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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM
nporpammsl, npenacraBieHHbIx B PI'OC COO, ¢ yu€tom denepanbHOl paboueli mporpaMMbl
Bocriutanug 1 Konnenuuu mpenonaBanust yueOHoro npeamera «@usnka» B 00pa3oBaTeNbHBIX
opranmzanmsx Poccuiickoit  ®exepanuu, peanu3yIOIMIMX OCHOBHBIE —00pa3oBaTelbHbIC
IIpOrpaMMbl, a Takke pabodell mporpaMMbl BocnuTaHus (yTBepxkaAeHO aupekropom MOAY
COoHI Nell TOr. Hedprekamck, npuka3 ot 15.08.2023 r. u npohopHueHTAITHOHHOTO MUHIMYyMa
JUIsl 00pa3oBaTEeNbHBIX Opranu3anuii PO..

[Iporpamma 1O Qu3MKe ompeaenser o0sA3aTeNbHOE TNPEAMETHOE COAep)KaHue,
yCTaHABIUBAET PEKOMEHIYEMYIO IOCIIEeOBATeIbHOCTh M3YUYEHHs] TeM M pa3leloB y4eOHOTro
npeaMera ¢ y4€TOM MEXNPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH Y4eOHOTO
mporecca, BO3PaCTHBIX ocoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
Npe/CTaBICHNUE O IEJSAX, COAEP)KaHUM, OOIIEH cTpaTeruu OOy4eHHUs, BOCIIMTAHUS U Pa3BUTHUS
o0yyaromuxcst cpefcTBaMu yueOHoro npeamera « Pu3uka» Ha yriyOI€HHOM ypOBHE.

Wzyuenne kypca QHU3UKH YrIIyOJEHHOTO YPOBHS IIO3BOJSIET pPEAM30BaTh 3a/1a4d
nmpodecCHoHaNbHOM OpHEeHTAllMy, HAlpaBlI€HO Ha CO3JaHHe YCIOBHMH JUIsl MPOSBICHHUS CBOUX
WHTEJUIEKTYabHBIX WM  TBOPYECKHX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCS, KOTOPBIE
HEOOXOMUMBI ISl TPOJOJDKEHUS 0o0pa3oBaHHMsl B OpraHM3alMsIX MpodeccHOHATbHOTO
00pa30BaHusl 1O Pa3TUYHBIM (QU3UKO-TEXHUYECKUM U HHXKEHEPHBIM CIEeIIHaTIbHOCTSM.

B mporpamme mo Qusmke ONpenensioTcs IUIAHHUPYEeMbIe pe3yJbTaThl OCBOEHUS Kypca
¢u3uKkn Ha YypoOBHE cCpeaHero oOImero oOpa3oBaHMSA: JIMYHOCTHBIE, MeTalpeaMETHbIC,
npeAMeTHBIE (Ha yriryOn€éHHOM ypoBHE). HaydHO-MeTom0M0rn4ecKkoit OCHOBOM AJis pa3paboTKu
TpeOOBaHMH K JMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pe3yJbTaTaM OO0yYaroImuxcs,
OCBOMBIIIMX MPOrpaMMy 10 (pU3MKe HA YPOBHE CPEIHEro OOIIero 00pa3oBaHus Ha YIITyOJIEHHOM
YPOBHE, SIBISIETCS] CHCTEMHO-/ICATEIIbHOCTHBIN TIOAXO/I.

[Iporpamma o (pusmKe BKITIOYAET:

IUTAHUPYEMBIE pPe3yJbTaThl OCBOEHUS Kypca (M3MKH Ha yriyOJEHHOM YpOBHE, B TOM
YHCIIe MIPEIMETHBIE PE3YIbTaThl IO TO1aM 00YUYCHHUS;

cojiepkaHue yueOHoro npeaMera « Pu3mka» Mo rojgaM o0ydYeHHUsI.

[Iporpamma 1O (QU3MKE HWMEET NPUMEPHBIA XapakTep W MOXKET OBITh HCIIOJIb30BaHA
YUUTENSAMHU (PU3UKH JUTSI COCTABJICHUS! CBOUX PAaOOYUX MPOTPAMM.

[IporpaMmMa 1o (u3MKEe HE CKOBBIBA€T TBOPYECKYIO HWHUIMATHBY YyUWUTENeH U
MPEOCTABIISIET BO3MOXHOCTH [UISI pEATM3allii  Pa3IMYHBIX METOIUYECKHX TIOAXOJ0B K
npenofaBaHuio (GU3NKU Ha YIIyOJIEHHOM YpOBHE MpPH YCIOBHHM COXpPaHEHUS 00s3aTeNbHOM
4acTU COJIepKaHus Kypca.

du3nka Kak Hayka o HanOoJiee O0IUX 3aKOHAX MPUPOIbI, BHICTYIAsl B KaUeCTBE y4eOHOTro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpYy»XKarolleM MHpeE.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOpA3yIOIIMH JJIsl eCTECTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, TIOCKOJIBKY (PU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHHUH, N3y4aeMbIX
XuMueH, omosiorueit, pusmveckoil reorpadueld u acTpoHoMuen. Mcmonb30BaHHE W aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUH OMPENeTHIO XapakTep W OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TONYYEHHS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMHU. M3ydeHue GU3MKM BHOCUT OCHOBHOW BKJIaJI B
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(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromierocs, B (QOpMHpOBaHUE
YMEHHUH NPUMEHATh HAYYHBIN METOJ IO3HAHUS IPU BBIOJHEHUH UMU yUYE€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca (QU3MKHM Ha YpOBHE CpPEJIHEro o0Iero oopa3oBaHUs MOJOXKEH PsII UIIEH,
KOTOPBIE MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBHU C HEW KypC SIBIIAETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pas3zfesoB (PU3MKH, BKIIIOYAET KAaK BOIMPOCH! KIACCHUYECKOH, TaK M
COBPEMEHHON (PU3HKH.

Hoea cenepanuzayuu. B coOTBEeTCTBUM ¢ HeW Marepuan Kypca (U3MKH OO0bEIUMHEH
BOKpPYT (pu3nueckux teopuil. BenymmM B Kypce siBisercss (GOpMHpOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoen cymanumapuszayuu. EE peanuzanus NpeanogaracT UCNoJIb30BAHUE TYMaHUTAPHOTO
noTeHnuana GU3N4YeCKoil HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUs (DPU3MKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoea npuknaonou mnanpasénennocmu. Kypc @usuku  yriyOia€HHOro  ypoBHS
IpearonaraeT 3HakOMCTBO C HIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIOKEHUH
M3yUYEHHBIX TeOpUi U 3aKoHOB. IIpu 3TOM paccMaTpuBaIOTCS HA YPOBHE OOLIUX MpEICTaBICHUH
Y COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, U TEXHOIOTHH.

Hoesn 3Kkonocuzayuu peanusyercs IOCPEIACTBOM BBEIEHUS DIIEMEHTOB COACpKaHMS,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYXAeHU Npo0IeM pallMOHAIBHOTO PUPOIONIONIb30BaHMS U
AKOJIOTMYECKOM 0€30IacHOCTH.

OcBoeHue coniepaHus MPOrpamMMbl 10 (PU3MKe TOHKHO OBbITh MOCTPOECHO HA MPUHIIMIIAX
CHCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. J{ns pusnku peanuszanus 3TUX NPUHLIUIOB Oa3upyeTcs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIEPHUMEHTa KaK IMOCTOSHHO JeWcTByomero (akropa
yuebHoro mporecca. Jus yrayOn€HHOrO ypoBHS — OTO CHUCTEMa CaMOCTOSITEIHHOTO
YUYEHUYECKOT0 HKCIEPUMEHTa, BKJIIOYAIOIIETO0 (POHTAIbHbIE YUYEHUYECKHE OMNbIThl MpU
M3yYeHHUH HOBOTO MaTepuala, JiabopaTropHble padoTel M paboThl mpakTHKyMma. Ilpu sTOomM
BO3MOXHBI /IBa crioco0a pean3anuy (pU3HMUECKoro MpakTukyma. B mepBom ciyuae MpakTUKyM
npoBoauTca nu6o B koHue 10 m 11 kmaccos, nmubO mociie MepBOro U BTOPOrO MOJYTOAMN B
KaX/I0M M3 3THX KiaccoB. Bropoil cnoco0 — 3To uHTerpanus paboT MpakTUKymMa B CHUCTEMY
1a00paTOpHBIX pabOT, KOTOPBIE MPOBOJAATCS B Ipolecce u3ydeHus paszaena (temsl). [Ipu stom
1o paboTamMH MPaKTHKyMa MOHUMAETCsl CAaMOCTOATEIbHOE HCCIIEeI0OBaHNE, KOTOPOE MPOBOJAUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA O€3 MOIAaroBoi HHCTPYKIIUU.

B nporpamme mo ¢usnke cucteMa y4eHHYECKOTO SKCIIEPUMEHTA, JIA00OPATOPHBIX padoT H
IIPAKTUKyMa MPEJCTaBIIEHA €UHBIM ITepeuHeM. BIOOp TeMaTHKM A1 3TUX BUIOB YUEHUYECKUX
IPAKTUYECKUX PAa0OT OCYLIECTBISAETCS Y4aCTHHUKaMHM 0Opa3oBaTENbHOIO Mpolecca MCXOIsS U3
O0COOEHHOCTEH TMOypOYHOTO TUIAHUPOBAHWMS W OCHameHus KkaOuHera ¢usuku. [lpu 3TOM
o0ecrieynBaeTcsi OBJAJieHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOAUTH MNpsIMblE M KOCBEHHbBIE
U3MEpPEHUs], HCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB IO
IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHME yAENsSETCS PEIIEHUI0 PACUETHBIX M KAa4eCTBEHHBIX 3aj1ad. [Ipu sTom
JUIA pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO 3a/laHHOM M HESIBHO 3a/laHHOM
(bu3nUecKoil MOJIEeNbIO, O3BOJISIOIINE TPUMEHITh M3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pasliena Kypca, TaKk MU MHTErpHpysl NIPUMEHEHUE 3HaHUM U3 pasHbIX pas3nenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SBISAIOTCA 3a/JaHus Ha OO0bICHEHHUe/Npe/iCKa3aHue



NpOTEeKaHUsl (U3UUECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH kKHU3HM, TpeOyrolue BbIOOpa
(bu3NIecKoil MOIENH ISl CUTyalluy PAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBaHusmMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro Tporiecca Kype (pusuku yriayO0iaEHHOTO YpOBHS Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs JOJKEH M3Yy4yaThCsl B YCJIOBMSIX IpeaMeTHoro kaOuHera. B kabunere
¢bu3MKK  JOKHO OBITh HeoOXxoaumoe JabopaTopHoe OOOpyAOBaHWE [UISI BBIMOJIHEHUS
yKa3aHHbIX B NIpOrpaMMe MO (PU3MKE YYEHHYECKUX OIBITOB, JJAOOPaTOpPHBIX paboT u padoT
MPaKTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PY0BaHHE.

JleMoHCTpalmoHHOe 000pynoBaHHE (OPMHUPYETCSI B COOTBETCTBUU C HPUHIUIIOM
MUHUMAJIBHON JJOCTaTOYHOCTU M OOECIEeUMBAET MOCTAHOBKY MEPEUYMCICHHBIX B MpOrpamme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPAIil ISl WCCIICAOBAHUS HM3Y4YaeMBIX SBJICHHUH M MPOIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 00opyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOecleyuBaeTcsi B pacyére OJHOIO0 KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. Temaruueckue KOMIUICKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJIKHBI ObITH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3yYeHUS PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

¢dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIUXCs K HAYYHOMY U3yUSHHIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAy4YHOM MeETOA€ IMOo3HaHUs U  (OPMHUPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KakK pe3yjibTaTa HM3Y4YEHHUS OCHOB CTPOCHHS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopmMHpoBaHHE YMEHHH OOBSICHATH SIBICHHUS C HCIOJIb30BaHHEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O pONM (PHU3MKH IS PAa3BUTUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TpPEACTaBIEHUMH O BO3MOXHBIX cdepax Oyaymed npodeccuoHanbHON
NeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOW, MOATrOTOBKAa K JajbHEWIIeMy OOY4YEHHIO B 3TOM
HarpaBJICHUH.

JlocTiKeHne 3THX IieNieil oOecreurnBaeTcsl pelleHHueM CIeAyIoIUX 3a/1ad B IpoLecce
U3yudeHHs Kypca (PU3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:

pUOOpeTeHNe CUCTEMBbl 3HaHMM 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAs] MEXaHUKY, MOJIEKYJISIPHYIO (HU3HKY, dJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
1 DJIEMEHTHI acTPO(PU3NKH;

(dbopMupoBaHrE YMEHUIN NPUMEHSATh TEOPETUUECKIE 3HAHUS ISl OOBSICHEHHS (PU3NYECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHOM KHU3HM;

OCBOCHHE CIIOCOOOB pelIeHHs Pa3INyYHBIX 33Jau C SIBHO 3aJlaHHON (hrU3HYeCKON MOJENbIO,
3ajay, TMOAPA3yMEBAIOLINX CAMOCTOSTENbHOE CO3/laHue (u3nyecKkod Mojenu, aaeKBaTHON
YCIIOBUSIM 33/1a4H, B TOM YHCIIE 33j[a4 MHKEHEPHOT'O XapaKTepa;

NMOHMMaHue (U3WYECKHX OCHOB W IPHHIUIOB JEHCTBUS TEXHHUYECKUX YCTPOWUCTB M
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUS U MPOBENEHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHalu3a W UHTEepHpeTauud UHGOpPMALUU, OIpPEIeIeHUs JTOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTara;



CO3/IaHHE YCIIOBUU JUIS Pa3BUTHS YMEHHUH MPOEKTHO-HCCIEI0BATENbCKOM, TBOPUECKOM
NeSITeNLHOCTH;

pa3BuTHE UHTEpeca K cepaM mpodecCHOHATLHOM JISATEIIbHOCTH, CBSI3aHHON C (PU3UKOH.

B coorBerctBum ¢ TtpeboBanusiMu DPI'OC COO yriuyOn€HHBIH YpPOBEHb H3YUYEHUS
ydyeObHoro mnpenmera «Du3uka» Ha YpPOBHE CpETHEr0 OOIIero oOpa3oBaHUs BhIOUpaETCs
00yYaroIUMHUCS, TUIAHUPYIOIUMH POJI0JDKCHHE O0pa30BaHMs IO CIEIUATBLHOCTIM (DHU3HKO-
TEXHUYECKOTO MPODHUIISL.

Ha u3yuenue ¢usuku (yriyOnéHHBIN ypOBeHb) Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs
orBojutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heaemo), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemsrii B mporpamMme 1o (GU3NKe epeYeHb JIA0OPATOPHBIX M MPAKTUICCKUX padbOT
SBIISIETCST PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX pPadOT U
OTIBITOB C YYETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00y4YatouXCsl.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHHS Y4eOHOT0 npeameTa « DU3nKa» JOIKHBI OTpaXaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIUXCs PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEeH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlui, TO3UTUBHBIX BHYTPEHHHUX
yOeXaeHUl, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIecTBa,
paciMpeHne >KU3HCHHOTO OIBITa M OIBITAa JACSITEILHOCTH B MPOIECCE Peallu3allid OCHOBHBIX
HAIPaBIICHU BOCIIUTATEIBHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:
rPa’kIaAHCKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXJTAHCKON MMO3UIIMK OOYYAroIIerocss Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIIeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEYEIIOBEYECKUX TyMAHUCTUYECKUX M JIEMOKPATHYECKUX
LICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEbHOCTh B HMHTEpPECax TIPaKIAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AIIHH;

YMEHHE B3aMMOJICHCTBOBATH C COIMATBHBIMUA HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIHSIMHU U
Ha3HAYCHHECM;

TOTOBHOCTb K TYMaHUTapHOW 1 BOJIOHTEPCKON NEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTb POCCUNMCKOM TPak1aHCKOM HIEHTUYHOCTH, IaTPUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KCHUSM POCCHUUCKUX YUEHBIX B
o0nacTu (PU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBEICHHS,

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICHh Ha
MOPaTbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATEILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro.
3CTETHYECKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash ICTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke.

TPYAOBOr0 BOCTIMTAHUSI:

UHTEpEC K pa3iuyHbiM cepaM npodeccHOHATBHON AeSITENFHOCTA, B TOM YHUCIIE CBSI3aHHBIM C
¢bu3MKOW M TEXHUKOH, yMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuu u
pealn30BBIBATH COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U caMOOOpa3oBaHMIO B oOjacTu (U3MKKA Ha
MPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh ~ HKOJIOTMYECKOM  KYJIbTYpBl, OCO3HaHHE TJ00aJbHOrO  Xapakrepa
AKOJIOTMYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYLIECTBIICHUE JEHCTBUN B OKPYKAIOILIECW Cpele HAa OCHOBE 3HAHUS LEIEH
YCTOWYMBOTO Pa3BUTHS YCIIOBEUCCTBA;

pacIIpeHHE OIbBITa JEATSIHHOCTH DKOJIOTHYCCKOW HANpPaBICHHOCTH HA OCHOBE HMMEIOIIHUXCS
3HaHWH MO (pu3MKe.



HEeHHOCTH HAYYHOT0 MO3HAHMS:

® cpOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nUeckoil HayKH;

® OCO3HAaHWE ICHHOCTHM HAYYHOW [ESTeNbHOCTH, TOTOBHOCTH B IpOIECCE H3YYCHHUS (DUBUKH
OCYIIECTBIISATH MPOCKTHYIO U MCCIIEOBATEIILCKYIO JACATSIBHOCTh UHIMBHIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIC YHHBeEPCAJIbHbIE YYeOHbIe 1eHCTBUSA
Ba3oBble Jiornueckue aeicTBUA:

® CaMOCTOATENILHO  (OPMYJIMPOBaTh M aKTyaJU3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OMNpeaeNsITh [N IeATeILHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH X TOCTHIKCHHUS;

® BBISBIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

® paspabarhiBaTh IUIAH PELICHHs MPOOJIEMbl ¢ Y4ETOM aHaiM3a HMMEIOLIUXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

® BHOCUTbH KOPPEKTHUBBI B ICSITEIIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLIEHUBATh
PHUCKH TOCIIEACTBUHN JACSITEIIBHOCTH;

® KOOPAUHUPOBATH U BBINOJHATH PabOTy B YCIOBUAX PEATbHOTO, BHUPTYaJIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHS;

® pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble uccienoBarenbckue 1eiCTBUS:

® BIAJICTh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSAMU U METOAaMU (DU3HUECKON HAYKH;

® BIAJCTh HABBIKAMH YUEOHO-UCCIIEIOBATENILCKON U MTPOSKTHOM AEATEIHHOCTH B 00JIaCTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB peIICHUs 3aj1ad
(U3HYECKOTO COJICpKAHUS, TPUMEHCHHUIO Pa3IMIHBIX METOJIOB TIO3HAHHS,

® RBJIAQJETh BHUJAMH JICATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro HWHTEpPIpeTaluu,
nmpeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyaIlMsAX, B TOM YHUCJE TPH
CO37IaHUU y4EOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

® BBISBISATH NPUYHMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJlM3UpPOBATh 3aj]auy, BBIABUTATH TUIIOTE3y €&
pellleHusl, HaXOAMTb apryMEeHTbl [UId JIOKa3aTelbCTBA CBOUX YTBEP)KIEHUH, 3a7aBaThb
napameTpbl U KpUTEPUH PELLICHUS;

® AHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEUICHUS 3aJaud pe3yJbTaThl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, MPOrHO3UPOBATH NU3MEHEHUE B HOBBIX YCIIOBUSIX;

® craBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIBHON JEATEIHHOCTH, B TOM
YHUCJIC PU U3YICHUHN QU3HKH;

® 1aBaTh OIICHKY HOBBIM CHUTYAaIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

® yMeTh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUUYECKYIO 00JIaCTh KUZHEACITENbHOCTH;

® yMeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX O0acTei;

® BBIIBUTATh HOBBIE UJEH, NIPEUIaraTh OPUTrHHAIbHBIE MOIX0/IbI U PELICHUS;

® CTaBUTH MPOOJIEMBI U 33]Ia4H, JOMYCKAIOIINE allbTEPHATUBHBIC PEIICHUS.
Pa6ora ¢ undopmanmeii:

® BIAJICTh HABBIKAMH MOJTYUYCHHSI HHPOPMAIH GU3NIECKOTO COJACPIKAHUS U3 UCTOUHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIBHO OCYIIECTBIJISITh TMOWCK, aHAJIN3, CUCTEMAaTHU3AIMI0O M HHTEPIPETAIHIO
nH(OpMaIUK pa3IUIHBIX BUIOB U (POPM MPEACTABICHHUS;

® OIEHUBATh JIOCTOBEPHOCTH HH(POPMAIUH;



UCIIONB30BaTh CPEJCTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pPELICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBaHUI
APTrOHOMUKHU, TEXHUKH 0E30TaCHOCTH, TUTUEHBI, PECYPCOCOCPEKECHHSI, MPABOBBIX M ATUUYCCKHUX
HOPM, HOpM MH(GOPMAIIMOHHON 0€30MaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUYECKOTO COJEP)KaHHS B pa3lIWYHBIX (opMarax ¢ ydéTOM Ha3HAUYCHHS
uHbOpMallMl M IIEJIEBOM ayAUTOPUU, BBIOUpPAs ONTUMAIbHYIO (OpMYy TMpEACTaBICHUS U
BHU3yaJIU3al1H.

KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISTH OOIICHNE HA YPOKaX (PU3MKHU M BO BHEYPOUHOU EATETHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYaIlMid U CMSATYATh KOH(JIHKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHUKy W METOIbl COBMECTHBIX JEHCTBUUA C Y4YE€TOM OOMUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4jeHa KOJIEKTHBA;

MIPUHUMATBH 1I€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH IEUCTBUS 10
€€ JOCTHXKCHMIO: COCTABJIATH IUIAH JCUCTBUHM, pacHpeneiaTh poOJId C Yy4ETOM MHEHUU
YYaCTHUKOB, OOCYXKIAaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa M KaXIOT0 YYaCTHHMKAa KOMAaHJbl B OOIIMI pe3yJbTaT 1O
pa3pabOTaHHBIM KPUTEPUSIM;

MpeajiaraTh HOBBIE NPOEKTHI, OLEHUBATh HJAEH C TMO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpCaJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranuzanms:

CaMOCTOSATENbHO OCYIIECTBIATh TO3HABATEIbHYIO JIEATETBHOCTh B 00JacTH (U3UKU |
aACTPOHOMUH, BBISBIIATH MTPOOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBECHHBIC 3a]1a4H;

CaMOCTOATENIBHO COCTAaBJATh IUIAH PEIIEHWs pPacdyE€THBIX M KA4eCTBEHHBIX 3a/]ad, IUIaH
BBITIOJTHCHHSI TIPAKTUYECKOW pabOThl ¢ YYETOM MMEIONIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNN;

JaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

paciupsaTh paMKi y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHUMH;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO M TIPOSIBICHHUIO SPYIUIIMA B 0OJaCTH (DU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIEISM;

BIIQJICTh HABBIKAMHU TO3HABATENHHOW pe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN W
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;

MCTIONTE30BATh IPUEMBI pe(ICKCUU JIJISl OLIEHKU CUTYaIllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 0 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI M ApTYMEHTHI JPYTHX MPU aHAITU3E PE3YJIHTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
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MPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHUX MPU aHAIIU3€ PE3YJIbTATOB EATEIHbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B nmponecce NJOCTUKCHHUA JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPOrpaMMBI 11O (bl/ISI/IKe JJIA
YPOBHSI CpeTHEro 00IIero o0pa3oBaHus y O0yJarOIINXCS COBEPIICHCTBYETCS IMOIMOHATBHBIN
WHTEIICKT, MPEATOIaralonui cOoOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO0 CIIOCOOHOCTh IMOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAIpPABJICHUS Pa3BUTHs COOCTBEHHOH SMOIMOHAIBHON cdepbl, ObITh YBEPCHHBIM B
cebe;

CaMOpPETYJIMPOBAHMS, BKJIIOYAONIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IIOBEACHUC, CIIOCOOHOCTH AAlITUPOBATHECA K OSMOIIMOHAJIBHBIM MU3MCHCHHUAM W IPOSBIIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKITIOYAIOIIEH CTPEMIICHHE K JTOCTHKCHHIO [N U YCIIEXY, ONITUMH3M,
HHUIIUMAaTUBHOCTH, YMCHUC )IeﬁCTBOBaTB, HUCXOOsI U3 CBOUX BOSMO)KHOCTCIZ;

OMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh TMOHUMAaTh SMOIIMOHAIBHOE COCTOSIHUE JAPYTHX,
YYUTBHIBaTH €r0 TPH  OCYIICCTBICHHUH OOIICHUS, CHOCOOHOCTh K COYYBCTBHUIO W
COTIEePEKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh BBICTPAMBATh OTHOILICHHS C JIPYTHMH
JFOIbMU, 3200TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIaTh KOH(IUKTEI.

I[NPEAMETHBIE PE3VYJIBTATHI

K koH1iy oOyudenust B 10 Knacce npeIMeTHbIE pe3yJbTaThl Ha YIIyOJEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLIUXCS YMEHUH:

MIOHUMAaTh POJib (PU3UKU B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, IKOJIOTUYECKOM, COIMaIbHON U
TUYECKON cepax AeATeIbHOCTH YEJIOBEKa, POjb U MECTO (PM3UKH B COBPEMEHHOH Hay4HOM
KapTUHE MHpa, 3HAYEHUE ONUCATEIbHOM, CUCTEMATU3MpYIOIIEeH, OOBACHUTENBbHON U
MPOTHOCTUYECKON (YHKIMIA (U3NYECKON TEOpHH — MEXaHHWKH, MOJCKYJSIPHOW (QHU3UKH U
TEPMOJUHAMUKH, POJIb (PU3NUYECKONH Teopuu B (POPMHUPOBAHUM MPEJCTABICHUN O (PU3NYECKON
KapTHUHE MUPAa;

pasnuyarth yCIOBHUS HPUMEHHUMOCTH Mojened (U3NYecKUX Tel M MPOLEcCOB (SBICHUMN):
UHepLUalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPHOE TENo, MaTepualbHas TO4YKa,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJIHOE TaJeHHe, aOCONIOTHO ympyras aedopmarus,
aOCOJIIOTHO yHpyroe U aOCOJIOTHO HEYNpPYroe CTOJIKHOBEHMs, MOJEIM Trasa, *XKHIKOCTU U
TBEPAOr0 (KPUCTAIUIMUECKOIrO) Tela, WJICAIbHBI TIa3, TOYEUHBIM 3apsija, OJHOPOJHOE
AJIEKTPUYECKOE T10JIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, IMOHUMATh
BCceoOLMil XxapakTep pyHIaMEHTAJIbHBIX 3aKOHOB U OIPAaHUYEHHOCTb HCIOJIb30BaHUS YaCTHBIX
3aKOHOB;

aHATM3UPOBATh M OOBACHATH MEXAaHMUYECKUE IPOLIECChl M SIBICHMS, MCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHUS W 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXAHHYECKOTO JABIKEHHSA, (HOPMYJIbI
KUHEMAaTUKU PaBHOYCKOPEHHOIO [BWD)KEHUs, IpeoOpa3zoBaHus [amuies A8 CKOPOCTH H
nepeMeneHus, 3akoubl HploTOHA, MPUHIMI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS], 3aKOHbI COXPAHEHMsI UMITYJIbCA U MEXAHWYECKOW 3HEPIUHU, CBSI3b pabOThI CUIIBI C
M3MEHEHHEM MEXaHWYECKOM HSHEpruu, YCIOBHUS pPaBHOBECUS TBEPAOTO Tena), MpPU ITOM

HCIIOJIB30BAaTh MATCMATHUYCCKOC BBIPAXKCHUC 3aKOHOB, YKa3bIBAaTh YCJIIOBHA IMPUMCHHUMOCTHU
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¢u3nuecKkux 3aKOHOB: HpeoOpa3oBaHMil [amumies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHMS UMITYJIbCA U MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® aHAJU3UPOBATH U OOBACHATH TEIUIOBBIE POLECCHI U ABJICHUS, UCIIOIb3YSI OCHOBHBIE MOJIOXKEHUS
MKT u 3aK0HBI MOJICKYJIAPHON (PU3MKK M TEPMOAMHAMUKH (CBSI3b JaBJICHUS HICATBHOTO Tra3a
CO CpeaHEell KMHETWYECKOM DHEprued TEIUIOBOrO JBWKEHHS M KOHLEHTpPALMEH €ro MOJIEKYII,
CBSI3b TEMIIEPATYphl BELIECTBA CO CPENHEN KMHETHUUYECKON dHEPruel TEIIOBOIO JBMKEHUS €To
YacTHUL, CBS3b JABJICHUS HJICAJIBHOIO ra3a ¢ KOHICHTpALUEl MOJIEKYJ M €ro TeMIIepaTypoHu,
ypaBHeHHe MenpeneeBa—Kianelipona, NnepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
SHEPIUU B TEIJIOBBIX MpoIleccax), MPU 3TOM HCIHOJIb30BATh MAaTEMAaTHYECKOE BBIPAKCHHE
3aKOHOB, YKa3bIBaTh yCIIOBHs IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—KnanenpoHa;

® AHAJIU3UPOBATh U OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, UCIOJb3ys OCHOBHBIE IMOJOXKEHUS U
3aKOHBl DJIEKTPOJAMHAMMKHM (3aKOH COXpAaHEHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
MOTEHI[UAIBHOCTh AJIEKTPOCTATUYECKOTO MOJsA, MPUHLUII CYNEPHO3ULHN DIIEKTPUUYECKHUX
I0JIEH, NTPU 3TOM YyKa3blBas YCJIOBHS IPUMEHUMOCTH 3akoHa KyiloHa, a Takke NMpaKTUYECKU
BA)KHBIE COOTHOLICHMs: 3aKOHbI OMa A y4yacTKa LENU WM i1 3aMKHYTOW 3JIEKTPUYECKOU
nend, 3akoH /xoymsi—Jlenna, npasuna Kupxroda, 3axonst @apazest Ui 3JIeKTPOIN3a);

® OMNUCHIBATh (PU3MUECKUE MPOIECCH U SBJICHUS, UCTIONb3Ysl BETUUMHBI: IEpeMElIeHNe, CKOPOCTb,
YCKOPEHHUE, UMITYJIC Tella U CUCTEMBI TeJl, CUJIa, MOMEHT CHWJIbI, JABJICHHUE, MOTEHLIHAJIbHAS
JHEpPI U, KMHETHYECKas DHEPIHs, MeXaHU4ecKas JHEpPIHs, pabota CHJIB,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, CUIIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
SHEeprusi B3auMoOJeHcTBUS Tena ¢ 3eMiéil BONMM3UM €€ TOBEPXHOCTH, OSHEPrus yHpyrowu
negopMaliui MpPY>KHUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TemIeparypa Tena, pabora B
TEpPMOJIMHAMMKE, BHYTPEHHSS 3HEPrusl UJEabHOIO OJHOATOMHOIO rasa, paboTa MaeanbHOro
rasa, OTHOCHUTENbHAas BIaXHOCTh Bo3ayxa, KIIJI wnaeanbHOro TEIIOBOrO JBUTATENs;
JJIIEKTPUUECKOE T10JI€, HAIIPSKEHHOCTD 3JIEKTPUYECKOrO 101, HAPSKEHHOCTD I0JI TOYEYHOTO
3apsA/ia Wi 3apsyKEHHOTO [Iapa B BAKYYME M B JUAJIEKTPUKE, TOTEHIUAN 3JIEKTPOCTATUIECKOTO
IIOJIsI, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYINAs CHJIA, CHJIA TOKA, HANPSKEHHUE, MOIIHOCTh
TOKa, DJJIEKTPHYECKas EMKOCTh IIJIOCKOIO KOHAEHCAaTOpa, CONPOTHUBICHHE Yy4YacTKa LEMH C
ITOCJIEIOBATEIbHBIM M MApaJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPIUS 3JIEKTPUUYECKOTO
I10JI1 KOHAEHCATOoPa;

® OOBACHATH OCOOEHHOCTH MpPOTEKaHUs (U3NYECKUX SBICHUH: MEXaHMYECKOe JIBHXKEHHE,
TEIUIOBOE JIBM)KEHHE YaCTHUI] BEIIECTBAa, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
middy3us, ucmapeHue, KUIMEHWE W KOHJCHCAIMs, IUIaBI€HHE W  KPUCTALTU3aIMs,
HaIIPaBJIEHHOCTh TEIUIONEepEaut, SJIEKTPU3alUs TeJl, DKBUIOTCHIHAIBHOCTh ITOBEPXHOCTH
3aps’KEHHOTO NTPOBOJIHUKA;

® TPOBOJUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEJIMYMHBI OT JAPYrod C
WCIOJIb30BaHUEM MPSMBIX M3MEPEHUM, MPU ITOM KOHCTPYHUpPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (M3MYECKHUX BEJIUYMH B BHUJAE TI'PaQUKOB € y4ETOM
a0COJIOTHBIX MOTPELIHOCTENH U3MEPEHUH, JieNaTh BEIBO/IBI IO PE3yJIbTaTaM HCCIIE0BaHMS;

® [POBOJUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEJIWYMH, NPH 3TOM BBHIOMpATh ONTHUMAILHBIN
METOJ M3MEpPEeHMs, OIICHWBATh aOCONIOTHBIE M OTHOCUTENbHBbIE MOTPEHIHOCTH MpPSIMBIX HU
KOCBEHHBIX U3MEPEHHUH;

® [POBOJUTH OIBITHI II0 IPOBEPKE IPEIIOKECHHOW THMIOTE3bl: IIAHUPOBATh OJKCIEPUMEHT,
coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYyUYEHHbIE pPe3yJIbTaThl U AeIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON THIIOTE3bI;
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coOroIaTh mMpaBuia OE30MacHOTO TpyJa MPH MPOBEICHUH UCCICOBAHUNA B paMKax y4eOHOTro
SKCIIEPUMEHTA, NPAKTHUKyMa U Y4eOHO-MCCIEI0BaTENbCKOW U MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOro 000pyAOBaHUS;

pemarh pacuéTHBIE 3a/ladyd C SBHO 33JIaHHOW M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbI0: Ha
OCHOBAHHMM aHaJIW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (H3MUECKON MOMACIH, OTBEYAIOMIEH
TpeOOBaHUSM 3a/Jayd, MPUMEHITh (OPMYINbBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl
bu3nYecKuX TEOpUil MpH UCHOJIH30BAaHUM MaTEMaTHMUECKUX METOJIOB pEIIeHUs 3ajad,
MMpOBOAUTDH paC‘{éTBI Ha OCHOBAHHWHU HUMCIOIIUXCA HAHHBIX, AHAJIU3UPOBATL PE3YJIbTATBI H
KOPPEKTUPOBATh METO/IbI PEILICHUS C YUETOM IMOIYUYEHHBIX PE3YIJIbTATOB;

pelaTth KayecTBEHHbIE 3a7aud, TpeOyrolue MPUMEHEHHUs] 3HAHUM U3 pa3HbIX pa3fesioB Kypca
¢bu3uKy, a TakKe WHTETPALUU 3HAHWUU W3 APYTUX MPEJAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTpAaUBaTh JIOTUYECKYIO IEMOYKY pAacCyXJIEHHH ¢ OMopoil Ha U3y4YEeHHbIE 3aKOHBI,
3aKOHOMECPHOCTHU U cbmnqecm/le SAIBJICHUS,

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUSA s OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB pPadOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

MIPUBOIUTH PUMEPHI BKJIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
O0BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;
AHAJIM3UPOBATL W OLCHUBATL ITOCICACTBUA OBITOBOII H HpOH?;BOI[CTBGHHOfI ACATCIIBHOCTU
YeNIOBEKa, CBSI3aHHON ¢ (PM3MUYECKUMU MPOIIECCAMU, C TIO3HUIIUN IKOJIOTUIECKON 0€30MacHOCTH,
MPEJICTaBICHUNA O PALMOHAIBHOM IMPHUPOAONOIB30BaHNH, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU
TOCTIKCHUM HAYKH M TEXHOJIOTHH TS JAThHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
MPUMEHATh pPa3IUYHbIE CMOCOOBI PaboThl ¢ HH(OpMarmei (U3NYECKOTO COAEPKAHUA C
UCIIONIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BaTh
COBpPCMCHHBIC I/IH(I)OpMaI_II/IOHHI:Ie TCXHOJOIunu 14 IIOHCKA, HepepaGOTKI/I U MPCAbABIICHUSA
y4eOHOW ¥ HAY4YHO-TIOMYJSIpHOW WHGOpMAIUU, CTPYKTypUPOBAaHUS U HWHTEPIpETalnn
WHPOpPMALIMK, TIOJNIyYeHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKHA aHAIU3UPOBATH
MoJlydaeMyro MH(OpPMAIMIO U OIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA UH(OpMALINK;

IMPOABJIATE OPraHU3allMOHHBIC M IMO3HABATCJIBHBIC YMCHHUA CaMOCTOATCIIBHOI'O HpI/I06peTeHI/IH
HOBBIX 3HAHHI B MPOIIECcCe BHITIOTHEHHSI MPOSKTHBIX U yUeOHO-UCCIEeI0BATENBCKUX padoT;

paboTtaTh B TpYyIIE C HCIOJHEHHEM pAa3IMYHBIX COIMABHBIX POJIeH, IUIAaHUPOBATh PaboOTy
rpynIibl, palluOHAJIBHO pacClpCACiIdTh ACATCILbHOCTL B HCCTAHAAPTHBIX CUTYyalUAX, aJICKBATHO
OLICHMBATH BKJIA]] KQXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymieid mpoecCHOHAIBHON IESTEILHOCTH IO CIEIUAIBHOCTIIM
(PUBHUKO-TEXHUIECKOTO MPOQUIIS.

K xonny obyuenus B 11 knacce npeIMeTHbIE pe3yJIbTaThl HAa YIUIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:

MOHUMATh POJIb (PU3UKA B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIMATbHOW M ITUYECKOU
chepax OesTeNbHOCTH YeJIOBEKa, pOoJib M MECTO (PU3UKKM B COBPEMEHHOW HAy4YHOW KapTUHE
MHpa, POJb ACTPOHOMUM B IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa U JIaJbHEUIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTHHU, 3HAYCHUE OIUCATEIILHON, CHCTEMATH3UPYIOUIeH, 00BICHUTENLHON U
MIPOTHOCTUYECKON (PYHKIMI (PU3NUECKON TEOPUU — DIIEKTPOAMHAMHUKH, CHEIUATHHOU TEOPUU
OTHOCHUTEIFHOCTH, KBAaHTOBOH (M3WKH, pOIb (U3MUECKOH Teopuu B (OPMUPOBAHUHU
Mpe/ICTaBICHUA O (U3NYECKOW KapTUHE MHpa, MeCTO (U3NYECKON KapTUHBI MUpa B 00IIEeM
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJE;
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pa3iauyuaTh yCIOBUS TPUMEHUMOCTH Mojelel (U3MUeCKUX Tell W MPOLECCOB (SIBJICHUN):
OJTHOPOJTHOE JJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TOJIsA, TapMOHHYECKHE KOJieOaHWs,
MaTeMaTUYeCKU MAasATHUK, WJCATbHBIM TPYXKUHHBI MasATHUK, TapMOHUYECKHE BOJHBI,
WIeaNbHBIA KOJeOAaTeNbHBIH KOHTYp, TOHKas JIMH3a, MOJeNeld aroMa, aTOMHOIO sapa |
KBAaHTOBOM MOJIEJIN CBETA;

paznuuath ycloBUs (TpaHUIlbl, OONACTH) MNPUMEHHUMOCTH (DU3HUECKUX 3aKOHOB, MOHHMMATH
BCceoOIMii xapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTh MCIIOJIb30BAHMS YACTHBIX
3aKOHOB;

aHAIIM3UPOBATh U OOBSICHITH AIEKTPOMATHUTHBIC TPOIECCHl M SBICHUS, UCIIONBb3Ys OCHOBHBIC
MOJIOKEHHUSI M 3aKOHBI JIEKTPOAMHAMUKHA W CICIHAIBHOW TEOPUU OTHOCHUTEIIBHOCTH (3aKOH
COXpaHEHUs DJIEKTPUUECKOTo 3apsja, cuiia Ammepa, cuia JlopeHia, 3aKOH JIEKTPOMarHuTHOM
MHAYKIUY, npaswio Jlenna, csazp IJIC caMOMHIYKIMKM B 3JIEMEHTE SJIEKTPUYECKOW IENMU CO
CKOPOCTBIO HW3MEHEHHUSI CHUJIBI TOKa, MOCTYJAaThl CHCIHAIBHOW TEOPHUH OTHOCHUTEITHLHOCTH
DHHIITElHA);

aHAM3UPOBaTh M OOBSACHATH KBAHTOBBIC IMPOIECCHl W SBJICHHUS, HCIOJB3Ys TOJOKCHUS
KBaHTOBOH (pu3ukm (ypaBHeHue DWHIITEHA A5 PpoTOr(deKTa, MepBhlil 1 BTOPOU MOCTYJIATHI
bopa, mnpuHIun cooTHomeHUss HeomnpenenéHHocTel ['eifseHOepra, 3akoOHBI COXpaHEHUS
3apsAI0BOTO M MAacCOBOTO YMCENl U DHEPTrUU B SIJAEPHBIX PEAKIUAX, 3aKOH PaJIMOAKTHBHOTO
pacrajna);

OMHCHIBaTh (PU3WYECKHUE TIPOIIECCHl M SBJICHHS, WCIONb3Ysl BEIMYHMHBI: HAMPSHKEHHOCTD
ANEKTPUYECKOTO TIOJS, TOTEHIHMAT AJIEKTPOCTATUYECKOTO TIOJS, Pa3HOCTh TOTEHIIHAJIOB,
ANEKTPOJABMKYIIAS CUJIA, MHAYKUMS MarHUTHOIO TOJIA, MarHUTHBIM TOTOK, cuja Ammepa,
WHIYKTUBHOCTb, JJEKTPOJBIDKYIAsl CWJIA CAMOWHAYKIIUM, SHEPrus MArHUTHOTO TIOJISI
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, TIOTHASI SHEPTHSI, YHEPTHsI TTOKOsI CBOOOIHOM
YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsijl Aapa, YHEPTHsI CBSI3U SAPa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHWS (DU3UYESCKUX SIBICHHUN: DJIEKTPOMATHUTHAS WHIYKIIHS,
CaMOWHIYKIHSI, pe30HAHC, UHTEP(EPEHITUS BOJIH, TUPPAKIIHS, TUCTICPCHS, TIOJTHOEC BHYTPCHHEE
otpaxeHnue, potodnekrpudeckuii 3pdext (hotoaddekr), anbda- u Oera-pacnaaspl saep, raMma-
M3IIy4YeHHe sep, GU3NIecKue MPUHITUIBI CIIEKTPATILHOTO aHaliu3a U paboTHI JIa3epa;

ONpeaeNsaTh HApaBlIeHUE MHAYKIIMM MAarHUTHOTO MOJIsi MMPOBOJIHUKA C TOKOM, CHUJIBI AMIepa U
cuibl JlopeHna;

CTPOUTH M300paKeHHE, CO3AaBACMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH30M, M PACCUUTHIBATH €TI0
XapaKTEPUCTHUKU;

MIPUMEHSATH OCHOBOTOJIAraIOIMe aCTPOHOMUYECKHE TOHITHS, TEOPUU U 3aKOHBI IS aHau3a U
OO0BsICHEHHSI (PU3NIECKUX IPOIIECCOB, MPOMCXOANINX B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B
MEXTIAKTHYECKOM Cpelie; MBIKEHUS HEOSCHBIX TeJl, DBOJIIOINH 3BE3/1 1 BeeneHHoi;

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (M3MUECKUX BEIMYUH C HCIOIB30BAHUEM TPSIMBIX
M3MEpPEHHH, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpPOBATh Pe3yJIbTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYUH B BUAC TPaQHUKOB ¢ YUETOM aOCONOTHBIX MOTPEIIHOCTEH
M3MEPEHUM, JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHMS;

MPOBOANTH KOCBEHHBIC U3MEPEHHs (PHM3NYECKUX BEIMYUH, MPH STOM BHIOMPATh ONTHMAIBHBIHA
METOJI W3MEpPEHHUs], OIICHHBATh aOCONIOTHBIE W OTHOCHUTENIbHBIC TMOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJUTH OIBITH MO MPOBEPKE NPEAJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3WPOBATh MOTYUYEHHBIC PE3YIbTAaThl U JIETIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON THUIIOTE3bI;
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OMUCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHM;

coOrOIaTh TpaBuia OE30MacCHOTO TPyJa MPH MPOBEICHUH WCCIICOBAHUA B paMKax y4eOHOTro
HKCIEPUMEHTA, TMPAKTHKyMa M y4eOHO-MCCIIEOBATENBCKOW W TPOEKTHOW JEATEIBHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTEIIbHBIX YCTPOMCTB U JIA0OPATOPHOTO 000pY0BAHUS;

pemarh pacuéTHBIE 3a/ladd C SBHO 33JIaHHOW M HESIBHO 3aJlaHHON (DM3UYECKON MOJENbI0: Ha
OCHOBAaHUM aHajHM3a YCJIOBHUA BbIOMpaTh (PU3MUECKHE MOJETH, OTBEyarolue TPeOOBaHUSM
3a/1aud, TPUMEHATh (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (DHU3UYECKUX TCOPUU
npu HUCHOJB30BAHUU MATCMATUYCCKUX MCTOHNOB PCHICHUA 3a/da4d, IMPOBOJUTH paC‘-IéTI:I Ha
OCHOBAaHMM HMEIONIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YyJbTaThbl U KOPPEKTHUPOBATH METOMbI
peLIeHHs ¢ YYETOM MOJYYECHHBIX PE3YyJIbTAaTOB;

pelaTh KayecTBEHHbIE 3aaud, TpeOylolue MPUMEHEHHUs] 3HAHUI M3 pa3HbIX pa3esioB Kypca
(GbU3MKY, a TaKKe MHTETPAIlUU 3HAHWUW W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA:
BBICTPAMBAaTh JIOTMYECKYIO IEMOYKY pacCyXICHHM C ONOpOM Ha W3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

WCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHHWS I OOBSCHEHHUS OCHOBHBIX NPHHIIMIIOB PadOTHI
U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;
MIPUBOUTH MPUMEPHI BKIIaJIa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B
OO0BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;
AHAJIM3UPOBATL W OLCHUBATH IOCICACTBUA 6I)ITOBOI71 nu HpOH?;BOI[CTBGHHOfI ACATCIBbHOCTHU
YEJIOBEKA, CBSI3aHHON ¢ (PM3UYECKUMHU MPOIIECCAMM, C IMO3HIINI IKOJIOTUUECKONH 0€30MacHOCTH,
MIPEACTABJICHUH O pallMOHATBHOM TMPHUPOIOTIONH30BAHIH, a TaKXKE Pa3yMHOM HCITOJIb30BAHUHU
TOCTUKEHUI HAyKU U TEXHOJOTUH AJisl JabHEHIIero pa3BUTUs YeI0BEUeCKOro o0IIecTBa;
MPUMEHSATh Pa3JIUYHBIE CTHOCOOBI PabOThI ¢ HWHPOpMANKMEH (PUINIECKOTO COACpKAHUSA C
HCIOJIb30BAHUEM COBPEMCHHBIX I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ, Ipu 35TOM HUCIHOJB30BATh
COBpEeMEHHbIe HH(OPMAIIMOHHBIE TEXHOJOTHUU [UIsl TIOMCKA, TepepabOoTKH U TMpeabSBICHUS
y4eOHOH ¥ HAayYHO-TIOMYJISAPHOH WHGOpPMAIWU, CTPYKTYPUPOBAaHUS U HWHTEPIPETALUU
WHPOpPMALIMK, TIONyYEHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTU3UPOBATH
noyrydaemMyro MHGOpPMAIMI0 M OIEHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS
3HAaHUH, TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA UH(OpMaLINY;

MPOSIBIISATE OPTaHM3AIMOHHBIE U TIO3HABAaTEJIbHbIE YMEHUS CAMOCTOSITENILHOTO MPUOOpPETCHHS
HOBBIX 3HAHUH B MTPOIIECCE BBIMOTHEHUS TPOCKTHBIX U yUeOHO-HCCIISIOBATEIBCKUX PabOT;

paboTaTh B rpymIme ¢ WCHOJIHEHHEM Ppa3IHYHBIX COLMAIBHBIX pOJIeH, IJIaHUPOBAaTh paboTy
TPYIIIbI, PAIMOHATIBHO PACIIPEACIISATh ACSITEIIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBaTHO
OLIEHMBATh BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBAEMOM IPOOJIeMBI;
MPOSIBIIATE MOTHBAIMIO K Oyaymieid mpoecCHOHAIBHON ICSITENFHOCTH IO CHEIUATBHOCTSIM
(bUBUKO-TEXHUUYECKOTO MPOQHIIS.
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COILEPKXAHUE OBYUYEHUA

10 KUIACC

Pa3nes 1. HayuHblii MeTo NO3HAHUSA PUPOABI.

®duszuka — QyHAaMeHTalbHas Hayka o mpupoje. HayuHblii MeTON MO3HaHHUA M METOJbI
uccie10BaHus (pU3NYeCKUX SIBIECHUI.

DKCIIEpUMEHT M TEOpHsl B Mpoliecce MO3HaHUS npupoibl. HaGmioneHue U SKCIEpUMEHT B
busuke.

CriocoObl m3MepeHus: (U3NYECKUX BEIMYMH (QHAJIOTOBBIE M IU(PPOBBIE H3MEPUTEIHHBIE
npuOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit Gpu3NYecKuX BeITUUYHMH (aOCONMIOTHASI U OTHOCUTEINIbHAS).

MonenvpoBanue (pU3MUECKUX SBICHUH W IMPOLECCOB (MaTepHalbHas TOYKa, aOCOJIOTHO
TBEPJI0E TEJI0, UealIbHasl )KUAKOCTh, UJCANIbHBIN Ta3, ToueuHbll 3apsn). ['unoresa. duznveckuit
3aKOH, IPAaHUIIbI €r0 IPUMEHUMOCTH. DU3nueckas Teopusl.

Porp um mecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHOW HAy4YHOH KapTUHBI MHUpa, B
IIPAKTUYECKOHN AESITEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenue cuiibl TOKa U HAIPSHKEHUS B €N IIOCTOSIHHOTO TOKA IPY TOMOLIY aHAJIOTOBBIX U
M(GPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ LuppoBoil nadoparopueir no ¢usuke. [lpumepsl u3MepeHus QGuU3NYECKUX
BEJIMYMH ITPU OMOIIM KOMITBIOTEPHBIX 1aTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BHxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO IBUKeHUs. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4M MEXaHUKH.

Paguyc-BekTop MaTepuanbHONM TOYKH, €ro MPOEKIMM Ha OCH CUCTEMBI KOOPAMHAT.
Tpaexropus.

[lepemerienne, cKOpocTh (CpefHsisi CKOpPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepHabHON TOYKH, UX MPOEKIMH HAa OCH CUCTeMbl KoopauHat. CliokeHHe MepeMelleHni u
CJIO’KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBMKEHUE. 3aBUCHMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUaIbHOW TOYKH OT BPEMEHU U UX Ipa(UKH.

CBoOoHOE TajieHue. Y CKOpeHHue CBOOOTHOTO TMajeHus. [[BukeHne Tena, OpOIICHHOTO IO
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH U YCKOPEHMSI MAaTEpUaIbHOW TOYKU OT
BPEMEHH U UX TpaPUKH.

KpuBonuneiiHoe nBuxeHue. [[BrkeHrne MaTepHalbHON TOYKH MO OKPYKHOCTH. YTJIOBas U
nuHelHass ckopocTb. Ilepmon u wacrora oOpamenus. LlenTpocTpeMutenbsHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHT€HIMAJIbHOE) U OJHOE YCKOPEHHE MaTepUaIbHONW TOUKH.

TexHu4yeckue ycTpoHCTBa M TEXHOJOTUYECKHE MPOLECCHI: CIUIOMETp, ABHKEHUE CHAPSIOB,
LIEMHbIe, [IecTepEHYAThIe M peMEHHBIE NIepeiadt, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOsI McciieJOBaHUs IBUKEHUIA.

Wnmroctpanust npeaenbHoro nepexoaa U i3MepeHue MTHOBEHHON CKOPOCTH.
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[IpeoOpa3oBanue NBUKEHUHN C HCHIOIB30BAHUEM MEXAaHU3MOB.

[TaneHune Ten B BO3ayXe U B pa3peKEHHOM IMPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoleHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HampasiieHue CKOpOCTH ITPH IBHYKEHUH 110 OKPY>KHOCTH.

[IpeobOpazoBanme yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHe myTel, TPAeKTOPHM, CKOPOCTEH IBMKEHHS OIHOTO M TOrO K€ Tela B Pa3HBbIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npakmukym.

N3ydeHne HepaBHOMEPHOTO IBUKEHHUS C LIENIBIO ONPEECIICHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne ycKopeHus IpU NPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JBM)KCHHM 10 HAKJIOHHOW
IIJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBH)KCHHUU.

N3mepenune yckopeHusi cBOOOJHOTO MaJieHUsl (PEKOMEHIOBAHO HCIOJb30BaHUE HUPPOBOI
naboparopun).

W3yuenune nBMKEHUs Tena, OpOIIEHHOIO TOpU30HTaiIbHO. [IpoBepka rumoressl O MpsMOH
IIPONIOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTBIO TI0JIETA U HAYAJIBHON CKOPOCTBIO TEJIA.

N3yueHne nBrKeHUs Teja M0 OKPYKHOCTHU € IIOCTOSHHOM 10 MOJYJIF0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH IepHOJa OOpalleHHss KOHHYECKOrO0 MAasiTHUKAa OT €ro
[apaMeTpOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HproToHa. MHepuumanbHble cUCTEMBI OTCUETA. [IpMHIMII OTHOCUTENBHOCTH
INanunes. HeunepnuanbHble cuCTEMbI OTCUETa (ONpeesieHIe, IPUMEPBI).

Macca tena. Cuia. [IpuHImn cynepno3unuu cuil.

Bropoii 3axkoH HeroTOHA 11711 MaTEpUAIBHOM TOYKH.

Tpernii 3axkoH HbI0TOHA 111 MaTEpHUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHON MacCHhl.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHMs CBOOOJHOIO TMaJ€HUsI OT BBICOTHI Haj
MIOBEPXHOCTBIO IUIAHETBl U OT reorpaduueckol MMpOThl. J[BMKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMHuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, IBHKYIIEToCs C yCKOPEHHUEM.

Cuna Ttpennsa. Cyxoe TtpeHne. Cwila TpeHUS CKOJIBXEHHS M CUIa TPEHUSA IIOKOS.
Koadduuuent tpenus. Cuna CONpOTUBICHUS NMPHU IBMXKEHUH TeNa B JKUAKOCTH WIM Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJILHOT'O IBUKCHUS.

Hasnenue. I'mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckue yCTpoWcTBa M TEXHOJOTMYECKHME IPOLECCHI: IMOALINUIIHUKH, JBUKCHHE
UCKYCCTBCHHBIX CITyTHHKOB.

emoncmpayuu.

HabmtoneHnue nBrKeHUs Tell B MHEPLUAIbHBIX M HEMHEPIAIbHBIX CUCTEMAaX OTCUETA.

IIpyHLINII OTHOCUTEIBHOCTH.

Kauenne 1ByX UWIMHIPOB WM IIAPOB Pa3HOM Macchl C OAMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMAIIBHON CUCTEMBI OTCUYETA.

CpaBHeHHE paBHOAECHCTBYIOLIECH MPUIOKEHHBIX K TEIY CUJI C POU3BEICHUEM MaccChl TeJla Ha
€ro yCKOpPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HMKAIOIIUX B PE3YJIbTATE B3aUMOACHCTBUS TEIL.

N3Mepenne mace 1o B3auMOJIEUCTBUIO.

HesecomocTs.
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Bec Tena mpu yCkOpeHHOM NOABEME U TaICHUU.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

N3mepenne paBHOACHCTBYIONIECH CHUJI TPU ABMIKEHUHU OpycKa MO HAKJIOHHOM MJIOCKOCTH.

IIpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHH JABMKEHHS OpycKa 110 HaKJIOHHOM MIIOCKOCTH
Ha 33J]aHHOE PACCTOSIHUE OT €r0 MAaccChl.

HccnenoBanne 3aBUCUMOCTH CHMJI yNPYTOCTH, BO3HMKAIOIIMX B TPY>)KMHE U PE3NHOBOM
oOpa3ie, oT ux aedopmarmu.

N3yuenne nBuKEHHs CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, NEPEKUHYTON yepe3 JErKuil OI0K.

N3mepenne koddummienTa TpeHUs IO BEIMYUHE YIIIOBOTO KOd(QHIMEHTa 3aBHCHUMOCTH
Fp(N).

UccnenoBanue nBukeHus: Opycka Mo HaKJIOHHOM IMIIOCKOCTH € IEPEMEHHBIM KO3 PHUIIEHTOM
TPEHMUS.

W3ydyenne nBUKEHNS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. [locTymarenbHOoe W BpallaTeNbHOE JABWXKEHHE TBEPAOIO Telna.
MoMEHT cuIbl OTHOCUTENIbHO ocu BpauieHus. [lnedo cunbl. CrnoxxeHue cuil, NPUIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TskecTH Tena.

Ycnosus paBHOBECHS TBEPAOIO TEIA.

VYcroitunBoe, HEyCTOMUNBOE, O€3pa3InYHOE PAaBHOBECHE.

TexHu4eckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHl: KPOHIITENWH, CTPOUTEIbHBIN KpaH,
peImeETyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccenenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJla, HMEIOILEr0 OCh BPALCHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CHIT YIIPYTOCTH.

N3y4yeHne ycTORYMBOCTH TBEPAOTO T€JIa, UMEIOLIETO TUIOIIALb ONOPHI.

Tema 4. 3akonv coxpanenusn ¢ mexanuxe.

NMiynsc MaTepualbHOM TOYKM, CHCTEMBI MaTepHAIbHBIX TOYeK. L[eHTp macc cucrtemsl
MaTepUaIbHbIX TOYEK. TeopeMa o0 JBMKEHUH LIEHTPA Macc.

WMmmynbe cuitbl M U3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

MowMmeHT umnyJiibca MaTepuanbHoi Touku. [IpencraBnenre o coxpaHeHM MOMEHTa UMITyJIbca
B LIEHTPAJIbHBIX MOJISX.

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM NiepemenieHnd. I'paduueckoe npeacraBieHne padoTsl
CHJIBI.

MOIIHOCT CHIIBIL.

Kunernueckast sHeprus MarepHajbHOH TOUkd. Teopema 00 HM3MEHEHHH KHHETHYECKOU
SHEPrUM MaTepUAIbHOMN TOUKH.

IloTreHnnanpHble M HENOTEHUHMANIbHbIE CHibl. [loTeHnmanbHas sHeprus. lloreHnmanbHas
SHeprus ynpyro aepopmupoBaHHONW npyxuHbI. [loTeHIManpHas >HEpPrus Tena B OJHOPOJIHOM
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rpaBUTallMOHHOM ToJie. [loTeHnnanpHas Heprusi Tejla B FPABUTAIMOHHOM I0JIE€ OJJHOPOIHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

VpaBHenue bepHymn a8 uOeadbHOM JKMAKOCTH Kak CIIEJCTBUE 3aKOHA COXpPaHEHUS
MEXaHUYECKON IHEPTHUH.

TexHruecKue yCTpONCTBA U TEXHOJIOTMYECKHUE IIPOLECCH: IBUKEHHUE PAKET, BOAOMET, KOMED,
MPYXUHHBIN TUCTOJIET, TUPOCKOII, (UTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbCa.

PeakTuBHOE IBHKEHUE.

H3MepeHrie MOIITHOCTH CHUJIBI.

W3meneHue sHepruu Tea Mpu COBEPIICHUN PadOTHI.

B3anMHble npeBpalleHusi KHHETUYECKOW M MOTEHUHUAIbHOM SHEPruid Mpu JEHCTBUU HA TEJO
CUJIBI TSYKECTHU U CHJIbl YIPYTOCTH.

CoxpaHeHue SHEepruy Npy CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenue ummybca Te1a o TOpPMO3HOMY Iy TH.

W3mepenue cuibl TATH, CKOPOCTH MOJENH IEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHHSI UMITYJIbCA TeJla C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCa IPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KNHETUYECKOM SHEPTUU Tejla IO TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHS MOTCHIIMATBLHON SHEPTUU TPY>KUHBI ¢ pabOTON CUIIBI TPEHUSI.

Omnpenenenue pabOTHI CHIIBI TPEHHUSI P JABMKEHUH Tella TI0 HAKJIOHHOM TIIOCKOCTH.

Paznen 3. Mogiekyasipnasi pu3uka U TEPMOAHUHAMMKA.

Tema 1. Ocroebl MOEKYNAPHO-KUHEMUYECKOU MeOPUU.

OcCHOBHBIE TIOJIOKEHHS ~ MoJIeKyJisipHO-KuHeTn4deckoir Teopun (MKT), wux ombiTHOe
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHne. XapakTep NBWKCHHUS W B3aUMOJICHCTBUS
YacTHUIl BeliecTBa. MoAenu CTPOEHUs Ta30B, JKUIKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOICTB
BElleCTBA HAa OCHOBE OSTUX Mojenell. Macca u pasmepsl Mozekyn (aromoB). KommuecTBo
Bemiecta. [loctostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ wusMepenwms. lllkama Ttemmeparyp
Lenncus.

Mogenb uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKON TEOpUH: YaCTHIIBI ra3za JIBUXKYTCS
Xa0THYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l"azoBbie 3akonbl. YpaBHeHUEe MenneneeBa—Kiamnelipona. AGcomoTHas Temreparypa (IKana
temnepatyp KenbBuna). 3akon [lanpTona. M3omponeccsl B MAEATbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MpencTaBiIeHUE H30IMPOLECCOB: H30TepMa, H30X0pa,
n3obapa.

CBsi3b MEX/y JaBJIECHUEM U CpeJHEH KMHETHYECKOW PHEprueil MmocTynaTresibHOrO TEIIOBOTO
JIBUKEHHUS. MOJIEKYJ HJ€albHOro ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KMHETUYECKOU
TEOPUH UECATHLHOTO ra3a).

CBs13p aOCOJIIOTHON TEMIIEpaTypPhl TEPMOJIMHAMHYECKON CHUCTEMBI CO CPEeIHEH KMHETHUECKOU
SHEpruei MoCTyNnaTeJIbHOTO TEIIOBOTO IBUKEHHS €€ YacTHULL.
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TexHuveckue ycTpoiicTBa U TEXHOJOTHYECKHE TPOIECCH: TEPMOMETP, OapoMeTp, MOTyUYeHHE
HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu NBUKEHUS YaCTHUL] BELIECTBA.

Mopenb GpOyHOBCKOTO IBHXKCHUS.

Buneoponuk ¢ 3anuceio peabHOT0 OPOYHOBCKOTO JIBUYKEHUSI.

Juddy3us KUIKOCTEH.

Mopens onbita IITepHa.

[IpuTsxeHue MoJeKyI.

Mopenu KpUCTaUTMUECKUX PEHIETOK.

Habumoienue u ncciaenoBaHue U30MpoOIIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopmnsie pabomol, npaKmuKym.

HccnenoBanue mporiecca YCTaHOBIIEHUS TEIUIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXKITY
ropsiueil U XOJO0AHOU BOJOM.

N3ydyenne wu30TEpMUYECKOTO TMpolecca (PeKOMEHJOBAHO HCIIONb30BaHHE IUGPOBOI
nabopaTopun).

N3yuenune n30XopHOTro mpoiiecca.

N3yuenne nzobapHoro nporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSI.

Tema 2. Tepmoounamuxka. Tennoevie mauiunbi.

Tepmomunamuueckasi (Tl) cuctema. 3aganue BHENTHUX YCJIOBHUM JJISI TEPMOJMHAMUYECKOU
cucteMbl. BHellHue 1 BHyTpeHHUE mapaMeTpsl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI KaK
CpeIHHME 3HAUCHMS BEJIMYMH, ONTUMCHIBAOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nawano tepmoamHamuku. CaMOINpoHW3BOJIbHAS pejakcalus TEePMOJUHAMHYECKOU
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenbs wumeanbHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHMI: YpaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaXEHHUE U1 BHYTPEHHEH JHEPrUH. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENN: HU3Kasd KOHLEHTPALMS 4YacTUll, BBICOKME TeMIlepaTyphl. BelpaxkeHue s
BHYTPEHHEH YHEPTUU OJTHOATOMHOTO UCATBHOTO rasa.

KBazucrarnueckue u HeCTaTHUECKUE POLIECCHI.

DOnemeHTapHas pabota B TepMoauHamuke. Beraucienue paboTsl mo rpaduky mporecca Ha
pV-auarpamme.

Temnmonepenaua kak cnocod M3MEHEHHsI BHYTPEHHEH YHEPTHH TePMOTUHAMHYECKON CHCTEMBI
0e3 coBepireHus: paboThl. KOHBEKITUS, TEIIONMPOBOIHOCTD, U3TYUCHHE.

KonuyectBo TernoTel. TemnoéMkocTs Tena. Y aeiapHas U MOJIsipHasi TEITIOEMKOCTH BEIlIeCTBA.
VYpaBHenue Maiiepa. YienbHas TemjioTa cropaHus TomuMBa. Pacdy€r kojinMyecTBa TEIUIOTHI MPHU
teronepenaye. [lonstre 06 agnabaTHOM Tporiecce.

[TepBsIii 3aKOH TepMOAUHAMHUKH. BHyTpeHHss sHeprus. KonndecTBo TemnoTsl 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJIUHAMHYECKON CHCTEMBI.

BTtopoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: UYepe3 3a/IaHHOE PABHOBECHOE
COCTOSIHHE TEPMOJMHAMUYECKONW CHCTEMBbI TMPOXOAHUT EIWHCTBEHHas aauadaTta. AOcComoTHas
TeMIieparypa.

Btopoil 3akoH TepMOAMHAMHMKHK JJii HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO TMEpeaaTh
TEIJIOTY OT OoJiee XOJIOAHOrOo Tela K Oojiee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeoOpatumocTs MpUPOIHBIX MTPOIIECCOB.

[Ipunnune! geiicteus TemnoBbix MammmH. KIT/I.
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MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTUUECKHE AaCMEeKThl HWCIOJIb30BAHUSI TEIUIOBBIX JBUTAaTeNe. TeruioBoe 3arpsi3HEHUE
OKpY>KaroIEe Cpebl.

TexHuyeckue yCTpOHCTBA U TEXHOJOTMYECKHE MPOUECCHl: XOJOAWIBHUK, KOHIMIIMOHED,
TU3ENbHBIN W KapOIOpaTOpHBIA JBUTATENH, MapoBas TYpOWHA, TOJYyYCHHE CBEPXHU3KUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHUEM TEIUIOBOIO HAcoca,
YTUIIM3AIMs OMOOPTaHUYECKOTO TOTUIMBA JIJISl BEIPAOOTKH «TETUIOBOW» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHeHne TemnepaTypsl IPU aI1adaTUYECKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJIeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHHS! BHYTPEHHEH YHEPTHH.

HccnenoBanue agrabaTHOTO Mporiecca.

KomnbroTepHble MOJENH TETIIOBBIX JBUTATENCH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npAKMUKYM.

N3mepenue yaenbHOU TeIIIOEMKOCTH.

UccnenoBanue nporecca OCTbIBaHUS BELIECTBA.

UccnenoBanue agnabaTHOTO Mporiecca.

N3yueHnue B3aMMOCBSI3U JHEPTUM MEXKMOJEKYISIPHOTO B3aUMOJCUCTBUS U TEMIIEPATYpPhI
KHUIIEHUS KUJIKOCTEH.

Tema 3. Azcpecammnsie cocmoanus eeuyecmea. Dazosvie nepexoowl.

[TapoobpazoBanne u KoHIeHcanus. McmapeHne U KWUIeHHWE. YJelbHas TeIuioTa
mapooOpa3oBaHUsI.

Hacreiiennsie 1 HeHackIlieHHbIE napbl. KauecTBeHHast 3aBUCUMOCTD TUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO TIapa OT TeMIIepaTypbl, UX HE3aBHCHUMOCTh OT 00BEMa HACHIIIEHHOTO IMapa.
3aBUCHUMOCTD TEMIIEPATYphl KUTICHUS OT AABICHUS B KUIKOCTH.

BnaxHocThs Bo3ayxa. AGCOIIOTHAS M OTHOCUTENbHASI BIIAXKHOCTb.

Teépnoe temo. Kpucrammueckne u amopdHbie Tena. AHU30TPOINHsI CBOWCTB KPHUCTAJLIOB.
[TnaBnenue u kpucTauzanus. Y AenbHas TerioTa tiasieHus. Cyomumanus.

Hedopmarun TtBEpAOoro Tenma. Pactsokenne u cxkxartwe. Caur. Monyne FOnra. Ilpenen
yrpyrux aedopmarui.

TeroBoe pacmmpeHue XHUIKOCTeH U TBEPABIX Tell, 00BEMHOE M JIMHEHHOE pacHIMpeHHe.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHWN YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue YHEPTUH B (Pa30BBIX MEPEXOax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOe HaTsmkeHHe. KoadduimeHT moBepxHOCTHOTO HaTshkeHUs. KamwmispHbie
siBIeHus. [aBieHue 1o UCKpUBIEHHON ITOBEPXHOCTHIO kuakocTh. dopmyina Jlariaca.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOIECCHI: )KUAKUE KPUCTAIIIbI, COBPEMEHHbBIE
Marepuabl.

Jemoncmpayuu.

TerutoBoe pacmmpeHnue.

CBoiicTBa HACHIIIEHHBIX MMAPOB.

Kunenne. Kunenue npu mnoHWKEHHOM JTaBJICHUU.

N3mepenHne cuitbl TOBEPXHOCTHOTO HATSHKCHHUS.

OmnbIThI C MBLILHBIMU INIEHKAMHU.
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CmauuBanue.

Kanunnsipueie sBneHus.

Mopenn HEHBIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHMsl M IUIABJICHHUS] KPUCTAITIMYECKOTO BEIIECTBA.

Buner nedopmaruii.

Hab6mronenue Mansix aedopMarimid.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npakmukym.

N3ydeHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHON TEIIIOTHI IUIaBICHUS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1ApPOB.

N3mepenue abCOMIOTHO BIaKHOCTH BO3yXa U OL[EHKA MacChl TapOB B IOMELICHHUH.

N3mepenne kod¢uimenTa moBepXHOCTHOTO HATSKCHHUS.

N3mepenne monyns FOwra.

HccnenoBanmne 3aBucMMOCTH J1ehopMaliid PEe3WHOBOTO 00pasiia OT MPHIOKEHHOH K HeMy
CHJIBI.

Pa3pnen 4. DiekTpoanHaMuka.

Tema 1. Inekmpuueckoe noe.

OnexTpuzalusi Tel U €€ MPOSIBICHUSA. DJEKTpUYECKHid 3apsa. JlBa BuJa 3JIEKTPHUUECKHX
3apsiaoB. [IpOBOMHMKH, AUANEKTPUKU M TMOJYHPOBOAHUKH. DJIEMEHTAPHBIA AIEKTPUUYECKUN
3apsA]. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsiaa.

B3anmogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona.

Onekrpuyeckoe nose. Ero qeiicTBre Ha ANeKTPUUECKUE 3apsbl.

Hanpsok€anocts  anexTpuueckoro moms. IIpoOueiid  3apsa.  JIuHuM — HanpsHKEHHOCTH
ANEKTpUYecKOoro nosist. OJHOPOIHOE ANEKTPUUECKOE TOJIE.

[loTeHIMaNbHOCTh JJIEKTPOCTATHYECKOrO MOJA. Pa3HOCTP NOTEHIMAIOB W HaNpPsDKCHHE.
IlorennmansHass  dHeprus  3apsga B DJIEKTPOCTATMYECKOM  IIOJIE. [Torenunan
ANEKTpOCTaTnYecKoro mojis. CBs3p HaNpsHKEHHOCTH TOJS W PA3HOCTH NOTEHLIHMAIOB IS
AJIEKTPOCTATUYECKOTO OISl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHUMI Cynepno3uIu JIEKTPUUECKUX MOJIEH.

[Tone Touewnoro 3apsana. Ilome paBHOMepHO 3apsbkeHHOU cdeprl. [lome paBHOMEpHO
3apspkeHHOro 1o o0béMy miapa. Iloje paBHOMEpPHO 3apsHKeHHOW OECKOHEYHOH IUIOCKOCTH.
KapTuns! nMHUN HaNpsKEHHOCTH ATHX MOJIEN M SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B AIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM I0JI€. [IuanexTprudeckast IpOHUIIAEMOCTh BEIIECTBA.

Konaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapamnensHoe COEIMHEHHE KOH/IEHCAaTOPOB. [TocnenoBarensHOE COEIMHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHJEHCATOopa.

JIBu>xeHHe 3apsKEHHOM 4acTULbl B OAHOPOJHOM JIEKTPUUYECKOM II0JIE.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOTMUYECKHE IPOLIECCHI: JJIEKTPOCKOIL, DJIEKTPOMETP,
AIIEKTPOCTAaTUYECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPOpUOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

emoncmpayuu.

Y eTpolCTBO M MPUHIUI ACHCTBUS IIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.
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DNEKTPUUYECKOE MOJIE JBYX 3apSKEHHBIX MJIACTHH.

Monenb 3neKTpocTaTHueckoro reueparopa (Bau e I'paada).

[IpoBOHUKY B AIEKTPUUECKOM IOJIE.

DJIeKTpOCTaTHYECKAs 3allHTa.

Y CTpoHCTBO M IEMCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAU IJIACTHH, PACCTOSHHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEeKTPUUYECKOTO MOJIS 3apsSKEHHOIO KOHAEHCATOPA.

3apsaka U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

OneHka cui B3aMMOAEHCTBUS 3apsyKEHHBIX TEIl.

HaOmtonenue npeBpalleHuss 3HEPruu 3apsyKEHHOTO KOHAEHCATOpa B JHEPIUI0 U3IY4YEeHHUs
CBETOUO/IA.

W3y4yenne nporekaHus TOKa B LIETIH, CONEPKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHUUAIOB (HANPSKEHUs) MPH MOCIEI0BATEIBHOM COCTUHEHUN
KOHJIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulii 21eKmpuyecKuil mok.

Cuna toka. [locTostHHBIHN TOK.

YcnoBus  CyIIECTBOBAHMSA  IMOCTOSIHHOTO — JJIEKTPUYECKOTO TOKa. FICTOYHMKM  TOKa.
Hanpsoxenne U u DJIC &.

3akon Oma aJ1d y4acTka Lenu.

DNEKTPUYECKOE CONTPOTUBIICHHE. 3aBUCUMOCTD CONPOTUBIIEHUS! OJHOPOIHOTO IIPOBOIHUKA OT
€ro JJIMHBI U TUIOIIAIH MOIIEPEYHOr0 CEUEHUS. Y IEIbHOE CONIPOTUBIIEHUE BELLIECTBA.

[locnenoBarenbHOe, NapajuIeIbHOE, CMEIIAHHOE COEAWHEHHE MPOBOAHMKOB. Pacuér
pa3BETBIEHHBIX AMEeKTpHUYecKuX Henei. [Ipasmia Kupxroda.

Pabota snekrprueckoro Toka. 3akoH J[xoyns—Jlenna.

MOIHOCTB 3NEKTPUYECKOrO TOKa. TermnoBasi MOIIHOCTD, BBIAENAEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COMpPOTUBJICHHE HCTOYHMKA TOKA. 3akoH OMa A MOJHOM (3aMKHYTOM)
NEKTPUYECKON Lienu. MOIHOCTh UCTOYHHKA TOKa. KOpOoTKOE 3aMBIKaHHUE.

Konzgencarop B 1ienu noCTOSIHHOTO TOKA.

TexHuuyeckue ycTpolcTBa U TEXHOJIOTMYECKHE MPOLIECCHI: aMIIEPMETpP, BOJIBTMETP, PEOCTAT,
CYETUUK DIIEKTPUYECKON DHEPIHUU.

Jemoncmpayuu.

N3mepenne cuibl TOKa M HaIIPSHKEHUS.

HccnenoBanue 3aBUCHMMOCTH  CHJIBI TOKa OT HANpsDKEHHA I PE3UCTOPA,  JIAMIIBI
HaKaJUBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIICHUS ILWIMHAPUYECKUX NPOBOJAHHUKOB OT JUIMHBI, ILIOLIAAH
IIONIEPEYHOT0 CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHNUS ITPU TOCTOSSHHOM HAIIPSKEHUH.

IIpsamoe usmepenne OJIC. KopoTkoe 3aMblkaHUE TajdbBaHUYECKOIO JJIEMEHTa M OLIEHKA
BHYTPEHHET0 CONPOTUBIIEHUS.

Crioco06sI coenHeHust ICTOYHUKOB Toka, DJ1C Oarapeil.

HccenenoBanue pasHOCTH MOTEHLIUATIOB MEXKIY MOIKOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKA B
LeMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.
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HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIEHHS TIPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSKEHUS 11 JIaMITbl HAKAJIMBAHHUSL.

YBenuueHue npenenia u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctu DJ{C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH IMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pasHOCTH MOTEHLMATIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanune 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckas NpOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAMMOCTD TBEPJBIX
METaJIJIOB. 3aBUCUMOCTh COTIPOTUBIICHHUSI METAJUIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuidl TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MTYYKOB.

[MonmynpoBoauuku. CobcTBeHHAs: M MTPUMECHAs: IPOBOJAUMOCTD MOTYHpPOBOIHUKOB. CBOICTBa
p—n-niepexoza. [TomynpoBoiHUKOBBIE TPUOOPHI.

ONEKTPUUYECKUN TOK B JJIEKTPOJIMTAX. OJIEKTPOJUTHYECKAs TUCCOLMALUA. OJEKTPOJIN3.
3axonbl Dapazest U1l IEKTPOIHU3a.

OnexTpuyeckuil ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psal. Pasnuunbie
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

TexHuyeckne ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHE: Ta3opa3psIHbIe  JIaMIIbI,
ANIEKTPOHHO-JIy4eBasl TPyOKa, MOJYHPOBOJHUKOBBIE MPHOOPHI: IHOJM, TPAH3UCTOP, (HOTOIUO,
CBETOJUOJI, TalbBaHWKa, paQUHUPOBAHME MEIW, BbIMJIAaBKA AaIOMHUHUSA, JJIEKTPOHHAS
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOIUTOB.

3akoHsbl nekTponusa dapanes.

HckpoBoli pa3psaa M IPOBOAMMOCTh BO3AYXa.

CpaBHeHME IPOBOAMMOCTH METAIIJIOB U MOJYNPOBOAHUKOB.

OaHOCTOPOHHSISI IPOBOAUMOCTD JAHOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Habmronenue anexTpoiusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl u3MepeHus: (pU3NUEeCKUX BETUYHMH C MCIIOJIb30BAHMEM AaHAJOTOBBIX M ITU(PPOBBIX
U3MEPUTENBHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE W
OTHOCUTENbHBIE  TOTPEIIHOCTH  W3MEpeHuH  Qusmueckux BenuuuH. OlLeHKa TpaHull
[IOTPELITHOCTEM.

[TpoBeneHne KOCBEHHBIX W3MEPCHHA, MCCICIOBAHUN 3aBUCHMOCTEH (U3MYCCKUX BEIHYUH,
IIPOBEpKa IPEAJIOKEHHBIX TMIIOTE3 (BBIOOP M3 padOT, ONMMCAHHBIX B TEMAaTHUECKHUX pas3zenax
«YUEeHUYECKHUH SKCTIEPUMEHT, JTa0OpaTOpHBIEC PAaOOTHI, MPAKTHKYM).

MexnpeameTHble CBS3H.
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Wzyuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kiacce OCyHIecTBISIeTCS C YYETOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTHUKH, OWOJOTHH, XHMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, HAYYHBIH (aKT, THIoTe3a, (u3WdecKkas BEIUYMHA, 3aKOH, TeOopws, HaOIro/IeHHeE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICITh, U3MEPEHHUE, MMOTPEITHOCTH H3MEPEHUN, H3MEPUTEIbHBIE
puoOOpsI, UppoBas 1adopaTopus.

Mamemamuka: penieHue cucteMbl ypaBHeHuil. Jluneitnas Qynkius, napaboia, runepooa,
uXx rpauKu ¥ cBOMCTBA. TpuroHomerpuieckue (GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPBI M HMX NPOEKIMHA HAa OCH KOOPIHMHAT,
CIIO’)KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe IBW)KCHHE B JKHBOHM mpupoze, mud@ys3us, ocMoc, TEII00OMEH
KHUBBIX  OPraHW3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYKAIOMIEH  Cpempl,  YTHIN3AIUs
OMOOPraHMYECKOTO TOILIMBA I BBIPAOOTKH «TEIUIOBOM» M AJIEKTPOIHEPIUH, MOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBIICHUS B IPUPO/IE, IEKTPHUCCKUE SBIICHHS B )KHBOW TPUPOJIC.

Xumun: TUCKpETHOE CTPOCHHUE BEIIECTBa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, MoJyYeHHe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX Tel, )KUIKOCTEH U
ra3oB, OKWJKHE KPHCTAUIBI, JJEKTPHUECKHE CBOIMCTBA METAIOB, OJJIEKTPOJIUTHUYECKAs
JMCCOLIMAINS, TaTbBAHUKA, YIIEKTPOHHAST MUKPOCKOTIHSL.

T'eozpaghusa: BnaxxHOCTH BO3IIyXa, BETPHI, 0APOMETP, TEPMOMET.

Texnonozusn: npeoOpazoBaHUE ABIKEHUH C HMCIOJIH30BAHUEM MEXAHHM3MOB, YUYET CYXOTo H
KHUIKOTO TpPEHUs B TEXHUKE, CTATHYCCKHUEC KOHCTPYKIMHU (KPOHIUTECHH, pemérdaThie
KOHCTPYKIIMH), HCIIOJIb30BAHHUE 3aKOHOB COXPAaHCHHS MEXaHHKH B TEXHUKE (THPOCKOII, BOJOMET
U JIpyrue), IBUraTelb BHYTPEHHEro CropaHus, napoBasi TypOHHA, OBITOBOW XOJIOIWJIBHUK,
KOH/MIIMOHEpP, TEXHOJOTMM TIOJIyYe€HHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIeE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTUH,  OJEKTPOCTAaTHYECKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Ta30pa3PsIAHBIC JTAMITBI, TIOTYIPOBOIHIUKOBEIE IPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoguHAMHUKA.

Tema 4. Maznummnoe none.

B3anMozeincTBre OCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB ¢ TOKOM. MaruutHoe mnose. Bexrop
MAarHuTHOM MHIAyKUMH. lIpyMHOMO cynepno3suuuy MarHuTHBIX Mojed. JIuHuM MarHUTHOM
UHAYKLNH.

MaruautHoe 1oJie MPOBOAHHUKA C TOKOM (IIPSIMOTO MTPOBOJHHKA, KATYIIKU U KPYTOBOT'O BUTKA).
OmeiT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOZYJIb.

Cuna JlopeHua, e€ HanpaBiaeHHe U MOLYJIb. [IBHKEHHE 3apsDKEHHOM 4acTULBI B OJHOPOJHOM
MarHuTHOM mnose. Pabota cuisl JlopeHna.

MarnutHoe nosue B Bemectse. PeppoMarHeTUKH, apa- U JUaMarHeTUKH.

TexHuuecKue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABHraTeNb SKoOW, YyCKOpUTEIH
3JIEMEHTAPHBIX YaCTULL.

Jemoncmpayuu.
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KapTuna nuHui MHAYKIMKA MarHUTHOTO TOJISI IIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHMI MarHUTHOM MHIYKIMH IOJIA JJIMHHOTO MPSIMOIO IPOBOJHMKA U 3aMKHYTOI'O
KOJIBLIEBOT'O IMPOBOJIHHKA, KATYIIKH C TOKOM.

B3anMopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBHKEHUs MydKa 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIun aeicTBUS AIIEKTPOU3MEPUTENHFHOIO TPUOOPAa MAaTHUTOAIEKTPHUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKmukKym.

NccnenoBanne MAarHUTHOTO OJISE TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUS TOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMY Ha OCHOBE MU3MEPEHMSI CUIIbl AMIIepa.

Tema 5. dnekmpomaznumnan uHOYKYuUs.

SBnenue snekTpomarHuTHOW MHAYKOMH. [loTok BekTopa MarHutHOM wuHIyKiuu. OC
MHAYKIMU. 3aKOH B3JIEKTPOMarHUTHOM uHAyKuuu Papanes. BuxpeBoe snekTpuueckoe IMoJe.
Toxku dyko.

O/1C uHAYKIMY B TPOBOAHMKE, TBUKYILIEMCS] B OJTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymka WHAYKTUBHOCTM B LIENM IOCTOSIHHOTO TOKa. SIBieHHE
camouHaykuu. DJ1C caMonHIyKIMY.

OHeprus MarHUTHOTO MOJIS KaTYLIKH C TOKOM.

DNEeKTPOMArHUTHOE TI0JIE.

TexHuuyeckue ycTpoHCTBa M TEXHOJIOIMUECKHE MPOLECCHl: MHAYKIMOHHAS I€4Yb, COJIEHOUI,
3alMATa OT JIEKTPU3ALNH TeJI IPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIN.

Jemoncmpayuu.

Habmoienue siBieHUs 31€KTPOMArHUTHOM WHIYKIIHH.

Uccnenoanue 3asucumocty D/1C MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.

IIpaBuno JleHna.

[Tagenue Maraura B aJlOMHUHHUEBOM (MeiHOI) TpyOe.

SIBneHne caMOUHYKITHH.

NccnenoBanune 3aBucumoctd DJIC caMOMHIOYKIIMM OT CKOPOCTH W3MEHEHHs CHJIbI TOKa B
LEMN.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

UccnenoBanue sSBIEHUS 3IEKTPOMATHUTHON MHAYKIIUH.

OrnpeneneHrne HHIYKIUHA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOUHTYKIUH.

CO6opka Mo/ie M JIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNU.
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Iapmonnueckue konebanus. Kunemarnyeckoe U TMHAMUYECKOE OMHCAaHUE. DHEPreTHUECKOe
omucaHue (3aKOH COXpaHEHHUS MEXaHHUYEeCKOW HSHepruu). BbIBOJ NMHAMHYECKOTO OIHUCAHUS
rapMOHUYECKHUX KOJICOAHUH U3 UX DPHEPTEeTUUECKOTO U KUHEMAaTUUECKOTO OMUCAHMUS.

Amvmutyna u (aza xoneOanuii. CBSI3b aMIUIMTYABI KOJEOAHUH HMCXOIHOM BEIMYUHBI C
aMIUIUTy1aMU Kosie0aHHi €€ CKOPOCTH U YCKOPEHUSI.

ITepron u vacrora xonebanwii. [lepuon ManbIx CBOOOAHBIX KOJIEOAHWNH MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOHBIX KOeOaHUI MPYKUHHOTO MasgTHUKA.

[lonsatne o 3aryxarommx kosneOaHusx. BoiHyxneHHble kojeOanus. Pezonanc. PesoHancHas
KpuBas. BiusiHue 3aTyXaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHUS.

TexHuueckue yCTpONUCTBA U TEXHOJIOTMUECKHE TPOILIECCHl: METPOHOM, 4Yachl, Kadelld,
MY3bIKaJIbHBIE HHCTPYMEHTBI, ceficmorpad.

Jemoncmpayuu.

3anuch K01e0aTeIbHOr0 ABHKEHHUS.

Habmoienne He3aBUCUMOCTH TIEPHOa MAJIbIX KOJIEOaHH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxammux KojJeOaHui U 3aBUCIMOCTH MEepUOJia CBOOOIHBIX KOJIeOaHHH OT
COMPOTUBJICHUSI.

HccnenoBanne konebaHuWii Tpy3a HAa MACCHBHOW TMPYXKUHE C MEIbl0 (HOPMHUPOBAHHS
NpeCTaBIeHN 00 HaeaTbHON MOJIENTU TPYKUHHOTO MasTHUKA.

3aKkOoH COXpaHEHUs SHEPTUU MPHU KOJIEOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

N3mepenue nepuoia cCBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKCHUS TENA B X0JI€ KOJICOaHHIA Ha YIIPYTrOM IOABECE.

N3yuenune NBUKEHUS HUTIHOTO MAsITHUKA.

[IpeoOpazoBanue YHEPTUU B IPY>KUHHOM MAasSITHUKE.

HccnenoBanme yObIBaHUS aMIUTHTY/IBI 3aTyXAONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Tema 2. InekmpomazHumnovie Konedanus.

Konebartenbubiit  koHTyp. CBOOOAHBIE DIEKTPOMArHUTHBIE KONEOAHHS B HUACATHLHOM
konebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUTUTYIBl 3apsAja KOHAEHcCATopa C
aMIUTATY IO CHUITBI TOKA B KOJIEOATETLHOM KOHTYpE.

3aKoH COXpaHEeHHsI SHEPTUHU B UI€ATLHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromuye  SJEeKTPOMAarHUTHbIE — KoJieOaHWsA.  BBIHY>XIEHHBIE  3JIEKTPOMAarHUTHBIC
KosieOaHusl.

[TepemenHbIii TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJTHOE U JICHCTBYIOIIECE 3HAUYCHHUE
CWJIBI TOKA W HATIPSDKCHUS TIPH Pa3IndHOM (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaIbHbI MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KAaTylIKa MHAYKTUBHOCTH B
LIENY CHHYCOMIAJIbHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsyKeHUN.

Wneansubiii Tpancdopmartop. IlpowsBoacTBo, mepeaaya M HOTpeOJIEHHE HIEKTPUUYECKOM
SHEPTUH.

DKOJIOTUUECKHE PHUCKU TMPH TMPOU3BOACTBE AJIEKTposHeprur. KynbTypa HCHOJIIB30BaHUS
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHuyeckue yCcTpoicTBa M TEXHOJIOTHYECKHUE MPOLECCHI: JIEKTPUUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, JIMHUM dJIEKTpoTiepe/iay.

emoncmpayuu.
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CB00OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTD 4aCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHuH.

['eneparop He3aTyXarOMIMX AIEKTPOMATHUTHBIX KOJIOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHEpaTopa.

BriHyKIeHHBIE CHHYCOUIATbHBIE KOJIEOaHMsI.

Pesuctop, karynika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH MIEPEMEHHOIO TOKA.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpA, KaTyLUIKW HHAYKTHUBHOCTH U
KOHJIEHCATopa.

Y CTpOWCTBO M MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Mojienb TUHUY 3JIEKTPOIEepe1adHm.

Yuenuueckuii sxkcnepumenm, nabopamopmnsie pabomol, npaKmuKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue mnepeMEHHOTO TOKa Yepe3 MOCJIEA0BATENIbHO COEAMHEHHBIE KOHAEHCATOp,
KaTyLIKy U PE3UCTOP.

Habmronenue 37eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMACHUMHbBLE 0IHbL.

MexaHnuyeckue BOJIHBI, YCIIOBUSL UX pacnpocTpaHeHus. [lonepeunsle U MpoJOIbHbIE BOJIHBI.
[lepuon, cKOpOCTh pacnpoCTpaHEHHs W JJMHAa BOJIHBL. (CBOHCTBA MEXaHWYECKUX BOJIH:
OTpa)keHue, nperoMieHue, nHTepdepeHus u Tudpaxius.

3Byk. CxopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHNE OKPYIKAIOIIEH CPE/IbI.

DNEeKTPOMAarHUTHbBIE BOJIHBI. YCIIOBUS M3JIy4Y€HHUS DSJIEKTPOMArHUTHBIX BOJH. B3aumHas
OpHUEHTALUSA BEKTOPOB B 2JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  IJIEKTPOMAarHUTHBIX  BOJH:  OTpPak€HUE,  MpPEJOMJIEHUE,  MOJspHU3alus,
uHTEeppepeHrs U AuPaKIus.

[lkana >1eKTpOMarHUTHHIX BOJIH. [IpriMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMTIBI paaKOCBs3U U TeneBUAeHU. Pagronokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHHuecKkue yCTpOICTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTBHI,
pamap, paguMonpuéMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neusb, ynbTpa3ByKOBas
JMArHOCTUKA B TEXHUKE U MEAUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U PaCIPOCTPAHEHHE MOMEPEYHBIX U TIPOJIOJIHBIX BOJIH.

Konebmromnieecs Tei10 kak HCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHH.

Habmonenue otpaskeHus: U MpeaoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u AuPpakiini MEXaHHUECKUX BOJH.

AKyCTHYECKHMI PE30HAHC.

CBoilicTBa ynbpTpa3ByKa U €ro IpUMEHEHUE.

HalGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY/ION M 9aCTOTOM KOJIeOaHUH.

WccnenoBanne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHUE, OJSpU3aLus,
mudpakiysi, THTepdepeHIIns.

O6napyxeHnue nHOPaAKPaCHOTO U yIBTPaA()HUOIECTOBOTO H3ITYyUEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.
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N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs! 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeitHoe pacnpocTpaHeHUWe cBeTa B OoJHOpoaHOW cpene. Jlyd cBera. TodedHsblit
HMCTOYHHK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHne u300pakeHWl B IMJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCONIOTHBIN MOKa3aTellb MPEIOMIICHHS.
OTHOCHUTENBbHBIN MOKa3aTesb npeaomiieHus. [IocTOSHCTBO 4acTOTHI CBETa M COOTHOLIEHUE JITTUH
BOJIH MPHU TMEPEeX0/ie MOHOXPOMATHUYECKOTO CBETa 4Yepe3 TpaHUIly pasjieia JBYX ONTHYECKUX
cpen.

Xon mydeit B mpusme. Jlucnepeus ceeta. CloxHBIN coctaB Oenoro ceera. [[Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpeaenbHbIi yroJ MoJTHOTr0 BHYTPEHHETO OTPaKCHHS.

Cobuparoniyie u pacceuBarolue JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOSHUE U OMTUYECKas
CHJIa TOHKOW JTUH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOW c(hepuueckoi JUH3BI OT €€
F€OMETPUU U OTHOCUTEIBLHOTO MOKa3aTesis MPEIOMIICHHUS.

dopmyJia TOHKOM JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox iyda, MPOIIEAIIET0 JIMH3Y TOJ MPOU3BOJBHBIM YIJIOM K €€ TJIABHOW ONTUYECKOW OCH.
[Toctpoenne n300pakeHU TOYKHA U OTPE3Ka MPSMOI B COOMPAIOIINX M PACCCHBAIOIINX JIMH3AX
U UX CHUCTEMaX.

OnTtuyeckue npudopsl. Pazpemaromias cnocodHoCTh. [71a3 Kak onTuyeckasi cucTema.

[Ipenenbl TpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. MHTepdepennus ceeta. KorepeHTHble UCTOYHHUKHU. Y CIIOBUS HAOTIOACHUS
MakCUMyMOB ¥ MHHHMYMOB B WHTep(EpPEHIIMOHHON KapTHHE OT JABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kiaccuueckux HHTePGEPEHIIMOHHBIX CXEM.

Hudpakmust cBera. J{udpaknuonnas pemérka. Y cioBue HaOIIOACHHS TJIABHBIX MAaKCUMYMOB
MIpU MaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TPOIECCH: OYKH, Jyma, TEePUCKOI,
¢dboToanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OTTHKA, AU(PPAKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiaeHus CBETa.

HaGmronenue nojiHOro BHyTpeHHETO OTpaxkeHus. Mojielib CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX ITyYKOB Yepe3 MNIOCKONAPAILIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6mronenue naTepdepeHnum creTa.

Habumoienue 1IBETOB TOHKUX TJIEHOK.

Habmonenue nudpakuuu cera.

Nzydenne qudpakiinOHHOW PEIIETKH.

Hab6monenue audpakiinoHHOTO CHEKTpa.

Hab6monenue aucnepcun cBeTa.

Hab6mronenue nonspusamnum cBeTa.

[IpuMeHeHre NoNsIPOUIOB I U3YUEHUsI MEXaHUYECKUX HAMPsHKEHUI.
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Yuenuueckuit sxcnepumenm, nadbopamopnvie padomaol, npaKmuKym.

N3mepenue nokasaresns NpeaoMIEHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEHIECTBA (HA NPHUMEPE KUIKHX
JIUH3).

N3mepenue poKyCHOT0 pacCTOSHUS PaCCEUBAIOIINX JIUH3.

[Tonmyuyenne n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tonmyuyenue n3o0paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKONMUECKUX CUCTEM.

Habmonenue nudpakunu, MHTEpHEpeHIUN U MOJISPU3ALUHN CBETA.

N3yuenue nonspuzanuu cBeTa, OTPaXEHHOIO OT MOBEPXHOCTU JUDJIEKTPHKA.

Nzydenne naTephepeHIn Ja3epHOr0 U3TYYCHUS Ha BYX IIEIISX.

Hab6monenue aucnepcun.

Hab6mronenue u uccnenoBanne 1udpakiOHHOTO CIIEKTPA.

W3mepeHue UTMHBI CBETOBOM BOJIHBI.

[TonmyuyeHue criekTpa U3Ty4eHHs CBETOMOAA ITPHU MOMOIIH AU(PAKIIMOHHOHN peIIéTKY.

Pasnea 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIbHOCTH.

I'panunpl NpUMEHUMOCTH KJIacCHYeCKOM MexaHukH. IlocTynarel cnenuanbHOM TeopuH
OTHOCHUTEJIbHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHOM  HMHTEPBAIL. IIpeoOpaszoBanuss  Jlopenna. Ycnosue
OpUYMHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKpalleHue
JUIAHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs3b Macchl € 3HEpruel ¥ UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHsl MTOKOSL.

TexHu4eckue yCTpPOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIyTHUKOBBIE IPUEMHUKH,
YCKOPUTEIHN 3apsSKEHHBIX YACTHIL.

YdeHu4ecKuit SKCIIePUMEHT, J1a00paTOpHbIE PadOThI, MPAKTUKYM.

OmnpeneneHre UMIyJbCa M DHEPTUM PENSTHBUCTCKUX dYacTHIl (M0 (oTorpadusiM TpPEKOB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM I10J1€).

Paznea 7. KBanTtoBas pusuka.

Tema 1. KopnyckynapHno-601n10860ii oyanusm.

PaBHOBeCHOE TeIuI0BOE U3NTyUyeHHE (M3TydeHHnEe aOCOIOTHO YEPHOTO Tema). 3aKOH CMEILEeHHs
Buna. I'unoresa Ilnanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYJILC (POTOHA.

®otordpdext. Onbitel A. I'. CtoneroBa. 3akonsl ¢porodddexra. YpaBHeHne IDHHIITEHHA IS
doroaddexra. «Kpacnas rpanumay poroaddexra.

JlaBnenue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha aOCOJIOTHO IMOTJIOMIAOIIYIO U aOCOTIOTHO
oTpaxkarolyto nosepxHocts). Omneithl I1. H. JIeGenena.

BonHoBble cBoiictBa yactuu. Bomubel ne bpoia. JiinHa BOnHBL e bpoisigs u pasmepsl
obiacTi  JOKaJdM3alMW  JABWXKYyILIedca dvactunbl.  KopmycCKyasipHO-BOJIHOBOM — Jyaliu3M.
Judpaxiyst 31eKTpOHOB HA KpHCTAIIIaXx.

Crnemuduka n3mepenuit B Mukpomupe. CooTHorenus: HeonpeaenéHuocrei I eitzenodepra.

TexHuueckue ycCTpoiiCTBA M TEXHOJIOTMYECKUE TPOLECCHI: CIEKTPOMETP, (OTODIEMEHT,
¢boTonaTUnK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAs 6aTapesi, CBETOIUO/I.

emoncmpayuu.

®dotor(hPeKT Ha YyCTAHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO (poTodPdeKTa.
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HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS MOIYITPOBOAHUKOB OT OCBEIIEHHOCTH.
Ceeroauon.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

Uccnenosanue poropesucropa.

N3mepenue noctosuHoil [Inanka Ha ocHOBe uccnenoBanus potosddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OmnbITHI MO MCCIeI0BaHUIO CTpoeHUs aTtoma. [TnanetapHast mozens atoma Pesepdopaa.

[Tocrynatel bopa. M3nydenue u mornomieHue (OTOHOB MpU IEpPEXOAE aroMa € OIHOIO
YPOBHS SHEPTUU Ha APYTOH.

Bupel ciektpoB. CrieKTp YpOBHEH S3HEPTHHU aTOMa BOJOPO/IA.

CrioHTaHHOE U BBIHYKJIEHHOE M3Iy4yeHue cera. Jlasep.

TexHuueckue yCTpoWCTBA U TEXHOJOTMYECKHE IMPOLECCHI: CHEKTPalbHBIM  aHaIU3
(cTieKTpOoCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopna.

Habutoienue inHeRvaThIX CIEKTPOB.

YCTpoUCTBO U IEHCTBHE CUETYMKA NOHU3UPYIOLIUX YACTHULL.

OrnpeneneHne JUIMHBI BOJIHBI JJA3€PHOTO U3ITy4YEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym.

Habmoienue nuHeRvyaToro cuexkTpa.

HccnenoBanue crekTpa pa3peXE€HHOTO aTOMapHOro BOAOPOJAa U M3MEPEHUE IMOCTOSITHHOU
Punbepra.

Tema 3. Dusuka amomHo20 A0pa u 371EMEeHMAPHHLIX YACHULY,.

Hyxnonnast monens sigpa ['eitsenOepra—lBanenko. 3apsin siapa. MaccoBoe uucio sfpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DJIEKTpOHHBIA W TO3UTPOHHBIA Oera-pacman. ['amma-
M3IIy4YeHHE.

3aKOH paguOaKTUBHOIO pacnaaa. PanunoakTtuBHble uU30TONBI B mpupone. CBolcTBa
WOHU3UPYIOUIETO  U3Ny4deHHs. BiMsHMe paguoakTUBHOCTM HA  JKHUBBIE  OpPraHU3MBI.
EcrectBennslil pon nznyuyenus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peakropsl. [Ipobiemsl ynpaBiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJOTUYECKUE ACTIEKTHI PA3BUTHS SIIEPHON IHEPTETUKH.

Meroasl perucTpauuy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHUL.

@yHIaMEHTANIBHBIE B3aUMOJEUCTBUS. bapmoHbl, Me30HBI M JenToHbl. IIpencraBieHue o
CrannaptHoil Mmogenu. KBapk-ritooHHas MOIE€Nb aJpOHOB.

®uzuka 3a npeaenamu CtanaaptHol Mojaenu. TémHas Matepusi U TEMHasE SHEPTHUS.

EnuncTBO DM3mueckoil KapTHHBI MUPA.

TexHudyeckue ycTpoicTBa M TEXHOJIOIMUECKHE IPOLIECCHI: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBI  pPEaKTop, TEPMOSJAEPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol, npaKmuKym.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM doTorpadusim).

HccnenoBanue paaroakTUBHOTO (OHA C UCTIOIH30BAaHUEM J103UMETPA.
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N3zydenue norioeHus 0eTa-4acTul] aTlOMUHHUEM.

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

Oransl pa3BUTHS acTpoHOMHHM. [IpHKiIagHOE M MHPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMH.
[TpruMeHMMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUYECKHX OOBEKTOB.

Meroasl acTpOHOMHYECKMX HcciieqoBaHMM. (COBpEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
panuoTenecKonsl, BHeaTMOc(hepHas aCTPOHOMHUSI.

Bup 3Bé3aH0ro Heba. Co3Besnus, spKue 3BE3/bl, MJIAHEThI, UX BUAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneunast aktTuBHOCTh. McTounnk sneprun ComnHiua 1 3BE37.

3BE3/1pl, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpamma «CreKTpalibHbIM Ki1acc — CBETUMOCTBY.
3BE3/1bI TNIABHOM MMOCIIE0OBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs 3BE3]] TJIABHOM
IIOCIIEA0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOTOIMU COJTHIIA U 3BE3/T. DTarbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama 'anaktuka. [Tonoxenue n nuxenne Connna B 'anaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3axkon XaO6ma. Pazberanme ramaktuk. Teopus
Bbonpuioro B3peiBa. PennkroBoe usinydeHue.

MacmrabHasi cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenus 3B€3qHOr0 Heba HEBOOPYKEHHBIM TJIa30M C UCIHOJIb30BAaHHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH I OIpeNesIeHUs] TOJI0KEeHUS HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEBEPHOT0 NOMyLIapus U IPKUE 3BE3.IBI.

Habmionenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOIUICHUI.

Du3nYecKUuil NPaKTHKYM.

CriocoOb1 m3MepeHns (PU3MUYECKHX BEJIMYUH C HCIOJIH30BAHMEM aHAJOTOBBIX W IH(PPOBBIX
U3MEPUTENBHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE M
OTHOCUTENIbHBIE  MOTPEIIHOCTH  M3MEpeHuH  Qu3nueckux BeandyuH. OLeHKa TpaHul]
MTOTPEUIHOCTEM.

IIpoBeeHne KOCBEHHBIX M3MEpPEHHH, MCCIIeAOBAaHUM 3aBUCHUMOCTEH (M3NYECKUX BEJINYMH,
IIPOBEpPKa IMpPEJUIOKEHHBIX TUoTe3 (BbIOOp M3 paldoT, ONMUCAHHBIX B TEMAaTHMYECKHX pa3/ienax
«YYEeHNYeCKUN IKCTIEPUMEHT, 1TaO0paTOpHbBIE pabOThI, TPAKTUKYM).

O0o0maroniee noBTOpeHue.

O060011eHre U crucTeMaTu3alus CoJAepKaHus pa3esioB Kypca «MexaHukay, «MonekyispHas
¢u3uka W TEpMOIMHAMHKA», «INEeKTpoauHaMuka», «KoneGanust u BOIMHBD), «OCHOBBHI
CNELMAIIBHOW TEOpUU OTHOCHUTENBHOCTWY, «KBaHTOBas (u3nka», «IEeMEHTbl aCTPOHOMHMH U
acTpou3uKm».

Ponb ¢u3uky 1 acTpOHOMHUU B 9KOHOMHYECKOH, TEXHOJIOTUYECKOM, COIUAIBHOMN U 3TUYECKOM
cdepax OesATeIbHOCTH YelloBeKa, pojib U MECTO (PM3MKU U aCTPOHOMMHU B COBPEMEHHOM HayuyHOU
KapTWHE MHpa, 3HAYCHHWE ONHCATEIbHOM, CHUCTEeMaTU3UPYIOIIeH, OOBSCHUTENbHON U
MIPOTHOCTUYECKON (yHKUMI (PU3NUECKO TeopuH, poib PU3MUECKOW TEOpHH B (OPMUPOBAHUU
npeCcTaBIeHu 0 (PU3NIECKON KapTHHE MHUPA, MECTO (PU3NUECKON KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUMN O IPUPOJIE.

MesknpeameTHbie CBSI3H.
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Wzyuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 Kiacce ocymiecTBisieTcss ¢ Y4ETOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTHUKH, OWOJOTHH, XHMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, CE6A3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAYYHBIH (aKT, THIoTe3a, (u3WdecKkas BEIUYMHA, 3aKOH, TeOopws, HaOIro/IeHHeE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICITh, U3MEPEHHUE, MMOTPEITHOCTH H3MEPEHUN, H3MEPUTEIbHBIE
puoOOpsI, UppoBas 1adopaTopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHUH. TpuroHomerpuueckue (QyHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BeKTOpsl M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpOM3BOIHBIE >JIEMEHTApHBIX (YHKIHH.
[Tpu3Haku o000 TPEYTOILHUKOB, OTpeIeTICHNE TUIOMIAIN TUIOCKUX (GUTyp U 00bEMa Tell.

Buonozun: >nekTpudecKue SBICHHUS B )KMBOH MPHUPOJIE, KOeOaTenbHbIC TBIKCHUS B KUBOU
NPUPOZIC, HSKOJIOTUYECKAE PHCKH TPH TPOM3BOJCTBE OSJICKTPOIHEPTHH, AIEKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOIIEH Cpeibl, YJIbTPa3BYKOBash IMArHOCTHKA B MEIUIIMHE, ONTHUYECKHUE
SIBJICHHS B KHBOU TPUPOJIC.

Xumun: CTpOEHHE aTOMOB M MOJEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaIH3.

T'eozpaghua: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PyJ, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: NPUMEHEHUE TIOCTOSHHBIX MAarHHTOB, JJIEKTPOMAarHUTOB, JJIEKTPOIBUTATEIh
SIkoOm, TeHepaTop TEPEeMEHHOTO TOKa, WHIYKIMOHHAS I1e4b, JIMHUU DJIEKTporepenad,
AJIEKTPOJBHUTATEb, paluap, PaAUONPUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
VIIBTPa3ByKOBasi JIMAaTHOCTUKA B TEXHHKE, IMPOCKIMOHHBIA armapar, BOJOKOHHAs OITHKA,
COJIHEeYHas OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, siZIepHasi JHEPTeTHKA U YKOJIOTHYECKUE acTIeKThI
€€ pa3sBUTHA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosan4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTHuecku
n/n NPOrpamMMmsl Bcero o0pa3oBaTebHbIE
padoThI e padoThl
pecypcsl

Pasnea 1. HAYUHBIA METO/I IO3HAHUSA ITPUPOIBI

1.1 Hay4nslii MeTOZ O3HAHUSA TPUPOLBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 CraTtuka TBEpIOro TENa 5 1
24 3aKOHBI COXPaHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBble MalIuHBI 20 1
13 ArperaTHble COCTOsIHUA BenlecTBa. Da3oBbie 14 |
' HepPEXOIbI
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYEeCcKoe 1oJie 24 1

33




4.2 [TocTOAHHBIN JIEKTPUIECKHUI TOK 24
4.3 Toxu B pa3nmu4HbIX cpenax 6
Hroro no pazneny 54
Pasnen 5. DUSHUECKHM TPAKTUKYM
5.1 OU3NYECKUIN TPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16
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11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
1.1 MarunuTHoe nosue 14
1.2 DJIEKTpOMarHuTHAasI MHIYKIIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoyieOaHusl 10
2.2 DeKTpOMarHuTHbIE KOJIeOaHuUs 15
)3 MexaHNuecKue U JIEeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

3.1 OcHosbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOITHOBOM yalln3m 15

4.2 ®dusuka atoma 5

4.3 ®u3nKa aTOMHOTO SI/Ipa U JIEMEHTAPHBIX 5
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qaCTun

Hroro no pazgeny

25

Pa3nea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPO®PU3NKHU

5.1 DeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no pazgeny 12
Pazzea 6. PUSHUYECKUU IPAKTUKYM
6.1 DU3NYECKUHN TPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0o01IeHre
71 IPEIMETHOIO COJIEP>KAaHUS U OTIbITa 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

KoanuecTBO 4acoB

DJIeKTpOHHbIe Hu(ppoBbIE

Ne T Kontpoan | JlaGoparop | Hara
eMa ypoka o0pa3oBaTe/IbHbIE
n/n Bcero Hble Hble H3ydeHust
pecypcsl
padoThbI padoThI

1 BBoanslii nHCTpYKTaX 1o Th. ®usuka — | 0 0 01.09.2023 bubsmoteka LIOK
(byHIaMeHTATbHAS HAyKa O IPHPOJIE U https://m.edsoo.ru/ff0c32e2
IlepBuunbiil vHCTpYKTaX 110 Th. Hayunslii MmeTox BubanoTeka LLOK

2 MO3HAHUS W METOIbI HCCIIEOBAHUS (DU3UICCKUX 1 04.09.2023 | https://m.edsoo.ru/ff0c33eb
SBJIICHUN

3 DKCIEpUMEHT U TEOpHs B POLECCe MO3HAHUS | 05.09.2023 bubamoteka LIOK
npupoisl. Habmronenue u SKkcrepuMeHT B PU3uKe o https://m.edsoo.ru/ff0c33e6

4 Crnioco0b! n3mMepeHust GU3NIECKUX BEIIMYUH 1 06.09.2023
AOGCOTIOTHAS 1 OTHOCUTENbHAS MTOTPEIIHOCTH . ;

5 ! p 1 07.09.2023 https://studfile.net/
U3MEepeHU PU3NUECKUX BETUUHH
MopenupoBanue B pusuke. Poib u MmecTo pu3nku B https://ppt-online.org/

?
6 (hOpMHUPOBAHUN COBPEMEHHOW HAYYHOI KapTHHBI 1 08.09.2023 | 1239231
. . ysclid=Imrqoa6nm504455879

MUpA, B IPAKTHUECKOHN JEATEeIHbHOCTH JIIOIeH

7 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBIKeHuA. [Ipsmast 1 11.09.2023 | https://m.edsoo.ru/ffOc3508
1 oOpaTHas 3a1a4d MEXaHUKH

8 Panuyc-BekTOp MarepuanbHOM TOUKH, €0 IPOEKLIUU 1 12.09.2023

Ha ocu KoopauHart. Tpaekropus. Ilepemenienue.
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Cxopoctb. X mpoekimu Ha 0cu KOOpJHUHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

Bbubnmnoteka LLIOK

u yacrora. L[eHTpocTpeMuTeIbHOE U MOTHOE
yCKOpeHHe

9 I'padmyeckoe onrcanne paBHOMEPHOTO 13.09.2023 | https://m.edsoo.ru/ff0c3620
MPAMOJIMHEHHOTO JIBUKEHUS
10 Crnosxenue nepemelieHuil u ckopocreil. Pernienue 14.09.2023
3aj71a4
http://school-
collection.edu.ru/catalog/res/
HepaBHOMepHOG JIBUKeHue. MrHoBeHHas CKOpPOCTD. 15553225-9832-83bf-52b0-
11 VYckopenue. [IpsmonnHeitHoe TBUKEHUE € 15.09.2023 | 87191495131f/?
IIOCTOSIHHBIM YCKOPEHUEM fullView=1&ysclid=Imrrh5gafk8
51892782
12 I'paduaeckoe onrcanne MPSIMOITUHEHHOTO ABUKCHUS 18.09.2023
C ITIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoOe majienre. Y CKOpeHHe CBOOOTHOTO BubanoTeka LLOK
13 najieHusi. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, 19.09.2023 https://m.edsoo.ru/ff0c39cc
YCKOpPEHUS OT BPEMEHH U UX rpauku
http://school-
collection.edu.ru/catalog/res/
15553225-9832-83bf-52b0-
14 JIBmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 20.09.2023 87191495131f/?
fullView=1&ysclid=Imrrh5gafk8
51892782
KpuBonmnuelinoe aBuxenue. J[BHKeHUE MO
15 OKPY’KHOCTH. YTIIOBas U JIMHEHas cKopocTs. [lepuon 21.09.2023 E:tijs];c/):ne.};?ji?jru/ﬁ0c39cc
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16

Kontponbnas padota no teme "Kunemaruka"

22.09.2023

17

®uznueckuil npaktukyM 1o teme "M3mepenue
YCKOPEHHUS IPU NPSMOJIUHEHHOM PaBHOYCKOPEHHOM
IBIKEHUH 110 HAKJIOHHOM IUIOCKOCTH" MIIH
"HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBH>KEHUH"

25.09.2023

18

®uznueckuil NpakTUKyM 1o teme "M3yueHue
HEPABHOMEPHOI'O JBMKEHMS C LIEJIbIO ONPEAETICHUS
MIHOBEHHOMH ckopocth"

26.09.2023

19

®uznueckuil npakTukyM 1o reme "M3mepenue
yckopeHusi cBoboaHoro nagenus” win "U3yyeHne
JIBYDKEHUS Tea, OpOLIEHHOTO0 FOPU30HTAIBHO"

27.09.2023

20

®u3nYecKuil mpakTUKyM 1o teme "M3ydenue
JBUKEHUS TeJa 10 OKPY>KHOCTHU € TOCTOSIHHOM T10
MOyJt0 cKopocThio" win "MccnenoBanue
3aBHCHMOCTH TepHoJia 00paIieHus] KOHHYECKOTO
MasiTHHUKA OT €ro napameTpon"

28.09.2023

21

Kontposnbnast paboTa Mo uToram moBTOPEHUS

29.09.2023

22

[TepBoiii 3akoH HetoToHa. MHEpLMaibHbIE CUCTEMBI
orcué€ra. [Ipunuun otHocutenbHOCTH [ anmiies.
HennepunanpHbie CUCTEMBI OTCYETA

02.10.2023

http://school-
collection.edu.ru/catalog/res/
15553225-9832-83bf-52b0-
87191495131f/?
fullView=1&ysclid=Imrrh5gafk8
51892782

23

Cuna. PaBHOgelicTByIOIIasA cuiia. Bropoii 3akoH
Hrrorona. Macca

03.10.2023

Bnbnmnoteka LLOK
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https://m.edsoo.ru/ffOc3be8

Bnbanoteka LLOK

24 Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa 04.10.2023 https://m.edsoo.ru/ffOc3be8
25 [Ipunuun cynepno3unuu cui. Pemenue 3anay Ha 05.10.2023
IIpUMEHeHne 3aK0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTD BEnbnnoteka LIOK
26 rPABUTALIMOHHOW U UHEPTHOU Macchl. CUila TSKECTU U 06.10.2023 https://m.edsoo.ru/ff0c3d00
yCKOpeHue cBOOOJIHOTO MaIeHus
http://school-
collection.edu.ru/catalog/res/
JIBmKkeHre HeOECHBIX Te M UX UCKYCCTBEHHBIX 15553225-9832-83bf-52b0-
27 cyTHUKOB. [lepBas kocMHuYeCcKast CKOPOCTh. 3aKOHBI 09.10.2023 87191495131f/?
Kennepa fullView=1&ysclid=Imrrh5gafk8
51892782
Bnbanoteka LLOK
28 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 10.10.2023 https://m.edsoo.ru/ffOc3e18
Cuna tpenus. [Ipupoaa v BUAbI CUI TPEHUS. Bubanoteka LIOK
29 JIBY>KEHUE B )KUJIKOCTHU U Ta3e C YYETOM CHJIbI https://m.edsoo.ru/ffOc3f76
COINIPOTHUBIIEHUS CPEJBI 12.10.2023
30 Hasnenue. ['mapocraruueckoe napienue. Cuia
Apxumena
31 AOcomoTHO TBepoe Teino. [loctynaTensHoe 13.10.2023 ﬁ;i’;"’;‘;:‘:li?(ru/mcdrlaé
BpalaTeIbHOE JBUKEHHUE TBEPJIOTO TEIA B -
1 MOMEHT CuJIbl OTHOCUTENIBHO OcH BpatieHus. [lneuo 16.10.2023

CHIJIBI
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33

CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY TETy.
LlenTp TsKecTH Tena. Y caoBUsI paBHOBECHS TBEPIOTO
Tena. Buael paBHOBecHs

17.10.2023

34

Pemenue 3agau

18.10.2023

35

Konrtponsnas padora no teme "/lunamuka. Cratuka
TBEpJO0ro Tena"

19.10.2023

36

du3nYecKuil MpakTUKyM 1o teme "M3mepenue
PaBHOJICHCTBYIOIIEH CUIIBI TIPU ABMKEHUU OpyCKa MO
HakJIOHHOM muiockocTu" win "IIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHHUS OpyCcKa To
HAKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT
ero mMaccol"

20.10.2023

37

®dusuyeckuil mpakTukyM no teme "MccnenoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B
NpyKUHE U PE3MHOBOM o0pasile, oT ux aedopmarmu”
win "M3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOM uepe3 NErkuil 61ok"

23.10.2023

38

duznYecKuil mpakTukyM 1o teme "M3mepenue
kod(pdurmenTa TpeHMs 1O BEIMYHUHE YTIIOBOTO
koa(durmenta 3apucumoctu Frp(N)" mn
"UccnenoBanue ABMKEHHUS OpyCKa 10 HAKJIOHHOM
TUIOCKOCTH € TIEPEMEHHBIM K03 PHUIIEeHTOM TpeHUs"
i "M3yueHne NBMKEHUS Tpy3a Ha Bally C TpeHUuEM"

24.10.2023

39

NMnynec MaTepuaibHONW TOYKH, CUCTEMBI
MaTepUabHbIX TO4eK. [leHTp Macc cuctemsl
MaTepualbHbIX TOUeK. Teopema o IBUKEHNH LIEHTpa
Mmacc

25.10.2023

Bnbnmnoteka LIOK
https://m.edsoo.ru/ff0c43dé
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Bnbanoteka LLOK

WMrtysibe cuiibl M UI3MEHEHHE UMITYJIbCA TeJla. 3aKOH 26.10.2023
40 U .
COXpaHEHUs1 UMITyJIbca. PeakTUBHOE IBI)KEHHE https://m.edsoo.ru/ff0c43d6
MoOMEHT uMITyJIbCa MAaTEPUAIBLHON TOYKH. BubanoTeka LLOK
41 [IpencraBnenue o COXpaHEHUM MOMEHTA UMITYJIbCa B 27.10.2023 https://m.edsoo.ru/ff0c43d6é
LEHTPAJIbHBIX MOJAX
42 Pemrenue 3agau 07.11.2023
43 I'padmyeckoe npencraBiaeHne pabOThI CHITHL. 08.11.2023 https://m.edsoo.ru/ff0c4502
MOIIHOCTH CHJIBI
44 Kunerndeckas sneprusi. Teopema 00 H3MEHEHUN 09.11.2023 bubamoreka LIOK
KMHETUYECKOM SHEPIUU MAaTEPUAIBHOM TOUYKHU hitps://m.eds00.ru/ff0c4502
[ToTeHunanbHbIe U HEMOTEHIMATBHBIE CUJIBL. Bu6amoTeka LIOK
45 [TorenumansHas sHeprus. Bropas kocMuueckas 10.11.2023 https://m.edsoo.ru/ffO0c4é1a
CKOPOCTH
http://school-
Tpetbst KocMuueckasi ckopocTb. CBsi3b pabOTHI collection.edu.ru/catalog/res/
HEMOTEHIMAIbHBIX CUJI C U3BMEHEHUEM MEXaHHYECKON 13.11.2023 15553225-9832-83bf-52b0-
46 87191495131f/?
SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUS
. fullView=1&ysclid=Imrrh5gafk8
MEXaHUYECKOM 3Heprun
51892782
47 VYupyrue v Heynpyrue CTOIKHOBEHMS. Y paBHEHHE 14.11.2023
beprynu u1st naeanbHON )KUIKOCTH
43 KontponbHas padora o Teme "3aKkoHbl COXpaHEHHs B 15.11.2023
MexaHuke"
49 duzndeckuil mpakTukyM 1o teme "M3mepenue 16.11.2023
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UMITyJIbCa TeJla IO TOPMO3HOMY MyTH" MU
"M3MepeHue CUibl TSITH, CKOPOCTH MOAEITH
AIEKTPOMOOWIISI U MOIIHOCTH CHJIBI TSTU'" WITN
"CpaBHeHHE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBECOM
cuwibl" nnu "HMcciienoBanue coxpaHeHUsI UMITYJIbCa
Mpu ynpyrom B3aumoierictsun" unu "M3mepenue
KMHETUYECKOW SHEPTUU TeJla II0 TOPMO3HOMY ITyTH"

®dusuyeckuil mpakTukyM no teme "MccnenoBanue
YCJIOBHMI paBHOBECHSI TBEPIOIO TeIa, UMEIOLIETO OCh

50 BpanieHus" win "KoHCTpyrnpoBaHuE KPOHIITEUHOB U 17.11.2023
pacuér cui ynpyroctu" unu "M3ydenne yCTOMunBOCTH
TBEPOTO TeJa, UMEIOILEro IIouaab onops"
PazButue npeacraBieHuil 0 Ipupoae TEIUIOTHI. 50.11.2023 BubanoTexa LIOK
51 Ocnosnble nonoxenuss MKT. Tuddysus. T https://m.edsoo.ru/ffoc4dc?
BbpoyHoBckoe aBuxkEeHNE
CtpoeHnue ra3000pa3HbIX, KUJIKUX U TBEPbIX TEIl.
52 Xapaxkrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHIL 21.11.2023
BEILECTBA
http://school-
collection.edu.ru/catalog/res/
53 Macca u pazmepsl MoJieky (atomoB). KonndectBo 22.11.2023 ;i ig iii;;ﬁ;ggbﬁ 250-
BemectBa. [locTtostHHas ABoraapo ’
fullView=1&ysclid=Imrrh5gafk8
51892782
54 Temmneparypa. Tennosoe pasHoBecue. [lIkana 23.11.2023
Llenbcus
55 Pemenue 3azay 24.11.2023 | www.litres.ru
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27.11.2023

56 HNneansHelii raz. 'a30BbIe 3aKOHBI
57 VYpasuenue Menzeneesa-Knaneiipona. Pemenue 28.11.2023
3a1a4
29.11.2023 Bubanoteka LLOK
58 AOcoumoTHas TemriepaTtypa. 3akoH JlanpToHa e https://m.edsoo.ru/f0c511e
5 U301ponecchl B UIEATBHOM ra3e ¢ OCTOSHHBIM 30.11.2003 | Buo/moreka LIOK
KOJIMYECTBOM BELECTBa https://m.edsoo.ru/ff0c570e
60 I'paduaeckoe nmpeacraBaeHnEe U30MPOIIECCOB: 01.12.2023
U30TEpMa, U30Xopa, n3obdapa
bubnmnoteka LLJOK
6l Ocuosroe ypasuenne MKT 04.12.2023 https://m.edsoo.ru/ffOc4fde
62 Pemenue 3anau 05.12.2023 | www.litres.ru
CBs13b a0COIOTHOM TeMIepaTypbl
63 TEPMOJIUHAMHYECKON CUCTEMBI CO CpeIHEN 06.12.2023
KMHETUYECKOUN Y3HEPTHEN NOCTYNATENBHOTO TEMIOBOTO
IBIDKEHHUS €€ J4acTHIl
64 O06o0mIeHre 1 cucTeMaTH3aIus 3HaHUK 110 TeEMe 07.12.2023
"OcHoBbl MKT"
65 KontposnbHas padora o teme "OcHoBel MKT" 08.12.2023
66 ®duznueckuil mpakTukyM 1o teme "N3yuenue 11.12.2023

U30TEPMUYECKOT0 Tpoliecca (PeKOMEHI0BaHO
UCTIOJB30BaHUE IIUPPOBOH Taboparopun)" HiIu
"N3y4yeHue n3oxopHoro mnpouecca" mwiu "HM3ydenne
u3o06apHoro npouecca” uian "[IpoBepka ypaBHEeHUs
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coctosgHus"

67

®uznueckuil NpakTUKyM 1o teme "M3mepenue
yaenbHoU TernoémikocT" unu "VccnenoBanue
npouecca octhiBaHus BeniecTsa" nnum "McecnenoBanue
aauabaTtHoro npouecca” uinn "M3ydeHue B3auMOCBS3H
SHEPIUU MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS U
TEMIIepaTypbl KUIIEHHSI )KHJIKOCTEH"

12.12.2023

68

TepmoauHaMuueckasi CUCTeMa. 3a/laHie BHEIIIHUX
ycnosuit 1 T/1 cucremsl. BHeniHre n BHyTpeHHUE
napameTpsl. [Tapametpst T/ cuctemsl kak cpeaHue
3HAYEHMsI BEJIMYHH, ONUCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

13.12.2023

69

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBomapHas penakcanus T[] cuctemsr k
TEIIJIOBOMY PaBHOBECHIO

14.12.2023

Bnbnmnoteka LLIOK
https://m.edsoo.ru/ff0c5952

70

Monenp ueanbHOro ra3a B TEpMOJANHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TON MOJEIN

15.12.2023

71

YpaBHenne MenzeneeBa-KnaneiipoHa U BeIpaXXxeHHUe
JUIsl BHYTPEHHEN DHEPIUU

18.12.2023

72

Bripakenue 1151 BHyTpEHHEW SHEPTUM OJTHOATOMHOIO
uaeanpHoro rasza. Kpasucrarnueckue u HeCTaTHUECKHE
MPOLIECCHI

19.12.2023

73

DneMeHTapHasi paboTa B TEpPMOIMHAMHUKE.
Berauciienue pabothl 1o rpaduky mporiecca Ha pV-
TUarpamMme

20.12.2023

74

Tennonepenaua kak cnoco0 N3MEHEHUS] BHYTPEHHEH
sHeprun T/] cucremsl 6e3 coBepieHus: paboThl

21.12.2023

Bbubnmnoteka LLIOK
https://m.edsoo.ru/ff0c5c36
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Bnbanoteka LLOK

75 KonBekuus, TenaonpoBOAHOCTb, U3ITYyYEHUE 22.12.2023 https://m.edsoo.ru/foc5c36
KonuuectBo Temnotel. TemmoéMKOCTh Tena. Y aeabHast BubanoTexa LIOK

76 U MOJISIpHAs TEIUIOEMKOCTH BEILLECTBA. Y JeJIbHAs 25.12.2023 https://m.edsoo.ru/ff0c5c36
TEIJIOTa CTOPAHUSI TOTLJIMBA

77 Pacu€r xonmyecTBa TEIUIOTHI TP TEILIONEpeaadye 26.12.2023 | www.litres.ru

79 [onstue 06 anuadaTHoM npouecce. [1epBbiil 3aK0H 27120003 | BvEmoTeka LIOK
TePMOIHHAMHKH https://m.edsoo.ru/ffOc5efc

79 KomnnuecTBo TermioTel u paboTa Kak Mepbl H3MEHEHUS 28.12.2023
BHyTpeHHe! sHeprun T/l cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY ISl PABHOBECHBIX U Bu6nmoteka LIOK

80 HEpaBHOBECHBIX MpoleccoB. HeobpatumocTs 09.01.2024 https://m.edsoo.ru/ff0c6230
MIPUPOTHBIX MTPOIIECCOB

10.01.2004 Bnbnmnoteka LIOK

81 [Tpunumne! nerictus TeroBblx MamuH. KIT/] e https://m.edsoo.ru/ff0c600a

82 MaxkcumansHoe 3Hauenune KII. [ukin Kapnro 11.01.2024

33 Peluenne 3axay 12.01.2024 | www.litres.ru
DKOJIOTHUECKHUE aCIEKThI UCIIOJIb30BaHUS TEIIOBBIX

84 neurareneil. TernoBoe 3arpsi3HEHNUE OKPYKaroIIen 15.01.2024
cpenbl

85 Permene 3axau 16.01.2024 | www.litres.ru

86 O0600611IeHIE U CUCTEMATH3ALIM 3HAHUH 110 TEME 17.01.2024 | bubanoteka LIOK

"Tepmoaunamuka. TernoBsie MaluHbI"
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https://m.edsoo.ru/ff0c6938

Bnbanoteka LLOK

Kontponbnast padota nmo teme "TepMoauHamMuka. 18.01.2024
87 .01. '
TenmoBsie MAIMHLL" https://m.edsoo.ru/ff0c6a50
28 [TapooGpazoBanue u koHaeHcanus. Vicnapenue u 19.01.2024 bubmoreka LIOK
KUTICHHE. Y JIeNbHAs TEeIUIOTa MapooOpa3oBaHMs https://m.edsoo.ru/ff0c63b6
Haceimiennsie n HeHachIIeHHbIE NTapbl. KauecTBeHHas
3aBUCHUMOCTH TUIOTHOCTH U JJaBJICHUS HACHIILIEHHOTO Bu6nmoTeka LIOK
&9 napa oT TeMIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMaA 22.01.2024 https://m.edsoo.ru/ff0c64d8
HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphl
KHUIIEHUS OT JaBJICHUS B )KUAKOCTU
90 Brnaxxnocts Bo3yxa. AGCONIOTHAS M OTHOCHTEbHAS 23.01.2024
BJIQXKHOCTb
91 Peluenue 3axay 24.01.2024 | www.litres.ru
9 Teépnoe teno. Kpucraminueckue u amopdHsie Tena. 25.01.2024 bubanoreka LIOK
AHM30TPOIHS CBOHCTB KPHCTAIITOB https://m.edsoo.ru/ff0c65f0
93 [InaBnenue u KpuctauM3anys. Y JesbHas TEIUIOTa 26.01.2024 bubsmoreka LIOK
nnasnenns. Cy6auMas https://m.edsoo.ru/ff0c6708
94 Hedopmanuu TBEpAOrO Tena. PacTskenue u cxarue. 29.01.2024
Casur. Moaynb FOnra. Ipeaen ynpyrux negopmanuit
TemnoBoe paciInpeHne KUAKOCTEN U TBEPIBIX TEIl.
95 AHTrapMOHHM3M TEIUIOBBIX KOJIeOaHUI yacTuIy 30.01.2024
BELIECTBA
96 [IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEX0aax 31.01.2024
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97

YPaBHCHI/Ie TEIUIOBOIO OanaHca

01.02.2024

Bnbanoteka LLOK
https://m.edsoo.ru/ff0c6820

98

Pemenue 3amau

02.02.2024

www.litres.ru

99

[ToBepxHOcTHOE HaTsKEeHUE. KanmuiisipHbIe SIBICHUS.
JlaBiieHre oA UCKPUBIIEHHON MTOBEPXHOCTHIO
)kunkoctu. @opmyia Jlammaca

05.02.2024

100

O0600611eHne u cucTeMaTu3alus 3HaHU| 10 TeMe
"ArperatHble cocTosiHUA BellecTBa. da3oBbie
rnepexopr"

06.02.2024

101

KonTponbaas pabota o Teme "ArperarHeie
coctosiHus BenlecTBa. Ma3oBblie nepexoabl”

07.02.2024

102

du3nYeCcKuil mpakTUKyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCIIAapEeHUsl JKUAKOCTEN" WIn
"N3mepeHue yaeabHOM TEeIIOThI IJIaBACHUS JIbAa" WIN
"H3y4yeHne CBOMCTB HACBIIIEHHBIX AapoB" WU
"N3mepenune abCOMIOTHOM BIaXKHOCTH BO3/lyXa U
OLIEHKa Macchl apoB B nomenieHun". Msmepenue

KO3 pHIIMEHTA TOBEPXHOCTHOTO HATSKEHUS

08.02.2024

103

DneKTpu3aIys Te U €€ MPOSIBICHUS. JJICKTPUICCKUN
3apsan. JlBa BUJa JIEKTPUUECKUX 3apsI0B.
[IpoBOAHMKH, AUDIIEKTPUKHN U TOTYTIPOBOJHUKH

09.02.2024

Bnbanoteka LLOK
https://m.edsoo.ru/ff0cébcc

Bbnbnnoteka LIOK
https://m.edsoo.ru/ffOcébcc

104

DIIEMEHTapHBIN JIEKTPUYECKHUN 3apsia. 3aKOH
COXPAHEHUS IEKTPUYECKOTO 3apsaa

12.02.2024

105

B3anmopeiicTBre 3apsioB. Toueunsle 3apsabl. 3aKOH

13.02.2024

Bnbanoteka LLOK
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https://m.edsoo.ru/ffOc6ced

Kynona
106 Permenue 3axaq 14.02.2024 | www.litres.ru
107 Onekrpuyeckoe none. Ero neiicteue na 15.02.2024
JJIEKTPUYECKUE 3PS b
Hanpsixénnocts anekrpudeckoro mnoist. IIpoGHsbit BubanoTeka LLOK
108 3apsf. JIuHMKM HaNpsHKEHHOCTH 2JIEKTPUUYECKOTO TIOJIS. 16.02.2024 https://m.edsoo.ru/focédf2
OnHOpPOIHOE AIIEKTPUYECKOE TI0JIE
109 [loTeHManbHOCTD IEKTPOCTATUYECKOTO MOJISL. 19.02.2024 E:t:;j:ne:;i?.(ru/ﬁowfoo
Pa3HOCTh OTEHIIMAJIOB U HANIPSKEHHE
[loTenunanbHas 3Heprus 3apsia B Bu6amoTeka LIOK
110 3JIEKTPOCTaTHYECKOM MoJe. [loTennman 20.02.2024 https://m.edsoo.ru/ff0c7018
JIEKTPOCTATUYECKOTO IO
11 CBs13p HaNPSYKEHHOCTH 1OJIS U PA3HOCTH ITOTEHIIMAJIOB 21.02.2024
JUISL DIIEKTPOCTATUYECKOTO MO
112 [IpuHOHMI cynepno3uuu JEKTPUIECKUX MOIe 9.02.2004
113 Pemrenue 3agau www.litres.ru
114 ITone Toueunoro 3apsaa. I[lone paBHOMEPHO 26.02.2024
3apsHKEHHOMN cdepsl
[Tosie paBHOMEPHO 3apsKEHHOTO 10 00BEMY Iapa.
115 [Tone paBHOMEpHO 3apsiKEHHOM OECKOHEUHOM 27.02.2024
IJIOCKOCTH
116 IIpOBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHUE 28.02.2024
paBHOBECHS 3aps10B
117 JIMDIEKTPUKYU U NIOJIyIIPOBOJHUKH B 29.02.2024 | bubanoreka LLOK
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QJICKTPOCTATHYCCKOM I10JIC

https://m.edsoo.ru/ff0c7018

Bnbanoteka LLOK
https://m.edsoo.ru/ff0c7126

118 Konnencarop. DneKTpoéMKOCTb KOHIEHCATOPA. 01.03.2024
ONEeKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa Bubnunoteka LLOK
https://m.edsoo.ru/ff0c72c0
119 [TapannensHOE COEIMHEHNE KOHIEHCATOPOB 04.03.2024
120 [TocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB 05.03.2024
121 OHeprus 3apsHKEHHOT0 KOHIEHCaTopa 06.04.2024
122 Peenne 3axaq 07.03.2024 | www.litres.ru
123 JIBr>keHME 3apsKEHHON 4acTULBI B OJHOPOJHOM
3JIEKTPUYECKOM I10JIE 11.03.2024
124 Pemienue 3agau www.litres.ru
125 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 110 TeMe 12.03.2024
"Onexrpuueckoe noiue"
126 KonTtponbHas padota 1o teme "DiekTpudeckoe moje" 13.03.2024
127 Cuuia toka. IlocTossHHBIN TOK. Y ClI0BHSA 14.03.2024
CYLLIECTBOBAHMSI IOCTOSIHHOT'O 3JIEKTPUUECKOT0 TOKA
128 Ncrounnkm Toka. Hanpsokenne n 3/1C 15.03.2024
129 3akoH OMa 1y1s ydacTKa Lenu. DIeKTPHYECKOe 18.03.2024

COTNPOTHBIICHUE
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3aBHCHUMOCTD COIIPOTUBJICHHUA OJHOPOIHOTO

130 | nPOBOAHMKA OT €ro JUIMHBI U IUIOIIA/IH IOTIEPEYHOTO 19.03.2024
ceueHus
131 ViensHOE CONpOTUBIEHUE BEllecTBa. Pemenue 3anay 20.03.2024
132 [MocnenoBaresnbpHOE, MApalICIbHOE, CMEIIAHHOES 21.03.2024 Bubanoteka LIOK
COEIMHEHHNE MTPOBOIHUKOB https://m.edsoo.ru/ff0c74f0
133 Pacy€r pa3BeTBIEHHBIX DJIEKTPUUECKHUX LCTICH. 22.03.2024
[IpaBuna Kupxroga
134 Pemenue 3agau 01.04.2024 | www.litres.ru
Pabota anekTpuueckoro Toka. 3akoH oyt — 02.04.2024 Bubanoteka LIOK
135 b https://m.edsoo.ru/ff0c7838
eHIa
136 Pemienue 3amau 03.04.2024
137 MOIIHOCTD MEKTPUIECKOT0 ToKa. TerioBast 04.04.2024 Bubnnoteka LIOK
MOIIHOCTb, BhIAEISEMAas Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
138 Pemenue 3agau 05.04.2024 | www.litres.ru
139 OJIC u BHyTpeHHEE CONPOTUBJICHUE UCTOYHUKA TOKA 08.04.2024
3akon Oma 115 OJTHOM (3aMKHYTOM) SJIEKTPUIECKOM 09.04.2024 Bubanoteka LIOK
140 https://m.edsoo.ru/ff0c7ae0
LETH
141 Pemienue 3anau 11.04. 2024 | www.litres.ru
142 MOIIHOCTh HCTOYHUKA TOKA 12.04.2024
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143

Kopotkoe 3ambikaHue

15.04.2024

144

KOHJIGHC&TOp B IICTIM ITIOCTOSAHHOI'O TOKa

16.04.2024

145

Pemenue 3agau

17.04.2024

www.litres.ru

146

Pemenue 3amau o teme "I1ocTOSTHHBIHM
3JIEKTPUYECKUN TOK"

18.04.2024

https://interneturok.ru/

147

Pemenne 3agay mo teMme "IlocToOSHHBIH
3JIEKTPUYECKUN TOK"

19.04.2024

https://interneturok.ru/

148

Pemenne 3agad mo teMme "IlocTOSHHBIH
AJIEKTPUIECKUN TOK"

22.04.2024

https://interneturok.ru/

149

O0o001IeHNEe U CHCTEMATHU3alUsl 3HAHH 110 TEME
"IIoCTOSIHHBIN 2JIEKTPUYECKUNA TOK"

23.04.2024

https://interneturok.ru/

150

KonTponbras padbota mo teme "TlocTossHHBIH
3JEKTPUYECKUN TOK"

24.04.2024

151

dusnueckuii mpakTUKyM 1o Teme "Habmronenue
MIPEBPALLEHHS SHEPTUHN 3apSKEHHOIO KOHAEHCATOpa B
SHEPTHUIO U3TyueHus ceetoauoaa” nim "Msyuenue
MPOTEKaHUs TOKa B LIETIH, COAepKallell KonaeHcaTop"
M "Pacnpenenenne pa3HOCTH TOTEHLUAIOB
(HampspKEeHMs1) MPU MOCJIeI0BATEIbHOM COSIMHEHUN
KOHJIEHCAaTOpOB"

25.04.2024

152

®dusuyeckuil mpakTukyM no teme "MccnenoBanue
CMEUIAaHHOTO COEIMHEHHUSI PE3UCTOPOB" WK
"N3mepeHue y1eIpHOro COMpOTUBICHUS
npoBoaHukoB" wiu "VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA OT HANPSKEHUS JIJ1s JTaMIIbl HaKaJIuBaHUs "

26.04.2024
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153

DnexTpuyecKkas MPOBOAUMOCTh PAa3INYHBIX BEIIECTB.
DIIEeKTpUYECKUI TOK B MeTauiax. CBepXIpOBOIUMOCTb

29.04.2024

154

DIIEKTpUYECKUN TOK B pacTBOpax M pacIuiaBax
INEKTPOJINTOB. 3akoHbl Papajes A IEKTPOIn3a

30.04.2024

bubnmnoteka LLJOK
https://m.edsoo.ru/ff0c84ae

155

DneKkTpuyeckuii Tok B razax. [lmazma

02.05.2024

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0c86fc

156

DneKTpuuecKuil TOK B BakyyMme. BakyymHble mpuOopsI

03.05.2024

Bnbnmnoteka LLIOK
https://m.edsoo.ru/ff0c84ae

157

duznueckuii npakTukyM no teme "M3mepenue cuisl
TOKA U HaNpsDKEHUS B LIEMU IOCTOSTHHOTO TOKA IpU
MTOMOLIY aHAJIOTOBBIX U LHHU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiu "3HaKOMCTBO ¢ U(PpoBOH
naboparopueit o pusuke. [Ipumeps! u3MepeHus
(u3MYeCKUX BETUYUH MPHU MOMOIIM KOMIBbIOTEPHBIX
NaTYNKOB"

06.05.2024

158

duznueckuil npaktukyM no teme "Habmronenue
anekTpoauza" win "N3mMepenue 3apsaa
oJlHOBasieHTHOro HoHa" win "Hccnenopanue
3aBUCUMOCTH CONPOTHUBJIEHUSI TEPMOPEZUCTOPA OT
temriepaTypbl" uian "CHATHE BOJIbT-aMIEPHON
XapaKTepUCTUKH Aroaa"

07.05.2024

159

DJIEKTPUYECKUH TOK B MOJYIIPOBOJHUKAX

08.05.2024

Bnbanoteka LLOK
https://m.edsoo.ru/ff0c82ba

160

[TonynpoBoaHUKOBBIE TPUOOPHI

10.05.2024
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161 PesepBHblIil ypok. O600IIeHHE U CUCTEMATU3AIIHS 1 13.05.2024
3HaHuil no teMe "Kunemaruka"

162 PezepBHblil ypok. O000IIEHNE U CUCTEMaTH3aLKs 1 14.05.2024
3HaHu# mo Teme "J(uHamuka"

163 PesepBHblil ypok. O000IIEHNE U CUCTEMAaTH3aLKs 1 15.05.2024
3HaHuil o teme "Cratuka TBEepAoro tena'

L64 PezepHblil ypok. O00011eHue U cucTeMaTu3anus | 16.05.2024
3HaHUU 110 TeMe "3aKOHBI COXPAHEHUS B MEXaHHKe"
PezepHblil ypok. O0o01eHue U cucreMaTu3anus

165 3HaHU Mo TeMe "OCHOBBI MOJIEKYISIPHOKMHETHYECKOMN 1 17.05.2024
Teopun"
PesepBHblil ypok. O600IIeHHE U CUCTEMATH3AIHS

166 3HaHui no teme "Tepmonunamuka. TennoBbie 1 20.05.2024
MalIuHb!"
PesepBHbIil ypok. O600IICHHE ¥ CHCTEMaTH3aIUS

167 3HaHUW MO TeMe "ArperatHble COCTOSIHHS BEILIECTBA. 1 21.05.2024
®dazoBkle Iepexoibl"

168 PesepBublil ypok. O0001IEHNE U cCUCTEMaTH3ALKs ) 22.05.2024
3HaHUI 1o TeMe "DneKkTpuyeckoe nose"

169 PesepBHelii ypok. O60011€HHE M CHCTEMATH3ALUS 1 23.25.2024
3HaHui 1o TeMe "[1oCTOSAHHBIN 3NeKTpUYecKuid TOK"

170 PesepBHelii ypok. O60011€HHE M CHCTEMATH3ALUS 1 24.05.2024
3HaHuil o TeMe ""Toku B pa3ianuHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

BzaumoaenicTBre MOCTOIHHBIX MArHUTOB U
MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIE.
['unoreza Amnepa

Bekrop maruutHOM MHAYKUMH. [IpuHumn
CYNEPIIO3UIIMM MATHUTHBIX MoJel. JInnun
MarHUTHOW UHAYKIUH

MarsuTHoe€ 1oJjie MPOBOAHUKA C TOKOM.
OmneIT DpcTena

Cuna Amrnepa, e€ HampaBlieHUE U MOIYJIb

Penrenue 3anau

[TpumeHnenune 3akoHa Amnepa.
DJeKTpOoU3MEepHTEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiI€HUE U MOJTYJIb.
JIBrm>keHUE 3apsKEHHOM YaCTHULIBI B
OZHOPOJHOM MArHUTHOM I10JIE

Penrenue 3anau

PaGoTa cuiel Jlopenia

Pemenue 3amau

11

MarsuTHo€ 10JIe B BEILIECTBE.
DeppoMarHeTUKy, napa- u AMaMarHeTUKU

12

OcHOBHBIE CBOHCTBA (peppOMarHEeTUKOB.
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[Tpumenenue heppoMarHeTUKOB

13 Pemenue 3amau mo teme "MarautHoe moje"

14 Pemenue 3agau 1o reme "MarautHoe moiie"

15 SIBneHune AneKTpOMarHuTHON MHAYKITUH.
[ToTok BeKTOpa MArHUTHON UHAYKLIUU

16 OJIC nHaykumu

17 3aK0H JIEKTPOMArHUTHOW MHIYKIIHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/1C nHAYKIMH B IBUKYIIUXCA
MIPOBOJIHUKAX

20 Penrenue 3anau

21 ITpaBuio Jlenna

2 WNunyktuBHOCTE. KaTynika HHIYKTUBHOCTH
B IICITH IIOCTOSHHOI'O TOKA

3 SBnenue camounaykiuu. J/C
CaMOUHAYKIUU

24 DHeprusi MarHUTHOTO TOJIST KaTYIIKH ¢
TOKOM. DJIEKTPOMAarHMuTHOE T0JIe

25 Penrenue 3amau

2% O0001eHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
TeMe "DneKkTpoaruHaMuKa"

7 KonTponbHas paboTa no teme
"OnekTpoauHaMuKa"

73 Konebarenbnas cucrema. CBoOOJHEIC

KoJIeOaHMsI. FapMOHI/ILICCKI/Ie KOJIeOaHUs
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Knnematnueckoe u JUHaAMHUYCCKOC

29 OIMMCaHNEe KOoJieOaTeNbHBIX IBUKESHUH
DHepreTuveckoe onrcanue. BeiBo

30 JTUHAMHUYECKOTO OMHMCAHUS TAPMOHHYECKUX
KOJICOAHUH M3 UX YHEPIEeTHUECKOTO U
KHHEMATHYECKOTO OIMHCAHUS

31 Awmiutyaa v asza konedaHui
[Tepuon n yacrora konebanuit. [lepron
MaJbIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaTU4yecKoro MastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHUH MPY>KUHHOTO
MasiTHHKA

13 3aryxaromue Konebanus. BeiHyXIeHHBIC
koJieOanus. Pe3oHanc

34 ABTOKOIEOaHUS

35 Pemrenune 3amau

36 Ypok-koHpepeHmnus "MexaHudeckue
KoJicOaHMs B My3bIKaJIbHBIX HHCTpyMEHTaxX"

37 O0o001IeHNEe U CHCTEMATHU3allisl 3HAHUH 110
TeMe "MexaHnnueckue koiedanus"

13 DIIeKTpOMarHuTHBIE KOJICOaHHSI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsS3b aMILTATY b1

39 3apsiia KOHJAEHCATOpa ¢ aMILUIMTYIOM CHJTbI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aK0H COXpaHEHUS YHEPTUU B UJICATHHOM

K0JIe0aTeTbHOM KOHTYpE
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3aTyxaIOHme QJICKTPOMAroHuTHLIC

41 KoJieOanus. BeIHYKIeHHBIC
AIIEKTPOMATrHUTHBIE KOJIeOaHHs

42 ITepemennsbIit Tok. Pe3auctop n KoHaeHcaTop
B IIETIA TTIEPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTH B LIETIH
MIEPEMEHHOT0 TOKa

44 3akoH OMa 1J1s1 2JIEKTPUUECKON LIenn
MEPEMEHHOT0 TOKa
MoIHOCTh EPEMEHHOTO TOKA.

45 AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAUECHUE
CHUJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 2JIEKTpUYECKON 1IENn

47 Pewenne 3amau
WneanbHbIil Tpanchopmarop.

48 [Ipou3BoACTBO, Mepeava u nmoTpedieHne
AIIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKU ITPU MPOU3BOJICTBE

49 anekTpo3Heprun. KynbTypa ncnosip3oBaHus
AJIEKTPOIHEPTUH B MIOBCETHEBHOM JKU3HU

50 Penrenue 3amau

51 Penrenue 3anau

5) O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
TeMe "DIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHnndeckue BOJIHBL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH
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55 3ByK. XapaKTepUCTUKU 3ByKa

56 Nudpa3yk u ynerpassyk. [llymoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

57 Pemenue 3agau

53 DNeKTpOMarHuTHbIEC BOJHBL. M3nyueHue
AIIEKTPOMATHUTHBIX BOJH

59 OHeprus MEeKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMAarHUTHBIX BOJH
[Ixana 31eKTPOMarHUTHBIX BOJIH.

60 [IprumeHeHre 3eKTPOMarHUTHRIX BOJIH B
TEXHUKE U OBITY
[IpuHIUTIBI paTUOCBS3H U TEIEBUICHUS.

61 Pannonokarusi. D1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

2 Konrponbnas padora no teme "Konebanus
1 BOJTHBI"

63 Caer. 3aKOH NPSAMOJIMHEIHOTO
pacnpocTpaHEHuUs CBETa

64 Pemmenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpoCTPAHEHUs CBETa

65 Ortpaxenue cBera. [Lnockoe 3epkaio.
Cdepuueckoe 3epraino
[Ipenominenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJLHBIN TIOKA3aTelb MPEITOMIICHUS.

66 [TotHOE BHYTpEHHEE OTpaKEHHUE.

[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaXKeHUS
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Pemenue 3amau Ha IMPUMCHCHUC 3aKOHOB

67 OTpa)KEHHS U IIPEJIOMIICHUS CBETA

68 Xop stydeit B npusMme. Jlucnepeus cBera.
CnoxHbIl cocTaB Oenoro cBera. I[Ber

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3bI

70 [TocTpoenne n300paXkeHUH B JIMH3AX U UX
cuUcTeMax. Y BEIMYCHUE JIMH3bI
Pemenue 3anau Ha mocTpoeHue

71 N300paKeHU, TOTy4aeMBbIX C TOMOILBIO
JVH3

72 I'ma3 kak onruyeckas cucreMa

7 Pemenue 3anay. [Ipenensl mpuMEHUMOCTH
reOMETPUYECKON ONTUKH

74 CkopocTb cBeTa M METO/IBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNuTtepdepenius cBeta

77 KorepeHTHbIE HCTOYHHUKU. Y CIIOBHS
HaOJII0/1I€HUS] MAKCUMYMOB M1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uHTEpPEepeHINN

80 Hudpakmus ceeta

21 Hudpakuronnas pemérka. Y ciaoBue
HaOJII0/IEHUS TJIaBHBIX MaKCUMYMOB

82 Pewenne 3anau

83 ITonepedyHOCTh CBETOBBIX BOJIH.

61




Honapmaunﬂ CBCTa

84 Penrenue 3anau 1

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 1

26 O0o001IcHNEe U CHCTEMAaTH3allisl 3HAHUH 110 i
teMe "OnTuka"

87 KoHnTtponbHas padora mo teme «OnTukKa 1
['paHuIIbl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKHU. 3aKOHBI JIEKTPOJIUHAMUKHI U 1
MPUHITUIT OTHOCUTEITLHOCTH

29 ITocTynaTel cieqMalbHON TEOPUH 1
OTHOCHTCIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpAIICHHUE JTUHBI

91 DHeprusi U UMITYJIbC PEISITUBUCTCKON 1
YaCTHUILIBI

9 CBs13b MacChl C SHEPTUEH U UMITYJILCOM 1
PESATUBUCTCKON YaCTHUIbl. DHEPTHUs TOKOS

93 PaBHOBECHOE TEIIOBOE M3ITyYEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'umore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 OHeprust 1 UMITyJIbc GOTOHA 1

97 ®dotorpdext. OnbiTel A. I'. CToneTona. 1

3akoHbl poToddexra
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VYpaBuenue DitHmTelHa 115 hoTodPdekTa.

78 "Kpacnas rpanuna" ¢porosddexra

99 Jasnenue cBeta. OnwiTel [1. H. JIebenena

100 BonHOBEIE CBOMCTBA YaCTHIL
Bounsl ne bponns. /[nuna BOaHEI e

101 Bpoiinsg u pazMepsl 00J1aCTH JTOKANIU3aLUU
JBIKYIICHCS 4YaCTULIbI

102 KopmyckyisipHO-BOJIHOBOW yaiu3m

103 Judpakuus 31eKTpOHOB Ha KPUCTAIIAX
Crennrka u3MepeHuit B MUKPOMUDE.

104 CooTHoIIeHUs HEOTIPEACIEHHOCTEN
['eit3enOepra

105 Pemenue rpaduueckux 3agay

106 Pemienune pacy€THbIX 33724
KonTtponbHas pabota o temam: "OCHOBBI

107 CTO", "KopnyckyisipHO-BOJIHOBOM
Jyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa.
[Tnanetapnas monens atoma Pezepdopnaa

109 [Toctynater bopa

110 Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUU
aToma BOJ0OpO/ia

11 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYeHHUE
CBeTa

112 Jlazep

113 Hyxnonnas moxens siapa ['erizenbepra-

M BaHeHKo. 3apsii 1 MacCOBOE YMCIIO SApa.
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HN3oTomnel. PagnoakTUBHOCTE

114

3aKkOH paJroaKTUBHOTrO pacnaga. CBoiicTBa
MOHU3UPYIOLIEro u3iyyeHus. Biausaue
PaIMOAKTUBHOCTH HA )KMBBIE OPTaHU3MBI.
Jo3umerpus

115

DHeprus CBSI3U HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccol siapa. SAnepHbie
peakiuu. Snepusie peaktopsl. [Ipodiemsr
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHUECKUE aCIIEKTHI Pa3BUTHUS SIICPHOM
SHEPIreTUKU

116

MeTto/1bl perucTpalnyy U UCCIeJOBaHUS
3JIEMEHTApHbIX YacTUll. OyHaMEHTaIbHbIE
B3aUMOJICUCTBUSA. bapruoHBI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHON
Mozenu. KBapk-rimrooHHas Mozeb apOHOB

117

®usuka 3a npeaenamu CtaHnapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. ETMHCTBO (pn3nyeckoil KapTUHBI
Mupa

118

Orarnbl pa3BUTHUS ACTPOHOMUU. 3HAYCHHE
ACTPOHOMHHU

119

[TprMEeHUMOCTh 3aKOHOB (PU3UKH ISt
0OBSICHEHHS TIPUPOIBI KOCMHUYECKHX
00BEKTOB. MeToIbI aCTPOHOMHYECKHIX
HUCCIIENOBaHUN

120

COBpCMeHHBIe OIITUYECKHUE TCIICCKOIIbI,
PaaruOTCICCKOIIbI, BHeaTMOC(l)CpHaH
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ACTPOHOMMUA

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue

121 3BE3/IbI, TNIAHETHI, UX BUJIUMOE JBUKEHUE
Conneunas cuctema. Connue. ConHeyHas

122 akTUBHOCTb. MicTounuk sHeprun CoyHIa 1
3BE3 ]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Huarpamma "crieKTpaiabHBIN KJIacc —
CBETUMOCTB"

124 3Be3 bl TVIaBHOW OCIEN0BATEILHOCTH
BayTtpennee ctpoenne 38é31. COBpeMEHHBIE

125 MIPEICTABICHUS O IPOUCXOKIACHUHN U
sBostronry CoJiHIa U 3BE34. DTambl )KU3HU
3BE3N

126 Mineunsiii [1yTe — Hama ["amaktuka. Tumel
rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTUK
Bcenennas. Pacuiupenne Beenennoit. 3akox

127 Xab6ma. Teopust bonbioro B3psiBa.
PenukroBO€ H3inyyeHue

128 MacmrabHas cTpykTypa Beenennoii.
MeraranakTuka

129 Hepeménnsie mpobiaemMbl acTpOHOMUHU

130 DuU3NYECKU MPAKTUKYM 110 TEME

"HccneqoBaHnue MarHATHOTO OJIS
IMOCTOSSHHBIX MarHUTOB'" WMJIM
"HccnenqoBaHue CBOWCTB
¢deppomarneTukoB” uwin "HccnenoBanue
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JIEHCTBUS TIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3HUECKU IPAKTUKYM I10 TEME
"Uzmepenne cuibsl Amnepa" wim "M3yuenue
3aBHCUMOCTH CHUJIbI AMIIEpa OT CUJIbI TOKA"
unu "OnpeneneHne MarHuTHON WHTYKIIMA
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

PuU3HUECKUN IPAKTUKYM I10 TEME
"HccnengoBanne SIBICHUS
AIIEKTPOMArHUTHOW MHAYKIMU" WIN
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHuTHOro noJjus"

133

PuU3HUECKUN IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUSA CAaMOWHIYKITAN"
i "COopka MOJIEIH 3JEKTPOMArHUTHOTO
reseparopa"

134

PuU3HUECKUI IPAKTUKYM I10 TEME
"N3mepenue nmepuoia CBOOOTHBIX
KOJICOaHHUI HUTSHOTO U TPYKUHHOTO
MAasTHUKOB"

135

Du3HUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

duznuecKuil NpakTUKyM IO TeEMe
"HccnenoBanue NeEpeEMEHHOIO TOKa Yepe3
HOCJIEI0BATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucTop" win
"HccnenoBanue paboThl HCTOYHUKOB CBETa
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B 1€MW NTIEPEMEHHOTO TOKA"

137

PuU3HUECKU TPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHbI"

138

DuU3NUECKU IPAKTUKYM I10 TEME
"N3mepeHue nokasaressi IpeaoMIeHUs
crexna" win "llonydenne n3o0paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

139

PuU3HUECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUSA OT BEIECTBa (Ha mpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUSI paCCEUBAIOIINX
uH3"

140

Du3HUECKU IPAKTUKYM I10 TEME
"Habmronenue nudpakunu, vHTephEepeHIuH
Y TOJIIpU3aliu ceeta'

141

®dusnyeckuii MPakTUKYM 110 TeMe
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHll (1Mo Gpororpadusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

DuU3NYECKU MPAKTUKYM 110 TEME
"N3mepenue nocrosaHHoi [lnanka Ha
OCHOBe uccienoBanus Gororpdexra” wim
"HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOANO/ OT HanpsHKeHus"

143

DU3NYECKUI TPAKTUKYM 110 TEME
"HccnenoBanue criekTpa pa3pekKeHHOTO
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aTOMapHOT0 BOZOPOJia M H3MEPEHUE
nocTossHHOU Punbepra”

144

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCITOJIb30BAaHUEM JT03UMeTpa Win
"N3yueHue moryionieHus 6eTa-4yacTuil
amoMuHIEM"

145

PuU3HUECKUN IPAKTUKYM I10 TEME
"HaOmronenus 386344010 Heba
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX PHUIIOKEHUM 1151
OTIpEIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoMylapus U sipKue
3BE316l" win "HaOmroaeHus B TEJIECKONI
JIyHbI, TU1aHET, TYMaHHOCTEW U 3BE3THBIX
CKOIIeHui"

146

O0001IeHrEe U cCUCTEMAaTU3allN 3HAHUI.
Posb pusuku u actpoHomMun B
SKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COLIMAJIbHOW U 3THUYECKOM cepax
JIEATEILHOCTH YEJIOBEKA

147

O0001eHre U cUCTEMAaTH3allNs 3HAHNI.
Poib 1 MecTO (pM3MKK M ACTPOHOMUH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

148

O0600611eHre U cucTeMaTu3alys 3HaHuH.
Posb dpuzndeckoii Teopun B GopMUpOBaAHUN
IPEJICTaBICHUN 0 PU3NUECKON KapTHHE
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MUpPa, MECTO (PU3MUECKOI KapTUHBI MHUpA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUIN O IPUPOJIE

O0001eHre 1 cucTeMaTU3alus 3HaHUH 110

149 teme "Kunemaruka"

150 O0o001IeHNEe U CHCTEMATHU3allisl 3HAHUH 110
teMe "Kunemaruka"

151 O0o001IeHNEe U CHCTEMATHU3allisl 3HAHUH 110
teme "JIlunamuka"

152 O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110
teMe "Cratuka TBepaoro tena"

153 O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110
TeMe "3aKOHbI COXpaHEHHS B MEXaHUKe"
O0001Ienye ¥ cucTeMaTu3anys 3HaHUH 110

154 TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
teopun"

O0o001IeHNEe U CHCTEMATHU3allsl 3HAHUH 110

155 teme "Tepmoaunamuka. TermoBbie
MalIuHb!"

O0o001IcHNEe U CHCTEMAaTH3allisl 3HAHUH 110

156 Teme "ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoan”

157 O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110
Teme "OnekTpudeckoe nosue"

158 O00011eHE U cCUCTEMATH3AIMs 3HAHUH 110
teme "TloCTOSTHHBIN AIeKTpUYECKU TOK"

159 O0001Ienye ¥ cucTeMaTu3anys 3HaHUH 110
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teme "Toku B pa3nuuHbIx cpegax"

160

O0001IeHre U cUCTEMAaTU3aIINs 3HAHNUI 110
teMme "MaruutHoe noie"

161

PesepBHeIit ypok. O6o0mIeHHE U
cHCTEMATHU3alMs 3HAHUI 110 TEME
"JyeKTpoMarHuTHas MHIYKIus"

162

PesepBHelit ypok. O6o01IeHNEe U
cUcTeEMAaTH3aIMs 3HaHUI 110 TEME
"Mexanundeckue Koinebanus"

163

PesepHbIii ypok. O600111ICHHE T
cucTeMaTH3alus 3HaHUH 10 Teme
"neKTpoMarHuTHbIE KojebaHus"

164

PesepHbIii ypok. O60011eHNE T
CHCTEMAaTHU3allMs 3HAHMI 10 TeEME
"MexaHn4eCcKHe U JIEKTPOMArHuTHhIE
BOJIHBI"

165

PesepHbIii ypok. O600111eHHE 1
cuctemMaTusanus 3Hanuil o teme "Ontuka"

166

Pesepubliil ypok. O60011eHIE U
cucreMatusanus 3Hagui 1mo reMe "OCHOBEI

CTO"

167

PesepBHelit ypok. O0001IeHHE U
CUCTEMAaTH3aIHs 3HAHHUIA 110 TeMe
"KopmyckyisipHO-BOJTHOBOU Jyanu3m"

168

PesepBHelit ypok. O600mIeHNEe U
cucTeMaTH3als 3Hanui 1o teme "dusuka
aToma"
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PesepHbIii ypok. O600111ICHHE T
169 cucTeMaTu3anus 3Hadui 1mo reMe "duznka
ATOMHOTO SI/Ipa U DJIEMEHTAPHBIX YacTHIl"

PesepHbIii ypok. O60011IeHNE T
170 cUCTEMAaTU3allMs 3HAaHUH 110 TEME

"SneMeHThl acTpodu3nuku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» Gusuka. Dnexkrpoaunamuka, 10-11 knacesl/ Makumies I'.5., CunsikoB A.3.,
OO6111€CTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODAY»; AKIIOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» ®usuka. Mexanuka, 10 xirace/ Maxumes I'.51., CunasikoB A.3., O0OmecTBO ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3marensctBO «IIpocBemenne»

» ®Gusuka. MonekynsipHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO011ECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* MaprsioBa H.K. Kaura ms yuurens. —M.: [Ipocsemenue 2002.

« JIeikoB B.S1. DcTeTnueckoe BocnuTaHue npu o0yueHuu gpuszuke. —M.:
ITpoceemenue, 1986,c.36.

* B.H.Momanckuii. @opMUPOBAHNE MUPOBO33PCHUS YUAIIUXCS TPU U3YUYCHUHN
¢usuku. —M.: [Ipocsemienue, 1989.

» Meroauka npenoiaBanusi GuU3NKU B cpeaneit mkosne (MonexkynspHas pusuka.
Onekrpoaunamuka).llon pea. C.4. lamama. —M.: [Ipocsenienue, 1987

* Metonuka npenogaBanusi GU3UKU B CpeaHel mKoe (DIeKTpoAMHAMUKA
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HecTarmoHapHbIX siBieHuil. KBantoBas pusuka).llog pen. A.A.Ilunackoro. —M.6

ITocBemenue, 1989.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
UHTEPHET

1. bubnuorteka 371eKTpOHHBIX HarsaaHbIX Tocoouit « DU3UKA.7-11». —-I'Y PI]
OMTO, Kupunn u Medoauit, 2003.

2. Yuebnoe anexrponnoe uznanune «OU3UKA.7-11 knaccsl. [paktukym. 2CD. —
Komnanus «®uzukon».www.physikon.ru.

3. NnrepaktuBnbiii Kypc ¢usuku — 7-11. — OO0 «Dusukon», 2004-MSC
Software Co,2002(pycckas Bepcus «Kusas pusuka» MHT,2003). —-www.
physikon.ru.

4. bubnuoteka Harmsaaubix nocoduii: DU3MKA. 7-11 knaccel. Ha miardgopme
«1C: Obpazosanue. 3.0.»:2CD: [Tog pen. H.K.Xannanosa. — [Ipoda — dopmosa-

ITepmckuii PLI. —obr/1/c//catalog/jsp?top=4.
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