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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE cpeaHero oOiero oopasoBaHusi pazpaboTaHa Ha
OCHOBE TOJIOKEHUI U TpeOOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEeNbHOM
nporpammbl, ipeactaBieHHEbx B PI'OC COO, a takke ¢ yuétoM QeaepanbHOil pabouei
nporpaMMmbl Bocriutanusi 1 Konneniumn npenonaBanus ydeOHoro npeamera «dusnka» B
oOpasoBarenbHbIX opranu3anusx Poccuiickoit ®expepanvu, peanu3ylOIIUX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o Qu3uke omnpenenseT o0A3aTENbHOE MPEAMETHOE COAEP)KAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCTh M3YyYEHHUS TEM U PA3eiioB
y4eOHOro mpeaMeTa ¢ YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU
y4eOHOro MpoIecca, BO3PACTHBIX 0coOeHHOocTel oOydaronuxcs. [Iporpamma no ¢usuke
Na€T MpeACTaBICHUE O LENSIX, COJAEpKaHUM, O0IIel cTpaTeruu 00y4YeHUsl, BOCIIUTAHUS U
pa3BUTUSI 00YUYaIOIIMXCS CpelCcTBaMU yueOHOTo mnpeamera «Puszuka» Ha yriIyOJaEHHOM
YPOBHE.

Nzyuyenne kypca pusuku yriayOiaEHHOrO YpOBHS MO3BOJSET peajn30BaTh 3aJauu
npoecCHOHaNbHON OpUEHTAIMU, HAMPAaBICHO Ha CO3/IaHUE YCIIOBUM JUISl MPOSBICHUS
CBOMX HHTEJUIEKTyaJIbHbIX M TBOPYECKUX CIOCOOHOCTEH KaXAblM OOyYaroluMcs,
KOTOpbIE  HEOOXOOUMBI Il  MOPOAODKEHMS  Oo0pa3oBaHUs B OpraHU3aLMsIX
po(ecCHOHaNBEHOTO 00pa30BaHUs MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U WHKEHEPHBIM
CIIELUAJIBHOCTSIM.

B nporpamme no ¢usuke onpeaenstorcs miaHUpyeMble pe3ysibTaTbl OCBOCHUS Kypca
(GU3MKM Ha YpPOBHE CpEIHEro oOIIero oOpa30oBaHUS: JMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHe). HayuHo-meTonosioruueckoil OCHOBOW  JJis
pa3paboTku TpeOOBaHUN K JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM PE3yJIbTaTaM
0o0ydJaronmxcsi, OCBOMBIIMX TMpOrpamMMmy Mo (U3NKE HAa YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMs Ha YTIyO0JIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma o gpu3rKe BKIFOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE, B TOM
quClie IPeAMETHBIE Pe3yJIbTaThl 10 TofaM 00yUYeHHUS;

cozepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o ¢u3Mke MMeeT MPUMEPHBIA XapaKkTep U MOXKET ObITh MCIOJIb30BaHA
YUHUTEISIMUA (PU3UKH JIJIS1 COCTABJICHHSI CBOMX Pab0YMX MPOrpamm.

[Iporpamma 1o (Qu3MKe HE CKOBBIBAET TBOPYECKYI0 WHHULMATUBY Yy4HUTENEHd U
IPENOCTABISET BO3MOXKHOCTH ISl PEANM3aLMU PA3IMYHBbIX METOAMYECKUX IMOJIXOJI0B K
npenojiaBannio  (PU3MKM  Ha  YIUIyOJIEHHOM YPOBHE TP YCJIOBHHM  COXpaHEHUS
00s13aTEIBLHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKIJIaJ B CHCTEMY 3HAHHUUA 00
okpy>karorem mupe. IKoapHBIN Kypc GU3UKHA — CHCTEMOOOPA3YIOMIHA JJI €CTECTBEHHO-
HAYYHBIX YYE€OHBIX TMPEAMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIe)KAT B OCHOBE
MPOIIECCOB M SIBJICHUN, M3y4yaeMbIX XHUMHEH, Ouosorueu, dusnyeckoi reorpadueit u



actpoHoMued. Mcnonp3oBaHWE M aKTUBHOE NPUMEHEHHE (PU3MYECKUX  3HAHUM
OMpeAeNuiIO XapakTep M OypHOE pa3BUTHUE pPa3HOOOPA3HBIX TEXHOJOTHM B cdepe
OHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IMIOJYYEHHUS HOBBIX MaTepUajoB C
3aIaHHBIMU CBOMCTBaMU. M3yueHue (U3MKU BHOCHT OCHOBHOW BKJIaJ B (hOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOywaromerocs, B (QOpMUPOBAHUE YMEHUH
IPUMEHSATH HAYYHBI METO/I MO3HAHUS IPY BBIIIOJIHEHUHA UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHoBy Kkypca Qu3uKu Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS MOJIOKEH P
ujieil, KOTOpble MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MMOCTPOSHUSI.

Hoea wuenocmnocmu. B CcOOTBETCTBUM C HEM Kypc SBISETCA JIOTHYECKH
3aBEpUICHHBIM, OH COJEPKUT MaTepHal W3 BCEX pa3leNioB (U3HMKH, BKIIOYAET Kak
BOMPOCHI KJITACCUUECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca QU3UKH 00bEeTUHEH
BOKpPYT (¢u3nueckux Teopuil. Benymum B kypce siBnsieTcss GOpMUPOBAHUE MTPEICTABICHUIM
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoea zcymanumapuzayuu. EE peanuszanuss OPEANONaracT HCHOJIb30BaHUE
TYMaHUTAPHOTO NOTEHIHANIa (PU3UYECKON HAYKU, OCMBICIICHUE CBSI3U PA3BUTHUS (PU3UKH C
pasBuTHEeM OOIIecTBa, a TaKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TpodIeMaMu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢buzuku yriayOn€HHOTO ypOBHS
IpeanosjgaraeT 3HaKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX M TEXHOJOTMYECKHUX
IPUIOKEHUN HM3YyYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccMarpuBaroTCs Ha ypOBHE
oOLIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanusyerTcs: IOCPEACTBOM BBEIEHUS 3JIEMEHTOB COJEPKAHMS,
NOCBSALIEHHBIX OSKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C
pPa3BUTHEM TEXHUKUM M TEXHOJIOTHH, a Takke OOCYXIAEHHUs MNpoOJIeM panuoOHAIbHOIO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

OcBoeHUEe coJepiKaHUs OPOrpaMMbl MO (PU3UKE AOHKHO OBbITh IMOCTPOEHO Ha
IOPUHLIMAINAX CHUCTEMHO-AESATENIbHOCTHOTO mnoaxoda. s ¢u3umku peanmusanus 3TUX
OPUHIMIOB 0Oa3upyeTrcss Ha MCHOJb30BAHUM CaMOCTOSATEIBHOTO JKCIEPUMEHTa Kak
MOCTOSTHHO JIecTBYOMIEro (hakTopa ydeOHOro mporiecca. Jis yrimyOn€éHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSITEJIBHOIO  YYEHHMYECKOTrO 3KCIEPUMEHTA, BKJIOYAIOLIErO
(GpoHTaNbHBIE YYEHUYECKUE OMBITHI MPU HW3YYEHHUH HOBOTO MaTepuaia, J1adopaTOpHBIC
paboTel W paboThl mpakThKyma. [Ipm 5TOM BO3MOXHBI JIBa croco0a peaan3anuu
dbu3nyecKkoro nmpakTukyma. B nepBoM citydyae npakTUKyM MpoBoAUTCs JauO0 B KoHuEe 10 u
11 kmaccoB, n1u0O moOCHE MEPBOrO M BTOPOrO MOJYTOAUN B Ka)XXJAOM M3 3THUX KIJIACCOB.
Bropoii cioco6 — 310 uHTErpanus paboT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE MPOBOASTCA B Mpolecce u3ydeHus pasnena (temsl). [Ipu atom mox padoramu
PaKTUKyMa TOHMMAETCsl CaMOCTOSITENbHOE HCCIEIOBaHUEe, KOTOPOE IPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOIIArOBOM MHCTPYKIUH.

B mporpamme mo ¢usuke cUCTEMa YUYEHHYECKOIrO HKCIIEPUMEHTa, J1ab0opaTOpHBIX
paloT U MpakTUKyMa MPeCTaBlIeHa €ANHBIM MepedHeM. BoIOOp TeMaTuku JUist STUX BUJIOB
YUYEHUYECKUX MPAKTHUYECKUX padOT OCYIIECTBISETCS YYaCTHHKAMH 0O0pa30BaTEIbHOTO



nporecca UCXoas U3 0COOCHHOCTEH MOYPOUYHOro IJIAHUPOBAHUS U OCHAIIEHUS KaOMHeTa
¢uzuku. [Ipu sTom obecrneunBaeTcsi OBNIaZeHHE OOYYAIOIIUMUCA YMEHHUSIMH MPOBOIUTH
IpsiMble U KOCBEHHbIE M3MEPEHHUSI, UCCIAEAOBAHMS 3aBUCUMOCTEN (DU3NUECKUX BEJIMYUH U
MIOCTAaHOBKY OIIBITOB 110 TPOBEPKE MPE/TI0KEHHBIX THIIOTES.

bonbiioe BHUMaHuE yiensieTcsl PelieHuI0 pacu€THBIX UM KaueCTBEHHBIX 3aaad. [Ipu
3TOM I PAacUYETHBIX 3a/lad MPUOPUTETOM SIBIIIOTCS 3a/layd € SABHO 33JaHHOW M HESBHO
3aJaHHONW (DU3MUECKON MOJENbI0, TMO3BOJISIONINE MPUMEHSITh H3yUYEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiesia Kypca, TaK U MHTErpupys NpUMEHEHUE 3HAHUN
U3 pasHbIX paszzienioB. JlJis KayeCTBEHHBIX 3a/au MPUOPUTETOM SBISIOTCS 3aJaHUsl Ha
oOBsiICHEHHE/TIPE/ICKa3aHue TPOTEKaHUs (PU3MUYECKUX SBJICHHUM W  TPOIIECCOB B
OKPY KaIOIIeH KU3HH, TPEOYIONIHE BHIOOpa (PH3NIECKON MOIENHN )1 CUTYyalluy MTPaKTUKO-
OpHUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpedoBaHusmu PI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrnieyeHnI0 y4yeOHOro mnpoiecca Kypc (u3Mku yriayOJa€HHOrO YpOBHS Ha YpOBHE
cpenHero oouiero o0pa3oBaHusl TOJKEH U3Y4YaThCs B YCIOBUSIX MPEAMETHOr0O KabuHeTa. B
kaOuHeTe GUBUKH JODKHO OBITh HeoOXoauMoe JsabopaTopHOe O0O0OpyJOBaHUE IS
BBITMIOJHEHMSI YKa3aHHBIX B IIPOTrpaMMe M0 (PU3MKE YUEHUYECKUX OIBITOB, JJAOOPATOPHBIX
paboT 1 paboT NPaKTUKyMa, a TAKXKE JEMOHCTPALIMOHHOE 000pYy10BaHUE.

JlemoHcTpanMoHHOEe 000pyAOBaHuE (OPMUPYETCS B COOTBETCTBUM C IMPHUHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY IE€PEUMCIECHHBIX B
nporpamMme no (pu3uKe KIFYEBBIX JEMOHCTPALUI ISl HCCIIEOBAHUS N3YYaeMbIX SIBJIICHUN
U TPOLECCOB, HOMIUPUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 000pyI0BaHUE ISl YYEHUYECKUX MTPAKTUYECKUX padboT hopmupyercs
B BUJE TEMATHYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacué€re OJHOTO KOMIUIEKTa Ha
IByX oOyuwaromuxcs. TemaTrnueckrue KOMIUIEKThI Ja00paTOPHOTO 000pYyAOBaHUS JAOHKHBI
OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCHOJIb30BaHUHM aHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB,
a TaK)Ke KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMM LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00PA30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE HMHTEpECAa M CTPEMJICHUS OOyYaroUIMXCS K HAy4YHOMY M3yYEHHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTaBICHUA O HAy4YHOM METOJe TO3HaHUS U (POPMUPOBaHUE
MICCJIEIOBATEIBCKOIO OTHOLIEHHS K OKPYKAIOIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yJbTaTa HW3Y4YEHUsI OCHOB
CTPOCHHUS MAaTepuu U QyHIAAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopmupoBaHre YMEHUN OOBACHSTH SIBJICHUS C MCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUHN
Y Hay4YHBIX JI0Ka3aTEIbCTB;

dbopmHpoBaHUe MPEACTABICHUI O PoJiu (GPU3UKHU JUIsl pa3BUTHUS JPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMpPEACTaBICHUI O BO3MOXHBIX cepax Oyayuied npodeccunoHanbHON
JESITEIbHOCTH, CBA3AHHBIX C (DU3MKOM, MOATOTOBKA K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUMU.



JlocTmxeHue 3Tux 1enei odecrneynBaeTcs pelieHreM CIeAyIOMX 3a/1a4 B IpoLecce
U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHETO 0011Iero 00pa3oBaHus:

npUOOpPETEHNE CUCTEMBI 3HAaHUHN 00 00IIUX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOUAs MEXAHUKY, MOJICKYJSAPHYIO (DU3HUKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPODU3HUKY;

dbopMupoBaHHEe YMEHHM NPUMEHSATh TEOPETHUECKHE 3HaHHUsS AN OOBSCHEHUS
buznyeckux SABJIEHUNW B TPUPOAE U JJIA TPUHATHS MPAKTHYECKUX PELICHUH B
MOBCEHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIICHHUs PA3TMYHBIX 3aJlad C SIBHO 3aJjaHHON (u3nyeckoi
MOJIEJIBIO, 33/a4, MOJPa3yMEBAOIINX CaMOCTOSITENIBHOE CO3JaHue (PU3HUYECKOW MOJEIH,
aJIecKBaTHOM YCJIOBUSIM 3a/1aud, B TOM YHMCJIE 33]a4 HHKEHEPHOr0 XapakTepa;

NOHMMaHKEe (PU3MYECKUX OCHOB U MPHUHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIaJICHHE METOJAMU CAMOCTOSATEIBHOIO IJIAHUPOBAHUS U IPOBEACHUS PUBNUECKUX
HKCIIEPUMEHTOB, aHaJIU3a U MHTEPIpETalud UHPOpMaLUU, ONPENEIeHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBMM JUIsI Pa3BUTHS yMEHUH IMPOEKTHO-HUCCIEAO0BATENIBCKOM,
TBOPYECKOU JIEATEIBbHOCTH;

pa3BuTHE HHTEpeca K cepaM NpodhecCHOHATBHOW JEATENbHOCTH, CBSI3aHHOW C
(bU3HKOIA.

B cootBerctBum ¢ TpeboBanusimu OPI'OC COO yrinyOn€HHBIA ypPOBEHb W3YYEHHS
yueOHoro mpenmera «du3nka» Ha YpOBHE CpelHero o6iiero oOpa3oBaHUsI BbIOMpaETCs
0o0y4JarmuMucs, IUIAHUPYIOUIUMH TPOJOJDKEHHE O00pa3oBaHUsl MO CHEIHATIbHOCTSIM
(U3UKO-TEXHUUYECKOTO TPOQHIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHbIM ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIero
obpazoBanust orBoautcs 340 yacoB: B 10 kiacce — 170 gacoB (5 4yacoB B Henento), B 11
kiacce — 170 gacoB (5 9acoB B HEJEIIO).

[TpennaraemMslif B mporpaMmMe no (u3MKe MepeueHb J1abopaTOPHBIX U MPAKTUUECKUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEIb JI€JIaeT BbIOOP MPOBENEHUS J1a0OPATOPHBIX
padoT 1 OMBITOB C YUYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yYarOMIMXCS.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3MKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOr0 Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne koddduiirenTa HOBEpXHOCTHOTO HATSKEHHUSL.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IHYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJIMOJA MPU MOMOIIU AUPPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB € Y4YETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUS TIPUPO/IbI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro T > 1 https://m.edso00.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 1 https://m.edso00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit IPAKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Hroro mo pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
IpUpoOJIE 04.09.2024  https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBICHUI 04.09.2024 | nhttps://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCE
3 H03Ha1£)1/151 IPUPOIEI pHa6n}§neIime u 1 buGnuorexa [IOK
PHPOZAEL 05.09.2024  https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (hU3UKE
4 CrniocoOrl n3mepenust GpU3NIECKUX 1 bubmuoteka [IOK
BEJIMYMH 06.09.2024  https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MEPEHUH (PU3MUeCcCKuX 1 bubamorexa LOK
P P 06.09.2024  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO pU3UKU B POPMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOW Hay4HOU KapTUHBI MUpa, 11.09.2024 @ https://m.edsoo.ru/eabbdedl
B MIPAKTHUYECKOU IEATETbHOCTH JIOIeH
Mexanunueckoe aBmkenue. Crucrema
7 otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHUUYECKOTo BWKeHus. [Ipsamas n 11.09.2024  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MarepuaibHOM TOUKH, 1 bubnuotexa [JOK
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€ro MPOEKIMU Ha OCH KOOP/IMHAT. 12.09.2024  https://m.edsoo.ru/30a108a5
Tpaekropus. [lepemenienne. CKOpoCTb.

Wx npoexiun Ha OCH KOOPJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nBkeHue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHMHOTO 13.09.2024  https://m.edsoo.ru/89ba7190
JIBUKCHUS
CrapToBas KOHTpOJbHas padboTa.

10 CrnoxxeHue nepeMenieHuii i CKOpOCTEH. 0,5 bubmmorexa [JOK

13.09.2024  https://m.edsoo.ru/761d18aa
Pemenne 3anau
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHUE. bubmuoreka [IOK
[IpsiMonrHeHOE NBMXKEHHE C 18.09.2024 | https://m.edsoo0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'padpuueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubnnorexa [TOK

18.09.2024  https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJHOTrO MaJieH!sl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 19.09.2024  https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY 20.09.2024  https://m.edsoo.ru/71cbb4fs
KpuBonuHelinoe nBuxeHue. /[Brxenne
M0 OKPYXHOCTH. YTJIOBas U JIMHEWHAs

15 ckopoctb. [leproa u yactora. bubmorexa [TOK

20.09.2024  https://m.edsoo.ru/33196fbe

LleHTpOCTPEMUTENEHOE U TTOJTHOE
yCKOpeHue
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KonrponsHas pabora o teme

bubnunorexa LIOK

16 "Kunemaruka" 05 25.09.2024  https://m.edsoo.ru/1242f32¢
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [JOK
[Ipunuun otHocuTenbHOCTH ["anuest. 25.09.2024  https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZI€HCTBYIOIIIAS CHIIa. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca 26.09.2024  https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bubnunoreka LIOK
Herorona 27.09.2024  https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cuil. Pemenue

20 3aI;[aniIa Hp};IM:HCHI/I;I 3aKOHOB bubmmorexa [JOK

27.09.2024  https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI> IPAaBUTALIUOHHON 1 bubmmorexa LIOK
N 02.10.2024  https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

99 Cuiia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs 02.10.2024  https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 03.10.2024  https://m.edsoo.ru/11abfala
Kennepa

but6mmorekxa [IOK

24 Cuna ynpyroctit. axon I'yka. Bec Tenia 04.10.2024  https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUABI CUI bubmmoreka [JOK

25 TpeHus. JIBUKEHHUE B KUJIKOCTH U Ta3e https://m.edsoo.ru/1fa86499

i 04.10.2024
C YYETOM CWJIBI COITPOTUBIICHUS CPEBI https://m.edsoo.ru/2ch29676
26 Hasnenue. I'mapocrarnueckoe bubmuoteka [IOK
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nasnenne. Cuna Apxumesa 09.10.2024  https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bubnmnoreka HOK
27 [TocTynarenbHOe U BpalareabHOe bubnmnoreka HOK
09.10.2024
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
98 MOMEHT CuJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
Bpaienus. [1meuo cuibl 10.10.2024  https://m.edso0.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubmmoreka [JOK
VYcnoBust paBHOBECUSI TBEPAOTO Tea. 11.10.2024  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHs
bubnunoreka LIOK
30 Pemerme 38724 11.10.2024  https://m.edsoo.ru/dclcaacO
31 KontponbHas paboTa mo teme bubnnorexa [JOK
"Munamuka. CtaTtrka TBeporo Tena" 16.10.2024 = https://m.edsoo.ru/9f5a574c
NMnynsc MaTepualbHOW TOYKH,
32 CUCTEMBI MaTEpPUAIbHBIX TOUEK. L{eHTp bubmuoreka [JOK
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. 16.10.2024  https://m.edsoo.ru/4bb8294b
Teopema o IBH)KEHUU IIEHTPa Macc
NMITyIibe CHITBI M1 HI3MEHEHHE UMITYJTbCA
33 Terna. 3aKOH COXpaHEeHHs UMITYJIbCa. brbmmorexa [IOK
17.10.2024  https://m.edsoo0.ru/13f0a221
PeakTtuBHOE ABMKEHUE
MoMeHT uMItyibca MaTepUATBHON
34 Touku. [IpencraBienne o coxpaHeHUN bubmuoreka [JOK
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX 18.10.2024  https://m.edso0.ru/d6532eb9
MOJISAX
bubnunorexa LIOK
35 Pemmerme saza 18.10.2024  https://m.edsoo.ru/f7706d63
36 PabGora cuiibl Ha MaJIOM M Ha KOHEYHOM bu6nunorexa LIOK
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nepemennennn. ['papuyeckoe 23.10.2024  https://m.eds00.ru/913974c7
MpEACTABICHUE paOOTHI CHITBI.
MonHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00
37 M3MCHEHUN KMHCTHYCCKOM SHEPT U bubmorexa HOK
. P 23.10.2024 | https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUYKH
[ToTeHuanpHbIC U HETIOTEHIIUATLHBIE
38 cwibl. [ToTeHIMaNbHAS SHEPTUS bubmorexa HOK
] 1 prHt. 24.10.2024  https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tperbst KocMUYecKast CKOpocTh. CBA3b
paboThl HEMOTCHITUAIBHBIX CHII C
39 M3MEHEHUEM MEXaHUYECKON dHEPTUr bubmorexa HOK
P 25.10.2024  https://m eds00.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON YHEPTrUun
Yrpyrue v Heynpyrue CTOJIKHOBEHHS.
40 v E]ZHGHI/IC Bg Hp}JI'IJ'II/I JIs1 UJIeaJIbHOM bubmorexa HOK
P PHY AL A 25.10.2024  https://m.edsoo.ru/f30f43b6
KHUJTKOCTH
41 KonrtpomnbHas pabota no teme "3aKoHbl bubmmnoreka HOK
COXPAHEHHUS B MEXaHUKE" 06.11.2024  https://m.edsoo.ru/474e7cda
PazButue npeacTaBieHU 0 IPUPOJIC
42 TETJIOThI OI:JHI([)BHBIG nonomeflljnf I\ZKT bubmorexa [JOK
' ' 06.11.2024  https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBCcKoe ABMKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPbIX Te. XapaKTep ABMKECHUS bubmorexa HOK
PA L paxIep A 07.11.2024  https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB).
44 Konnqecho Bep ecTBa ri]OCE“OHHHaH) bubmorexa HOK
B ' 08.11.2024  https://m.edsoo.ru/c5b72ab7

ABoraapo
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45 Temnepatypa. TemnnoBoe paBHOBeCHE. Bu6muotexa [JOK
[IIxana [enbcus 08.11.2024  https://m.edsoo.ru/0070d493
bu6nmmoreka [IOK
46 Pemterue safa 13.11.2024  https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 HcankHED ras. 2308kl 3akoHk 13.11.2024  https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneena-Kianelipona. bubmmoreka [JOK
Pemntenue 3agau 14.11.2024 | https://m.edsoo.ru/8d12c328
49 AbcoumoTHas TeMnepaTtypa. 3aKoH bubnuoreka [IOK
JlanpToHa 15.11.2024  https://m.edsoo.ru/14e02d1f
50 N3omporieccel B HIeaaIbHOM Ta3e ¢ bubnnorexa [JOK
MOCTOSSHHBIM KOJINYECTBOM BEIECTBA 15.11.2024  https://m.edso0.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfof OIIECCOB: ieﬁTe Ma, H30X0pa bubmorexa HOK
pont ' pMa, P, 20.11.2024  https://m.eds00.ru/1344327b
nzobapa
bu6nmorexa LIOK
2 MKT
> OcroBHoe ypasHeiie 20.11.2024  https://m.edso0.ru/c8094721
bu6nmorexa LIOK
53 P
CHICHHC saad 21.11.2024  https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOJIUHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKOH 3HEepruen 99 11.2024 https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TETIIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06001enre u cucTeMaTr3aIs 3HaHUA bubnuotexa [JOK
o teme "OcHoBbl MKT" 22.11.2024 | https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora o teme "OCHOBBI 0.5 bubmuoteka [IOK
MKT" 27.11.2024  https://m.edsoo.ru/13adad59
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TepmoauHaMuueckas cucTeMa.
3agaHue BHEMIHUX yciaoBui st T/
cucTeMbl. BHeNHUE 1 BHYTPEHHHE

bubnunoreka LIOK

57 L T,
napametpel. Tlapamerpst T/] cnerensl 27.11.2024  https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAYCHUS BEJTUYHH,
OIUCHIBAIOIIUX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoiibHas penakcarus T/] bubmorexa HOK
P P H 28.11.2024  https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
59 TepMOJIMHAMUKE. Y CIIOBUSA bubmmorexa [JOK
oA e 29.11.2024  https://m.eds00.ru/29355001
MIPUMEHHUMOCTH dTOW MOJCIIH
60 VYpasuenue Menaeneesa-Knaneipona bubmmorexa LIOK
U BbIpa)XKeHHE U1l BHYTPEHHEN SHEPIUU 29.11.2024  https://m.edsoo.ru/ball78d0
Bripaxkenue nst BHyTpeHHEH SHEprun
61 0JIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnueckue u HeCTaTHUECKUE 04.12.2024  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoinHamMuKe. Beruncnenue padboThl bubmuoreka [IOK
o rpaduky mnpoiecca Ha pV- 04.12.2024  https://m.edsoo.ru/741d5738
JTrarpamMme
Temnmonepenaya Kak crocod H3MEHEHUS
63 BHyTpeHHel sHepruu T]I cuctemsl 6e3 bubmorexa [IOK
yip P 05.12.2024  https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmIonpoBOIHOCTb, but6mmoreka [IOK
W3IIy4eHue 06.12.2024  https://m.edsoo.ru/157b54cd
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KommuectBo Temnorel. TemioéMKOCTh
Tena. Y ienbHas u MOJIsipHas

bu6nunoreka LIOK

65 TEIIOEMKOCTH BeEIleCTBa. Y AeIbHAs 06.12.2024 @ https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTLJINBA
66 Pacuér xonuyecTBa TEIIOTHI pU bubmmoreka [JOK
Terionepeaye 11.12.2024  https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 annabaTHOM TpoIecce. bubmuorexa [JOK
[TepBbIit 3aKOH TEPMOAMHAMUKH 11.12.2024  https://m.edsoo.ru/d8098824
KonuyecTBo TemnoTsl u paboTa Kak
68 Mepbl U3MEHEHUsI BHYTPEHHEH SHEeprun bubmorexa HOK
12.12.2024  https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubnnorexa [JOK
npoueccoB. HeobpaTumoctsb 13.12.2024  https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIECCOB
70 [TpuHIMITBI AEHCTBUS TEMIOBBIX bubmmoreka IIOK
mamuH. KITJ] 13.12.2024  https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KITJI. Iukn bubnmorexa LIOK
Kapno 18.12.2024  https://m.edsoo.ru/fe3857h9
72 Pemrenue 3anau bubmorexa LOK
18.12.2024  https://m.edsoo.ru/b3efal8b
ODKOJIOTHYECKHUE aCIICKThI
73 HUCIOJIL30BAHMUS TEIJIOBLIX JIBUTAaTEIICH. but6mmorekxa [IOK
TenoBoe 3arpsi3HEHUE OKpPYKarolen 19.12.2024  https://m.edso00.ru/9867aaa7
Cpensl
bubnunorexa LIOK
& Pemterne safas 20.12.2024  https://m.edsoo.ru/c8c70432
75 O06o001IeHre 1 cucTeMaTr3aIis 3HaHUIA bubmuorexa [{OK
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o teme "Tepmoauuamuka. Termosbie 20.12.2024  https://m.edso0.ru/28d62b3f
MalIuHE"
KonrponsHas pabora o Teme
76 "TepmoauHamuka. TemioBsie bubnmorexa LHOK
P I[" ' 25.12.2024  https://m.edsoo.ru/1b6e26c5
MAaIIMHBI
[TapooOpa3oBaHue ¥ KOHICHCAIIHS.
77 Hcnapenue u kumnenue. Y nenpHas Bubmaorexa ITOK
P A 25.12.2024  https://m.edso0.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacpleHHbIe ¥ HEHACHIIIICHHBIC MTapPhl.
KauecTBeHHAas 3aBUCUMOCTD IUIOTHOCTH
1 JIaBJICHUS HACBIIICHHOIO I1apa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT Bubmiorexa OK
B} PaTYpHL, 26.12.2024  https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBHCHMOCTD TEMITEPATYPhI KATICHHSI
OT JABJIEHUS B )KUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnnorexa [JOK
OTHOCHUTEIbHAS BIAXKHOCTD 27.12.2024 | https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80 Pemenne sanas 27.12.2024 @ https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammmueckue u
81 amopdHbIe Tena. AHU30TPOIHS brbmmorexa LTOK
? ) 28.12.2024  https://m.edso0.ru/20a88a03
CBOWCTB KPHCTAIIJIOB
[TnaBneHre U KpUCTAILTH3AIINS.
82 V nenpHas TEI0Ta [IaBICHUS buGnnorexa [JOK
a ’ 09.01.2025 ' https://m.edsoo.ru/6ee91e9f
CyO6numarus
eopmanu TBEPIOTO TEINA.
83 I{[ag)rﬂlzkeHLIl/Ie u cch;IT[I/Ie Casur. Moayib buGnnorexa [JOK
- BT VIORY 10.01.2025  https://m.edsoo.ru/dalaabl10

HOwnra. IIpenen ynpyrux nedopmannit
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TernnoBoe paclIMpeHUE KUJIKOCTEN U

84 TBEPBIX TEI. AHTAPMOHU3M TEIUIOBBIX bubmorexa HOK
e P 10.01.2025  https://m.edsoo.ru/7haSedf2
KoJe0aHuil 4acTull BElIecTBa

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnuoreka [JOK
nepexojax 15.01.2025  https://m.edso00.ru/97a0672f

bub6nmmoreka [IOK

86 0% 0

PABHCIHE TCIDIOBOLO bawatica 15.01.2025  https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

CHICHHE SaAad 16.01.2025  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnsipueie sBnenus. Jlapnenue nop Bbu6moreka [JOK
HCKPUBJICHHON MTOBEPXHOCTHIO 17.01.2025  https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyiia Jlamiaca
O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN

89 o Teme "ArperaTHble COCTOSTHUS bubmmorexa [JOK

" 17.01.2025  https://m.edso0.ru/0b52575¢c
BemiecTBa. Ga3oBbIe NEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHnle COCTOSIHUS BEIIECTBA Bubmiorexa OK
P " ' 22.01.2025  https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnexTpu3aius Tel U €€ IposSBICHUS.

o1 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
ANEKTPUYECKUX 3apsaaoB. [[poBogHuKH, 22.01.2025  https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYTTPOBOAHUKHU
DneMEeHTapHBIN ANEKTPUIECKUI 3apsil.

92 3aK0H COXpaHEHHs dTEKTPHUUECKOTO bubmorexa [IOK

P P 23.01.2025  https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmoreka [IOK
3apsnbl. 3akoH Kynona 24.01.2025  https://m.edsoo.ru/445b7746
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bubnunoreka LIOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
24.01.2025 https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe nose. Ero nelictBue Ha bubnmnoreka HOK
AIEKTPUUECKUE 3aPsi]IbI 29.01.2025  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB AIIEKTPUYECKOTO TTOJSL.

9 [TpoOueIii 3apsa. Jlnaum bubnmnoreka HOK
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MO, 29.01.2025  https://m.edsoo.ru/3dac6957
OmHOPOIHOE AMEKTPUICCKOE TTOJIC
[ToreHnManbHOCTH

97 AJIEKTPOCTATUYECKOTO 1oJisL. Pa3HocTh bubmorexa HOK

P ' 30.01.2025  https://m eds00.ru/80021447
MOTEHIMAJIOB U HAINPSHKCHUE
[TorennuanpHas SHEPrUs 3apsiia B
98 JJICKT L(I)CTaTI/IquKOI\E noJie II)IOHTGH naju bubmorexa HOK
P ' B 31.01.2025  https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TIOJIS
CBs13b HaNPSYKEHHOCTHU TOJIS U

99 a3HOCTH IIOTEHIINAJIOB I bubmiorexa LIOK
P 31.01.2025  https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO TIOJIS

100 [TpunHumn cynepno3unuu bubmuoreka [IOK
AIEKTPUUYECKUX TTOJIeH 05.02.2025  https://m.edsoo.ru/Ocfeda6e

bubmmoteka IIOK

101 P

cricme safat 05.02.2025  https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tome but6mmorekxa [IOK
pPaBHOMEPHO 3apsHKEHHOM cepbl 06.02.2025  https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpPHO 3apsiKEHHOTO 11O

103 00BEMy mapa. [Tose paBHOMEpHO bubmorexa HOK

v mape. PABHONED 07.02.2025  https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM TUTOCKOCTH

104 [IpoBOIHMKY B 3IEKTPOCTATUUECKOM bubnmnorexa [JOK
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nose. YCIoBHe paBHOBECHS 3apsi/IOB 07.02.2025  https://m.edsoo.ru/32405eab
105 JIMBIEKTPUKHA U TIOJTYITPOBOIHUKH B bubnmnoreka HOK
3JEKTPOCTATUYECKOM T10JIe 12.02.2025  https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH;eHcaTo;)a. BHeKII‘)poéMKOCTL bubmmorexa [JOK
ILTOCKOTO KOHICHCATOPa 12.02.2025  https://m.eds00.ru/845b4f73
107 [TapannensHoe coelMHEHNE Bbu6moreka [JOK
KOHJICHCATOPOB 13.02.2025  https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COCAUHEHNE bubmuoreka [IOK
KOHJIEHCAaTOPOB 14.02.2025  https://m.edsoo.ru/1e992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa bubmmorexa [IOK
14.02.2025  https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
19.02.2025 httgs://m.edsoo.ru/27434040
111 JIBu>keHMe 3apsKEeHHON 4aCTHUIIbI B bubmuoreka [IOK
OJIHOPOJTHOM DJIEKTPUUECKOM I10JIe 19.02.2025  https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 90.02.2025
113 O06001eHre U cucTeMaTr3aIis 3HaHUA bubmuoreka [IOK
o Teme "DnekTpuueckoe mnoie" 21.02.2025  https://m.edsoo.ru/5752603f
114 KonTponbhas pabota no teme 0.5 bubmuoreka [JOK
"DnexTpudeckoe moie" 21.02.2025  https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYILLIECTBOBAHMSI IOCTOSIHHOTO bubmmorexa [JOK
26.02.2025  https://m.edsoo.ru/233311b5
ANEKTPUUYECKOTO TOKA
116 Ucrounuku Toka. Hampsixenue u 3/1C 96.02.2025 E;IL?SJ?/P/I;T(T;ESII?)%QaHS
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3axon OMa 11 ydacTKa LEenu.

bubnunorexa LIOK

17 DIEeKTpUYECKOe CONPOTUBIICHUE 27.02.2025  https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO IIPOBOJIHUKA OT €r0 bubnuoreka [JOK
JUTMHBI U TUIOILAU TIOTIEPEYHOTO 28.02.2025  https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bu6nmoreka [IOK
Pemenue 3amau 28.02.2025  https://m.eds00.ru/437f8300
120 [TocnenoBarensHOE, MapalICIbHOE, bubmmoreka [JOK
CMEINIAaHHOE COEJIMHEHNE TTPOBOTHUKOB 05.03.2025 | https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bbu6moreka [JOK
neneit. [Ipasuna Kupxroda 05.03.2025  https://m.edsoo.ru/1794cf37
bubnuoreka [{OK
122 | Pememme sana 06.03.2025 https://m.edsog)_.[ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubnmnoreka HOK
Jxoyns —Jlenna 07.03.2025  https://m.edsoo.ru/a3605c5¢c
bubmuoreka [IOK
124 | Pemerxe sanat 07.03.2025 https://m.edSO(])_.[ru/6761bf0f
MOMHOCTB 3AEKTPUUYECKOTO TOKA.
125 TennoBas MOIIHOCTH, BRIICIsAEMAs Ha bubmorexa LIOK
pesueTOpe 12.03.2025  https://m.edsoo.ru/99750a6f
bubnuotexa [JOK
126 Pemteriue sazas 12.03.2025 https://m.edsogru/eb72f024
127 OJ1C u BHyTpeHHEE CONPOTUBIIEHUE bubnuotexa [JOK
HMCTOYHHUKA TOKA 13.03.2025  https://m.edsoo.ru/72d453af
128 3akon OMa i MOJIHOH (3aMKHYTOH) bubmuorexa [{OK
AIEKTPUIECCKOM TIeTTH 14.03.2025  https://m.edsoo.ru/221f40fb
129 Pemenne 3agau bubnunoreka LIOK
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14.03.2025  https://m.edsoo.ru/3580b679
bu6nmoreka IIOK
1 M
30 OHIHOCTD HETORHITRa Toka 19.03.2025  https://m.edsoo.ru/a0ae51d8
bu6nunoreka LIOK
131 Koporioe sambikatiite 19.03.2025  https://m.eds00.ru/546f5632
132 Konznencarop B Lienu nocTOsIHHOTO Bu6muotexa [JOK
TOKa 20.03.2025  https://m.edsoo.ru/35368f3e
bubmuoreka [IOK
133 P
CHICHHE SaAad 21.03.2025  https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "I1ocTOSTHHBIHM bubnunoreka LIOK
3IEKTPUYECKUN TOK" 21.03.2025  https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubnuoreka [{OK
AIEKTPUUYECKUN TOK" 02.04.2025  https://m.edsoo.ru/744261b8
136 Pemenue 3agad nmo treme "IlocTostHHBIN bubnuoreka [{OK
AIEKTPUIECKUN TOK" 02.04.2025  https://m.edsoo.ru/eb5d4687
O06o0meHre u cucTeMaTr3aIs 3HaHHHA
137 1o Teme "[1oCTOSAHHBIN AIIeKTPUUECKU bubmorexa [IOK
ToK" P 03.04.2025  https://m.edsoo.ru/bfd7a050
138 KonTponbhas padbota no teme bubmmnoreka HOK
"ITocTosTHHBIHN 2JIEKTPUUECKUMA TOK" 04.04.2025  https://m.edsoo.ru/1885ddf1
DnexTpuyueckas mpoBOANMOCTh
139 a3 TMYHBIX BEMIECTB. DIIEKTPHUECKHI bubmmorexa [JOK
P ' 04.04.2025  https://m.edsoo.ru/da794295
TOK B MeTayiax. CBepXIPOBOIUMOCTD
DNEeKTPUUECKUN TOK B paCTBOpaX U
140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI bubmmorexa [JOK
' 09.04.2025  https://m.edso0.ru/4h423491
Ddapagest 1S SIEKTPOIH3a
. bubnuotexa [JOK
141 I
DUISKTPHHECIHH TOK B rasax. [Liasma 09.04.2025  https://m.eds00.ru/92d92f76
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142 DIEeKTPUUYECKHI TOK B BaKyyMe. bubmmoreka [JOK
Baxyymubie mprOopbl 10.04.2025  https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHUI TOK B bubnmnoreka HOK
IIOJIyIIPOBOIHUKAX 11.04.2025  https://m.edsoo.ru/ab61c660
bu6nunorexa LIOK
144 HonynposoaiiKoBbIe MpHOOpL 12.04.2025  https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cUilbl TOKA ¥ HATIPSKCHUS
B L[ENTU TIOCTOSIHHOT'O TOKA MPHU TTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HM3MEPHUTEIIBHBIX MPUOOPOB" WK bubmorexa HOK
. 12.04.2025  https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C HUPPOBOI
nabopatopueli o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIM KOMITBIOTEPHBIX JaTYMKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
146 "N3yueHre HepaBHOMEPHOTO JBUKECHUS bubmuoteka [IOK
C IEJIBIO OTIPEICTICHUS MTHOBEHHOM 16.04.2025  https://m.edsoo.ru/f6292f5f
ckopoctu"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenune ycKOpeHus Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
147 ngmxem/m o HaKIJ)mHHoyﬁ HJ'II())CKOCTI/I" bubnnorexa [JOK
16.04.2025  https://m.edsoo.ru/6960b6ef
nmy "HccienoBanne 3aBUCUMOCTH Iy TH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIKeHUN"
@uU3NYECKUI IPAKTUKYM IO TEME
148 "U3mepenune ycKopeHusi CBOOOHOTO bubmmorexa [JOK
17.04.2025  https://m.edsoo.ru/d1ea2402

nagenus” win "M3yuenue nBUKEHUs
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Tela, OPOIIEHHOTO TOPU30HTAIBHO"

149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHue qBUKEHUS Tea 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIO
ckopoctbio" win "HccnenoBanue
3aBHCHUMOCTH NEPHOIa O0paIIeHUs
KOHHUYECKOr0 MasiTHUKA OT €ro
rnapameTpoB"

18.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOICUCTBYIOIIECH CHUITBI
IIpU IBUYKEHUH OpycKa [0 HaKJIOHHOU
mwrockoctr" uiu "IIpoBepka runotesbl
0 HE3aBUCUMOCTU BPEMEHHU JIBUKEHUS
OpycKa Mo HAaKJIOHHOM IIIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPY>KHHE
U pEe3MHOBOM 00paslie, OT UX
nepopmanuun" wnn "M3ydyenue
JBUKEHMSI CUCTEMBI TEJl, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
0110K"

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenune kodhduiimenta TpeHus mno
BEJIMYMHE YTI0BOr0 KO3QpuImueHTa
3apucumoct Frp(N)" nnn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HaKJIOHHOH IJIOCKOCTH € MIEPEMEHHBIM

18.04.2025

23.04.2025

23.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607
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KO3 PHUIUEHTOM TpEHHS" HITU
"M3yueHue IBUKEHUS TPy3a Ha BaIy C
TpeHueM"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue yciaoBUi paBHOBECHS
TBEPAOTO TeJIa, UMEIOLLEr0 OCh
Bpamenus" win "KoHncrpyupoBanue
KPOHUITEHHOB U pacuéT CUJ
ynpyroctu" nim "M3yudenue
YCTOMUUBOCTH TBEPAOTO TENa,
HMMEIOIIETO TUIONIaAb OMoph!"

du3nuecKuil MpakTUKyM 110 TeMe
"N3Mmepenue umiyibca Tea 1o
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIITHOCTH CHITBI
aru" win "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
niu "HccrenoBanue coxpaHeHUs
UMITYJIbCA TIPH YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOM SHEPruu Teja 1o
TOPMO3HOMY ITyTH"

bu6nunorexa LIOK
24.04.2025 | https://m.edsoo.ru/4a04f4f7

bubnmorexa LIOK
25.04.2025 | https://m.edsoo.ru/856fb28e

155

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3yueHne n30TepMHUECKOTO IIpoLecca
(peKOMEHI0BaHO MCMOIb30BAHUE
ndpoBoii TabopaTopun)" win
"N3yueHne n30XopHOTo mpouecca” uin
"U3ydenne n3o6apHOTO TIporiecca’ win

but6mmorekxa [IOK
25.04.2025 | https://m.edsoo.ru/e0fe7e07
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"[IpoBepka ypaBHEHUs cOCTOSIHUSA"

156

157

DU3NYECKUI TPAKTUKYM I10 TEME
"Usmepenue yneapHo# TemioéMkocTu"”
unmu "VccnenoBanue mpoiecca
OCTBIBaHHMS BelIeCTBA" WIIN
"HccnenoBanue aanabaTHOTO
npouecca" unu "N3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

@uU3NYECKUN NPAKTUKYM 110 TEME
"N3yueHne 3akOoHOMEPHOCTEN
HCTapeHus KUIKOCTEN" uiu
"U3MmepeHue yieabHOM TemIOThI
naBieHus Jpaa" uinm "M3ydenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/IyXa M OLIEHKAa MacChl IapoB B
nomenieHun". Msmepenue

Kod( dulreHTa MOBEPXHOCTHOTO
HaTSKEHUS

bubnunoreka LIOK
30.04.2025 | https://m.edsoo.ru/2f2faa6l

bu6nmorexa LIOK
30.04.2025  https://m.edsoo.ru/6b1a23b5

158

@u3NYeCKUil NPAKTUKYM IO TEME
"Habmroienue npeBpaieHust SJHepruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHI0
M3JIy4EHUsl CBETOANO1a" WIIN
"N3yuyeHue npoTeKaHus TOKA B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacripenenenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU

but6mmorekxa [IOK
02.05.2025 | https://m.edsoo.ru/ec424377
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MOCJIEI0BATENBHOM COSIMHEHUH
KOHIEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenbHOro

bubnunoreka LIOK

159 CONPOTUBIICHUS TPOBOIHUKOB" WU 02.05.2025  https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHJTBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITbI
HakanuBaHus"
@uU3NYECKUN NPAKTUKYM 110 TEME
"Habmronenue anexrpoiunsa" uim
"U3mepeHue 3apsiaa 0THOBAJICHTHOTO
160 noHa" win "UccnegoBanue bubnuoreka [IOK
3aBUCUMOCTH COTIPOTUBIICHUS 07.05.2025  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIepaTyphl" HiIn
"CHsiTHE BOJIBT-aMIIEpHON
XapaKTepUCTHKU anoaa”
PeszepBHbIil ypok. O6001ICHHE 1
161 CI/ICTEM&TI/ISZI_II)I/IH 3HaHI/II>I'IH 10 TEME bubnuorexa [IOK
07.05.2025  https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PeszepBHbIil ypok. O000IICHHE 1
162 CI/ICTI;MaTI/ISZI_II)I/ISI 3HaHI/II>I'Iu 10 TEME bubmmorexa TIOK
14.05.2025  https://m.edsoo.ru/3149956b
"Jlunamuka"
PesepBabIil ypok. O600IIeHHE 1
163 CI/ICTIe)MaTI/I?;:III)I/ISI 3HaHPII>I'IH 10 TEME bubmmorera TIOK
14.05.2025  https://m.edsoo.ru/0f9752ac
"Craruka TBEpAOro tena"
164 PesepBubIil ypok. O600mmeHNE 1 bubnmnorexa [JOK
cHCTEMAaTH3aIysI 3HaHUH I10 TeEME 15.05.2025  https://m.edsoo.ru/6c0df9cc
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"3aKOHBI COXPAHEHHUS B MEXaHUKe"

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe

bu6nmmoreka [IOK

165 1
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM 16.05.2025  https://m.edsoo.ru/de148976
teopun"

166 HroroBast koHTposIbHAs paboTa Ha 1 bubnmnoreka HOK
MIPOMEKYTOUYHON aTTECTALUU. 16.05.2025  https://m.edsoo.ru/Obcc77cl
PesepBHrlit ypok. O6o01eHue u

167 cHUCTEMATH3aIHs 3HAHUH I10 TEME 1 bubnunoreka LIOK
"ArperaTHble COCTOSIHHS BEILIECTBA. 21.05.2025 @ https://m.edsoo.ru/59ca5c91
®dazoBkIe iepexo b
PesepBubiil ypok. O0001IeHNE U

168 CI/ICTEM&TI/ISZ pml 3HaHI/II;IH 10 TEME 1 bubmorexa HIOK
" B " 21.05.2025  https://m.edsoo.ru/f2381c0c

DIIEKTPUUYECKOE TT0JIC
Pese i ypok. O0o0menne

169 CHCTIe)f/IIzﬁ;ZpM;( 3HaHI/H§1II nzie;{le 1 bubnmorexa [IOK

" Ij . 22.05.2025  https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUECKUN TOK
PesepBHrIi ypok. O000IIEHHE 1

170 CHCTzMaTmZ pm{ 3HaHI/H?L1u 110 TEME 1 bubnnorexa [IOK

" B " 23.05.2025  https://m.edsoo.ru/cc7681d4
Toku B pa3iMyHbIX Cpeaax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BzaumoneiicTBre MOCTOSHHBIX
1 MAarHuTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBOA ' 02.09.2024  https://m.edso0.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHMTHO#M MHIYKIIHH.
2 [Tpun pI/Il'I CyIepIO3H Ifz IVLIIal"HI/ITHBIX 1 bubmorexa HOK
P UH yHep B . 02.09.2024  https://m.edsoo.ru/4clabcch
nosiet. JInHuM MarHuTHOU MHAYKIMU
3 MarnuTtHOe 1oJie TPOBOHUKA C 1 bubmmoreka [JOK
tokoM. OnbIT Dpcrena 03.09.2024  https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmorexa LIOK
MOYJTb 06.09.2024 @ https://m.edsoo.ru/26d9c5ba
5 BxonHas koHTpoibHas pabora. 1 0.5 bubmmnoreka HOK
Pemenue 3amau ’ 06.09.2024  https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrmepa. 1 bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI 09.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBlIeHHUE U
7 MOJ1yJib. JIBIDKEHUE 3apsKeHHON 1 bubmuoreka [JOK
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM 09.09.2024  https://m.edsoo.ru/c97afaal
moJje
bubnunorexa LIOK
8 P 1
CHICHHE 3aAak 10.09.2024  https://m.edsoo.ru/504e98c7
bubmmoreka [IOK
o Pabora cuet Jloperia L 13.09.2024  https://m.edsoo.ru/d518bedb
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bubnunorexa LIOK

10 Peenne 3axa- 13.09.2024  https://m.edso0.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarHeTuku, napa- u bubmorexa HOK
pp - 11ap 16.09.2024  https://m.edsoo.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmorexa [IOK
pp P 16.09.2024  https://m.edsoo0.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mose" 17.09.2024  https://m.edsoo.ru/5b55¢307
14 Pemenne 3aau 1mo Teme "MarautHoe bubnunoreka LIOK
mose" 20.09.2024 @ https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 nHayKOouu. IToTok BekTopa bubnnorexa [IOK
AR P 20.09.2024  https:/m.edsoo.ru/b3efadcl
MarHUTHOW HHIYKITUU
bubmmoteka IIOK
16 IC unpyKin 23.09.2024  https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes 23.09.2024 @ https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyxko 24.09.2024  https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnuotexa [JOK
MIPOBOJIHUKAX 27.09.2024  https://m.edsoo.ru/0235cc02
but6mmorexa [IOK
2 P
0 Cletme sajat 27.09.2024  https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK
21 IT
pasuiio Jlewita 30.09.2024  https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuotexa [JOK
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WHYKTUBHOCTH B LIETIH ITOCTOSIHHOTO 30.09.2024  https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykuuu. I/C bubmuorexa [JOK
CaMOMHIYKIUU 01.10.2024  https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe 04.10.2024  https://m.edsoo.ru/b3cOad1l
bubnunoreka LIOK
25 Pemmtenme 3272 04.10.2024  https://m.edsoo.ru/88f69d2b
26 O06o001IeHe U CUCTEMaTH3als bubmuoreka [IOK
3HAHUH 10 TeMe "DIeKTpoaruHaMuKa" 07.10.2024  https://m.edsoo.ru/76484025
97 KonTponbhas pabota no Teme 0.5 bubmmoreka [JOK
"DnexkTpoauHaMuKa" 07.10.2024  https://m.edsoo.ru/8ae09b98
KonebarenpHaas cuctema. CBOOO HBIE
28 Kosiebanus. ['apMoHHUYEeCKHe bubmmorexa [IOK
08.10.2024  https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHYECKOE bubmuoreka [{OK
OTMCaHME KOJeOaTeIbHBIX IBHKCHHI 11.10.2024  https://m.eds00.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
JTUHAMHYECKOTO OMHUCAHUS
30 TapMOHUYECKHX KOJeOaHHH U3 UX brbmmorexa [JOK
11.10.2024  https://m.edsoo.ru/e3c99692
SHEPreTHIECKOT0 U KHHEMATHIECKOTO
OMHUCaHUs
. bubmuoreka [{OK
31 AMIIHTY 3 1 pasa konebanmit 14.10.2024  https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK
KOJIeOaHUH MaTEMaTHYECKOTO 14.10.2024  https://m.edsoo.ru/e0399319

MasiTHUKa. [leproa cBOOOIHBIX
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KoJie0aHui MPYKMHHOTO MasiTHUKA

33 3aryxaromye KojeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc 15.10.2024  https://m.edsoo.ru/72e93d09
bu6nunoreka LIOK
34 Astokosebais 18.10.2024 | https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
18.10.2024 https://m.eds00.ru/756123c5
Vpoxk-koHbepe "MexaHndeckue
36 K(?JIGI%:HI?E) BpMH;I;IEaHBH;XHHq . bubnnorexa [IOK
,},] 21.10.2024  https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
37 3HaHUH M0 TeMe "MexaHHUeCKHe bubmorexa LIOK
" 21.10.2024  https://m.edso0.ru/eb84182f
KoJieOaHus
38 DNEeKTPOMarHUTHBIE KOIeOaHMUs. bubmuoreka [IOK
KonebarenbHblil KOHTYD 22.10.2024  https://m.edsoo.ru/d4adabde
®opmyrna Tomcona. Csi3b
39 aMIUTATY 1Bl 3apsiia KOHJEHCATOpa ¢ bubmuoreka [IOK
aMIUTUTYI0M CUJIBI TOKA B 25.10.2024  https://m.edsoo.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUsI YHEPTUU B bubnmnorexa [JOK
UJIeTbHOM KO0JIe0aTEThbHOM KOHTYPE 25.10.2024  https://m.edsoo.ru/d1e2d543
3aTyxaromiye 3JIeKTPOMarHUTHhIC
41 Kon};6aH${ BriH >1<p CHHbBIC bubmorexa HIOK
' yxA 05.11.2024  https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemenHslil TOK. Pe3ucrop u
42 KOII; €HCaTop B ILICIH II¢ eMF;HHOFO bubmorexa HOK
A peh P 08.11.2024 | https://m.edso0.ru/84836152

TOKa
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KaTyH_IKa HHAYKTHUBHOCTHU B LICIIN

bubnunorexa LIOK

43
IIEPEMEHHOI0 TOKA 08.11.2024  https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st JIEKTPUYECKOM 1enu bubnmnoreka HOK
MEPEMEHHOTO TOKa 11.11.2024  https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U NENCTBYIOIIEE Bubmorexa IIOK
A A yrot 11.11.2024  https://m.edsoo.ru/lcac6céc
3HAYECHHUE CHUJIbI TOKA M HAIPSHKEHUS
46 Pe3onanc B 31eKTpHUECKON 1IEITH Bubmzorexa IOK
P H 12.11.2024 | https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHicHie sanat 15.11.2024  https://m.edsoo.ru/al6836a4
U neanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmorexa IIOK
POUSROZICIRO, Iepeiasa #. 15.11.2024  https://m.eds00.ru/f97418ae
noTpedIeHUE IIEKTPUICCKONH YSHEPTHH
DKOJIOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT i I/ICHOJ‘ILBO]faHI/IH P Bubmorexa LIOK
YARTYP . 18.11.2024 | https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HUA
bubmmoteka IIOK
>0 Pemerre 3axa< 18.11.2024 @ https://m.edsoo.ru/ee6677ed
but6mmorexa [IOK
1 P
> cHicHe sanat 19.11.2024  https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 10 TeMe "DIeKTPOMArHUTHBIE Bubmiorexa IIOK
" P 22.11.2024  https://m.edsoo.ru/401024a9
KOJIeOaHUs
53 MexaHn4ecKue BOJHBI. but6mmoreka [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH 22.11.2024  https://m.edsoo.ru/a58e109f
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bubnunorexa LIOK

>4 CBOMCTBA MEXAHHHECKIIX BOIH 25.11.2024  https://m.edsoo.ru/d9ae1000
bu6nmmoreka [IOK
> 3ByK. XapaxTepuCTHii 3pyKa 25.11.2024 https://m.eds00.ru/13806£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl 26.11.2024  https://m.edsoo.ru/7380038f
bubnunoreka LIOK
> Pemmtenme 3272 29.11.2024  https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubnnorexa [JOK
N3nyuyenue 351eKTpOMarHuTHBIX BOJTH 29.11.2024  https://m.edsoo.ru/714e5dbl
59 OHeprus 3NEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH 02.12.2024  https://m.edsoo.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
60 [IpumMeHeHme AIIeKTpOMarHUTHBIX bubmorexa LIOK
02.12.2024  https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIUIBE paTuOCBI3U U
61 TeneBuaeHus. Paguonokanus. bubmmoteka IIOK
DIIeKTPOMarHUTHOE 3arps3HEHUE 03.12.2024  https://m.edsoo.ru/9f96f1f8
OKPYXaIoIIEe Cpeabl
62 KonTponbHas padora no teme bubmuoreka [IOK
"Konebanus u BogHbI" 06.12.2024  https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH MPSMOJIUHENHOTO bu6muoreka [JOK
pacnpocTpaHEHHUs CBeTa 06.12.2024  https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
64 3aKOHa MPSIMOJIMHEITHOTO Bubmmorexa [IOK
09.12.2024  https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Otpaxenue ceta. [Limockoe 3epkano. bubnmnorexa [JOK
Cdepuueckoe 3epkaio 09.12.2024  https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeb

66 npenomienus. IloaHoe BHyTpeHHEE bubmorexa [IOK
P i . P 10.12.2024 @ https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpeaenbHbIN yromn
MOJTHOT'O BHYTPEHHETO OTPaKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U [PEIOMIICHUS buGnuorexa [IOK
P P 13.12.2024 | https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepeust
68 ceeta. Cl0KHBIN cocTaB 0€I0r0 bubmotexa [IOK
' 13.12.2024  https://m.edsoo.ru/d8elc3be
cBera. L{Ber
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuoreka [IOK
OITHYECKAs CHUJIA JIMH3BI 16.12.2024  https://m.eds00.ru/60441359
70 [Toctpoenue n3o0paxeHuii B TMH3aX U bubmmoreka [JOK
UX CUCTEMAaX. YBEJIMYEHHE JINH3EI 16.12.2024  https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEeHUH, TIOJTy4aeMBIX C bubmorexa [OK
p ’ yi 17.12.2024  https://m.edsoo.ru/5a868f09
MMOMOIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubnmorexa [IOK
20.12.2024 @ https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 v I/IMCHI/IMOf:[TI/I re(I;)MHﬂ HYECKOU bubnnorexa [IOK
P P 20.12.2024 | https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKopocTb cBETa M METO/IBI €€ bu6muoreka [JOK
U3MEPEHUS 23.12.2024  https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
5
> Jlucnepens caera 23.12.2024  https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmuoteka [IOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

24.12.2024  https://m.edsoo.ru/5fc0c638
KorepeHTHble HCTOUHUKHU. Y CIIOBUS
77 HAOJIOICHUST MAKCUMYMOB U bubmorexa LOK
27.12.2024  https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6nunorexa LIOK
8 Pemuterme sagas 27.12.2024 https://m.edsoi_.[ru/3061de2b
bubnunoreka LIOK
7 lpumenenne repepeniin 10.01.2025 https://m.edSO(I)_.[ru/668edb08
bubmnnorexa IIOK
80 Jludpaicuis ceera 10.01.2025 https://m.edsogru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB 13.01.2025 | https://m.edsoo0.ru/f998d964
bubnunoreka LIOK
82 Pemerre 3a1as 13.01.2025 https://m.edSO(])_.[ru/d58c411a
83 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipu3zanus ceeta 14.01.2025  https://m.edsoo.ru/e9890fe9
bubmnoreka IIOK
84 Pemerre 3axa< 17.01.2025 https://m.edSO(I)_.[ru/056c8158
85 CBeToBbI€ BJICHUS B IPUPOJIE brbmmorexa [IOK
17.01.2025  https://m.edsoo.ru/0b36363d
86 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHui 1Mo treme "OnTuka" 20.01.2025 = https://m.edsoo.ru/8a14748b
g7 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTukay» 20.01.2025  https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCMYCCKOW MEXaHUKH. 3aKOHBI but6mmoreka [IOK
IEKTPOJMHAMUKH U IPUHLIUIT 21.01.2025  https://m.edsoo.ru/c9bd77ch

OTHOCHUTCIIBHOCTHU



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
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https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
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[TocTynartel cienuanbHOU TEOPUU

bubnunorexa LIOK

89
OTHOCHUTEJIBHOCTHU 24.01.2025 | https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUYUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 24.01.2025  https://m.edsoo.ru/d83742bb
3ameJIeHre BpEeMEHH B COKpaIlleHHe
JUIMHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnorexa [JOK
YaCTHUIIBI 27.01.2025  https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 HAMITYJILCOM PEISITUBUCTCKON bubnnorexa [IOK

Y P 27.01.2025 https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBeCcHOE TEIIIOBOE U3IIYUEHHE bubmorexa [IOK
Y 28.01.2025  https://m.edsoo.ru/f54035a5
bubmmoreka IIOK

%4 3axon ememenus Brra 31.01.2025 | https://m.edsoo.ru/1c5ff752

95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DoTOHEI 31.01.2025  https://m.edsoo.ru/a5ffa218

bubmmoteka IIOK

96 DHeprus U uMIyJbc GOTOHA 03.02.2025 | https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTe A. T bu6muoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra 03.02.2025  https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151

98 dororddekra. "KpacHas rpanuma” bubmmorexa [JOK

P fparin 04.02.2025  https://m.edsoo.ru/01ef4556
dboTtorpdexra

99 HaBnenue cera. OnwiTh I1. H. but6mmoreka [IOK
JleGenena 07.02.2025 | https://m.edsoo.ru/64b4f966
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https://m.edsoo.ru/1c5ff752
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bubnunorexa LIOK

100 BOIHOBEIC CBOHCTEA TACTAN 07.02.2025  https://m.edsoo.ru/f59cfcec
B Bbpoiins.
I
P P p . 10.02.2025 | https://m.edsoo.ru/5df8bafl
JIOKaJIM3all1 ABHMXXYIICHUCA YaCTHUIIbI
102 KopmyckymsipHO-BOJIHOBOM Tyanu3m bubmmorexa [JOK
PIyCiy P ol 10.02.2025  https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubmmoreka [JOK
KpHCTauiax 11.02.2025  https://m.edsoo.ru/30dbal8c
C .
| ——
poMHp N 14.02.2025 = https://m.edso0.ru/65783dec
HeonpenenéuHoctei I elizenoepra
bubnuoreka [{OK
105 Pemerine rpaurieckinx saxa 14.02.2025  https://m.edsoo.ru/e70195bd
, bubmuoreka [IOK
106 Pemtertite pacueribix safat 17.02.2025  https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
" . i nOIMoTEKA
107 OCHOBI{CTO ’ K,,OpHyCKyMpHO 17.02.2025  https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyalTu3M
OHI)ITI)I I10 UCCJICAOBAHUIO CTPOCHHUA
108 aroma. [lmaHerapHas MOJCIb aToMa bubmorexa [JOK
' P A 18.02.2025 https://m.edsoo.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatet bopa 21.02.2025  https://m.edsoo.ru/404dfa9a
110 Bunaer cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
SHEPTrUU aToMa BOAOPOaA 21.02.2025 @ https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE U BBIHYKJIEHHOE bu6nunorexa LIOK
W3JIy4YEHHE CBETA 24.02.2025  https://m.edsoo.ru/f945d85¢c



https://m.edsoo.ru/f59cfcec
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112

Jlazep

24.02.2025

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

113

Hyxiionnas mozens snpa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO siapa. M30Tomsb!L.
PangnoakTuBHOCTH

25.02.2025

bu6nmorexa [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJInOaKTUBHOI'O pacraja.
CBolicTBa HOHU3UPYIOLIETO
n3iydeHus. Binusaue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. /lo3zumerpus

28.02.2025

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

115

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN DHEPrEeTUKH

28.02.2025

bubmmoreka IIOK
https://m.edsoo.ru/ff1758d0

116

117

MerToibl perucTpanuu u

HCCIICOOBAaHUA DJICMCHTAPHBIX YaCTHII.

DyHaMEHTaIbHBIE B3aUMOJICHCTBUA.
bapuoHBI, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aJpOHOB

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Martepus U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTHUHBI MUpa

03.03.2025

03.03.2025

bubmmoreka IIOK
https://m.edsoo.ru/lac08a5b

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37
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OTansl PasBUTHUA aCTPOHOMUU.

bubnunorexa LIOK

118
3Ha4YeHHE ACTPOHOMUH 04.03.2025  https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH TSI
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubnuoreka [JOK
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX 07.03.2025  https://m.edsoo.ru/39c44028
HCCIE0BaHUM
CoBpeMEHHbBIC OIITHYECKHE
120 TEJIECKOIIbI, PaJIHOTEIECKOIIbI bubmorexa [JOK
> P ’ 07.03.2025  https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bup 3Bé3nanoro neba. Co3Be3aus,
121 s KHI/Ie 332 bl, IJIAHETHI, KX BII[/I HMOE bubmorexa [JOK
P ARL ’ A 10.03.2025  https://m.edsoo.ru/aac588eb
JIBUDKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHevyHast akTUBHOCTh. VICTOUHMK bubmorexa HOK
. 10.03.2025  https://m.edsoo.ru/22748eb4
sHepruu CosHIa U 3BE3]T
3BE3AbI, X OCHOBHEIE
123 xXapakTepucTuku. [lnarpamma bubmorexa LOK
| PaKTep . P " 11.03.2025  https://m.eds00.ru/42169944
CHEKTPATBHBIN KIIACC — CBETUMOCTh
124 3Be3/bI TIIABHOM MOCIIEI0BATEIIHHOCTH bubmorexa HOK
A A 14.03.2025  https://m.edsoo.ru/b3ch766¢c
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABIECHUS O bubmuoreka [IOK
MPOUCXO0KICHUH U ABoTonMU ConHIa 14.03.2025  https://m.edso0o.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yTe — Hama ['anakTuka.
126 Tunel ranakTuk. YépHbIC ABIPEHI B bubmorexa [JOK
F P e 17.03.2025  https://m.edsoo.ru/7cd10a0a
AIpax TaJaKkTUK
127 Bcenennas. Pacuiupenue BeeneHHoH. bu6muoreka [JOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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3akon Xao6mna. Teopus bonbimoro
B3pbIBa. PeTuKTOBOE U3ITyUcHHE

17.03.2025

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

128

129

MacmrabHas crpykrypa Beenennoil.
Meraranaktuka

Hepeménnsie npo6ieMbl aCTpOHOMUH

18.03.2025

21.03.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/ce234633

bu6nunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IIOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3HUeCKUu IPAKTUKYM I10 TEME
"N3mepenue cuiel AMiiepa" uim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpeneneHre MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKu IPAKTUKYM I10 TEME
"UccnenoBanue sSBIECHUS
3JIEKTPOMArHUTHOM MHIYKIIUU'" WIIH
"Onpenenenrie MHAYKIIMU BUXPEBOTO
MarHuTHOTo noss"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykun" win "Coopka Mozienu
3JIEKTPOMArHUTHOTO reHepaTopa”

21.03.2025

31.03.2025

31.03.2025

01.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

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

https://m.edsoo.ru/c36658da

bu6nunorexa LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
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134

Du3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOaHUI HUTSHOTO U TIPYKUHHOTO
MasATHHUKOB"

04.04.2025

bu6nunoreka LIOK
https://m.edsoo.ru/5d159d35

135

Du3N4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
MPY>KUHHOM MasiTHUKeE"

04.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIeI0BaTENbHO
COEeIMHEHHBIE KOHACHCATOP, KaTyLIKY
u pesuctop" unu "MccnenoBanue
paboThl HCTOYHUKOB CBETA B LIETIH
MePEMEHHOTO TOKa"

07.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

07.04.2025

bu6mmoteka IIOK
https://m.edsoo.ru/b100661a

138

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue mokazarens
IpeOMJIEHUS CTeKIa" Win
"TlonydyeHne n300paxeHus B CUCTEME
13 IJIOCKOI'0 3epKaja U JUH3bI"

08.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/42569eal

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCUMOCTH
(OKYCHOT0 pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKUX JIUH3)" WIn
"N3mepenne pOKyCHOrO pacCTOSTHUS
paccenBaroIuX JINH3"

11.04.2025

but6mmorekxa [IOK
https://m.edsoo0.ru/b879fb3f

140

DuU3nYeCKui MPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/5d159d35
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"HabOmonenue nudpakiuu,
UHTEPPEPEHIMH U TTOJISIPU3AIHH
ceera"

11.04.2025

https://m.edsoo.ru/8b7ac737

141

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PEASATUBUCTCKUX YacTull (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

14.04.2025

bubnunoreka LIOK
https://m.edso00.ru/63756¢c47

142

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepenue noctosHHoM lnanka Ha
ocHoBe uccienoanus porodrdpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

14.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3pexEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

15.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa”
win "M3ydeHue norsiouieHus o6era-
YaCcTULl ATFOMUHUEM"

18.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HabGaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha

18.04.2025

but6mmorekxa [IOK
https://m.edso0.ru/1072021e
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KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CEeBEpHOTO MOMyIIapus U
spkue 38€3ab1" win "HabmroneHus B
teneckorn JIyHbl, TUTaHeT,
TYMAaHHOCTEH U 3BE3AHBIX CKOTUICHUH'

O060011eHNEe U CUCTeMAaTH3AIHS
3HaHui. Posb pu3uku u actpoHOMUM

bubnunoreka LIOK

146 i SKOHOMH%GCKOH’ TCXH?HOFH%CKOH’ 21.04.2025  https://m.edsoo.ru/ad6ddeed
COLIMAJIHOM W 3TUYECKO chepax
NEeSITeIIbHOCTH YEJIOBEKA
O06o001IeHre U CHCTeMAaTH3 AN
147 3HaHuil. Posb u MecTo ¢pusnku u Bbu6moteka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU 21.04.2025  https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
OPMUPOBAHUU TIPECTABICHUI O
148 inlaneixoﬁ KapTl:IHe MHPA, MECTO brbmmorexa LIOK
. 22.04.2025  https://m.edsoo.ru/e7d400f4
bu3nYecKoil KapTUHBI MUpa B 00IIIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUN O PUPOJIC
149 O06o01IeHre U cUCcTeMaTU3alus bubmmoreka [JOK
3HaHu# no teme "Kunemartuka" 25.04.2025  https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui mo Teme "Knnemaruka" 25.04.2025  https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1Mo Teme "/[nHamuka" 28.04.2025  https://m.edsoo.ru/2dfbafc5
152 O06o01IeHne U cucTeMaTHu3alus bubmmoreka [JOK
3HaHU 110 TeMe "CTaThKa TBEpAOTro 28.04.2025  https://m.edsoo.ru/3ccad82e
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Teaa"

O000111eHNE U CUCTEMATU3 AL

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P 29.04.2025  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3 AL
154 3HaHui 110 TeMe "OCHOBEI Bubmorexa IIOK
. " 02.05.2025  https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKOH TCOPHH
O000111eHrE U cCUCTEMATU3ALMS
155 3HaHHII;I o teMe "Tepmo I/IHL:lMI/IKa Bubmuorexa IOK
P A ) 02.05.2025  https://m.edsoo.ru/c63f7c10
TerutoBble MallIUHbI
O00011IEHNE U CUCTEMATHU3AIHS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
coCcTosIHHS BenlecTBa. Da30BbIC 05.05.2025 @ https://m.edsoo.ru/1d36b5bl
nepexoanl"
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUU 110 TeMe "DIEeKTPHUIECKOE Bubmrorexa LIOK
" P 05.05.2025  https://m.edsoo.ru/3bf0def9
oJie
O000I11IeHNE U CUCTEMATHU3ALHS
158 3ganuii o teMme "IlocTogHHBII Bubmorexa LIOK
N 06.05.2025  https://m.edsoo.ru/71453ee6
AIIEKTPUICCKHUI TOK
O000I11IeHNE U CUCTEMATHU3ALHS
159 3gaHui 1o TeMe "TOKHU B pa3IUyHBIX Bubmorexa IIOK
" P 12.05.2025  https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHne U cucTeMaTHu3alus bubmmroreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" 12.05.2025  https://m.edsoo.ru/3b4c06ae
PesepBHEIil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/ISZ pI/ISI 3HaHI/II;Iu 0 TEME Bubmorexa IIOK
1 13.05.2025  https://m.edsoo.ru/053e2248

"DJIeKTpOMarHuTHas MHIYKINS"
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PeseprHbIit ypok. O600menne n

162 CHCTEMATH3aIis 3HAHUH 10 TEMe 1 bubnmorexa LHOK
. ! . 16.05.2025  https://m.edso0.ru/d6310bfd
MexaHnuecKre KOoeOaHus
PesepBHeIit ypok. O000mICHHE 1
163 CHUCTEMAaTH3alKs 3HAHUH 110 TeMe 1 buGnnorexa [IOK
" " " 16.05.2025  https://m.edsoo.ru/5e2bb83d
DIeKTPOMArHUTHBIC KOJICOAHHSI
PeseprHeIit ypok. O000mICHHE 1
164 CHCTEMATH3aIUs 3HAHUH 10 TeMe 1 bubmuoreka [IOK
"MeXaHUYECKUE U HJIEKTPOMArHUTHBIE 19.05.2025  https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 | onorovmaramn s oo 1 bubmmorexa LIOK
" " B 19.05.2025  https://m.edsoo.ru/52ad1603
Onrnka
166 Wrorosas koHTposibHasA padoTa. 1 bubnuoreka [IOK
20.05.2025  https://m.edsoo.ru/5beclc65
167 | covmmmm s oo 1 brbmmorexa [IOK
" 5 N " 23.05.2025 | https://m.edsoo.ru/f7c59d38
KoprmyckynsspHO-BOJIHOBOM Ayann3m
168 e nanmi o eve ) bu6orerca LIOK
" t " 23.05.2025 | https://m.edsoo.ru/1f511654
®dusuka aToma
PesepeHblii ypok. O6o01eHue n
169 CHCTEMATH3alKsl 3HAHUH 110 TEME 1 but6mmorekxa [IOK
"MdusnKa aTOMHOTO SIIpa U 26.05.2025  https://m.edso0.ru/905c5¢ce0
3JIeMEHTapHBIX YacTHUIL"
170 cverovono i o rone . BuGuorera LIOK
" 5 " 26.05.2025  https://m.edsoo.ru/2bffb94c
DeMeHTBI aCTPODU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME
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YYEBHO-METOOUYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJIbHbIE YHYEBHbLIE MATEPUATIbI ONA YYEHUKA

1.

I'.4. Mskuues, b. b. byxosues, H.H. Corckuit ®u3uka 10 k. @usuka 10 kiacc.
ba3oBslii u yriryOneHHbIl ypoBeHb. YueOHuK. Mocksa. [Ipocsemnienue, 2020 r.

I'.4. Maxues, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. ba3oBblii u
yriryOneHHbIH ypoBeHb. YueOonuk. Mockaa. [Ipocsemienue. 2020 .

A.I1L. PeivkeBuu. COopHUK 3ama4 o ¢usuke. Mocksa, poda, 2005 - 2019 1.

CoOopuuk 3anad o ¢usuke st 9 — 11 kmacco. Cocrasutens [ .H. Crenanosa. M.:
«ITpocsemienue», 1996 r.

3ananus oOpazoBarensHoOro noprana Pemry EI'D

METOOUMYECKUE MATEPUAIDbI ANA Y4YUTENA

6.

10.

11.

12.

13.

14.

I'.4. Maxuies, b. b. byxosues, H.H. Corckuii ®usuka 10 ki. ®usuka 10 kiacc.
basoBblii 1 yrirybneHHbli ypoBeHb. YueOHuk. MockBa. [Ipocsemenue, 2020

I'.41. Msakuwes, b.b. byxosues, B.M. Hapyrun ®@u3uka 11 kiace. ba3oslii u
yrityOneHHbIH ypoBeHb. YueOoHuk. Mockaa. [Ipocemienune. 2020

A.I1. PeivkeBuu. COopHUK 3a1ay 1o ¢usuke. Mocksa, {poda, 2005 - 2019 1.

COopnuk 3anad no ¢usuke st 9 — 11 kmacco. CoctaButens [.H. Crenanosa. M.:
«IIpocsemienuey, 1996 r.

10.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kimacc. [Tocobue mist
obmieoOpa3oBarenbHbIX opranusanuii. Mocksa. [Ipocsemnienue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 kiacc. [TocoOue st
o0mieo0pa3oBarenbHbIX Opranu3anuid. bazoBelil u yriy6neHHbli ypoBeHb. MockBa.
IIpoceemenue. 2017 r.

COOpHMK TECTOBBIX 3a/1aHUH JUII TEMATUYECKOTO U UTOrOBOTO KOHTpouist. Puzuka 10
kiace. M.: «Muatemnexr-Lentp», 2004 r.

C.M. Aunpapromeukut, A.C. CnyxaeBckuid. ®uszuka. « KoHCTpyKTOp»
CaMOCTOSITENIbHBIX U KOHTPOJIBbHBIX padoT. 10 — 11 kmacchl.

ITocobue nist yuureneit. M.: IIpocemienue, 2010
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21.
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XKupas pusmka: oOyqaronias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢pusmku ¢ ucnoip3oBanueM Murtepuera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusmka: KosuieKius onsiToB. hitp://experiment.edu.ru/

dusuka: SJICKTPOHHAA KOJUICKIIHA
omeIToB. http://www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypcesl o dusuke http://www.ivanovo.ac.ru/phys
Becrnarusie oOyuarorue mporpammbl o ¢usuke http://www.history.ru/freeph.htm

JlaGopaTopHbie paboThI 10 ¢u3uKe. BupryansHbie 1a00paTOopHbIE
pab6orsl. http://phdep.ifmo.ru

Anumanus GU3NIECKUX MpoieccoB oobscHenusmu. http://physics.nad.ru

dusnueckas sumkIoneaus http://www.elmagn.chalmers.se/%7eigor



