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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3y/ibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ ydy€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX ocoOeHHocTe oOydaromuxcsa. [Iporpamma 1o Qusuke gaér
IpEeCTaBICHNUE O LEJAX, COAEPKAaHUM, OOIel cTparernu OoOy4eHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKu yriiyOJEHHOTO YpOBHS I03BOJIAET pPEaaM30BaTh 3ajadu
po(hecCHOHANBHOM OpPHEHTAllMU, HApPaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELMATbHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0lero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa00THYecKoi OCHOBOM ISl pa3paOOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM U IMpPEIMETHBIM pe3yJbTaTaM OOy4aroIluXcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma no ¢pu3mKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3nkay 1no rogaM o0ydeHusl.

[Iporpamma 1o ¢u3uke MMeeT NPUMEPHBIH XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMH (PU3UKH [Tl COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY YUWUTElIEeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaM3alUd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJIEHHOM YpOBHE IPH YCIOBUU COXpaHEHMsI 00s3aTeabHOU
4acTU COJIEPIKaHuUs Kypcea.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLUN JJisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAenyio XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaY4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMH YU4EOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KYpC SBISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoea czenmepanuzayuu. B cooTBEeTCTBUM ¢ HEHl MaTepuall Kypca (GHU3MKH OO0BEAMHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (OpMHUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuzanus npearnojgaraeT UCIoJib30BaHUE T'yMaHUTApPHOTO
noreHuana GU3NYEecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C Pa3BUTHEM OOILIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonou Hnanpagnennocmu. Kypc ¢usuku  yrayOa€HHOTO  ypOBHSA
IpeIoyiaracT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX TeOpuil U 3akoHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypOBHE OOIIMX IPEICTaBICHUN
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3rxkonocuzayuu peanusyercs IMOCPEACTBOM BBEICHHUS HIIEMEHTOB COJEp)KaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKHM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX/1eHUs Npo0sIeM pallMOHaIbHOTO IPUPOJIONIONIL30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHnue cozepkaHusl MPOrpaMmbl 10 (PU3UKE JTOJKHO ObITh MOCTPOSHO HA MPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOTO noaxoaa. g dpusuku peanusanus 3TUX IPUHLKIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEJIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JEWCTBYOLIEro (hakropa
yuebHoro mponecca. [l  yrmyOn€HHOrO YpOBHS — O3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OIbITHI IpU
U3y4eHHH HOBOTO MaTepuaia, JiabopaTropHble padoTel W paboThl mpakTukyma. llpu sTom
BO3MOXHBI /IBa crioco0a peayn3alnuu pU3HMUECKOro MpakTHKyma. B mepBom ciydyae mpakTUKyM
npoBoautca au6o B koHue 10 m 11 kiaccoB, OO mocie MmepBoro W BTOPOro IMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil croco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
7a00paTOpHBIX paboOT, KOTOPHIE MPOBOMAATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa HOHUMAETCsl CAMOCTOATEIbHOE MCCIIEJ0BAHUE, KOTOPOE ITPOBOJAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIAaroBO MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
IPAKTUKyMa MPEeCTaBlIeHA €UHBIM IepeuHeM. BoIOOp TeMaTuku AJis 3TUX BUAOB YUEHHUUECKUX
NPaKTUYECKUX PabOT OCYLIECTBISETCS y4acTHHMKaMM 0Opa3oBaTeIbHOIrO Ipoliecca MCXOls U3
O0COOEHHOCTEHl MOYPOYHOrO TIUIAHUPOBAHMA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOAUTH TNpPSMblE M KOCBEHHBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKMX BEJIWYUH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENsSETCS PELISHUIO0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7ad IPUOPUTETOM SIBIISIIOTCS 3a/addl C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
(bu3nyecKoil MOJIebI0, MO3BOJISIONINE MPUMEHATh N3YUEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3zienia Kypca, TaK U MHTErpupys NPUMEHEHUE 3HAHWW W3 pa3HbIX pasnenos. [l
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SBIAIOTCS 3aJaHMsl Ha OObBsICHEHHE/TpeAcKa3aHue
NpOTEeKaHUs (PU3UUECKUX SIBJICHUH U MPOLIECCOB B OKPYXKAIOLIEH >KU3HM, TpeOyrolue BbIOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOTO Tporecca Kypce (Pu3uku yriayOJa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOmiero o0Opa3oBaHUs JIOJDKEH H3y4yaTbCcs B YCIOBHSX NpeAMETHOro kabuHera. B kaOunere
(bu3HKH T0JKHO OBITH HEOOXOMMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpaiMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B Iporpamme Mo



¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJISI YYCHHMUYECKHX IMPAKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleuMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabopaTOpHOro OOOpyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs1 GU3UKU B 001LIEeM 00pa30BaHUU SABIISIFOTCS:

dbopmupoBaHUE UHTEPECA U CTPEMIICHHUS 00YUAIOIIUXCS K HAYYHOMY W3YYEHUIO MTPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE IMO3HaHMA H  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOIO OTHOILEHHS K OKPYKAOLIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHrne YMEHHI OOBSICHATH SIBICHUS C UCIOJIBb30BaHUEM (DU3MYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeNIbCTB;

dopMHpOBaHHE TPEACTABICHUH O PO (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NeSITEeIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOydYyeHMIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuX Lened oOecrneynBaeTcsi pelIeHHeM CIEAYIOHMX 3a7ad B Ipolecce
W3YYCHHUS Kypca (GU3UKH Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (H3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHThI acTPO(U3HKH;

¢dbopMHpoBaHUE YMEHUI NPUMEHAITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B OBCEIHEBHON )KU3HU;

OCBOCHHE CITOCOOOB PEIIEeHUS Pa3IMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHuEe (U3MUECKON MOjenH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEpIpeTalud HWHPOPMAILUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJy4EHHOT'O pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsI Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATENLCKOM, TBOPYECKOM
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaNbHOM AeATeIbHOCTH, CBI3aHHOM ¢ (QU3UKOM.

B cootrBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBIH ypOBEHb H3yUEHHS
yaeOHoro mpenmera «®Dus3uka» Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpaAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (U3UKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOiaeHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 wacoB B Hepento), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLINXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO NO3HAHMS MPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CnocoObl u3mepeHus: GU3NYECKUX BEIUYHMH (aHAJOTOBBIE M IU(POBBIE M3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPIOE TEI0, UJleaNbHasl )KUJKOCTh, UJICAIbHBIN a3, TOYSUHBIH 3apsn). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. Du3nyeckas Teopus.

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

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

M3mepeHne Cuiibl TOKa M HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKAa TPH ITOMOIIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAHMHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBI KoOpaAuHAT. CIIOKEHUE TIepeMEeNICHUH 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMyTH MaTepUATbHON TOYKH OT BpEMEHU U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJI YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHATbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nukeHue. /[BrxeHne MarepualbHON TOYKH M0 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vacrora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepPHalbHOM TOUKH.

TexHu4yeckne yCTpONCTBA W TEXHOJOTHMYECKHE TMPOIECCHl: CIHJAOMETp, JIBHKCHHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus mpeAaenbHOro nepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpomeHHOTo Mo YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienue cCKkOpoCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBOi CKOPOCTH B PEYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CHUCTeMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne yckOpeHUss TpU MNPSAMOJIUHEHHOM PaBHOYCKOPEHHOM JIBIDKEHHH IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHuss KOHUYECKOrOo MasiTHUKa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HproTOHA AJ1s1 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoil mupoThl. JIBHkKeHHE HEOECHBIX TNl M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YCKOPEHHEM.

Cuwna tpenusa. Cyxoe Tpenue. Cuia TpeHUsT CKOJbXKEHUS M CHJIA TPEHUS ITOKOS.
Koaddurment tpenuns. Cuiia CONPOTUBIICHUS MPHU JBMKCHUU Tella B JKUJIKOCTH HIIU Tase, e&
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE TMPOLECCHl: MOAIIUIHUKH, JIBH)XEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOICUCTBYIONIEH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHUEM MaCChI Tesla
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKopeHHOM MOABEME U MaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBIKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rUMOTE3bI O HE3aBUCHMOCTH BPEMEHHU JBWKEHHUS OpycKa MO HaKJIOHHOM
MJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKMHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pel€Tyarble KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 MexaHuxe.

NMnynbc mMaTepuallbHOW TOYKH, CUCTEMbl MAaTepUaNIbHBIX TOYeK. L[eHTp macc cucrtemsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umMmIysnbca MaTepHalbHOM TOUYkM. [IpencraBieHuMe O COXpaHEHHMH MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MaToM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mpeacTaBiIeHUE
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETHYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMuUpOBaHHOW MPYKUHBI. [loTeHIMaNbHAsT SHEPTHUs Tejla B OJHOPOJIHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHast SHeprus Tena B ITPaBUTALIMOHHOM I0JI€ OJAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKOpocTh. TpeThs KocMHUEcKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAHECHHSI MEXaHHMUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum 171 uaealbHOM KUJKOCTH KakK CJEJACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTOJET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

N3MepeHre MOIHOCTH CUIIBL.

W3menenune sHEpruu Tena mpu COBEPIICHUH paOOTHI.

BzaumHble npeBpalieHus KMHETUYECKOM W NMOTEHUMAIBHOW DHEPruil NMpU JAEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenue padbOThl CUIIBI TPEHUS IIPU ABUKEHUHU TEJIa 110 HAKJIIOHHOMN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynockoe nBmxenue. XapaxTep IABIKEHHS M B3aUMOJCHCTBUS
YyacTHIl BellecTBa. Mojiesii CTpOSHHUsI Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuectBo
BewectBa. [loctostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl €€ m3mepenus. lllkana TemmepaTtyp
Lenbcus.

Mopens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOpHM: 4YaCTHIBl Tras3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3zoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoioTHas Temmeparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: H30TepMa,
u30Xxopa, nzobdapa.

CBs3p MEXIy [aBlI€HUEM U CpeAHEW KHUHETUYECKOW OSHeprued moCTyNareabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYNl HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIUIOBOTO JBUKEHUS €€ YaCTHLL.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocteit.

Monens onbita IlTepHa.

[TputsxeHue MOJEKyII.

Mopenu KpUCTAUTINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropsiueil ¥ X0JIOJHON BOJIOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHme w  BHyTpeHHue napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoguHamuku. CaMOIpon3BoOJIbHAs pellakcalys TEPMOJAUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMHUKE — CHCTEMa YPAaBHEHMI: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mus
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJIeaIbHOI0 rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco® H3MEHEHHMsS BHYTPEHHEH HHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KonunuectBo Ttemnotel. TemnmoéMmkocTh Tena. YenbHass M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeEIioTa CropaHusi TomuMBa. Pacuér konmyecTsa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIif 3ak0H TepMoaWHAMHUKH. BHyTpeHHss1 sHeprus. KomudecTBo TemioTsl 1 padora
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOINHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIWHAMUKU NI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT O0oJiee XOJIOAHOrOo Tela K Oosee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuniMne! geiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

DKOJIOTUYECKHUE ACIEKTHl UCIOJIb30BaHUS TEIUIOBBIX ABUrarenei. TemioBoe 3arps3HeHue
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE YIEIBHBIX TEIUIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnproTepHble MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBSA3U 3HEPTMHM MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS M TEMIIEpPATyphbl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwe wu KumeHwe. YenbpHas TemioTa
napooOpa3zoBaHMUs.

Hacpiniennsle ¥ HeHachllleHHble Mapbl. KauecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHUS B KUIAKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpuctammnyueckue u amopdHbie Teaa. AHMU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHOro Tema. Pactsbkenue m coxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHUE.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT MOBEepXHOCTHOTO HATsHKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUsl U IUIABJICHUS KPUCTAIUIMUYECKOIO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

W3yueHune CBOMCTB HACBHIIEHHBIX ITApPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuKa.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposABIIEHUs. DIEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsanoB. IIpoBONHMKM, NMAIEKTPUKU W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

Bsaumoneiicteue 3apsnoB. Todeunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

IToTeHIManbHOCTE ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHLMATIOB M HANpsKEHHE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJJEKTPOCTATHUECKOM  IIOJIE. [Torenuunan
NIEKTpOCTaTUYECKOro mouid. CBsA3b HANpPsDKEHHOCTH MO M PAa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJHOTO).

[TpyHIMI Cynepno3UIIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy mmapa. [lose paBHOMEPHO 3apspDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapruHbl 1MHUNM HANPSY)KEHHOCTU ATUX I1OJIEN U SKBUIIOTEHIMAIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHoe — coenMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHUE HIIEKTPOIPUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Mogens anektpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPruu 3apsLKEHHOTO KOHAEHCATOpa B DHEPTHIO M3ITY4YEHHUS
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LENH, COIEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUUAIOB (HANpPSDKEHUS) TPU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiil 31eKMmpuYecKuil mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAaHMS ITOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpsoxenne U n OJIC €.

3akon OMa a1 yyacTKa LenH.

ONEKTPUYECKOE  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI WM IUIOIIAJU IIONEPEYHOI0 CEYEHHMs. Y ENbHOE CONPOTUBIIEHUE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AMeKTprueckux nenei. [Ipasmia Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 3JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIIEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa Wi MOJHOM
(3aMKHYTOI) 3JI€KTpHUUECKOM 1enu. MOIIHOCTh HCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK NIEKTPUIECKON SHEPTIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HaNpsKEHUU.

[Tpsimoe u3zmepenne DJIC. KopoTkoe 3aMbIkaHUE TajbBaHUYECKOI'O 3JIEMEHTA M OLIEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cCMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezaena U3MEepeHus amrnepMerpa (BoJbTMETpa).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb pA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  COINPOTUBJIIEHUS  METANIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAs MPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexkTpuueckuid TOK B ra3ax. (CaMOCTOSITENBHBII W HECAMOCTOSTENbHBIA pasps.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHnueckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MEJIW, BBIIUIABKA ANTIOMHUHUSA, DSJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuuuH. OlleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
paszzenax «Y4eHUYECKUH SKCIIEPUMEHT, JIa0opaTOpHbIEe Pa0OThI, MPAKTUKYM))).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadoa,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanudeckoe IBIKEHUE B )KUBOH mpupoje, Auddysus, 0cMOC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHbBIE SIBJICHUS B IPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, JKUJKWE KPHUCTAUIbl, DJJIEKTPUYECKHE CBOMICTBA METAJJIOB, 3JEKTPOIUTUYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHWE KOHCTPYKIIMU (KPOHIITEHH, pemeéTdyarpie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLUOHEP, TEXHOJOTHH TOJYYEHHS] COBPEMEHHBIX MaTepualoB, B TOM YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalITbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarsmmTHoe Mojie.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKIHH.

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

Cuna Amrmepa, €€ HanpaBJIECHUE U MOTYJb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.



TexHuueckue ycTpoMcTBa M TEXHOJIOTMUECKUE IIPOLIECCH: NMPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTaTeNlb SKOOU, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHUH WHAYKOIMA MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUNA MarHATHOM HWHIYKUMM TOJS JUIMHHOTO TPSIMOTO TMIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPa MATHUTOAIEKTPHUUYECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Hccnenoanue qeiCTBUS NOCTOSIHHOI'O MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUUU. [loTOK BekTOpa MarHUTHOM MHAYKIuu. D/(C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymka HMHAYKTHBHOCTM B L€NM IIOCTOSHHOTIO TOKa. fIBieHHe
camounaykiuu. 3/1C caMonHayKIUU.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOU]I, 3al1UTa OT 3EKTPU3ALNU TeJ NPH JIBUKEHUHU B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS] MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTFOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Hccnenosanne 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MoeH IEeKTPOMAarHuTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarennuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

['apmonunueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OIMCAHUE.
DOHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOoW »Hepruu). BriBojg



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMATH4YECKOT O ONMCAHMS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileprnoa Manbx cBOOOAHBIX KOJIEOAHHI MaTEMAaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HaGmroienne He3aBUCHMOCTH TTEPHOJIa MAIBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyxaromux KojgeOaHUi U 3aBUCUMOCTH MEePHOJa CBOOOTHBIX KoJeOaHUun
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KoJIeOaHui Ha yIIPYyroM TOBeECE.

W3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B HJICATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IndHON popMe 3aBHCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycouganbHbIid IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NTIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, nmepegada U moTpedlieHHe AIIEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKH TPU TPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCIOIB30BAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiad.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHNs.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop HE3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

HccnenoBanuie paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynble u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs M AjJuHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUE, UHTeppepeHIns U Tudpakius.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MPOIOTBHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUYECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHuM.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(HuOIEeTOBOrO U3ITyUeHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHetHOE pacnpoCTpaHEHHUE CBeTa B OJAHOpOAHOM cpene. JIyu cera. TodeuHbrit
HCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIIOCKOM
3epkane. Cepuyeckue 3epkaia.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIM ITOKa3aTenab NpenoMieHHs. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbII yroi MOIHOro BHYTPEHHETO OTPaKEHHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmylia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYECKas CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMeps! KilaccuyeckuX MHTEp(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAs
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue MpesioMIIEHUs CBETA.

HaO0nroneHue nosiHoro BHyTpeHHEro oTpakeHus. Mojienb CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Y€pe3 MIIOCKONApaIENIbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

HaGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BeIecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOISpU3alluU CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOr0 N3IYYEeHUs Ha JBYX LIEIAX.

Hab6nronenune aucnepcum.



Habmionenue u uccnenoBanue 1uppakiuoOHHOTO CIIEKTPA.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI TPUMEHUMOCTH KJIACCHMYECKOW MeXaHWKu. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaLIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.

TexHu4yeckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OmnpezneneHre UMITYyJIbCa U DHEPTUU PEIATUBUCTCKUX dacTull (1Mo dororpadusM TpexkoB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYIIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIOTHO MOTJOMIAIONIYI0 U
a0COJIIOTHO OTpakarotyto nmosepxHoctsb). OnbiTel [1. H. JIeOenena.

BosHoBbeie cBoiicTBa yactuil. Bonubl ae bpoitnsa. Jlnuna BonHbl e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3auMM  JBHXKyleiicss 4dactuupl. KopmyckynsipHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus HeonpeaeiaéHuocteit ['eiizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus potorpdexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJIEHHOE HU3NlyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKUE NIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Mopens onsita Pesepdopra.



Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolCcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJAOPOJA U U3MEPEHUE MOCTOSHHOMN
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOrO pacnaaa. PaauoakTtuBHblE u30TOnbl B mpupone. CpoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. Anepubie cuibl. [ledekt maccsl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHbl, Me30HBI U JenToHHI. lIpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

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

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUECKHUE MPOILECCHl: TO03UMETp, kKamepa Buiibcona,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA € HCTIOJIb30BAaHUEM J103UMETPA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOJbl KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccienoBaHUd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHAsi aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun ComnHIa U 3BE37,.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3l TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3n. (CoBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3beranue ramakTtuk. Teopus
Bonsoro B3peiBa. PennkroBoe nzmydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro HeGa  HEBOOPYKEHHBIM  TJIA30M € HCHOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0Ob! n3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIENOBaHUN 3aBUCUMOCTEH  (pu3MUecKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOmeHne W cUCTeMaTH3alUsl  COJAEp)KaHMs — pa3fenoB  Kypca  «MexaHUKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Konebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJIOIMYECKOW, COLMANIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMUpOBaHUM MpeACTaBICHUN O (PU3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C YIETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTUKH, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMUA, C6A3AHHDBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIETMPOBAaHUE, MOZEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIMM Ha OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMMA.
[Tpu3Haky no100Ms TPEYroabHUKOB, OIIPEIEICHNE TUIOMIA U IUIOCKUX UTyp U o0bEMa Te.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  MpUpOAE,  DKOJOTWYECKHME  PUCKM  HpPU  IPOU3BOJCTBE  3JIEKTPOIHEPTHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelpl, yJIbTPa3ByKOBass JMArHOCTUKA B
MeAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOECHHE aTOMOB M MOJIEKYJ, KpPUCTaJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN per€TKY, CIIEKTPAIbHbBIN aHAIU3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
SAxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLUHMOHHAs Tedb, JHMHUM DJEKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJIHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi SHEPIeTUKA U SKOJIOTUYECKHE aCHIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro npeamera «Du3nkay JT0JKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOH LICHHOCTHBIX OpPHEHTAlUil, IIO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHHe KU3HEHHOIO OIBITA M OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYYaloImerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

e CHoCOOHOCTh OILIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTH (U3HUKH
Ha MPOTSHKEHUHU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME M OCYILIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOPMHUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3NYECKON HAYKH;



OCO3HAHUE LIEHHOCTU HAy4YHOW [IE€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYEHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYIO U HCCIEAOBATENbCKYIO  JEATENbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LENH JESATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUMsST B PACCMATPUBAEMbIX (PU3NYECKUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOjaeMbl C Y4ETOM aHajaM3a HMEIOIIUXCs
MaTepHaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3MUECKOH
HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIILCKON M MPOCKTHOM JEATEIHHOCTH B
o0macti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CAaMOCTOSITEIBHOMY TOHWCKY
METOJIOB pELICHUS 3a7a4 (PU3UYECKOTO COJCpKaHUS, NPUMEHEHUIO Pa3TUYHbIX
METO/IOB ITO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHCIIE TPU
CO3/ITaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh MPUYMHHO-CJIEICTBEHHBIE CBA3M M aAKTyaJIM3UpOBaTh 3a7ady, BBIJBUIaTh
TUNOTE3y €€ pelleHus, HaxXOJuThb AapryMeHThl I JOKa3aTelbCTBa CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHBIE B XOJ€ pEUICHUs 3a/ayd pPe3yJbTaTbl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbLHOMN JEATEILHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATETbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIAJCTh HAaBBIKAMU TOJy4eHUS HHGpopMalMu (U3UYECKOTO COJAEpX aHUA U3
HMCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IOWCK, AaHAJU3,
CHUCTEMAaTH3allUi0 W HMHTEPIPEeTalui0 HHPOPMALMU pa3IMYHBIX BHUIOB U  (HopM
MpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN  APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepekeHusl, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(DOpMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B Pa3IMUHBIX (opMarax ¢ y4éTOM
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHUE HA ypOKaxX (DU3MKHU M BO BHE-YPOUHOU JNESATEIILHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U WHIUBUyalbHOU PaOOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUS MO €€ JTOCTH)KEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenessiTb pOiu C
y4€TOM MHEHHUM YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYyaCTHHUKAa KOMaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHMs] pacUETHBIX U KAYECTBEHHBIX 3a/1ay, MjaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEMOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO M TPOSIBICHUIO JPYAHIMH B 00IACTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

HCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PELICHUs;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce MOCTHKEHHs JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (hu3MKe st
YPOBHS CpeqHEro o0Imero oOpa3oBaHus y 00y4YarOMUXCs COBEPIICHCTBYETCS YMOIIMOHAIBHBIN
UHTEJJIEKT, MPEIIoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOIIb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTHX,
YYUTHIBATh €r0 MpPH OCYIICCTBICHUU OOIIEHHs, CIHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C
JIPYTUMH JIFOBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xonmy oOyuenust B 10 knacce npeaMeTHbIC PE3yIbTaThl Ha YriayOJEHHOM YPOBHE JOJKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUIA:

NOHUMAaTh pPOJIb (U3UKH B IKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHUe onucareabHOM,
CHCTEMaTH3UPYIONIEH, OOBSICHUTEIBHOW M MPOrHOCTUYECKON (yHKUMK (usmueckon
TEOPUH — MEXAHHMKH, MOJEKYJISPHOM (PU3MKM M TEpPMOJMHAMMKH, POib (prusnyeckon
TeopHH B (HOPMUPOBAHHUHU NIPEACTABICHUHN O (GU3NIECKON KapTHHE MHPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(s1BJIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe u abCONIOTHO HEYNPYroe CTOJIKHOBEHMSI, MOJIEIH
rasa, >KUJIKOCTH M TBEPAOro (KpUCTAUIMYECKOIO) Tena, MACalIbHbIN ra3, TOYCUHBIH
3apsij1, OMHOPOIHOE IEKTPUIECKOE TOJIE;

pasnuyath YCJIOBUS (TpaHMIbI, OONAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
UCTIOJIF30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TPOLECChl U SIBICHUS, HCHOIb3Ys
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTb MEXaHHYECKOTO
JBYOKEHUS, (OpMYyNBI KHHEMATHKH PAaBHOYCKOPEHHOTO IBIIKEHUS, MpeoOpa3oBaHUs
[anuness a8  CKOPOCTM M TEpeMElIeHus, 3akoHbl HbloTOHa, MpUHLIUI
OTHOCHUTENBHOCTH ['amuiesi, 3aKOH BCEMHPHOTO TATOTECHUS, 3aKOHBI COXpPaHECHHS
UMITYIbca M MEXaHWYECKOHM DSHEpruM, CBA3b padOThl CHJIBI C HW3MEHEHHEM
MEXaHUYECKOW HHEpPruH, YCIOBHS paBHOBECHS TBEPIOTO Tela), MpPH ITOM
UCMOJIb30BaTh ~ MaTEeMaTHYeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (PU3UIECKUX 3aKOHOB: MpeoOpa3oBaHuii [ anuses, BTOPOro U TPEThEro
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCa U MEXaHUYECKON SHEPrHH, 3aKOHA
BCEMHUPHOTO TATOTCHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJIApHON (U3UKM W TEPMOAWMHAMHUKH (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHUEHTpaluued €ero MoOJIeKYyJ, CBS3b TEMIEpPAaTypbl BELIECTBA CO CpeaHEr
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ MU €ro TeMIEepaTypou, ypaBHEHHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX IpoOIeccax), IMPH H3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIJIOBHS NPUMEHUMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPHO3UIMU BJEKTPUUECKUX MOJEH, IIPU ATOM YKa3biBas YCJIOBUS NPUMEHHUMOCTH
3akoHa KynoHa, a TakXe MPakTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbl Oma s
y4acTKa LEeNH U JAJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH JIxoynsa—JIeHna, npasumia
Kupxroda, 3axons @apazaest 1uist 3JEKTPOIH3a);

ONHKCHIBATh (DU3MYECKHUE MPOIIECCHI M SBJICHHUS, WCIIONB3Ys BEIIMUUHBL: TIEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHLIMAIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas SHeprusi, padora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CWJIA YIPYrOCTH, CHUIA
TPEHHUsI, MOIITHOCTh, YHEPTHsl B3aUMOICUCTBUSA Tena ¢ 3eMi€i BOMU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod pedopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAsS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJTHOATOMHOTO Ta3a, padoTa WACATBHOTO Ta3a, OTHOCHUTEIIbHAS BIAXXHOCTH BO3/YyXa,
KIIJI wmneanbHOro TEMJIOBOrO JBHUraTreis; 3JIEKTPUUECKOE II0JIe, HANpPsKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOIO 3apsa WA 3apsSyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAN 3JEKTPOCTATUYECKOTO OIS, pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKas EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONMPOTHBJIEHUE Y4YacTKa LEMH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
ANEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABIKeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUe
M KPUCTaJUIM3allMs, HANpaBJICHHOCTh  TEIUIONEpEeAadyH, DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO IMTPOBOJIHUKA;

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BENWYHHBI OT APYrou ¢
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYCHHONH 3aBUCUMOCTU (PU3NYECKUX BEIHYUH B BUJE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHHBAaTh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTHh  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYeHHBIE PE3YJIbTaThl U JIEaTh BBIBOJI O CTATYCE MPEAJIOKEHHOM TUIIOTE3bI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEILCKOW U TMPOCKTHOM



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3alaydl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (Qu3uveckon
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeEMaTUYECKUX METOJIOB PpELICHUS 3a1ad, IMPOBOAUTH pPAacYETbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (M3MKH, a TakKe HHTEerpaluy 3HaHWW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX MPUHIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLIGHWBATh TOCJIEACTBUS OBITOBOM M  IPOU3BOJCTBEHHON
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JIJIs 1ajbHEHUILEro pa3BUTHS YEJI0BEYECKOT0 00IECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH  JUIA  TIOWCKa,
nepepaboTKu U TpeAbsBIeHUS Y4eOHOM U HAyYHO-MIOMYJSpHON uHOpMalmH,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUH, TaK M HAa OCHOBE aHalnu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpYIIE C WCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALIMIO K Oynymed npodecCHOHATBbHOM — JESTENbHOCTH IO
CIENUATBHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIISL.

K xonny oOyuenusi B 11 kaacce npeiMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, CONHUAIBHON U
3TUYECKON cdepax HesITeTbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JEATEIIBHOCTU YEIOBEKA U
JanbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHHM,  3HAYCHUE ONMCATENIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOrHOCTUYECKON (yHKIMHA (u3nueckoit
TEOPUH — DJIEKTPOJMHAMHKH, CHEHUATBHOM TEOPHUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb Gpu3NMUEcKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM



KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJIE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJICOaHUs, MATEMaTHUECKUH MAasTHUK, HJICAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMaTh BCEOOIIMH XxapakTep (QyHJAaMEHTAJIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIELHAIbHOM TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHs 3JIEKTPUYECKOIo 3apsja, cwia Amiepa, cuiia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAJIN3UPOBATH U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJIEHMSI, UCIIONb3YsI TIOJIOKEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCEN M SHEPTUU B SIAEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
JIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJid,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBMXKYILAsA CHUJA, MHIYKIMS MarHUTHOTO IOJIs, MarHUTHBIN
IOTOK, cuia AMIiepa, UHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIAa CaMOMHAYKLIHH,
SHEepPrus MarHUTHOTO I0JI MTPOBOJHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, TOTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YKCIIO U 3apsi] sipa, DQHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (PU3NYECKUue  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUUM MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTh M300paKeHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30HM, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATh OCHOBOIIOJIAraloIe ACTPOHOMHUYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAaX, B MEXrajlakTUYEeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOLMH 3BE30 U BeceneHHol;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JienaTh BBIBOJABI IO  pe3yibTaraM
MCCIIE/IOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEIJIOKEHHOM TUIIOTE3Bl: IJIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro TpyJa MpH MPOBEACHUU HCCIIEIOBAaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdyETHBIE 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHON (PH3UYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeUalolre TPeOOBAHUAM 3a/1a4H, IPUMEHAITH GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pemieHuss 3ajad, IPOBOAMTH pPAcdy€Tbl Ha OCHOBAHMM HMEKOIIMXCA JAaHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PpEUIEHHS C Y4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpoM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUEeCKUMM TMpoleccaMu, C TO3HIMMA
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSATH pa3IuyHble CIIOCO0B! PaboThl ¢ HH(popManHen (HU3NIECKOTr0 COJepKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4eOHOW M HaydHO-TIOMYJISIpHOW HH(OpMauy,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLUY;

NPOSBISATh OPraHU3allMOHHBIE M IO3HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO PpaCHpeleisTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoJsinyecTBo yacoB DJIEKTPOHHbIE
(undposbie)
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KoHTpoibHbIe IpakTu4eckue 0fpaz0BATELHEIE
padoTshI padoThI pecypes
Paznea 1. HAYUHBIA METO/ IO3HAHUS ITPAUPOIbI
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOLBI 6
Hroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEpOTO Tena S) 1
2.4 3aKOHbI COXPAHEHHUS] B MEXAHUKE 10 1
Hroro no paszneny 35
Paznena 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 TepmoanHamuka. TennoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BenecTBa. dPazoBbie 14 1
epexobl
Hroro mo pazueny 49
Paznea 4. QJIEKTPOJAMHAMUKA
4.1 DIEKTPUUECKOE M0JIE 24 1
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1
4.3 TokM B pa3nu4HbIX cpenax 6
Hroro no paszneny 54

Paznea 5. PU3HUYECKHAN IPAKTUKYM




5.1 Du3HUeCKUil TPaKTUKYM 16 16
Hroro no pazneny 16
PezepBHOE BpeMms 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMpPoOrpaMmblI Bcero Kontponbueie | Ipaxriyeckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypebi
Paznea 1. QJIEKTPOJAMHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHasE MHIAYKIINS 13 1
Hroro nio pazaeny 27
Paznen 2. KOJIEBAHUWSA U BOJIHBI
2.1 Mexannueckue KoueOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOAHHUS 15
23 MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Hroro 1o pasneny 60
Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 OcuoBel CTO 5 1
HWroro no pazneny 5

Pasznesa 4. KBAHTOBASA ®PU3UKA




4.1 KopnyckynsipHO-BOJIHOBOH Jyalii3mM 15
4.2 dusrka aroma 5
43 ®u3rKa aTOMHOTO S7jpa U dJIEMEHTapHBIX 5
' YaCTHUIL
Hroro mo pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU
5.1 ‘ DJIeMEHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 ‘ ‘
Htoro no pazneny 12
Paznea 6. PUSHUYECKHUIN MPAKTHKYM
6.1 ‘ Du3nuecKuil NpakTUKyM 16 ‘ 16 ‘
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 HPEMETHOTO COJIEPKaHMS U OIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no paszneny 15
PezepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
MNOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka uugposbie
n/n Bceero KP TIP oOpa3oBaTe/ibHbIE

pecypcbl

1 dusnka — pyHIaMeHTaIbHAsI HayKa O IPUPOJIC 1




Hay‘leIfI METOJ IMO3HAaHUA U METOAbI NCCIICIOBaHUs

2 .
(U3HYECKUX SIBJICHUN

3 DKCHEPUMEHT U TEOPHS B MIPOLIECCE MO3HAHUS TIPUPOJIBI.
HabGmronenue u skcrepuMeHT B pusnke

4 Crnioco06bI n3MepeHus GU3MIECKUX BEIMYUH

5 AOGCOIIOTHAS M OTHOCUTENbHAS MOTPEIIHOCTH U3MEPEHU
(U3HYECKUX BEIIMYUH
MonenupoBanue B pusuke. Poib u Mmecto pu3uku B

6 (hopMUpOBaHUU COBPEMEHHOM Hay4YHOI KapTUHBI MUpPA, B
MIPAKTUYECKON JIEATEIbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.

7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKeHU. [Ipsimas u
oOparHas 3a/1a9i MEXaHUKU
Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IIPOEKIIMU Ha OCU

8 koopauHar. Tpaekropus. [lepememenne. Ckopoctb. Mx
MIPOEKIIUU Ha OCH KOOPJMHAT

9 PaBHOMepHOE npsMonuHeliHoe nBukeHue. ['padpuueckoe
ONMMCaHUE PABHOMEPHOIO MPSMOIMHEHHOTO ABUKEHUS

10 CnoxxeHue nepeMenieHuil u ckopocreil. Pemenne 3agau
HepaBHomepHoe BH>keHHE. MTHOBEHHAsI CKOPOCTb.

11 VYckopenue. [IpsmonnHeitHOe TBUKEHNUE C TTOCTOSTHHBIM
YCKOPEHHUEM

12 I'padmueckoe onucanue NPSIMOIUHEHHOTO TBUKESHHUSI C
TTOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO TTaICHHS.

13 3aBUCHMOCTb KOOPJAMHAT, CKOPOCTH, YCKOPEHUSI OT BPEMEHHU
1 UX rpaduku

14 JIBu>keHue Tena, OpoIIeHHOro MOJ| YIJIOM K TOPU30HTY
KpuBonuneiinoe npmxenue. [[BHkeHue 1o OKpy>KHOCTH.

15 VYrioBas 1 1uHeNHas ckopocTs. [lepuon u yacrora.

I{eHTpOCTpEMUTENFHOE U MTOJIHOE YCKOPEHUE




16 KontposbHas padora no teme "Kunemaruka' 1
[Tepsriif 3akoH HproToHa. HepLManbHbIe CUCTEMbI OTCUETA.

17 [Tpunun otHocuTensHOocTH ['anunes. HemnepuuanbHubie 1
CUCTEMBI OTCUETa

18 Cuna. PaBHozeiicTByto1ast cuiia. Bropoit 3akon HeroToHa. 1
Macca

19 B3anmopencrtaue ten. Tperuit 3akodH HeroToHa 1

20 [Ipunnun cynepnosunuu cui. Pemenue 3agau Ha 1
MprUMeHeHne 3akoHoB HproToHa

21 3aKkoH BCEMUPHOTO TATOTEHUS. DOKBUBAJIEHTHOCTb 1
I'PAaBUTAIMOHHON M HHEPTHOW MAaCCHhI

22 Cuia TSHKECTH U YCKOPEHHUE CBOOOTHOTO TMaJICHUs 1

23 JIBm>keHHE HEOCCHBIX TENT U UX UCKYCCTBEHHBIX CITYTHHKOB. 1
IlepBas kocMuueckas ckopocTh. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna TpeHus. HpnpozEa U BUJBI CHII TpeHUs. J[BrkeHue B 1
KHUJKOCTHU U raze ¢ y4ETOM CHIIBI COTPOTUBIICHUS CPEJIbI

26 Hasnenne. I'mapocrarnyeckoe nasieHune. Cuia Apxumena 1

27 AOcomoTHO TBepaoe Teno. [loctynaTenbHoe u 1
BpalarenbHOe ABM)KEHHE TBEPJIOTO Tela

28 MOMEHT CuJIbl OTHOCUTENBHO OCH BpateHus. [Inedo cumsl 1
Crnosxenue cull, MPUIOKEHHBIX K TBepaoMY Teny. LlenTp

29 TSDKECTH TeJa. Y CIIOBHSI PABHOBECHSI TBEPJIOTO Tea. Buibl 1
paBHOBECHS

30 Pemenue 3amau 1

31 KonTponbHas ga60Ta o reMe "/lunamuka. CraTuka 1
TBEPAOro Tela
Nmrryibe MaTepraabHOW TOYKH, CHCTEMBI MaTepHATbHBIX

32 Touek. L[eHTp Macc cucteMbl MaTepHalbHBIX TOYEK. 1

Teopema 0 IBIOKEHUH IICHTPA Mace




I/IMHy.]'IBC CHUJIBI 1 U'BMCHCHHUE UMITYJIbCA TEJla. 3akoH

33 COXPAHEHHUs UMITyJIbca. PeakTUBHOE BHKEHME 1

34 MowmeHT umIysbca MarepuanbHor Touky. [Ipencrasinenue o 1
COXpaHEHMH MOMEHTA UMITYJIbCA B LIEHTPAIbHbBIX HOJISIX

35 Pemenue 3amau 1
Pabota cuibl Ha MaJIoM U Ha KOHEYHOM IE€peMEIeHUH.

36 I'padmueckoe npencraBiaeHne padoThl CHITBl. MOITHOCTH 1
CHJIBI

37 KI/IHGTI/I‘ICCKaiI sHeprus. Teopema 06 U3MEHEHHH 1
KMHETHYECKOW YHEPTUN MATEPUATBHOIN TOUKH

38 [ToTeHunanbHbIe U HEMOTEHIUAIBHBIE CUJIBL. 1
ITorennmanpHast s3Heprus. Bropast KocMuueckas CKOpocTh
Tpetbst kocmMuueckasi ckopocTb. CBsi3b pabOThI

39 HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOI 1
SHEPI'UU CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYECKOil
SHEPTUU

40 Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE 1
bepHynnu 11 uaeanbHON )KUIKOCTH

a1 KOHTpOJ‘IL'I:Ia}I pabota 1o Teme "3aKOHbI COXpPaHEHUS B 1
MEXaHHKe

42 Pa3BuTne npexncraBnenuii o npupoae TenaoTsl. OCHOBHBIE 1
nonoxeruss MKT. Jluddyszus. BpoyHoBckoe nBuxkeHne

43 Crpoenue 1“33006pa3HLEX, KHUJIKMX U TBEPJBIX TeJl. XapakTep 1
JIBUKEHMSI U B3aMOJICHCTBHS YAaCTHI] BEIIECTBA

44 Macca u pazmepsl MoJiekyn (atomoB). KommuectBo 1
BeniecTBa. [locrossHHas ABorajgpo

45 Temnepatypa. TernoBoe pasHoBecue. [llkana [enbcus 1

46 Pemenue 3amau 1

47 WUneanpuelii ra3. 'a3oBble 3aKOHBI 1

48 VYpaBuenue MenneneeBa-Knanelipona. Pemenne 3agau 1

49 AbGcomoTHas Temneparypa. 3akoH JlanpToHa 1




I/I30npoueccm B HACaJIbHOM ra3s€ ¢ IIOCTOIHHBIM

S0 KOJIMYECTBOM BEILLIECTBA

51 I'paduueckoe mpeacTaBiIeHnE U30MPOLIECCOB: H30TEPMA,
n30xopa, u3obapa

52 OcnHoBHoe ypaBHeHne MKT

53 Pemenue 3amau
CBs13b a0CONMIOTHON TeMIepaTyphl TEPMOJMHAMUYECKON

54 CUCTEMBI CO CpEHEN KHHETHUECKON SHEepruen
MOCTYMATEJIbHOIO TEMJIOBOr0 JIBM)KEHUS €€ YaCTHUIL

55 O000111eH1E U cUcTeEMAaTH3aus 3HaHui 10 TeMe "OCHOBEI
MKT"

56 KonTponbnas padbora o teme "OcroBel MKT"
TepMmonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX YCIOBUN

57 s TJ1 cucremsl. BHelHNME U BHYTpEHHUE [1ApAMETPBL.
[TapameTpsl T/ cuctembl Kak CpeHUE 3HAYEHUSI BEJTUYMH,
OMMCHIBAIOUIUX €€ HA MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hauano repmoanHamMuku. CaMonpou3BOJIbHAS
penakcanus TJI cucTeMbl K TEMJIOBOMY PaBHOBECHIO

59 Monenb HJIEAILHOTO rasa B TePMOJMHAMHKE. Ycnous
MIPUMEHHUMOCTHU 3TOW MOJEIIN

60 YpaBHeHHeUMeHI[eneeBa-KnaHeﬁpOHa Y BBIpaKEHHE JIJIS
BHYTPEHHEH YHEPTrUu
BeIpaxxenue i1 BHyTpEHHEN SHEPTUHA OJHOATOMHOTO

61 uaeanbHOro rasa. Kpazucratuueckrue 1 HECTaTUYECKUE
MIPOLIECCHI

62 DOnemeHTapHas paboTa B TepMOAMHaMUKe. Boruncnenue
paboTsI 1o rpaduKy mpoiiecca Ha pV-AuarpamMme

63 Tenmonepenaua kak crmoco0 N3MEHEHUS] BHYTPEHHEH
sHepruu T/] cucremsl 0e3 coBepiieHust paboThl

64 KonBek1s, TermionpoBoAHOCTh, U3JIy4YEeHHE

65 KommuectBo Termnorel. TertoéMKOCTE Tena. Y neapHas u




MOJIApHasi TEMI0EMKOCTH BEIIECTBA. y,I[eJ'IBHaSI TCILJI0OTAa
CropaHus TOIUIMBA

66 Pacuér xonmuecTBa TEIIOTHI IPH TEILIONEepeiade 1
67 [TonsTre 06 aqnabarHom nporuecce. [lepBeril 3aK0H 1
TEPMOJUHAMUKHU
68 KonunuecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS 1
BHyTpeHHeH 3Heprun TJ1 cucremsl
Bropoii 3akoH TepMOMHAMUKH ISl PABHOBECHBIX U
69 HEPaBHOBECHBIX MpoIieccoB. HeoOpaTUMOCTh IPUPOAHBIX 1
MIPOIECCOB
70 [Tpunimne! geictBus TernoBbix MmamuH. K11/ 1
71 MaxkcumansHoe 3Hauenue KI1J1. [ukin Kapno 1
72 Pemenue 3amau 1
73 DKOJIOTUYECKHE aCTIeKThI HCIIOJb30BaHHS TETIOBBIX 1
nBurareneil. TernoBoe 3arpsi3HeHNEe OKPYKAIOIIEH CpeJIbl
74 Pemenue 3amau 1
75 9606H1€HI/I€ U CHUCTeMAaTH3alus 3HAaHUN TI0 TeMe 1
Tepmonunamuka. TernoBbie MaTMHBL"
76 KOHTpOJ'I'I')Hafl paborta no Teme "Tepmonunamuka. TemnoBsie 1
MAaIIHHbI
77 [TapoobpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. 1
VY nenpHas TEmI0Ta NapooOpa3zoBaHUs
Hacwimennslie 1 HeHaCHIICHHBIE Maphl. KauecTBeHHAs
3aBHCHMOCTH TUIOTHOCTH M JIABJICHHSI HACKHIIIIEHHOTO Mapa OT
78 TEeMITepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa HACKHIIIICHHOTO 1
napa. 3aBUCUMOCTh TeMIIepaTyphl KUIICHUS OT JaBJICHUS B
KHUJKOCTH
79 BrnaxxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS 1
BIIQYKHOCTh
80 Pemenue 3amau 1
81 Tsépnoe teno. Kpucrammmyeckue u amopdHsie Tena. 1




AHM30TPONHUS CBONCTB KPUCTAJLIIOB

IInaBnenue n KpucCTaJluIn3anus. y,I[eJ'IBHaH TCIJ1I0Ta

82 1
riaBnerus. CyOnumarnus

83 Hedopmaruu TBEpaoro Tena. Pactsokenue u cxarue. CaBur. 1
Moayns FOnra. [Ipenen ynpyrux nedopmaruii

84 TennoBoe pacupeHue KUIAKOCTEH U TBEPIBIX TEIL. 1
AHTapMOHH3M TEIUIOBBIX KOJIeOaHUI YacTUI] BeIECTBA

85 ITpeobpazoBanme YHEPTUH B PA30BBIX MEPEX0ax 1

86 YpaBHEHHE TEIJIOBOTO OamaHca 1

87 Pemrenue 3amaq 1
[ToBepxHOCTHOE HaTsKeHUe. KanmnuisipHbIe SIBIICHHUS.

88 JlaBneHue noJi MICKPUBJIEHHOW OBEPXHOCTBIO HKHUIKOCTH. 1
®opmyia Jlamnaca

89 9606H1€HI/I€ U CUCTEMAaTH3allys 3HAaHUN 110 TeMe 1

Arperatsble cocTosiHMs BelecTBa. da3oBble nepexoas!”

90 KonTtponbHas pabora o Teme "ArperatHble COCTOSHUS 1
BemiecTBa. Ma3oBbie EPEXobl"
DnexTpu3anus Tea U €€ NposBIEHUS. DIEKTPUUECKUI 3apsil.

91 J1Ba Buza aneKkTpuyeckux 3apsaaoB. [IpoBogHuky, 1
JUBJIEKTPUKU U MOTYIPOBOAHUKHI

92 DneMeHTapHbIN AMEKTPUYECKU 3apsi/l. 3aKOH COXpaHEHUs 1
IEKTPUYECKOTO 3apsa

93 B3aumoperictsue 3aps10B. Toueunsle 3apsabl. 3aKOH 1
Kynona

94 Pemrenue 3anau 1

95 Onekrpruueckoe noiie. Ero 7eicTBre Ha AIEKTPUYECKUE 1
3apsabl
Hanpsix€anocTh anextpuyeckoro nosist. [IpoOHslii 3apsi.

96 Jlnauy HanPsHKEHHOCTH AJIEKTPUIECKOTO ToJIst. OTHOPOIHOE 1
NIEKTPUYECKOE T10JIE

97 IToTeHIIMAaIbHOCTB 3JIEKTPOCTATUYECKOT O 1ToJIst. Pa3HOCTh 1




IOTCHIHAJIOB W HAIIPSXKCHUC

HOTGHHI/IaJ'IbHaH OHEPIu 3apsaa B 3JICKTPOCTATUYICCKOM

%8 nosie. [ToreHman 3JeKTpocTaTHUECKOTo MO .

99 CBsi3b HAPSHKEHHOCTH TOJISL M PA3HOCTH IMOTCHIIMATIOB TS 1
ANEKTPOCTATUYECKOTO OIS

100 [TpuHIUIT CyNEPIIO3UITUH SIIEKTPUUECKHX MTOJICH 1

101 Pemenue 3amau 1

102 [Tone Toueunoro 3apsaa. [lone paBHOMEPHO 3apsKEHHOM 1
cepsl

103 [Tosie paBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. [lone 1
pPaBHOMEPHO 3apsHKEHHONM OECKOHEYHOM MI0CKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE 1
paBHOBECHSI 3apsIJIOB

105 JIVMBIIEKTPUKH U TIOTYITPOBOAHHUKH B 3JIEKTPOCTATUICCKOM 1
noJie

106 Kongencarop. DnekTpo€MKOCTh KOHAEHCATOPA. 1
DIeKTPOEMKOCTH TNIOCKOTO KOH/IEHCATOpa

107 [TapannensHOE COeTMHEHNE KOHJIEHCATOPOB 1

108 [TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB 1

109 DHeprus 3apsHKESHHOT0 KOHACHCATOpa 1

110 Pemenwue 3amau 1

111 JIBrb>keHuUe 3apsiKEHHOW YacCTHUIIbI B OJTHOPOJTHOM 1
ANEKTPUYECKOM T10JIe

112 Pemenue 3amau 1

113 9606HICHI/IC Y CHCTeMAaTH3alus 3HAaHUN TT0 TeMe 1

DJIeKTpUYeCcKoe mnoje"

114 KontponbHas padota mo teme "Inexkrpudeckoe noje" 1

115 Cuna toka. [locTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS 1
MTOCTOSIHHOTO JIEKTPHUECKOTO TOKA

116 Wcrounuku Toka. Hanpsokenne u 5/1C 1




3akon OMa 1S ydacTka Lenu. DJIeKTPUIeCKoe

117 1
COIPOTHBIICHUE

118 3aBUCHUMOCTh COMPOTUBIICHUS] OJJHOPOTHOTO MPOBOIHUKA OT 1
€ro JUTMHBI U TJIOMIAU TOTIEPEYHOTO CCUCHMS

119 VY nenpbHOE CONMPOTHURIICHHE BEIIeCTBa. PereHue 3anaq 1

120 [TocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE 1
COCJIMHEHHE MMPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX dIeKTpUUecKux neneu. [Ipasuna 1
Kupxroda

122 Pemenue 3agau 1

123 PaGora snekrpuyeckoro Toka. 3akon Jlxxoymns —Jlenna 1

124 Pewenue 3amau 1

195 MOMIHOCTB JEKTPUIYECKOTO TOKA. TerioBast MOITHOCTD, 1
BBIJICTIsIEMAasi Ha PE3UCTOPE

126 Pemenue 3amau 1

127 OJ1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA 1

128 3akon Oma 115 TOTHOH (3aMKHYTO# ) DJIEKTPHUYECKON TeTIH 1

129 Pemenue 3amgau 1

130 MOoOIHOCT, UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anay no teme "IlocTossHHBIN AneKTprUYecKuil TOK" 1

135 Pemenue 3ana4 no teme "IlocTostHHBIN AyIeKTpUYECKH TOK" 1

136 Pemenue 3amad mo teme "I1oCTOSHHBIN dNIEKTpUIECKHIA TOK" 1

137 9606H1€HI/I€ 1:1 CHCTeMaTmam:m 3HAHMI 110 TEME 1

ITocTosIHHBIN PTEKTpUYECKU TOK"
138 KonTponbnas pabota mo Teme "IlocTostHHBIN 1

AJIEKTPUYECKUM TOK"




139

OnexkTpuyeckas IPOBOJUMOCTb PA3JIMYHbBIX BEILECTB.
DneKTpUUeCKUi TOK B MeTauiax. CBEpXIPOBOAMMOCTh

140

DNEeKTPUUECKUN TOK B pacTBOpPax M paciiiaBax
IEKTPOIUTOB. 3akoHbl Papajes A IEKTPOIN3a

141

DJIEKTPUYECKUH TOK B razax. [lnazma

142

DNIEKTPUYECKHUI TOK B BaKyyme. BakyymHbIe mpuOopbI

143

DNIeKTPUUECKUN TOK B MOJTYIPOBOAHHUKAX

144

[TonynpoBoIHUKOBEIE TPUOOPHI

S

145

dusnyeckuii mpakTukyMm 1o teme "M3MepeHue Cuiibl ToKa 1
HANPSDKCHUS B IETIH TIOCTOSHHOTO TOKA IIPY TTOMOIITH
AHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIHHBIX TPUOOPOB" MK
"3HakoMCTBO C HU(POBOIi JabopaTopueii Mo Gpu3nKe.
[Tpumeps! n3mMepenus pU3nYecKux BEIUYUH MTPHU TTOMOIIN
KOMITBIOTEPHBIX J1aTYMKOB"

146

®duznyeckuil npakTukym no teme "M3ydyenue
HEPABHOMEPHOTO JBUKECHHUSI C LIENBIO ONPENEICHUS
MIHOBEHHOM CKOpOCTH"

147

duznyeckuil npakTukyM 1o teme "M3MepeHune yckopeHus
MIPH MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHXKEHUU TI0
HaKJIOHHOH 1m1ockoctr" mim "VccaemoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH"

148

®uznueckuil NpakTUKyM 1o Teme "M3mepeHne yCKopeHus
cBoOOIHOTO TazeHus" win "M3ydueHue nBKeHUS Tela,
OpOILIEHHOTO TOPU30HTAIBHO"

149

dusnyeckuil NpakTUKyM 1o Teme "M3ydeHne qBUKEHUS
Tesa 10 OKPYKHOCTH € TOCTOSTHHOM IO MOZYJIIO CKOPOCTBIO
win "HccnenoBanue 3aBUCUMOCTH TIepHoJia 0OpaleHus
KOHMYECKOT0 MAsITHUKA OT €r0 napaMmeTpoB"

n

150

®usnyuecKkuil NpakTUKyM 1o teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIBI IPU IBUKEHUU OpycKa 1o
HaKJIOHHOM miockocTr" mim "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBHKEHUs OpyCKa 0 HAKIIOHHON




IIJIOCKOCTH Ha 3aJaHHOC PACCTOAHUEC OT €T0 Macchel"

151

®dusunyeckuil mpakTukyM o teme "MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00pa3iie, oT ux aeopmanuu" win "N3yuenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 JErkuii 6J10K"

152

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
KOd(pHUIHEHTA TPEHHUS 110 BEIMIUHE YTIIOBOTO
kod(durmenta 3apucumoct Frp(N)" mnu "MccnenoBanue
IBI>KEHUS OpyCKa 110 HAKIIOHHOM IIIOCKOCTH C ITEPEMEHHBIM
koaddunmenTom Tpenus" uiu "M3yueHue IBUKEHUS Tpy3a
Ha BaJly C TpeHHEM"

153

®duznyeckuil npakTukyM no teme "HccnenoBanue ycioBui
paBHOBeCHsI TBEPJIOTO TeJa, UMEIOLIET0 OCh BpallleHHs" UiIu
"KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T cui ynpyrocru"
win "M3ydyenue ycToH4MBOCTH TBEPIOIO Tela, UMEIOIIEro
TIJIOIIA b OTIOPHI"

154

duznyeckuil npakTukyM 1o teme "M3MepeHue umiyibca
Teja 1o TOPMO3HOMY ITyTH" i "M3MepeHne cuibl TATH,
CKOPOCTH MOJIEJIH SJIEKTPOMOOUJISE U MOIIIHOCTH CUJIBI TATH"
nnu "CpaBHEHUE U3MEHEHMS UMITYJIbCA TEJIA C UMITYJIbCOM
cwibl" win "MccnenoBanue coxpaHeHHs! UMITYJIbCa IPU
yIpyrom BzaumonencTsun" uinm "M3mepenne KHHETUUECKON
SHEPrUM TeJia M0 TOPMO3HOMY ITyTH"

155

PusnyuecKkuil NpakTUKyM 1o Teme "M3yuenune
M30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
ucronb30Banue nudposoit maboparopun)" unu "M3ydenne
n3oxopHoro nporecca” unu "M3ydenne n3o6apHoro
npouecca" unu "l[IpoBepka ypaBHEHUS COCTOSIHUA"

156

@u3nyecKkuil NpakTUKyM 1o Teme "M3mepenne yaenbHou
teroémMkocTi" unu "MccienoBanue mpoiiecca OCThIBaHUS
BemectBa" win "UccnenoBanue agunadbatHoro mpormecca”
nin "M3ydeHne B3auMOCBS3H SHEPTUU MEKMOJIEKYIISIPHOTO




B3aUMOJICVCTBUS M TEMIIEPATYPhI KUTICHUS KUJKOCTEI"

157

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
3aKOHOMEpPHOCTEN ucnapenus xuakocteil” nmm "M3mepenue
yAEIbHOM TEIUIOTHI TU1aBieHus Jibaa" unu "M3yuenue
CBOMCTB HachIILIEHHBIX NapoB" wiu "M3mepenue
a0COIOTHOM BJIQXKHOCTH BO3/1yXa U OLIEHKA MaccChl I1apoB B
nomenienun". M3smepenne ko puImenTa noBepXHOCTHOTO
HATSHKCHUS

158

duznyeckuil mpakTukym no teme "Habmonenue
MIPEBPAIICHUS YIHEPTUHU 3aPSHKEHHOTO KOHJIEHCATOpa B
SHEPTHUI0 U3nydeHus ceeroauoaa"” wim "N3yuenue
MPOTEKaHUs TOKA B LIETIH, COAECPKAIICH KOHAeHCATOp" WK
"PacnipeneneHue pa3HOCTH MOTEHIUATIOB (HAMPSKCHUS) TIPH
MIOCJIeIOBATEILHOM COCIMHEHUH KOHJACHCATOPOB"

159

®duznyeckuil npaktukyM no teme "HccnenoBanue
CMEILIAHHOTO cOeAMHEHMs pe3ucTopoB” uinu "M3mepenue
YACIBHOTO COMPOTHUBIICHUS TTPOBOTHUKOB" MITH
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HaIIPSIKEHUS
JUTSI JIaMIThl HaKaJIuBaHUs"

160

®uznyeckuil npakTukyMm no teme "Habmonenue
anekTponn3a" win "M3mepenne 3apsaaa OAHOBAJIEHTHOIO
noHa" wiu "VccnenoBanne 3aBUCHMOCTH COIPOTUBIICHUS
TepMOpE3UCcTOpa OT TemnepaTypsl” win "CHATHE BOJIBT-
aMIEepPHOI XapaKTEepUCTUKU quoja”

161

PeszepBubIil ypok. O6001IeHNE ¥ CUCTEMAaTH3AIIHsI 3HAHUN 10
teme "KunemaTtuka"

162

PesepBHeIil ypok. O000IIeHNE U CHCTeMAaTHU3alHs 3HAHUH 110
teme "JIlnuHamuka"

163

PesepBubIil ypok. O6001IeHIE U CHCTeMAaTH3allus 3HAHUH 110
teme "Craruka TBepaoro tena'

164

PesepBHbIit ypok. O6001IeHNE U CHCTeMAaTH3alNs 3HAHUN IO
Teme ""3aKOHbI COXPAHEHUSI B MEXaHUKe"




PeszepBHbIil ypok. O6001ICHIE U CHCTEeMaTH3alus 3HAHUH 110

165 " y " 1
teMe "OCHOBBI MOJIEKYJISIPHO-KMHETHUYECKOU TEOPHH

166 PesepBHeIil ypok. O000IICHHE U CUCTEMATU3AIHS 3HAHHUM 110 1
teme "Tepmonunamuka. TernaoBble MalivHbI"
PeszepBHbIil ypok. O6001ICHHE ¥ CHCTEeMaTH3allus 3HAHUH 110

167 TeMe "ArperaTHble COCTOsIHUS BellecTBa. DazoBbie 1
nepexomnl"

168 PesepBHblil ypok. O60011IeHNE U CHCTeMATHU3alHs 3HAHUM 110 1
Teme "DneKkTpuyeckoe nose"

169 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 1
teme "[loCTOsTHHBIN AeKTpUYECKU TOK"

170 PesepBHblil ypok. O600111IeHNE U CHCTEMATHU3alHs 3HAHUM 110 1
teMe "Toku B pa3inyHbIX cpepax”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

Ne Tema ypoxa KosmuecTBo 4acos JIeKTPOHHBbIE HU(POBHIE
n/n Bcero KP P o0pa3oBaTe/ibHbIE PeCypPChI

1 B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB U IPOBOJAHUKOB C TOKOM. 1
MarnutHoe nojue. ['unoreza Ammnepa

5 Bexrop MaruutHON MHAYKIMY. [IpyuHImn cynepno3unuu 1
MarHuTHBIX nosieu. JIMHuM MarHuTHOM MHIYKIUU

3 MarnuTHo€e noJje NpoBoJHUKA ¢ TOKOM. OnbIT Dpcrena 1

4 Cuiia AMniepa, e€ HanpaBJIeHHE U MOJYJIb 1

5 Pewenue 3amau 1

6 [Tpumenenue 3akoHa Amnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1

v Cuna Hopelv{ua, €€ HalpaBJICHUE U MOAYJIb. /[BHKeHUe 1
3apsOKEHHON YaCTHIIBI B OJHOPOJHOM MAarHUTHOM T10JIe

8 Pemenue 3amaq 1

9 Pa6ora cuel JlopeHia 1

10 Pemenue 3am1ay

11 MarnuTHoe nosue B Bemectse. PeppoMarHeTHKH, rapa- u 1
JIMaMarHeTUKH

12 OcHoBHbIe cBolicTBa (heppomarueTukoB. [Ipumenenue 1
(heppoMarHeTUKOB

13 Pemenne 3amau mo reme "MarautHoe moie"

14 Pemenne 3amau mo reme "MarautHoe moie" 1

15 SBnenne 3vneKTp0MarHHTH0171 nHaykiuu. [ToTok BekTopa 1
MarHUTHON MHAYKIIMHU

16 O J1C unnykuuu 1

17 3aKoH y1eKTpoMarHuTHOM nHaykuuu dapanes 1

18 Buxpesoe anekrpuueckoe nosie. Toku Dyko 1

19 O/1C nHAYKIMH B JBUKYIIMXCS TPOBOAHHUKAX 1

20 Pemenne 3amau 1




21 [TpaBuio Jlenma 1

29 WNuaykruBHocTs. KaTylika MHAYKTUBHOCTH B IIETIH TOCTOSIHHOTO 1
TOKa

23 SArnenne camounaykimu. DJIC caMOMHAYKIIUN 1

24 DHeprus MarHUTHOTO TOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE 1
noJie

25 Pemenue 3amau 1

26 9606H16HI/I€ U CHUCTEMAaTH3alus 3HAaHUN 110 TeMe 1

DneKkTpoanHaMuKa"

27 KonTposbHas pabota no teme "DiaexkTpoauHamMuka' 1

28 Konebarenbnas cuctema. CBOOOAHbBIE KOJIEOAHMUS. 1
I"apmonnueckue Konebanus

29 KI/IHeMaTIf‘IeCKOG U IMHAMUYECKOE OMHMCaHKE KoJeOaTenbHbIX 1
JIBUKCHHIMA
DHepreTuvecKoe onrucanue. BeIBoI JMHAMHYECKOTO OMTUCAHUS

30 TapMOHMYECKHX KoJeOaHUi U3 UX SHEPTETHUECKOTO U 1
KHHEMATHYICCKOTO OITUCAHHSI

31 Awmrumtyna u ¢asa kojaebaHui 1
[lepuon u yactora xonedanuii. [leproa Manbix cBOOOAHBIX

32 KojeOaHui MaTeMaTuyeckoro MastHuka. [lepruon cBoOOOIHBIX 1
KoJ1e0aHUi IPYKUHHOTO MasTHHKA

33 3aryxatomue kojgebanus. Beinyxaennoie konedanus. Pezonanc 1

34 ABTOKOJICOaHUS

35 Pemenwue 3amau 1

36 ypOK-KOH(bepe'f-IHI/ISI "MexaHn4ecKkre KoJaeOaHusi B My3bIKaIbHbIX 1
WHCTPYMEHTaX

37 O06o0061eHre U cucTeMaTu3alus 3HaHu# 1o Teme "MexaHndeckue 1
Konebanus"

38 DnekrpoMarHuTHbIE Kosiebanus. KonebaTeabHbIi KOHTYD 1

39 ®dopmymna Tomcona. CBSI3b aMILTUTY B 3apsijia KOHASHCATOPA C 1




aMHJII/ITy,Z[OfI CHJIBI TOKA B K0JIe0aTeILHOM KOHTYPC

3akoH COXpPaHCHUA SHCPIUH B HACATIbHOM KoJie0aTeIbHOM

40 1
KOHTYype

a1 3aryxaroliue MIeKTPOMArHuTHhIC KoeOaHus. BeIHYXIeHHBIC 1
AJIEKTPOMAarHUTHBIE KojeOaHus

42 [Tepemennsblit Tok. Pe3uctop u KoHAEHCATOP B LIEMH IEPEMEHHOTO 1
TOKa

43 Karymika HHIyKTHUBHOCTH B I[ENTU IIEPEMEHHOTO TOKA

44 3axon OMa U1 SIEKTPUYECKON LIENU NEPEMEHHOr0 TOKa 1

45 MomHOCTh EPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE 1
3HAYEHHUE CUITBI TOKA M HAIPSHKEHUS

46 Pe3oHaHC B 2JIeKTpHYECKON TN 1

47 Pewenue 3amau 1

48 Wneanbubiif Tpanchopmatop. [IpousBoacTso, nepenaya u 1
MOTPEOJICHUE IITCKTPUUIECKOW IHEPTUU
DKOJOTUYECKHIE PUCKU TIPU TTPOU3BOJICTBE IJIECKTPOIHEPTHH.

49 KynbTypa ncnonb30BaHus 3IEKTPOIHEPTHH B TOBCETHEBHON 1
KU3HU

50 Pemenwue 3amau

51 Pemenue 3amau 1

50 9606H1€HI/I€ Y CHCTEeMaTH3alus 3HaHUH 110 TeMe 1

DNeKTpOMarHuTHbIE KoJiebanus"

53 MexaHnuyecKkre BOJIHBI. XapaKTepUCTUKA MEXaHUUECKUX BOJH 1

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKTEpUCTUKH 3ByKa 1

56 Nudpassyk u ynpTpazByk. lllymMoBoe 3arpsizHeHne oKpyKaromen 1
CpeIb

57 Pemenue 3amau 1

58 DJIeKTPOMArHUTHBIE BOJHBL. M3TydeHre 2JIeKTPOMarHUTHBIX BOJIH

59 DHeprus AIEKTPOMAarHUTHBIX BOJH. CBOWCTBA 3JIEKTPOMArHUTHBIX 1




BOJIH

[IIxana 3nekTpoMarHuTHBIX BOJIH. [Iprmenenne

60 9JIGKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY 1

61 [IpuHUUIIB paIUOCBA3U U TEJIEBUACHUS. Pagronokanus. 1
DJIEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIel Cpeibl

62 KontposbHas padora nmo teme "Kosiebanus u BOJTHBI" 1

63 Caet. 3aKOH MPSIMOJIMHEIHOTO pacnpoCTpaHEHHs CBETa 1

64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA MPSMOIUHEIHOTO 1
pacnpocTpaHEeHHs CBETa

65 OTpaxenue cBeta. [1nockoe 3epkano. Chepuueckoe 3epkaio 1
[Ipenomienue cBera. AGCOTIOTHBIN U OTHOCUTENFHBIN TIOKA3aTENb

66 npenomiieHus. [lonmHoe BHyTpenHee oTpakenue. [IpeaenbHblii 1
YTOJI TOJIHOTO BHYTPEHHETO OTPAKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHNUE 3aKOHOB OTPAXKEHUS U 1
MIPEJIOMJICHUS CBETA

68 Xon nyueit B mpusme. Jucniepcust ceera. CI0XKHBIN cOCTaB 0€10ro 1
ceera. [lBer

69 Jlua3er. @OKYCHOE PACCTOSTHUE M ONITHYECKAsI CHJIa JIMH3HI 1

70 [TocTpoenne n300paxeHuit B TMH3aX U UX cUCTEMax. Y BEIMUEHUE 1
JIUH3bI

71 Pemienue 3a1a4 Ha MOCTpoeHUE U300paKEHUH, TOTyYaeMbIX C 1
MTOMOUIBIO JIMH3

72 I'1a3 xak onTuyeckas cucrema 1

73 Pemrenne 3amau. Ilpenensl npuMEHMMOCTH T€OMETPUYECKON 1
ONITUKH

74 CKOpoOCTb CBETa M METOJIbI €€ U3MEPEHUS 1

75 Jlucniepcus cBeta 1

76 WuTepdepennys cBera 1

27 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS HAOIIO/ICHUSI MAKCUMYMOB U 1

MHWHUMYMOB




78 Pemenue 3amau 1
79 [Ipumenenue narephepeHun 1
80 Judpakuus cBeta 1
81 JudpakimonHas pemérka. Y ciioBre HAOIIOICHUS TJIaBHBIX 1
MaKCUMYMOB
82 Pemienue 3aau 1
83 IToniepeuHocTs cBeTOBBIX BOJH. [lonspu3zanms cBeTa 1
84 Pemrenue 3amaq 1
85 CBeTOBbI€ BJICHUS B IPUPOJIE 1
86 O06o0uieHne 1 cucTeMaTu3anys 3Hanui nmo reme "OnTuka” 1
87 KonTponbHas padbota no teme «OnTrkay 1
88 ['paHHIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI 1
AJIEKTPOJMHAMUKHU M MIPUHIIUT OTHOCUTEIIBHOCTH
89 [ToctynaTsl crieuaibHOW TEOPHH OTHOCUTEIILHOCTH 1
ITpoctpancTBeHHO-BpeMeHHOU nHTepBai. [Ipeobpa3zoBanus
90 Jlopenma. YcnoBrue npuauHHOCTH. OTHOCUTEIIEHOCTH 1
OJTHOBPEMEHHOCTH. 3aMe JIeHHEe BPEMEHH U COKpallleHHe JJINHBI
91 OHeprus U UMIYJIbC PENSITUBUCTCKOW YaCTHIIBI 1
92 CBs13b MacChl C DHEPTHEN M UMITYJILCOM PENSTHBUCTCKOM 1
JaCTHUIIB. DHEPTUS TTOKOS
93 PaBHOBeCHOE TEIIOBOE M3ITYICHHE 1
94 3axoH cMmelieHns Bunaa 1
95 I'mmore3a M. [Tnanka o kBanTax. ®OTOHBI 1
96 DHeprusi ¥ UMITYIIbC POTOHA 1
97 ®orosrddext. OnbiTe A. I'. CToneroBa. 3akoHsl poTorddekTa 1
98 VYpasHenue DitHmreitHa 11t poroaddexra. "KpacHas rpanuna” 1
¢dorodddexra
99 JlaBnenue ceeta. Onbithl I1. H. JIeGenena 1
100 BoiHOBEIE CBOIICTBA YaCTHIL




Bomnsr e bpoitns. Jlnuna BoHb e bpoiisia u pa3Mepsl o0nacTu

101 JIOKAJIM3AIMH JBIDKYIIEHCS YaCTUIIBI 1
102 KopnyckynsipHO-BOIHOBOM Ayalln3m 1
103 Jlndpakims 37eKTPOHOB Ha KPHUCTAIIAX 1
104 Cneumbmcff} n3MepeHuil B Mukpomupe. CooTHOIIEHUS 1
Heonpenenénnoctei [ eiizendepra
105 Pemenue rpadgudeckux 3agau 1
106 Pemenue pacuéTHbIX 33124 1
107 'ISOHTpOHLHa}I paboTa o TeMam: "Ocnosbsl CTO", 1
KopnyckynsipHo-BoaHOBOM ayann3m"
108 OnbIThI 110 UCCIIEAOBAHUIO CTpOEHUs aToMa. [ lnanerapHas Mojienb 1
atoma Pesepdopna
109 IToctynarsr bopa 1
110 Bunpl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJ1I0poJa 1
111 CrioHTaHHOE U BBIHY)KJIEHHOE U3yYEHHE CBETA 1
112 | Jlazep 1
113 Hyknonnas monens siipa I'eiisenOepra-MBanenko. 3apsin u 1
MaccoBoe Yncio siapa. M3otomnsl. PagnoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaaa. CBoNCTBa HOHU3UPYIOIIETO
114 n3NlydeHus. BnusHue paioakTUBHOCTH Ha )KMBBIE OPTAHU3MBI. 1
Jlosumerpus
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT Macchl
115 anpa. SlnepHsle peakiuu. SaepHsie peaktopsl. [IpoGnemMsr 1
VIIPaBIISIEMOTO TEPMOSIIEPHOTO CHHTE3a. DKOJIOTHYECKHIE ACTIEKTHI
Pa3BUTHS AICPHON YHEPTETHKHU
MeTobl perucTpaiy U UCCaeI0BaHUs YIEMEHTAPHbBIX YaCTHII.
116 @yH/1aMEHTAIIbHBIE B3aUMOICHCTBUS. baprOHBI, ME30HBI U 1
nenrtonsl. [Ipencrasnenne o CranaapTHoit moaenu. Kapk-
TJIFOOHHAs! MOJIENb aJIPOHOB
117 ®usuka 3a npeaenamu CtaHaapTHOW Monend. TéMHas Matepust U 1

TéMHas SHeprus. EnMHCTBO pu3nuecKoil KapTUHBI MUpa




118

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaueHME ACTPOHOMHH

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS TIPUPO/IBI

119 KOCMHYECKNX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHasi aCTpOHOMUS

121 Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, IIIAHETHI, HX
BUJIUMOE JIBUKCHHE

199 Conneunas cucrema. Connue. ConHeYHast aKTUBHOCTh. MICTOUHHK
sHeprun CoJiHIA U 3BE3NT

123 3BE3/1bI, UX OCHOBHBIC XapaKTepUCTUKH. [{uarpamma
"CIIEKTPAJIbHBIN KJIACC — CBETUMOCTD"

124 3Be3bI TJIaBHOM MNOCIEN0BATEILHOCTH
Buytpennee crpoenue 3831 CoBpeMeHHbIE TPEICTABICHUS O

125 MPOUCXOKACHUH U 3BoJfonrK COJIHIIA U 3BE3]T. DTallbl )KU3HU
3BE3]

126 Muneunsiii Ilyte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbie
JIBIPHI B SIZJPAX TaJIAKTHK

197 Bcenennas. Pacumpenue Beenennoit. 3akon Xa66ma. Teopus
Bbonbmioro B3peiBa. PennkroBoe nznyueHue

128 MacmtabHas cTpykTypa Beenennoil. Meraranaktuka

129 Hepeménnpie mpo6iieMbl aCTPOHOMUHT
duznueckuil NpakTUKyM 1o teme "McciaegoBaHiue MarHuTHOTO

130 MOJIS1 TOCTOSIHHBIX MarHuToB" iy "MccieoBanne CBONCTB
dbeppomarnetukoB" unu "HccnenoBanue 1eHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ouznyeckuil npakTukym no teme "M3mepenue cunsl Ammepa"
unu "M3ydeHne 3aBUCHUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA" UK

131
"OnpeneneHre MarHUTHON MHAYKLIUN HA OCHOBE U3MEPEHHUS CUITbI
Awmnepa"

132 dusnyeckuil npakTukyM no teme "MccnenoBaHue siBIEHUS




3JIEKTPOMArHUTHON MHAYKIMK" wiK "OnpenesieHue NHIYKINU
BUXPEBOI'O MArHUTHOT'O MOJs"

133

dusnueckuil npakTukym no treme "HccnenoBanue siBneHus
camonHAykIuu" nin "COopka MOJEIH 3JISKTPOMAarHUTHOTO
reHeparopa’

134

duznyeckuil npakTukyM o teme "M3mepenue nepuona
CBOOOJHBIX KOJe0aHUH HUTSHOIO U NPYKUHHOI'O MassTHUKOB"

135

®dusnueckuil npakTukym no Teme "[IpeobpazoBanue 3Hepruu B
PYKUHHOM MasiTHUKE"

136

dusnyeckuil npakTukyM o teme "MccnenoBaHue nepeMeHHOro
TOKa 4epe3 Moce0BaTeIbHO COeTMHEHHBIE KOHACHCATOP,
KaTymky u pesuctop" win "HcciaenoBanue paboThl HICTOYHHKOB
CBETa B LIENIH NIEPEMEHHOI0 TOKa"

137

duznyeckuii mpakTukym 1o teme "Mzydyenue napameTpon
3BYKOBOM BOJIHBI"

138

®duznyeckuil npakTukyM o teme "M3mepenue nokasarens
npenomienus crekna" win "[lomyyenne n3o0paxeHus B CUCTEME
W3 TUIOCKOTO 3epKajia v JIUH3HI"

139

®duznyeckuil npakTukym 1o teme "MccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BellecTBa (Ha MpUMeEpe )KUJKUX JIUH3)"
win "M3Mepenne poKycHOro pacCTOsSIHUS pacCenBarOIIUX JIMH3"

140

duznyeckuil npakTukym no teme "Habntonenue nudpakunu,
uHTep(EpEeHIINH U TOJISIpU3aIK cBeTa"

141

dusnyeckuil NpakTukyM 1o teme "OnpenenacHue UMITyJIbca U
SHEPTUH PEISITUBUCTCKUX YacTull (1o ¢poTtorpadusM TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM Toj1e)"

142

dusndeckuil NpakTuKyM 1o teme "M3mMepeHue nocTosIHHON
[Tnanka Ha ocHOBe uccienoBanus Gpotodddexra" wim
"HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3 CBETOAMOJ OT
HaIpsDKEHUs "

143

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue crnekrpa
pa3pexEHHOT0 aTOMapHOI0 BOJOPOAa U U3MEPEHUE MOCTOSIHHON




PunGepra"

144

®dusnyeckuil mpakTukyM o teme "Mccienopanue
paroaKkTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETpa" HITU
"N3ydeHue noryiomneHus: OeTa-4acTuIl allOMUHAEM"

145

dusnyeckuit mpakTUKyM 1o Teme "Habnronenus 38€3mHor0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN TSl ONIPEACIICHUSI TIOJI0KEHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3usi CEeBEpPHOTO
noJtymapus u aspkue 38€3ab1" unun "HabmoieHus B Teneckon
JIyHbl, 1aHET, TYMAHHOCTEN U 3BE3AHBIX CKOIIEHUH"

146

O06o06menne u cuctemMaru3anys 3HaHui. Ponb pusukn n
aCTPOHOMHHU B SKOHOMHYECKOH, TEXHOJIIOTHUECKOH, COIMAIbHON U
ITUYECKON cepax IesITeIbHOCTH YeIOBEKa

147

O06o06muieHne u cuctemMatu3anys 3HaHui. Posb u MecTo Gu3nuku u
aCTPOHOMHH B COBPEMEHHOW HAayYHOH KapTUHE MHpa

148

O06o0muieHne u cuctemMaru3anys 3HaHui. Ponb ¢puznyeckoit
Teopuu B (GOPMHUPOBAHHUH MPECTABICHUN O PU3NUECKON KapTHUHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B 00LIEM psILy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001ieHne 1 cucreMaTu3anus 3Haunii o reMe "Knuemaruka"

150

O000mieHne u cucreMaru3anus 3Haunii o reMe "Kuaemarnka"

151

O06o06menne 1 cucTeMaTu3anus 3Hanui mo Teme " Jlnnammka"

152

O0600mieHne 1 cucreMarn3anus 3Hannii o reMe "CraTtuka
TBepaoro Tena'

153

O0001IeHrE U cUcTEMaTU3alMs 3HAHUI IO TeME "3aKOHBI
COXpaHEHUs B MEXaHUKe"

154

O0001IIEHNE U cUcTEMATH3alns 3HaHUI 110 TeMe "OCHOBBI
MOJICKYJISIPHO-KUHETHUECKOM Teopun”

155

O00011IeHE U CUCTEMATH3AIU 3HAHUI 110 TEME
"Tepmonunamuka. TenaoBble MaTUHbI"

156

O6001eHre U CUCTEMaTH3aIKsl 3HaHUH 110 TeMe "ArperaTHbie




cocTtosiHus BeniecTBa. da3zoBbie nmepexonl"

O06o001eHre u cucTeMaTU3aIys 3HaHUH 110 TeMe "DIIEKTPUIECKOe

157 Hone" 1
O06o06muIeHre u cucreMatusanus 3HaHui o TeMe "[1ocTosHHBIHI

158 . " 1
ANEKTPUYECKUI TOK

159 O06001IeHre ¥ cucTeMarn3anusd 3Hanuil mo reMe "Toku B 1
pa3nanyHbIX cpenax”

160 O06001eHre u cucTeMaTu3alys 3HaHui 1o Teme "MaruutHoe 1
rosne"

161 PesepBHblil ypok. O600111I€HNE U CUCTeMAaTHU3allUs 3HAHUH 110 TeMe 1
"JJIeKTpOMarHuTHasE MHIYKIUA"

162 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUM 110 TeMe 1
"Mexanunueckue koneOaHus"

163 PesepBHblil ypok. O600111I€HNE U CUCTeMAaTHU3alUs 3HAHUM 110 TeMe 1
"DneKTpoMarHuTHbIE KoJieOaHus"

164 PesepBubIil ypok. O60011eHHE U CUCTEMATU3AIIHS 3HAHUN 110 TEME 1
"MexaHH4YECKUE U 3JEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHblIil ypok. O60011I€HHE U CHCTeMAaTHU3allus 3HAHUH TT0 TeMe 1
"Onruka"

166 PesepBubIil ypok. O60011IeHIE ¥ CUCTEMATH3aIIMsI 3HAHUN 110 TEME 1
"OcHossl CTO"

167 PesepBHelIil ypok. O60011IeHNE U CHCTeMAaTHU3allus 3HAHUH 110 TeMe 1
"KopnyckynsipHO-BoTHOBOM nyannsm"

168 PeseprubIil ypok. O6001IeHHE ¥ CHCTEMaTH3AIIHsI 3HAHUN 110 TEME 1
"®u3uka aroma"

169 PesepBHbIil ypok. O000IIeHHE U CHCTeMAaTHU3alHs 3HAHUI 110 TeMe 1
"®u3uKa aTOMHOTO Spa U 2JIEMEHTAPHBIX YaCTHIL'"

170 PesepBubIil ypok. O6001IeHHE ¥ CUCTEMaTH3aIIHsI 3HAHUN 10 TEME 1
"OnemMeHTh! acTpodu3uku”

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






