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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o @Qu3uke Ha YpOBHE CpeaHEro oOuero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH U TpPEOOBAHMUH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouelt mporpammbl BocnuTanus u KoHnenmmm
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickori  ®enepanuu, — peaqu3yOIIMX  OCHOBHbIE  0Opa3oBaTelIbHBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OO0IIen
cTpateruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriiyOJIEHHOTO YpPOBHS IO3BOJISIET PEalU30BaTh
3aJ1a4i Npo¢eCCUOHATBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HWHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
OpraHM3anusax NpoecCUOHATBLHOr0 00pa3oBaHUs 10 Pa3IUMYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIBHOCTSIM.

B nporpamme mno (Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIero 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIE, TMpeaMeTHble (Ha  yrioyOn€HHoM  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUuXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yrIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00y4EHNUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHHsl.

[IporpaMma mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMMm.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABISAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpenoAaBaHUi0 (U3UKH Ha YriayOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexkaT B OCHOBE IIPOLIECCOB U SIBICHHUW, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommer. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, IMOJIyY€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (popMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/I TIO3HAHUS TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcCTBUM C HEWl Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanusi NpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOWIECTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriay0nEHHOTO ypoBHs
IPEIoJIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
IPUJIOKEHUH W3YYEHHBIX TEOpUd M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBa, H
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CyXIEeHU
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusnku peanuzanus 3THX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mnpouecca. i yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPHUMEHTA,



BKJIIOYAIOLIETO (PpOHTANbHBIE YYCHHUECKHE OMBITHl MPU H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zanudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXJIOM U3 JTHX KiaccoB. Bropoit cmocod — 3T0
uHTErpanuss padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOASATCS B Mpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IIOHMMAETCSl CaMOCTOATEIbHOE MCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMAaroBOi UHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTeEMa YYEHHUYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM TepeuHeMm. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera Qusuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3anad. IIpu 3TOM A pacy€THBIX 3aa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKONW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAaHUM M3 PasHbIX pa3fenoB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKAHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MOAeNu A CUTYalllu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanumsmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3rMKe yYEeHHYECKHX OIBITOB, Ja0OPATOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000py10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAaIUil asis
UCCIIEIOBAaHMUSI  M3Yy4YaeMbIX SIBIGHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaroIMXCs. TeMaTHYeCKHe KOMIUICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHi.

OCHOBHBIMHU TIETISIMU U3Y4CHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHEe HHTEpeca W CTPEMIICHHS OOyYalomuMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEH;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUpPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JI0KA3aTEIbCTB;

(dbopMUpOBaHHWE NPEIACTABICHUA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKEHHE ATUX Ieed 00eCIeunBaeTCs PEIICHHEM CICAYIONINX 3aJad B
mporiecce n3ydeHus Kypca GU3NKA Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKHIE 3HAHUS I OOBSICHEHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NMUYHBIX 3aJad C SBHO 3aJlaHHOM
dusznyeckoil Monemnblo, 3a4ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIBHOE CO3/IaHKe
Gu3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GuU3MYECKUX  OKCICPUMEHTOB, aHajW3a W HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTara;

CO3MIaHHME YCIOBHMA IS PAa3BUTUS YMEHUH TMPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH J1eATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU e TEIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®Duszuka» Ha ypoOBHE CpeaHEero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb J€JdaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUSA PUPOBI.

®duszrka — pyHnaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Croco0Ob1  m3Mepenusi (U3UYECKUX BEIMYMH (AHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENIO, HcANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCYHBIN
3apsan). ['unoresa. @usznueckuii 3aKoH, TpaHuUllbl ero npuMeHuMoctu. dusnyeckas
TEOPUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpA, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKAa TMPH
MOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil Jaboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 MO/ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepwon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHapsOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JTH(THI.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTePUCTHK
JBH>KECHUS.

Crioco0OblI uccie0BaHusl IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i N3BMEpEHNEe MrTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JIBH)KECHUU.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUst  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpHH).

W3ydyenue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTH MEXAY JaJbHOCTBIO
noJIETa U HAa4aJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHmmn
oTHocuTenpHOCTH ['anunes. HenHepuuanpHble cUCTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyniepro3uiyy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HHS OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHME
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduuument tpenus. Cuna conmpoTHBICHHsS] NMPU JABMKEHUU Tella B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

HMasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenue nBuXeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  pABHOJEWCTBYIOIIEH  NPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IIOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIOUIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka Io
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIJI0BOTO Kod(duireHTa
3aBucuMocTu F.,(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

W3ydeHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYHNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre yCIIOBHMI paBHOBECHS TBEPAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbec MaTepranbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IperncraBieHue 0 COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHne padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >HEprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHONU MpyXHUHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Ioje. lloreHnmanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpEThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHUss KUHETHYECKOM M IMOTEHUMAJIbHOM JYHEPTrUMl IIpHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMnyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUHU.

M3mepeHre KHHETUYECKON SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHJIBI
TPEHUS.

Omnpenenenve paOOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JIBM)KCHUSI M B3aMMOJICHCTBUSI YAaCTHUIL] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u pazMepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHudecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4acTHUL] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust sxuaKocTen.

Mopaens onbita llTepha.

[IpuTsrKkeHNE MOJIEKYIL.

Mopenu KpUCTaJUIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpSUYEH U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yueHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMoONpou3BOJbHAs — peylaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp Ha€anbHOrO ra3a B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUI:
ypaBHeHue MenaeneeBa—Kianeiipona U BbIpaXK€HUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kaslh KOHUEHTPALMs YaCTHILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennmonepenaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHUYECKONH  cucteMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YaenbHas TEIUIOTa CrOpaHus
toruBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenade. I[lomstue 00
annabaTHOM TIporiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoil 3akOH TepMOAMHAMHUKH JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJANMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs afanadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TNepeaTh TEIUIOTY OT 0oJiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MPUPOTHBIX MTPOIIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsI TEIJIOBBIX ABUTarenel. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIBHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNM, NapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aUUs «TEIUIOBBIX» OTXONIOB C
UCIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPAOOTKU «TETUIOBOM» U SJICKTPOIHEPTHH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUN.

Bo3nymHoe oraumso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObI M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHUM MENXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarnus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUI.

HacpllieHHbIE W HEHacChIleHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxaocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHM3OTPOIHUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAas TEMJIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnnoBoe paclUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TeII0Boro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 (UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JTaBJIECHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITE C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHus.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmaruii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P dpuiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3aluss Tel W €€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, MNHMAJIEKTPUKH U  MHOJYHPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIeKTpUYecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIb.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHuumanbHass >HEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CBsi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHLIMT CyNEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEpHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lose paBHOMEpHO 3apsKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTWHbI NUHUI HampspDKEHHOCTH JSTHX TOJEH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jwusnextpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpaA.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHoe cOeMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHne 3apsyKEHHON YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHYECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MUIACTHH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEVCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOr0 OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEI.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUs) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa 1Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTrBiéHHBIX 3nekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTHUU.

Jlemoncmpayuu.

M3mepeHne Cuilbl TOKA U HATIPSYKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coenHeHust ICTOYHUKOB Toka, DJIC Oarapeil.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUS.

VYBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

OJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTH CONPOTUBIICHUS METAIIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass U TpHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALM.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznuyneie TMIIBI CAaMOCTOATENBHOTO pa3pana. Monnus. I1na3ma.

TexHuueckue yCTpOMCTBa M IPAKTUYECKOE MPHUMEHEHME: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYIIPOBOHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

W3mepeHnne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMaTH4YECKHX  pas3lenax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCSA ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKUuS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MPOEKIMH HA OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKalolleh Cpenbl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHHWEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAJIJIOB, JCKTPOIUTUYECKAsT TUCCOLMALIUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET WM ApPYrue), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOﬁCTBa N  TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHOYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKiuuu. OJIC uHAyKuMM. 3aKOH JJieKTpoMarHuTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCH: MHAYKIHMOHHAS
Meyb, COJICHOU/, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBJaeHUs 3JI€KTPOMAarHUTHON MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMUCAHMUS.

AmMmutyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJieOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUN
MaTEeMaTUYeCKoro MasTHHuKA. llepnos cBOOOAHBIX KoONeOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHykaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KoaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOCIN MTPYKUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

Hab6mnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO U MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHU Ha yIIPYTroM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJAEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEICTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MPH pasindHoil dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHe
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, TUHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaeinp 31eKTPOMarHuTHOrO reHepaTopa.

BrinyxeHHbIE CHHYCOUIATbHBIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VWHIYKTUBHOCTH M KOHAECHCATOpA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHChOpMaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HX pacrnpocTpaHeHus. llonmepeunsie u
NpONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MOoJspu3anus, Tudpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



M3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHuLly paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnoKHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroya MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroanmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanrie npeoMIIeHUsI CBETA.

HaGmronenue mosiHOro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEPe3 IJIOCKOMApalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMNa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIeKTpa.

HabGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

N3mepenure nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInN U MOISIpU3aIuu CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepPEpEeHITNH JIA3ePHOTO U3IIyICHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

HN3mepeHnne IirHbl CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPH MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIbHOM TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpa3oBanus  Jlopenta.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MacChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHndeckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSAXKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbI€ cBOMCcTBA yacTul. BosHbl ne bponna. /Inuna Bonnsl ae bpoia u
pasMepbl 00JacTH JIOKQIM3AIUU JBWXKYIIEWCS dacTuibl. KopmycKyispHO-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPEneNEHHOCTEM
["eitzenoOepra.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU MEPEXOAE aTomMa
C OJIHOTO YPOBHsI SHEPTUH HA IPYTOH.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuenb onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClIeKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hal6mronenue nuaeitdyaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPHUPOIE.
CBoiicTBa MOHU3MPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvOakKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBeHHbIi QoH nznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHOM Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, snaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQHUsl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BUINMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEKTpaJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HebGa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJiymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 u3MepeHus (PU3NIECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, MCCIECNOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O0o01enne U cucTeMaTu3alus CoAep aHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeNbHOCTH YEJOBEKa, POJjb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMHUPOBAHUU MPECTABICHUIN
0 ¢uU3MYECKO KapTUHE MUpPa, MECTO (PU3UUYECKOW KapTHHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yuyenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIbLHUKOB,
onpe/eseHue MIONIaan MITOCKUX GUryp U o0bEMa Tell.

Buonozus: >nextpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBW)KCHUS B JKUBOW IHPHUPOAE, DKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yIbTPa3BYKOBasg IOUArHOCTUKA B MEJIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocun: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IIPOECKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHMKH, AIEPHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Y4yeOHOro mpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aroIIMXcsl pyKOBOJCTBOBATHCSA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYETIOBEUYECKHMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTbh B CaMOYINpaBICHHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodhecCHOHATBHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OymyIien mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TITaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpa3OBaHUIO B
obnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXalOLIEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh NPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHUBUIyabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jjornueckue AeicTBHA:

CaMOCTOSITeNIbHO ~ (OPMYyJIHpOBaTh M aKTyaJlU3UpoOBaTh MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUSA:

BJIa/ICTh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJETh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOIO0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B 0OJIACTH
busuKwy;

BBISBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHaJM3UPOBaTh TIOJYYEHHBICE B XOJI€ PCIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJICH, MTPEJjIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, IOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HAaBBIKAMHU MOJIydeHHUs MHGOpManuu (PU3NUIECKOTO COACPIKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN AIPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U UEJIeBON ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3aI1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:



OCYHIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh LE€JM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH W
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaessaTh POIU ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJAOTO y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C IO3ULUU HOBU3HBI,
OPHUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO  OCYILECTBIISATh  IO3HABATEIbHYIO  JICSITEIBHOCTh B
obmacth (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHNXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBAThH MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYJIUIIMH B OOJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJbTaTOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce HOCTHXKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMEBI 10
buszuke I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Y OOy4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOUAIONIEH CTpEMIIEHHE K JOCTHXKEHUIO LIETU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHWE JPYTUX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATEIbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM — MEXAHHKH,
MOJIEKYJIIPHON (DU3UKU U TEPMOIAMHAMUKH, POJib (PU3UYECKON TEOpuu B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNbHAs CHUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOAHOE mTajeHue, abCoMOTHO ymopyras jaedopmaius, aOCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh W OOBICHITH MEXAaHWYECKHE TIPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IEepeMeIleHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [amumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpazoBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHUYECKOI 3HEPr1H, 3aKOHA BCEMUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIEKyJIApHOU (PU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEATBbHOrO Tra3a CcO CpelHel
KUHETHYECKOW SHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €r0 YacCTHL, CBSI3b JIABICHUS UIECATbHOIO
raza C KOHUEHTpPAaUMEW MOJIEKYJl M €ro TEeMIEepaTypoil, ypaBHEHUE
MeunneneeBa—KianepoHna, mepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAHEHUSl PHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJU3UPOBaTh W OOBSACHIATH DJEKTPUUECKUE SIBJCHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHIMAIbHOCTD
AIEKTPOCTATUYECKOIO TMOJISI, NPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrus, KUHETHYECKas
DHEPTUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cula TKECTH, CUIa YOPYTrOCTH, CHJIA TPEHUS, MOLIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopManuM MPYKUHBI, KOJUYECTBO TEILUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, paboTa B TEPMOJWHAMHUKE, BHYTPECHHSS
OHEPrus WACATBHOTO OJHOATOMHOIO Ta3a, paboTa HIAealbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeambHOro TEIIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD JIEKTPUYECKOTO IMOJI,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WM 3apsHKeHHOTO IIapa B
BAKyyM€ U B JHMDJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
Pa3sHOCTh  MOTEHUHAIOB, JJIEKTPOABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINPOTHUBJICHHWE ydacTKa ILEMU C IOCIEA0BATCIbHBIM U
MapajiyIeTIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAIUIA3ALIMS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, IICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyro C  HCHOJIB30BAHUEM  TIPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCONIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPENJIOKEHHONW TMIOTE3bl: IIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJyYeHHbIE pe3yJbTaTbl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOuo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMIMA
B paMKax ydeOHOro »OKCIEpPHUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTo 000pYyI0BaHHUS;

pemaTh pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux TeOpUil TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUM MMEIOIIMXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYSHHBIX PE3yJIbTATOB;

pelaTh KayeCTBEHHBbIE 3ajlaud, TpeOyrolue MpPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/enoB Kypca (GU3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTruX
NPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAUBAaTh JIOTUYECKYIO
LENOYKY pacCyKIeHUIN C ONOPOM Ha M3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSICHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATH U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
OPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HAayKd ¥ TEXHOJIOTUH [UIs JalbHEMIIero pa3BUTHS YeJIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MepepadOTKU U TMpeAbsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHON MHPOPMAaLUU, CTPYKTYPHUPOBAHHS M WHTEPIPETALIMH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4aeMylro  HMHQOpPMAIMI0O W  OLICGHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBIISTD OpraHu3alMOHHBIE u TI03HABATEJIbHBIC yMEHUs
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTath B Tpymme C HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIBI B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBIISATE MOTUBAIUIO K OyayIiiel nmpodeccuoHanbHOM AesITeNbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

NOHMMATh POJb (PU3MKM B  HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON c(epax AeSATeIbHOCTU YEJIOBEKa, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH 4YEJOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUECKON Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (HusnuecKor Teopur B (HOPMUPOBAHUM TMPEACTABICHUI O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O IIPUPOJIE;
pasznuyarh YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYECKUX Tell M
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
UJCAIBbHBIA TPYKUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIEll aTOMa, aTOMHOTO si7jpa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHI U SBIICHHS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIEIMATILHOM  TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOM  WHAyKOWW, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHWe  ODWHINTEWHA  JJIs
dororddekxra, mepBpld U BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAaCCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO MMOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICKTPOABIKYILNAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmrepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJAa CAMOMHAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
MMPOBOJTHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, TOJHAsA DSHEPIUS,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3aps[l A1Ipa, JHEPTHUSI CBA3M SAPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs]  (U3HYECKUX  SIBJICHHI:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJNH, nudpakmus, JIUCIIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacnagsi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENECATh HANPABICHUE WHIAYKIMA MAarHUTHOTO IIOJ IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKUM 3€PKAJIOM, TOHKOM JTUH30M,
Y PAaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATralOlMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBSICHEHHS (PU3WYECKHX MPOIECCOB,
MPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHHs HeOSCHBIX Tell, DBOJIIONMH 3BE3 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaTh  BBIBOJABI 1O  pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATH METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOr0 TpyAa MPU MPOBEICHUHA UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3aJa4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENnpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢uznueckue MOJENH, OTBEYarolMe TpeOOBaHMIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHATM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM IOJIYYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI C OOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHUE IPOLIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABICHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATH COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEabSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLIUY, TOJYYEHHON U3 pa3NUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSATENILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAesATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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2.2 DJeKTpOMarHuTHbIE KoJeOaHus 15 hits://m.cdsoo.r/39859¢f]
)3 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 10 1 bubanorexa [JOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.4 O 25 1
frriKa https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcHoBrl CTO

5

1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Hroro no pazneny




Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHO-BOIHOBOH AyaIU3M 15 bubmorexa LOK
) PIYCKYJIAp Ay https://m.eds00.ru/39859¢f1
Bbubnuoreka [JOK
4.2 D 5
H3HKa atoMa https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOTO sI/Ipa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
’ YaCTHUI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3UKI 12 hitps://m.cdsoo.ru/39859¢f1
Uroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
N bu6mmoreka [IOK
6.1 Dusirieckiit MpaKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paszneny 16
Paznesn 7. OBOBIIAIOIIEE IOBTOPEHUE
Cuctemaru3zanus u 00001eHne
71 IIPEAMETHOTO COJEPKAHMS U OIIbITA 15 bubnuoreka [IOK
' JIESITEIIbHOCTH, IPHOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
bubnmuoreka [JOK
Peseperioe Bpems 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
O®uznka — pyHIaMeHTalbHas HayKa O
] npupoge. HaydHblil MeTox O3HaHUA U ] 03.09 bubnuorexa [IOK
METO/bI UCCIIEOBAHUS (PUZNIECKUX ' https://m.edsoo.ru/1beef346
SIBJICHU U
bu6mmoreka [IOK
2 Bxonnas koHTponbHAs paboTa 1 1 04.09
s P P https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHUs B IpoLiecce
3 [MO3HaHuA npupoasl. Habmonenue n 1 05.09 BrbmaoTexa [IOK
PHPOAEL- ' https://m.edsoo.ru/34c49931
9KCIEPUMEHT B (PU3HKE
4 Cnioco0OsI n3mMepeHus: GU3HIEeCKUX | 05.09 bu6nuoreka [JOK
BEIMYKMH ' https://m.edsoo.ru/ca2def03
AOCOmIOTHAS U OTHOCHTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 06.09 bubmmorexa [IOK
p p ' https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3UKH B POPMUPOBAHUH 1 10.09 Bbu6muotexa [JOK
COBPEMEHHON HAay4YHOUW KapTHUHBI MHUPA, ' https://m.edsoo.ru/eabbded1
B MPAKTUYECKOMN AEATETBHOCTH JIFOAEH
Mexanunueckoe aBuxenue. Cucrema Bu6 OK
nonoTeKa
7 otrcuera. OTHOCUTENBHOCTD 1 11.09 1

MCXAaHHUYCCKOI'O ABUKCHUA. HpHMa}I u

https://m.edsoo.ru/e9a52f02




oOparHas 3a/1a4i MEXaHUKU

Paanyc-BekTop MarepuanibHON TOYKH,
€ro INPOEKLHU Ha OCU KOOpPAMHAT.

but6mmoreka [IOK

8 Tpaekropust. [lepemenienne. CKopocTs. 1209 https://m.edsoo.ru/30a108a5
Hx mpoeknuu Ha OCU KOOPAUHAT
PaBHOMEpHOE npsIMOJIMHENHOE

9 newkenue. ['padudeckoe onvucanme 12.09 bu6nuoreka [JOK
PaBHOMEPHOT'O IIPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CrioxxeHue nepeMeIeHnii 1 CKOpoCTe. 13.09 bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBUKECHHE.

1 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. 17.09 bubmmoreka [JOK
[IpsamonuHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padmuueckoe onucanme

12 MPSMOJIMHENHOTO JBHXKEHUS C 18.09 Bubmzorexa HOK

https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobonHoe najzeHue. Y cKkopeHue

13 CBOOOJIHOTO TaJIcHUs. 3aBUCUMOCTD 19.09 bubnuoteka [JOK
KOOPAUHAT, CKOPOCTU, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JIBmxeHue tesna, OpOIIEHHOTO MO/ 19.09 bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£f5
KpuBonunerinoe npmxenue. [[Brmxenue

15 110 OKPYXKHOCTH. YTJIOBas M JINHEWHAas 50.09 bubmmoreka [JOK

ckopoctb. [lepron u yacrora.
LleHTpOoCTpEMUTENBHOE U MOJTHOE

https://m.edsoo.ru/331961be




YCKOpEHHE

KoHnTtponbHast pabota 1mo Teme

but6mmoreka [IOK

16 24.09
"Kunemaruka" https://m.edsoo.ru/1242f32e
[TepBbIif 3akoH Hpr0TOHA.

17 WNHueprimaabHble CHCTEMBI OTCUETA. 55 09 bubmunoreka LIOK
[Tpunin oTHOCUTENbHOCTH [ anumnes. https://m.edsoo.ru/5a9e4a64
Heunepuuanbabie CUCTEMBI OTCUETA

18 Cuna. PaBHOz€MCTBYIOIIIAs CUJIA. 26.09 bubmunoreka LIOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3aKoH 26.09 bu6nuoreka [IOK
Hrrotona https://m.edsoo.ru/57dba505
[Ipuanmn cynepmno3unuu cui. Pemenue

20 sazaqli{a Hp}I’/IHMSHeHI/I: 3aKOHOB 27.09 BrbmaoTexa [IOK

https://m.edso00.ru/bdf997fb
HrroTona
3aKOH BCEMUPHOTO TATOTCHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 01.10 Bubmzorexa IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl

” Cuia TSKECTH U yCKOpEHUe 02.10 bubmmoreka [JOK
CBOOOJTHOTO TAJCHUS https://m.eds00.ru/22757f26
JIBrokeHHEe HEOSCHBIX TEl U X

” HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 03.10 bubnuoreka [IOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

bu6mmoreka [IOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 03.10 https://m.edsoo.ru/0ac2ed84
Cuna TPCHHUA. HpI/IpO;[a " BUABI CUJI Bubnuoteka L[OK

25 TpeHus. JIBUKEHUE B KUIAKOCTH U ra3e 04.10 https://m.edsoo.ru/1£a86499

C y‘-IéTOM CHJIbI COITPOTUBJICHUA CPCABI

https://m.eds00.ru/2cb29676




26 Hasnenue. I'mapocratnueckoe 08.10 Bbubmuotexa [JOK
nasinenune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bu6nuoreka [JOK

27 [ToctynaTenbHOE U BpalaTeabHOE 09.10 bu6nuoreka [JOK
JIBYDKEHUE TBEPIOTO TENa https://m.edsoo.ru/2b95d57¢

)3 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH 10.10 bubnuoteka [JOK
BpanieHus. [lnedo cunsl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepaoMy Teny. LleHTp TsxecTu Tena. 10.10 bubmmoreka [JOK
VYcioBust paBHOBECHUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

bub6nunoreka LIOK

30 Peuterre sazas 1510 https://m.edsoo.ru/dc1caac0

31 KonTponbhas pabota no teme 1510 bubmmoreka [JOK
"Iunamuka. Ctathka TBepaoro tema" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOU TOYKH,

1 CHUCTEMbI MaTepUaNIbHBIX TOYeK. LleHTp 16.10 bubmmoreka [JOK
MAacC CHUCTEMbI MaTEPUAIBHBIX TOUYEK. https://m.eds00.ru/4bb8294b
Teopema o ABH>KEHUHU LIEHTPaA Macc
NmMnynbe cuibl 1 M13MEHEHUE UMITYIIbCa

33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. 17.10 bubmorexa OK

https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MOMEHT UMITyJIbCa MaTepUaTbHON

34 toukd. [IpeacraBnenne o coxpaHeHUH 17.10 bubnuoteka [JOK
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX

35 Pemenue 3amau 18.10 BrbmaoTexa LIOK

https://m.edsoo0.ru/f7706d63




Pa60Ta CHUJIbI HA MaJIOM U Ha KOHCYHOM
nepemernieHnu. [ 'padpuueckoe

bu6munoreka LIOK

36 22.10
MIPEICTaBJICHHE PAOOTHI CHITHI. https://m.eds00.1u/913974c7
MoimHocTh CHITEI
Kunernueckas sneprus. Teopema o0
37 N3MEHEHHUU KUHETHYECKOU YHEPTUn 23.10 Bubmorexa OK
. p ' https://m.edsoo.ru/9a5e2¢74
MaTepHaTbHOU TOUKH
IToreninanpHbIe U HETOTEHIIMAILHEIE
38 cuibl. [loTeHIManLHas SHEPT U 24.10 bubmmorexa LOK
’ H prit. ' https://m.edsoo.ru/554bafcc
BTropas kocMuueckasi CKOpocThb
TpeTbs kKocMHuuecKkas CKOpocThb. CBs3b
paboThl HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHUEM MEXAHNYECKON DHEPTUU 24.10 bubmuorexa LIOK
P ' https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTrUuu
Yupyrue u e 1€ CTOJIKHOBEHUSI.
40 N z:;eﬁne Beynﬂp }J;rnn JIST LeaabHON 25.10 bubmuorexa LIOK
p PHYJUII AU U ' https://m.edsoo0.ru/f30f43b6
SKUIKOCTH
A1 KonTponbhas pabota no teme "3aKOHBI 05.11 bubmmoreka [JOK
COXpaHEHUs B MEXaHHKE" ' https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBicHU 0 IPUPOJIC
P PP bubmuoreka [IOK
42 TermnoThl. OcHoBHEIE nTONI0keHUsT MKT. 06.11
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe TBHKEHHE
Crpoenue ra3000pa3HbIX, KUIKAX U
43 TBEPABIX Tel. XapaKkTep ABUKCHUS U 07.11 bubmmorexa LOK
PA . P P A ' https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUSA YaCTHUI] BEIIECTBA
44 Macca u pa3Mepsl MOJIEKYIT (aTOMOB). 07.11 bu6nuoreka [IOK

KonnuectBo BemectBa. [TocTossHHas

https://m.edsoo.ru/c5b72ab7




ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE. 08.11 bu6nuoreka [IOK
[Ixana Henbcus https://m.edso0o.ru/0070d493
bubnuoteka [JOK
46 Peerye 3axas 12.11 https://m.edsoil.ru/ 1531abas
47 Wneanbuplii Ta3. I'a30BbIe 3aKOHEI 13.11 ngﬂ;ﬁfgggg}fdebnm
43 YpaBnenue Menaeneesa-Knamneiipona. 1411 bubnuoteka [JOK
Pemrenue 3agaq https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemrepaTypa. 3akoH 1411 bubmmoreka [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 H3onporneccsl B UaCaIBHOM rase ¢ 15.11 bu6nuorexa LIOK
MMOCTOSHHBIM KOJMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/ISOEI)I)OI_[GCCOBZ fBiTepMa, n30X0pa, 19.11 bubmorexa HOK
nso6apa https://m.edsoo0.ru/1344327b
52 OcnoBHoe ypaBHenne MKT 20.11 ngﬂ;;fg;grou}fgogmzl
53 Petiterite 32712+ b E;II?SH/I//I;T:;;EI'OWIT 0265205
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpEeIHEW KMHETUYECKOU YHEPTrUeH 21.11 https://m.edsoo.ru/c38af875
MOCTYIMATEIbHOIO TEMJIOBOTO JIBHXKEHHUS
e€ yacTuiIl
55 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN 99 11 bu6mmoreka [IOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponpHas padota o teme "OCHOBBI 26.11 bubnuoreka [JOK




MKT"

https://m.edsoo.ru/13adad59

TepMoauHamuyeckasi cuctema. 3ailanue
BHEIIHUX ycnoBul i T/ cucremsl.
Bremnue v BHyTpEeHHUE [TapaMeTpBl.

bu6mmoreka [IOK

57 27.11
[TapameTpsrl T/ cucremsbl Kak cpegHue https://m.edsoo.ru/5{8d38a3
3HAYCHUS BEJIUYMH, ONMUCHIBAIOIINX €&
Ha MUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 CamonpousBosibHas penakcauus T[] 28.11 bubmorexa [IOK
p P H ' https://m.edsoo.ru/8ec5120
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenps naeaabHOro ra3a B
59 TEPMOJIMHAMUKE. Y CIIOBUS 28.11 bubmorexa [IOK
pMOZL T ) https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJAEIIU
60 VYpaBuenne Menneneesa-Kianeiipona u 59.11 bubmmoreka [JOK
BBIPAXEHUE JIJI1 BHYTPEHHEW SHEPTUU ' https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEeHHEH SHEPIrUn
61 OJIHOAQTOMHOT'O UJICAJIbHOTO Ta3a. 03.12 bubmuoreka [IOK
KBazucrarnueckue 1 HECTATHUECKUE ' https://m.edsoo.ru/acScacl5
MIPOLIECCHI
OnemenTapHas paboTa B
2 TepMOJHAMUKe. Beraucienue paboTsl 04.12 bubmunoreka LIOK
110 rpaduKy nporecca Ha pV- ' https://m.edsoo.ru/741d5738
auarpamme
Temmonepeaada Kak croco0d U3MEHEHUs
63 BHyTpeHHel sneprun TJ cuctemsl 6e3 05.12 bubmorexa [OK
yip P ' https://m.edsoo.ru/3d734561
coBepILIEHHs paboThI
KonBekuusi, TermionpoBoAHOCTh
64 s, pOBOLX , 05.12 but6mmoreka [IOK

U3ITy4yeHue

https://m.edsoo.ru/157b54cd




KomnuectBo Termnorel. TermwioéMKOCTE
Tena. Y IenpHas U MOJIsipHas

bu6munoreka LIOK

63 TEIJIOEMKOCTH BelllecTBa. Y AeIbHAS 06.12 https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTIJIUBA
66 Pacuér konuyecTBa TEMIOTHI pU 10.12 bubmmoreka [JOK
Teruionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 amnabaTHOM MpoIecce. 11.13 bu6nuoreka [JOK
IIepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTs u paboTa Kak
68 ME€pbl U3BMEHEHHS BHYTPEHHEN SHEPTUM 12.12 bubmmorexa [OK
https://m.edsoo.ru/b047alcd
T/ cucremsr
Bropoii 3aKk0H TEpMOAMHAMUKY JJIS
69 PaBHOBECHBIX M HEPABHOBECHBIX 1212 bubmmoreka [JOK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MPUPOHBIX MPOIIECCOB
70 [IpuHUUNBI AEHCTBUSA TEMIOBBIX 13.12 bubmunoreka LIOK
maruH. KIT/] https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3HadeHue KII. Iukn 1712 bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 Peerve 3axas 18.12 https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE ACTIEKThI
7 HCIIOIb30BaHMUS TEIJIOBBIX JBUTATEIICH. 19.12 bubmuoreka [JOK
TermoBoe 3arpsa3HeHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [IOK
7 Peerve 3axas 19.12 https://m.edsoo.ru/c8c70432
75 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 20.12 bu6mmoreka [IOK




no teme "Tepmonunamuka. TeniaoBbie
MaluHbl"

https://m.eds00.ru/28d62b3f

KonTtponbHas pabora no Teme

but6mmoreka [IOK

76 24.12
"Tepmonunamuka. TeniaoBbie MalIUHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBanre U KOHIEHCAITUS.
77 HUcmapenue u xunenue. Y genpHas 25.12 BrbmaoTexa [IOK
p ’ ' https://m.eds00.ru/6f8¢6777
TEIJI0Ta MapooOpa3oOBaHMs
Haceimmennpie 1 HEHACHIIIEHHBIC TTapHhI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO apa OT
78 TEMIIEPATYPEI, UX HE3aBUCHUMOCTH OT 26.12 bubmuorexa LIOK
N PATYpRL, ' https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIECHHOTO TIapa.
3aBUCHMOCTh TeMIIEpaTyphl KUIICHUS OT
JIaBJIEHUS B KUIKOCTH
79 BnaxxnocTs Bo3zmyxa. AGCONIIOTHAS U 26.12 bu6nuoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh ' https://m.edsoo.ru/30ebbb79
bubmunorexa LIOK
80 Pemenne 3amau 27.12
A https://m.edsoo.ru/18e95{f3
Teépnoe Teno. Kpucraminueckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB 14.01 bubmmorexa [IOK
p ) B ' https://m.edsoo.ru/20a88a03
KPHCTAJLIOB
[MnaBneHue U KpUCTAIUTH3AITHS.
bubmunoreka LIOK
82 VY enpHas TEMJIOTA IUIABICHUS. 15.01
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopmanuu TBEPIOTO TEA.
Aecpop P bu6mmoreka [IOK
83 Pacrsxenue u cxarue. Cnur. Moaynb 16.01
o https://m.edsoo.ru/dalaabl0
HOwnra. [Ipenen ynpyrux nedopmannit
84 TermoBoe pacmpeHue XKUAKOCTEN U 16.01 bubnuotexa [JOK




TBépZ[BIX TCJI. AHFapMOHI/I3M TCIIJIOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

https://m.edsoo.ru/7ba5edf2

25 [IpeobpazoBanue 3Hepruu B (ha30BBIX 1701 bu6bnuorexa [IOK
nepexonax ' https://m.eds0o.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEeHHE TEIIOBOTO OanaHca 21.01

PaBHEHHC TEIIOBOT " https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK

87 Pemenue 3ana 22.01

HICHHE SaAat https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsipusle sinenus. JlaBienue noa 23.01 bubnuoreka [JOK
VCKPUBIICHHON MOBEPXHOCTHIO ' https://m.edsoo.ru/b42{1{97
xkuakocru. @opmyiia Jlannaca
O00011eHNEe U cCUCTEMATU3aLMs 3HAHUN

89 1o TeMe "ArperaTHble COCTOSTHUS 23.01 bubmmorexa [OK

p | ' https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KoHnTtponbHas pabota mo Teme
90 "ArperaTHbl€ COCTOSIHHS BEILIECTBA 24.01 bubmorexa HOK
P | - ' ' https://m.edsoo.ru/7dc2a739
®a3oBbIe IEPEXOIbI
DneKTpu3anus Tel U e€ MpOosiBICHUS.

o1 Onektpruueckuii 3apsia. /[Ba Buna 58.01 bubmmoreka [JOK
3NIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, ' https://m.edsoo.ru/1aff445f
JUAJICKTPUKA U TTOTYITPOBOTHUKH
DJIeMEHTapHBIN JIEKTPUUCCKUN 3apsi/l.

92 3akoH coxp aQHCHUS BJI:KT qucxorlc)) 29.01 bubmmorexa [IOK

P P ' https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apanoB. Toueunbie 30.01 bu6nuoreka [IOK
3apsiabl. 3akoH Kynmona ' https://m.edso00.ru/445b7746

94 Pemenue 3amay 30.01 bu6mmoreka [IOK




https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Onexrpuueckoe nojie. Ero aelicteue Ha

but6mmoreka [IOK

95 31.01
DIIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB AIEKTPUYECKOTO OIS,

96 [TpoOHerIit 3apsia. JInaum 04.02 bu6nuoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS. ' https://m.edsoo.ru/3dac6957
OnHOpPOAHOE AIEKTPUUECKOE T10JIE
IToreHMaILHOCTE

97 3JIEKTPOCTaTHYECKOro noJia. PazHocTh 05.02 bubmmorexa [OK

p ) ' https://m.eds00.ru/80021447
MOTEHITUAIIOB U HANIPSHKEHNE
[ToTenuunanpHas sHEprus 3apsijia B
98 3JIEKT OCTaTI/I‘IeCKOI\I; rnojue I;IOTeH nan 06.02 bubmmorexa [OK
P : H ' https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TOJIS U

99 A3HOCTH MTOTEHIIMAJIOB JIJIS 06.02 bubmorexa [IOK
p 5 s ' https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO MOJIs

100 [IpuHIMT cynepno3uiiuu 07.02 bu6nuoreka [IOK
3JIEKTPUYECKUX T10JIEH ' https://m.edsoo.ru/Ocfe4abe

bu6mmoreka [IOK

101 Pemenue 3agau 11.02

A https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone 15.02 bubmmoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl ' https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsHKEHHOTO 11O

103 00béMmy mrapa. [Toe paBHOMEpHO 13.02 bubmmorexa [IOK

y P ) P N P ' https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEYHOM MITOCKOCTH
[IpoBOHUKY B 3JIEKTPOCTATHYECKOM
104 poBon p 13.07 bu6mmoreka [IOK

mnojie. Y cloBue PaBHOBCCHUA 3aps10B

https://m.edsoo.ru/32405eab




JIMBIEKTPUKHU U ITOJIYIIPOBOHUKH B

bubmunoreka LIOK

105 14.02
3IIEKTPOCTATUIECKOM MOJIE https://m.edsoo.ru/060ebab5
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTh 18.02 bubmorera [IOK
A pa- P ' https://m.edsoo.ru/845b4{73
TJIOCKOTO KOH/ICHCATOpa
107 [TapannensHOE cOeAUHEHNE 16.02 bu6nuoreka [JOK
KOHJIEHCATOPOB ' https://m.edsoo.ru/d11e8ce?
108 ITocnemoBarebHOE COSTUHEHIE 50.02 bubmunoreka LIOK
KOHJIEHCATOPOB ' https://m.edsoo.ru/1€992920
bubmunoreka LIOK
109 2 20.02
HEPTILL SAPIBREHHOND KomaeHCaTOpa https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3amau 21.02 https://m.edsoo.ru/5tb2acb5
https://m.eds00.ru/27434040
11 JIBr>KeHUE 3apssKEHHOW YacTHULBI B 25 02 bubnuorexa LIOK
OZHOPOIHOM 3JIEKTPUYECKOM I10JIE ' https://m.edsoo.ru/8341d6ac
112 Pemmenue 3agau 26.02
113 O06001IeHre U cucTeMaTr3aIus 3HaHHHA 27,02 bubmuoreka [{OK
1o Teme "DieKkTpuueckoe mnoie" ' https://m.eds00.ru/5752603f
114 KoHnTtponbHast paborta mo Teme 7.02 bu6nuoreka [JOK
"DnekTpuueckoe mose" ' https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA
115 CYIIECTBOBAHUS MOCTOSIHHOTO 28.02 bubmmorexa [TOK
v ' https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bub6munoreka LIOK
116 Ucto oka. Ha enue u DJ1C 04.03
TOTHHRI TOK npsbikerHe 1 /1 https://m.edsoo0.ru/0839al15
117 3akoH OMa 711 yyacTKa LEnu. 05.03 Bbubmuotexa [JOK

DNEeKTPUUECKOEe COMPOTUBIICHHE

https://m.edsoo.ru/f14£251e




3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOTHHUKA OT €TO

bu6munoreka LIOK

118 06.03
JUTAHBI ¥ TUTOIAIA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VY enpHO€ CONMPOTUBIICHUE BEIIECTBA. 06.03 bubmmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MAPATIEIBHOE, 07.03 bu6mmoreka [IOK
CMEILIAHHOE COEIUHEHHUE IIPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX 11.03 bubmmoreka [JOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuoreka [IOK
122 Peerye 3axas 12.03 https://m.edsofru/388 1b469
123 Pabora snekTpuueckoro Toka. 3akoH 13.03 Bbu6muotexa [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
124 | Pemerme sazat 1303 ngi/lfgffifﬁmlbmf
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TeruioBass MOIITHOCTh, BEIZIEIsAeMas Ha 14.03 Bubmzorexa IOK
https://m.eds00.ru/99750a6f
pe3ucrope
126 | Pemerne saza 1803 Eggg;gj;;ggib7zfcz4
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 19.03 bu6nuoreka [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJ1s MOTHOM (3aMKHYTOM) 20.03 bubnuoteka [JOK
BIIEKTPUYECKON LIETTH https://m.edsoo.ru/221140tb
125 | Pemerine saza: 2003 Eggj;gj;;gggssowm
130 MoImHOCTE UCTOUYHHUKA TOKA 21.03 bu6mmoreka [IOK




https://m.edsoo.ru/a0ae51d8

bubmunoreka LIOK
131 K 25.03
OPOTIOE SaMbIKATIHe https://m.eds00.ru/546£5632
bu6mmoreka [IOK
132 K 26.03
OHJICHCATOP B IIEMH TTOCTOSTHHOTO TOKA https://m.cdsoo.ruw/3536863c
but6mmoreka [IOK
1 P 27.03
33 CHICHHE a1 https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "IlocTOSITHHBIN 9703 bubnuoteka [JOK
INEKTPUUYECKUIN TOK" ' https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IlocTosTHHBIH 58.03 bubmunorexa LIOK
SIIEKTPUYECKHUI TOK" ' https://m.edso0o0.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN 08.04 bubnuorexa [JOK
INEKTPUUYECKUI TOK" ' https://m.edsoo.ru/eb5d4687
O00011eHNEe U cUCTEMATU3ALNs 3HAHUN
137 1o TeMe "[10CTOSAHHBIN IIEKTPUUECKUI 08.04 bubmorexa HOK
| P ' https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabota no teme 09.04 bubmmoreka [JOK
"IToCTOAHHBIN JIEKTPUUECKUHN TOK" ' https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUSCKUIN 10.04 bubmmorexa [IOK
p o ' P ' https://m.edsoo.ru/da794295
TOK B MeTayiIaXx. CBEpXMPOBOAMMOCTD
DIIEKTPUUYECKHUI TOK B pacTBOpax 1
140 acIiaBax 3JICKTPOJIUTOB. 3aKOHBI 10.04 bubmorexa [IOK
p P ’ ' https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bub OK
141 DnexTpuueckui Tok B razax. [lnasma 11.04 htI‘/prsJ?/P/Ir?:(Il(sigru/92d92f76
142 DJIEKTPUUYECKUH TOK B BaKyyMe. 15.04 bu6nuoreka [IOK

BakyymHble mpubopsl

https://m.edsoo.ru/2E+160




DNEKTPUYECKUN TOK B

bubmunoreka LIOK

143 16.04
MOJTYITPOBOJTHUKAX https://m.edsoo.ru/ab61c660
bubmunoreka LIOK
144 [MomynpoBoIHUKOBBIE TPUOOPHI 17.04 hitps://m.odsoo. /83622200
Du3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HATIPSIKEHUS
145 B LIENU MTOCTOSIHHOT'O TOKA IIPU ITOMOLIA 17.04 Bubmzorexa IOK
https://m.edsoo.ru/5643ea56
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENbHBIX TPHOOpOB"
Du3n4eCcKuil IPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO JBUKECHUS 18.04 Bbubmuotexa [JOK
C LEJIBIO ONPEACIICHUSI MTHOBEHHOM https://m.eds00.ru/f6292f5f
ckopocTH"
Du3n4eCcKuil IPAKTUKYM 110 TEME
147 "N3mepeHue yCKOpEeHHUs IpU 22.04 Bbubmuotexa [JOK
MPSMOJIMHETHOM PaBHOYCKOPEHHOM https://m.eds00.1ru/6960b6ef
JBUKEHUHU 110 HAKJIOHHOM MII0CKOCTH"
Du3n4eCcKuil IPAKTUKYM 110 TEME
148 "H3mepenue yCKopeHHst CBOOOIHOTO 23.04 bubmorexa OK
https://m.edsoo.ru/d1ea2402
najeHus
DuU3NYECKU MPAKTUKYM 1O TEME
149 "U3ydyeHue nBH>KEHUA TeJla Mo 24.04 bubnuoreka [IOK
OKPY>KHOCTH C ITIOCTOSIHHOW MO MOJTYJIIO https://m.edsoo.ru/bcf53514
CKOPOCTBIO»
®uU3nYeCKui MPAKTUKYM 10 TEME
150 "NU3Mepenne paBHOJACHCTBYIOLIEH CHITBI 24.04 bu6nuoreka [IOK
NP IBHKEHUHU OpyCKa 10 HAaKJIOHHOM https://m.edsoo.ru/0b34db84
MJI0CKOCTH"
151 DuU3NYECKU MPAKTUKYM 1O TEME 25.04 bu6mmoreka [IOK




"UccnenmoBaHue 3aBUCUMOCTH CHII
YIIPYTOCTH, BOSHUKAIOIIMX B IPYKHHE
U PE3WHOBOM o0pasIie, OT X
nedhopmarun’

https://m.edsoo.ru/b55b81al

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue kod¢puimenTa TpeHus mo

bub6munoreka LIOK

152 BEJIMYMHE YTII0BOTO KO3 dUIIUEeHTA 29.04 https://m.edso0.ru/b83b1607
3aBucuMocTd Frp(N)"
Du3n4eCcKuil IPAKTUKYM 110 TEME
153 "HccnenoBaHue ycloBUN pPaBHOBECHS 30.04 Bubmuotexa [JOK
TBEPIOIO TENA, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpalIeHUs
Du3n4ecKuil IPaKTUKYM 110 TEME
154 "HccnenoBaHue COXpaHEHUS UMITYJIbCA 30.04 bubmorexa OK
. " https://m.edsoo.ru/8561b28e
IIPU YIIPYTOM B3aUMOJEHCTBUU
DuU3NYECKU MPAKTUKYM 10 TEME
155 "N3ydyeHune u30TepMUUYECKOTO Mpolecca 06.05 bu6nuoreka [IOK
UCTIOJIb30BaHUE LU(POBOIA https://m.edsoo.ru/e0fe7e07
naboparopun
156 DuU3NYECKU MPAKTUKYM MO TEME 06.05 bu6nuoreka [JOK
"U3mepenune ynenbHON TEMI0EMKOCTH https://m.edsoo.ru/2f2faa61
Du3n4ecKuil IPaKTUKYM 110 TEME
157 "N3mepenune abCOMOTHOM BIaKHOCTH 07.05 bubmmoreka [JOK
BO3/lyXa M OLICHKA MACCHI ITApOB B https://m.edsoo.ru/6bla23b5
IoMeIIeHun".
Du3n4eCcKuil IPAKTUKYM 110 TEME
bub6munoreka LIOK
158 "N3yueHue npoTekaHus TOKa B LIETIH, 08.05

coJepIKallleil KOHJIEHCaTOp

https://m.edsoo.ru/ec424377




Du3n4eCcKuil IPAKTUKYM 110 TEME

bubmunoreka LIOK
159 "UccnenoBanre cMEIaHHOTO 08.05
! " https://m.edsoo.ru/2b179d98
COCTMHECHUS PE3UCTOPOB
160 Du3n4eCcKuil IPAKTUKYM 110 TEME 13.05 bu6bnuorexa LIOK
"Hab6roeHue >aekrponusa’” ' https://m.eds00.ru/64b6e901
PesepBHEIi ypok. O000IIEHNE U
161 CI/ICTIe)MaTmZp WSl 3HAHUH IO TEME 14.05 bubmorexa HOK
. LI” ' https://m.edsoo.ru/ed017d93
Kunematuka
PeseprubIit ypok. O6001IeHNE 1
162 CI/ICTIe)MaTmZp ust 3H3HI/II§I 10 TEME 15.05 bubmmorexa [OK
" ) B ' https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHeIil ypok. O600IICHHE U
163 CI/ICTIe)MaTmZp WSl 3HAHUH 110 TEME 15.05 bubmmorexa [IOK
" B " ' https://m.edso0.ru/0f9752ac
CraTuka TBEpJ0To Temna
PesepBHelil ypok. O600IICHHE U
164 CHCTIe)MaTmZp WSl 3HAHUM 110 TeMe 16.05 bubmorexa HOK
" a " ' https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubiit ypok. O6001IeHNEe 1
165 CHUCTEMAaTHU3aLMs 3HAHUH 10 TEME 20.05 bubnuoteka [JOK
"OCHOBBI MOJIEKYJISIPHO -KMHETHUUYECKOM ' https://m.edsoo.ru/de148976
Teopun"
PesepBHEIi ypok. O000IIIEHNE U
P P . but6mmoreka [IOK
166 CHUCTEMaTH3als 3HAaHUH 110 TEME 20.05
" " https://m.edsoo.ru/Obcc77¢1
Tepmonunamuka. TemnoBsle MalIMHbL
Peseprubriit ypok. O6001IeHNEe 1
CHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
167 1 21.05 bubmuoreka [IOK

"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®azoBble Iepexoab”

https://m.edsoo.ru/59ca5¢91




PesepBHelil ypok. O600IICHHE 1

. bubmuoreka [IOK
22.05
168 SI/ICTeMaTI/ISaI_[I/IH 3HaHIfI/I 10 TEMe 1 hitps://m.cdsoo.rw/£2381c0c
DIIEKTPUYECKOE MOJIE
PesepBurblil ypok. O000IIEHNE 1
P P ?l bubmuoreka [IOK
169 cUCTEMAaTHU3aIisA 3HAHUH 110 TEME 1 22.05
" N N " https://m.edsoo.ru/3caebdal
[ToCTOSIHHBIH 2K TPUUECKUN TOK
PesepBurblii ypok. O0001IEHHE 1
170 CI/ICTIG)MaTI/IBZ.]p s :%HaHHI;IJl o TeMe "Toku 1 23.05 BrbmaoTexa LIOK
B | ' https://m.edsoo.ru/cc7681d4
B PA3IMYHBIX CpeJax
OBHIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
BsaunMoelicTBUE ITOCTOSHHBIX
1 MarHuTOB ¥ TPOBOJHUKOB C TOKOM 1 bubmorexa OK
POBOA ’ https://m.edsoo.ru/487a8593
MarnutHoe none. ['unoreza Ammnepa
Bektop MarHuTHO# UH, 15048
2 [Tpun plxm Cyneprno3u EZK l\jllaFHI/ITHBIX 1 bubmorexa [IOK
P \,H yrep H . https://m.edsoo.ru/4clabccb
noJsiell. JINHUU MarHuTHOW MHIYKIIUH
3 MarauTtHoe 1nose NpoBOJHUKA C ) Bbubmuotexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnuorexa LIOK
MOZYJIb https://m.edso0.ru/26d9¢c5ba
but6mmoreka [IOK
5 Pemenue 3ana 1
HICHHE saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bu6nuoreka [IOK
DNEeKTPOU3MEPUTEIHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHHE U
7 MOAYJb. JIBHKEHUE 3apsSKEHHON | bubmmoreka [JOK
YacTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
bubmunoreka LIOK
8 Pemenue 3ana 1
HICHHE Sanat https://m.edsoo.ru/504e98c7
bu6 OK
9 Pa6ota cunsl Jlopeniia 1 nonmotexa I

https://m.edsoo.ru/d518bedb




bubmunoreka LIOK

10 Pemenue sanay https://m.eds00.ru/93617bd9
M eIeCTBE.
. (DarHI/ITHoe T10JIC B BEILIECTB BuGmorexa LOK
CPPOMATHCTHIH, Tapa- 1 https://m.eds00.ru/30ff9608
JHaMarHeTHKU
0] CcTBa
, CHOBHEIC CBOI/ICTBH BuGmorexa LOK
beppomarneruios. Ipumenenue https://m.eds00.ru/0b58190a
(dheppoMarHeTUKOB
13 Pemenue 3agad mo reme "MarautHoe bubnuoteka [JOK
mojie" https://m.edsoo0.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarautHoe bubnuoreka [JOK
mose" https://m.edsoo.ru/41c4ae8a
A a oM
g BIICHUC C-)JIIE_)IKTpOM THUTHOMH ) BuGmmorexa LIOK
HHYKIHH. LIOTOK BEKTOPa MATHUTHOU https://m.edsoo.ru/b3efalcl
WHIYKIUU
bubmunorexa LIOK
16 INC munyKuun https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubmmoreka [JOK
Qapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe nose. Toku bu6nuorexa [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMY B ABUKYIIAXCS bubmunoreka LIOK
MPOBOJHUKAX https://m.edsoo.ru/0235¢cc02
20 p bubmuoreka [{OK
CIICHAE 33124 https://m.edsoo.ru/4dfda618
bu6munoreka LIOK
21 Hpaguo Jlexna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubnuoreka [JOK




HHAYKTHUBHOCTHU B IICTIU MMOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenue camonnaykuuu. JJC bubnuoteka [JOK
CaMOUHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 DOHeprusi MarHUTHOT'O MOJIsI KATYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0Jie https://m.edsoo.ru/b3cOad11
bubmunoreka LIOK
25 Pemenue 3ama
HHCHHE 3a7aT https://m.edsoo.ru/88169d2b
26 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHUM MO Teme "DNeKTpoauHamMuKa" https://m.edsoo.ru/76484025
7 KonrtponsHast pabora o Teme bu6nuorexa [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KoneoarensHas cucrema. CBOOOIHEIE
28 KkosneOanust. 'apmoHnueckue bubmmorexa IOK
-Lap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 KunemaTnueckoe u nTMHaMHU4YECKOE bubmuoreka [{OK
OITMCcaHue KoieOaTenbHbIX ABIKEHUN https://m.eds00.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
IMHAMHYECKOI'0 OIMHUCAHUA
30 rapMOHMYECKHUX KOJICOaHUN U3 UX bubmorexa LIOK
p https://m.eds00.ru/e3¢99692
SHEPTEeTUYECKOT0 U KHHEMATHIECKOTO
OIMCAaHUS
bubmunoreka LIOK
31 Ammnuryna u ¢asa KkojreOaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KOJICOAHHIA.
1 [Tepnoa ManbIx cBOOOTHBIX bubmunoreka LIOK

KOJIeOaHMUIT MaTEMaTHIECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319




KoJIeOaHUH TPY>KUHHOTO MasgTHUKA

1 3aryxaromue KojaeOaHusl. bu6nuoreka [IOK
Bremnyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 A §)
BTOKOJIChanHA https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemntenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Vpok-koH(Dpepennus "MexaHnueckue
36 Kfne(iaHH;b BpM ;)IKaJ'II)HI)IX bubnnorexa [IOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHIE U CUCTEMATH3ALIMS
37 3HAHUH 110 TeMe "MexaHn4ecKue buGnnorexa LIOK
. https://m.edsoo.ru/eb84182f
Koe0aHus
18 DIEKTPOMArHUTHBIE KOJICOAHMUS. bu6nuoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMITUTY/AbI
39 3apsIa KOHAeHcaTopa ¢ aMIINTYIOMI bubmmorexa IOK
A A p A https://m.edso00.ru/093{9afl
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK
HJIeaTbHOM KOJIE0AaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroime 3IEKTPOMarHuTHEIE
41 Kon}géaml; B peHHHe bubmmorexa [OK
’ yra https://m.edso0o.ru/5¢668619
ANIEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsbiii Tok. Pesuctop u
42 KOHJICHCATOP B LICIH IIEPEMEHHOI'O bubmmorexa [OK
A p B P https://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIYKTUBHOCTH B LIETTH but6mmoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akon OMa Jy1s SIEKTPUUYECKOM 1enn

but6mmoreka [IOK

44
[IEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
45 AMIIIMTYIHOE U NEUCTBYIOIIEE bubmorexa LHOK
b n yrom https://m.edsoo.ru/lcac6cdc
3HAYECHHE CUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON IIETTH bubmorexa LIOK
p I https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CILICHAC 33124 https://m.edsoo.ru/al6836a4
WUneanpHbIif TpaHChOpPMATOP.
48 HHOI/ISBO CTBE ne(l)e paqa I/Ip bubmorexa LOK
P a - TTepedt " https://m.edsoo.ru/f97418ae
moTpeOIeHNE IEKTPUIECKOW SHEPT U
DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOPHEPTUU.
49 Kp JIBT z I/Icnonmofaﬁmp bubmorexa LOK
YRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCEAHEBHOM
JKU3HU
bubmunoreka LIOK
50 P
CILICHAE 3a]1ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CIICHAE 33124 https://m.edsoo.ru/7cab5918
O06001IeHEe U CHUCTEMAaTU3 AU
52 3HAHUH 110 TeMe "DJIEKTPOMarHUTHEIC bubmmorexa [OK
" p https://m.edsoo.ru/401024a9
Kose0anus
53 MexaHN4YeCKHE BOJTHBI. bubmuoreka [{OK
XapaKTEepUCTUKHA MEXAHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJIH bubmuoreka [IOK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LIOK
Y. Aapaktep K https://m.edsoo.ru/138b6109
56 Wudpa3syk u ynprpassyk. lllymoBoe bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.eds00.ru/7380038f
bubmunoreka LIOK
57 P
ClierHe saat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIE BOJHBI. bubmmoreka [JOK
N3nydeHnne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHeprus AMEKTPOMATHUTHBIX BOJIH. bu6nuoreka [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMarHUTHBIX Bubmmorexa [IOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHIBI paTuOCBsI3U U
61 TeJIeBUIeHNA. Pagromokamnus. bu6munoreka LIOK
DJIEKTPOMArHuTHOE 3arps3HEHUE https://m.eds00.ru/9196{18
OKpY>KaloIlen cpeibl
6 KonrponbHas pabora o Teme Bbubmuotexa [JOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOIUHEIHOTO bubnuoreka [IOK
pacupoCTpaHEeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
64 3aKOHa IPSIMOJINHEWHOTO Bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacripocTpaHEeHHs CBETa
65 Otpaxenue ceera. [lnockoe 3epkao. Bbu6muotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubmmoreka [JOK




OTHOCHUTEIBHBIN ITI0KA3aTeNlb
npenomiieHus. [loaHoe BHyTpeHHEee
oTpaxkeHue. [IpenenbHblii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npuMeHeHUE

bub6munoreka LIOK

67
3aKOHOB OTPAXEHUS U MPEIOMIICHUS hitps://m.cdsoo.r/49d830a9
CBeTa
Xop ydent B mpusMme. Jlucnepcus
N but6mmoreka [IOK
68 cBera. ClIoKHBIN cocTaB O€JIoro CBera.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3zpl. @OKYyCHOE PacCTOSTHUE U bu6nuoreka [IOK
OIITHYECKAasl CHUJIa JIMH3bI https://m.eds00.ru/60441359
70 [Toctpoenue n300paxxeHuil B TMH3aX U bubmmoreka [JOK
HUX CHCTEMAaX. YBEJIINYECHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 n300paXeHUH, ITOJTYYaEMBIX C bubmorexa HOK
P > ya https://m.edsoo.ru/5a86809
IIOMOIIIBIO JIMH3
72 I'na3 kak onTuueckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 o I/IMGHI/IMOIC[TI/I I‘C(I))MI[GT NUECKOU bubmorexa HOK
p p https://m.edsoo.ru/cd174al0
OIITUKH
74 CxopocTh CBETa U METO/IBI €€ bubnuoreka [IOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
75 CIepcHs cBeTa
Aucnepens ceet https://m.edsoo.ru/lel6¢ccbe
76 HNutepdepennus cBeta bubnmorexa LOK

https://m.edsoo.ru/5fc0c638




KorepeHTHble HCTOYHUKU. Y CIIOBHS

77 HaOII0ICHUSI MAKCUMYMOB H bubmmorexa [OK
https://m.edsoo.ru/c6416d48
MHHUMYMOB
bubmunoreka LIOK
78 Pewenne sanay https://m.edsofru/3061de2b
bubmunoreka LIOK
& Tpmvenerie marepdepeniun https://m.edsofm/668€db08
bubmunoreka LIOK
80 Jlndpaxuns ceera https://m.edsoclfru/ 12ed04b5
21 Hudpakimonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJI0ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnunorexa LIOK
82 Pemenne sanay https://m.edsofm/d5804l la
23 ITonepeyHOCTh CBETOBBIX BOJIH. bubmuotexa [JOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bubmunoreka LIOK
84 Pewenue sanad https://m.edsofm/056c8158
85 CBeToBbIC ABJICHUS B IPUPOJIE brommorexa LIOK
https://m.eds00.ru/0b36363d
26 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [{OK
3HaHu# 1o treme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonrponsHas pabora o Teme bu6nuorexa [IOK
«Onrukay» https://m.edsoo.ru/82315dd4
['panuibl TPUMEHUMOCTH
28 KJIaCCHYECKOM MEXaHUKH. 3aKOHBI bubnuoteka [JOK
BIIEKTPOJVHAMUAKH U TTPUHIIUTI https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuoteka [JOK




OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHne BpPEMEHH U COKpaIeHUE
TUTHHBI
01 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN bu6nuoreka [IOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b Macchl € SHEpTUEH 1
92 HMITYJIbCOM PEIIITUBHCTCKOM YaCTHIILI bubmiorexa HOK
Y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBecHOE TEIIIOBOE M3ITyUCHUE bubmorexa HOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
o4 3aKoH cmemenns Buna https://m.edsoo.ru/1¢5{f752
95 I'umotesa M. Ilimanka o KBaHTax. bubnuoreka [JOK
®oTOHEI https://m.edsoo.ru/a5ffa218
bubmunoreka LIOK
96 6]
HCPTH M MMITYTLC (oToma https://m.edsoo.ru/7fb307ec
97 dororpdext. OnbiTer A. T'. bubmmoreka [JOK
CroneroBa. 3akoHbl hoTodPdekxTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHmTeHa 17151
98 dororddekra. "Kpacnas rpanumna" bubmorexa [IOK
- P pati https://m.edsoo.ru/01ef4556
dboTodrddekra
99 Hasnenue ceera. Onbith [1. H. bu6nuoreka [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BoiHOBEIE CBOIICTBA YaCTHII but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bomnnsl ne bpoins. /[nuHa BOJIHBL 1€

101 Bpoiins u pazmepst obmactu bubmmorexa LIOK
p p P . https://m.edsoo.ru/5df8bafl
JIOKAJTU3aIMH IBIKYIICHCS YaCTHUIIBI
102 KopnyckyisipHO-BOJIHOBOM yanu3m bubmorexa [JOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha Bbu6muotexa [JOK
KpUcTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3amMepeHuid B MUKPOMHUPE.
104 Coojﬂfmeﬂnﬂ Hezn e eHéHH(E)CTepr Bubmmorexa [IOK
. peA https://m.edso00.ru/65783dec
Ieiizenbepra
bu6mmoreka [IOK
105 Pemerme rpaguueciux sanas https://m.edso0.ru/e70195bd
. but6mmoreka [IOK
1 P
06 CHICHHE PACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KonrponsHas pabora o remam: BuG 110K
noIMoTeKa
1 " T " "K -
07 OCHOBH‘,C 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3m
OMNBITHI IO UCCIIETIOBAHUIO CTPOCHUS
108 aroma. [InmanerapHas mozenb aTroma bubmorexa OK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
but6mmoreka [IOK
109 Hoctynatsi bopa https://m.edsoo.ru/404dfa9a
110 Bunael cniektpoB. CriekTp ypoBHEM bubnuoreka [JOK
SHEPTUU aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubmuotexa [JOK
HU3ITYYEHHE CBETA https://m.edso0o.ru/f945d85¢
112 Jlazep Bbubmuotexa [JOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoOe Yucio Aapa. M3oTomsl.
PagnoakTuBHOCTE

bu6munoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KUBBIE
opranu3msbl. Jlozumerpust

bubmunoreka LIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. JledhekT macchl sipa.
Snepubie peakuuu. AnepHbie
peaxTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCMEeKThI Pa3BUTH
SIEPHOM SHEPrEeTUKH

bubmunoreka LIOK
https://m.edsoo.ru/ff1758d0

116

MerTo/ibl perucTpaiuu u
HCCIICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bbapronbl, ME30HBI U JICNTOHBHI.
IIpencraBnenne o CtanaapTHOM
MOJICIIN. KBapK-FJIIOOHHa}I MOJICJIb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npeaenamu CTaHIapTHOU
Moaenu. TéMHas matepust U TEMHas
sHeprus. EnuncTBo Qusnueckon
KapTUHBI MUpa

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTHS ACTPOHOMUHU.

but6mmoreka [IOK




3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMeHUMOCTh 3aKOHOB (PU3UKU JISI
00BSICHEHUS IPUPOJIBI KOCMHUYECKHX

but6mmoreka [IOK

119
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHX https://m.edsoo.ru/39c44028
HCCIICIOBAHU
CoBpeMEHHbIE ONITUYECKHE
bu6mmoreka [IOK
120 TEJIECKOTbI, PAIMOTEIIECKOTIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3pesnus,
121 SIpKHE 3BE3]BI, INIAHETHI, HX BHANMOE bubmorexa LIOK
P AL, ’ a https://m.edsoo.ru/aac588eb
NIBIOKEHHE
Conneuynas cucrema. CoJrHIIE.
122 ConHeuHas akTUBHOCTh. ICTOYHHUK bubmmorexa [IOK
. https://m.edsoo.ru/22748eb4
sHepruu CoJHIIa U 3BE3]T
3BE3bI, NX OCHOBHBIE
123 XapakTepuCTUuKu. Jnarpamma Bubmmorexa [IOK
| PacTep . P | https://m.edsoo.ru/42169944
CHEKTpaIbHBIN KJIacC — CBETUMOCTD
124 3Be3abI IIIaBHOH IIOCIEN0BATEILHOCTH bubmmorexa [OK
https://m.edsoo.ru/b3cb766¢
BuyrtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIEHUS O bu6nuorexa [IOK
MPOUCXOXKACHUH U 3BoJoMK CoJlHLIa https://m.edsoo.ru/d09da494
M 3BE3]1. ITalbl )KU3HU 3BE3]T
Muneunsiii [Iyte — Hama [ManakTuka.
126 Tume! ranaktuk. YépHble ABIPHI B bubmmorexa [OK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
s,Ipax rajJjakTHK
127 Bcenennas. Pacuimpenne Beenennoid. bu6nuoreka [IOK

3akon Xa66ma. Teopus bosnbmioro

https://m.edsoo.ru/3dbdf0d2




B3pbIBA. PenukToBoe HU3JTyUYCHUC

128

MacmrabHas cTpykrypa Beenennoii.
Meraranaktuka

but6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTpPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

®uU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O IT0JIA
IMOCTOSIHHBIX MarHUTOB' WJIH
"WccmenoBanue CBOMCTB
dbeppoMaruHeTUKoB" UIH
"HccnengoBanue QeldCTBUS
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

@u3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMiiepa uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa'" UIIN
"OnpeneneHne MarHUTHOM MHIYKIIUHA
Ha OCHOBE U3MEpPEeHUs CUIIbl AMriepa"

bubmunoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCKUil IPAKTUKYM I10 TEME
"HccnenoBaHue IBICHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpenesneHne HAYKIIUA BUXPEBOTO
MardHuTHOTO MOJIsT"

https://m.edsoo.ru/c36658da

133

Du3NYeCKUl IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
camonnaykiuu'" nin "Coopka Moenn
3JIEKTPOMArHUTHOTO TeHepaTopa"

bubmunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

@u3NYeCKUi IPAKTUKYM I10 TEME

bub6munoreka LIOK




"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHu HUTSIHOTO U MPY>KUHHOTO
MasiITHUKOB"

https://m.edsoo.ru/5d159d35

135

@u3NYECKUi IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B
IPYXKUHHOM MasiTHUKE"

bubmuoreka [IOK
https://m.edsoo.ru/a28026bd

136

OuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro Toka
gepes MOCIIE0BATEIbHO COEINHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop”
win "HccnenoBanne paboTs
MCTOYHUKOB CBETA B LIETH
MepEeMEHHOro ToKa"

bub6munoreka LIOK
https://m.edso00.ru/89dc2d90

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU
BOJIHBI"

bubmunoreka LIOK
https://m.edsoo.ru/b100661a

138

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue nokasaTelis IpeaoMICHUs
crexna" unu "llonyuenue
M300pakeHus B CUCTEME U3 TIIOCKOTO
3epKayia v JUH3bI"

but6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

Pu3NYeCKUil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBarOIUX JUH3"

bub6munoreka LIOK
https://m.edsoo.ru/b879fb3f

140

@u3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




UHTEepPEPEHIINH U TOJSIPU3ALIH
ceera"

141

Du3NYeCKUi IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUH
PENSATUBUCTCKUX YaCTHULL (T10
doTorpadusiM TPEKOB 3apSIKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"

bubmunoreka LIOK
https://m.eds00.ru/63756¢47

142

@u3NYeCKUl IPAKTUKYM I10 TEME
"N3mepenue nocrostHHou [1nanka Ha
OCHOBe uccienoBanus Gporordpdexra"
nim "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMOA OT
HanpspKeHus"

bub6munoreka LIOK
https://m.edsoo.ru/eb916£82

143

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3pekEHHOr0 aTOMapHOIro BOAOpOAa
Y U3MEpPEHHE MOoCTosTHHON Prundepra"

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paauoakTUBHOIO
¢doHa c ucnoab30BaHUEM J103UMeETpa”
win "M3ydenue nornomienus o6era-
YACTHUI[ ATIOMUHHAEM"

bu6munoreka LIOK
https://m.edsoo.ru/c3dabebe

145

Du3NYeCKUl IPAKTUKYM I10 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JJIST OTIPEICIICHIS
MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bubmuoreka [IOK
https://m.edsoo.ru/1072021e




co3Be3ausi CeBepHOro Moymapus u
spkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, TIJIaHET, TYMAHHOCTEHN
U 3BE3QHBIX CKOILICHUN"

O06o001IeHne U cuCTeMaTU3aIUs
3HaHuil. Posb GU3MKK 1 aCTpOHOMHH B

N . bubmunoreka LIOK
146 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, 1
. N https://m.edsoo.ru/ad6ddeed
COIMAIBHON M ATHYECKOM chepax
NeATeIIbHOCTH YCJIOBEKA
O060011IeHNE U CHCTEMATH3ALIHS
147 3Hanuil. Posib 1 MecTo ¢pu3nku u Bbubmuotexa [JOK
aACTPOHOMHUHU B COBPEMEHHOW HAy4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06o001IeHNE U CHCTEMATH3ALIHS
3HaHuil. Pone ¢pusnueckoi Teopun B
OPMHUPOBAHHH MPEACTABICHUM O
148 inlz)nqepcxoﬁ KapTEIHe MHpa, MECTO bubmorexa [IOK
. ’ https://m.edsoo.ru/e7d400f4
(hU3UYIECKOI KapTUHBI MUPaA B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUIA O IPUPOIC
149 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [{OK
3HaHu# 1Mo teme "Kunemaruka' https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHui 1mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHrE U CHUCTEMAaTU3ALIH bu6mmoreka [IOK
3HaHui mo teme "Iunamuka" https://m.edsoo.ru/2dfbafe5
O06o0011IeHNE U CHCTEMATH3ALIHS Bt LOK
3 nOIMoTEKA
152 3HaHui o Teme "CTaThka TBEpI0ro

Tena"

https://m.edsoo.ru/3cca482¢




O0001IEHYE ¥ CUCTEMATU3 AU

bubmunoreka LIOK

153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS
" p https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHIE U CUCTEMATHU3ALIMS Bt LOK
5 nOInoTeEKa
154 3HaHu# 110 TeMe "OCHOBEI httos://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH"
O06001IeHrE U CUCTEMAaTU3 AN Eub 1OK
. HOIHOTEKA
155 3HaHUH 10 TeMe "TepMoauHaMUKa.
T | https://m.edsoo.ru/c63f7c10
€IUIOBBIE MAIITUHEI
O06001IeHrEe U CUCTEMAaTU3 AU
156 3HaHUi 1Mo TeMme "ArperaTHble bu6nuoreka [IOK
coctosguud Benlectna. ®a3oBrle https://m.edsoo.ru/1d36b5b1
nepexonr"
O0001IeHrE U CHUCTEMAaTU3 AN BuG 1IOK
3 nOIHnoTeEKa
157 3HAHUM MO TeMe "DNEKTPUIECKOe
" https://m.edsoo.ru/3bf0def9
noJie
O00011IeHIE U CUCTEMATH3ALIUS Bt LOK
. . HOIHnoTEKA
158 3HaHUH 110 Teme "lTlocToSTHHBIN
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUN TOK
O00011IeHIE U CUCTEMATH3ALIUS Bt LOK
5 nOIHnoTEKA
159 3HaHUU 110 TeMe "TOKHU B pa3IMYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHrEe U CUCTEMAaTU3 AU bu6mmoreka [IOK
3HAHUH 110 Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBubIil ypok. O60061eHIE 1
. bubmmoreka [JOK
161 cucTeMaTH3alis 3HaHUH 10 TEME ' s
"yeKT " https://m.eds00.ru/053¢2248
pOMarHuTHast WHIYKITUS
162 PezepBHblit ypok. O0o01ieHne u Bubmuotexa [JOK




cucreMaTrmni3anusia 3HaHHﬁ I10 TCMC
"Mexannyeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600ICHHE 1

163 CHUCTEMATHU3AaIUs 3HAHUH 10 TEME bubmmorexa IOK
"y " https://m.edsoo.ru/5¢2bb83d
JIEKTPOMAarHUTHBIE KOJICOaHUS
PeseprubIil ypok. O60011eHIE 1
164 CHCTEMAaTHU3allMsl 3HAaHUH 110 TeMe bubnuoteka [JOK
"MexaHUUYEeCKUE U 3JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PeseprubIil ypok. O600611eHIE 1
. bubnuoteka [JOK
165 cucTeMaTH3alis 3HaHUH 110 TEME httos://m.ed 1 152ad1603
ps://m.edsoo.ru/52a
"Onrtuka"
PeseprubIil ypok. O60061eHIE 1
. bubmmoreka [JOK
166 cucTeMaTH3alis 3HaHUH 110 TEME httos://m.ed s I5becle6s
ps://m.edsoo.ru/Sbeclc
"OcuoBrel CTO"
PesepBHeIit ypok. O600ICHHE 1
. bubmmoreka [JOK
167 CHUCTEMATHU3AaINs 3HAHUH 10 TEME httos://m.ed s H759d38
. ps://m.edsoo.ru/f7c
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBHeIit ypok. O600IICHHE 1
. bubnuoreka [JOK
168 CHUCTEMATHU3AaIN 3HAHUH 10 TEME httos://m.ed 1 1£511654
ps://m.edsoo.ru
"®duszuka aroma"
PesepBubIil ypok. O60061eHIE 1
169 CHCTEMaTHU3allMsl 3HAaHUH 110 TeMe bubnuotexa [JOK
"®u3uKa aTOMHOTO Si7pa U https://m.edsoo.ru/905¢5¢ce0
3JI€MEHTapHbBIX YacTUIl"
PeseprubIil ypok. O60061eHIE 1
. bubnuoteka [JOK
170 cucTeMaTH3alis 3HaHUH 10 TEME 1

"DnemMeHTs! acTpoduzuxu"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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