUS, UCTIOIb3YS IOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHITelHa s poTorddekTa, mepBblii U BTOPOH
MOCTyJaThl bopa, mpuHIMIT COOTHOIICHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OMHCHIBATh (PU3UUECKHE MPOIECCHl U SBJICHHUS, UCIIOJIb3Yys BEIMYUHBL: HAMPSHKEHHOCTh
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO MOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (U3UYECKUX SIBICHUN: 3JIEKTPOMAarHUTHAS
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpakeHue, (oToanekTpudeckuii apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa,;

ONpeNEeNATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IOHATUS, TEOPUU U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUI, TTPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBAThH Pe3yIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpaduUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh BBIBOJABI IO pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIMYMH, MPU ITOM BHIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILEHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTANBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJTYYCHHBIEC PE3YIIbTAThI U JIENATh BBIBOJI O CTATYyCE MPEJIOKCHHOU TUTIOTE3HI;
OMUCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C WCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JTAOOPATOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOJH30BAHUM MATEMATHYECKHUX METOJIOB
pemieHuss 3ajad, IPOBOAWTH pPAcUy€Tbl Ha OCHOBAaHMM HUMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YAbTAaTbl M KOPPEKTUPOBATh METOJbl pEUICHUs C Y4YETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromye NpUMEHEHUS 3HAaHUI U3 Pa3HBIX pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYKICHHM C OMOpOd Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 paluroHaIbHOM
IIPUPOJIONOIb30BAHUH, a TAaKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIy4aeMyr0 UH(DOpPMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHajau3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOPETEHNS] HOBBIX 3HAHWW B IIPOLECCE BBHINOJHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJlcKBaTHO OLICHWBATH BKJIAJ Ka)KIOrO U3 YYaCTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH 110
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosanyecrBoyacos
Bcer Konrtpoabnbiepador  IIpakTuuyeckuepadort
0 bl bl

Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPOIbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTukaTBépiororesna 5 1
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1
Hroronopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKMHETHUECKOUTEOp 15 1
U
3.2 Tepmonnnamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUYECKOEOIIe 24 1




4.2 [1oCTOSHHBINAIEKTPUUECKUUTOK 24
4.3 Toku B pa3nmuUHBIXCpEaax 6
Hroromnopazaeny 54
Pazgen 5. OU3NYECKHUI TPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunvecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoenone 14
1.2 DIIEeKTPOMarHUTHASMHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
2.1 MexaanueckuekoaeOanus 10
2.2 DneKTpOMarHUTHbIEKOIe0aHUS 15
93 Mexanuveckue u 10 1
JIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroromnopasznery 60
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcuoBel CTO 5 1
Hroromopazaeny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 Kopnycxynﬂpﬂo- 15
BOJIHOBOM Tyalln3mM
4.2 dusnkaaToma 5
4.3 ®dusnka aTOMHOTO si/Ipa U 5




9JICMCHTAPHBIX YaCTHUIL]

Uroronopazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

:‘)J'IeMeHTBIaCTPOHOMI/II/I n

5.1 12
acTpou3uku
Uroronopazneny 12
Paznea 6. PU3UYECKH IPAKTUKYM
6.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
Pa3znea 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanusa U 00001IeHne
MPEIMETHOTO CO/ICPKAHUS U
7.1 OITBITA JIESITENHLHOCTH, 15
NPUOOPETEHHOTO NPU U3YUECHUH
Kypca ¢pusuku 10 — 11 xnaccos
Hroronopaszaeny 15
PezepBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo4acos
Bc Jarau3s yIeKTPOHHBbIeHU(POBHICOOpa
n Temaypoka KonTpoabu IIpakTnyeck
er y4YeHUsl = 30BaTeJbHbIepecypchl
/ blepadoThI nepadoThI
0
n
®uzuka — pyHIaMeHTalbHas HayKa O PUPOJIE 1 01.09.20
23
Hay4HbIil METO/] TO3HAHKS U METO/IbI 1 04.09.20
ucclieoBaHus (PU3MYECKHUX SBICHUIN 5 3' '
DKCTIIEpUMEHT M TEOpHs B TIPOIIECCE MIO3HAHUS
npuposl. Habmroienre u 9KCrepuMeHT B 1 05.09.20
duzuke 23
Cnoco6pin3MepeHusI (GPU3NIECKUXBETUINH 1 06.09.20
23
AOCOI0THAs M OTHOCUTENIbHAS! TOIPEIIHOCTH 1 07.09.20
U3MepeHUH (PU3MUECKIX BEITNIHH 5 3' '
MonenupoBanue B ¢pusuke. Ponb u mecto
W3HUKH B JOPMUPOBAHUU COBPEMEHHOMN
(usiki & opMp P . 1 08.09.20
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON 93
NeATeILHOCTH JIF0IEH
Mexannueckoe nBmwkeHue. CrucreMa oTcyeTa. 1
OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 11.09.20




[Ipsimast u oOpaTHasA3aJauMEXaHUKN

23

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro

8 IPOEKLIMU HA OcU KoopAHuHAT. Tpaekropus. 12.09.20
[Tepememenue. CKOpOCTb. 23
NXnpoeKunnHa0CUKOOpIUHAT
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

9 ['padpuaeckoe onrcanue paBHOMEPHOTO 13.09.20
IPSIMOJIMHENHOTO JBUKEHHUS 23

10 CroxxeHue nepeMerieHuii 1 CKoOpocTeil. 14.09.20
Pemenue 3amau

23
HepaBnomepnoe nBuxenne. MrHoBeHHas

11 = ckopoctb. Yckopenue. [Ipsmonuneiinoe 15.09.20
JBUKEHHE C TTOCTOSIHHBIM YCKOPEHUEM 23

12 I'paduueckoe onmcanme MpsIMOIMHEHHOTO 18.09.20
JIBY)KEHUS C TTOCTOSITHHBIM YCKOPEHUEM 93
CBobosHoe najzeHue. Y ckopeHue cB0OOOIHOTO

13 = nmanmenus. 3aBHCHMOCTH KOOPIUHAT, CKOPOCTH, 19.09.20
YCKOpPEHUS OT BPEMEHU U UX rpapUuKu 23

14 JIBmxeHue Tena, OpOIIEHHOTO MOJT YITIOM K 90.09.20
TOPU30HTY 93
Kpusonuneiinoe asmxenue. J[Buxenue no

15~ OKPYKHOCTH. VYrioBas M TMHEWHas! CKOPOCTb. 91.09.20
[lepuon u yacrota. LleHTpocTpeMuTenbHOE U 23
MOJTHOEYCKOpEHHE

16 = KonrtpomnpHas padora o teme "Knnemarnka"




22.09.20
23

IIepsblit 3axkoH HeroToHa. MHEepruanbHble

17 cucremsl orcuéra. [IpHHINIT OTHOCUTENTEHOCTH 25.09.20
lanunes. HennepuuanbHble cUCTEMBI OTCUETA 23
Cuna. PaBHOACHCTB as cuna. Bropoit

18 ACHETEYION P 26.09.20
3akoH HrroToHa. Macca 23

19  BsaumopgeiicTBue Ten. Tpetuit 3akon HproToHa 27.09.20

23
ITpunnun cynepno3uiiuu cui. Peiienue 3aa4

pp P CYHEPHOSHI A 28.09.20
Ha MpUMeHeHue 3akoHoB HproToHa 23
3aKOH BCEMUPHOIO TATOTEHUS.

21  DKBUBAJIEHTHOCTH I'PAaBUTALIMOHHON U 29.09.20
WHEPTHON MacChl 23
Cuna TSKeCTH U YCKOPEHHE CBOOOTHOTO

22 YEROP 8 02.10.20
aICHUs

A 23
JIBukeHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX

23  cnyrtHuKOB. [lepBas kocMHyecKast CKOPOCTb. 03.10.20
3axons!l Kemuepa 23

24  Cuna ynpyroctu. 3akoH ['yka. Bec Tena 04.10.20

23

o5 Cuna tpenus. [Ipupoja v BHJIBI CHJT TPEHUS.

JIBI>KEHME B KHUIKOCTH U Ta3e ¢ YUETOM CHIIBI 05.10.20




COIIPOTUBJICHHUA CPCAbL

23

Hasnenue. I'mapocratuueckoe aasnenue. Cuna

26 A ena 06.10.20
XUM
PUMEA 23
AocomoTHo TBepaoe Teno. [locrymarensHoe u

27 PA o 09.10.20
BpaIaTesibHOE JBUKEHNE TBEPOTO Tela 93
MOMEHT CHJIbI OTHOCHTEIILHO OCH BPAILICHHUS.

28 pati 10.10.20
[Ineyocumnsl

23
CrnosxeHue CHII, IPUIIOKEHHBIX K TBEPIOMY

29  Ttemy. LlenTp TshkecTH Tena. Y CIOBUS 11.10.20
paBHOBECHS TBEPJIOTO Tenna. BuasipaBHOBECHS 23

30  Pecmrennesanau 12.10.20

23
KoHTponbHas padota mo teme "J[uHamuka.

31 P P ! A 13.10.20
CrarukarBepororena 93
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
MaTepHalbHBIX Touek. [IeHTp Macc cucTeMbl

32 P Henp 16.10.20
MaTepuaIbHBIX TOYeK. Teopema o 93
JBUKEHUHIIEHTpaMace
NmMiynbe cuItbl 1 UI3MEHEHHE UMITYJIbCa Tela.

33 3axoH coxpaHeHMs UMIyibca. PeakTuBHOE 17.10.20
IBHKEHUE 23

34 MoMeHT nMITysibca MaTEPUAIBHON TOYKH.

[IpencraBnenne 0 COXpaHEHUH MOMEHTA 18.10.20




HUMITYJIbCAa B HCHTPAJIIbHBIX IOJIAX

23

35  Pemenuesamgau 19.10.20
23
Pabora cuiibl Ha MajOM U Ha KOHEYHOM

36  mepememenuu. I'padudeckoe npeacraBicHue 20.10.20
paboThI CHITBI. MOIITHOCTH CHITBI 23
Kunernueckas sneprus. Teopema 06

37 = W3MEHEHHMH KMHETHYECKOW SHEPTUH 23.10.20
MaTepHaIbHOU TOYKH 23
[ToTeHNMANBHBIC U HEMOTEHITUATBHBICCHITBI. 24.10.20

38  TloTreHuManbHast SHEPTHUSL. 5 3' '
BropaskocMuueckasckopocTb
Tperbs kKocMudeckas CKopocTh. CBsI3b pabOTHI

39 HGHOTCHHI/I&JII:HI)IX CHWJI C U3MEHEHUEM 25 10.20
MEXaHHYECKON SHEPTUU CUCTEMBI TEll. 23
3aKOHCOXpaHECHUAMEX aHUICCKOMIHEPTUN
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

40  VYpaBaenue bepHymum I UacaTbEHON 26.10.20
KUIKOCTH 23
KonrtponsHas padorta no Teme "3aKoHbl

41 " 27.10.20
COXPaHEHUS B MEXaHHUKE

23
Pa3zBuTHe mpeacTaBneHuit 0 MPUPO/IE TETIOTHI.

42 = Ocuosusle nonoxenust MKT. Tuddyszus. 06.11.20
BbpoyHoBckoe aBuxkeHue 23

43 CtpoeHne Ta3000pa3HbIX, KUJIKUX U TBEPIBIX
Ten. XapakTep IBWKECHUS U B3aUMOJICHCTBUS 07.11.20




HacCTull BEUICCTBA

23

Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 08.11.20
KonuuectBoBemiectsa. [locrosunasiABoraapo 93
45 EIZB;::I[/I)ETypa. TemnoBoe paBHoBecue. [lIkana 09.11.20
23
46 | Pemenuesanau 10.11.20
23
47 Wneanpueiiiras. I'a3oBbIe3aKOHBI 13.11.20
23
48 VYpaBuenne MenneneeBa-Kiamneiipona. 14.11.20
Pemenue 3anau 23
49  AGcomoTHasTemneparypa. 3akoH/lanpToHa 15.11.20
23
50 W3omporieccsl B uaeaabHOM rase ¢ 16.11.20
MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA 23
51 I'padmueckoe mpepcTaBIeHNE H3OMPOIIECCOB: 17.11.20
U30TepMa, U30X0pa, n300apa 93
52 OcHoBHOeypaBHeHne MKT 20.11.20
23
53 | Pemennesanau




21.11.20
23

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOAMHAMHYECKOM CUCTEMBI CO CpEIHEH

54 . . 22.11.20
KMHETUIECKOU dHEPTUEH MOCTYMATEIHhHOTO 93
TEIUIOBOTO JIBMKCHUS €€ 4acTHIl

55 O0o01IeHre U CCTeMaTH3alns 3HAHUN 110 93.11.20
teme "OcHoBsl MKT" o

23
56  Kontponbhas padota no reme "OcuoBel MKT" 24.11.20
23
TepMoanHaMuyeckasi cuctema. 3ajlaHue
BHeIHUX ycnoBul s T/ cuctembl. BHemnue
U BHyTpeHHUE napameTprl. Ilapamerpsr T/]

57 yip PAMCIPEL TapaMetp 27.11.20
CUCTEMBI KaK Cpe/IHie 3HaYCHHs BEINYHH, 23
OTHCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM
YpOBHE
HyneBoe Hauano TepMOIMHAMUKH.

58  CamomnpowusBoibHas penakcauus T/l cucremsl 28.11.20
K TEINIOBOMY PaBHOBECHIO 23

59 Moens uieaabHOro ra3a B TePMOJIUHAMUKE. 99.11.20
Y cHOBUATIPUMEHUMOCTUITOUMOIETTH ) 3' '
VpaBuenue Menneneesa-Knamelipona u

60 P Lanerp 30.11.20
BBIpQXCHHE JIUTSI BHYTPCHHEH dHEPTUU 93

61  BripaxkeHue sl BHYTpEHHEW YHEPTUU




OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBasucratnueckne u HECTaTUYCCKUCITIPOLECChI

01.12.20
23

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

62 Beruncnenue paboTsl 1o rpaduky mnpoiecca Ha 04.12.20
pV-auarpamme 23
Tennonepenava kak crocod W3MEHEHUS

63 BHyTpeHHe# 2Hepruun T/l cuctemsl 6e3 05.12.20
COBEpIIICHHSI pAOOTHI 23

64 KonBekuus, TermionpoBOAHOCTb, U3Ty4EeHUE 06.12.20

23
KommaectBo Tennortsl. TemroéMKOCTE Tea.

65  YnaenwpHas U MOJIIpHAS TEIJIOEMKOCTH 07.12.20
BEIIIECTBA. Y ICNbHASATEIIIOTACTOPAHUSTOILINBA 23
Pacuér xonnuecTBa TEIUIOTH IPU

66 P 08.12.20
TeIIonepe1ade

23
ITonstre 06 agunadatHoM mporecce. IlepBoiit

67 A pott p 11.12.20
3aKOH TEPMOIUHAMHUKHU 23
KomanuecTBo TenaoTs ¥ paboTa Kak MephI

68 P P 12.12.20
W3MEHEeHUs BHyTpeHHel snepruu T/ cuctemsl 23
Bropoii 3akoH TepMOAMHAMUKH TSI

69  paBHOBECHBIX U HEPABHOBECHBIX MPOIECCOB. 13.12.20
Heo6paTuMoCThIpUPOAHBIXITIPOLIECCOB 23

70  TlpuHnumsr aeiicTBus TerioBbix MamuH. KITJ]

14.12.20




23

71 MakcumansHoe 3nadenue KII/I. [lukn Kapuo 15.12.20
23
12 Pemenuesamau 18.12.20
23
DKOJIOTMYECKHE aCIIeKThI HCIIOJIB30BAHUS
73 = TEIIOBBIX ABUTrATEJIEH. 19.12.20
TermnoBoe3arpsa3HeHUCOKPYKAIOLICHCPEIbI 23
74  Pemenueszanau 20.12.20
23
O0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110
75 " " 21.12.20
teme "Tepmonrnamuka. TennoBbleMalliHbI 93
KonTponbhas pabota mo Teme
76 o0 P . 22.12.20
Tepmoauaamuka. TerioBbIeMaITUHBI 93
[TapooOpa3oBanue u koHaeHcanus. Vcnapenue
77 ¥ KUNEHHE. 25.12.20
VY nenpHasTEIIOTanapooOpa3oBaHMs 23
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUSI HACKIIIEHHOTO Mapa OT
78 P . 26.12.20
TEeMIEPaTyphl, UX HE3ABUCUMOCTh OT 00bEMa 93

HACBIIICHHOTI'O I1apa.
3aBHCHMOCTBTEMIT CpaTypbIKUIICHHUAOTAABJICHA




1 B JKUIKOCTH

Brnaxxnocts Bo3yxa. AOcomtoTHas U

79 27.12.20
OTHOCHTEJIbHAS BIIAYKHOCTb 23
80 Pemenuesamau 28.12.20
23
81 TBépnoe Terno. KpI/ICTaJ'Ij'II/I‘IeCKI/Ie 1 amop¢HBbIe 99.12.20
Tena. AHU30TPONUSCBOMCTBKPUCTAIIIOB 93
82 [InaBnenue u xpucraumsanus. Y qebHast 09.01.20
TerutoTa tiasienus. Cyomumanus 24
Hedopmaruu TBEpaOTO Tena. PacTskenue n
83  coxarme. Casur. Monyie HOnra. [Ipenen 10.01.20
ynpyrux nedopmaruit 24
TennoBoe pacIIMPEHNE )KUIKOCTEN U TBEPABIX
84 = Tten. AHrapMOHM3M TEIUIOBBIX KOJeOaHHH 11.01.20
YaCTHI] BEIIECTBA 24
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX 12.01.20
nepexoaax
pexot 24
86  VYpaBHeHHeTerIoBOrodanaHnca 15.01.20
24
87  Pemennesamau 16.01.20

24




IToBepxHOCTHOE HaTsKkeHHe. KanwsipHble

88  sBnenwus. JlaBieHue 1o KCKPUBICHHOM 17.01.20
MOBEPXHOCTHIO JxuKkocTu. Popmynallamiaca 24
O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110

89  Teme "ArperaTHble COCTOSIHHSI BEIIECTBA. 18.01.20
®dazoBblenepexonl" 24
KonTpoabHas padora o teme "Arperaraoie

90 P P PeTaTHb 19.01.20
cocTosiHUS BeniecTBa. Da3oBbICIIEPEX OIbI ”
DeKTpu3anus Tel U €€ MPOsIBICHUS.

DnexTpuueckuil 3apsaa. J(Ba suma

91 P pan. Hea B 22.01.20
AJIEKTPUUCCKUX 3apsa0B. [IpoBoHUKH, 24
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DeMEeHTapHbIIA YJIEKTPUUECKUH 3apad. 3aKoH

92 P P PAR 23.01.20
COXpaHEHHUS JECKTPUUICCKOTO 3apsiia 24
B3anmonetictBue 3apsinoB. ToueyHble 3apsiabl.

93 PAA PAA 24.01.20
3axoH Kynona

24
94 | Pemrenuesanau 25.01.20
24
DnekTprueckoe moie. Ero nelicteue Ha

95 P A 26.01.20
AIEKTPUUYECKUE 3aPSIIbI o4
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96  IIpoOuslii 3apsa. JInHuM HaPSHKEHHOCTH 29.01.20
ANEKTpUUECKOro noiisa. OqHopoaHOE 24




SJICKTPHUYCCKOC I10JIC

IloTeHuManbHOCTD QJICKTPOCTATUYCCKOI'O I10JIA.

97 30.01.20
Pa3HOCTh MOTEHIMAIOB U HATIPSKEHHUE 24
[ToTeHnmanbHas 3HEPTryA 3apsAaa B

98  sieKTpPOCTAaTHYECKOM IIOJIE. 31.01.20
[ToTeHIMamIeKTPOCTaTHIECKOT OTIOS 24

99 CBs13b HANPSDKEHHOCTH OIS U Pa3HOCTH 01.02.20
HNOTEHIUAIOB JJIS AJIEKTPOCTATHYECKOTO MOJIS 24

10 o

0 [IpuHIMICYNEepO3nLUNAIEKTPUYECKUXITONEH 02.02.20

24

10
Pemennesanau 05.02.20

1

24
10 IO !
one ToqequHoro 3apsna. [lone paBHOMEpHO 06.02.20
2 3apsKeHHOU cepsl
24

10 [Tone paBHOMEPHO 3apsHKEHHOTO O 00BEMY

3 mrapa. [Tone paBHOMEpHO 3apsyKEHHOU 07.02.20
0ECKOHEUHOM! TIIOCKOCTH 24

10 I .

POBOJIHUKH B DJIEKTPOCTATHIECKOM ITOJIE 08.02.20

4 VYcioBue paBHOBECHS 3apsI0B 24

10
JIVDIEKTPUKY | TTOTYTTPOBOTHUKHY B 09.02.20

5 AJIEKTPOCTATHYECKOM I10JIe

24




Konpnencarop. D1neKkTpoéMKOCTh

10
6 KOHJIEHCATOpa. DIIEKTPOEMKOCTD INTIOCKOTO 12.02.20
KOHJIEHCATOpa 24
10
7 [TapamiensHOECOETMHEHUEKOHIEHCATOPOB 13.02.20
24
10
3 [TocnenoBarenbHOECOETMHEHUEKOHIEHCATOPOB 14.02.20
24
10
9 DHeprus3apsLKeHHOTOKOHAeHcaTopa 15.02.20
24
11
Pemenunesamau 16.02.20
0
24
11 = JIBwkeHue 3apsKEHHOM YacTUIIBI B 19.02.20
1 OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe 24
11
Pemenunesanau 20.02.20
2
24
11  OO0oO1eHue U cucTeMaTH3alus 3HAHUI 10 91.02.20
3 TeMe "DnekTpuyeckoe nosue" 24
11 KonrtponbHas paboTa o Teme 99 02.20
4 "Onexrpuueckoe noiue"
24
11  Cwuina Toxka. [TocTosSHHBIN TOK. Y CIIOBHS
5 CyIIIECTBOBAHUS TMTOCTOSTHHOTO YJIEKTPUUYECKOTO 26.02.20




TOKa 24
11
6 Ucrounuku toka. Hanpsixenue u 3/1C 27.02.20
24
11 3akon OMa 1 y4acTKa [eTH. 98.02.20
7 DJIEKTPUIECKOCCONPOTHBIICHHE 24
1 3aBUCUMOCTh COIPOTHUBIICHHS OJTHOPOTHOTO
3 MIPOBOJIHUKA OT €0 JITMHBI U TIJIOIIA N 29.02.20
MOTIEPEYHOTO CEUCHUS 24
11  VYpaenbHOE COMPOTHUBIICHUE BEIIECTBA.
01.03.20
9 Pemenwue 3amau
24
12 I
oclieIoBaTeIbHOE, TapalIeIbHOe, 04.03.20
0 CMEIIaHHOE COeTMHEHHE IPOBOTHIKOB "
12 Pacuét pa3BeTBIEHHBIX AIIEKTPUUIECKUX IEMeHl. 05.03.20
1 [IpaBuna Kupxroga 24
12
Pemiennesanau 06.03.20
2
24
12 P :
: 3?1(;? :;neKTpnquKoro ToKa. 3akoH JIkoyis 07.03.20
B 24
12 Permenesana 11.03.20
HICHU q
4 A 24
12 MoOmHOCTh dNEKTPUUECKOro Toka. TernoBas




5 MOIIIHOCTb, BBIJIEJIsIEeMasi Ha PE3UCTOPE 12.03.20
24
12
Pemennesanau 13.03.20
6
24
12 DJIC u BHyTpEeHHEE COMPOTUBIICHUE 14.03.20
7 HMCTOYHHKA TOKA
24
12 3akon Oma ,I[J'IiI MOJTHOM (3aMKHYTOI) 15.03.20
8 ANIEKTPUUECKON TSTTH
24
12
Pemenunesanau 18.03.20
9
24
13
0 MOIIHOCTPUCTOYHUKATOKA 19.03.20
24
13
Kopotkoe3zambikanue 20.03.20
1
24
13
5 KoHneHcaTop B 11enu moCTOSTHHOTO TOKa 21.03.20
24
13
Pemiennesanau 22.03.20
3
24
13  Pemenue 3amay 1o teMe "T1oCTOSAHHBIN
4 AJIEKTPUIECKUMA TOK" 25.03.20




24

13 P "1 i
eIIeHune 3anatul o T"eMe OCTOSTHHBIN 01.04.20
3) IIEKTPUYECKHUI TOK
24
13 P "1 i
elIeHue 3az[ai1 o T"eMe OCTOSTHHBIN 02.04.20
6 INEKTPUYECKUN TOK
24
13 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 03.04.20
7 teme "TlocTOSIHHBIN AEKTpUUECKU TOK" 5 4' '
13 K 0 "1 i
OHTpOJIbHAS Iu)a 0T"a o Teme "[locTosHHBIHI 04.04.20
8 AIIEKTPUUYECKHUI TOK
24
13 DNeKTpUYecKas MPOBOJUMOCTD PA3TMYHBIX
9 BEIIECTB. DJIEKTPUUECKHUI TOK B METaJLIaX. 05.04.20
CBepxnpoBOIUMOCTb 24
DNEeKTPUUECKUd TOK B paCTBOpaxX M paciiiaBax
14
0 3JIEKTPOJIUTOB. 08.04.20
3axonbsiDapanesIsdIeKTpoIn3a 24
14 .
1 DneKTpuYecKui Tok B razax. Ilnasma 09.04.20
24
14 5 7 .B
; Hn;gzpl;l;lewnn TOK B BakyyMme. BakyymHbie 10.04.20
pHbop 24
14 .
3 DIEKTPUUECKHUMTOK B TIOTYIPOBOTHUKAX 11.04.20

24




14

[TorynpoBOIHUKOBBIEIPUOOPHI

12.04.20
24

14

14

®uznyeckuil npakTukyM 1o teme "M3mepenue
CUJIBI TOKA U HAIIPSDKEHUS B LIENU IOCTOSIHHOTO
TOKa TPU TOMOIIH aHAJOTOBBIX U ITU(POBHIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ upoBoit 1aboparopuei mo pusuke.
[Tpumeprin3mMepeHusa(pU3NIeCKUXBETUIUHIIPH
MOMOIIMKOMIIBbIOTEPHBIXJATYNKOB"

®uznyeckuil npakTukym no teme "M3ydyenue

HEPABHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeaesieHuss MTHOBEHHOM ckopocTh"

15.04.20
24

16.04.20
24

14

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHHS TIPU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBM>KCHUH 10 HAKIIOHHON
miockoct" unn "McciieqnoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
IBHKeHUH"

17.04.20
24

14

®uznueckuil npakTukyMm no teme "M3mepenue
YCKOPEHHSI CBOOOTHOTO MafeHus" Wi
"HN3yueHue ABMKEHUS Tejaa, OPOLIEHHOTO
TOPU30HTAIIBHO"

18.04.20
24

14

®usnueckuil NpakTUKyM 1o teme "M3yuenne
JBUKEHUS TeJla 10 OKPYKHOCTH C IMOCTOSHHOM
10 MOJYJIIO cKopocThro" nin "HMccnenoBanne
3aBHCUMOCTH MEepHOAa 00paIeHus
KOHMYECKOI'0 MasiTHUKA OT €ro napaMeTpos”

19.04.20
24

15

®usnueckuil NpakTukyM 1o teme "M3mepenue




15

15

PaBHOJICHCTBYIOIIEH CUIIBI IPU JBUKEHUU
Opycka 1o HaKJIOHHOM TUTOCKOCTH" WITH
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHHS OpycKa 10 HAKJIOHHOU
IUIOCKOCTH Ha 3aJIaHHOE PACCTOSHUE OT €ro
macchl"

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM
oOpasie, oT ux aepopmarnuun" win "M3yuenue
JIBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEPEKUHYTON uepe3 IErKuid 610K"

®dusnueckuil npakTukyM 1o teme "M3mepenue
Kod(duImeHTa TPEHUS 10 BEIUYUHE YTIIOBOTO
koadurmenta 3apucumoctr Frp(N)" wim
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
koa¢ppunmenToM tpenus" unu "N3ydyenue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

22.04.20
24

23.04.20
24

24.04.20
24

15

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUN paBHOBECHUS
TBEPJIOTO TeJla, UMEIOIIETO OCh BpallleHUs" HIn
"KoHCcTpynpoBaHUE KPOHIITEHHOB U pacyéT
cun ynpyroctu" wiu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO
MJI01Ab OTIOPHI"

25.04.20
24

15

®usnueckuil NpakTuKkyM 1o teme "M3mepenue
MMITyJIbCa TeJIa IO TOPMO3HOMY ITyTH'" WIIH
"N3mepeHune CHIIbl TITH, CKOPOCTH MOJISTH

26.04.20
24




15

15

AIIEKTPOMOOWIISI U MOIIIHOCTHU CHJIBI TSITU'" UITU
"CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C
uMnyiabcoM critbl" wim "MccnenoBanue
COXpaHEHHUS UMITYJIbCa TIPH YIPYTOM
B3aumojieiicTBun" unu "M3mepenue

KHUHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
n

nyTH
®dusznyeckuil mpakTukyM no teme "M3ydenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
HCITIONIb30BaHue U(PpoBoi maboparopun)" uimu
"N3yuenre n30X0pHOro Mpoiecca” uiu
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

®dusnueckuil npakTukyM 1o teme "M3mepenue
yaenbHOU TernoéMkocTu" ninu "MccnenoBanue
mpoliecca OCThIBaHUS BEIecTBA" UIH
"UccnenoBanue agunabaTHoOro mporecca’ uim
"N3y4yeHue B3aMMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHUCTBUS U
TEMIIEpaTypbl KUTICHUS )KUIKOCTEH"

29.04.20
24

30.04.20
24

15

®uznyeckuil npakTukym 1o teme "M3ydyenue
3aKOHOMEPHOCTEH HCTIapeHUsl )KUIKOCTEH" Uin
"N3mepeHue yaeabHOM TEMI0ThI MJIaBICHUS
apaa" unu "V3ydeHne CBOMCTB HACBIIIEHHBIX
napoB" minu "M3Mepenune abcoaroTHON
BJIKHOCTH BO3/yXa U OLIEHKA MaCChl TApOB B
MOMEIEHUN "
N3mepennexodppuiineHTanoBepXHOCTHOTOHAT
SOKCHHS

03.05.20
24




Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenne npeBpalieHus SJHEpruu
3apsSYKEHHOI0 KOHJIEHCATOPa B 3HEPTUIO
n3nydeHus ceeroauona’ win "M3ydyenue

éS MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH 06.05.20
KoHJleHcaTop" win "Pacnipenenenue pasHoCTH 24
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCIIEI0BATEIHHOM COCTMHEHUT
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnegoBanue CMEIIAaHHOTO COETUHEHUS

15  pesucropos" wim "Usmepenue yaeapHOTo 07.05.20

9 COMPOTHUBIICHUSI IPOBOTHUKOB" MK ) 4' '
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUs"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue anexrponuza” wim "N3mepenne

16 3apsiia OJHOBAJICHTHOTO MOHA" UITH

0 "HccnemoBaHue 3aBUCUMOCTH COTPOTHBIICHUS 08.05.20
TEPMOPE3UCTOPA OT TeMIepaTypsl" WiIn 24
"CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auona"

16 PesepBHblit ypok. O60011eHNE U

1 cHUCTEeMaTH3aIlus 3HAHUH 110 TeMe 10.05.20
"Kunematuka" 24

16 = Pesepsublil ypok. O000IICHHE U 13.05.20

2 cucTeMaTH3anys 3HaHuii mo teme "J{unamuka" ) 4' '

16 = Pesepsuslil ypok. O6001eHue U




3 cucTeMaTu3anus 3Hanuii mo teme "CraTuka 14.05.20
TBepJoro Tena' 24

16 PesepBublit ypok. O6o0mIeHNE U

4 CHCTEMAaTU3alMs 3HaHUH 110 TeMe ""3aKOHBI 1 15.05.20
COXpaHEHHUs B MEXaHHKe" 24

16 Pe3epBHBIIT ypOK. O606£Il€HI/I€ u ) 16.05.20

5 crucrtemMaTu3aius 3HaHui mo Teme "OCHOBBI 1 24
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

PesepBuslit ypok. O60011eHNE U

16 .

5 CHCTEMAaTH3alMs 3HaHUH 110 TEME 1 17.05.20
"Tepmoaunamuka. TernnoBbieManinHb" 24
Peseprublit ypok. O60011eHuE U

16 .

7 cHUCTEeMaTH3aIus 3HaHUH 110 TeMe "ArperaTHbie 1 20.05.20
cocTosiHUS BeniecTBa. Da3oBplenepexonl" 24
Peseprublit ypok. O60011eHuE U

16 .

8 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1 21.05.20
"DnexkTpuueckoe mnoie" 24
PesepBuslit ypok. O6001IeHNE U

16 .

9 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1 22.05.20
"TTocTOsIHHBIN AMEeKTpUYECKUil TOK" 24

17 PesepBHblit ypok. O0001IEHNE U

0 cucTeMaTu3anus 3HaHui 1mo Teme "Toku B 1 23.05.20
pa3nuMyHbIX cpenax” 24

OBILIEE KOJIMYECTBO HACOB I10 17 16
[TPOTPAMME 0




11 KJIACC

Ne KounuecrBouyacos
Harausy JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n  Temaypoka Bc  Kourpoabnsie IIpakruyeckun
YeHUs TeJbHbIePeCypChl
/ ero  padothl epaldoThbl
n
B3anMopeiicTBre MOCTOSIHHBIX
1 MarHuTOB U IPOBOJIHUKOB C TOKOM. 1
MaruautHoenoiie. ['unorezaAmmnepa
BekTop MarHuTHON MHAYKIUH.
5 [IpuHuun cyneprno3uumn 1
MAarHUTHBIX MOJIEH.
JIMHMMMAarHUTHOMUHAYKIIUU
3 MarauTHO€E 1oJIe MPOBOJIHHUKA C 1
TokoM. OnbITIpCcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJYJIb
5 Pemennesanau 1
6 [IpumeHeHne 3akoHa AMIiepa. 1
DneKTpOnu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
5 MOAYJb. JIBHKEHUE 3apsSKEHHON 1
YacTHULIBI B OJHOPOTHOM
MarHMTHOM I0JIe
8 Pemennesanau 1
Pa6oracunsiJlopenna 1
10 Pemennesanau 1




MarauTtHoe 1oJIe B BELIECTBE.

11 deppoMarHeTHKy, napa- u
JaMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢deppomarneTukos. [Ipumenenne
(dbeppoMarHeTuKoB

13 Permrenue 3agad mo reme
"MaruautHoe nojue"

14 Pemenue 3anay no teme
"MarnutHoe nose"
SIBneHue IEKTPOMArHUTHON

15 nHaykuud. [loTok BekTopa
MarHUTHON HHTYKIIUU

16 OC uaayKIuu

17 3aKOHAIEKTPOMArHUITHOMUHAYKIIUN
®dapanes

18 Buxpesoe anexrpuueckoe mnosie.
Toxku dyko

19 S/1C nHAYKIMH B JBIKYLIUXCS
MTPOBOTHUKAX

20 Pemenunesamau

21 [TpaBunoJlenna
NunykrusHocTh. KaTymka

22 WHJIYKTUBHOCTH B LIETIA
MMOCTOSTHHOTO TOKa

93 SAsnenunecamounaykiuu. 3/C

CaMOMHAYKIINH




24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyIIKU C TOKOM.
BHGKTpOMaFHI/ITHoeHOHC

25

26

27

Pemennesanau

O0001IeHEe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"DnexkTpoauHaMuka"

Kontposbhas pabota mo teme
"OnexkTpoaguHaMuka"

28

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
Iapmonmueckue KoneOaHus

29

30

31

Kunemartuueckoe U quHaMUUECKOE
OIMCAaHUE KOJIEOATENBHBIX
NBIKCHUHU

DHepreTuueckoe onucanue. BoiBoa
JMHAMUYECKOTO OIUCAHUS
rapMOHUYECKUX KOJIeOaHU U3 X
SHEPreTUYECKOro U
KUHEMAaTHYECKOTO OMMUCAHUS

Ammuutyzna u ¢azakonedanuit

32

33

[Tepuon 1 yacTora KoJieOaHUH.
[Tepuon ManbIx cBOOOAHBIX
KoJIeOaHUH MaTeMaTHYeCKOro
MasiTHHUKA.
IleprocBoOOIHBIXKOIEOAHUITIPY
JKHUHHOT'OMasATHHKaA

3aryxaromue KoieOaHusl.




BoinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenuesanau

36

VYpoxk-koHpepeHuus
"MexaHnuecKkre KoueOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaX"

37

38

39

O000111eH1E U CUCTEMATHU3ALIIS
3HAHUH 110 TeMe "MexaHndecKkue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH U .
KonebaTenbHBIKOHTYD

®opmyna Tomcona. Cs3b
aMILTUTY/IbI 3apsia KOHACHCATOpa ¢
aAMILTUTY/IOHN CHJIBI TOKA B
KoJe0aTeTbHOM KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUHU B
ueaIbHOM KoJeOaTeTbHOM
KOHTYpE

41

3aryxarolue 3IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBLIC KoJie0anus

42

43

IIepemeHnHsbIl TOK. Pe3uctop u
KOHJIEHCATOP B LIEMHU NEPEMEHHOTO
TOKa

KaTymKa WHAYKTUBHOCTHU B LCIIN
MEPpECMCHHOT'O TOKa

44

3axon OMa 1Jis JIeKTpUYeCKOn




LCIHU IIEPEMCHHOT'O TOKaA

MOH_IHOCTB IEPEMCHHOT'O TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAYEHUE CHUJIBI TOKA M HAMIPSHKCHHUS

46 Pe3onaHc B 251eKTpHUECKOUIICTIH

47 Pemenuesanau
WneansHbIif TpanchopMaTop.

48 [IpousBoncTBo, nepenaya u
MOTPEOJICHUE IIMCKTPUUSCKON
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.

49  KynbTypa UCTIOIB30BaHUS
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN
KU3HU

50 Pemenunesamau

51 Pemenunesamau
O06o001IeHre U CUCTEMATU3AIIHS

52 3HaHUH MO TeMe
"JyeKTpOMarHuTHEIE KoseOanus"
MexaHu4YecKre BOJHBI.

53  XapakTepUCTUKU MEXaHMUYECKHX
BOJTH

54 CaolicTBaMeXaHUUYECKUXBOIH

55 = 3Byk. XapaKTepuUCTHUKU3BYKa

56 WNudpa3Byk u yabTpa3ByK.

[ITymoBoe 3arpsi3HeHHE




OKpY>Karollen cpeibl

57

58

Pemrenuesanau

BHGKTpOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

60

61

62

[ITkana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHne 3J1eKTPOMarHuTHBIX
BOJIH B TEXHHKE U OBITY

[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarms.
DNeKTpOMarHuTHOE3arps3HEHUEOK
pyXarolencpe bl

KoHntposbHas paboTta mo Teme
"KoaebaHusa ¥ BOIHBI"

63

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHUs CBeTa

64

65

Pemenue 3anau Ha npuMeHeHne
3aKOHA NPSIMOJIMHEHHOTO
pacrpocTpaHEHHUs CBETa

Ortpaxenue ceera. [nockoe
3epkaino. Cepuueckoe 3epkano

66

[Ipenomnenue cBeta. AGCONMIOTHBIN
U OTHOCHUTEIIbHBIN II0KA3aTellb
MIPEJIOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHHUE.
IIpenenbHBIYTOIII0JIHOTOBHYTPEH




HCETOOTPAKCHUSA

Pemenne 3aaa4 Ha IPUMCEHCHUC

67 = 3aKOHOB OTpaXEHUS U
MPEIOMIICHUS CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cBeta. ClOXKHBIN cocTaB 6e10ro
ceeta. LlBer

69 JIun3zpl. @OKyCHOE PacCTOSIHUE U
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3obpaxeHuii B

70 | 1MH3aX W UX CHCTEMax.
VY BeNM4YeHUETNH3bI
Pemenue 3a1a4y Ha MOCTpOCHHE

71 = wm300pakeHMid, TOTYyIaeMBbIX C
MTOMOIIBIO JTHH3

72 ['ma3kakonTtuyeckasicucreMa
Pemenne 3amau. IIpenenst

73 IIPUMEHNMOCTH T€OMETPUIECKOMN
ONITHUKH

74 CKopoCTh CBETA U METO/IBI €€
U3MEpeHUS

75  JlucmepcusicBeTa

76 = HWutepdepeHnmsicBera
KorepeHnTHble UCTOYHUKH. Y CTIOBHS

77 HaOII0JICHUSI MAKCUMYMOB H
MHUHUMYMOB

78 Pemenunesamau




79 | IlpumeHeHueuHTEepHEpEeHIINN

80 Judpakmusiceera
JudpakuronHas pemeTka.

81 VcioBue HaOMIOAEHNS TJIaBHBIX
MaKCUMYMOB

82 Pemennesanau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemenuesamay

85  CBeToBBICSBICHUS B IIPUPOJIC

86 O000I11IeHIE U CUCTEMATU3AIUS
3HaHui 1mo reme "OnTuka"

87 KoHntposbHas paboTta mo teme
«OnTuka»
I'paHUIBI TPUMEHHUMOCTH

88 KJIaCCHYECKON MEeXaHUKH. 3aKOHBI
ANEKTPOMHAMUKY U TTPHHITHTT
OTHOCUTEIBLHOCTH

89 [ToctymareicieHaTIEHONTEOPHHOTH
OCHUTEIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepai. [IpeobpazoBanus

90 Jlopenna. YciaoBue MpuUMHHOCTH.
OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAICHUE JITTHHBI

01 DHeprus U UMITYIIbC

peJISITHBHCTCKOfI HJaCTUIIbI




CBs13b Macchl € 3HEpruen u

92 HMMITYJIbCOM PEISATUBUCTCKOM
YacTULIBI. DHEPTUSATIOKOS

93 = PaBHOBECHOETEIJIOBOCU3ITYUYCHUE

94 3akoHcMelenusBuHa

95 I'unoreza M. I1nanka o kBaHTax.
DOTOHBI

96  Dmueprus u UMITYIIbCHOTOHA
®oroaddext. OnbiThl A. T

97
CroneroBa. 3akonsipoTorhdexra
VYpaBHeHue DHIITEHHA 715

98  doroaddexra. "KpacHas rpannma”
dhoTodrddekra

99 JaBnenne cBera. Onbitel I1. H.
JleGenena

10 .

0 BonHoBBIECBOMCTBaYACTHI]
Bounbl ne bpoiins. [nuHa BOJTHBI

10  ne bpoiinsa u pazmepsl obaacTu

1 JIOKAJIM3AIMH JIBUKYIIeHCS
YaCTHUIIBI

10 .

) KopryckynsipHO-BOTHOBOM TyalTu3M

10  JIudpaxiussaeKTpOHOBHAKPUCTAILT

3 ax

10 Crnenunguka usmepeHuit B

4 Mukpomupe. COOTHOIIEHUS

HeomnpenenénHoctei ['elizendepra




10

Pemenunerpaduuecknxsanay

5

10 ,

5 Pemennepacu€runix3anay

10 KonTponbhas pabota no temam:

7 "OcnoBbel CTO", "KopnyckyisipHo-
BOJIHOBOM J1yanusm"
OnBITHI IO UCCIIEOBAHUIO

10 CTPOCHHUS aToMa.

8 [TnanerapHasmonenbaromaPesepdo
pAa

10

9 IToctynareibopa

11 Buasl ciektpoB. CriekTp ypoBHE#

0 SHEPTUH aTOMa BOJOpOaa

11 CrioHTaHHOE U BBIHYKICHHOE

1 U3JIy4YEHUE CBETA

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-Banenko. 3apsia u

3 MaccoBO€ YHCIIO0 siapa. M30Torbl.
PannoaktuBHOCTH
3aKOH paZiMOAaKTUBHOIO pacnaja.

11 CBoiicTBa HOHHU3UPYIOIIETO

4 n3nydeHus. Bnusaue

PaaOaKTUBHOCTH Ha )KUBBIE
opranu3msl. [lozumerpust




11

11

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegext Macchl
sapa. SnepHelie peakuuu. SaepHoie
peakTopsl. [IpoGiembl
YIPaBIsEMOT0 TEPMOSIEPHOTO
CUHTE3A.
DKOJOTrM4eCKHEACTIEKThIPa3BUTHASA
JNEPHOUIHEPIeTUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactull. OyHaamMeHTaIbHbIE
B3auMoAeicTBusA. bapruonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o
CrannaptHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEJIbAIPOHOB

11

®du3uka 3a npeaeaaMu
CrannaptHoit monenu. Témuas
MaTepus U TEMHAs SHEPTHUS.
EnuncTBOdU3MUECKONKAPTHHBIMUD
a

11

11

12

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSICHEHUS TIPUPO,TBI
KOCMHUYECKUX 00BEKTOB.
MeToaplacTpOHOMUYECKUXHUCCIIEO
BaHUI

COBpeMCHHBIe OIITHUYCCKHUC




TEJIECKOIIbI, PaJAHOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMUS

Bun 38é3nnoro neba. Co3sesnus,

12 SIpKUE 3BE3/bl, TUTAHETHI, UX
BUJIUMOE JIBUYKEHUE

12 Conueunas cucrema. COJHIIE.

5 ConneuHnast akTUBHOCTb. MIcTOUHMK
sHeprun CoJiHIa U 3BE3]T
3BE3/1b1, UX OCHOBHBIE

12 XapakTepUCTUKHU. Jlparpamma

3 "CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

12 3BE3/BINIABHONTIOCTIEA0BATEIHHOCT

4 u
Bnyrtpennee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE MPEACTABIECHUS O

5 MIPOUCXOKJACHUH U IBOJIOINH
ConHua u 3B€31.
OTanblKU3HU3BE3

12 Mneunsiii [1yte — Hama

6 lNanaktuka. TUbI ranakTHK.
UEpHble ABIPHI B sIpax rajJakTUK
Bcenennas. Pacimpenue

12 Bcenennoii. 3akon Xa66ma. Teopus

7 Bonpmioro B3peiBa. PennkroBoe
M3ITyYCHUE

12 MacmrabHascTpykTypaBceneHHOM.

8 Meraranaktuka




12

Hepeménupienpo0ieMbpIacTpOHOMU
u

13

13

13

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MarHUTHOTO I10JIS
MMOCTOSSHHBIX MarHUTOB' MIIN
"WccnenoBanue CBOMCTB
(dheppoMaraeTukoB" MU
"UccneqoBanue AeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI
Awmmepa oT cuiibl TOKa" WK
"OnpeneieHue MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUSI
cuiibl Ammnepa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBJIEHUS
NIEKTPOMAarHUTHOW MHIAYKIMH" WIN
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOT'O MOJs"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS
camonHaykiuu" uinu "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Du3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX




KOJIeOaHUN HUTSHOTO U
NPY>KUHHOTO MasiTHUKOB"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes M0CIIeJ0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

13

Pu3NYeCKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

13

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszatens
MpEJIOMJICHHUS CTEKJIa" WK
"[Tonydyenne n300paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKaja U
JUH3bI"

13

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenqoBanne 3aBUCHMOCTH
(hOKYCHOTO PAaCcCTOSIHUSI OT
BelIeCcTBa (Ha IPUMEpEe KUIKUX
nuH3)" unn "U3mepenue
(hOKYCHOTO pacCTOSIHHS
pacceuBaroIIMX JIUH3"




14

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3ALTHI
ceera"

14

14

14

14

14

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEISTUBUCTCKUX YACTHII
(o dororpadusm TpexoB
3apsHKEHHBIX YACTHI] B MArHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHon [lnanka
Ha OCHOBE HCCIIEOBAHUS
dhoToaddexra" nam "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HanpsbKeHus"

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI 0
BOJIOpOZA U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paino0akKTUBHOTO
(doHa ¢ UCTIONL30BaHNEM
nosumerpa" ninm "U3ydyenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHuEM"

Du3NYECKUl IPAKTUKYM 110 TEME
"Habmronenus 3B€31HOr0 HeOa




HEBOOPYKEHHBIM TJIa30M C
UCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH 11 OTpeiesieHus
MOJIOXKEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoJyIapus
U sipKHe 3BE3/1bI" WK
"HabOmonenus B Teneckor JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
cKorieHui"

14

O06001IeHNEe U CUCTEMATU3 AL
3HaHuil. Pone Gusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKOIA,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeTIbHOCTH
YyeJioBeKa

14

O060011eHre U cucTeMaTH3alus
3HaHUU. Posb u MecTo pu3uku u
ACTPOHOMUH B COBPEMEHHOM
Hay4YHOH KapTHHE MUpPa

14

14

O060061eHne U cucTeMaTH3alus
3HaHui. Ponb ¢uznueckoil Teopun
B (hopMHpOBaHUHM NPEACTABICHUM O
(bu3nuecKoil KapTUHE MUpPaA, MECTO
¢u3nvecKkoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJCTAaBICHUNA O IPUPOJIE

O000IIIEHNE U CUCTEMATHU3AIINS




3ganui mo reme "Kunemaruka"

15 O0001IeHre U cUCcTeEMaTU3aUs

0 3HaHui mo reme "Kunemaruka"

15 O0001IeHrEe U cUCTEMaTU3 AU

1 3HaHui 1Mo teme "Jlunamuka"

15 O00011IeHNE U CHCTEMATH3ALINS

5 3HaHui 1mo teme "CraTtuka
TBEpaoro temna"

15 O00011IeHrE U CHCTEMATH3ALIHS

3 3HaHUH 110 TeMe ""3aKOHBI
COXpaHEHHUs B MeXaHUKe"
O000I11IeHIE U CUCTEMATU3AIUS

15 3HaHui# 1Mo TeMe "OCHOBEI

4 MOJICKYJISIPHO-KUHETHYECKOH
teopun"

15 O0o001IeHNEe U CHCTEMATH3ALIHS

5 3HaHUU 10 TeMe "TepMoaHaMUKa.
TennoBrieManInHb!"
O06o001IeHe B CUCTEMaTH3 AU

15  3Hanwmii no Teme "ArperatHsie

6 COCTOSIHHSI BEII[SCTBA.
dazoBblenepexoabl”

15 O06o001IeHre 1 CUCTEMaTH3 AU

7 3HaHUU MO TeMe "DIEeKTpUYECcKoe
moie"

15 O0001IeHre B CUCTEMaTH3 AU

3 3Hanuii mo teMe "llocTOSHHBIN

ANEeKTpUYeCcKuil TOK"




O0001IeHYE ¥ cCUCTEMAaTU3 AL

nyanusm"

15 . "

9 3HaHui Mo Teme "ToKu B
pa3IM4HBIX cpenax”

16 O00011IeHNE U CHCTEMATH3ALINS

0 3HaHUH 110 TeMe "MarautHoe nosne"

16 PesepBHbIil ypok. O60011IeHIE 1

1 CHCTEMAaTH3alMsl 3HAaHUH 10 TeMe
"JJIeKTpOMarHuTHasE UHIyKIus"

16 PesepBHrlit ypok. O60011eH1E U

5 CHCTEMAaTH3allMs 3HAHUH 110 TEMeE
"MexaHnyeckue Koaeoanusa"

16 PezepBHblit ypok. O6001eHue u

3 CHCTEMAaTH3allMsl 3HAHUH 110 TEMe
"DneKTpoMarHuTHBIE KosieOaHus"
PesepBHeIil ypok. O000IICHHE 1

16 cUCTeMaTu3aIis 3HaHUH 110 TEME

4 "MexaHHUYEeCKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

16 PesepBHblil ypok. O6006111eHNE U

5 cUCTeMaTu3aIis 3HaHUH 110 TEME
"OnTuka"

16 PezepBHblit ypok. O6o011eHNE U

5 cUCTeMaTHu3alis 3HaHHH 110 TeME
"OcHoBr1 CTO"
PesepBHeIit ypok. O6001IeHNE 1

16 CHCTEMAaTH3allus 3HaHUH 110 TeME

7 "KopnyckynsipHO-BOJIHOBOM




PesepBHelil ypok. O000IICHHE 1

;6 cHUCTeMaTHu3alvs 3HaHUH 110 TeME 1
"®duzuka aroma"
PesepBHelil ypok. O000IICHHE 1
16 CUCTEMaTHU3aIMs 3HAHHUH 110 TEME 1
9 "du3uKa aTOMHOTO s1/Ipa U
3JIEMEHTAPHBIX YACTHUIL"
17 PezepBHblit ypok. O60011IeHNE 1
0 CHCTEMAaTHU3allus 3HAHUH 110 TeMe 1
"OnemeHThI acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

®usuka 10 kimace /Msaxumies .51, bByxosues b.b. Corckuit H.H. non penakiueit
[TapdenTtbeBoii "IIpocBenienne"
®dusuka 11 kmacc /Msxkumes I'.51, byxosues b.b. Corckuit H.H. mox penakiueit

[TapdenTtheoii "IIpocBenienne"

METOANYECKHUE MATEPHUAJIBI 1IJIS YYUTEJIA

®usuka. 10 -11 knacc. Kuura g yuurens C.B.I'pomos
«Metoasipemenuspuznueckux 3anaqu». 10-11 knaccer. Ast. 30pun H.H.
®usuka .Coopuuk 3ama4 A.Il. PeivMkeBuu

" 1000 3agau ¢ otBeTaMu U pemenusmu" Jlemunosa M.1O

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
http://school-collection.edu.ru/

https://phys-ege.sdamgia.ru/
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