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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0Opa3oBaTeNbHOM
nporpamMmel, mpencraBiceHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalibHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO TIOCIEIOBATEIBHOCTh M3YUEHHS] TEM W Pa3/eloB y4eOHOTO
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpEJICTaBICHUE O LIENAX, COJACp)KAaHUM, 00IIel cTpaTernu oOyueHus, BOCIUTAHUS U Pa3BUTHUS
0o0yJaronmxcs cpecTBaMu yueobHoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOia€HHOTO YpOBHS IIO3BOJIAET pealu30BaTh 3ajadd
npodeccnoHaIbHON OpHEHTAllUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBHUW JUISl TPOSIBIEHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCS, KOTOpbIE
HEOOXOIUMBI NI TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusx MpodeccrnoHaTbHOTO
00pa30BaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme no Qusuke ompenensioTcs IUIAaHUPYEMBIE pPe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo10/10THYeCcKO OCHOBOM ISl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM OOydyarolMXcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeaHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUUX MPOrpaMM.

IIporpamma 1o (¢u3uMKe HE CKOBBIBACT TBOPYECKYI0 WHUIMATUBY YUYUTEIEH U
IIPEJOCTABIIET BO3MOXHOCTH JUISI pEIM3aldd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUECTBE YU€OHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpe.
HIkonbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IIPEMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBICHUM, H3y4aeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c(epe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJy4EeHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydarouierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBy kypca ¢u3uKM Ha ypOBHE CpeAHEro oOIiero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanonaraeT uCHojab30BaHuEe F'yMaHUTapHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
UCIOJb30BAHUU CaMOCTOSTENIBHOTO HKCIEPUMEHTA KaK IOCTOSHHO JeHCTBYOLIEro (akropa
yuebHoro mpouecca. /[l yrayOnéHHOro ypoBHA — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO HKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (DPOHTANbHBIE YUYEHHUYECKUE OIBITH IPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOJKHBI JIBa crocoba peanu3anuu GU3HYECKoro npakTHkyma. B mepBoM ciyuae mpakTHKyMm
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaX/I0OM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT NpakTHKyMa B CUCTEMY
na0opaTOpHbIX padOT, KOTOPbIE MPOBOAATCS B Ipoliecce U3ydeHus pasjena (temsl). Ilpu stom
1oJ1 paboTaMy MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIMH.

B nporpamme no ¢usuke cucrema ydeHMYECKOIO 3KCIIEPUMEHTA, 1a00paToOpHbIX paboT U
IIPAKTUKyMa MpeACTaBiIeHa €AUHBIM NepeyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IPAKTUYECKUX PabOT OCYILIECTBISAETCS Y4aCTHUKaAMH 00pa3oBaTENbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEM MOYpOYHOIO IUIAHUPOBAHMS M OCHalleHWs KaOuHeta ¢usuku. Ilpu sTom
oOecrieynBaeTcss OBJIaJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (M3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE IIPEIUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aJauM C SBHO 3aJaHHON M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 33/a4 TNPHOPUTETOM SBISAIOTCS 3aJaHUs Ha OOBsICHEHHE/NpecKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
($U3UKN JOKHO OBITH HE00X0AUMOE Tab0opaToOpHOE 000PYIOBAaHKE JJIS BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAaHOBKY IEPEUYMCIICHHBIX B MPOrpamMMe IO
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOEcleyuBaeTcsl B pacuéTe OJAHOIO KOMIUIEKTa Ha JBYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JIA0OPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOJe TMO3HaHHA U  (QOpMHUpPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(bopMupoBaHUE YMEHHH OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (HU3UKOM, IMOJArOTOBKA K JajbHEHIIeMy OOyuYeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUS PAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

NOHUMaHUe (PU3MYECKHX OCHOB M MPHHLUUIOB JEHCTBHS TEXHUYECKHUX YCTPOMCTB W
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3nka» Ha YypOBHE CpeaHEero oOmero oOpa3oBaHHs BBIOMpaeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp IMpoBeAeHUs JabOpaTOpHBIX padoT H
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJBI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUMH.

DKCIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs Mpupoabl. HabnroneHne u sKCriepuMeHT B
¢busuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYWH (QHAJOTOBBIE W IU(POBBIE M3MEPHUTEIbHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeIUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUA M MPOLIECCOB (MarepuaabHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UeATbHAS KUIKOCTh, UACATIbHBIN ra3, TOYCUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIbl €0 NTPUMEHUMOCTH. Pu3nyeckas Teopusl.

Pons u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HampsDKEHUsS B IENM TMOCTOSIHHOTO TOKa MpH TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1M(poBoil taboparopueit mo ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKEHHE. (OTHOCHTEIBHOCT MEXaHMYECKOTO JBkeHHs. Cucrema
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKHM, UX NMPOCKLUUU HA OCH CUCTEMBI KOOpAMHAT. CII0KEHHE NEPEMEILECHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIKEHHE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHU U UX rpaduKu.

CBobosnHOE majeHue. YCKOpeHHe CBOOOAHOrO majaeHus. J[BukeHue Tena, OpOILIEHHOIro
IO YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTU U YCKOPEHMSI MATEPUAJIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuBonuHeliHoe nBUKeHUE. J[BUKEHUE MaTEpUAIbHON TOUKHU [0 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. [lepuon m wacrota oOpamenus. LleHTpocTpemuTenbHoe (HOpMaJIbHOE),
KacaTeJIbHOE (TaHI€HIHMAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHONH TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, lIeCTepEHYAThIE U PEMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl 0TCUETA, MILTKOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl Hccie0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH TBMIKEHUS OJTHOTO M TOTO K€ TeJila B Pa3sHBIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3yuenue nBuxkeHHUs Tena, OPOIIEHHOrO ropu30HTanbHO. [IpoBepka runoressl o npsMoi
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HproTOHA 1J1s1 MaT€pUaIbHBIX TOYECK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunument tpenus. Cuiia conpoTUBIEHUS NpU ABWKEHUU Tella B JKMJIKOCTH WM Trasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOIIEH MPUITOKEHHBIX K TNy CHJI C IPOU3BEICHUEM MACCHI TeJa
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TIOKOs1, KAUE€HUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepes JErkui OJIoK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBMKEHUS rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeJa.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopnsvie padomut, RPAKMuUKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTeprallbHOM TOYKH, CUCTEMBlI MaTEpHANIbHbIX TO4YeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT wummyabca MarepuainbHOM TOuku. IlpencraBiieHHe O COXpaHEHHMM MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunanpHble U HEMOTEHUMANIbHBIE cUibl. [loTeHuuanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH U BHE mapa). Bropas kocmuueckas ckopocThb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymiM i WACAIBHOM MKUJKOCTU KakK CIEACTBHE 3aKOHA COXPAaHCHMS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKmuxym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: HMITYJIbCA IPU YIPYTOM B3aWMO IEHCTBUH.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/sipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTPOCHUS T'a30B, KUJIKOCTEH U TBEP/BIX TET U OObSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETUYECKOW TEOpUM: 4YacTHIbl Tras3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BemlecTBa. [ paduueckoe mpeacraBieHHEe U30MPOIIECCOB: U30TEPMa,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOW TeOpUH HIeaJIbHOTO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u rccnenoBanne H30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHUCTeMbl. BHemHume u  BHyTpeHHHE mapaMmeTpbl. [lapameTpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrOo rasa B TEpPMOAMHAMUKE — CHCTEMa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padboTel. KoHBEKIuS, TEMIONPOBOTHOCTD, U3IIyYEHHE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0OH TepMoaAMHAMUKU. BHyTpeHHss sHeprus. KomnyecTBo TeruoTel u padoTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKOW CHUCTEMBbl MPOXOAUT EJUHCTBEHHAas anuadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOrO Teida K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
JTU3ENbHBIA 1M KapOIOpaTOpPHBIA JIBUTaTeNld, IapoBasi TypOWHA, TMOJYYEHHE CBEPXHH3KHUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHON TEMIOEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUHU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanrie u KoHAeHcarus. Vicnmapenwe wu KumeHue. YenpHas TEIUIoTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIICHUS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpHOTO Tenma. Pactsokenune m cxarue. Cosur. Monayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOMCTBA UM TEXHOJOTUYECKHE MPOILECChl: KUIAKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOIHWKM, AMDIEKTPUKMA M IOJYIPOBOJHHUKH. ODJIEMEHTAPHBIN SJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

HamnpspkéaaocTs  anektpuueckoro motisa. [IpoOHBIA 3apsn. JluHum HanpspkEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATHUECKOro0 NoJsA. CBsA3b HANPSHKEHHOCTH IOJISI M Pa3sHOCTH IOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapannensHoe  coenuHeHue  KoHAeHcaropoB.  [locnenoBarenbHOE — CO€OUMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPONIPUOOPOB, KOHJIEHCATOPLI, reHepaTtop Ban ne
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro OIS 3apsKEHHOTO KOHAEHCATOopa.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA Yepe3 pe3UCTOP.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEKTpUYECKOE  COMPOTHUBJIEHUE.  3aBUCHUMOCTh  CONPOTHUBIEHHS  OJHOPOJIHOTO
MIPOBOJIHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapayieIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsia—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 3NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA Toka. KopoTkoe 3aMblkaHue.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS JIA  PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipssimoe m3mepenne DJIC. KopoTkoe 3aMblkaHME TajlbBaHUYECKOTO 3JEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaxmuxkym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO COPOTUBIICHUSI HCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AJIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYHNPOBOAHHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAUOI,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3/yXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH H3MepeHud  Qu3mdecknx BenuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi SKCIIEPUMEHT, JJaO0paTOpHBIE paObOTHI, IPAKTHKYM).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIpHBIE SBJICHUS B PUPO/IE, INEKTPUUECKHUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, OKHUJKHE KpPHUCTaUIbl, DJJIEKTPUYECKHUE CBOMICTBA METAUIOB, 3JEKTPOJIUTHUYECKAsS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKUMU (KPOHIITEHH, peniéryaThie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJyYEHHUSI COBPEMEHHBIX MaTepHajlioB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopneiicTBuE NOCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marauTHOM MHAYKUMK. [IpyUHIUN Cyniepno3uLY MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHOe ToJ€ NMPOBOJAHUKA C TOKOM (TPSMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT DpcTena.

Cuna AmMniepa, €€ HalrpaBJICHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. JIBWKEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoe noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJsA JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeMCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAIYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOWU/I, 3alIUTa OT IEKTPU3ALNUH TEJ IPU JIBHKEHUH B MAarHUTHOM I10J1€ 3E€MJIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

OrnpezneneHre UHIYKIUU BUXPEBOTO MArHUTHOTO TOJIA.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
DHepreTuyeckoe ONHUCcaHWE (3aKOH  COXPAaHEHUS  MEXaHMYEeCKOW sHepruu). BwiBojg
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KojieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[lepuon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOM KpUBOU. ABTOKOJIEOaHMS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/ICTaBICHHUI 00 UlealbHON MOJIENN MPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1e KoJIeOaHH Ha yIIPYroM MoJBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BhIHYKIEHHBIX KOJICOAHHHA.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEeHMsI SHEPTUHU B U€aTbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE DIEKTPOMArHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HAMpPsKEHUS MPU pa3IudHoi (hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHH.

CuHycougabHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHIYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublil Tpancdopmatop. [IpousBoacTBo, nepenaya U moTpeOiIeHUe EKTPUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTPO’HEepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, IMHUU AIIEKTpoIiepeay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTPOMarHuTHOTO TeHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbIE 60JIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [lepron, ckopocTh pacnpocTpaHeHUs W JUIMHA BOJHBL. CBOMCTBA MEXaHWYECKHUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpPHMEHTALIUS BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXEHWE, MPEIOMIICHUE, TMOJISpU3aLNS,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHNE TIOTIEPEYHBIX U MPOAOTbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

OO0HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCTpaHEHHE CBETa B OAHOPOAHOU cpene. Jlyu cera. ToueuHblin
HCTOYHHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune HM300pa)k€HUIl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHus. OTHOCUTENbHBIA MOKa3zaTenb mpenomieHusa. [[oCTOSHCTBO 4acTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jie MOHOXPOMAaTHYECKOIO CBETa 4epe3 TpaHully pasfelna
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHne. [IpenesbHbIN yroJl MoJIHOr0 BHYTPEHHETO OTPAXKEHHUSL.

Cobuparonue u paccewBaroiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, OpOIIEeANIEero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOUM OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue nmpubdopsl. Pazpemaromnias cnocoOHocTs. ['11a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMepbl Ki1accuuecKkux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHS TIIAaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuyeckne yCTpONCTBA M TEXHOJOTMUECKHE MPOIECCHl: OYKU, Jyla, I[EepPUCKOTI,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

Habntonenne momHoro BHYTpEeHHEro oTpaxkeHus. Moienb cBETOBOAA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSL OT BELIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxeHus B CUCTEME U3 BYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHnn 1 Noaspu3aiiy CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Ha6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHUs CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEerIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubpl MpUMEHUMOCTH KJlaccuueckod MexaHuku. [locTymaTel cnennalibHOW TEOpUU
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € PHEPrUei U UMITYJIbCOM PENIATUBUCTCKON YaCTUIBl. DHEPrUs MOKOSL.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabca U YHEPTUH PEISITHUBUCTCKUX 4YacTHUI] (1Mo ¢ororpadusiM TPEeKOB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemienus: Buna. ['unoresa I1nanka o kBanTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0COJIIOTHO oTpaskarollyto nmosepxHocts). OnbiTel [1. H. Jlebenena.



BoisHoBBIE cBolicTBa yactul. Bosnel ne bpoiurd. [Inuna BomHbl ne bpoins u pasMepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus HeornpenenéaHoctei [ elizendepra.

TexHuueckre yCTpOHCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CIIEKTPOMETP, (HOTODIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTodddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinao# [1nanka Ha ocHOBeE uccienoBanus pororddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. M3nydenue u morjoieHue (OTOHOB MPH MEPEXOJe aromMa C OJIHOTO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCTpoiCTBO U 1eCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

Ha6nronenue nuHeH4aToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PannoakTuBHOCTE. Asba-pacnaa. DNIeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3IIy4YEeHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PamumoakTuBHble H30TONBI B mpupone. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢dbon m3nyuenus. Jlozumerpusi.

DHeprus CcBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt Macchl sipa.

SAnepusie peakuuu. J[lenenne wu cuHTe3 snep. SAnxepHble peakTopbl. IIpoGremsr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Meroapl perucTpaluy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckue yCcTpOWCTBA U TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa Buibcona,
SIIEPHBIM  peaKkTop, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MarHUTHO-pE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTlOMHUHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (U3UKH i1 OOBSACHEHHS TPHUPOILI KOCMUYECKHUX
00BEKTOB.

Metonpl acTpOHOMHYECKHUX HccienoBaHuil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIM KJjIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee cTtpoenue 3BE3a. CoBpeMEHHBIE
MPEACTABIECHUS O MPOUCXOKIACHUH U 3BOIIOIMH COJIHIIA U 3BE311. DTarlbl )KU3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku n kBazapel. UEpHbIE ABIPHI B SApax raJaKTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIOJIB30BAHHEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIS OMpeleNieHUus] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
WU3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHMA 3aBHCUMOCTEH  (PU3MUECKHX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W cuUCTeMaTH3allUsl COJEepXKaHUS  pa3ienoB Kypca «MexaHuKay,
«MoumnekynsipHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMuKay, «KoneGaHus W BOJHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp ¢u3ukum m acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIUAIBHON U
THYECKOW cdepax IesTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHUTENBHOW U MPOTHOCTHYECKON (DYHKIMK (PU3HUECKON TEOPUH, PO (PU3HYECKON TEOPHH
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeaMmerHblie CBA3H.

Wzyuenne kypca ¢usuku yrayonéHHOro ypoBHsS B 11 Kilacce oCymiecTBIseTCs ¢ yu4€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBIICHUE, Hay4yHbId (pakT, rumoresa, Qu3uyeckas BEIMUYMHA, 3aKOH, TEOpHUs, HaOIIOJIEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEINb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHH, H3MEPUTEIIbHBIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO. BeKkTopel M ux
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snextpuueckue SIBICHHUS B KUBOW TNpUpPOJE, KoyieOaTelbHbIE IBW)KEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumusa: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJZIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble Motoca 3eMIM, 3aJI€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHUE MOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOJIBUIATEIb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6atapesi, CHyTHUKOBbIC IPUEMHUKH, sICpHAsi SHEPreTHUKa U HKOJIOTUYECKUE aCIEKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJbTAThHI OCBOCHHS yudeOHOTro npeameTra «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUKCKOTO  OOIIECTBa,
paciIupeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPaKIaHCKOT0 BOCTIMTAHUS

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSMY ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTaHCKON HICHTUYHOCTH, MATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUMBAaTh CUTyallMI0 M MNPUHUMATh OCO3HAHHBIE peELICHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYash 3CTETHUKY HAYy4YHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOUN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K O0pa30BaHUIO M CaMOOOpa30BaHUIO B 00macTu (pu3mku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JIAaHUPOBAaHUE M OCYIIECTBICHUE JIEHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJTbHBIC y‘leﬁl—lble JedcTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JeITSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTpUBAEMBIX (UBHYECKUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHaM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIHHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIECICTBUI NS TETLHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarebCcKHe NeCTBUA

BJIQJICTh HAYYHOW TCPMHHOJIOTHEH, KIIFOUEBBIMU TMOHATHAMU M METOJIAaMU (PU3NICCKOU
HAaYKH;

BJIQJICTh HAaBBIKAMH yYCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIBHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pPa3IMYHbIX
METOJIOB MO3HAHMS;

BJIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHHS, €0 MHTEPIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALIUSAX, B TOM YHCIIC IPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TIPHUYUHHO-CIICICTBEHHBIC CBS3M W aKTyalM3HpOBaTh 3ajady, BBIJIBHIaTh
TUMOTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUM, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYECHHBIE B XOJ€ pEIIECHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACATENbHOCTH;
yMeTh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TIOJNy4eHHUs HHGpopManuu (U3NYECKOTO COJEPXKAHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

UCII0JIb30BAaTh CPEJICTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co37aBaTb TEKCThl (DM3MUECKOTO COJIEp’KaHUs B pa3iIMuHBIX (opmarax c y4€Tom
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITh OOIIEHNE Ha YpOKax (PM3UKU U BO BHE-YPOUHOU EATECIHHOCTH,
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JCUCTBUHN C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHHM Y9aCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEIbHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEAINIOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMUPOBAHHMIO W TMPOSIBICHUIO JPYAUIUA B OONACTH (PHU3UKH,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HAaBbIKAMH [O3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEPLIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUIKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OLINOKU.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTP TOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
SMOIMOHATIBHBIM U3MEHEHHSIM H MTPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[TPEAMETHBIE PE3VJIBTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

[OHUMAaTh poJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax NesaTenbHOCTH YeI0BEKa, pojib U MECTO (HU3UKHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMHA (u3ndeckoi
TEOPUH — MEXAHWUKH, MOJEKYIIPHON (U3MKM M TEpPMOJAMHAMMKH, POib (pusnyeckon
TEOpHUH B (POPMUPOBAHUH MPEACTABICHUN O (PU3NYECKOI KapTHHE MUPA;

pa3nuyaTth yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(s1BIIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETa, a0COIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras
nedopmanus, abCONMIOTHO YIpYyroe U abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENN



rasza, *UIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TIPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
NBUKCHUS, (POPMYIIBI KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBWKCHHS, NPEOOpa3oBaHUs
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHWYECKOW HSHEPTrHH, YCJIOBUS paBHOBECHS TBEPIOro Teia), TMpPU OTOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOporo U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aQHAIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJIEKYISpHONM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpAlMel €ro MOJIEKyJ, CBA3b TEMIEpaTypbl BeEIIeCTBA CO CpPEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbIM 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHUS
SHEPrud B TEIUIOBBIX MpoIleccax), MpPH OSTOM HCIOJIB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI ANEKTPOJUHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUYECKOTOo 3apsija,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU DJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpPaKTUYECKH Ba)KHbIE COOTHOIIEHMS: 3akOHbI Oma s
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUYECKOM 1enu, 3akoH /bxoyns—Jlenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIa, MOMEHT CUJIbl, JaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJIa YIOPYrOCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHEeprusi ynpyrou gegopManuu MPYKUHBI, KOJIMYECTBO TEIUIOTHI, abCONIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KIIl wmneanbHOrO TEIJIOBOTO JBUTATelNs; AJIEKTPUUECKOE I0JIe, HANPSKEHHOCTh
JJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh IOJISI TOYEYHOIO 3apsa WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPHUKE, MOTEHIMAT NIEKTPOCTATUUECKOTO I0JIs, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JNEKTPUYECKass €MKOCTh IUIOCKOTO KOHIEHCATOPa, CONPOTHUBIICHUE y4acTKa LENH C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
IBUKEHHE, TEIUIOBOE JBIKEHHWE YacTHL[ BEILIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, UCIapeHue, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHUE
U KpUCTAUIM3allUsl, HANpPaABICHHOCTb  TEIUIONEpENaud,  dBJICKTpU3alUs  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (DM3WYECKON BEIUYMHBI OT JAPYTroi ¢
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATh PE3YABTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BHJC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEIIHOCTEN W3MEPEHHM, JeNaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUs (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLECHUBAaTh AaOCOJIOTHbIE W OTHOCHUTEJIbHbBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 10 MPOBEPKE MPEAJIOKEHHOM THUIOTE3bl:  IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7adyd C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (PU3HUYECKOM
MOJIEbIO: Ha OCHOBAaHWMM aHaIW3a YCJIOBHS OOOCHOBBIBaTH BBIOOp (hHU3MUECKOU
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JTAHHBIX, AaHAJU3UPOBATh PE3YJbTaTbl U KOPPEKTUPOBATH METOMbI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4HOrO0 LHMKJIA: BBICTPAWBaTh JIOTMYECKYIO LIEMOYKY PACCYKJIECHUH C ONOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJCTBEHHOUN
NEeSITeNLHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMH TMpoleccaMu, C TO3HUIHN
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JadbHEHIIero pa3BUTHI YeJT0BEYECKOTO O0IIIECTBa;

MPUMEHSATH Pa3IMyuHble CIOCOOBI pabOThI ¢ HHPOPMAIEH PU3MUECKOTO COIepKaHUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPEAbABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(OpMAaLUH,
CTPYKTYpPUPOBAaHUS W HHTEPIpETalud HHGOPMALUU, TOJYYCHHON W3 Pa3IUUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh  OpPraHU3allMOHHBIE M  IIO3HABATEJIbHBIE YMEHHUS CaMOCTOATEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXJOrO M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.

K xoniy obyuenus B 11 knacce npeMeTHbIE Pe3ylbTaThl HA YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

MOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4yHOU KapTUHE MHpa, POJib aCTPOHOMHH B MIPAKTUUYECKOH AESITETbHOCTH YellOBeKa U
JAIbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATENIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckoin
TEOPUU — IIIEKTPOJAWHAMHUKH, CHELUATBHOW TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOU
¢dbusukn, poas Guznyueckor Teopuu B (POPMUPOBAHHUM MPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O IPUPOJIE;

pa3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecCKuX Tea U MPOLECCOB
(sBAEHMIT): OJHOPOJHOE DIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTUYECKHM MAasTHUK, HJICANbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBII KOoeOaTeIbHbIN KOHTYpP, TOHKAs JIMH3A,
MO/IEJIE aToMa, aTOMHOTIO s1ipa ¥ KBAaHTOBOW MOJEJIN CBETA;

pasznuyath yciaoBHsS (TpaHUIBl, 00JacTH) MNPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTANbHBIX 3aKOHOB U OrPAHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI W 3aKOHBl DJJIEKTPOJUHAMUKM M CIELUAJIBbHOM Teopuu
OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHHUs JJIEKTPUUYECKOTO 3apsia, cuwiia AmIiiepa, cuiia
JlopeHna, 3aKOH DJIEKTPOMarHUTHOM MHAYKUMH, npasuio Jlenma, cBsazp JOC
CaMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKON LEMU CO CKOPOCTbIO M3MEHEHMS CHIIbI
TOKa, MOCTYJAThl CHEIMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONIb3YS MOJIO0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIITeHHa A1 (poTorddexTa, mepBblii U BTOPOH
MoCTyNnathl bopa, MPUHIMIT COOTHOIICHUS HeompenenéHHocTei [ eiizendepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3MYECKHE MPOLIECCH U SABJICHUS, UCTOJb3Ys BEIMUUHBI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIMAJ  AJIEKTPOCTATHMYECKOTO  MOJs,  Pa3HOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHs MOKOsI CBOOOIHOM YaCTHIIbI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuid dddekt (hoToaddekr), anpda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKHE TIOHSTHS, TEOPHH W 3aKOHBI IS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3MHBIX CHUCTEMax, B MEKTaJAaKTHUECKOW Cpeie; JBIKEHHsS HEOeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJIydCHHON 3aBHCUMOCTH (PM3MUYECKMX BEIHMYMH B BHUAC TpPapuKOB C YIETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (H3MUECKUX BEIHYMH, NpPU OSTOM BHIOMpATh
ONTUMAIILHBIA METOJ] HM3MEpPCHHsI, OIICHWBAaTh aOCOJIOTHBIE ¥ OTHOCHUTCIIBHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCMIEPUMEHT,  COOMpaTh  DKCIIEPUMCHTAIBHYIO  YCTaHOBKY,  aHAJIM3HPOBAThH
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MOJIyYCHHUSI HAYYHBIX aCTPOHOMHYECCKHUX 3HAHUIA;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOM W MPOCKTHOM
JCATEIBHOCTH C HCIOJb30BAHUEM W3MEPHUTEIBHBIX YCTPOHUCTB M J1a0OPaTOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaIoIIMe TPEOOBAHMSM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUH IPH HCIOJIB30BAHMH MAaTEMAaTHYECKHX METOJIOB
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATh METOJBI PEHICHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 3a1a4d, TPEOYIONMe IPUMEHEHUS 3HAHUI U3 pa3HbIX Pa3JIesioB
Kypca (U3MKH, a TaKkKe MHTErpald 3HAHWH M3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBIICHUS;

WCIOJIb30BATh TEOPETUYECKHE 3HAHUS JJIs1 OOBSICHEHHUS] OCHOBHBIX NMPHHIIUIIOB PaOOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpA, B PAa3BUTUE TEXHUKU MU
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0e301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOJIOIIOJIL30BAHNH, 4 TAKXK€ Pa3yMHOM HCIIOJIb30BAHUM JOCTWKEHUM HayKu H
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHMH, TMpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTHMU s IOMCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHalu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IMIPOLIECCE BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTh B IpylIe C HUCHOJHEHHEM Pa3IM4YHBIX COLMAIBHBIX POJIEH, IJIaHHMPOBATh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYalLlUsIX, aJICKBATHO OLIEHUBATh BKJAJ KaKIOr0 U3 YYaCTHUKOB I'PYIIIBI B pElICHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymed npodeccHOoHaIbHOM — OESTEIbHOCTH IO
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazmeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TennoBble MalTuHbI 20 1
33 Arperartnble cocTosiHus BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJAUHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1




4.2 [1oCTOSAHHBIN NEKTPUUYECKUI TOK 24
4.3 Toku B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHas MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma

4.3 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHH U acTPO(PUZUKU 12
Hroro no pazgeny 12
Paznen 6. ®PU3HMUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazaen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEMETHOTO COJICPIKAHHSI U OTBITA 15
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTejibHbIE

padoTsbI padoThI pecypest

®usznka — pyHIaMeHTaJIbHas HayKa O bubnnorexa [JOK
pupoIe 02.09.2023 | https://m.edsoo.ru/ff0c32e2

Hayunb1ii MeTO1 MO3HAHUS U METOIbI
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN 05.09.2023

DKCIEPUMEHT U TEOPHUA B MPOIIECCE

.H 1
3 no3HaHus npupoapl. Habmonenne u 05.09.2023
IKCIIEPUMEHT B (hH3HKE

Crioco6b1 u3MepeHus GU3NIECKUX
BEJIMYUH 06.09.2023

AOCOIIOTHAS M OTHOCHUTEILHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 08.09.2023
BEJIMYUH

MopenupoBanue B ¢pusuke. Ponb u
MecTo (M3UKU B OPMUPOBAHUHT bubnuoreka [JOK
COBPEMEHHOM HayuyHOU KapTUHBI MHPA, 09.09.2023 | https://m.edsoo.ru/ff0c33e6

B HpaKTHHGCKOﬁ JACATCIIBHOCTH JIIO,HCI;'I

Mexanudeckoe apuxenue. Cucrema
orcueta. OTHOCUTEIIHLHOCTD bu6mmoreka [JOK

MEXaHUYECKOTO ABMKeHus. [Ipsamas u 12.09.2023 | https://m.edsoo.ru/ff0c3508
oOpaTHasl 3a1a4ll MEXaHUKH

8 Pagnyc-BekTop MaTepHaTbHON TOUKH, 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€T 0 MPOCKIMHU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

12.09.2023

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onvcanue
PaBHOMEPHOTO MPSIMOJTMHEHHOTO
TIBYKEHUS

13.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3620

10

CrnosxeHune nepeMenieHnii 1 CKOpPOCTeH.
Pemrenne 3anau

15.09.2023

11

HepaBHOMepHOE 1BMKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBMXKEHUE C
ITOCTOSTHHBIM YCKOPEHUEM

16.09.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c372e

12

I'paduueckoe onmcanme
MPSIMOJTMHEHHOTO JIBHKCHHS C
MTOCTOSTHHBIM YCKOPEHUEM

19.09.2023

13

CBoboaHoOe majieHre. Y CKopeHue
cBOOOHOTO IMaJeHUs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

19.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

14

Z[BI/I}KGHI/IC TCI1a, 6pOI_HeHHOFO Iona
YIJIOM K TOPU30HTY

20.09.2023

15

KpuBonuneiinoe nuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS
ckopocTs. [lepuon u yacrora.
LenTpocTpemMutenbHOE U TOJTHOE
yCKOpEeHue

22.09.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

16

KonTposneHas paboTa o teme



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

"Kuuemartuka"

30.09.2023

17

IIepsblii 3ak0H HproTOHA.
NHepunanpHble CUCTEMBI OTCYETA.
[IpuHnun otHOCUTENBHOCTH ["anmnest.
HewnnepunanpHbie cucTeMbl OTCUETA

03.10.2023

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c3be8

18

Cuna. PaBHoielicTByIOIIAs CUJIa.
Bropoit 3akon Herotona. Macca

03.10.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

19

Bzanmopeiicteue Ten. Tpetnii 3akoH
HeroTona

04.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3be8

20

[IpuHnmn cynepno3unuu cui. Pemenne
3a7a4 Ha TPUMEHEHHUE 3aKOHOB
Hrrotona

06.10.2023

21

3aKOH BCEMHPHOTO TATOTECHMUS.
DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
WHEPTHOUN MacChl

07.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TSKeCTH U YCKOPEHHE
CBOOOIHOTO ITaICHU

10.10.2023

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

10.10.2023

24

Cuna ynpyrocru. 3akoH I'yka. Bec tena

11.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

25

Cuna tpenus. [Ipupona u BUIbI cuil
TpeHus. [IBuxkeHue B KUAKOCTH U raze
C YY4ETOM CHJIbI COIIPOTUBIICHUS CPEABI

13.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

26

Hasnenue. [ uapocrarnueckoe
nasnenue. Cuna Apxumena

14.10.2023



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

27

AOGCOTIOTHO TBEPIOE TEIIO.
[MocTynarensHOE ¥ BpalaTeibHOE
ABUIKCHUEC TBCPAOT'O TCJia

17.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

28

MoMEHT CHITBI OTHOCHUTEIBEHO OCH
BpaiieHus. [liedo cumsl

17.10.2023

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c41a6

29

CrnosxeHune cuil, IPUIOKEHHBIX K
TBepIoMy Tery. LleHTp TspkecTH Tena.
YcnoBust paBHOBECHS TBEP/IOTO Tea.
Bunasl paBHOBeCcHS

18.10.2023

30

Pemenue 3agau

21.10.2023

31

KonTponbHas paborta o teme
"lnnamuka. Cratuka TBepaoro tena'"

24.10.2023

32

Nmnynbc maTepuanbHOM TOUYKH,
CUCTEMbI MaTepUajIbHbIX ToueK. LleHTp
Macc CHUCTEMbI MaTepUAIbHBIX TOYEK.
Teopema o ABMKEHUHU LIEHTPA Macc

24.10.2023

33

I/IMHy.]'IBC CHJIBI 1 UBMCHCHHUE UMITYJIbCa
Tena. 3aKoH COXpaHCHH UMITYJIbCA.
PeakxtuBHOEC JABHIXCHHC

25.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

34

MowmeHT HMITYJIbCa MaTepHaHBHOﬁ
TOYKMH. Hpe,Z[CTaBJ'ICHI/IC 0 COXpaHCHHUH
MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
II0JIAX

27.10.2023

35

Pemenue 3amau

28.10.2023

36

PaboTa cuibl Ha MaJIOM U Ha KOHEUHOM
nepemetenun. ['papuueckoe

07.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNH KHHETHYECKOW YHEPTUHU
MaTepUaIbHON TOYKU

07.11.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

38

HOTGHHI/I&HBHHG 1 HETIOTCHI U AJIbHBIC
CHIJIBI. HOTGHIII/IaJ'IBHafl OHEPrus:.
Bropas kocMuueckas CKOpoCTb

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKON IHEPTUN

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

40

Yopyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHymnu s ueanbHOM
KUIKOCTH

11.11.2023

41

KonTtponbHas padoTa o teme "3aKoHBI
COXpaHEHUA B MexaHUKe"

14.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

42

Pa3BuTure npenacraBieHuid 0 Ipupo/ie
TernoTsl. OcHOBHBIE NoJ10keHuss MKT.
Juddysus. BpoyHoBckoe nBrKeHne

14.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

43

CTpOCHI/Ie F33006p33HbIX, KUIKHUX U
TBEPAbIX TCII. XapaKTep JBHXKXCHUA U
BSaHMOHeﬁCTBHH qaCTul BCIICcCTBa

15.11.2023

44

Macca u pazMepsl MOJIEKYI (aTOMOB).
Komunuectso Bermecta. IlocrostHHAs
ABoraapo

17.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

45

Temmeparypa. TermnoBoe paBHOBecCHE.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde

IIkana Lenscus

18.11.2023

46 Pemrenue 3amau 91.11.2023
47 Wneansueiii ras. I'a3oBble 3aKOHEI 91.11.2023
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuorexa [JOK
Pemenue 3amau 22.11.2023 | https://m.edsoo.ru/ff0c511e
49 AOcouroTHast TeMIiepaTypa. 3akoH
JanbToHa 24.11.2023
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 25.11.2023 | https://m.edsoo.ru/ff0c570e
I'padmueckoe npeacraBneHue
51 Ezzgi()):eccom M30TepMa, U30X0pa, 98.11.2023
52 OcHoBHoe ypaBHeHne MKT 98.11.2023
53 Pemtenue 3amay 99.11.2023
CBs13b aOCOTIOTHOM TEeMIIEPaTypPhI
TEPMOIUHAMHYECKON CUCTEMBI CO
54 CpelHe KHHETHYECKON dHEpruei 01.12.2023
MOCTYHATEeNbHOTO TEILIOBOTO
JBUKEHUS €€ YacTHUIl
55 O06001eHre u cucTeMaTu3anus 3HaHu’
o teme "OcHoBsl MKT" 02.12.2023
56 KonTtponsHas padota o Teme "OCHOBBI
MKT" 05.12.2023
57 TepmonHaMuueckas CuCTeEMa.



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

3ananue BHEIHUX ycinoBui st T
CUCTEMBbI. BHeNIHUE U BHyTpEeHHUE
napameTpsl. [Tapamerpsr T/l cuctemMbl
KaK CpPeIHHE 3HAYCHUS BEJINYUH,
OMNMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

05.12.2023

58

HyneBoe Hauano TepMOIMHAMUKH.
Camonpowu3sBosibHas penakcaius T[]
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO

06.12.2023

59

Monenb nieaJIprHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJIETN

08.12.2023

60

VYpaBuenue Menzeneea-Knanelipona
Y BBIpa)XCHUE JJI1 BHYTPEHHEH SHEPTUr

09.12.2023

61

Bripaskenue 1y1si BHyTpeHHEN SHEPTrUun
OJIHOATOMHOTO MJICaJIbHOTO Ta3a.
KBazucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

12.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

62

OneMenTapHas paboTa B
TepMOIMHAMHKKE. Beraucienre paboTe
o rpaduky nporecca Ha pV-
Jrarpamme

12.12.2023

63

Temnonepenaua kak crnoco0 N3MEHEHUS
BHyTpeHHei sHeprun T]] cucremsr 6e3
COBEPIICHHS padOTHI

13.12.2023

64

KOHBGKHI/IH, TCIUIOPOBOJHOCTD,
HU3JTyUYCHUC

15.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

65

KoanuectBo Temnotsl. TenmmoéMKoCcTh



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Tena. Y IeabHas U MOJISIpHAs
TEIJIOEMKOCTH BellecTBa. Y AejIbHas
TEIJIOTa CTOPAHUS TOTLJIMBA

16.12.2023

Pacuér konmyecTBa TEIIOTHI IPH

06 Terionepeaye 19.12.2023

67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuoreka [JOK
[epBErit 3aKOH TEPMOTUTHAMUKA 19.12.2023 | https://m.edsoo.ru/ff0c5c36
KonudecTBo TemioTel u paboTa Kak

68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu brbmmorexa [OK

20.12.2023 | https://m.edsoo.ru/ffOc5efc

T/ cuctembl
BTopoii 3ak0H TepMOAMHAMUKH TSI

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoOparnumocTts 22.12.2023 | https://m.edsoo.ru/ff0c6230
MIPUPOIHBIX MTPOLIECCOB

70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
marurH. KIT] 23.12.2023 | https://m.edsoo.ru/ff0c600a

71 MaxkcumanbHoe 3Hauenne KITJ. Iukn
Kapno 26.12.2023

72 Pemenue 3amau 96.12.2023
DKOJOTUYECKHUE aCTIEKTHI

73 WCI0JIb30BAHHUS TEIUIOBBIX ABUTATEICH.
TenoBoe 3arpsi3HEHUE OKPYKAIOIIEH 27.12.2023
Cpenbl

74 Pewrenue 3apau 99.12.2023

75 O06o01eHne u cucTeMaTu3anus 3HaHu|
no teme "Tepmoannamuka. TemnaoBsie 30.12.2023



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

MaIuHe"

76

KonTtposnsHas paboTa o teme
"TepmoauHamuka. TeraoBsie MalIuHbI"

09.01.2024

7

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue u kurenue. Y aenbHas
TEIUIOTa Mapo0Opa30BaAHUS

09.01.2024

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c63b6

78

HaCI)IHICHHI)IG 1 HCHACBIIICHHBIC IT1aphI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH
" JaBJICHHA HACBIIICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BbEMa HACBHIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIEPATyphl KUIIEHUS
OT JaBJICHHUS B ) KUJIKOCTHU

10.01.2024

79

Braxxnocts Bo3zmyxa. AGCOIIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

12.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3agau

13.01.2024

81

Trépnoe Teno. Kpucrammyeckue u
amop(HbIe Terna. AHU30TPONUS
CBOMCTB KPHUCTAJIOB

16.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

82

[TnaBneHre U KPUCTAUTA3ALIMSL.
VY aenbHas TEII0TA IJ1aBICHUS.
Cybnumarnus

16.01.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6708

83

Jlebopmaruu TBEPAOTO TEA.
Pactsoxenue u cxxarue. Cnpur. Moayinb
IOwnra. [Ipenen ynpyrux negopmannii

17.01.2024

84

TemnmoBoe pacmpeHuc JKUJKOCTEH U
TBép,[[LIX TECII. AHFapMOHI/I3M TCIIIIOBBIX

19.01.2024



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

KOJICOaHUI YacTHl BELIECTBA

85

[IpeobpazoBanue sueprun B HazoBBIX
nepexoiax

20.01.2024

86

VYpaBHeHue TEII0BOro HanaHca

23.01.2024

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c6820

87

Pemenne 3amau

23.01.2024

88

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspuelie sapnenus. [lapienue noa
HWCKPUBJIEHHON MOBEPXHOCTHIO
*)unkoctu. @opmyna Jlamnaca

24.01.2024

89

O00011IeH1E U CUCTEMATH3ALMS 3HAHUI
1o Teme "ArperatHsle COCTOSIHUS
BeniectBa. ®azoBbie nepexoap”

26.01.2024

90

KonTtponsHas padoTa o tTeme
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBbIie Iepexoabl"”

27.01.2024

91

DneKkTpu3aus Tei U €€ MPOosIBICHUS.
DnekTpudeckuil 3apsa. [IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU

30.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

92

DIIEMEHTapHBIN 3JIEKTPUUECKUN 3apsia.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsiaa

30.01.2024

93

Bzaumopenicteue 3apsanoB. Toueunsie
3apsaasbl. 3akoH Kynona

31.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced

94

Pemenue 3amau

02.02.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
INEKTPUUECKUE 3aPSI/IbI

03.02.2024

96

Hanpsok€HHOCTD AIIEKTPUYECKOTO TOJISL.
[IpoGuerit 3apsia. Jlunum
HaNPsHKEHHOCTH HIIEKTPUIECKOTO TIOJISL.
OnHOPOAHOE AIEKTPHUECKOE 110JIE

06.02.2024

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c6df2

97

TloTeHIMaNBLHOCTE
3IEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTH
MOTEHIMAJIOB U HANPSKCHUE

06.02.2024

98

[ToreHumaneHas sHEprys 3apsaa B
NEKTPOCTaTHYECKOM 1ose. [loTennnan
NEKTPOCTATUYECKOTO MO

07.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

99

CBs13b HAaPSHKEHHOCTH TTOJISL U
Pa3HOCTH MMOTEHIUAIOB IS
JJIEKTPOCTATUYECKOTO OIS

09.02.2024

100

[TpunIMIT Cynepno3uiuu
AIEKTPUUYECKUX TOJIEH

10.02.2024

101

Pemrenue 3agau

13.02.2024

102

[Tosie Toueuynoro 3apsiga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl

13.02.2024

103

[Tone paBHOMEPHO 3apsAKEHHOTO TIO
00Bvémy mmapa. [lone paBHOMEpHO
3apsKEHHON OECKOHEYHOM MII0CKOCTH

14.02.2024

104

HpOBO,[[HI/IKI/I B DJICKTPOCTATUYICCKOM
nojie. YCiaoBue paBHOBCCHUA 3aps10B

16.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

105

I[I/IBHGKTPI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC

17.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Konpnencarop. D1nekTpoéMKOCTh

bubmuoreka [JOK

106 Eiiii:;?}f;ﬁ;iiﬁizwmCTB 20.02.2024 | https://m.edsoo.ru/ff0c72c0
107 [TapamiensHOE cCOeTMHEHNE bubnuorexa [JOK
KOHJIEHCATOPOB 20.02.2024 | https://m.edsoo.ru/ff0c74f0
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [IOK
KOHJICHCAaTOPOB 21.02.2024 | https://m.edsoo.ru/ff0c74f0
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa 94.02.2024
110 Pemrenue 3amau 97 02.2024
111 JIBHKEHME 3apsyKEHHOM 4acTUIBI B
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe 27.02.2024
112 Pemtenue 3amay 98.02.2024
113 O060011eHre 1 crucTeMaTu3alus 3HaHu’
1o Teme "IneKTpudeckoe noje" 01.03.2024
114 KounTpomnbnas pabota o teme
"DnexkTpuueckoe moJje" 02.03.2024
Cuina toka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIECTBOBAHUS MOCTOSITHHOTO 05.03.2024
ANEKTPUYECKOTO TOKa
116 Hcrounuku toka. Hanpsbxenue u 3/1C 05.03.2024
117 3akoH OMa [uid ydacTKa [enu.
DIEKTPUUYECKOE CONTPOTUBIICHNE 06.03.2024
118 3aBUCHUMOCTh COMTPOTUBIICHHS
OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro 09.03.2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

JUIMHBI U TUI0IIAaAU MOIMECPCUYHOIO
CCUCHUA

YaensHOE COIMPOTUBJICHUEC BCIICCTBA.

119 Pemtenue 3amau 12.03.2024
120 [TocnenoBarensHOE, TApaLICIBHOE,
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB 12.03.2024
121 Pacuér pa3BeTBIIEHHBIX DJIEKTPHUECKUAX
ueneii. [IpaBuna Kupxroda 13.03.2024
122 Pemrenue 3amau 15.03.2024
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —JleHna 16.03.2024 | https://m.edsoo.ru/ff0c7838
124 Pemtenue 3amay 10.03.2024
MONTHOCTD JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BhIEIICMas Ha bubmorexa HOK
- - BRU 19.03.2024 | https://m.edsoo.ru/ff0c7838
pesuctope
126 Pemtenue 3amay 90.03.2024
127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE
MCTOYHHKA TOKA 22.03.2024
128 3akon OMa 715 IOJIHOM (3aMKHYTOM) bubnunoreka [JOK
ANEKTPUYECKOM 1T 02.04.2024 | https://m.edsoo.ru/ffOc7ae0
129 Pemenue 3amau 02.04.2024
130 MOITHOCTh HCTOYHUKA TOKA 03.04.2024
131 Kopotkoe 3aMbikanne



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

05.04.2024

KOHHCHC&TOP B IICIIM IIOCTOSAHHOI'O

132 TOKa 06.04.2024
133 Pemenue 3amau 09.04.2024
134 Pemenue 3agau mo reme "[locTostHHBIM
ANEKTPUIECKUH TOK" 09.04.2024
135 Pemenue 3amgau mo reme "[locTostHHBIM
ANEKTPUIECKUH TOK" 10.04.2024
136 Pemenue 3agaq nmo reme "IlocToSTHHBIN
ANEKTPUIECKUH TOK" 12.04.2024
O06o01menre 1 cucTeMaTru3amus 3HaHUH
137 1o T‘eMe "IlocTOSIHHBIN AIIEKTPUUECKHIA 13.04.2024
TOK
138 KonTtponsHas paboTa o Teme
"[TocTosIHHBIN NTEKTPUUECKUIA TOK" 16.04.2024
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEUIECTB. DJIEKTPUUECKHUI
IT)OK B MeTaJmaf. CBCpXHpOBzI[I/IMOCTB 16.04.2024
DJIEKTPUYECKHUI TOK B paCTBOpax U
140 pacIruiaBax 3JeKTPOJIUTOB. 3aKOHbI bubmmorexa [OK
N —. 17.04.2024 | https://m.edsoo.ru/ff0c82ba
N bubnunoreka [JOK
141 IISKTPHHECKHH TOK B rasax. Ilnasma 19.04.2024 | https:// m.edsocl)l. ru/ff0c84ae
142 DNEeKTpUUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl 20.04.2024
143 DnEeKTpUUYECKUI TOK B bubnuoreka [IOK
MIOJIYIIPOBOJHUKAX 23.04.2024 | https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

144

[TonynpoBoAHUKOBBIE TPUOOPHI

23.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HAIIPSKEHUSI
B LIENIH IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHaJIOTOBBIX U IH(PPOBHIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

24.04.2024

146

®u3N4eCcKUil NPAKTUKYM IO TEME
"N3yueHne HEpaBHOMEPHOTO JABWKEHUS
C LICJIBIO ONIPENIENICHNUS] MTHOBEHHO N
ckopocth"

26.04.2024

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIocKocTH"
uiu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

27.04.2024

148

dusnueckuil NpakTUKYM 10 TEMe
"M3MepeHune yCKopeHHsi CBOOOHOTO
najgeHus" win "U3ydenue nBuxkeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

30.04.2024

149

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tema 110
OKPYXKHOCTH C TIOCTOSIHHOU I10 MOJTYJIIO

30.04.2024



https://m.edsoo.ru/ff0c86fc

ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH TepHOa 0OpalieHus
KOHHUYECKOI'O MasaATHHUKA OT €ro
napameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpycKa M0 HAKJIOHHOM
mwiockoctu" uimn "IIpoBepka runoTessl
0 HE3aBUCUMOCTHU BPEMEHHU JBUKECHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MacChl"

03.05.2024

151

®u3N4eCcKUil NPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYrOCTH, BOSHUKAIOIINX B IPYKHUHE
Y PE3MHOBOM 00pasIie, OT UX
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
65oK"

04.05.2024

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEITMYMHE YIIIOBOTO KO PUIIEHTA
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C IEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3ydyeHne IBUKEHUS Tpy3a Ha Baly C
TpeHHeM"

07.05.2024

153

DuU3NYECKUN IIPAKTUKYM I10 TEME




"HccnenoBanue yciuoBHM paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHncrpyuposanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
MMEIOIIEro TUIOIa b OTophI"

07.05.2024

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY IyTu" unu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Tarun" win "CpaBHEHHE H3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMITyJIbCa TIIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIUu Tella 10
TOPMO3HOMY ITyTH"

10.05.2024

155

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne u30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHue u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHoro mpoiecca’ uim
"[IpoBepka ypaBHEHUs COCTOSIHUA"

11.05.2024

156

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoéMKocT"
nnu "VccnenoBanue mpoiecca

14.05.2024




OCTBIBaHHMS BelllecTBa" WiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEH" Wi
"N3mepenue yaenbHON TEIOThI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomenieHuu". 3mepenue

ko3 duimeHTa moBEpXHOCTHOTO
HaTSKEHUS

14.05.2024

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne npeBpaieHust SHEPTruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHIO
W3JIyYEHHUS CBETOAMO A" WITN
"N3yueHue npoTeKkaHus TOKA B LIETIH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

15.05.2024

159

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

17.05.2024




COEJIMHEHUS PE3UCTOPOB' NN
"U3mepenue ynenbHOTO
CONPOTUBIIEHUSI IPOBOAHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HANIPSHKCHUS ISl JIAMIIBI
HakaJMBaHUsA"

160

®uU3NYECKUI IPAKTUKYM I10 TEME
"HaGnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "MccnenoBanue
3aBUCHUMOCTH COIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”

18.05.2024

161

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"Kunematuka"

21.05.2024

162

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Jlmnamuka"

21.05.2024

163

PeszepBubIit ypok. O6001IeHNE U
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"CraTtuka TBepi0ro Tena"

22.05.2024

164

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

22.05.2024

165

PesepBurlit ypok. O6001IeHEe U
cucTeMaTH3alus 3HaHUH 1o Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

23.05.2024




teopun"

166

PesepBHeiit ypok. O600IIeHNE 1
cHCTEMAaTH3alMsI 3HaHUI 110 TEME
"Tepmoaumnamuka. TeraoBsie MalIuHb"

23.05.2024

167

PesepBHeIil ypok. O600IICHNE 1
CcHUCTeMaTH3allMsl 3HAHUH 110 TEME
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoap"

24.05.2024

168

PesepBubiit ypok. O60011eHNE 1
cCucremMatu3anus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

24.05.2024

169

Peseprubrit ypok. O6001eHNE 1
cucreMarusanus 3HAaHUH 10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

25.05.2024

170

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"Toku B pa3nuuHbIX cpenax"

25.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
B3aumoelicTBr€e MOCTOSTHHBIX MarHUTOB U
1 .M . 1
MIPOBOJTHUKOB C TOKOM. MarHuTHoe 1noJje 04.09.2023
I'unore3a Ammnepa
Bekrop maruutHOM mHAYKIMK. [IpuHmn
2 i. JI 1
cynepnozpiupm MarHUTHBIX ToJieH. JInaumn 05.09.2023
MarHUTHON WMHIYKITUU
3 MaruauTtHoe 1noJje NpoBOJHUKA C TOKOM. 1
OmneIT Dpcrena 06.09.2023
4 Cuna A & 1
nia Amriiepa, e€ HalpaBJIeHUE U MOAYIb 07.09.2023
5 P 1
elIeHUE 3a]1a4 08.09.2023
6 [Ipumenenue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI 11.09.2023
Cuna JlopeHia, e€ HampaBiIeHUE U MOYJb.
7 i 1
JIBukeHue 3apsyKEHHON YacTUIIBI B 12.09.2023
OJIHOPOJHOM MarHUTHOM II0JIe
8 P 1
elIeHHe 3a/1a4 13.09.2023
9 P JL 1
aboTta cuiel Jlopenua 14.09.2023
10 Pemenue 3amau 1




15.09.2023

MarauTtHoe 1oJjie B BEIIECTBE.

11

deppoMarHeTHKy, rnapa- U JuamMarHeTUKu 18.09.2023
12 OcHOBHBIE CBOWCTBA (heppPOMArHETHKOB.

[Tpumenenne hpeppoMarHeTHKOB 19.09.2023
13 Pemenne 3amgau no teme "MarautHoe 1oye 90.09.2023
14 Pemenue 3agad mo reMe "MargautHoe moJjie 91.09.2023
15 SIBIeHHE AIEKTPOMArHUTHOW WHIYKIIHH.

[ToTok BekTOpa MarHUTHOM MHIYKUINN 22.09.2023
16 DAL mrykim 25.09.2023
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH

Ddapanes 26.09.2023
18 Buxpesoe anekrpuueckoe moje. Toku dyko 97 09.2023
19 OJIC MHAYKIMH B IBUOKYIIAXCS

MIPOBOTHUKAX 28.09.2023
20 Pemtenue 3amay 99.09.2023
21 [TpaBuso Jlenma 02.10.2023
29 WNunykrusHocTh. KaTymika HHAYKTUBHOCTH

B ILIETTH ITIOCTOSTHHOTO TOKa 03.10.2023
23 SABnenue camounaykiuu. J/C

CaMOMHIYKIIUU 04.10.2023




SHCpFI/IH MaraviTHOI'O IIOJIA KaTyHIKH C

24 TOKOM. DJIEKTPOMAarHuTHOE T10JIe 05.10.2023
25 Pemenue 3amau 06.10.2023
26 O06001IeHe U CUCTEMAaTH3aIUsl 3HAHUH 110
Teme "DneKkTpoanHaMuKa” 09.10.2023
97 KonTponsnas pabora no teme
"OnexkTpoauHaMuka" 10.10.2023
28 Konebarenpnas cuctema. CBOOOTHBIC
KoJiebanus1. ['apMoHNYEeCKre KoIeOaHus 11.10.2023
29 Kunematuueckoe 1 JUHaAMHYECKOE
OonHrcaHue KojaedaTeIbHbIX IBUKEHUN 12.10.2023
DHepreTudecKkoe onrcanue. BeiBo
30 L[I/IHaMI/I‘Ie(iKOFO OTIMCAHUs TAPMOHUYECKHUX
KOJIeOaHUHW W3 MX PHEPTeTUUYECKOTO U 13.10.2023
KHHEMaTHYCCKOTO OTIUCAHMS
31 Awmruutyna u ¢asza koaedbaHuit 16.10.2023
[Tepuona u wactora konebanuii. [leprosn
MAaJIbIX CBOOOJHBIX KOJIEOaHUI
32 MaTeMaTHYeCKOro MasTHHKA. [lepro
CBOOOIHBIX KOJICOAHUM pr>1<1/IHHp0rozL 17.10.2023
MasITHHKA
33 3aryxaromue KonedaHus. BeiHyx1eHHBIE
koJieOanus. Pe3onanc 18.10.2023
34 ABTOKOJICOaHUS 19.10.2023
35 Pemenue 3amau




20.10.2023

VYpoxk-koHpepenuus "MexaHHUECKHE

36
KoJIe0aHHS B MY3bIKQIBHBIX HHCTPYMEHTaX" 23.10.2023
37 O0o01IeHre 1 cucTeMaTru3anus 3HaHU! 110
Teme "MexaHndeckue KoyieOanus " 24.10.2023
38 DNeKTpOMarHUTHbIE KOJIeOaHusI.
KonebaTenbHbIif KOHTYD 25.10.2023
®opmyna Tomcona. CBsi3b aMILTUTY b
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
PAAia KOUABHEATOD a 26.10.2023
TOKa B KOJIEOATEIHHOM KOHTYpPE
3aK0H COXpaHCHHS SHEPTHUH B UACATHHOM
40
KoJIeOaTeIbHOM KOHTYPE 27.10.2023
3aTyxarouue 3MeKTPOMarHuTHBIE
41 KoseOanus. BeiHyX/1eHHBIE
e 07.11.2023
AJIEKTPOMArHUTHBIE KOJIeOaHUs
[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP
42
B IIETIH IIEPEMEHHOTO TOKa 08.11.2023
43 Karyiika nHIyKTUBHOCTH B LIENTU
MEPEMEHHOTO TOKa 09.11.2023
44 3akoH OMa Jyisl 2JIEKTPUYECKOM 1enu
MePEMEHHOTO TOKa 10.11.2023
MOIIHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYIHOE U ICUCTBYIOIIEE 3HAUCHUE
Y g 13.11.2023
CHWJIBI TOKA U HAIPSHKEHUS
46 Pe3oHaHC B anekTprYecKkoi nenu
14.11.2023
47 Pemenue 3amau

15.11.2023




NneansHbiif TpanchopmaTop.

48 HpOI/IBBOHCTBOU: nepeaaya u norpedieHue 16.11.2023

AIIEKTPUYECKOW IHEPTUN

DKOJIOTUYECKHE PUCKU TTPHU IPOU3BOJICTBE
49 anekTposHeprun. Kymbrypa I/ICH(\)JJII:?,OBaHI/ISI 17.11.2023

AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HU
50 Pemenue 3amau 90.11.2023
o1 Pemrenne 3anau 91.11.2023
52 O600611eHre U cucTeMaTu3alus 3HaHu| 1o

TeMe "DIeKTpoOMarHuTHbIC KoJaeOanus" 22.11.2023
53 Mexanndeckue BOJIHbI. XapaKTePUCTUKH

MEXaHUYECKUX BOJH 23.11.2023
54 CBoiicTBa MEXaHUYECKUX BOJIH 94.11.2023
55 3ByK. XapakTEPUCTHUKU 3BYKa 97 11.2023

HNudpaszsyk u ynprpassyk. [llymoBoe
56 .

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 28.11.2023
57 Pemenue 3amay 99.11.2023
58 DneKTpOMarHUTHbIE BOJHBL. M3nydyenue

AJICKTPOMArHUTHBIX BOJIH 30.11.2023
59 DHeprus 1eKTPOMarHUTHBIX BOJH.

CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH 01.12.2023
50 [kana 3MeKTPOMarHUTHBIX BOJIH.

[IpumeHeHne 2IeKTPOMarHuTHIX BOJIH B 04.12.2023




TEXHUKE U OBITY

61

HpI/IHHI/IHBI pPaaruoOCBA3U U TCIICBUACHU.
Panuonokamnus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl

05.12.2023

62

KonTtponsHas padora o teme "Konebanus
1 BOJIHBI"

06.12.2023

63

Cgert. 3aKOH NPSIMOJMHEHHOTO
pacmpocTpaHeHHs CBEeTa

07.12.2023

64

Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHOTO pacpoCTpaHEHHsI CBETa

08.12.2023

65

Otpaxenue cBera. [Imockoe 3epkaio.
Cdepuueckoe 3epkajio

11.12.2023

66

[Ipenomnenne cBeta. AGCOIOTHBIN U

OTHOCHTEIIBHEINA ITOKa3aTelb MMpECIOMIICHUS.

[TosiHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIiA YyroJ MOJHOTO BHYTPEHHETO
OTpaXeHUS

12.12.2023

67

Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB
OTpPaAXCHUS U ITPEJIOMIICHUA CBETA

13.12.2023

68

Xon nyden B mpusme. Jlucnepcus certa.
CrnoxHblii cocTaB Oenoro cBera. Llpet

14.12.2023

69

JIun3pl. DOKyCHOE pacCTOSHUE U
OIITHUECKAs CUJIa JIMH3EI

15.12.2023

70

[TocTpoenue n300paxxeHuil B TUH3aX U UX
cucTeMax. YBEJIMYECHHE JINH3bI

18.12.2023

71

Pemenne 3amaq Ha MMOCTPOCHUC
HSO6pEl)K€HHfI, MOJIy4a€MbIX C IOMOIIBIO
JINMH3

19.12.2023




72

I'ma3 kak onTu4deckas cucTeMa

20.12.2023

73 Pemenwue 3amau. [Ipeaens mpuMEHHMOCTH

F€OMETPUUECKOM ONITUKH 21.12.2023
74 CkopocTb cBETa U METO/bI €€ U3MEPEHHUS

22.12.2023

75 Jucnepcus ceera 95,12 2023
76 HNurepdepentius creta 97 12,2023

KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
77

HaOTIOCHUST MAKCUMYMOB 1 MUHUMYMOB 29.12.2023
78 Pemenue 3amau 09.01.2024
79 [Ipumenenne naTepdhepeHIun 10.01.2024
80 Judpakuus cBeTa 11.01.2024
81 Judpakunonnas pemérka. Y cioBue

HaOJIIOZICHUS TJIABHBIX MAKCUMYMOB 12.01.2024
82 Pemtenue 3amay 15.01.2024
83 [TonepeyHOCTH CBETOBBIX BOJIH.

[Tonspuzanus ceeta 16.01.2024
84 Pemenue 3amau 17.01.2024
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

18.01.2024




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

86
teme "OnTuka" 19.01.2024
7 K
8 OHTpOJIbHAS paboTa 1mo Teme «OnTHKa» 99 01.2024
I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKON
88 MEXaHHKH. 3aKOHBI AJICKTPOAMHAMUKH 1 93.01.2024
TIPUHIIAT OTHOCUTEIIEHOCTH
89 [ToctynaTel cienuanbHON TEOPUU
OTHOCHUTEILHOCTH 24.01.2024
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenmna. Ycmosue
90 MPUYUHHOCTH. OTHOCUTENBHOCTh 95 01.2024
OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U
COKpAII[EHUE JITTUHbI
01 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM
YaCTHUILIBI 26.01.2024
92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM
PENATUBUCTCKOM YaCTUIIBI. DHEPTHS TIOKOS 29.01.2024
93 P
aBHOBECHOE TEIUIOBOE M3JIy4yEHUE 30.01.2024
94 3 B
aKoH cMmeleHus: Buna 31.01.2024
95 r M. II . D
UIoTe3a naHKa o kBaHTax. DOTOHBI 01.02.2024
96 2
Heprus U UMMIyibc GpoToHa 02.02.2024
97 ®otoaddext. OnpiTol A. I'. Cronerosa.
3akonbl poTtorddekTa 05.02.2024




VYpaBuenue DiiHireliHa s GoTodddexra.

98
"Kpacnas rpannna” gpotosdpdexra 06.02.2024
99 JaBnenue cBera. Onbitel [1. H. JIeOeneBa 07.02.2024
100 BoJiiHOBBIE CBOIICTBA YaCcTHIL 08.02.2024
Bousnsl e bpoiins. JlnmuHa BOJHBI 1€
101 bpoiins u }i)a?,MepI)I 00J1acTH JIOKAIHU3aluu 09.02.2024
JBYDKYIIEHCS YacTUIIBI
102 KopnyckynspHo-BOTHOBON Ayalin3m 12.02.2024
103 Judpakuus 3JeKTPOHOB Ha KpHUCTaJIax 13.02.2024
Crnennduka u3MepeHuid B MUKPOMUPE.
104 CO?THOHIGHI/ISI HeomnpeneaEHHOCTEN 14.02.2024
I'eitzenbepra
105 Pemenne rpaduyeckux 3ama4q 15.02.2024
106 Pemenne pacy€THbIX 3a1a4 16.02.2024
KonTponsHas paborta no temam: "OCHOBBI
107 CTO", IfOpHyCKYJIHpHO-BOJ'IHOBOI/I 10.02.2024
Tyaau3m
108 OnBITHI MO UCCIIEOBAHUIO CTPOCHHUS aTOMA.
[InanerapHas moaens aroma Pezepdopra 20.02.2024
109 IToctynatel bopa 91.02.2024
110 Bunel ciektpoB. CeKTp ypOBHEHN SHEPTUH




aToOMa BOJOpoaa

22.02.2024

111

CnoHTaHHOC B BBIHYXJICHHOC HU3JIYYCHHUC
CBCTa

26.02.2024

112

Jlazep

27.02.2024

113

Hyxnonnas mozaens siipa [ eiizenOepra-
NBanenko. 3apsa 1 MacCOBOE YMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

28.02.2024

114

3aKoH paJuoaKkTUBHOTO pacnaja. CBoiicTBa
WOHM3UPYIOUIETO U3JydeHus. Biausaue
PAaAOaKTUBHOCTH Ha XKUBBIC OPraHU3MBI.
Jo3nmerpus

29.02.2024

115

OHeprus CBA3U HYKJIIOHOB B s/ipe. SInepHble
cuibl. Jledekt Maccrl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpoGiaemsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

01.03.2024

116

MeTopl perucTpaly U UCCIeI0BaHMS
aJIeMEHTapHBIX YacTull. DyHTaMEeHTAIbHbBIC
B3auMOJICHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpencraBiaenue o CTangapTHOU
Mo iend. KBapk-riirooHHass MOJIeTb ajpOHOB

04.03.2024

117

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprusi. EnuHcTBO u3nveckoi KapTHHBI
MHpa

05.03.2024

118

OTalbl Pa3BUTHA aCTPOHOMMUHU. 3HadeHue




aACTPOHOMHH

06.03.2024

119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOIBI KOCMHYECKHIX
00BEKTOB. MeTObl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

07.03.2024

120

CoBpeMeHHbIE ONTUYECKHE TEIECKOTIBI,
paanoTeNeCKOIbl, BHEATMOCHEpHas
aCTPOHOMHUS

11.03.2024

121

Bun 3Bé€3anoro He6a. Co3Be3ausi, spKue
3Bé3)IBI, IIAHETHI, UX BUIUMOC JIBUKCHUC

12.03.2024

122

Comeynas cucrema. Comaite. CoHeuHast
AKTHUBHOCTD. I/ICTOLIHI/IK 3Hepr1/m COJ'IHIIa u
3BE3]

13.03.2024

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
b

Juarpamma "crnieKTpanabHbIN Ki1acc —

CBETUMOCTB"

14.03.2024

124

3BC3I[BI rJIaBHOM IOoCJICa0BAaTCIBbHOCTHU

15.03.2024

125

Buyrpennee crpoenue 3BE3/1.
CoBpeMeHHbIE NPEJICTABICHUS O
MPOUCXO0XACHUHU U 3BoJItoIMK CoJIHIIA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I

18.03.2024

126

Mneunsiii [Iyre — Hama ["anakruka. Tunst
rajJlakTUK. YEpHbIe IBIPBI B Apax FalaKTHK

19.03.2024

127

Bcenennas. Paciunpenne BeeneHHoM.
3akoH Xa06ma. Teopus bosbiioro B3pbIBa.
PenukroBoe U3nydeHue

20.03.2024

128

MacmtaGHast cTpykTypa Beenennoit.




MeraranakTuka

21.03.2024

129

Hepeménnbie mpoOieMbl acTpOHOMUU

22.03.2024

130

@uU3N4ECKUH IPAKTUKYM I10 TEME
"WccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
dbeppomaruerukoB" unu "MccnenoBanue
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TOKOM"

01.04.2024

131

@u3N4eCKUil IPAKTUKYM IO TEME
"U3mepenue cuisl Amriepa uim
"N3ydyeHne 3aBUCUMOCTH CHIIBI AMIiepa OT
cuibl Toka" uinm "OnpeneneHne MarHUTHOM
VMHIYKIIMA Ha OCHOBE U3MEPEHUS CHIIBI
Awmnepa"

02.04.2024

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
3JIEKTPOMArHUTHON MHIYKIHUK" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MAarHUTHOTO OJIs"

03.04.2024

133

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIUN"
win "COopka MOAENHU 3IEKTPOMArHUTHOTO
reseparopa"

04.04.2024

134

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenue neproaa CBOOOIHBIX
KoJeOaHUui HUTSHOTO U MPYKMHHOTO
MasTHUKOB"

05.04.2024




135

@u3N4eCKUi IIPAKTUKYM 110 TEME
"IIpeoOpa3oBanne SHEPTUH B MIPY>KUHHOM
MasTHHKE"

08.04.2024

136

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nmepeMeHHOT0 TOKa 4epe3
I10CJIEIOBATEIIBHO COCAUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop" Min
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIM IEPEMEHHOro ToKa"

09.04.2024

137

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

10.04.2024

138

®u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue nmokazaresisi mpeoMICHHUS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

11.04.2024

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
*)uakux JH3)" wim "M3Mmepenue
(hOKYCHOTO PacCcTOSTHUS PaCCEUBAIOIINX
JMH3"

12.04.2024

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habmronenue nudpakunm,
HHTEp(EPEHIIUHU U MOJISIPU3aluy cBeTa"

15.04.2024

141

®dusnyeckuii MPakTUKYM 10 TeMe
"OnpeneneHyue UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o GoTtorpapusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

16.04.2024




142

@u3N4eCKUi IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBeE ucciieoBanus Goroaddexra” min
"HNccnenoBanue 3aBUCHMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsHKEHUs"

17.04.2024

143

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

18.04.2024

144

®u3N4eCcKuil IPAKTUKYM IO TEME
"UccnenoBanue paaoakTUBHOTO (hoHA C
HCMOJIb30BAHUEM JIO3UMETpA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
aIfoMUHNEM"

19.04.2024

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH I OTIPEIeNICHUS TIOJI0KEHUS
HeOEeCHbIX 00BEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBepHOro
MOJylIapus ¥ ipKue 3BE3/bl" WU
"Habmronenus B Teneckor JIyHbl, IUTaHET,
TYMaHHOCTEH U 3BE3AHBIX CKOIUIICHHI"

22.04.2024

146

O06o0011eHe U cucTeMaTU3aIMsl 3HAHU .
Ponb ¢pu3nku 1 acTpOHOMUM B
SKOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COLIMAIBHOM M 3THYECKOi chepax
JEATEIbHOCTH YEJI0OBEKA

23.04.2024




147

O060011IeHNEe U CUCTeMAaTU3AIHs 3HAHUH.
Ponb 1 MecTO (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

24.04.2024

148

O0600uIeHne U CUCTEeMAaTU3AIMs 3HAHUH.
Pounb ¢puznveckoii Teopun B GopMUpOBaHUN
MPECTaBICHUN O (pU3NUIECKON KapTHHE
MUpa, MeCTO (PU3MUECKON KapTHHBI MHpA B
00I1eM psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEACTABICHUNA O IPUPOIE

25.04.2024

149

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
teMe "KnnemaTtnka"

26.04.2024

150

O0001IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
teme "Kunemaruka"

29.04.2024

151

O06001IeHne U cucTEMaTU3alMs 3HAHUI 110
teme "Jlunamuka"

30.04.2024

152

O06001IeHre U cUcTEMaTU3aLMs 3HAHUN 110
teme "CTraTuka TBeporo tena"

02.05.2024

153

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
TeMe "3aKOHBbI COXpaHEHUs B MEXaHUKe"

03.05.2024

154

O06001eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "OCHOBBI MOJIEKYIISIPHO-
KUHETUYECKOM Teopun”

06.05.2024

155

O000111eHHE U cCUCTEMATH3AIMS 3HAHUH 110
teme "Tepmonunamuka. TerioBbie
MAaIIUHEBL"

07.05.2024

156

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da30BbIe NTEPEXObI"

08.05.2024




157

O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUN 110
TeMe "DnekTpuyeckoe noJie"

10.05.2024

158

O0600menne u cucTeMaTu3aus 3HaHUN 110
teme "[locTosIHHBIHN 21eKTpUuyecKuil ToK"

13.05.2024

159

O0600menne u cucTeMaTu3aus 3HaHUN 110
teme "Toku B pa3InyHbIX cpenax”

14.05.2024

160

0O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "MaruutHoe mnoJe"

15.05.2024

161

Pesepsubiit ypok. O60011eHIE 1
CHCTEMAaTHU3alUs 3HAaHUH 110 TEME
"OnexTpoMarHuTHas HHAYKIMUS"

16.05.2024

162

PeseprubIit ypok. O6001eHNE 1
cucreMaTrni3aiusa 3HaHPII71 10 TEMC
"MexaHandeckue Kojaeoanus"”

17.05.2024

163

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 110 TeMe
"DJIeKTpOMarHuTHBIE KojieOanus"

20.05.2024

164

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"MexaHn4eCcKHUe U IEKTPOMarHUTHbIE
BOJIHBI"

21.05.2024

165

PesepBuriit ypok. O600mIeHE U
cucTeMaTu3anusa 3HaHu| mo teme "Ontuka"

22.05.2024

166

PesepBuriit ypok. O600mIeHE U
cucTeMaTu3anusa 3HaHuH 1Mo Teme "OCHOBEI
CTO"

22.05.2024

167

PesepBHriit ypok. O6001IeHE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeME

23.05.2024




"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

PesepBHeiit ypok. O600IIeHNE 1
cucreMaru3anys 3Hanui 1o reme "dusznka
aroma"

23.05.2024

169

PesepBHeIii ypok. O600IICHNE 1
cucTeMaTu3aysa 3HaHuil o reme "duzuka
ATOMHOTO SiJpa U JIeMEHTapHBIX YacTuIr"

24.05.2024

170

PesepBubIit ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"OnemeHTH! acTpou3UKH"

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®dusuka (B 2 vactsx), 10 knace/ ['eanenmreitn J1.O., bynatosa A.A., Kopaunses 1. H.,
Komkuna A.B.; mox pegakmnueit Opiosa B. A., OGmiecTBo ¢ orpaHHueHHON
otBeTcTBeHHOCTHIO «BITHOM. JIaboparopus 3HaHUI»; AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

» Gmsuka (B 2 yactax), 11 knace/ I'ennenmreiin JI.3., bynatoBa A.A., Kopamises 1.H.,
Komkuna A.B.; mox penakiueit Opiosa B.A., O0miecTBo ¢ orpaHU4eHHON
oTtBeTcTBeHHOCTHIO « BMTHOM. JlaGopatopus 3HaHMiT»; AKITMOHEPHOE 00IIEeCTBO
«M3narenbctBO «IIpocBemenue»
®duswnka 10k / Mskumes I.5., Byxosnes b.b., Corckuit H.H., M.IIpocsemenue ,2019

®uzuka , 11 k1 / Mskumes I'.51., bByxosues b.b., Hapyrun B.M.- M., [Ipocsemenne , 2020

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

®dusuka 10 kmacce. TexHoIOrHYECKHE KapThl YPOKOB 10 yueOHuky I'.51. Mskuriesa ,
b.b.byxoBuesa, H.H. Cotckoro . ABtop -coctaButenb H.JI. IlenareitueHko , u31aTesibCTBO
"Vyurens ", 2019

®wusuka 11 knacc. TexHonoruueckue KapTel ypokoB 1o yueOnuky ['.51. Mskumesa ,
b.b.byxoBuesa, H.H. Cotckoro . ABTop -coctaBurens H.JL. [lenareituenko , n31areabcTBO
"Vaurens ", 2019

®wusuka. 3agaunuk 10-11 kinace./A.IL.PeiMkeBuu , M.: [Ipoda, 2020

KoHTtposabHble 1 camocTosTeNbHbBIE paboTh 1o ¢usuke .Puznka 10,11 kmacc. /
O.N.I'pomuesa ,U3narensctBo " Dk3amen" ,2017

®dusuka 10,11 Kiacc. CamocTosiTenbHble M KOHTPOJIbHBIE paboThl. / JI.O.I'enamteiiy,
JI.A.Kupuk , M.: bunowm, nabopartopus 3uanuii, 2020

EI'D.®wu3uka. Tunossle sx3ameHannonnble Bapuantsl / MLIO. lemunosa , M.:



HammonansHoe oOpazoBanue

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

phys-ege.sdamgia.ru

POIII

EJAVNHAS KOJUIEKIUA HUP®POBbBIX OBFPASOBATEJIbHBIX PECYPCOB
OJIEKTPOHHOE ITPUJIOXXEHUE K YUHEBHUKY ®U3UMKA 10-11 KJIACC

I'AMAKUIIEB U JIP.



