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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeAHero obmiero obOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMmel BocnuTanus u KonHuenuuu mnpenopaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE  COAEpIKaHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh M3YyYEHUS TEM U Pa3/ejoB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywarommxcs. Ilporpamma 1o ¢usuke npaér
MPEJICTaBICHUE O LENIX, COJACpKAaHUM, 00IIel cTpaTeruu oOy4YeHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeicTBaMu yueOHoro npeamera «Dusnka» Ha yriryOlIEHHOM YPOBHE.

N3yuenne kypca (QU3UKK YrIyOJEHHOTO YPOBHSA TIO3BOJISIET pPEATM30BaTh 3aqauu
po(ecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
UHTEJJICKTYadbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOydYaroluMCs, KOTOpbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUs o0pa3oBaHMs B OpraHM3alusax MpodeccruoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUIAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE cCpeaHero oOmero o0pa3oBaHMs: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo1010rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHWI K JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pPe3ysbTaTaM O0y4aroIluXcs,
OCBOMBIIIUX NIPOrpaMMy MO (PU3MKE HA YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YriyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojlaM O0yUeHus;

coJiepkaHue ydeOHoro npeamera «Pu3ukay» no rogaM o0ydeHus.

[TporpamMa 1o (Qu3MKe HMEET HPUMEPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYI0 WHHIIMATHUBY YyYHUTEICH U
OPEOCTAaBIAET BO3MOXHOCTH JUISI peaiM3allii  Pa3IMYHBIX METOAWYECKUX TOJXOJI0B K
IpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIBI, BEICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruel, pusnyeckoit reorpadueit u acrpoHomueit. lcnonbp3oBaHne W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJYyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHue ¢U3MKH BHOCUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHue
YMEHUH NMPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBIOJHEHUHU UMH YUEOHBIX UCCIIEIOBaHUM.
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B ocHoBy Kkypca ¢u3MKu Ha ypoBHE CpeHero oobiiero o0pa3oBaHUs MOJOXKEH pAl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBAHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Hoen zymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoiIb30BaHNE T'YMaHUTaApPHOTO
noTeHuuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoess npuxnaomou nanpasenennocmu. Kypc dmsuku  yrmyon€HHoro  ypoBHS
MpeJIoiaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN
M3YYEHHBIX TEOPHH U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUIN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEP)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM pallioHaIFHOTO MPUPOIAOIIOIB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue conepKaHusl MPOrpaMMbI 110 (HU3UKE TOJHKHO OBITH MOCTPOSHO Ha MPHHIUIIAX
CHUCTEMHO-IEATEIbHOCTHOTO 1oixo/a. st GU3uKM peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTByomero (pakropa
yuebHoro mpouecca. Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIIOYAIONIIETO (PPOHTAIbHBIE YYEHUYECKHE OIbITHl IMpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peain3ainuu pU3HMUECKOro MpakTHKyma. B mepBom ciydyae MpakTUKyM
npoBoauTcs au6o B koHue 10 u 11 kiaccoB, 1ubO mocie mepBoro ¥ BTOPOTO MOMYTOAU B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 7To mHTerpanusi padoT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE HCCIIeI0BaHNEe, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOMAaroBoil HHCTPYKIIAH.

B nporpamme no ¢usnke cuctemMa yueHHYECKOro SKCIIEPUMEHTa, JIabopaTOpHBIX paboT U
NpaKTUKyMa MpeICTaBlIeHa €AUHBIM NepeyHeM. BoIO0p TeMaTHKH AJIs STUX BUAOB YUCHHUECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS YYaCTHHKaMHM 0Opa3oBaTENbHOTO IMpoliecca MCXOIsS M3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieunBaeTcs OBJaJieHHEe OOy4YaloIMMUCS YMEHMSIMH TPOBOJIUTH TNpPSMble U KOCBEHHbBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAHOBKY OIBITOB II0
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEelIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBISIOTCS 3a/laydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(du3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3lena Kypca, Tak MU MHTErpUpysl NpUMEHEHHE 3HAHUN W3 pa3HbIX pasznenoB. Jlms
KAYeCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHHUsT Ha OObBsICHEHHE/TIpeACKa3aHue
MpOTEeKaHUsl (U3UYECKUX SIBICHHH U MPOIIECCOB B OKPYKAIOIICH KXU3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
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B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k marepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTO mporecca Kype (pu3MKH yriayOi€HHOTO ypOBHS HA YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOunere
(GU3UKN T0JKHO OBITH HEOOXO0AUMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IIporpamMmMe Io (pu3MKe y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT U paboOT MpPaKTUKyMa, a
TaKXe JeMOHCTPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl MCCIEJOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHOBaHUE IS YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILUICKTOB M OOECIIeYMBAETCS B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuyaromuxcs. TemaTuyeckue KOMIUIEKThl J1abOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4YEHUS (PU3UKU B 00IIEM 00pa30BaHHUHU SIBIISTFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHHUS 00yJaroIUXCsl K HAYYHOMY U3yYEHHIO IPUPO/IbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeNIbCTB;

dbopmMHpoBaHUE TPEACTABICHUNH O poin (U3UKU A Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX C (DM3MKOM, IMOATOTOBKA K JaNbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUH.

JocTiwkenne 3TUX Leneil o0ecrneynBaeTcsl pelieHHeM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

NpUOOpeTeHNe CUCTEMBbl 3HaHUM 00 00mHMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYISPHYIO (QU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTHI acTPO(U3HKH;

dbopMHpoBaHUE YMEHUI PUMEHSTHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UICCKUX
SIBIICHUI B TIPUPOJIC U JUTS TPUHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HM;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 33/1a4 C SBHO 33JaHHOM (PU3NYECKON MOJIENbIO,
3aja4, TMOJPA3yMEBAIOIIUX CAMOCTOSATENBHOE CO3AaHuEe (U3UUYECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4u, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M IPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (HDU3NIECKUX
SKCHEPUMEHTOB, aHAlIW3a W MHTEpIpeTauuy HHQPOpMalKU, ONpPEAEICHHUsS JOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;

CO3JJaHUE YCJIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITeTbHOCTH;
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pa3BUTHE UHTEpeca K cepam npodecCHOHANBHOM eI TeTbHOCTH, CBI3aHHOHN ¢ (DU3HUKOH.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YYEHUS
yueOHOro mnpenmera «®Dusmkay Ha YpOBHE CpEeIHEro oO0Iero oOpa3oBaHUs BhIOMpacTCs
00yJarmUMUCS, TUIAHUPYIONIMMHE TPOJOJKCHHE O0pa3oBaHMs IO CICIUATBHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha n3yuenue ¢usuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CPEHETO 00IIEeTo 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kimacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb J1a00paTOPHBIX U MPAKTUICCKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeTaeT BHIOOp MpPOBEACHUS 1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIINUXCsl.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHUs Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEJIMYMH (QHAJIOTOBbIE W IUGPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKux BeMn4yrH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TeI0, UleaTbHasl )KUKOCTh, HJICAbHBIN T'a3, TOUeUHBIN 3apsan). [ unoresa. Gusznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Pomp m mecto ¢us3uku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

WN3mepenne cuibl TOKa W HANPSHKEHUS B I[EMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AQHAJIOTOBBIX U IMU(PPOBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil maboparopueit nmo ¢usuke. [Ipumepsl n3mMepeHus: GpU3NIECKUX
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTH MEXAaHWYECKOro JBrkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

Ilepemenienne, CKOpOCTb (CpEemHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, MX MPOEKIHH Ha OCH CHUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpauKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

Kpuponuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 1O OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTelbHOE (TaHIeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.
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[IpeoOpa3zoBaHKe IBHKEHHH C UCIIOIb30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUsS Teia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TIyTEH, TPACKTOPUM, CKOPOCTEN JBHKEHHUS OJJHOI'O M TOTO K€ TeJa B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3ydenne HepaBHOMEPHOTO JBMXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUH IO
HAKJIOHHOM TJIIOCKOCTH.

Uccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEH0BAaHO MCIONIb30BaHKE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIbHO. [IpoBepKa rUmoTe3bl O MPSIMOi
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NATIbHOCTHIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TIepHoJia OOpalieHHs] KOHHYECKOTO MasTHHKA OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproroHa. MHepunanbHble cuctemMbl OTcUéTa. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeunepuuaabHble CUCTEMBI OTCUYETA (OMpeaeTeHUE, TPUMEDHI).

Macca tena. Cuia. [lpuHuumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHA [17151 MaTEpUAIBHON TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U HMHEPTHON MacCHlI.

Cwia TsbKeCcTH. 3aBUCUMOCTh YCKOPEHHsT CBOOOJHOTO TIQJEHUST OT BBICOTHI HAJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod MHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXYIIEToCs C YCKOPEHHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUsS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koaddumment tperns. Cuna CONpOTHBICHUS NPHU JBIKCHUH Tella B KUIAKOCTH WM rase, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEJIBHOTO JBHUKECHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOHUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TeN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kayenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOAECUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C IIPOU3BEACHUEM MACChI TeJa
Ha €ro YCKOPEHUE B MHEPIUAILHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICHCTBHUIO.

HesecomocTs.
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Bec Tena npu yckopeHHOM MoABEME U MaJICHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBHKEHHsI Opycka IO HaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenne ko3 dummenTa TpeHus Mo BEIMIHHE YTI0BOT0 KO3 (GHUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue [BWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenune aBMKEHUS rpy3a HA BAJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teia.
MoOMEHT cuiibl OTHOCUTENbHO ocu BpamieHus. [lneuo cumbl. CnoxeHue Cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToiuMBOE, Oe3pa3MuYHOe paBHOBECHE.

TexHuueckne yCTpONCTBA U TEXHOJOTMYECKHE IMPOILECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

UccnenoBanue ycnoBuit paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUSI.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOILIETO MJI0MIA (b ONOPHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuke.

NmMitynsc MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHAbHBIX TO4eK. L[eHTp macc cuctembl
MaTepualbHbIX ToueK. Teopema 0 JBUKEHUH LIEHTpa Macc.

NMiynbC cuiibl 1 I3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MoMeHT uMIynbca MartepuanbHOM TOukd. [IpeacTraBieHne O COXpaHEHWH MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGoTa cunbsl Ha ManoM W Ha KOHEYHOM TmepemenieHuu. ['padudeckoe mpeacTaBiIcHUE
pabOTHI CHITHI.

MOIIHOCTD CHUIIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPTrUU MaTepUAIbHON TOUKHU.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnuansHas
SHEprus ynpyro aeGopMupoBaHHOU TpYXHHBI. [lOTEeHIMAbHAS DHEPTHs Tela B OJHOPOIHOM
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rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeTbsi KoOcMUYECKasi CKOPOCTb.

CBsi3b paOOTHl HEMOTEHUMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUHU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHyinu mis MOcalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: JBUKEHHE PAKET, BOIOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anMHble npeBpamieHuss KMHETUYECKOW M NOTEHIMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTU MOJIENH IEKTPOMOOMIISI U MOIIHOCTH CUJIBI TATH.

CpaBHeHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue CoOXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs MOTEHIMAIbHOM HEPTruu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenne paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OcHoOBHbBIE TMOJIOKEHUSI MoJeKylsgpHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. uddysus. bpoyHockoe nBmkeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUS
YacTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJ U OOBSICHEHUE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BemlecTBa. [locrosunas ABorazpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocodbl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B ueadbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHre U30MPOILIECCOB: U30TEpMa,
n30x0pa, u3obapa.

CBs3p MeEXIy [aBI€HUEM U CpEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBIKEHUS MOJIEKYJI MJA€aIbHOIO Tra3a (OCHOBHOE YPaBHEHHME MOJEKYJSPHO-
KWHETHUYECKON TEOPUHU UJICANIBHOTO rasa).

CBsi3p  aOCONIOTHOM  TeMmmepaTrypbl TEPMOJMHAMHUUYECKOW CHCTEMBI CO  CpemaHei
KMHETUYECKOW DHEPrueH MOCTyNaTEIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.
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TexHuuyeckue YCTpOIICTBA U TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu TBUKEHMS YaCTHUIL BEILIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopomnuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddyzus xuaKocTen.

Mogensb onbita LlTepHa.

[IpuTsxenue MoJIeKyI.

Mopenu KpucTauIM4eCKUuX pelEToOK.

Habumonenue u nccnenoBanmue N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npoiiecca yCTAaHOBICHHS TEILIOBOTO PABHOBECHS MPU TEIIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

W3ydyeHrne W30TEpPMHUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yuenue nu30X0opHOro Impoiecca.

H3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEHNIHUX  YCJIOBUH i
TEPMOJMHAMUYECKON cuUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpPEIHHE 3HAUCHUS BEIUYHMH, ONMHUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogenp wuAcalIbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTeMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaKE€HUE U1l BHYTPEHHEW >HEPruu. Y CIOBHUS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTull, BBICOKME TeMmIieparypbl. Bripaxenue nms
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO UACAIIbHOTO ra3a.

KBasucrarnueckue u HECTaTHUECKHUE TIPOIIECCHI.

DneMeHTapHas padoTa B TepMOAMHAMUKe. Brruncnenue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenadya kKak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruHM TEepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepiieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHE.

KomnuectBo TemnoTel. TemIOEMKOCTh Tena. YIenbHas W MOJSPHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToIuMBa. Pacuér kommyecTsa
TEIUIOTHI IpH Teruionepenade. [lorstue 06 aguabaTHoM mpoiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KAaK MEpbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [JIsi PABHOBECHBIX IPOIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT EAMHCTBEHHAs anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKU I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IE€peaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMocTh NPUPOIHBIX MPOLIECCOB.
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[Tpunimne! aeiicTBus TeraoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl UCIIOJIb30BaHUS TEIUIOBBIX JABUTarened. TerioBoe 3arps3HeHue
OKPYKarOILEH Cpebl.

TexHu4ecKknue yCcTpoMCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILTIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJIeIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUS BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

UccnenoBanue agnabaTHOrO Mpoiiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenwe wu kumeHwe. YenbpHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUsSI HACBIIIEHHOTO TMapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxHocTs Bo3yxa. AGCOIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

TBépnoe Teno. Kpucrannnueckre u aMmopHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeroTa miaBienus. Cyomumarus.

Hedopmaruu tBEpHoro Tema. Pactshkenune u cxxarue. Casur. Moayne FOnra. Tlpenen
yhnpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
sBJeHUd. [aBieHune noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KUAKAE KPUCTAJUIbI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TemnoBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.
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OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MEpEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunasr nedopmaruii.

Habmonenne mansix nedopmamui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAapEHUSI )KUAKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIICHHBIX IIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl 1apOB B IIOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00pasla OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnekTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsanoB. IIpOBONHMKM, NMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN
3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsja.

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

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSbL.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
IEKTpUYECKOro noJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIIMANIOB M HaIPSKEHUE.
IloteHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOIHOTO).

[TpuHIMI CYyTIepHIO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHUN HAIPSYKEHHOCTH ATUX OJIEH M SKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEH.

IIpOoBOTHUKY B AJIEKTPOCTATHUECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDNEeKTPUKHY B 3JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpudeckas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapaimenpbHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHMe 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHHYECKHE YCTPONCTBA M TEXHOJOTHYECKHE IPOLIECCHI: JJIEKTPOCKOIN, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3alIUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.
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VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolcTBO U AEMCTBUE KOHJECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEpTruu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeHCaTop.

Pacnpenenenne pa3sHOCTH TOTEHUIUANOB (HANpSOKEHHs) TMPH  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CymecTBOBaHHS IOCTOSIHHOTO  3JIEKTPUYECKOro ToKa. McToyHMkM TOKAa.
Hampsoxkenne U u 3J1C é&.

3akon OMa a1 yyacTKa LenHu.

ONEKTpUYECKOe  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJA IIONEPEYHOr0 CEYEHUsS. YEIBHOE CONPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [lpasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MoIHOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa i TOJHOH
(3aMKHYTO) 3JIeKTpHUECcKO 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

W3MepeHue cuibl TOKa U HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTb COINPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKAa OT CONPOTHUBIEHHMS IPU TMOCTOSSHHOM
HaIpsKCHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajnbBaHMYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHETO COIIPOTUBIICHHUS.
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Cnioco0OsI coeTMHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLIMANIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VBenuueHue npezeia u3MepeHus amnepMerpa (BoiabTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] UICTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHUIUANIOB MEXY MOJIFOCAMU MCTOYHUKA TOKA OT CUJIbI TOKa
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuueckas MIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXNpoBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJNEKTPOJIUTUUYECKA AUCCOLMALMS. DIIEKTPOIM3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: Ta30pa3psIHbIE JIAMIIbL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJI, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Habmonenue snextponunsa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX U UG POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHui  ¢usmueckux BenuuywH. OIlEHKa TpaHUIL
IIOTPELIHOCTEM.
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[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHX
pazzienax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, MIPAKTUKYM).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHm. JluHelHas QyHkoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphI M HX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMocC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOPraHNYECKOro TOILIUBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJy4eHrne HaHOMaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, KUJIKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJUIbL, DJJIEKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMAINs, TalbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3lyXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKUE KOHCTPYKIHMHM (KpPOHIITEHH, pemeTdarbie
KOHCTPYKIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXaHUKHU B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIUJIBbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOITYIPOBOAHUKOBBIE IPUOOPHL, TaJIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
Bekrop marautHOM MHAYKUMU. [IpUHIMI Cyneprio3uiM MarHUTHBIX 1OJIeH. JIMHMY MarHUTHOU
UHAYKILINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBHKEHHE 3apsSKEHHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumsr JlopeHniia.

MaruutHoe nosze B BeuecTse. @eppomMarHeTUKy, napa- U IMaMarHeTUKH.
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TexHHueCcKne yCTPOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMM MarHuTHOIO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIoO
IIOCTOSIHHBIX MarHUTOB.

KapTuHa 5uHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habumronenne ABM>XKeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPAKmMuKym.

HccnenoBanre MarHUTHOTO NOJISL HOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHIYKIIMU Ha OCHOBE M3MEpPEHUs CHIIbl AMIiepa.

Tema 5. dnexkmpomaznumnan UHOYKYUs.

SBneHne 3neKTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHWTHOM MHAyKumu. DJ(C
UHAYKIMU. 3aKOH 3JEeKTpOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpuyeckoe IMoJie.
Toxku dyko.

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

IIpaBumno Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camouHaykiuu. 9J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoWCTBa U TEXHOJOTMYECKHE MPOLECChl: HHIYKIIMOHHAs IeYb,
COJICHOM]I, 3aIIMTAa OT 3JIEKTPU3ALMH TeJ NP JIBUKEHUU B MATHUTHOM I10JIe 3€MJIH.

Hemoncmpayuu.

HabmioneHue siBieHus 3JIeKTPOMAarHUTHOM MHAYKITUH.

Uccnenoanue 3aBucumoctd IC HHAYKIUM OT CKOPOCTH H3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMHHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS CHUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

HccnenoBanue ABIECHUS JIEKTPOMarHUTHOW NHIYKIIMH.

OnpeneneHne NHIYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBI€HUS CAMOUHTYKIUH.

COopka MOEemH IEKTPOMAarHUTHOTO TeHepaTopa.



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

Pa3gean 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOJIEOAHMS.

[apmonmnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  ONMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpAHEHHUS  MEXaHWYEeCKOW »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWSA TapMOHMYECKHUX KOJIeOaHMM W3 HX DHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammuintyna u (asza koneGanuii. CBsI3b aMIUIMTYAbI KOJeOAHM MCXOMHOM BEITHMYUHBI C
aMIUIUTYIaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactota konebanuid. [leprnoa Maabix CBOOOAHBIX KOJEOAHUI MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

[TonssTue o 3aryxatouux KojeOaHusx. BwiHyxneHHble KkosneOanus. Pe3oHanc.
Pe3zonancHas kpuBas. BiusHue 3aryxanusi Ha BUJ PE30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHuyeckue yYCTpPOHCTBA M TEXHOJOTHYECKHE IPOILIECChl: METPOHOM, Yachl, Kayellu,
MYy3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Habmroienue He3aBUCUMOCTH NIEpUOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOAHUI
OT CONPOTHUBJICHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCUBHOW TMpPYXXUHE C IENbl0 (OPMUPOBAHUS
MpeJICTaBIeHU 00 naeanbHON MO MPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHMsI SHEPTUU IpU KoieOaHUsAX rpy3a Ha Mpy>KUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmtoenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoJIeOaHUM Ha yIIpyroM IMo/IBECe.

N3yueHue ABUKEHUS HUTSHOTO MASITHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY b 3aTyXaOMINX KoieOaHui.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inexkmpomaznumnole Koredanus.

Konebatenbupiit kKOoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIE0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamoiue JJIeKTPOMAarHUTHbIE KoyieOaHUsl. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemenHbi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIECE
3HAUEHUE CHJIBI TOKA M HAMPSHKEHUS TIPU Pa3IMIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTylIKa HHAYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U noTpeOiIeHUE IEKTPUIECKON
SHEPIHH.
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OKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa HCHOIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

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

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarIMKX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopeinb 371eKTpOMarHuTHOIO FreHepaTopa.

BoiHyX1eHHBIE CUHYCOMIATIbHBIE KOJIe0aHusl.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

YCTpORCTBO M IPHHIIKIT ACHCTBHS TpaHCHopMaTopa.

Monenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOD.

HaGnroeHue 37eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuueckre BOJIHBI, YCJIOBHUS HX pacrpocTtpaHeHus. [lonmepeunble u HpoOAOJbHBIE
BoJIHBL. Ilepnon, ckopocTe pacnpocTpaHeHHUs U JUIMHA BOJNHBI. CBONCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, UHTephepeHIs U AUdpaKIHs.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIyYEHHUS JJIEKTPOMArHUTHBIX BOJH. B3anmHuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTpPaK€HHE, MpEIOMJIEHHE, MOJSIpU3aLNs,
uHTepdepeHus 1 Tudpaxius.

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

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeNeBU30p, aHTeHHa, TenepoH, CBY-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIUIIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmomieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmoienue orpaskeHus U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnny 1 1uppakind MEXaHHUECKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.
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CaoiicTBa yabTpa3ByKa U €ro MpUMEHEHHUE.

HabumroneHne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KOJICOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Ob6napysxeHre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyYEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamoninHENHOE paclpoCTpaHEHHE CBETa B OAHOpoAHOM cpene. Jlyd cera. ToueuHsblit
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npenomiieHusi. OTHOCUTENBHBIN IOKa3aTenab npenomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOIIIEHUE JUIMH BOJIH MPH IMEPEeX0/ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHuIly paszjaena
JBYX ONTUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. ClioxkHBINA coctaB Oenoro ceera. L[Ber.

[TontHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroi MoIHOro BHYTPEHHETO OTPasKEHUSI.

CoOuparomue M pacceuBarolmiue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHUja TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess IPeIoMIICHHS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30M.

Xona syda, IpOIIEIIIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[Toctpoenne n300paXkeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIINX JMH3aX
U UX CHUCTEMaX.

OnTuueckue npudopsl. Paspematomias cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOMIO/IEHUsI MAaKCUMYMOB M MHHHUMYMOB B HWHTEpP(QEpPEHIMOHHON KapTUHE OT JBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMepr! Kilaccuueckux HHTEPPEPEHIIUNOHHBIX CXEM.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBHe HAOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE IMPOLIECChl: OYKH, JyIa, IEepUCKOT,
¢doroanmapar, MHUKPOCKOI, MPOEKIUOHHBIA ammapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAsS
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccnenoBaHue NpeoMIIEHUS CBETA.

HabmioneHne noiaHoro BHyTpeHHEro oTpaskeHus. MoJienb CBEeTOBOIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 IIOCKOMAPAIIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6mronenue untepdepeHium cera.
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HaGnroneHue 11BETOB TOHKUX IUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakioHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBera.

HaOnronenue nonspusanuu cBeTa.

[TpumeHeHre NoaIpOUI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKmMuKym.

H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSTHHSI OT BeLecTBa (Ha MPUMEpE KHUJIKHUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIFH3.

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

[Tony4yenue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMUYECKUX CUCTEM.

Habmonenne nudpaxun, nHTEpPEPEHINN U MOJISIPU3ALNHT CBETA.

W3y4eHne noaspu3anuu CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenue naTephepeHIM Ja3epHOro U3TYYEHUS Ha ABYX LIEIAX.

Hab6mronenue nucniepcum.

Hab6mronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHOHN PeIETKY.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOW TEOpUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBasi.  IIpeoOpasoBanust  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNJieHHEe BPEMEHHU U COKpallleHue
JUIMHBI.

OHEeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

VYyeHnueckuil SKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpezneneHyre UMITYJIbCAa U PHEPTUU PENATUBUCTCKUX yacTull (1o ¢ororpadusM TpekoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TerIOBOEe U3MydeHHE (M3JIyuyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®otosdpdexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodpdexTa. YpaBHeHHEe DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBera (B 4YacCTHOCTH, MAABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.
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BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvna BosHbl 1e bpoinga u pazmepsl
o0nacTu  JoKanu3auMM  JBHWXKyHleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Criernduika n3mepennii B Mukpomupe. CootHomeHus HeornpenenénHocrei [ elizendepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOAHO/I.

Hemoncmpayuu.

®DoTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOTYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEpPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI IO UCCIIEIOBAHUIO cTpoeHus aToma. [lnanerapuas mogens atoma Pesepdopaa.

[Tocrynarer bopa. M3nydenue u morsiomieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OJHOTO
YPOBHsI SJHEPTUU Ha APYTOH.

Bunael ciektpoB. CieKTp ypOBHEN dHEPIruu aToMa BOJOPOAA.

CnoHTaHHOE U BBIHY)KJEHHOE HU3JlyueHue cera. Jlasep.

TexHUuecKne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOJIOPO/A U M3MEPEHUE MOCTOSIHHON
Punbepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTombl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITyYEHHUE.

3aKOH paJUOaKTHBHOTO pacnaaa. PaavoakTuBHble u30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausHue paiuoakTUBHOCTH HA KUBbIE OpraHn3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpusi.

DOHeprust CBA3HM HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE acCIEKThl PAa3BUTHS  SAECPHOU
SHEPrETHUKHU.

Mertoabl perucTpaluu U UCCIAEAOBAHUS HIEMEHTAPHBIX YaCTHII.
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@yHIaMEeHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHsl, Me30HbI U JentoHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHas SHEPIHUsL.

EnuncTBO (DM3nveckoil KapTHHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMuu. [IpuMEHUMOCTH 3aKOHOB (HU3UKHU JJs1 OOBSCHEHUS MPHUPOABI KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpoHOMHYECKHX HccienoBaHui. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
paznoTeNeCKONbl, BHEaTMOCc(hepHast acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3nus, ipKue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBHXKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOM MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMEeHHbIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BotoIK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3.

Mneunsiii [1yts — Hamia "anaktuka. [lonoxxenne u neuxxenue Conuua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe M3IydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuueckue naoniooenus.

Habmionenuss  3BE3nHOrO Heba  HEBOOPYXKEHHBIM  IJJa30M € HCIOJIb30BAHHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN Uil OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3/11s1 CEBEPHOTO MOIyLIapus U IPKUE 3BE3IBI.

HabGnronenus B Teneckon JIyHbl, TUIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3n4ecKuil MPaKTUKYM.

CriocoOb1 u3MepeHust GU3NUECKUX BEJIMYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUIL
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBHIOOP M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa00OpaTOpHbIE paOOThI, TPAKTUKYM).

Oo6o0maroniee MoOBTOpPeHME.

OO6oOuieHne W cUCTeMaTH3alUsl  COJACp)KaHHMs — pa3fenoB  Kypca «MexaHHKay,
«Momnekynsiprast pU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHBIY,
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«OCHOBBI CIEIUMAIIBHONM TEOpUU OTHOCHTENbHOCTH», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3uku u acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLUATBHONH H
THYECKOH cdepax NeATETbHOCTH 4YeNOBEeKa, poilb M MecTo (U3UKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TIPOTHOCTUYECKOW (DYHKIIUN (PU3MUECKONU TEOPUH, POJIb GU3HMIECKON TCOpUHU
B (popMHpOBaHUM TpEACTaBICHUI O (PU3MUECKON KapTUHE MHpa, MECTO (PM3UYECKON KapTHUHBI
MUpa B 001LEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kimacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesxicnpeomemusvie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckre (yHKIHU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHIE TUIOIIAAN TUIOCKUX GUTYp U 00BEMa Tell.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  THpUPOAE,  DKOJOTMYECKHUE  PUCKM  TIPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKaIoIIed Cpeabl, yJIbTpa3ByKoOBas JHArHOCTHKAa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTPOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIHN3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJ€KW MarHUTHBIX pyl, PoToCchbEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, AIEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOrO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM OSJIEKTponepeaady,
AIIEKTPOJIBUraTeNlb, pajap, paauoONpUEMHUK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpa3ByKOBasi JUAarHOCTHKa B TEXHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJIHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHUKH, SJI€pHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHS.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTaTbl OCBOCHUS yueOHOro npenmMera «PU3nKa» JT0JKHBI OTPaXkarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacHIMpEeHNE KU3HEHHOTO ONbITa U ONbITa JAEATEIBHOCTH B MPOLECCE pPealu3aluid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMKU OOYy4YaroIIEerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIILHOCTh B MHTEpECaX I'Pa)IaHCKOro oOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTApHOW U BOJIOHTEPCKOH EATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN IpaXkAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yUu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITENTBHOCTH YYEHOTO;

® 0CO3HaHME JUYHOIO BKJIA/a B IIOCTPOEHUE YCTOHYMBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHME K MHpPY, BKIIOYas D3CTETUKY HAy4yHOIO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHATBHONU IEeSTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHMIO M CaMOOOPA30BaHUIO B OOJNACTH (UIUKU
Ha IIPOTSKEHUU BCEH JKU3HU.

IKO0JIOTMYECKOr0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [JJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS
1eyeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;
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paciipCHUC OIbITa ACATCIbHOCTU 3KOJOTHYECKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH I10 (1)I/I?>I/IK€.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;
OCO3HAHHE LEHHOCTH HAyYHOM [eATENbHOCTH, FOTOBHOCTH B MpOLECCe H3yYCHUS
GU3MKK  OCYIIECTBISATh  NPOEKTHYID U HCCIEAOBATEIbCKYIO  JEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AESITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSIX PEalIbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (HU3HUECKO
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
obnmactu (U3UKUA, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITETHHOMY TOUCKY
METOJIOB pEeIIeHUS 3a7ad  (PU3NISCKOT0 COACpPKAHHS, NPUMEHEHUIO Pa3IHYHBIX
METOJIOB TTO3HAHHS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPETAIINH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
rUnoTe’y € pelleHus, HaxOIUTh apryMeHThl [UIsl JO0Ka3aTelbCTBA CBOUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHATM3UPOBATh TOJYYCHHBIE B XOJE pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIMPOBATH COOCTBEHHBIE 33/]a4i B 00pa30BATEIBHOMN JIEATEILHOCTH, B
TOM YHCJIC TIPH U3YUCHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;
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BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKAaIHEC AJIbTCPHATUBHBIC PCIICHU .

Paborta ¢ unopmanmeii:

BJIQJICTh HABBIKAMHU TONy4YeHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HMCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIbBHO OCYIIECTBIATh IIOWCK, aHaJu3,
CHUCTEMAaTH3AIMI0O W MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABJICHHS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCITOJIB30BaTh CPEeACTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B
pEIICHMM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHHM3allMOHHBIX 3ajlad C
coOmrofcHreM TpeOOBaHWUN APrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCPKAaHUS B pa3IudHbIX (opmarax c yd4eToMm
Ha3Ha4YeHUs MHGOpMallMU W IENeBOM ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OpMy
MPEJICTABICHUS U BU3YyAITH3aIIH.

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

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOM JESTENbHOCTH;
pacro3HaBaTh MPEANOCHITKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C MCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON pabOTHI,
BBIOMpATh TEMAaTUKY MU METOJIbI COBMECTHBIX JIEHCTBUI C yU€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)J0r0o WICHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATENIbHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTbh pOiU C
y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YYaCTHHKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEU C MO3UIUKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETHMUECKOE IMOBEAECHUE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITH MHUITHATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTU (DU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33JauH;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TUIaH
BBINOJIHEHUS MTPAKTUYECKON paboOThl ¢ yYETOM HMMEIOLIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
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CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIHMA B 00IacTé (U3UKH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHbIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIECHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQ/IETh HABBIKAMHU II03HABATENBHOM pedIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJISL
YPOBHsI cpeHero ooiiero oopa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJaraloniui ch)OpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHME, BUJETh HAINPaBJICHUS Pa3BUTUS COOCTBEHHOH ASMOIMOHAIBHOW cepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETryJIMpOBaHHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThcsi K
HYMOIMOHAIBHBIM U3MEHEHHSM U MPOSBISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONITUMU3M, HHUIIHATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHUE APYTHUX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKHBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBaTh OTHOLIEHHS C
JPYTUMH JIFOAbMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

ITPEJMETHBIE PE3YJIBTATEI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMATILHOW M ATHYECKOM cdepax NesSTeIbHOCTH YeNOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE onucaTeIbHOMH,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUHM — MEXAHMKH, MOJEKYJIIPHOU (PU3MKM M TEpPMOJMHAMMKH, POib (hpu3nyecKon
TEOpHH B (POPMUPOBAHUU NIPEACTABICHUN O (U3NUECKON KapTHHE MUPA;

pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel M IPOLECCOB
(s1BJIEHU): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TajeHue, aOCOIIOTHO yIpyras
nedopmanusi, abCOMIOTHO YNPYroe u abCOJIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJEIH
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rasza, XUIAKOCTH W TBEPAOTO (KPUCTALIMYECKOIO) Teia, WIACANbHBIA Tra3, TOYCYHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE MOJIE;

® pa3nuyYarh YCJIOBHS (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® aHaNM3UPOBAThb W OOBACHATH MEXAHUYECKHE IMPOLECCHl W SBICHUS, HCIONb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIDKCHUSI, (OPMYJIBI KMHEMATUKH PAaBHOYCKOPEHHOTO IABMIKEHHs, MpeoOpa3OBaHM
lanunes s CKOPOCTM M MEpeMelnieHus, 3akoHbl HblOTOHa, NpUHIMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPaHCHUS
UMITYJIbCA M MEXAaHWYECKOM OHEpPruM, CBs3b pabOThl CHIBI C HW3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOrO Tena), IMPH ITOM
UCIIOJIb30BaTh ~ MAaT€MAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBUS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ['anumes, BTOpOro u TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMITYJIbCA U MEXaHUYECKON SHEPTUH, 3aKOHA
BCEMUPHOT'O TATOTECHHUS;

® AHAIM3UPOBATh M OOBSCHATH TEIJIOBBIE MPOIECCHI U SIBJIICHUS, WCIIONB3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICAJIBHOTO raza co CpeAHEH KHHETUUYECKON SHEPruei TEII0BOIO JIBUKEHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEIHEHN
KUHETUYECKON SHEpPruerd TEIJIOBOrO0 JBWIKCHHMS €ro 4YacTHIl, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHILEHTpAlMeW MOJIEKYJ W €ro TEMIEpAaTypod, ypaBHEHHUE
MenneneeBa—Knaneiipona, mnepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPTUM B TEIUIOBBIX TIpOIleCccax), MPU HSTOM HCIOJB30BaTh MaTEeMaTUYECKOe
BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS NMPUMEHUMOCTH ypaBHEHHS MeHzaeneeBa—
Knaneiipona;

® aQHAIM3UPOBaTh U OOBSACHATH DIIEKTPUUECKHE SBJICHUS, UCIOJb3ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUSI DIIEKTPUIECKOTO 3apsijia,
3akoH  KynoHa, mNOTEHIMANbHOCTh  ANEKTPOCTATUYECKOIO  TOJIA,  MPHUHLIMI
CYNEPHO3UIUU AIEKTPUUECKUX TOJIEH, TP 3TOM YKa3biBasi YCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXke NpakTHYECKH BaKHBbIE COOTHOIIEHHUS: 3aKOHbI Oma st
ydacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3akoH [[xoyna—JIenua, npasuia
Kupxroda, 3axonsr @apajaest 11st SJIEKTPOIH3a);

® ONUCHIBaTh (PU3UYECKUE TMPOIECCH U SBICHUS, UCTIONB3YS BEIMUMHBI: TIEpEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHUYECKas JHEPrus, MeXaHW4ecKas HSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJIa YIPYrOCTH, CUia
TPEHMsI, MOIITHOCTh, YHEPTHs B3aUMOICUCTBUS Tena ¢ 3eMEi BOIM3H e€ TOBEpXHOCTH,
SHEeprus ympyrod aedpopmanuu TPYKHHBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAsS
TeMIiepaTypa Tena, padoTa B TEPMOJAWHAMHUKE, BHYTPEHHSSI DHEPTUS HUACATHHOTO
OJIHOATOMHOTO Tasa, padoTa WICAIBHOTO Ta3a, OTHOCHTENIbHAs BIAXHOCTHh BO3/yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTATENsl; AJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTH MOJII TOYEYHOIO 3apsla WA 3apsSyKEHHOIO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABMKYIIAsl CHia, CUJa TOKa, HANpsKEHUE, MOUIHOCTh TOKa,
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JNEKTPUYECKasl EMKOCTh IIJIOCKOIO KOHAEHCATOpa, CONPOTHBJICHHE y4acTKa LEMHU C
[OCJIEZIOBATENbHBIM M IApAJUIEJIbHBIM ~ COEIMHEHUEM  PE3UCTOPOB,  SHEPrus
IIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

e OOBSACHATH OCOOEHHOCTM MPOTEKaHUs (PU3MUYECKUX SBJICHUH: MEXaHUUYECKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTUL[ BEILECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Hs, HCHIapeHHe, KUIIEHUEe U KOHJCHCalus, TIaBIeHUe
M KpUCTAJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENaud,  JJICKTpHU3alMs  Tell,
AKBUIIOTEHIIMAJILHOCTD [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

® [IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BHUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX MOTPELIHOCTEH W3MEpEeHUH, JenaTh BbIBOABI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

® [IPOBOJUTh KOCBEHHBIE H3MEpPEHMUsS (PU3MUECKUX BEJIUYMH, IPU 3ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

® [IPpOBOJUTH ONBITBI IO IPOBEPKE MPEIOKEHHONM TMIIOTE3bl:  IUIAHUPOBATh
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl U JA€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;

e coOmo/aTh IpaBuiia OE30MACHOTO TPyAa NMpPU INPOBEACHUM HMCCIEIO0BAaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW M TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

e pemarbh pacy€THBIE 3aJaud C SBHO 33JaHHOW M HESIBHO 3aJaHHON (u3ndecKoi
MOJIeJIbIO: HAa OCHOBAaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pU3MUECKON
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  MCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UpPOBAaTh pPE3YNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX Pe3yIbTaToB;

e pemiaTh Ka4eCTBEHHbIE 33Jjaul, TPEOYIOLMe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETOYKY pacCyKIEHUH C OMOpod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHe SIBICHHUS;

® UCMOJb30BATh TEOPETUUYECKHE 3HAHUS JUI1 OOBSICHEHHUS] OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOAMUTH MPUMEPHI BKJIAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® QHAIM3MPOBAaTh U OLIEHUBATh IOCJHEACTBHA OBITOBOM M  NPOU3BOACTBEHHOU
NEeSITEIbHOCTH 4YeNIOBEKa, CBSA3aHHOW C (PU3MUECKUMM IPOLECCAMU, C IO3ULMH
HKOJIOTMUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
[IPUPOJIONOIL30BAHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH I JabHEUIEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBA;
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NPUMEHSTH pa3iInyHble CIIOCOOBI PadoThI ¢ HH(popMaHen (pU3MIECKOTO CONIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIMOHHBIX TEXHOJOTWH, TpPH  3TOM
UCTIONIb30BAaTh  COBPEMEHHbIE  MH()OPMALMOHHBIE  TEXHOJOTHMH ISl TIOMCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETauud WHGPOPMAIMH, TOJYYEHHOH M3 Pa3INYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

NpPOSIBIISITh  OPraHU3AIlMOHHBIE W TI03HABATEJIBHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHHUS IPOEKTHBIX W Y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTate B rpynme ¢ HCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHNE
paccMaTpuBaeMoi mpoOIeMbl;

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

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COLHUAIBbHOW U
TUYECKON cdepax NesTeIbHOCTH YeJIOBEKa, POoJib U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUUYECKOH €ATEIbHOCTH YEJIOBEKa U
JAIbHEWIIEM  HAyYHO-TEXHHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATENbHOM,
CHUCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHON M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb puU3NUECKO Teopuu B (GOPMUPOBAHUHU MPEACTABIECHUN O (HU3HUECKON
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel M IPOILECcCOB
(ABNIEHMIT): OIHOPOJHOE DIIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE Koyie0aHUs, MaTeMaTHUeCKUN MAasTHUK, HACAIbHBIH Py KUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIel aToMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh yclIoBUsA (TpaHMIBl, OOJACTH) NPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCHOJb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl DJJIEKTPOAUHAMMKM U CIELHMAIBHOW TEOpUn
OTHOCHUTEJIBHOCTU (3aKOH COXPAaHEHUs IEKTPHUECKOro 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH »3JIEKTPOMArHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJ1C
CaMOMHIYKLUU B DJIEMEHTE JJIEKTPUYECKOM LENMU CO CKOPOCTBIO M3MEHEHUS CHJIBI
TOKA, MOCTYJIaThl CIIELUATIBbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTU3UPOBATh U OOBSCHATh KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCHIOIb3Ys IOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA A1 HoTOdPdeKTa, MepBbId U BTOPOM
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noctynatel bopa, mpUHLIKIT cOOTHOIIEHUSI HeonpeaenéHHocTel ['eiizendepra, 3aKOHbBI
COXpaHEHHs 3apsAA0BOTO M MAaCCOBOTO YMCEN U YHEPIHU B SJIEPHBIX PEAKLUAX, 3aKOH
PaAMOAaKTUBHOIO pacraja);

® ONuUChIBaTh (U3UYECKUE MTPOLIECCHI U SBICHUS, UCTIOJb3Ys BEJIMUMUHBI: HAPSHKEHHOCTD
AIIEKTPUYECKOTO  TOJI, MOTEHIMAd  DJIEKTPOCTaTUYECKOTO  TOJsl,  Pa3HOCTh
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIAS CHUJIA, WHIAYKIUS MarHUTHOTO TIOJSi, MarHUTHBIN
MOTOK, Cuia AMIiepa, HMHIYKTUBHOCTb, JJIGKTPOJBIDKYILAS CHJIa CAaMOMHAYKIIHU,
SHEPrusi MAarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJLC, TOTHAS
DHEPTUs, SHEPTHs TIOKOSI CBOOOIHOM YaCTHIIbI, JHEPTUS U UMITYJIbC (HOTOHA, MACCOBOE
YHCIIO U 3apA[l SApa, SHEPTUS CBSI3U S/1Pa;

e OOBSCHATH OCOOCHHOCTH TPOTEKAHUS (PU3MUECKUX SBICHUH: DSJICKTPOMArHUTHAS
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIus BOIH, TupaKIus, TUCIepcus,
MOJIHOE BHYTPEHHEe oTpaxeHue, (hoTtoanekrpuueckuit ad ekt (dhotorddekr), anbda-
u Oera-pacmanel  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIIBI
CHEKTPAIBHOTO aHAIN3a U paboTHI Jlazepa;

® ONpeIeNsITh HANPABICHUE WHAYKIIMA MAarHUTHOTO TIOJS TPOBOJHUKA C TOKOM, CHUIBI
Awmriepa u cuibl Jlopenua;

® CTpoUTh M300paKeHUe, COo37aBaeMOE€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30U, U
pPacCUUTHIBATh €r0 XapaKTePUCTHUKHU;

® [PUMEHSTh OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHanM3a W OOBICHEHUS (PU3NYECKUX TPOIECCOB, MPOUCXOAANMX B 3BE3MAX, B
3BE3HBIX CHCTEMax, B MEXrajJaKTUYeCKOW cpeae; MABMKEHHsS HEOECHBIX Tell,
DBOJIIOINH 3BE31T M BecenenHo;

® TMPOBOJUTH HCCIEAOBAHHWE 3aBHCUMOCTEH (PU3MUECKHX BEIMYMH C HCIOJH30BAHHEM
MPSIMBIX U3MEPESHHM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJTYYEHHOW 3aBUCHMOCTH (PH3UYCCKUX BEIMYMH B BHUAC TpadUKOB C YIETOM
a0CONIOTHBIX ~TOTPEIIHOCTe WM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
WCCIICJIOBAHMUS,

® TMPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (U3MUECKUX BEITUYMH, MPU OSTOM BBIOUPATH
ONTUMATBHBIA METOJ W3MEPEHHUs, OIEHUBaTh aOCONIOTHBIE W OTHOCUTEIBbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

® TMPOBOJIUTH OMBITHI TO TMPOBEPKE TMPEIIOKCHHONH THUIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  DKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3HPOBAThH
MOJTy4YeHHBIC PE3yJIbTaThl U I€TaTh BBIBOJ O CTATyCE MPEAIOKEHHOM TUIOTE3bl;

®  OIUCBIBATH METOJIBI ITOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHIA,

e coOmomaTh mMpaBWiia 0€30MacCHOTO TPyAa NMPH MPOBEICHUN HCCIECIOBAHUNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, TPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
NESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyIOBaHUs;

e pemath pacy€THBIE 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHsS BbIOMpaTh (pU3MUECKHe MOJEINH,
OTBeUarole TpeOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYNIaThl (PU3NYECKUX TEOPUU TPH HKCIOIH30BAaHUM MATEMaTHYECKUX METO/I0B
pelieHus 3ajad, MPOBOJIUTh pacu€Thl HAa OCHOBAHMHM WMEIOIIUXCS JAaHHBIX,
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AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl PEHICHUS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

® pemiaTh Ka4eCTBEHHbIEC 3aJaui, TPeOyIOIe TPUMEHEHUs 3HAaHUM U3 pa3HbIX Pa3/esioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOWd Ha
W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBICHUS,

® UCHOJb30BATh TEOPETUUYECKHUE 3HAHUS U OOBSICHEHHSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOAMTH MPUMEPHI BKIIA/1a POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® aHaIM3UpPOBAaTb M OICHHMBATh IMOCIEACTBHS OBITOBOM U  MPOU3BOJICTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHHUW HAYKH H
TEXHOJIOTH JIJIs TalbHEHUIIEero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

® [PUMEHSTH PA3IUYHBIE CIIOCOOBI paboThI ¢ HH(pOpMaLHel PU3NIECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH()OPMAIIMOHHBIE  TEXHOJIOTMH  JUISL  IIOWCKA,
nepepaboTKU UM TpeAbsBIeHUS Y4eOHOM W HayYHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy WHGPOpPMAlUU, MOJYYEHHOH W3 pazIMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 MH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaIu3a
MCTOYHUKA MHPOpMAINY;

® T[pPOSIBJISITH OpPraHU3allMOHHbIE W [I03HABATEJIbHbIE YMEHHUS CAMOCTOSITEIBLHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
UCCIIeI0BATEIbCKUX PaboT;

e paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpyImbl, palMOHAIBHO PpACHpeAessaTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ Ka)KIOIO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

e [POSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHAIBHOW — AEATENbHOCTH IO
CIENUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (pPOBbLIE)
KonTpoabubie IIpakTunueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Paznen 1. HAYUHbBIA METO/l IO3HAHUSI ITPUPO/IbI
. https://www.yaklass.ru/p/fizika#program-
1.1 Hayunslit MeTO1 TO3HAHUS TIPUPOJIBI 6 0 0
11-klass
Htoro no pazneny 6
Pasznea 2. MEXAHUKA
21 KHHeMATHKa 10 1 0 https://www.yaklass.ru/p/fizika#program-
11-klass
29 —— 10 0 0 https://www.yaklass.ru/p/fizika#program-
11-klass
. https://www.yaklass.ru/p/fizika#tprogram-
2.3 CraTuka TBEpIOTO Tena 5 1 0
11-klass
https://www.yaklass.ru/p/fizika#tprogram-
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 0
11-klass
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHOKHHETHICCKON 15 1 0 https://www.yaklass.ru/p/fizika#program-
' TEOpHUH 11-klass
https://www.yaklass.ru/p/fizika#tprogram-
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 0 2 + S ey
11-klass
3.3 ArperaTHbIe COCTOSIHHSI BEIIISCTRA. 14 1 0 https://www.yaklass.ru/p/fizikaf#tprogram-
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https://www.yaklass.ru/p/fizika#program-11-klass
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da30BbIe MEPEXO/IbI 11-klass
Wroro no pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
https: .yaklass.ru/p/fizika#program-
41 DeKTpHECKOE HOTE o4 0 ttps://www.yaklass.ru/p/fizika#progra
11-klass
. . https://www.yaklass.ru/p/fizika#program-
4.2 [TocTOSIHHBIN 27EKTPUUECKUIN TOK 24 0
11-klass
https://www.yaklass.ru/p/fizika#program-
4.3 Toku B pa3IMYHBIX Cpeaax 6 0
11-klass
Hroro no pazgeny 54
Paznen 5. DUBHUYECKUN MPAKTHKYM
https: .yaklass.ru/p/fizika#program-
5.1 Ou3nyecKkuil NPakTUKYM 16 16 Ups:/fwnviw.yaklass. ru/p/fizikaiprogra
11-klass
Hroro no paszneny 16
https://www.yaklass.ru/p/fizika#program-
PesepBHOe Bpems 10 0
11-klass
OBUIEE KOJIMYECTBO YACOB I1O 170 16
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11 KJIACC
KosunuecTBO 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
11 MaTHITHOE Tode 14 0 0 https://www.yaklass.ru/p/fizika#program-
11-klass
https://www.yaklass.ru/p/fizika#program-
1.2 DneKTpoOMarHuTHasi MHAYKLHS 13 1 0
11-klass
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U1 BOJIHBI
21 MexaHHTecKIe KoneOams 10 0 0 https://www.yaklass.ru/p/fizika#program-
11-klass
https://www.yaklass.ru/p/fizika#tprogram-
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 0 0 5 Y D Brog
11-klass
23 MexaHn4ecKHue 1 10 1 0 https://www.yaklass.ru/p/fizika#tprogram-
' ANIEKTPOMArHUTHBIE BOJTHBI 11-klass
https: .vaklass.ru/p/fizika#program-
24 Orrmia o5 1 0 ttps://www.yaklass.ru/p/fizika#progra
11-klass
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO

5

1

https://www.yaklass.ru/p/fizika#tprogram-
11-klass

Uroro no pazgeny
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Paszgen 4. KBAHTOBAS ®PU3UKA

KopnyckyinsipHO-BOJIHOBOM

https://www.yaklass.ru/p/fizikaf#tprogram-

11-klass

4.1 15 0
Jyaln3M 11-klass
42 DMK ATOM 5 0 https://www.yaklass.ru/p/fizika#program-
11-klass
43 du3nKa aTOMHOTO SiApa U 5 0 https://www.yaklass.ru/p/fizika#program-
' 3IIEMEHTAPHBIX YACTHUI] 11-klass
Htoro no paznemny 25
Pa3znen 5. OJEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
51 DIEeMEHTHI aCTPOHOMUH U 12 0 https://www.yaklass.ru/p/fizika#program-
' acTpoQU3UKH 11-klass
Htoro no paznemny 12
Paznen 6. PUBUUYECKHUN TIPAKTUKYM
https://www.yaklass.ru/p/fizika#program-
6.1 du3nyecKkuil NPakTUKyM 16 16 D Y D hrod
11-klass
Hroro mo pazueny 16
Pazngen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucrematuzanusa 1 0000IIeHne
TPEAIMETHOTO COMCPIRATHA 1 https://www.yaklass.ru/p/fizika#program-
7.1 OIIBITA IESTEILHOCTH, 15 0
MPUOOPETEHHOTO MPU U3yUYECHUU
Kypca ¢usuku 10 — 11 kmaccoB
Wroro no pazueny 15
https://www.yaklass.ru/p/fizika#program-
PesepBHOE Bpemst 10 0
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne arTa udpoBbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fa[3yqennﬂ :)lﬁ[()l;l;OBaTeanue
padoThI padoThI pecypes:
1 dwusuka — pyHAaMEHTATbHAS HayKa O 1 0 0
IpUpoJIe
5 HayuHblii MeTOI TIO3HAHUS U METOBI 1 0 0
UCCIIeIOBaHMs (PU3UICCKUX SBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIIECCe
3 Mo3HaHusI Mpupoabl. Habmonenne u 1 0 0
SKCTIIEPUMEHT B U3HKE
4 Cnoco0OsI u3MepeHus (PU3NIECKUX BEITHYUH 1 0 0
AOCOoII0THAS U OTHOCHTCILHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 0 0
BEJIMYHMH
MopnenupoBanue B ¢pusuke. Ponb u mecto
6 ¢buzuku B QOPMUPOBAHUHU COBPEMEHHOMN 1 0 0
HAyYHOW KapTUHBI MUPA, B TPAKTUICCKON
NeATeILHOCTH JIFOAeH
Mexanndeckoe aBmkeHne. Cucrema
7 orcuera. OTHOCUTEIBHOCTh MEXaHMYSCKOTO 1 0 0
neuxkenus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKH
3 Panuyc-BekTOp MatepualibHON TOUKH, €TO 1 0 0

MMPOCKIMU Ha OCU KOOpAWHAT. TpaCKTOpI/IH.
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10

[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBHXKCHUS

Cio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3anau

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHERHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
cBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTHU, YCKOPEHHSI OT
BPEMEHHU U UX IpapuKu

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [lepron u yacrora.
L[eHTpOCTpEMHUTEIILHOE U TIOJIHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"KunemaTtuka"

17

IIepsriit 3axk0H HproToHa. MHEpLuManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OoTHOcUTeILHOCTH I annes.
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18

HeunepuuanbHbie CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH Herorona. Macca

19

Bzaumopeiicteue ten. Tpernitl 3aKk0H
Herorona

20

21

22

[Ipunnun cynepno3unuu cuil. Pemenune
3a/1a4 Ha IpUMEHEHNE 3aKoHOB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOMN Macchl

Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
NajeHus

23

24

25

JIBrkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHUYECKasi CkopocTb. 3akoHbl Keruepa

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BuabI cun
TpeHus. J[BukeHue B )KUAKOCTH U Ta3e ¢
y4ETOM CHJIbI COITPOTHBIIEHUS CPEJIbI

26

27

28

HaBnenue. 'mapocratnueckoe AaBjIeHHE.
Cwia Apxumena

AOCOTIOTHO TBEPAOE TEIIO.
[MoctymaTtenbHOE U BpallaTeIbHOES
JABVKCHUEC TBEPAOTO TCIIa

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalcHU. IIneuo cuibl

29

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcinoBus
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30

paBHOBeECHsI TBEpIOTO Tena. Bubl
paBHOBeCHs

Penrenue 3anau

31

KonTtponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

32

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. TeopeMa o
JBHKEHHUH LICHTPA Macc

33

34

35

HIMnynibC CHITBI U M3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOEC ABHKCHHE

Mowment HMITYJIbCA MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3agau

36

37

38

39

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpeICTaBICHUE padOTHI CHUIIBl. MOIIIHOCTH
CHUJIbI

Kunernueckas sneprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepHaIbHON TOUKH

IloTenumanbpHBIe M HEMOTEHIIMAIBHEIC
cuibl. IloTeHInanpHas SHEPTUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTh

TpeTrbsa kocMudeckasi ckopocTb. CBs3b
paboThI HEMOTEHIUATIBLHBIX CHII C
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U3MEHEHUEM MEXaHUYECKON YHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

40

41

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepnyiun s ueanbHOM
KUJIKOCTH

KoHTposbHast pabota 1o Teme "3akoHbI
COXpaHEHHUs B MEXaHHUKe"

42

Pa3BuTue npencraBieHuid 0 Ipupoe
temioTbl. OcHoBHBIE MoJiokeHnss MKT.
HMuddysus. bpoyHoBCcKkoe IBUKEHHE

43

Crpoenue ra3000pa3HbIX, KUIKAX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aHMOH€ﬁCTBHﬁ JaCTHUll B€UieCTBa

44

45

Macca u pazMepsl MOJIEKyI (AaTOMOB).
KomnuectBo BemectBa. [locrosinnas
ABoraapo

Temneparypa. TermnoBoe paBHOBecHE.
[[Tkana [enbcus

46
47

48

Pemenue 3agau
NneansHablii ra3. ['a30BBIe 3aKOHBI

VYpaBuenue Menneneesa-KnamneiipoHa.
Pemienue 3agaa

49

50

AGcomoTHas TemnepaTypa. 3akoH
Hanprona

W3onporieccrl B H1€anbHOM rase ¢
MOCTOSIHHBIM KOJINYECTBOM BEIIECTBA

51

['padmyeckoe mpencraBieHue
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HU30IIpOoHCCCOB: U30TCPMA, U30X0pa,

n3zobapa
52 OcHoBHoOe ypaBHeHre MKT
53 Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPBI
54 TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM dHEprueH MocTynaTeaIbHOro

TCIIJIOBOT'O ABUXKCHU A e€ qacCTulj

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

55

56

TepmoauHaMudeckas cucreMa. 3ailaHue

BHEIIHUX ycnoBul 1 T/ cuctemsl.

57 Bremnue 1 BHyTpEeHHUE ITapaMeTpBI.
[Tapametpsl T/] cuctemsl kak cpeaHue
3HAYCHMS BEIUYMH, ONUCHIBAIOIINX €€ Ha

MHUKPOCKOIINYECCKOM YPOBHC

Hynesoe Hauano TepMOgUHAMUKH.
58 Camonpowu3sBoibHas pemakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECUIO

Moaens naeanbLHOTO ra3a B
59 TEPMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIU

VYpasuenue Menneneesa-Knaneiipona u

60
BBIPAXKCHUC IJI1 BHYTPCHHCHU SHCPIUU

61 BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UJEAJILHOIO rasa.
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KBa3zucraTtudeckue u HECTaTUICCKUE
HPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.
62 Breraucnenue pabotsl 1o rpaduky mnporecca
Ha pV-nuarpamme
Temonepenaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel 3Hepruu T/l cucremsl 6e3
COBepIIeHHs paOOTHI

64 KonBekuus, TEmIonpoBoJHOCTb,
U3Jy4YEHHUE

KomnuectBo Teruiotel. TemmoéMKOCTh TeNA.
65 VY enbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IE€IbHAS TEMJIOTA CTOPAHUS

TOIlJINBA

66 Pacuér konnuecTBa TEMIOTHI MTPU
Temioneperaye

[TonsiTre 06 agunabaTHOM Mpoiiecce.

67
ITepBblii 3aKOH TEPMOAVMHAMUKHI

KonunuectBo TennoTsl u paboTa Kak Mepbl
68 U3MeHeHHs BHyTpeHHel sneprun T /]
CHCTEMBI

BTopoii 3aKk0H TEpMOAMHAMUKY JUIS
69 PABHOBCCHBIX 1 HCPABHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX

IPOIIECCOB

HpI/IHI_II/IHBI HCﬁCTBHH TCIIJIOBBIX MAIlIUH.
KT

71 MaxkcumansHoe 3HaueHue KITM, Iukn

70
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Kapno

12 Pemenue 3amau

DKOJIOTHYECKHUE ACIIEKTHI UCIIOJIb30BAHUS
73 TEIJIOBBIX ABUrareieii. TerioBoe
3arpsi3HEHUE OKPYKAIOMIEH Cpebl

74 Pemenue 3amau

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
75 teme "Tepmonunamuka. TemioBbie
MAaIITuHE!"

76 KonTtponpsHnast pabora o Teme

"Tepmonunamuka. TeniaoBbie MalIuHbI"

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
77 Hcnapenne n kunenue. Y nenpHas TeIuioTa
napooOpa3oBaHus

HaceimieHHbIe 1 HEHACBHIIICHHBIE MTaPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT

78 TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTU

79 BnaxxnocTs Bo3yxa. AGCONIIOTHAS U

OTHOCUTCIIbHAsA BJIa)KHOCTb

80 Pemenue 3amau

Teépnoe Teno. Kpucramnuueckue u
81 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB
KPUCTAIJIOB

82 [InaBneHue u KpucTaIM3aus. Y [enbHas
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TeruioTa riasienus. Cyonumarus
Hedbopmaruu TBEpAOTO Tena. PacTskenue
83 u cxarue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TeroBoe pacluMpeHne KUAKOCTEN U
84 TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCcTBa

[Ipeo6pa3oBanue sHEpruu B a30BbIX

85
nepexoax

86 YpaBHeHHe TEII0BOr0O OanaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTshKeHHe. KanumisipHbie

88 aBJieHUd. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO JKUJKOCTU. DopmMyrna
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| o

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECCTBA.
®da3oBbIe IEPEXObI"

90 KonrtponbHas padora no reme "ArperaTHbie
cocTosHMs BenlecTBa. @a3zoBbie nepexoas”
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buma
ANEeKTpUUeCcKuX 3apsaoB. [I[poBoaHMUKH,
JUAJIEKTPUKU U TTOITYIPOBOTHUKHI

92 DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

93 Bzaumopeinictue 3apsnoB. Toueunsie

3apsasl. 3akoH Kynona
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94 Perenne 3agau

Onektpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUCCKUE 3aPsIIbI

95

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
96 [Ipo6usiii 3apsia. JInaum HanpsHKEHHOCTH
JNEKTpUYECKOro nosst. OqHOpOIHOE

OJICKTPHUICCKOC I10JIE

[ToTeHIaTLHOCTD 3JCKTPOCTATHUECKOTO
97 noJis. Pa3HoCTh MOTEHUMAIOB U
HanpsuKEHHE

[ToreHunanpHas SHEPrUs 3apsiia B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToTeHmman
IEKTPOCTATUICCKOTO TIOJIS

CBs13b HaHpH)KéHHOCTI/I IIOJIA U Pa3HOCTH
99 MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I1OJIA

[TpyHIMI CyNIEpIIO3ULIUH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3amau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHON cdepsl
ITone paBHOMEPHO 3apsSKEHHOTO TI0 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU

OECKOHEUYHOU IUIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

105
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Konpnencarop. D1neKTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOPa

107 [TapaymensHOE COeTMHEHUE KOHICHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHJeHcaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJTHOPOJHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amay

113 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "Dnekrpuyeckoe nose"

114 KoHnTponpHas padboTa mo Teme

"DnexkTpuueckoe mnosie"

Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSI
115 CyILIECTBOBaHUS TOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Hcrtounuku Toka. Hanpsokenne u 31C

117 3akon OMa 1 yJacTKa LEeTH.
DNEKTPUUECKOE CONIPOTUBIICHHE

3aBUCHMOCTh COMTPOTUBIIEHUS OJJTHOPOTHOTO
118 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N
MOTIEPEYHOTO CEUCHUs

119 VenpHOE COMPOTHRIICHHUE BEIIECTBA.
Pemenue 3amau

120 ITocnenoBarenbHOE, MAPATIIETBHOE,
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CMEIIAaHHOE COSMHEHHE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX 1 0 0
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1 0 0

123 PaboTa snexkrpruyeckoro Toka. 3aKkoH 1 0 0
Hxoyns —Jlenna

124 Pemenue 3amau 1 0 0
MOIIHOCTB ICKTPUUECKOTO TOKA.

125 TeroBast MOIIIHOCTh, BEIACIsICMas Ha 1 0 0
pe3ucrope

126 Pemenue 3amay 1 0 0

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1 0 0
HCTOYHUKA TOKA

128 3akoH Oma Imi[ HOJIHOM (3aMKHYTOM) 1 0 0
IIEKTPUICCKOM TIETTH

129 Pemenue 3amau 1 0 0

130 MOIIHOCTh HCTOYHHKA TOKA 1 0 0

131 KopoTkoe 3ambikaHue 1 0 0

132 Konzencarop B 1ienu mocTOSSHHOTO TOKa 1 0 0

133 Pemenue 3amau 1 0 0

134 Pemenne 3amaa no reme "llocTostHHBIN 1 0 0
ANEKTPUYECKUI TOK"

135 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1 0 0
3IIEKTPUYECKUM TOK"

136 Pemenue 3amau nmo treme "IlocTOSIHHBII 1 0 0
ANEKTPUUECKU TOK"

137 O00011IeHYE ¥ CUCTEMATU3AaIMs 3HAHUN 10 1 0 0
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teMme "[1oCTOSIHHBIN 21eKTpUUecKuid TOK"

KonTponbhas pabota no teme

138
"ITocTOAHHBIN NEKTPUUECKUN TOK"

DJeKTpUUecKasi MPOBOAUMOCTb Pa3JIMYHbIX
139 BEIIECTB. DIEKTPUICCKHII TOK B METaJIJIaX.
CBepXIpOBOIUMOCTD

DNEKTPUYECKHUA TOK B PaCTBOPAX H
140 pacruiaBax 3JIeKTpOIUTOB. 3akoHbl Dapases
JUTS DIIEKTPOIIN3A

141 DneKTpuueckuil Tok B razax. [lnasma

142 DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mpubopbl

143 DNEKTPUUECKUH TOK B IIOTYITPOBOJHUKAX

144 [TomynpoBOIHUKOBBIE TPUOOPHI

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HANPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
aHaJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU

145

MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
L[EJIBIO OIIPENIEIICHNS MTHOBEHHOMN
ckopoctH"

146

147 ®u3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
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MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOMN MI0CKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpEMEHU ITPU PaBHOYCKOPEHHOM
nBMxeHun"

Pu3n4eCcKui IPAKTUKYM 110 TEME
148 "N3mepeHune yCKOpeHUs CBOOOHOTO

nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3yuenne qBUKEHUS TeJa M0 OKPY>KHOCTH

149 C TIOCTOSIHHOM TT0 MOJIYJIFO CKOPOCTBHIO" TN
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallieHuss KOHUYECKOT0 MasiTHUKA OT €ro

napaMmeTpoB"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHOM

150 wiockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHUE OT €ro Macchl”

Pu3nYecKuil TPAKTUKYM 110 TEME
"HUccnenoBaHue 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U

151 pe3nHOBOM 00pa3siie, OT ux Aedopmaruun’
win "M3ydenue IBMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
n€rkuii 610K"
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue korpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C NIEPEMEHHBIM K03 PHIIieHTOM
Tpenus" win "M3ydeHue qBUKEHUs rpy3a

152

Ha BaJly C TpeHHeM"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh BpaleHus "

153 win "KoHCTpyHnpoBaHue KPOHIITEHHOB U
pacuér cuin ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TEJIA, UMEIOIIETO
TJI0IIAJh OTIOPHI"

Pu3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TopMo3HOMY TIyTH" niu "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
154 MOIIHOCTHU cuiibl TATU" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa IPU YIIPYTrOM B3auMoJeicTBUN"
wim "M3MepeHre KHHETUYECKOW SHEPTrun

T€Na 10 TOPMO3HOMY ITyTH"

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)" unn "MU3yuenue

155
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M30X0pHOro npouecca" win "M3ydenne
n3zo0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMKocTu" i
"UccnenoBanue mpoliecca OCThIBaHUS

156 Beulecta" win "MccnenoBanue
agnabarHoro mponecca” wim "M3ydenne
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBYS U TEMIIEPATYPbI KUTICHUS

JKAIKoCTER"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "M3yuenue
157 CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIlEHKa MacChl TIapOB B
nomenieHnn". 3mepenne koddduimenta
MOBEPXHOCTHOTO HATSIKEHUS

Du3HUeCKU IPAKTUKYM I10 TEME
"HabmtoieHue npeBpaiieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTUIO
n3nydeHus ceeroauona’ win "M3yduenue

158 MPOTEKAHUS TOKA B IIETIH, COJIePIKAIIICH
KoHaeHcaTop" unu "Pacnpenenenune
Pa3HOCTU MOTEHIIMAIOB (HAMPSKEHU) IPU
MOCIIEIOBATEIIbHOM COCAUHCHUN
KOHJIEHCAaTOpoB"
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Pu3n4eCcKuil IPAKTUKYM 110 TEME

"UccnemoBaHue CMEIIAHHOTO COCIMHCHMS

159 pe3ucropoB" nnu "M3mepeHue yaeabHOro
COTPOTHUBIICHHUS MPOBOJTHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT

HaIMps>KCHUA T JTaMITbL HakajauBaHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
160 niu "VccaenoBanue 3aBUCUMOCTH 1
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMrepaTypbl” uinu "CHATHE BOJBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"
PesepBublit ypok. O60011eHNE U
161 cUCTEMAaTH3alKA 3HAHUH 110 TEME 1
"Kunemaruka"

Peseprubiit ypok. O60011eHIE U
162 CHCTeMaTH3aIlnsl 3HaHUH 110 TeMe 1
"Inaamuka"

PesepBubIil ypok. O6001IeHNE U
163 cucreMarusanus 3Hanuii mo reme "Cratuka 1
TBep0ro Tena'

PesepBHslit ypok. O60011eHNE U
164 cHUCTeMaTU3alus 3HaHUI M0 Teme ""3aKOHbI 1
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O6001IeHHE U

165 cucTeMatu3anys 3HaHui 1mo teMe "OCHOBEI 1
MOJIEKYJISIPHO-KMHETHYECKO# Teopun”
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PesepBHeiit ypok. O600IICHHE U
166 CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe 1
"Tepmonunamuka. TeniaoBbie MalIUHbI"

PesepBHbIil ypok. O0001ICHNE U
167 cUCTEeMaTH3alus 3HaHUH 110 TeMe 1
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble Iepexon"

PesepBuslit ypok. O60011eHNE U
168 cUCTEMATH3aLUA 3HAHUH 110 TEME 1
"DnekTpuyueckoe moie"

PesepBusiit ypok. O60011eHNE U
169 cUCTEMAaTH3alUA 3HAHUH 110 TEME 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHHE 1
170 cucreMarusanus 3Haguii 1o reme "Toku B 1
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170

16
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11 KJIACC
KoauuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
BzaumoneiictBue
1 Eggz;i?zz;:?;izﬁ 1 1 0 https://www.yaklass.ru/p/fizika#program-
04.09.2023 | 11-klass
MarsuTtHo€ MoJIE.
I'mnote3a Ammepa
Bektop MaruutHOM
uHAyKuuy. [puaomn
) CYIEPIO3UIHH 1 0 0 https://www.yaklass.ru/p/fizika#program-
MarHUTHBIX IOJIEH. 05.09.2023  11-klass
JImHY MarHUTHOM
AHIYKIUU
3 iif;;?;;ancoi‘:mlw 1 0 0 https://www.yaklass.ru/p/fizika#program-
07.09.2023 = 11-klass
OmneiT OpcTena
4 Cuna Amnepa, e€ 1 0 0 https://www.yaklass.ru/p/fizika#program-
HarpaBJeHUE U MOAYIIb 07.09.2023  11-klass
5 Peutere 3aau 1 0 0 https://www.yaklass.ru/p/fizika#program-
08.09.2023  11-klass
HpI/IMeHeHI/Ie 3aKOHa
5 Awmmnepa. 1 0 0 https://www.yaklass.ru/p/fizika#program-
DIEeKTpOU3MEpPUTEIHHBIE 11.09.2023  11-klass
npuOopbI
7 Cuna Jlopenua, eé 1 0 0 https://www.yaklass.ru/p/fizika#program-
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HaNpaBJICHUE U MOIYJb. 12.09.2023  11-klass
JIBrKeHue 3apsyKeHHON
YaCTHUIEI B OJHOPOIHOM
MAardHuTHOM I10JIC
3 Pememie saxad 1 https://www.yaklass.ru/p/fizika#program-
14.09.2023  11-klass
9 PaGora et Jopera 1 https://www.yaklass.ru/p/fizika#program-
14.09.2023  11-klass
10 Pemmeme 3axad 1 https://www.yaklass.ru/p/fizika#program-
15.09.2023  11-klass
MaruuTtHoe noJje B
11 BEIIIECTBE. 1 https://www.yaklass.ru/p/fizika#program-
deppomMarHeTukH, napa- 18.09.2023  11-klass
U JUaMardiHeTukKun
OCHOBHBIE CBOMCTBa
12 (beppOoMarHeTHKOB. 1 https://www.yaklass.ru/p/fizika#program-
[Tpumenenue 19.09.2023  11-klass
dbeppoMarHeTUKoOB
13 Pemienue 3amay nmo teme 1 https://www.yaklass.ru/p/fizika#program-
"MaruuTHoe mose" 21.09.2023  11-klass
14 Pemenue 3agad mo reme 1
"MarautHoe nosne" 21.09.2023
SIBnenue
3JIEKTPOMArHUTHON
15 nHaykiuu. [Torok 1 99 09.2023

BEKTOPa MarHUTHOMN
WHIYKIAH

16 OC uHayKIAH 1
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25.09.2023

3akoH

17 3JICKTPOMArHUTHOU 26.09.2023
nHaykiuu Papanes
Buxpesoe

18 3JIEKTPUUECKOE TOJIE. 28.09.2023
Toxku dyko
SJ1C uHayKuMHU B

19 JBIDKYIIAX CSI 28.09.2023
MIPOBOJTHUKAX

20 Pemenue 3anau 29.09.2023

21 Ipasuio Jlenma 02.10.2023
NHIyKTUBHOCTB.

99 Karymka
WHIYKTUBHOCTH B LIETIN 03.10.2023
MOCTOSIHHOTO TOKa

23 SIBrieHME CAaMOMHIYKIIU Y.
SIIC camousyKIS 05.10.2023
DHeprusi MarHuTHOro

24 TOJISI KATYIIKH C TOKOM. 05.10.2023
OJNEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau 06.10.2023
O6o611IEHNE U

26 CHCTEMAaTHU3ALMs 3HAHUH 09.10.2023

10 TEMC
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"OnexkTpoauHaMuka"

KonTponbHas padoTa 1mo
27 TEME 1 1 0

. ) 10.10.2023
:‘)J'ICKTpOI[I/IHaMI/IKa

Konebarenpuas cucreMa.
CBo0OogHbBIE KOJIEOaHWS.
28 ["apmonnueckue L 0 0 12.10.2023

KoJIeOaHus

Kunemaruueckoe u
IUHAMUYECKOE OMMCAHUE
KOJIe0aTeIbHbIX 12.10.2023

IBIDKECHUN

29

DHepreTuyeckoe
onucanue. BeiBox
JMHAMUYECKOT O
OTIHCaHMS

30 rapMOHHYECKHUX 1 0 0
KoJIeOaHUH U3 UX
SHEPreTUYecKoro u

13.10.2023

KHMHEMAaTHYCCKOT'O
OITMCaHuA

Ammuintyna u ¢asza
Kosie0aHui 16.10.2023

Ilepnon n yacrora

31

konebanuii. [Tepuon
32 MaJbIX CBOOOIHBIX 1 0 0
KoJIeOaHMIt

MaTeMaTHYECKOro

17.10.2023
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MasTHUKa. [lepuon
CBOOOIHBIX KOJICOaHUHA
NPY>KUHHOT'O MasiTHUKA

3aryxaromye KojeOaHusl.

B
33 BIHY)K/ICHHBIC 1 0 0 19 10.2023
koJieOanus. Pe3onanc

34 ABTOKOIEO0AHUS 1 0 0 19.10.2023

P 1
35 CIICHUE 3aJa4 0 0 20.10.2023

Ypoxk-koHpepeHuus
"MexaHU4ecKHue

36 KoJicOaHus B 1 0 0
My3I>IKaJII>HI>IX

23.10.2023

MHCTpyMeHTax"

0O00011eHue u
37 cUcTeMaTH3alus 3HaHuH 1 0 0
1o TeMe "MexaHnueckue 24.10.2023

KosicOanusa"

DJIEKTPOMAarHUTHBIC
38 KoeOanusl. 1 0 0

. 26.10.2023
KonebarenbHblit KOHTYD

Dopmyna Tomcona.
CBs3b aMIITIUTY bl
39 1

3apsia KOHJAEHCATopa C 0 0 26.10.2023

aMHHHTYHOﬁ CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHUS 1 0 0
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SHEPTUU B UJI€AJTLHOM 27.10.2023
K0JIe0aTeIbHOM KOHTYpE

3aTyxaroiue
3JICKTPOMArHUTHBIC
Koe0aHusl.

41 1 0 0

BrinyxaeHusie 07.11.2023
AJIEKTPOMATrHUTHBIC

KoJieOaHus

IlepeMeHHBIN TOK.
42 Pe3ucrop u koHIEeHCATOD
B LIETIH ITIEPEMEHHOTO 09.11.2023

TOKa

Karymika
43 WHAYKTUBHOCTH B LIETIN 1 0 0

09.11.2023
IEPEMEHHOI0 TOKa

3axkod Oma g

44 3JIEKTPUYECKOM 1IeNH 1 0 0
MEPEMEHHOT0 TOKa

10.11.2023

MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U

45 JIEHCTBYIOIIEE 3HAUECHHE 1 0 0
CHJIBI TOKA U
HaANPSDKEHUS

13.11.2023

Pe3onanc B
46 1 0 0
AIEKTPUYECKON LIeTH 14.11.2023

47 Penrenne 3agau 1 0 0 16.11.2023

48 WneanpHblil 1 0 0




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

Tparcdopmarop.
[IpousBoacTso, nepenaya
U OTpebieHne
IIEKTPUIECKOW SHEPTHU

16.11.2023

49

DKOJIOTUYECKUE PUCKU
IpY IPOU3BOJICTBE
AIIEKTPOIHEPTUHL.
Kynberypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B
HOBCEHEBHOM KU3HU

17.11.2023

50

Pemenue 3amau

20.11.2023

o1

52

53

54

Pemenue 3amau

O06o001menue u
cucTeMaTH3alys 3HaHUH
0 TeMe
"OneKTpOMarHuTHbIE
KoseOaHus"

MexaHuuecKre BOJIHBI.
XapaKkTepuCTUKU
MEXaHUYECKUX BOJIH

CBoiicTBa MEXaHNYECKUX
BOJIH

21.11.2023

23.11.2023

23.11.2023

24.11.2023

55

56

3ByK. XapaKTEepUCTUKH
3ByKa
Wnodpa3syk u

27.11.2023




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI‘;I noanuncbio.

yibTpa3Byk. lllymoBoe
3arpsi3HEHUE
OKPYKaroIle cpebl

28.11.2023

S7

58

Pemenue 3amau

DNeKTPOMarHUTHbHIE
BOJIHBI. M3ny4yenue
AIEKTPOMArHUTHBIX BOJIH

30.11.2023

30.11.2023

59

OHeprus
3JICKTPOMAarHUTHBIX
BostH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

01.12.2023

60

Mxana
3JI€KTpOMaFHI/ITHI)IX
BOJiH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY

04.12.2023

61

62

[IpuHUIHUIIBI paIuOCBS3U U
TEJIEBHICHUS.
Paguonokamus.
DIIEKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KaroIllen cpebl
KonTponbhas pabota no
teMme "Konebanus u
BOJIHBI"

05.12.2023

07.12.2023

63

Cger. 3akoH
IPSIMOJIMHEMHOTO

07.12.2023
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pacrpocTpaHeHHUs CBeTa

Penrenue 3ama4d Ha
64 MPUMEHEHHE 3aKOHa
MPSIMOJIMHEHHOTO 08.12.2023

pacrpocTpaHeHHUs CBeTa

OtpakeHue cBera.
65 [Tnockoe 3epkaio. 1 0 0

Cdepudeckoe 3epkaino 11.12.2023

[Ipenomiienue cpera.
AGCONIOTHBIN U
OTHOCHTEJIbHBIN
nokasareJb

66 npenomienus. [loaHoe 1 0 0 12.12.2023
BHYTPEHHEE OTpa)KeHHUE.
[IpenenbHbIi yron
MIOJTHOTO BHYTPEHHETO

OTpaKeHUS

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpaXeHHUs U 14.12.2023

MMPECIOMJIICHUA CBETA

67

Xon JIy4eil B Ipu3Me.
68 Hucnepcus cera.
Cno>XHBIN cocTaB 0eoro 14.12.2023

cBera. [{Ber
JInnsel. DokycHoe

69 paccTosIHUE U 1 0 0
ONITUYECKAs CUJIA JTMH3BI

15.12.2023




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

[TocTpoenue

M300paXCHUI B TUH3aX U
HUX CHCTEMaX. 18.12.2023
VBenumueHue JIMH3bI

70

Pemenue 3agad na
IIOCTPOECHUE
71 7 1

U300paKeHMIA, 0 0 19.12.2023
MOJIYy4aeMbIX C IIOMOILBIO

JINH3

I'nma3 xak onTuueckas
72 cucrema 1 0 0 21.12.2023

Pemenue 3amau.
73 [Ipenenbl NPUMEHUMOCTH 1 0 0

. 21.12.2023
reOMEeTPUUECKON ONTUKU

CKOpOCTB CBCTa U

& METO/Ibl €€ U3MEPEHUS 22.12.2023

75 Jucniepcus creta 1 0 0 95 12 2023

76 Wutepdepenuus ceta 1 0 0 26.12.2023

KorepenTHsie
HWCTOYHUKU. Y CIIOBHS
177 HaOIIOAEHUS 1 0 0
MaKCHMYMOB U
MHUHUMYMOB

28.12.2023

78 Perenne 3agau 1 0 0 28.12.2023

79 [TpumeHenne 1 0 0




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

UHTEpEpEeHINH 29.12.2023

80  Jluppaxuus csera 1 0 0 09.01.2024

Judpakiuonnas
81 peweérka. YcnoBue
HaAOJIFOJEHMS TIIABHBIX 11.01.2024

MaKCHUMYMOB

82 Pemenne 3amau 1 0 0 11.01.2024

HOHepe‘lHOCTB CBCTOBBIX

83 BouH. [lonspusanus 1 0 0 12.01.2024
cBeTa

84 Perenue 3aau 1 0 0 15.01.2024

CBETOBBIE SIBJICHHS B
85 1 0 0
IIpupoae 16.01.2024

O6o61IEHNE U
86 CHUCTEMATHU3ALIMS 3HAHUN 1 0 0 18.01.2024

o teme "Omrrrka"

KonTponbnas pabota no
Teme «OnTUKA» 18.01.2024

FpaHI/IHI)I IMPUMEHUMOCTHU

87

KJIACCUYECKOI MEXAHUKH.
3aKOHBI

88 1 0 0

ANEKTPOJIMHAMUKYU U 19.01.2024
TPUHITAIT

OTHOCHUTCIIBHOCTHU

89 [TocTynartel cnenuanbHOM 1 0 0
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TEOpPUHU 22.01.2024

OTHOCHUTCIIBHOCTHU

[TpocTpaHcTBEHHO-
BPEMEHHOW MHTEpBAJl.
[IpeobpazoBanus
Jlopenua. YcnoBue
90 NPUYHUHHOCTH. 1 0 0 93.01.2024
OTHOCUTENBHOCTD
OJTHOBPEMECHHOCTH.
3ame/ieHre BpEMEHH U

COKpalll€HUC MJINHbI

DHeprus U UMIYJbC

91 PEAATUBUCTCKON 1 0 0 25.01.2024
YaCTUIBI

CBs13b Macchl ¢ 3HEpruen
92 ¥ IMITYJTECOM
PENATUBUCTCKOM 25.01.2024

HJaCTUIIbI. SHGPFI/IS[ IIOKOs

PaBHOBecHOE TeII0oBOE
93 1
U3IIy4CHUE 0 0 26.01.2024

94 3akoH cMmenieHus Buna 1 0 0 20.01.2024

I'unotesza M. Iimanka o
% kBaHTax. DoToHBI 1 0 0 30.01.2024

DHeprus U UMIYJbC
dboToHa 01.02.2024

®otoapdext. OnbITH A.
I'. CronmeroBa. 3aKOHBI 01.02.2024

96

97
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dororddekra

VYpaBHenue DHHIITEHHA
st hoTordekra.

"Kpacnas rpanuna" 02.02.2024
dororddekra

98

JaBaenne cBera. OmnbITHI

% I1. H. JIebenesa 05.02.2024

BosHoBEIE cBOMICTBA
100 YaCTHI] 1 0 0 06.02.2024

Bounbl ne bpoiins.

Jnuna BosiHb! ne bpoins
101 U pa3Mephl 00J1aCTH 1 0 0 08.02.2024
JIOKaJIU3aluu

JIBUKYILIEHUCS YaCTULIBI

KopnyckynspHo-

102
BOJIHOBOM JTyaJIu3M 08.02.2024

Judpaxius 37eKTPOHOB

103 Ha KpUCTAJUIaX 09.02.2024

Crneuunduka usmepenuii B
MHUKPOMHUpE.

104 CooTHOIICHUS 1 0 0
HEOIPEAETIEHHOCTEN
I'eiizenGepra

12.02.2024

Pemenne rpadguueckux

105 3amay 13.02.2024

Pemenue pacuéTHbix
3a7a4 15.02.2024

107 KonTtponbHas pabora o 1 1 0

106




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

temaMm: "OcHoBel CTO",
"KopnyckynspHo-
BOJIHOBOM Jtyasin3m"

15.02.2024

108

OnbITHI 11O
UCCIICIOBAaHHUIO CTPOCHHS
aroma. [Iimanerapnas
MOJIeIIb aToMa
Pezepdopna

16.02.2024

109

110

[Tocrynarsr bopa

Bunei ciektpoB. CriekTp
YpOBHEH 2HEPrUH aToMa
BOJIOpOa

19.02.2024

20.02.2024

111

CrioHTaHHOE U
BBIHY)KJICHHOC
U3ITy4eHUe CBeTa

22.02.2024

112

113

114

Jlazep

Hyxnonnas Mmozens sapa
I'eiizen6epra-lBaneHko.
3aps1 1 MaccoBOE YUCIIO
anpa. M30Tomnsl.
PagnoakTuBHOCTE

3aKOH paIuOAKTUBHOTO
pacnaga. CBoicTBa
MOHU3UPYIOUIETO
n3ny4yeHus. Bousaue
palHOaKTUBHOCTH Ha

22.02.2024

26.02.2024

27.02.2024




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

115

116

JKHUBBIC OpTaHHU3MBI.
Jo3umerpus

OHeprusi CBS31 HYKJIOHOB
B AJipe. SInepHble CUIIBL.
JedexT maccol siapa.
SInepHble peakuuu.
SlnepHble peakTophl.
[Tpobaembr
YIPaBISIEMOTO
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKHUE aCIIEKThI
pa3BUTHSA AACPHOU
SHEPreTUKU

Meroasb! perucTpauuu u
UCCJIEI0BAHMS
3JIEMEHTapHBIX YaCTHII.
DyHIaMEHTAIbHBIE
B3alUMOJICUCTBUSL.
bapronbl, ME30HBI U
JICNTOHBI.
[Ipencrasnenue o
CranmapTHOI MoJiemnu.
KBapk-TitooHHast MOJIEb
aJIpOHOB

29.02.2024

29.02.2024

117

®du3uKa 3a npenenaMmu
CrangapTHON MOJENH.
TémHas Marepus u
TEMHasl DHEPIUsl.
EnuncTBo ¢pusnveckoit

01.03.2024
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KapTUHBI MUpa
OTanbl pa3BUTHUSA

118 aCTPOHOMHUH. 3HAYCHHUE 1 0 0
ACTPOHOMHH

04.03.2024

[IpuMeHHMOCTB 3aKOHOB
bu3uKY U1l O0BSICHEHUS
MPUPOJIBI KOCMUYECKUX

00BEKTOB. MeToIbl 05.03.2024
ACTPOHOMUYECKHX

119

HUCCIIENOBAHUI

CoBpeMeHHbIE

ONTHYECKUE TEJICCKOIIbI,
120 PaarOTENIECKOITHI, 1 0 0 07.03.2024
BHeaTMoc(hepHas

aACTPOHOMHS

Bup 3Bé3nHOrO0 Heba.
Co3sBe3nus, spKue

3BE3/bI, INIAHETHI, X 07.03.2024
BHIMMOE JIBHKEHHE

121

CoiHeyHas cucreMa.
Comnue. Conneynas
122 AKTUBHOCTE. ICTOUHUK 1 0 0 11.03.2024

sHepruu CoslHLa U 3BE3 ]
3BE3bI, UX OCHOBHEIC
XapaKTEPUCTHUKHU.

123 Juarpamma 1 0 0
"CreKTpaJbHBIN KJlacc —
CBETUMOCTB"

12.03.2024




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

3Be3 a6l TIIaBHOU
124 1 0 0
OCJIEN0BATEILHOCTH 14.03.2024

Bnytpennee ctpoenue
3B&31. COBpEeMEHHbBIE
MIPEICTABJICHUS O

125 MPOUCXOXKICHUU U 1 0 0 14.03.2024
sBojoruy CoJiHIa 1
3BE3]1. DTaIbl XKU3HU

3BE3]

Mineunsiii [Iyte — Hama
lanaxtuka. Tunsl

126 1 0 0

ranakTuk. YEpHbIe ABIPHI 15.03.2024

B AApax rajJakKTHUK

Bcenennas. Pacimupenue
Bcenennoii. 3akon

127 Xab6ma. Teopus 1 0 0 18.03.2024
Bosbiioro B3peIBa.

PenukroBoe nuznyuenue

MacmtabHasi CTpyKTypa
128 Bcenennoii. 1 0 0

19.03.2024
Meraranaktuka

Hepeménnsie mpoOieMbl
aCTPOHOMHUHU 21.03.2024

Pu3NYeCcKuil TPAKTUKYM

129

o teme "HccnegoBanue
130 MarHMTHOTO IO 1 0 1
MMOCTOSSHHBIX MarHUTOB"
i "Uccaenosanue

21.03.2024




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

CBOICTB
dbeppomMaruHeTHKoB" UIu
"UccnemoBanue
JIEUCTBHUS IIOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM"

Pu3n4eCcKuil NPAKTUKYM
no teme "U3mepenue
cuiibl Ammepa" unu
"N3yueHune 3aBUCUMOCTH
131 CI/IJ‘IB'I' AMnfpa OT CHJIBI 1 0 1 99 03.2024
toka" uin "Onpenenenue
MarHMTHON MHJYKIIUU Ha
OCHOBE U3MEPEHMSI CUJIBI

Awmrmepa"

Pu3nUeCcKuil IPAKTUKYM
o teme "HccnegoBanue
SIBJICHUS

132 ANEKTPOMATHUTHOMU
WHIYKIIAA" WK 01.04.2024
"Onpenenenne
WHIYKIUNA BUXPEBOTO

MAarguTHOTrO mosis"

Pu3NYeCcKuil TPAKTUKYM

o teme "HcciaenoBanue

SIBJIEHUSI CAMOMHIYKIINH"
i "COopka Moienu 02.04.2024
AIEKTPOMATHUTHOTO
re”Heparopa”

133




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

Pu3n4eCcKuil NPAKTUKYM
no teme "U3mepenue
134 1 1
3 nepuoaa 013060I[HHX 0 04.04.2024
KoJIe0aHU HUTSHOTO U

MPY>KMHHOT'O MasiTHUKOB"

Pu3n4eCcKuil NPAKTUKYM
10 TeMe

135 [IpeobpazoBanme 1 0 1 04.04.2024
SHEPTUU B MPYKUHHOM

MasTHUKe"

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
MEPEMEHHOT0 TOKA Yepe3
MIOCJIEI0BATEIBLHO

136 COE€IMHEHHDIE 1 0 1
KOHJIEHCATOp, KaTYIIKy U 05.04.2024
pesucTtop"” niu
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B

IETNU TePEMEHHOTO ToKa"

Pu3nUeCKu IPAKTUKYM
no teme "M3yuenue

napamMeTpoB 3BYKOBOH 08.04.2024
BOJIHBI"

137

Pu3n4eCcKuil IPAKTUKYM
no teme "U3mepenue
138 MOKa3aTest 1 0 1 09.04.2024

npesoMiieHus cTexna”

un "[lonyuenue




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

U300paXCHHSI B CHCTEME
U3 IJIOCKOTO 3epKaia u
JTUH3BL"

139

DuU3nYeCKui NMPaKTUKYM
no teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BEIIeCTBa
(Ha mpuMepe KUJIKUX
nuH3)" wim "M3MmepeHue
(OKYCHOTO pacCTOsIHUS
paccenBaronuX JUH3"

11.04.2024

140

Pu3n4eCcKuil NPAKTUKYM
no teMe "Habmonenune
nudpakuuu,
uHTepepeHun 1
noJisipu3anuu ceera'

11.04.2024

141

142

Pu3nYecKuil NPAKTUKYM
no Teme "OnpeneneHue
UMITYJIbCA ¥ SHEPTHH
PENATUBUCTCKUX YaCTHUIL
(mo ¢otorpadusim TpeKoB
3apsHKEHHBIX YacTHULL B
MarHuTHOM TioJie)"

Pu3nUeCcKuil IPAKTUKYM
no teme "U3mepenue
nocrosiHHou [limanka Ha
OCHOBE HCCJIEIOBAHUS
doTtodrddexra" nmm
"HUccnenoBanue

12.04.2024

15.04.2024
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3aBUCUMOCTH CHJIbI TOKA
4yepes3 CBETOAUOJ OT
HanpspkeHus"

DuU3nYeCKui NMPaKTUKYM
no teme "UccnenoBanue
CIIEKTpa pa3peKeHHOTO
143
aTOMapHOI0 BOJIOPOJA U 16.04.2024

M3MEPEHUE MOCTOSTHHOMN
PunGepra"

Pu3n4ecKuil NPaKTUKYM
o teme "Hccnenosanue
paaroakTUBHOTO (hOHA C
144 I/ICHOJII:?;OB?;HI/ICM 1 0 1
Jno3uMeTpa uin 18.04.2024
"N3yueHune norioneHus
OeTa-yacTHIl

aroMUHNEM"

Pu3nYecKuil NPAKTUKYM
no teme "Habmonenus
3BE31HOTO Heba
HEBOOPYKEHHBIM IJ1a30M
C MCIIOJIb30BaHUEM

145 KOMITHIOTEPHBIX
MPWIOKEHUHN A5t 18.04.2024
oTpezieNeHus OJI0KEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHBIE CO3BE3/11
CesepHoro nosymapus 1




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

SpKHE 3BE3bI" WIIH
"HaGmoneuus B
tesieckon JIyHbl, IIaHET,
TYMaHHOCTEH ¥ 3BE3HBIX
CKOIUICHHI"

146

147

148

O0o061IeH e U
CHCTEMAaTH3alus 3HAHUM.
Posb ¢puzuku u
aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOIOTHYECKOH,
COLIMAJIbHON U DTUYECKOH
cdepax AesTeTbHOCTH
YyeJIoBeKa

O06o061IEHNE U
CHCTeMaTU3alys 3HAHH.
Ponb u Mecto puszuku u
ACTPOHOMHH B
COBPEMEHHON HAyYHOU
KapTHUHE MHpa

O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM.
Ponb pusnueckoit
Teopuu B (OpMUPOBAHUU
IIPEICTABICHUH O
buznyeckoit kKapTuHe
MHpa, MECTO (PU3NYECKOMN
KapTHHBI MUpPa B 00I1IEM
PSAY COBPEMEHHBIX

19.04.2024

22.04.2024

23.04.2024
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CCTCCTBCHHO-HAYYHbIX
MPEJCTaBICHUN O
npuponae

O6o061IEHNE U
149 CHUCTEMATU3ALMS 3HAHUN 1 0 0 25.04.2024

o teme "Kuuemaruka"

0O00011eHuEe 1
150 cucreMaru3anus 3HaHuil 1 0 0

. ) 25.04.2024
o teme "Knuuemaruka

O06o0061IEHNE U
151 cucreMaru3anus 3HaHuil 1 0 0

. ) 26.04.2024
110 TEMC HI/IHaMI/IKa

O060061IEHNE U
cUCTeMaTHU3alus 3HaAaHUN
152 o teme "CraTtuka 1 0 0 29.04.2024

TBepaoro rena"

0O00011eHue u
cUCTeMaTHu3aus 3HaHUHU
153 o Teme "3aKOHBI 1 0 0 30.04.2024

COXpaHEHHUs B MEXaHHUKE"

0O00011eHne 1
cUCTeMaTHu3aus 3HaHUHU
154 " 1

5 1o TeMe "OCHOBBI 0 0 06.05.2024
MOJIEKYJISIPHO-

KMHETH4YeCKoU Teopun"

0O0001eHne n

155 CHUCTEMATHU3aLIUS 3HAHU N 1 0 0 07.05.2024

10 TEMC
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"TepMoAMHAMHUKA.
TemmoBeie MaIuHbL"

0O0001EeHuEe 1
CHCTEMATU3ALMS 3HAHUN
156 o TeMe "ArperarHbie 1 0 0
P 13.05.2024
COCTOSIHMS BEILECTBA.

®da30BbIe IEPEXObI"

O06o0061IEHNE U
cUCTEeMaTH3aIlHs 3HAHUH
157 1 0 0

1o Teme "DIIeKTPUIECKOoe 14.05.2024

mosie"

O06o0061IEHNE U
CUCTEMATU3ALMS 3HAHUN
158 o TeMe "IlocTOAHHBIM 1 0 0 16.05.2024

ANEKTPUIECKUIN TOK"

O06o061IEHNE U
cucTeMaru3anus 3HaHuil
159 o teme "Toku B 1 0 0 16.05.2024

pa3nuMyHbIX cpenax”

O06o061IEHNE U
cucTeMaru3anus 3HaHuil
160 o teme "MargutHoe 1 0 0 17.05.2024

noJie"

PesepBHBIi ypOK.
O06o06mIcHNE U
161 cucTeEMAaTU3aIus 3HaHUI 1 0 0
10 TEME
"OneKTpoMaruuTHas

20.05.2024
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UHIyKIus"
Pe3epBHBIii ypOK.
0O0001EeHuEe 1
162 7 1 0 0

CI/ICTeMaT‘I/I?)aI_[I/I}I 3HaHUI 21.05.2024
1o TeMe "MexaHndeckue

KkoJicbanus"

Pe3epBHBIii ypOK.
O06o0061IEHNE U
cUCcTEMAaTH3aIUs 3HAHUN
163 10 TEME . 0 0 23.05.2024

"DeKTpOMarHuTHhIC
KoeOanus"

Pe3zepBHBIil ypoK.
O06o061IEHNE U
cucTeMaTu3alus 3HaHui
164 " 1 0 0

1o TeMe "MexaHnueckue 23.05.2024
U DJIEKTPOMArHUTHBIE

BOJIHBI"

PesepBHBIi1 ypOK.
0O00011eHNEe U
165 cucTeMaTH3aIusa 3HaHUI 1 0 0 24.05.2024

o teme "Omrrrka"

PesepBHBI ypOK.
0O0001eHne n
166 cucTeMaTu3anusa 3HaHUi 1 0 0 27.05.2024

o teme "Ocuoer CTO"

PesepBHBIi ypOK.

167 O060061EeHNE U 28.05.2024




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI‘;I noanuncbio.

cucTeMaTu3aIus 3HaHui
10 TEME
"KopnyckynspHo-
BOJIHOBOM JTyanu3m"

168

PesepBHBIi ypOK.
O0o061IeH e U
cucTeMaTu3aIusg 3HaHui
1o teme "®usnka aroma"

30.05.2024

169

Pe3zepBHBIil ypoK.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o TeMe "Pusuka
aTOMHOTO Si/Ipa U
3JIEMEHTAPHBIX YaCTHUIL"

170

PesepBHBIi ypOK.
0O00011eHne 1
CHCTEeMAaTH3aIUs 3HAaHUU
o Teme "DIIeMEHThI
actpouszuxu”

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170

16




ﬂ,OKyMEHT noanucaH 3I'IeKTpOHH0171 noanucoblo.

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

JOKYMEHT NOJNUCAH 3JIEKTPOHHOH! MOJNMUCHIO

HOAJIMHHOCTD JOKYMEHTA INOATBEPXK/IEHA.
w IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

noamnuchb

O6wui cTaTyc noanucu:

CepTtudmkKar:

Bnapeneu;:

Usparens:

CpokK peiicTBus:

[arta v Bpema co3ganHua M.

Moanuck BepHa

01908447002EBOAABO4FE46870721E7897

KanuHuHa, BepoHuka HVIISOJ'IaEBHa, OVPEKTOP, MBOY COLU Ne 3 C.
OrOHbKWN CAXAJIMHCKOW OBJIACTU, MBOY COLL Ne 3 C. OTOHbKM
CAXATMUHCKOW OBNACTW, YN. LULKOMbHAA, .18, C OTOHbKW, 65
CaxanunHckan obnactb, RU, ogonkiselo@mail.ru, 651000980046,
1026500551164, 06261574455, 6510005455

depepanbHas Hanorosas ciy*kba, PegepanvHas Hanorosas caykba, yi.
HernuHHas, a. 23, r. Mocksa, 77 MockBa, RU, 1047707030513,
uc@tax.gov.ru, 7707329152
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