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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 @Qu3uke Ha YpOBHE CpeaHEro oO0miero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPEOOBAHMN K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mnporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabouelt mporpammbl BocruTanus u KoHnenmmm
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3aLMIX
Poccuiickoit ~ @enepanuy,  peaqu3ylOIIMX  OCHOBHBbIE  00pa3oBaTelIbHbBIC
IPOrpPaMMBlI.

[Tporpamma no ¢usuke onpeenser 00s13aTeNbHOE MPEIMETHOE COJEpKaHuE,
YCTaHABJIMBAET PEKOMEHIYEMYIO NOCJIE0BATENBHOCTh U3YUYEHHSI TEM U PA3/EIIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTMKM Yy4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMma mo ¢u3uke AT MpeACTaBICHUE O LENAX, COACpPNKAHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHHTAHUS M PA3BUTUS OOYYAIOIIMXCS CpEeACTBaMU
yaeOHoro npeaMmeta « Du3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenne kypca (U3MKM YriiyOJIEHHOTO YPOBHS IIO3BOJIIET pEaln30BaTh
3aJ1a4i NpoeCCUOHATBHOW OPUEHTAlLlMK, HAIPaBJIECHO HA CO3/IaHUE YCIOBUH JIf
NPOSIBICHHUS] CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI Ui MPOJOJKEHHs O0pa3oBaHUSA B
OpraHM3alusaXx NpoecCUOHAIBLHOrO 00pa3oBaHUS 10 pa3IUYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMATIBHOCTSM.

B nmporpamme mno ¢usuke onpeaenstorcs IJIAHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIEr0 00pa30BaHUs: JINYHOCTHBIE,
MeTamnpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoM  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabdOTKH TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yr1yONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKITIOYAET:

IUIAHUPYEMBIE PpEe3yJbTaThl OCBOEHUS Kypca (U3MKKM Ha YINIyOJEHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 roj1aM 00y4EHHUS;

coziep:kanue yueoHoro npeamera «Pusrka» 1Mo rogam o0ydeHusl.

[IporpaMma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3UKH JIJIs1 COCTABJIEHMS CBOUX pAOOUYMX IPOrPaMM.

ITporpaMMa no (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd  Pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpenofaBaHUi0 (U3MKK Ha YriyOJEHHOM YpOBHE MpPH YCIOBUHU
COXpaHEHHUs 00s3aTeNIbHOM YacTH COAepKaHUI Kypca.



dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpy»katoiieM mupe. LLIkonbHbIM Kype HU3HKK — cCHCTEMOOOpa3yrOIIUi
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusndeckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npuMeHeHne (U3UMYECKUX 3HAHUW OMPENeTWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IIOJIy4eHHUS] HOBBIX MAaTEpHANIOB C 3aJaHHBIMM CBOMCTBaMHU. l3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (popMHUpoBaHHE YMEHHUI MPUMEHSATh HAyYHBIN
METO/I IO3HAHUS MIPH BBIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 O0IIEro 00pa30BaHus MOJIOKEH
pAI UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoea uyenocmunocmu. B COOTBETCTBHM C HEW KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEHl Marepuan Kypca (DU3MKU
o0belMHEH BOKpYr (¢u3nueckux Teopui. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapusayuu. BEE peanmsanys NPEAIIoaracT HMCIOJIb30BAHUE
TYMaHUTapHOTO NOTEHIMala (U3MYECKON HAYKH, OCMBICICHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIeCTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJOTHYECKUMH MPOOIEMaMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOnEHHOTO ypoBHs
IIPEAIOIAraeT 3HaKOMCTBO C HIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHMYECKHX
IIPWIOKEHUN H3Y4YEHHBIX TE€OpUM M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBa, U
TE€XHOJIOTHH.

Hoen »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHMH, a TakkKe 00CYXICHUA
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHnue cojiepkanusi MPOTPaMMBI 10 (GU3HKE JTOKHO OBITH TTOCTPOCHO Ha
INPUHLINIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peanusanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha MCIOJIb30BAaHUM CAMOCTOSITEILHOTO HKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHMYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl TMPU H3YYEHHH HOBOTO
MaTepuaia, JaboparopHbie paboTel U pabOTHl mpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3NYECKOro TpakTHKyma. B  mepBom ciydae
MPaKTUKyM MpoBoJauTCs aubo B koHIe 10 u 11 kmaccos, 1ub0 mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXIOM H3 JTUX KiaccoB. Bropoil cmoco6 — 3T0
uHTerpamuss paboT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IPOBOJASATCS B Tpolecce u3ydeHus paszzgena (temsl). [Ipu 3Tom mon pabotamu
IPAKTUKyMa IOHUMAETCSl CaMOCTOATEIbHOE MCCIEN0BaHNE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOr'0, 0OOOIIEHHOTO BUAA 0€3 MOMIAaroBOi HHCTPYKIUH.

B nporpamme mno (¢u3Mke CcuUCTEMa YYEHHUYECKOIO HSKCIEPUMEHTA,
71a00paToOpHBIX pabOT M MpaKTUKyMa MpeJICTaBiIeHAa €IWHBIM mHepeuHeMm. Bridop
TEMATUKU U1 3TUX BUJAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAaHMsI W OCHallleHus kaOuHera Qusuku. IIpm sTomM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH NPSAMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHME YAENAETCS PELIEHUI0 PACUETHBIX M KAayeCTBEHHBIX
3amad. [Ipu 3TOM A pacy€THBIX 3aJa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO, MO3BOJISIONINE MPUMEHSThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfjesa Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3lesioB. [[1s KaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBIISIOTCA 3aJaHusl Ha OOBSCHEHHE/TIpEeNCKa3aHUE IPOTEKaHUs
(u3nyecKux SBJICHUNA U MPOLIECCOB B OKPYXKAIOILEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MoAenu A CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OO€CIeYeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YriyOa€HHOro
YPOBHS Ha YPOBHE CPEHETO O0IIEro 00Opa30BaHUs IOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKH JOHKHO OBITh HEOOXOJUMOE
JabopaTopHoe O0O0OpyJOBaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B TPOrpaMMme IO
¢u3MKe yYEeHUYECKHX OIBITOB, Ja0OPAaTOPHBIX pabdOT M paboOT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy/I0BaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (POPMHUPYETCSI B  COOTBETCTBUHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAeT IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3HKE KIIOUYEBBIX JIEMOHCTpAIMil s
UCCIIEIOBAaHMSI  M3Yy4YaeMbIX SIBJIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHHE [UISI YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECTIeYMBAETCS B pacuére



OTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaThdecKne KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE IIU(PPOBBIX T1a00paTOpHid.

OCHOBHBIMU TIETISIMU U3YYCeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHupOBaHUEe WHTEpPECa M CTPEMJICHUS OOyYaroluXxcsi K HaydHOMY
W3YYCHUIO TPHUPOMABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W  TBOPYECKHX
CHOCOOHOCTEM;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUW U HAYIHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUN O POIM (PUIMKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymei
npo(heCCHOHANTLHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJArOTOBKA K
JabHenIeMy 00y4eHHIO B 3TOM HaIlpPaBJICHUH.

JlocTikeHne dTUX TieNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEHEro 0011Iero oopa3oBaHus:

NPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHSIX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUCCKUE 3HAHUS TSI OOBSICHEHUS
bu3NYecKuX SBICHUN B MPUPOJE W ISl TMPHUHATHS MPAKTUYECKUX PEIICHUN B
MIOBCETHEBHOM JKU3HH;

OCBOGHHE CIIOCOOOB pEIICHHUS pA3IUYHBIX 3aJad C SBHO 3aJlaHHOU
bu3MYecKo MOMECINBIO, 3a/ad, MOJAPA3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHUE
bu3ndecKol MOJenH, aJeKBATHOW YCIOBUSM 3ajJadd, B TOM YHCIE 3aaad
WHKXCHEPHOTO XapaKTepa,;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIUIIOB JIEHCTBUSA TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMHA CaMOCTOSTEILHOTO IJIAHUPOBAHUS W TMPOBEIACHUS
bU3MYEeCKUX OKCIIEPUMEHTOB, aHaIW3a W HHTEpIpEeTaruy  uHOOpMaIuHy,
oTpeeNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3[aHHE YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOMH,
TBOPUYECKOH 1eATEIHHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHHON IS TENHHOCTH, CBI3AaHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpebdoBanuamMu PI'OC COO yriyOn€HHBIM ypOBEHb
u3ydeHus: yueOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIUMUCS, [UIAHUPYIOUIUMHU MPOJIOJKEHUE
00pa30BaHMs MO CHEHHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODHUIIS.

Ha uzyuenue usuku (yrmyOnaéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIETo
ob6pazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipensaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpPHBIX U
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHJOBAaHHBIM, YUHMTENb JI€JaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAUBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIINXCS.



COAEPXXAHME OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUSA PUPOIBI.

®duszrka — pyHIaMeHTallbHAsg HayKa o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PUBUUECKUX SIBJICHUU.

DKCIEPUMEHT M TEOpHsl B Mpollecce Mo3HaHus mnpuponbl. Habmionenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHus: (PU3MUECKUX BEIMYMH (AHAJIOTOBbIE M IHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MEpeHUM  (PU3MYECKUX  BEJIMYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUI M MPOIECCOB (MaTepHalibHasl TOYKa,
a0COMIOTHO TBEPIOE TENIO, HWcaNbHAS KUIAKOCTh, WIACATBHBIA Ta3, TOUYCHUHBIN
3apsan). ['unoresa. @uznueckuil 3aKoH, TpaHuUllbl ero npuMeHumoctu. Gusnyeckas
Teopusl.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHUHBI
MUPA, B TPAKTUUECKON JAESITETbHOCTHU JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

W3mepenne cuiibl TOKAa W HaNpsOKEHUS B ILEMH TMOCTOSHHOTO TOKa IMpHU
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoiil taboparopueit no ¢usuke. [Ipumepsl u3mepenus
(U3UYECKUX BEIIMYWH TIPHU MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe napmwkeHue. OTHOCHUTENBHOCTh MEXAHUYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHON TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHasi CKOPOCTH) M
YCKOpEHHE MaTepUaJbHOM TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOpPIUHAT.
CioxeHue nepemMeneHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MaTepUaIbHON TOYKUA OT BPEMEHHU U HX
rpaduku.

CBoOomHoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOr0 TMOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATepUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepmom m wactora oOpamieHus.
[{eHTpocTpeMuUTENBLHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHT€HLHUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHapsJOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

Crioco0Obl uccieI0BaHus IBUKEHUIA.

WrocTpanys NpeaenbHOro nepexoia i UBMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B PA3PEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOIO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PELYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LIEJBIO ONPEIEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

WU3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaToOpuH).

N3yuenne [ABUXKEHUS Tella, OpOIIEHHOro Topu3oHTalbHO. IIpoBepka
TUIOTE3bl O MPSAMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTM C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TiepuoAa OOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. Jlunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanenble cuctemsl orcyéra. [lpuHnmn
oTHocutenpHOCTH ['anunes. HenmHepuuanpHble cUCTEMBI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uiyuy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepUaIbHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA [U1s1 MaTEpUAIBbHBIX TOYEK.

3aKOH BCEMHMPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO NaJEHUS OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMUPOTHL. JIBUXKEeHME
HEOECHBIX TeN U X CcIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuna TpEHHUs CKOJIBKEHUS WU CUJIa TPECHMS
nokost. Koapduuument tpenus. Cuna conpoTHBICHHS] MPU JABHKEHUU Tella B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUS.

Hasnenue. 'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHru4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALINMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenne nBruKeHHs TeN B MHEPLHMATBHBIX U HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LHMIMHAPOB WM LIapOB Pa3HOM MAacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHUKAIOIUX B PE3YyJIbTaTE B3AMMOICHCTBHS TEIl.

N3mMepenune macc 1o B3anMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS IIOKOSA, KAYECHUSI U CKOJIBKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomul, npaKMuKym.

N3mepeHne paBHOJAEHCTBYIOIIEN CHJI NIPU JABUKEHUU OpyCKa MO HAKIOHHOM
IJIOCKOCTH.

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



HccnenoBaHure 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B NPYXUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

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

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYMHE YIJII0BOTO Kod(duimreHTa
3aBucuMoctu F.,(N).

HccnenoBanue IBMXKEHHSI OpyCKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarenbHoe M BpaliaTteabHOE JBUYKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMuUKym.

HccnenoBanne yclIOBUML pPaBHOBECHS TBEPIAOIO TeJla, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIUTENHOB U PAaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OTIOPHI.

Tema 4. 3axkonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepranbHOM TOUKH, CHCTEMBI MaTEpUaAIbHbBIX TOUeK. LeHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBbI M UBMEHEHUE UMITYJIbCA TElIa.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umIlyJbca MaTtepualibHOM TOYkH. [IpencraBieHue o COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGotra cunmel Ha MajaoM M Ha KOHEYHOM mnepemernneHud. ['paduueckoe
IIPEICTABICHUE PA0OTHI CUIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOYKH.



[loTeHIMaNbHBIE W HENOTEHUMANBHbIE CHWIBL. lloTeHnManbHas sHeEprus.
[TorenuunanbHast SHEPrUus ynpyro AeQopMUpOBaHHOW NPy UHBL. [loTeHIMaNbHas
DHEPIus Tejla B OJHOPOJHOM I'paBUTAUMOHHOM moze. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C W3MEHEHHEM MEXaHU4eCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnM s UACaIbHOM >KUAKOCTU KAK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PAOOTHI.

B3auMHble NpeBpalllcHUs KUHETUYECKOW W MOTCHUUAIBHOW SHEPrUid MpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne nMmnyJiibea Teia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHrne KHHETUYECKON SHEPTUU TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTCHLMAIBHONW YHEPTHH MPYXKUHBI C pabOTOM CHIIBI
TPEHUsI.

Onpenenenue padOThl CHIIBI TPEHUS NMPH JABWKEHUHM TEJNAa MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi u3nka u TepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsApHO-KMHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUSI M B3aWMOJICHCTBUS YaCTHUIL] BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



Mozeneii. Macca u pasmepbl Mojekynl (atomoB). KonuuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenb UIeaIbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPEICTaBICHNE U30TPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXIy [JaBJIE€HUEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEAJIBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPTHEN MOCTyNaTeIbHOrO TEIJIOBOrO IBHKEHHS €€ YaCTHULL.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHL: TEPMOMETP,
OapomeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YacTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JIBHYKCHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO IBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita llTepHa.

[IpuTsyKeHUE MOJIEKYII.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanne 30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanre Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXIY TopsYei U XOJIOJHON BOJIOM.

W3yyeHne H30TEpMHUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 dpoBoii Taboparopun).

N3ydeHne n30X0pHOro mpouecca.

N3yuenne nzobapHOro mpoiiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamuku. (CamMONpOM3BOJBHASA — pelaKcauus
TEPMOJMHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopenp HA€ambHOrO ra3a B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpaXEHUE ISl BHYTPEHHEW JHEPIUH.
VYcnoBusi MPpUMEHUMOCTH 3TOW MOJENH: HHU3Kash KOHUEHTPALHUs YacTHll, BBICOKHE
TeMnepaTypsl. BeipaxkeHue Jjisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsS ~ BHYTPEHHEW — DHEpruu
TEPMOJMHAMUYECKOW  cHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekims,
TEIUIONPOBOHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tenma. YaelnbHass W MOJIIpHAs
TEINTIOEMKOCTH BelIeCTBA. YpaBHeHuMe Manepa. YaenbHas TEIUIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEMIOTHI mpu Terwonepenade. l[lonsatue 06
aanabdaTHOM IpoIIECCE.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHUKH JJIsI PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aanadara. AOCONIOTHas TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO NepeiaTh TEIUIOTY OT OoJiee XOJIOAHOro Tena K 0ojiee HarpeToMmy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOIIECCOB.

[Tpunnuns! gecTBus TerioBbix MamuH. KII/I.

MakcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHUE ACHEKThl MCIOJIb30BaHUsl TEIUIOBBIX ABUTrareneid. Terosoe
3arpsi3HEHHE OKPYKAOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3alUs «TEIUIOBBIX» OTXONOB C
UCIIOJIb30BaHUEM TETNIOBOTO HACOCA, YTUIIM3AIUS OMOOPTaHMYECKOTO TOILIIUBA AJIs
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE YAENbHBIX TEMIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aqnabaTHOTo npouecca.

KomrmbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3mepeHnne yaeinbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro mpouecca.

N3yueHne B3aMMOCBA3U DHEPTHM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vcmapenwe wu KumeHue. YeiabHas
TEIJI0Ta MapooOpPa30BaHUS.

HacebllieHHbIE W HEHAChIIEHHbIE TMapbl. KauecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIMIEHHOTO Mapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTD
0T 00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BraxxaocTh Bo3yxa. AOCOIOTHASI I OTHOCHUTEIIbHAS BIIaKHOCTD.

TBépaoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. [lmaBieHne w KpucTaud3auusa. YIEJbHAs TEIIOTa IUIaBJIEHUA.
Cyb6numarwsi.

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

TemnmoBoe paclUpeHue KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJ€OaHMI YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3zoBbIX MEepexoaax.

VYpaBHeHue TeroBoro OajgaHca.

[ToBepxHoctHOe HaTspKeHME. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBienus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TemnmoBoe paciMpeHue.

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenne npu noHM>KEHHOM JaBJIEHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMBITEI C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBJeHUSA.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nedpopmarimii.

Habmonenue manbix gedopmariuii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

W3mepenne abCONMIOTHOW BIIAXXHOCTH BO3JyXa M OILIEHKa MaccChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaiuu  pe3smHOBOro obOpasma  oT
NPWIOKEHHON K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMmuka.

Tema 1. Inexmpuueckoe noJe.

OJekTpu3alus Tela W €€ MpOosBICHUSA. OJEKTpUueckui 3apsa. [Ba Buaa
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U MOJYNPOBOIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsja.

B3anmoneiictBue 3apsaoB. Toueunsle 3apsanapl. 3akoH Kynona.

DIeKTpuYecKoe nojie. Ero geicTBre Ha JJIEKTPUIECKUE 3apsiJIbl.

Hampspk€anocts  anektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HaAIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJSA. Pa3HOCTH MOTEHIMAIOB H
HanpspbkeHue. lloTeHnumanbHass >HEprust 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocTaTuyeckoro moiis. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOrOo TMois (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[TpyuHUMIT CyNIEPIIO3ULINU DIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEpHO 3apspbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOW IUIOCKOCTH. KapTuHBl JWMHUN HAOpsLKEHHOCTH ATHX IOJEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnexrpuueckas
IIPOHMIIAEMOCTD BEILIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe COeMHEHNE
KOH/JIEHCATOPOB.

DHEprus 3apsKEHHOr0 KOHAEHCATopa.

JIBrKeHHEe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX TUIACTHUH.

Monensb anekTpocratnuyeckoro reueparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DnexkTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEII.

HaGnronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOPpa B SHEPTHIO
U3JIy4EHUs CBETOAUOA.

W3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUATIOB (HampspKeHUst ) pu
MOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi cynecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsioxenne U u DJ1C [,

3akoH Oma 11 ydacTka [enu.

DnexkTpudyeckoe COIIPOTHUBJICHUE. 3aBUCUMOCTh COIIPOTUBJIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOWAAU TMOIEPEYHOIO0 CEYEHUS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3zBerBiéHHbBIX nekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snextpuyeckoro Toka. 3akoH J[xxoymns—Jlenma.

MOMHOCTD 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu.

M3mepeHne CUiibl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOIUOAA.

3aBUCHUMOCTh COMNPOTUBIICHUS IUIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssmoe nzmepenue DIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coemnHeHusT ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUST PEZUCTOPOB.

N3mepenne yaeIbHOro CONPOTUBIIEHUS TPOBOJIHHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIIEHUS UICTOYHUKA TOKA.

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

HccenenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMU.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTPUYECKAsi  MPOBOAUMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOAUMOCTh TBEPIBIX METAJLIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAIJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DnexkTpudecKrid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IHUCCOLUALMS.
Onexrponns. 3akoHsl Papanes U1 JIEKTPOIU3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznmuynbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [Ima3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: Ia30paspsiiHbIe
Jamibl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJIyNPOBOJHUKOBBIE NpHUOOpBI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajJbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIFOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE JIEKTPOIIUTOB.

3akoHsl 3nekTposmsa dapanes.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOIUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6monenue anextponusa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BEJMUYHH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THMOTe3 (BBIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3ieNax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paToOpHBIE pabOTHI, TPAKTUKYM).

MexnpeaMeTHbie CBSA3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 00068 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, THMoTe3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuka: peuieHue CcUCTeMbl ypaBHeHMH. JluneitHas QyHKUUS,
napaboJia, runep0osia, ux rpadukd U cBoicTBa. TpuroHomerpudyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKECTRBO.
BexTops! 1 uX MpoeKnK Ha OCU KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B XKHUBOU mpupoze, nudpdysus, ocMmoc,
TEIUI0OOOMEH JKHUBBIX OpPTaHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelpbl,
yTUIU3alnsg OHOOPTraHWYEeCKOrO0 TOIUIMBAa JUIS BBIPAOOTKH «TEIJIOBOW» W
AIIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKCHHUE U KAMMJUISIPHBIC SIBIICHUS B TIPUPO/IC,
JIEKTPUUECKUE SBJICHUS B )KUBOUW TIPUPO/IC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TIOJIYYCHHEe HaHOMATEpUAIOB, TEIUIOBBIC
CBOMCTBa TBEPIBIX TEN, KUJIKOCTEH U Ta30B, KUIKUE KPUCTAIUIBI, JIEKTPUICCKHE
CBOICTBa METAIJIOB, SJICKTPOIUTHYECKAs TUCCOLMALINSA, TAIbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTTHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHne JBMKCHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M IKHAKOTO TPEHHS B TEXHUKE, CTAaTUYCCKHUE KOHCTPYKIIHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET W JIPyTUE), TBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJTyYeHHUs COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HaHOMATEpUAIOB, H
HAaHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noJe.

B3aumoneiicTBUE TMOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHiun cynepno3unnu
MArHUTHBIX NIOJIed. JIMHMYM MarHUTHOM MHIYKLWH.

MarauTtHoe 1moJjie IPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYUIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. J[BH)KEHHE 3apsHKEHHOW YaCTULbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarunuTtHoOe nose B BeuecTBe. PeppOMarHeTHKY, Mapa- U AUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHHMA  WMHAYKOMM ~ MAarHATHOTO  MOJS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOW UHAYKIIUU MO JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeHia Ha HOHBI JJIEKTPOJIATA.

Hab6monenue aBukeHUs mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTHKOB.

HccnenoBanue NeMCTBUSI HIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUsI CHIIbl AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYu.

SIBieHue DNEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC uHAyKuuM. 3aKOH 3JeKTpoMarHWTHOW wuHAykuun Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM IOCTOSIHHOIO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprvs MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MMPOLECCH: HUHAYKIHMOHHAS
M€4b, COJIECHOU/I, 3allIUTa OT JICKTPU3ALMNHU TEJ IPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBjeHus 3JIeKTPOMAarHuTHOW MHIYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOT'O MOTOKA.



[IpaBuito Jlenna.

[Tanenue MarauTa B alFOMUHUEBOH (METHOM) TpyOe.

SIBeHMEe CAaMOMHTYKIIWH.

Uccnenoranne 3aBucumoctu IJ[C caMOMHIYKIIMU OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B LICIIH.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomasl, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Onpenenenne UHAYKIMU BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue siBIEHUS CAMOUHIYKIIHUM.

COopka MoJIenu IEKTPOMAarHuTHOT'O reHeparopa.

Paznen 5. Kosiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedaunus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apmonnueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMCAHHE.
DHepreTuyecKkoe OMUCaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIEOAaHWUN M3 WX SHEPTETHUECKOTO W
KMHEMaTHU4Y€CKOT'0 OIMMCAHMS.

Ammuntyna U (daza xonebanuil. CBsA3b aMIUTATYAbl KOJICOAHHM HCXOHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m uacrora koseOanuii. I[lepmom Manbix CBOOOTHBIX KOJICOAHWIN
MaTeMaTH4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOIO
MasITHHKA.

[Tonsatue o 3aTyxarmmux kKojaebanusax. BeiHyk1eHHbIE KoJeOanus. Pe3oHaHc.
PesonancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOAHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECChl: METPOHOM, Yachl,
Ka4delld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch KoJie0aTeIbHOIO IBMKCHMUS.

HalGmronenue He3aBHCHMOCTH TIEpHOJIa MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY AL,

HccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIeproa CBOOOTHBIX
KOJIeOAHUM OT COMPOTUBIICHUS.

HccnenoBanne koneOGaHWi Tpy3a Ha MACCUBHOM TMpYKHHE C IEJIbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATHPHON MOCIN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KOJeOaHUAX Ipy3a Ha PYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

HaOmronenue pe3oHaHca.

Yuenuueckuii 3xcnepumenm, 1ab6opamopuvie padomasl, nPAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JABIKEHUS TeJa B X0/I€ KOJIeOaHH Ha YIIPYTroOM MOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOUINX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJTEOAHUIA.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHoOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIIUTY/bI
3apsifia KOHJEHCATOpa ¢ aMIUIUTY/I0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeICTByIONEE 3HAUYCHHWE CHJIBI TOKAa W HANpsOHKEHUS MpH pasindHoil (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHYyCOMIAIIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B L€NM CHUHYCOHJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IIEKTPUYECKOU DSHEPTHH.

OKOJIOTMYECKUE PUCKHA MpU IPOU3BOACTBE dJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHUE NPOLIECCHI: IEKTPUUECKUI
3BOHOK, FEHEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jemoncmpayuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXarOIMMX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mognenb 2JIeKTpPOMarHuTHOTO TEHEpaTopa.

BriHYX/1eHHBIE CHHYCOHIaJIbHbIE KOJIEOAHUS.

Pesucrtop, kaTymka MHAYKTUBHOCTHM U KOHAEHCATOpP B LENU IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1ocCnenoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Y CTpoiCTBO M IPUHITUTT IEUCTBUS TpaHCPOpMATOpA.



Mojienb JIMHUY 3JIEKTPONIEPENAYN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccenenoBanue NEpEMEHHOTO TOKAa 4Yepe3 IOCJIENOBATENbHO COCIUHEHHBIE
KOHJICHCATOp, KAaTyIIKy U PE3UCTOP.

Habmronenue 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMACHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. IlomepeuHbie u
IIPOJIOJIBHBIE BONHBL. llepuon, CKOpOCTh pacnpOoCTpaHEHUS W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeJoMiieHHe, MHTepdepeHius u
mudpakims.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYIKAOIIEH CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B JIEKTPOMArHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
HoJIIpU3aLusi, MHTepQEepeHus U Audpakuus.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnoCBsI3U U TeneBuaAcHUsA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIC
UHCTPYMEHTBHI, pajap, paIuolnpuéMHIK, TEIEBU30D, aHTEHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauyuu.

OOpazoBaHue ¥ pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTbD JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IPEeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeHny u AUPpaKkuy MEXaHUUYECKUX BOJIH.

AKyCTHYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIPUMEHEHNE.

Habmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
YacCTOTOM KOJIEOAHMIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KEHHUE,
IpeIOMJICHUE, NOJSIpU3aLns, UPPaKLIMsL, UHTEpPEpEeHIUS.

OOHapykeHue UHPPaKpacHOro U yJIbTPAPHOIETOBOIO U3IYUEHUIA.

Yuenuueckuit saxcnepumenm, navopamopnuvie padomul, npAKMuUKym.



M3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI oTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cToSHCTBO YaCTOTHI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszesna AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXHBINM cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHeEe oTpaxkeHue. [IpenenbHbIil yroyi MmojJHOrO BHYTPEHHETO
OTPAKECHUS.

Cobuparonue u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE M ONTUYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wu300pakKeHWI TOUKHM W OTpe3ka NPsSIMON B
coOMpaloIIKX U PacCeUBAIOLIUX JIMH3AX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpakumonnas pemérka. YcinoBue HAOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUs CBETA.

HaGmtonenue mosiHoro BHYTpEHHETO oTpaxeHusi. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMApalIeNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6monenue natepdepennmm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu cBera.

N3yuenne nuppakiIMOHHON PeIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Hab6monenue aucnepcun cBera.

HabGnronenue nossipusaiiuu cBeTa.

[IpuMeHeHnE MONSAPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

W3mepeHnue nokasaresns npegoMeHUs CTeKa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300paXkeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yeHune n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, tHTEpPEpeHIInN U MOISIpU3aUU CBETA.

W3ydeHne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nHTEpPEPEHITNH JIA3EPHOTO U3IIYYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

W3mepeHne IiMHbI CBETOBOW BOJIHBI.

[Toydyenue criekTpa W3Iy4YEHHUs CBETOIMOAA TIPH MOMOIIU IU(DPaKITMOHHON
PELLETKU.

Pa3znen 6. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukh.  lloctynarel
CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpaszoBanus  Jlopenta.
VYcnoue npuduHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPALIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEJIITUBUCTCKON YaCTUILbI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYeCKUue YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPHUTEHN 3aPSKEHHBIX YaCTHUL.

YyeHnueckui SKCIIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MArHUTHOM T10JIE).

Paznea 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4eHHE (M3IydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Ombitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potoapdexra. «Kpacnas rpanunay Gorosaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaronlyro mnoBepxHocTh). Ombitet I1. H.
JleGenena.

BosHoBbIE cBONCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonne! ae bpoia u
pazMepbl 00JacTH JOKaIM3allMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOUIEHUSI HEONPEAeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboTodeMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, CoOJIHeUHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHET0O (oTodddekra.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneynas OaTtapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanre 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOJINO OT HAIPSHKEHMUS.

Tema 2. Duzuka amoma.

OneITEl MO HKCCIEIOBAHUIO CTpoeHUs artoMa. [lmaHerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. U3nyyenue u noruonieHue GOTOHOB MpU NMEPEXOAE aroma
C OJTHOTO YPOBHSI SHEPTUH HA IPYTOU.



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopuens onsita Pesepdopra.

Habnronenne nmuHedyaThIX CIIEKTPOB.

YCTpONCTBO U NEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mtonenue nuaedaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Dusuka amomHo2o A0pa u INEMEHMAPHBIX YACMULY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucao sapa. M3oTonsl.

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

3aKOH pPaJUOAKTUBHOTO pacnaja. PaauoakTHBHBIE H30TONBI B MPHPOIE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue pagvoOaKTHBHOCTH HA YKUBBIE
opranu3msbl. EctecTBenHbIi QoH uznyuenus. Jozumerpus.

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

SAnepusie peakuuu. JleneHnue u cuHTes sAaep. AnepHbie peakTopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHUS
SIIEPHON DHEPreTUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTULL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaapTtHoOil Mozaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJIOTHUECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
BunbcoHa, saepHBIM  peakTop, TEPMOSIECPHBIM peakTop, aTroMHas Oomoba,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JjieMeHTbI aCTPOHOMUM M aCTPO(PU3UKH.



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

Mertonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PAANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMUSI.

Bun 3Bé3gnoro neda. Co3Be3nus, SipKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3Heprun CoJtHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAIbHBIA KIacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J] TJIABHOM IMOCJIEAOBATEIbHOCTU. BHYyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Boonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoyiHLIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpioro B3peiBa. PEIMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabonrooenus.

HaGnronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JJI ONpe/iesieHUs MOJ0KEeHNUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBepHOro MoJIymiapusi U spKue
3BE3/bI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
duznyecKkux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THUMOTE3 (BBIOOp U3 padorT,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  OKCIIEPUMEHT,
Ja00paToOpHBIE PabOTHI, MPAKTUKYM).

O6o01maromee NOBTOPEHHUE.



O06o01enne U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHuKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHM OTHOCHUTENIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMUH U aCTPODUZUKI.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMATIbHOM M 3THYECKON cepax AesITeNbHOCTH YeJIOBEKa, POib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOM KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIECH,  OOBSCHUTEIBHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
dbu3nyeckoit Teopuu, posib (HU3NIECKON Teopur B GOPMUPOBAHUU MPECTABICHUN
0 GuU3MUECKO KapTUHE MUpa, MECTO (PU3UUYECKOW KapTHUHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITUpoBas adbopaTopusi.

Mamemamuxka: pelieHUWE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPUYECKHE
(GYHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M HMX NMPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKUMNA. [Ipu3Haku NOAOOUS TPEyTrOJIBLHUKOB,
onpeereHue MIONIaaAn MIOCKUX GUryp u o0bEMa Tell.

Buonozua: >nexTpuyueckue SBICHHUS B JXKUBOM mpupoje, KosieOaTelbHbIE
JIBW)KCHUS B JKUBOW IHPUPOAE, DKOJOTMYECKHE PHUCKA NPH IPOU3BOJCTBE
AIEKTPOIHEPTHH,  BJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAKOWIEH  Cpembl,
yJIbTPAa3BYKOBasg IUArHOCTUKA B MEIWIIMHE, ONTHYECKUE SBICHHUS B IKHUBOU
IIPUpPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTALIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHBIE TMOJIIOCA 3€MIIM, 3K MAarHUTHBIX  PYI,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKAa, WHIYKIMOHHAs IMeub,
JMHUU 3JIEKTpONEpeaay, dJIEKTPOABUraTeb, paiap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAs OITHUKA, COJTHCYHAA 6aTape$1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsI SHEPICTUKA U SKOJIOTHYCCKNEC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mnpenMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YyYaroIIMXcsi pyKOBOJCTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOWM IIE€HHOCTHBIX
OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIleCTBa, PACIIMPEHUE KUZHEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3ali OCHOBHBIX HAIpPaBICHUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOro 00IIEeCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUYECKHMX TyMaHUCTUUYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTb B CaMOYINpaBJIeHHMM B 00pa3oBaTelibHON
OpraHH3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(opMUPOBaHHOCTH POCCUICKOIN IPpaXKIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO OYyIyIIETo.

ICTETHYECKOr0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYas OCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3inuHbIM chepam npodecCHOHATBHON eI TeIbHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (U3MKOW U TEXHUKOW, YMEHHE COBEpUIaTh
OCO3HaHHBIN BbIOOp Oynyiiel mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHUIO B
obnactu (pU3UKHM HAa IPOTSXKEHUU BCEH KU3HU.

IKOJOTHY€CKOIr0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHUE WM OCYLICCTBJICHHUE ICHCTBUI B OKpYXalOLIEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa AESITEIbHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 1O (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTEbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEAO0BATENIbCKYIO
NEATEIbHOCTh UHANBUIYaJIbHO U B CPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIHpPOBaTH M aKTyaJlU3UpoOBaTh  MpodieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS;

BBISIBIISAITh  3aKOHOMEPHOCTM UM TPOTUBOPEYHS]T B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIIHUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSIM, OLIEHUBATh PUCKU MOCIEACTBHM 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE JeCTBUA:

BJIAJI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMU U METOJaMU
bu3nyecKkoil HayKH;



BJIaJeTh  HaBBIKAMU  Y4€OHO-HCCIENOBATENbCKOW UM MPOEKTHOU
JESTEIbHOCTH B 00NacTd (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB peHIeHHus 3a1ad  (PU3UIECKOTOo
COJIepKaHUS, IPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BJIAJETh BUJAMM JEATEIBHOCTU [0 IOJyYEHHIO HOBOTO 3HAHUA, €rO
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JIaCTH
bus3uKy;

BBISIBIIATh NIPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3y €€ pelIeHHUs, HaXOAUTb apryMEHTHhl Ui
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapamMeTpbl U KPUTEPHUH
pelieHus;

aHATM3UPOBATh IMOJNYYEHHBIE B XOJE pEIIeHHUs 3aJaud pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OMBIT;
yMETh TMEPEHOCUTh 3HaHWs 1O (QHU3UKE B TNPAKTUUYECKYIO 00JacTb
KHU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJXObI U PELICHHUS;
CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/I€Th HAaBBIKAMHU MOJIydeHHUs MH(OpMALUU (PU3NUIECKOTO COACPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEPHpPETAlNi0 UHPOPMALMU Pa3TUYHBIX
BUJIOB U (hOPM MPECTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIIH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/IeHneM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcOoCOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HauyeHus uHGOpMAMM M LEJIEBOM ayAuTOpUHU, BBIOMpas
ONTUMANIbHYIO (OPMY MPE/ICTABICHUS U BU3yaJIU3all1U.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe HeiCTBHUA:



OCYIIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK W BO BHEYPOUHOU
JIeSITENIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
VHIMBUIYaTbHOHN paboTh;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JEHUCTBHH C y4y€TOM 0OLIMX
MHTEPECOB U BOBMOXKHOCTEH KaKJI0T0 4WieHa KOJUIEKTUBA;

OPUHUMATh €I COBMECTHOM JIE€ATEIbHOCTH, OPTraHU30BbIBaTh W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKEHHIO: COCTaBJISATh IUIaH
JeMCTBUH, pactpeAeNsiTh POJId ¢ y4ETOM MHEHHMI YYaCTHHKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KAa4e€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMaHIbI B
001 pe3ynbTat no pa3paboTaHHBIM KPUTEPUSIM;

npejaraT HOBbIE MPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PAa3JIMYHBIX
CUTyallusiX, TMpPOSBIATb  TBOPYECTBO U  BOOOpa)keHUE,  OBIThH
UHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITH ~ [MO3HABATEIbHYIO JIEATENbHOCTh B
obrmacti (UBMKM Y ACTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH PELICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUS MPAKTHUUECKOW paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacMpATh paMKH  ydeOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUN;

JejaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHHE;

OTICHUBATH MTPUOOPETEHHBINA OTIBIT;

crocoO0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULMUA B 00JACTH
(GU3UKY, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTEIbHBIM W KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJ’Ib, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHH MJisi OIEHKH CHUTYyallud, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MPU aHAJIU3E PE3YJbTaTOB
JIESTCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce HOCTHKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMPOTPAMMEI 10
buzuKe I ypOBHA CpemHero oOmiero oOpa3oBaHWs Y  OOyYaroOImUXcCs

COBEPILEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, IpeAnoIararonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHUA,  BKIIOYAIOIIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAJILHBIM W3MEHEHUSIM WM TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIeTTU
U yCIiexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIeCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIMOHAIBLHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC M
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonuy oOyudenus B 10 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMATh POJb (U3MKA B  OKOHOMUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4yeJioBeKa, PoJib U MECTO (PM3UKK B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIHUCATENIbHON, CUCTEMATH3UPYIOIIeH, OOBICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKK U TEPMOIAMHAMHUKH, POJIb (PU3NYECKON TEOpuu B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWM): WHEpIMANIbHAs CHUCTEeMa OTcuéra, abCOIIOTHO
TBEPAOE TEIJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JIBHXKEHUE,
cBOOOAHOE mTajeHue, a0CoMOTHO ymopyras jaedopmaiys, aOCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJIKOCTH
U TBEPAOro (KPpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh yclioBUsS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SIBJICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUsA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEepeMEeIEHUs,
3akoHbl HplOTOHA, MNpUHIMO OTHOCUTENBbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PAa0OTHl CHUJIBI C U3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PM3UYECKUX 3aKOHOB: MpeodpazoBanmii [ amuies, BTOporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUSI HMMIyJibca U
MEXaHUYECKOI IHEPTHUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJIM3UPOBAaTh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
ocHoBHbIe mosiokeHUss MKT wu 3akoHbl MOJEKyJapHOW (U3UKK U
TepMOJMHAMUKUA (CBS3b JAaBJEHUS HWJEAJBbHOrO Tra3a CO CpelHeH
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUEN TEMIOBOTO ABMKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJ M €ro TEeMIEpaTypoil, ypaBHEHUE
MeunneneeBa—Kianepona, TMepBbli 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpaHEHUsl SHEPIMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTE€MaTUYeCKOE  BBIPAKEHUE  3aKOHOB, yKa3blBaTb  YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KitaneipoHa,

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIUATBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLIMI CYHEPHO3UIUN SJIEKTPUUECKUX
1OJIEH, MPU ITOM YyKa3blBas yCJIOBUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOILIEHUs: 3aKOHbl OMa 1y ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuia Kupxroda, 3axonsr @apazest 11st 3J€KTPOIH3a);

OMHCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, HCIOJIb3YS BEIMYMHBI:
HepeMeIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbl, JaBJICHUE, IOTCHLMAJIbHAs DJHEPrus, KUHETHYeCcKas
DHEPrus, MEXaHWYeCKas SHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CWila YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEeprusi B3aMMOCHCTBHS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
3HEprus ynpyrod naedopmanuu NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoytoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEepPrusi WACATBHOTO OJHOATOMHOTO Ta3a, paboTa HAealIbHOTO Tasa,
OTHOCHUTENbHAA BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanbHOro TemioBoro
JBUTATENS; AIEKTPUUECKOE T0JI€, HANPSHKEHHOCTh JIEKTPUUYECKOTO IO,
HANpsOKEHHOCTh MOJII TOYEYHOI'O 3apsiia WM 3apsyKEHHOro 1apa B
BaKyyM€ M B JHAJIEKTPUKE, MOTEHIHUAI 3JEKTPOCTaTUYECKOro MO,
pa3HOCTh  IMOTEHUHMAJOB, AJEKTPOJABIKYIIAs  CWJa, CHJIa  TOKa,
HaIpsSDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas €EMKOCTb IIJIOCKOTO
KOH/ICHCATOpa, CONPOTHUBIIEHWE y4YacTKa LENM C MOCIEA0BaTEIbHBIM U
apajuleIbHbIM COSUHEHUEM PE3UCTOPOB, SHEPTUS IJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3MUECKHX  SIBJICHHIA:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTULl BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUe, TU(y3us, HUcCIapeHue,
KUTIEHUE U KOHJECHCALUS, IUIaBJICHNE U KPUCTAJIN3allisl, HAlIPaBJIEHHOCTh
TEIUIONEPENAuH, MIEKTPU3ALUs TEJ, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOT0 IPOBOJHUKA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (U3NYECKUX BEJIWYHMH B BHUAEC TIpapuKOB C YYETOM



aOCONIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIUYMUH, HPU STOM
BBIOMPATh ONTHMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIC U
OTHOCHUTEJIbHBIEC TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAMUTH ONBITHI MO MPOBEPKE MPEATIOKEHHONW TUIMOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJTU3UPOBATh
NOJydeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOmoiaTh MpaBmiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeT0BaHMIMA
B paMKax yd4eOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1aO0OpaTopHOTo 000pyI0BaHHUS;

pemath pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MoNeIbI0: Ha OCHOBAaHMM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOoBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUecKux TEeOpUil MPH MCIOJIb30BAHUM MAaTEMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbI DELICHUS C
y4€TOM MOTYYCHHBIX PE3YJIbTATOB;

pelaTh KauyeCTBEHHBIC 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/enoB Kypca (U3MKH, a TAK)KE UHTETpalluy 3HAHUN U3 JAPYTuX
NPEIMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJA: BBICTpAUBAaTh JIOTHUYECKYIO
LENOYKY pacCyKIeHUI C ONOPOIl Ha M3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS,

UCTOJIb30BAaTh TEOPETHUECKUE 3HAaHUS JUIsl OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATDH MOCIIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIINI KOJOTUYECKON 0€30IaCHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
HOpUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHHN
HAyKM ¥ TEXHOJIOTMH [UIs JajbHEHMINero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTMM U1 TIOUCKA, NepepabdOTKU M NPEIbSBICHUS y4yeOHOW WU
HAYYHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAM3UPOBaTh  IOJly4yaeMyl0  HMHPOpPMAlMI0O U OLEHUBaTb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OPMALINY;

IIPOSIBIISTH OpraHU3alMOHHbIE " [IO3HABATEIIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITMIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHNe€ C MCIOJIHEHMEM pa3IUYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIbl, PAMOHAIBHO PACIpEeAesiTh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsSIX, aJ€KBATHO OLEHWBATH BKJIAJ KaXJOro W3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTprUBaeMOil MpoOIeMbl;

IPOSIBIISATE MOTUBAIUIO K OyayIiel mpoheccuoHanbHOM AeSITeTbHOCTU IO
CHEHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xoumy oOyuenuss B 11 knacce mpenMeTHBIE PE3yJlbTaThl HA YIITYOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHMMATh POJb (U3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJI0BEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pOJIb aCTPOHOMUU B
INPAKTUYECKOM  JESITEIbHOCTH 4YEJIOBEKa W JAJbHEHMIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOILEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUEeCKOil Teopuum —
IEKTPOJMHAMUKH, CIIELHATIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (usnuecKkor Teopur B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEICTABICHUI O IIPUPOJIE;
paszauyath YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYECKUX Tell MU
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUI MAasTHUK,
UJCAIBHBIA TPYKUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WJICAIBHBIN
KoJ1e0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIENIEN aTOMa, aTOMHOTO si7pa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuuaTh yCJIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOIb30BaHUS YACTHBIX 3aAKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJNb3ysd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJIEKTPOAMHAMUKU H
CHELUUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKIUW, TnpaBwio Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHMsI  CHJIBl  TOKa,  IIOCTYJIaTbl  CHEUUAIBHOW  TEOpPHUH
OTHOCHUTEILHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEHHA IS
dororddexra, mepBelidi U BTOpOM mocTynaTel bopa, mpuHIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MAacCOBOTO YMCEN W DHEPTUM B SAIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OTHCHIBATh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYUHBI:
HaIpsKEHHOCTD JIEKTPUYECKOTO MOJISA, IOTEHIUAN 3JIEKTPOCTATUYECKOTO
IIOJIs, PA3HOCTh ITOTEHLUHAJIOB, JJIEKTPOABWXKYINAS CHJIA, WHAYKLUA
MAarHuTHOTO IMOJSl, MarHUTHBIM IOTOK, cuia Amriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
IIPOBOJAHUKA C TOKOM, PEJIATUBACTCKANA WMIIYJIbC, IIOJIHAs DSHEPIHs,
SHEpPrusi TOKOsI CBOOOJHON 4YaCTHIIBI, JHEPrHsi U HUMIIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l A1Ipa, JHEPTHUSI CBA3U SApa;

OOBACHIATH  OCOOEHHOCTM  MPOTEKaHHs  (U3MUECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHASL UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Ju(dpakuus, [AUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa)KEeHUE,
dorornekrpuueckuii d3pdext (porodrddext), anpda- m Oera-pacnabi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPECIISITh HANpPABICHUE WHAYKIHWU MArHUTHOTO TOJSl MPOBOJHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHia;

CTPOUTH U300paKeHNE, CO3/IaBAEMOE TUIOCKUM 3€pPKAJIOM, TOHKOHN JTMH30M,
Y PACCUUTBIBATH €r0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBSICHEHHWS  (PU3WYECKUX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpeze; ABWKEHHS HeOSCHBIX TeJl, BOJIONNH 3BE3N U BeeneHHoii;
IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, IpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BENMYMH B BHIE TIpaduKoB C Y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JielaTh  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMS;

IPOBOJANTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLIEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAMUTDH ONBITHI MO MPOBEPKE MPEATI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce IpenIoKEHHOU
TUIIOTE3BI;

OIHCHIBATh METObI MOTyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuiia 6€30MacHOTO TPyAa MPU MPOBEICHUH HCCIICIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOM JAEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3a4a4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢uznyecKkoil MOJENbl0: HAa OCHOBAHMM aHajM3a YCJIOBHS BBIOMPATH
¢u3znueckue MOJENH, OTBeYarolMe TpeOOBaHUSM 3aladyd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3AKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUH
OpU  HCMOJB30BAaHUM MaTEeMaTHMYECKUX METOJOB pELICHUs 3ajaad,
IPOBOANUTH PAcu€Thl HA OCHOBAHUHM MMEIOIIUXCS TaHHBIX, AaHATU3UPOBATh
pE3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOJIYYEHHBIX
pE3yJIbTATOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOyIoLue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKE WHTErpallui 3HAaHUH U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS,

UCIIONIb30BaTh TEOPETHYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX yCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI M MPOU3BOACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULHI 3KOJOTHYECKON 0€30I1aCHOCTH, PEACTABICHUIN O PallMOHAILHOM
IPUPOJIOTIOIB30BAHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH JUIs JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

NPUMEHATH pa3iNyHble CrocoObl paboThl ¢ MHPOpMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJIb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHH JJi1 TIOWCKa, TepepabOTKM U TPEabSIBICHUS Y4EeOHOUW H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
UHpOpPMaLMK, TOJYYEHHOH U3 pa3IWYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJlydyaeMylo  HMHPOpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(OPMALINU;

POSIBIISATH OpraHu3aliOHHbIE u MO03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ NPUOOpPEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNe C HCIOIHEHUEM pa3IHYHbIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEACATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJI€KBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PAacCMaTPpUBAEMOM MPOOIIEMBI,

HPOSIBJIATh MOTUBAIMIO K Oyayiiel npodeccuoHanbHOM AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO TPODUIIS.
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1.1 HayuHblii MeTO1 TO3HAHUS TPUPOJIBI 6 bubmorexa [IOK
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Nroro no pazgeny 6
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bubnunoreka LIOK
32 T .T 20 1
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padoThI padoTsbI
pecypcebl
Paznea 1. JIEKTPOJAMHAMUKA
bubnunoreka LIOK
I MarkutHoe noze 14 https://m.eds00.ru/39859¢f1
bubnunoreka LIOK
1.2 DJIeKTPOMATHHTHAs HHIYKIHA 13 ! https://m.eds00.ru/39859¢f1
Nroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
but6mmoreka [IOK
2.1 MexaHnueckue KoJieOaHus 10 https://m.edsoo.rw/39859f1
but6mmoreka [IOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHus 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHUTHBIC 10 1 bu6nuoreka [IOK
’ BOJIHBI https://m.edso0.ru/39859ef1
but6mmoreka [IOK
24 Ok 25 ! https://m.eds00.ru/39859¢f1
Nroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Nroro no pazgeny




Pa3nea 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 K - % 1
OPHYCKYIAPHO-BOTHOBOI AyATHSM > https://m.eds00.ru/39859¢f1
bubnunoreka LIOK
4.2 ()
H3Hia aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIApa U AIEMEHTapHbBIX 5 bubnmnoreka [JOK
' qacTHI] https://m.eds00.1ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

but6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps+//m.edsoo.ru/39859f]
Nroro no pazgeny 12
Pazznen 6. PUSHUECKHM TPAKTUKYM
. but6mmoreka [IOK
6.1 DuHrIeCKHi IpaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zaius u 00001IeHne
71 IIPEAMETHOTO COAEPIKAHMS U OIIbITA 15 bu6nuorexa [IOK
' NESITENIbHOCTH, TPHOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Nroro no pazgeny 15
bubnunoreka LIOK
Pesepiioe Bpems 10 https://m.edso00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®dusnka — pyHIaMeHTabHAsS HayKa O | bubnnorexka [HOK
npupoe 04.09.2024  https://m.edsoo.ru/1beef346
) Hayunblii MeTOA MO3HAHUSA U METO/IbI | bubnmoreka [JOK
Hccie0BaHus PU3HUECKUX SIBJICHUI 05.09.2024  https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 H03HaIrII)I/I$I MIPUPOJIBI pHaGJn: ;{He u 1 bubmorexa HOK
PHPOJBL A 05.09.2024  https://m.edsoo.ru/34¢49931
IKCIIEPUMEHT B (PU3UKE
4 Crioco0bl u3MepeHust (GU3HIeCKux | bubnnorexka HOK
BEJIMYUH 06.09.2024 = https://m.edsoo.ru/ca2def03
AGCOIOTHAs U OTHOCUTEJIbHAS
5 MOTPEIIHOCTH U3MEPEHU I 1 bubmmorexa [TOK
P P 06.09.2024 | https://m.edsoo.ru/7f18fda3
(UBUIECKUX BETUYNH
MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3HKU B GOPMUPOBAHUU
6 COB qu;HHoﬁ Ha(b 1?0171 II:a TUHBI 1 bubmmorexa [TOK
P Vi N P 11.09.2024 | https://m.edsoo.ru/eabbded!
MHUPA, B IPAKTUYECKON AEITEIbHOCTU
JToneu
Mexannueckoe apmwkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bubmuorexa [JOK
MEXaHU4eCKOro aABuxeHus. [Ipsmas u 12.09.2024 @ https://m.edsoo.ru/e9a52102

oOpaTHas 3a/1aul MEXaHUKH




Paguyc-BekTop MarepranbHON TOUKH,

€T0 IMPOCKIHMH Ha OCU KOOpAMWHAT.

bubnuoreka [JOK

8 Tpackropus. Iepemeruene. 12.09.2024  https://m.edsoo.ru/30a108a5
CxopocTts. X mpoekuuu Ha OCH
KOOpAUHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE

9 neuxenue. ['paduueckoe onucanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO 13.09.2024  https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CrnoxxeHue nepeMenieHnii u bubnmoreka [JOK
ckopocrei. Pemenue 3agau 13.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHUE.

1 MrHoOBeHHas CKOPOCTh. Y CKOPEHHE. bubnnorexka [HOK
[IpsimonHENHOE IBHXKEHUE C 18.09.2024 @ https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHHUEM
['padpuaeckoe onmcanue

12 MPSMOJIMHEHHOTO JIBHXKEHUS C bubmorexa LOK

19.09.2024  https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHHUEM
CBoOoaHoe majieHne. Y CKopeHue

13 CcBOOOIHOTO ITaZIeHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSA OT 19.09.2024  https://m.edsoo.ru/f738109¢c
BpPEMEHU U UX rpaduKu

14 JIBmwxeHue tena, OpOIIEHHOTO MO/ Bbubnuoreka [JOK
YIJIOM K TOPU30HTY 20.09.2024  https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe 1BUKEHHE.

BIDKECHHUE T10 OK HOCTH. YTJ0Bast
15 fHHHeﬁHaH CKOpIz)Z)TKL. Ilepuon n buommorexa HOK
20.09.2024 @ https://m.edsoo.ru/33196fbe

yacrota. LleHTpocTpemuTenbHOE 1
TIOJTHOE YCKOPEHHE




KonTtponpsHas pabota o teme

Bbubnuoreka [JOK

16
"KunemaTtuka" 25.09.2024 | https://m.edsoo.ru/1242f32¢
ITepsblit 3axkoH HproTOHA.

17 HNuepuuanbHble CUCTEMBI OTCYETA. bubnumoreka [JOK
[Ipunnun otHOcuTENbHOCTH [ anumnes. 26.09.2024 @ https://m.edsoo.ru/5a9¢e4a64
HennepuunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOz€MCTBYIOIIAs CUJIA. bubnnoreka [HJOK
Bropoii 3akon HetoTona. Macca 26.09.2024 | https://m.edsoo.ru/141d3837

19 Bzaumopeiictue Ten. Tpetuil 3aKoH bubnuoreka [JOK
Hprotona 27.09.2024 | https://m.edsoo.ru/57dba505
[IpuHIUIT Cynepno3uiuu Cuil.

20 P:meIL{IHe 3£qpﬂa 1} L:/IMGHGHI/IG bubmmorexa [TOK

8 P 27.09.2024 | https://m.edsoo.ru/bdf997fb
3ak0HOB HproTOHA
3aKOH BCEMUPHOI'O TATOTEHUS.
21 OKBUBAJIEHTHOCTb IPABUTALIMOHHON U bubmmorexa [TOK
. P B 02.10.2024  https://m.edsoo.ru/9aba2b0a
WHEPTHOU Macchl

” Cuna TSKeCTH U YCKOpEHHUE bubnnorexka HOK
CBOOOIHOTO MaIeHUS 03.10.2024 | https://m.edsoo.ru/22757f26
JIBukeHrEe HEOSCHBIX TET U UX

7 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnmoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI 03.10.2024  https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 04.10.2024 | https://m.edsoo.ru/0ae2cd84
Cuina tpenust. [Ipupona v BuabI cui

P Prp bu6mmoreka [IOK
TpeHus. JIBUKEeHUE B KUAKOCTH U

25 . https://m.edsoo.ru/1fa86499

rase ¢ yu€ToM CHJIbI COITPOTUBIICHUS 04.10.2024

cpenbl

https://m.edsoo.ru/2¢b29676




2% JaBnenue. I'mapocratnueckoe bubmmoreka [IOK
nasinenune. Cuiia Apxumena 09.10.2024  https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnnorexka [HJOK

27 ITocTynarensHOE U BpalaTelbHOE 10.10.2024 bubnumoreka [JOK
JBYDKEHUE TBEPIOIO TENA https://m.edsoo.ru/2b95d57¢

)3 MoMEHT CUJIbl OTHOCHTEILHO OCH bubnuorexa [JOK
BpaieHus. [1neqo cuibl 10.10.2024 | https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepaoMy Teny. LIeHTp TsxecTu Tena. bubnmoreka [JOK
VYcioBust paBHOBECHUS TBEPAOTO Tea. 11.10.2024  https://m.edsoo.ru/9aa79a7d
Bunae! paBHoBecus

Bbubnuoreka [JOK

30 Pemterme saza 11.10.2024  https://m.edsoo.ru/dc1caacO

31 KonTtponpsHas pabota o teme bubnumoreka [JOK
"Tunamuka. CtaTuka TBep1oro Tena" 16.10.2024  https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOU TOYKH,

CUCTEMbI MaTepUaIbHBIX TOUEK.
32 [lenTp Macc cucTeMbl MaTEPUATBHBIX bubmorexa HOK
17.10.2024  https://m.edsoo.ru/4bb8294b
To4eK. Teopema 0 IBUKEHUH LICHTPA
Macc
HMnynbe CHITBI U U3MEHEHHE
33 MMITyJibca Tejla. 3aKOH COXPaHEHUS bubmorexa HOK
17.10.2024 = https://m.edsoo.ru/13f0a221
umnyiabsca. PeakTuBHOE NBUXKEHHE
MOMEHT uMITyJIbCa MaTepraIbHON

14 touku. [IpencraBienne o coxpaHeHUn bubmmoreka [JOK
MOMEHTa UMITYJIbCa B [IEHTPAJIbHbBIX 18.10.2024  https://m.edsoo.ru/d6532¢b9
MOJIAX

35 Pemenue 3amau bubmuorexa [JOK




18.10.2024  https://m.edsoo.ru/f7706d63
PabGora cunel Ha MaioM U Ha
36 KOHEYHOM NEPEMELICHUH. bubnnorexka [HJOK
I'paduueckoe npencraBneHne padoOTHI 23.10.2024 | https://m.eds00.ru/913974c7
cuIbl. MOITHOCTD CHUJIBI
Kunerndaeckas sneprus. Teopema 00
37 M3MEHEHUU KHHETHYECKOM DHEPTUH bubmorexa [TOK
. p 24.10.2024 | https://m.edsoo.ru/9a5e2¢e74
MaTepualbHOU TOUKU
IToTeHIMaIbHBIC U HETIOTCHITHATbHEIC
38 cwibl. [loTeHIIManbHAS SHEPTUS bubmorexa HOK
' H prits. 24.10.2024  https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpoCTh
Tperbs KOocMUYECKast CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI
39 C U3MEHECHHEM MEXaHHYECKOU bubmorexa HOK
25.10.2024 @ https://m.edsoo.ru/f57b4e01
SHEPTHH CUCTEMBI TeJ. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU YHEPTHUH
Yupyrue u He ne
40 CTOIJ)I}II:HOBeHI/I;{ynSE)y;BHeHHe bepuymiu bubmorexa HOK
y P Py 25.10.2024 | https://m.edsoo.ru/f30f43b6
JUISL UIealTbHOM JKHIKOCTH
41 KonTtponpsHas pabota o teme bubnumoreka [JOK
"3aKOHBI COXpaHEHUs B MEXaHUKe" 06.11.2024  https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 Ipupoie
4 Tera0Thl. OCHOBHBIE TOIOXKEHUS bubnuorexa [JOK
MKT. duddyzus. bpoynosckoe 07.11.2024  https://m.edsoo.ru/b0a4445f
JIBIDKCHUE
Crtpoenue ra3000pa3HbIX, KUJIKHX U
43 TBEPABIX Tell. XapaKTep JBIKEHHS 1 bubmorexa LOK
P - AP pA 07.11.2024  https://m.edsoo.ru/c44d02e2

B3aUMOJEHCTBHUS YaCTHII BEIIECTBA




Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 KonuuectBo Bemectna. [locTosinnas bubmorexa HOK
B ’ 08.11.2024 | https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TeroBoe paBHOBecHE. bubnumoreka [JOK
IIxamna Ienscus 08.11.2024  https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
CUHICHHC 331t 13.11.2024  https://m.edsoo.ru/153 1abas
. bubmuorexa [JOK
47 14 I
FICQIIBHDIH 143, T a30BBIC SAKOHML 14.11.2024  https://m.edsoo.ru/1deb2367
43 YpaBHeHue Menzeneena- bubnnorexka HOK
Knaneitpona. Pemenue 3anau 14.11.2024  https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnnorexka HOK
JanproHa 15.11.2024 = https://m.edsoo.ru/14e02d1f
50 W3ompoueccel B nacaibHOM rase ¢ bubmmoreka [IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 15.11.2024 | https://m.eds00.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Hfog) OIICCCOB: EBiTe Ma, ©U30X0pa bubmorexa HOK
pott ' pMa, P, 20.11.2024  https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [IOK
52 0) MKT
CHOBHOE ypaBHEHHe 21.11.2024  https://m.edsoo.ru/c8094721
bubnuoreka [JOK
53 P
cHieHHe sajad 21.11.2024 | https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeaHel KHHETHYECKOM dHEprueu 9 11.2004 https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO
IBYOKEHUS €€ YaCTHIL
55 O06o001IeHre U cCUuCTeMaTH3aIus bubmuorexa [JOK




3gaHui Mo teme "Ocuossl MKT" 22.11.2024  https://m.edsoo.ru/09d12fd8
56 KoHnTtponbhas paboTa mo teme bubnnorexka HOK
"OcuoBsl MKT" 27.11.2024  https://m.edsoo.ru/13adad59
TepMoguHamMuyeckasi cuctema.
3aganue BHEIHUX ycinoBui s T]
cucTeMbl. BHenTHNE U BHYTpEHHHE
57 mapametpsl. [TapameTrps T/l cuctemMbl bubmorexa [TOK
P Pl 11ap P 28.11.2024  https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEIIMYUH,
ONKUCBIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauaao TepMOAMHAMUKH.
58 Camonpowu3sBoabHas penaxcarus T/1 bubmorexa [JOK
P P H 28.11.2024  https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mogenbs naeaapbHOro rasa B
59 TEpMOJIMHAMUKE. Y CITOBHS bubmorexa LOK
pMOA . 29.11.2024  https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJCIIH
YpaBHeHue Menzeneena-
60 Kiametipora 1 BEIpakeHHE IS bubmorexa LIOK
P " P A 29.11.2024 | https://m.edsoo.ru/bal178d0
BHYTpEHHEH YHEPruu
Beipaxenue 111 BHyTpeHHEH
61 SHEPTUU OJHOATOMHOTO UACAIBHOTO bubnmoreka [JOK
rasa. KBasucraruueckue u 04.12.2024 | https://m.edsoo.ru/ac5cacl5
HECTATUYECKUE MPOIIECCHI
OnemenTapHas paboTa B
6 TepMOAMHAMUKe. Beruucienue bubnumoreka [JOK
paboTsI 1o rpaduKy nporecca HA pV- 05.12.2024  https://m.edso0o.ru/741d5738
IuarpaMmme
63 Temnonepenada kak crmocod bubmmorexa [OK

https://m.edsoo.ru/3d734561




U3MEHEHUs BHYTpeHHel sHepruu T /1
CHUCTEMBI 0€3 COBEpIIICHUS pabOThHI

05.12.2024

KOHBGKI_[I/ISI, TCILIOIIPOBOJHOCTD,

bu6mmoreka [IOK

64 U3JIy4CHUE 06.12.2024  https://m.edsoo.ru/157b54cd
KonnuectBo TenminoTsl. TemioéMKOCTh
65 Tena. Y enpHas U MOJIsipHas bubnnorexka HOK
TEIIOEMKOCTH BeIlecTBa. Y IeabHas 06.12.2024  https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPaHUs TOILITNBA
66 Pacuér konmyecTBa TEIIOTHI IpH bubnmoreka [JOK
Temionepeaaye 11.12.2024 | https://m.edsoo.ru/1db5ad4e
67 [MonsTHe 06 anmuabaTHOM TpoIiecce. bubnmoreka [JOK
IIepBrlil 3aK0OH TEPMOAUHAMHUKH 12.12.2024  https://m.edso0o.ru/d8098824
KonudecTBo TemioTs! u paboTa Kak
68 MEpbI U3MEHEHUS! BHYTPEHHEHN bubmmorexa LHOK
12.12.2024  https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTopoii 3ak0oH TEpMOAMHAMUKY TS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnnorexka HOK
nporueccoB. HeoOpatumocTts 13.12.2024  https://m.edsoo.ru/c6f4f464
MPUPOIHBIX TIPOIECCOB
70 [TpuHIIUTIBEI TEHUCTBUS TETUIOBBIX Bbubnuoreka [JOK
maruH. KITJT 13.12.2024 = https://m.edsoo.ru/2e¢945513
71 MaxkcumansHoe 3HaueHue KI1/I. bubmuorexa [JOK
Hukn Kapao 18.12.2024  https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Penterme saa 19.12.2024  https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE ACTIEKTHI
73 MCIIOJIb30BAHMS TEIJIOBBIX bubmmorexa [TOK
19.12.2024 = https://m.edsoo.ru/9867aaa7

neurareneil. TenaoBoe 3arps3HEHHE




OKpYKaroIlEe cpeabl

74 Pemenue 3anau bubmorexa [TOK
A 20.12.2024  https://m.edsoo.ru/c8c70432
O000111eHNE U CUCTEMATU3ALMS
75 3HaHuH 1m0 TeMe "TepMoauHaAMUKa bubnnorexa LIOK
P A ' 20.12.2024  https://m.edsoo.ru/28d62b3f
TenaoBble MAIIMHEI
KonTtponpsHas pabota o teme
76 "TepmonmHamuka. TermioBble bubnnorexa LIOK
P H,, ' 25.12.2024  https://m.edsoo.ru/1b6e26¢c5
MallHbI
ITapooOpa3oBaHue U KOHIEHCAIHA.
77 I/ICII)Ia eII;I/Ie U KHIICHUE SJ‘;[ enL:aﬁ bubmorexa LOK
p thde 26.12.2024  https://m.edso0.ru/6f8¢6777
TEIUIOTa MapooOpa30BaAHUS
Haceplmennsie 1 HeHACBIIEHHEIE
napbl. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH U JABJIEHUS
3 HACBIIIIEHHOTO Mapa OT TEMIEPaTypBhl, bubnmoreka [JOK
AX HE3aBUCHUMOCTH OT 00BEMA 26.12.2024  https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO MMapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHHS OT JaBJICHUS B
JKHUIKOCTH
79 BnaxHocTs BO31yxa. AOCONMIOTHAS U bubnmoreka [JOK
OTHOCHUTEJILHAA BIAXKHOCTD 27.12.2024  https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
P
80 CHICHHE 3a/at 27.12.2024 @ https://m.edsoo.ru/18e95{13
Trépnoe Teno. Kpucrannuueckue u
81 aMmopdHbIe Teaa. AHU30TPOITHS bubmmorexa [TOK
P ] P 15.01.2025  https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
82 [LnaBnenue u KpUCTAUIU3ALIMSL. bubnmoreka [JOK




YaenwHast TemoTAa TJIaBJICHUS. 16.01.2025  https://m.edsoo.ru/6ee91e9f
CyO6numarust
Jedopmaruu TBEPIOTO TENA.

23 Pactsbkenue u cxxatue. CaBur. bubnuorexa [JOK
Monyns HOwra. Ilpenen ynpyrux 16.01.2025  https://m.edsoo.ru/dalaabl0
nedopmaruit
TermoBoe pacmpeHne KUAKOCTEN U

24 TBEPABIX T€1. AHFAPMOHU3M bubnumoreka [JOK
TEIJIOBBIX KOJICOAHUI YaCTHIL 17.01.2025 | https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpazoBanue 3HEprUu B (Ha30BBIX bubnnorexka HOK
rnepexoaax 17.01.2025 | https://m.eds00.ru/97a0672f

bubnuoreka [JOK

86 YPABHEHHE TEILIOBOIO banarca 22.01.2025  https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemterie saza 23.01.2025 | https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSIKEHUE.

28 Kanunnspueie sisnenus. JlaBnenue bubnuorexa [JOK
II0J1 UICKPUBJICHHOM II0BEPXHOCTBIO 23.01.2025 @ https://m.edsoo.ru/b42f1{97
xuakoctu. @opmyiia Jlamnaca
O00011eHNE U CUCTEMATU3ALMS

29 3HaHUU 1O TeMme "ArperaTHble bubnnorexka [HJOK
cocTossHUA BemecTBa. Da3oBble 24.01.2025 | https://m.edsoo.ru/0b52575¢
nepexonl"

KoHnTponbHas paboTta mo teme
90 "ArperaTHbl€ COCTOSIHUS BEILIECTBA. bubnnorexa LIOK
24.01.2025 | https://m.edsoo.ru/7dc2a739
®dazoBkie nepexoab"
91 DneKTpu3anus Tea U e€ MPOosIBICHUS. bubnmoreka [JOK




DnekTpuueckuii 3apsia. [[Ba Buna 29.01.2025  https://m.edsoo.ru/laff445f
ANEKTPUUYECKUX 3apsI0B.
[TpoBOAHMKY, TUAIEKTPUKU U
MOJTYTIPOBOTHUKH
DNeMEHTAPHBIN INEKTPUUECKUI
92 3apsii. 3aKOH COXpaHEHUs bubmmorexa [TOK
30.01.2025  https://m.edsoo.ru/f49afd24
ANEKTPUUYECKOTO 3apsiia
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnorexka HOK
3apsiabl. 3akoH Kynona 30.01.2025  https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pewienue 3amau https://m.edsoo.ru/6b87ec5a
31.01.2025 https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero neiicteue bubmmoreka [JOK
Ha BJIEKTPUYECKUE 3aPs/Ibl 31.01.2025  https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB 2IEKTPUIECKOTO
noJtst. [IpoOHbIi 3aps. JInHuM
96 HaHpﬁ)KgHHOCTI/I 3npeKI;que0K0r0 bubmmorexa HOK
05.02.2025 = https://m.edsoo.ru/3dac6957
noJist. OMHOPOAHOE AIIEKTPUUECKOe
nosne
[TorennumanbHOCTH
97 AJNEKTPOCTATUYECKOTO MO, bubnmoreka [JOK
Pa3nocTh noteHnuanos u 06.02.2025  https://m.edsoo.ru/80021447
HanpsDKEeHHe
[ToTenuuansHas sHeprus 3apsijia B
08 AIEKTPOCTATHYECKOM II0JIE. bubnnorexka [HJOK
[ToTenuuan 351eKTpOCTaTUYECKOTO 06.02.2025  https://m.edsoo.ru/af5fa389
oJIst
99 CBA3b HANPSHKEHHOCTH TMOJIS U bubnnorexka [HJOK
Pa3HOCTHU MMOTEHIIUAIOB ISl 07.02.2025  https://m.edsoo.ru/df7a6838




SJICKTPOCTATUYCCKOI'O ITOJIA

100 [IpuHIIMT cCynepno3uLiuu bubnnorexka HOK
AIEKTPUYECKHUX TOJTEN 07.02.2025 = https://m.edsoo.ru/Ocfedabe
Bbubnuoreka [JOK
101 P
cHieHHe sajad 12.02.2025 @ https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [one bubmmoreka [JOK
paBHOMEPHO 3apsKEHHOU cepsr 13.02.2025  https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO O
103 00béMy 1rapa. ITosre paBHOMEpHO bubmorexa [TOK
Y 13 : P . P 13.02.2025  https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM MI0CKOCTH
104 [IpOoBOTHUKY B AJIEKTPOCTATHYECKOM bubnmoreka [JOK
noJie. Y CJI0BUE paBHOBECHS 3apsAJIOB 14.02.2025  https://m.edsoo.ru/32405¢eab
105 JIM3IeKTpUKY U OJTYIIPOBOAHUKY B bubmmoreka [IOK
ANEKTPOCTATHYECKOM I10JIe 14.02.2025  https://m.edsoo.ru/060ebabs
Konpnencarop. OneKkTpoéMKOCTh
106 KOH/JIEHCATOPa. DIIEKTPOEMKOCTD bubmorexa HOK
A pe- P 19.02.2025  https://m.edsoo.ru/845b4f73
TUIOCKOTO KOH/ICHCATOpa
107 [TapannensHOE cOeAUHEHHNE bubnnorexka HOK
KOHJIEHCATOPOB 20.02.2025 | https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHECHIE Bbubnuoreka [JOK
KOHJICHCATOPOB 20.02.2025 | https://m.edsoo.ru/1€992920
109 DHeprusi 3aps>KeHHOr0 KOHJIEHCATOpa bubmmorexa [TOK
P Sap A P 21.02.2025  https:/m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
21.02.2025 https://m.edso0.ru/27434040
11 JIBrkeHne 3apsyKeHHOW YacTHLBI B bubnmoreka [JOK
OJHOPOTHOM BJIEKTPUUECKOM T0JIE 26.02.2025  https://m.edsoo.ru/8341d6ac




112

Pemenue 3amau

27.02.2025
O0001Ienre U cUCTEMAaTH3AIINS
113 3HaHHH MO TeMe "DIEKTPHYECKOE bubmorexa [IOK
" P 27.02.2025  https://m.edsoo.ru/5752603f
oJe
114 KoHnTtponbHas paboTta mo teme bubnnorexka HOK
"OnekTpuueckoe mose" 28.02.2025 = https://m.edsoo.ru/cefe90e9
Cwnna Toka. ITocTOSHHEIHA TOK.
115 VY c1oBuA CyIIECTBOBAaHUSI bubmorexa LOK
ym 28.02.2025  https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsbxenue u bubnmoreka [JOK
SJ1C 05.03.2025  https://m.edsoo.ru/0839al15
117 3akon Oma 1S ydacTKa Lenu. bubnnorexka HOK
DIIEKTPUUECKOE CONPOTUBIICHUE 06.03.2025  https://m.edsoo.ru/f14{251e
3aBUCHMOCTD COTIPOTHBIICHUS
118 OJHOPOJIHOTO MPOBOJIHUKA OT €r0 Bbubnuoreka [JOK
JUIMHBI U TUIOLIAAY ITOTIEPEYHOTO 06.03.2025 | https://m.edsoo.ru/95fcdf51
CceyeHus
119 VnenapHOE CONMPOTUBIICHUE BEIIECTBA. bubnmoreka [JOK
Pemmenue 3agau 07.03.2025 | https://m.edsoo.ru/437£8300
[TocnenoBarenpHOE, TapaLIETHLHOE,
120 CMEIIaHHOE COSTMHEHUE bubmnorexa [IOK
A 07.03.2025 | https://m.edsoo.ru/236£7e07
MIPOBOTHUKOB
Pacuét pa3zBeTBIEHHBIX
121 sJIeKTpHUecKkux nemnei. IIpasuma bubmmorexa [IOK
P . P 12.03.2025 | https://m.edsoo.ru/1794cf37
Kupxroda
bubnuoreka [JOK
122 P
CHICHHE 3a]ad 13.03.2025 | https://m.eds00.ru/3881b469




Pabota snekTpruecKoro Toka. 3aKoH

Bbubnuoreka [JOK

123
Hxoyns —Jlenua 13.03.2025  https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 | Pemenne sazax 14.03.2025  https://m.edsoo.ru/6761bf0f
MOITHOCT JIEKTPUIECKOTO TOKA.
125 TeroBas MOIITHOCTE, BEIZIENAeMas Ha bubmnorexa [IOK
- » BRUL 14.03.2025 | https://m.eds00.ru/99750a6f
pe3ucTtope
Bbu6nmmoreka [JOK
126 P
CHicHHe sanat 19.03.2025  https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bubnnorexka HOK
HCTOYHHUKA TOKA 20.03.2025 | https://m.edsoo.ru/72d453af
128 3akon Oma 1J1s MOTHOM (3aMKHYTOM) bubmuorexa [JOK
BIIEKTPUYECKON LIETTH 20.03.2025 | https://m.edsoo.ru/221{40fb
bubnuoreka [JOK
129 P
CHICHHE 3a]ad 21.03.2025 | https://m.edsoo.ru/3580b679
bu6mmoreka [IOK
130 M
OHIHOCTD HCTORHIIKA TOka 21.03.2025  https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTKOE SaMbIkarie 02.04.2025 https:/m.edsoo.ru/546£5632
132 Konnencarop B 11enu nNoCTOSSHHOTO Bbubnuoreka [JOK
TOKa 03.04.2025  https://m.edsoo.ru/3536813¢
bu6mmoreka [IOK
1 P
33 CHICHHE sajad 03.04.2025 | https://m.edsoo.ru/4410cef0
134 Pemienne 3aga4 1mo teme bubnuorexa [JOK
"TIoCTOSIHHBIN 2EKTPUUECKUNA TOK" 04.04.2025  https://m.edsoo.ru/a7340a29
135 Pemienne 3amga4 mo teme bubnuoreka [JOK
"IToCTOAHHBIN NEKTPUUECKUN TOK" 04.04.2025  https://m.edso00.ru/744261b8
136 Pemenue 3aga4 mo reme bubmuorexa [JOK




"TIOCTOSIHHBIN 3JIEKTPHUECKUN TOK" 09.04.2025  https://m.edsoo.ru/eb5d4687
O00011eHNE U CUCTEMATU3ALMS
137 3HaHu# 1o Teme "TlocTosTHHBIM bubmorexa HOK
N " 10.04.2025  https://m.edsoo.ru/bfd7a050
AIIEKTPUIECKUI TOK
138 KonTponbhas pabota 1o teme bubnmoreka [JOK
"TIoCTOSIHHBIN 2JEKTPUUECKUNA TOK" 10.04.2025  https://m.edsoo.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh
139 Pa3JIMYHBIX BEIIECTB. DIEKTPUUECKUI bubnmoreka [JOK
TOK B METaJIJIax. 11.04.2025  https://m.edsoo.ru/da794295
CBepX1mpoBOANMOCTD
DNEKTPUYECKHA TOK B paCTBOPax U
140 acruiaBax dJIEKTPOIUTOB. 3aKOHBI bubmmorexa [TOK
P P ' 11.04.2025  https://m.edsoo.ru/4b423491
®dapajnes 115 AIEKTPoIn3a
bu6mmoreka [IOK
141 i !
dueiTputiecknit TOK B rasax. [hasma 16.04.2025  https://m.eds00.ru/92d92{76
142 DIIEKTPUYECKHI TOK B BAKyyMe. bubnmoreka [JOK
Baxyymubie mprbopbl 17.04.2025  https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmmoreka [IOK
MOJTYTIPOBOTHUKAX 17.04.2025  https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 I1 0
O/YTPOBOHIIOBIC HPHOOPHT 18.04.2025  https:/m.edso0.ru/83622200
Du3nyeCcKui MPAKTUKYM MO TEME
"U3Mepenne cuibl TOKa U
HaNpPSDKEHUS B LM MOCTOSTHHOTO
145 TOKa IIPY TIOMOIIM aHAJIOTOBbIX U bubmorexa HOK
P B 18.04.2025  https://m.edsoo.ru/5643¢ea56

I (QPOBBIX H3MEPUTEITBHBIX
nprubopoB" uiK "3HAKOMCTBO €
¢ poBoii 1aboparopueii no pusuke.




[Tpumeps! u3mepenus GU3NIECKUX
BEJTUYUH TIPHU TIOMOIITH
KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3y4ueHne HepaBHOMEPHOIO
JBUKEHMS C LIEJIbIO ONIPENETICHUS
MTHOBEHHOU cKopocTh"

23.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs IpU
NPSIMOJIMHETHOM paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU
miockoct" nwinn "UcciaenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBMKEHUH"

24.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/6960b6ef

148

Du3n4ecKuil IPAKTUKYM 110 TEME
"3mepenue ycKopeHHst CBOOOIHOTO
najgenus" win "M3ydenue IBrKeHus
Tesa, OPOIIEeHHOTO0 TOPU30HTAIBHO"

24.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tea 110
OKPYKHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO" WJIH
"NccneqoBanue 3aBUCUMOCTH
nepuojia oopaleHus: KOHH4eCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

25.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTH'" WIIH

25.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/0b34db84




"ITpoBepka rumnoTe3bl 0

HE3aBUCHUMOCTH BPEMEHH JBUIKEHUS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTH Ha
3aIaHHOE PacCTOSTHUE OT €ro Macchl'”

151

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTrOCTH, BO3HUKAIOIINX B
NpyXUHE U PE3UHOBOM 00pasiie, OT
ux neopmanuu" wim "Uzyuenune
JIBUKEHHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUU
010K

30.04.2025

bu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

152

Du3nYeCcKui MPAKTUKYM M0 TEME
"Nzmepenune koddduimeHTa TpeHus
0 BEJIMYMHE YTIIOBOTO

ko uumenta 3aBucumoctu Frp(N)"
nnu "MccaeqoBaHue IBIKEHUS
Opycka Mo HAKJIOHHOH TIIOCKOCTHU C
NepEeMEHHBIM KO3 PHUIIMEHTOM
Tpenus" win "M3ydeHue IBr>KeHUs
rpy3a Ha Bajly ¢ TpeHHeM"

07.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Du3n4ecKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yClIOBUN paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHncTpynpoBanue
KPOHILTEHHOB U PacyYET CUIT
ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEINA,
MMEIOIIIETO IIOMIab ONophI"

14.05.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/4a04f4{7




154

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3Mepenune uMiysbca Tela mno
TOopMO3HOMY IyTH" niu "U3mepenue
CHUJIBI TATH, CKOPOCTH MOJENH
IIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHHUSI
MMITyJIbCa TeJa C UMITYJIbCOM CHJIBI"
nin "UccnenoBanue coxpaHeHus
UMITYJIbCa IIPU YIIPYTOM
B3aumoeiictun" wiu "M3mepenne
KMHETUYECKOM SHEPruu Tella Mo
TOPMO3HOMY ITyTH"

15.05.2025

bu6mmoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUECKOTO
nporecca (PeKOMEHI0BaHO
WCITOJIh30BaHNE U(PPOBOH
nabopatopun)" wiu "M3ydeHue
M30XOPHOTO Mpolecca" uiu
"N3yuenune nzobapHoro nporecca”
nunu "lIpoBepka ypaBHEHUS
COCTOSIHUS"

15.05.2025

bubnuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3nyeCcKui MPAKTUKYM 10 TEME
"U3mepenne yneabHOu
TerwtoéMkocTu" win "Uccinenosanue
mpoliecca OCThIBaHUs BellecTBa" UiIn
"HUccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS

16.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




U TEMIIEpATypbl KUIIEHUS KUAKOCTEN"

157

Du3nyeCcKui MPAKTUKYM M0 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEN" Un
"N3MepeHue yaeabHOM TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBHIIIEHHBIX MAPOB' HIIN
"N3mepenune abCoTOTHON BIAKHOCTH
BO3/IyXa U OI[EHKa Macchl apoB B
nomMemennn". Mamepenue

K02 (ppHLIEeHTa TOBEPXHOCTHOTO
HATSDKCHUS

16.05.2025

bubnuoreka [JOK
https://m.edsoo.ru/6bla23b5

158

Du3nYeCcKui MPAKTUKYM M0 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATopa B
SHEPIUI0 U3IYYEHHs CBEToANOoAa"
wiM "M3ydeHne npoTekaHus ToKa B
LeMnu, coiepxalieit konaencarop"
M "Pacnpenenenne pasHoCTH
MOTEHITMAIOB (HANPSDKEHUS) TIPH
MOCIIEI0BATEIbHOM COeTUHEHUH
KOHJIEHCAaTOPOB"

21.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue cMEIaHHOTO
COEMHEHUS PE3UCTOPOB" MiIH
"NU3Mepenne yeabHOoro
CONPOTHUBIICHUS TPOBOJAHUKOB" HUITH
"NccneqoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSLKSHUS 1J1s1 JTaMITbl

22.05.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/2b179d98




HakaguBaHug"

Du3nyeCcKui MPAKTUKYM M0 TEME
"Habmroienue anmektponusa’ win
"N3mepenue 3apsiia OHOBAJIEHTHOTO

160 noHa" wnu "HccrnenoBanue | 1 Bbubnuoreka [JOK
3aBUCUMOCTH COIPOTUBIICHUS 22.05.2025 | https://m.eds00.ru/64b6e901
TEpPMOPE3UCTOPA OT TeMIepaTyphl"
unu "CHsITHE BOJIbT-aMIIEPHOUN
XapaKTEePUCTUKH Aroaa"

Pese i ypok. O6o0meHme

161 CHCTE;Z?IZZP ust 3HaHI/II>'IHl nzie;{le 1 bubmorexa HOK

" H,, 23.05.2025  https://m.edsoo.ru/ed017d93
Kunemaruka

Pese i ypok. O6o0meHme

162 CHCTE;Z?IZZP ust 3HaHI/II>'IHl nzie;{le 1 bubmorexa HOK

a 23.05.2025 | https://m.eds00.ru/3149956b

"lunamuka"

163 pesepB 8

OBIIEE KOJIMYECTBO YACOB I10 170 16
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11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
B3anMonelcTBrEe TOCTOSHHBIX
1 MAarHuTOB ¥ TPOBOJAHUKOB C TOKOM 1 bubmorexa HOK
poson ] 04.09.2024 | https://m.edsoo.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MaruuTHO# MH 15048
2 [Tpun pI/Il'I Cynepnos3u IfZK NLIIaFHI/ITHI)IX 1 bubmmorexa [TOK
P uu e B N 05.09.2024  https://m.edsoo.ru/4clabecb
noJsiei. JIMHUKM MarHUTHOW MHIYKIIHH
3 MaruauTtHoe 1noJje NpoBOJHUKA C | bubmumoreka [IOK
TokoM. OnbIT Dpcrena 05.09.2024  https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 bubnumoreka [JOK
MOJYJIb 06.09.2024 @ https://m.edsoo.ru/26d9c5ba
5 Pemenue 3amau 1 bubmmorexa [TOK
A 06.09.2024 |  https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMiepa. | bubmmoreka [IOK
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI 11.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHia, e€ HanpaBJieHUE U
7 MOJYJIb. JIBUKEHHE 3apsSKEHHON | bubnuorexa [JOK
YaCTHUILIbI B OTHOPOAHOM MarHUTHOM 12.09.2024 = https://m.edsoo.ru/c97afaal
mose
8 Pemenue 3amau 1 bubmorexa HOK
A 12.09.2024 | https://m.edsoo.ru/504e98c7
Bbubnuoreka [JOK
9 Pa6 J 1
abOTa CITHL Hoperta 13.09.2024  https://m.edsoo.ru/d518bedb




Bbubnuoreka [JOK

10 Pemenve sana- 13.09.2024  https://m.edso0.ru/93617bd9
MaruuTHoe moJje B BEIIeCTBE.
11 ®eppoMarHeTvky, napa- u bubmorexa HOK
pp > 11ap 18.09.2024  https://m.edsoo.ru/30ff9608
IMaMarHeTUKA
OcCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [Ipumenenne bubmorexa [TOK
PP P 19.09.2024 | https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenne 3amau no teme "MarautHoe bubnuoreka [JOK
mmone" 19.09.2024 | https://m.edsoo.ru/5b55¢307
14 Pemenne 3aga4 1o Teme "MarauTHoe bubnuoreka [JOK
mose" 20.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBrieHnE AIEKTPOMATHUTHOMN
15 UH nu. [ToTox BekTOpa bubmorexa LOK
AV y P 20.09.2024  https://m.edsoo.ru/b3efalcl
MarHUTHON WHIYKIIUU
Bbubnuoreka [JOK
16 DAL mnnykun 25.09.2024  https:/m.eds0o.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHON UHAYKIIUU bubnmoreka [JOK
®Dapanes 26.09.2024  https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpudeckoe noiue. Toku bubnumoreka [JOK
Dyxo 26.09.2024  https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMHY B ABUKYITAXCS Bbubnuoreka [JOK
MPOBOHUKAX 27.09.2024  https://m.edsoo.ru/0235¢cc02
bubnuoreka [JOK
2 P
0 CHICHHE sajad 27.09.2024 | https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpagro Jlerna 02.10.2024 | https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyika bubnuorexa [JOK




UHIYKTUBHOCTH B I[ETH TOCTOSTHHOTO 03.10.2024 @ https://m.edsoo.ru/621eae9d
TOKa
7 SBnenue camounaykiuu. J/C bubnuorexa [JOK
CaMOUHAYKIUU 03.10.2024  https://m.edsoo.ru/7ee60cal
24 OHeprusi MarHuTHOTO NOJISL KaTYIIKH C bubnmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE I0JIe 04.10.2024  https://m.edsoo.ru/b3cOad11
bu6nmuoreka [JOK
25 Pemterme saza 04.10.2024  https://m.edsoo.ru/88{69d2b
2% O06o01IeHrne U cCUuCTeMaTH3aIus bubmuorexa [JOK
3HaHMUU 110 TeMe "DIIeKTpoAnHAMUKa" 09.10.2024  https://m.edsoo.ru/76484025
7 KonTponbhas pabota o teme bubnmoreka [JOK
"OnexkTpoauHaMuKa" 10.10.2024 | https://m.edsoo.ru/8ae09b98
KomnebarenpHas cuctema. CBOOO HBIC
28 Kosiebanus. ['apMoHnUecKue bubmmorexa [TOK
10.10.2024 | https:/m.edsoo.ru/7c1db385
KoJeOaHus
29 KunemaTnueckoe u nTMHAMHU4YECKOE bubnuorexa [JOK
ONHMCaHue KOJIeOaTeIbHBIX JIBH)KCHHM 11.10.2024 | https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. Boio
JTUHAMHUYECKOTO OMMCAHUS
30 TrapMOHUYECKUX KOJICOAHUH U3 UX bubmmorexa [OK
11.10.2024  https://m.edso00.ru/e3¢99692
YHEPreTHUECKOTO M KHHEMATHYECKOTO
OTHCaHUs
. bu6mmoreka [IOK
31 AMIIATYE W pasa konebarHi 16.10.2024  https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJeOaHMIA.
1 [Tepron ManmbIx CBOOOIHBIX Bbubnuoreka [JOK
KOJIeOaHU MaTEMaTHYECKOTO 17.10.2024  https://m.edsoo.ru/e0399319

MasTHHKA. [lepro cBOOOTHBIX




KOJICOAHUH MPYKUHHOTO MasTHUKA

13 3aryxaromye KojaeOaHusl. bubnnorexka HOK
Brinyxnennsie konebanus. Pesonanc 17.10.2024  https://m.edsoo.ru/72¢93d09
Bbubnuoreka [JOK
34 ABTOKOTICOAHI1A 18.10.2024  https://m.edsoo.ru/6add2644
bubnuoreka [JOK
35 Pewenne 3anau https://m.edsoo.ru/addeec71
18.10.2024 https://m.edsoo.ru/756123¢5
VYpok-koH(pepenuus "MexaHnueckue
36 KfneGaHHj) BpM ;:IKaJIBHBIX bubmorexa HOK
,}', 23.10.2024 | https://m.edsoo.ru/8ef587be
UHCTPYMEHTAX
O00011eHNE U CUCTEMATU3ALMS
37 3HaHWH no TeMe "MexaHnueckue bubmorexa HOK
" 24.10.2024  https://m.edsoo.ru/eb84182f
KoseOaHus
13 DneKTpOMarHUTHBIE KOJIeOaHMsI. bubmmoreka [JOK
KonebaTenbHbIN KOHTYD 24.10.2024  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMIUTUTY]IbI 3apsiga KOHAeHcaTopa ¢ bubnmoreka [JOK
aMIUIUTYJIOM CHJIbI TOKA B 25.10.2024 | https://m.edsoo.ru/093f9afl
K0JIe0aTeIbHOM KOHTYPE
40 3aK0H COXpaHEHUsl YHEPTUHU B bubnnorexka HOK
UcabHOM KOJIeOaTeTbHOM KOHTYpE 25.10.2024 | https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE
41 KOHzZaHPI;ISlI Brin >Kp C€HHbIE bubmorexa HOK
] YA 06.11.2024 |  https://m.edsoo.ru/5¢668619
DIIEKTPOMATHUTHBIC KOJIEOaHUs
ITepemennsbiii Tok. Peaucrop u
42 KOHJIEHCATOp B LIEMH MEPEMEHHOTO bubmorexa [TOK
A P P 07.11.2024  https://m.edso00.ru/84836152

TOKa




43 Karymika MHIyKTUBHOCTH B LIeTIN bubmmoreka [IOK
MEPEMEHHOTO TOKa 07.11.2024 = https://m.edsoo.ru/cfa307af
44 3akoH OMa 1Jis SJEKTPUYECKON 1Ienu bubnnorexka [HJOK
MIEPEMEHHOTO TOKa 08.11.2024  https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIITUTYIHOE U NEUCTBVIOIIEE bubmorexa LOK
i A yrou 08.11.2024 | https://m.edsoo.ru/lcac6cdc
3HAYEHHE CUJIbI TOKA M HAIIPSHKEHUS
46 Pe3oHaHc B DiIeKTpHUUECKOH 1IEMTN bubnnorexa LIOK
P . 13.11.2024 @ https://m.edso0.ru/087506df
bu6mmoreka [IOK
4 P
7 CHICHHE Sa/at 14.11.2024 | https://m.edsoo.ru/al6836a4
Nneanpcueiif TpanchopMaTop.
48 HHOI/ISBO CTBCI: ne(be I:ma I/Ip bubmorexa LOK
P 8 > TIepedl - 14.11.2024 | https://m.edsoo.ru/f97418ae
NOTpeOICHNE INEKTPUIECKON YHEPTUN
DKOJOTHYECKUE PUCKH TIPH
[IPOMU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT ); I/ICHOJ‘IBSJ]S&HI/IHP bubmorexa LOK
YIABTYP . 15.11.2024 | https://m.edsoo.ru/a674d93
AJICKTPOIHEPTUH B TTOBCEIHEBHOM
SKU3HHA
Bbubnuoreka [JOK
>0 Peenne 3anad 15.11.2024 | https://m.edsoo.ru/ee6677ed
51 Pemenue 3agaq Bubmorexa ITOK
A 20.11.2024 | https://m.edsoo.ru/7cab5918
O00011eHNE U CUCTEMATU3ALMS
52 3HAHUU 110 TeMe "DIEKTPOMarHUTHEIE bubmorexa LOK
" P 21.11.2024  https://m.edsoo.ru/401024a9
KoeOaHus
53 MexaHUYEeCKHUE BOTHBI. bubmuorexa [JOK
XapaKTepUCTUKN MEXaHUYECKUX BOJIH 21.11.2024  https://m.edsoo.ru/a58e109f




Bbubnuoreka [JOK

54 Csoi
BOCTEA MEXAHITHCCKI BOIH 22.11.2024  https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
. X
> 3BYK. XapaKTepHCTHKH 3Byka 22.11.2024  https//m.eds0o.ru/138b6£09
56 Wndpas3syk u ynptpas3syk. [llymoBoe bubnmoreka [JOK
3arpsi3HEHUE OKPYKaroLEH Cpeibl 27.11.2024  https://m.eds00.ru/7380038f
bu6nmuoreka [JOK
57 P
crietie safat 28.11.2024  https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubnnorexka [JOK
N3nydenue aneKTpOMarHuTHBIX BOJIH 28.11.2024 | https://m.edsoo.ru/714e5dbl
59 OHeprus MEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJH 29.11.2024  https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3MeKTPOMarHUTHBIX bubmorexa HOK
P P 29.11.2024  https://m.edsoo.ru/49be1{9e
BOJIH B TEXHUKE U OBITY
[TpuHIUIB paTuOCBI3U U
61 TeJICBUACHUS. PagpooKkamnus. bubnuoreka [JOK
DIIEKTPOMarHUTHOE 3arps3HEHUE 04.12.2024  https://m.edsoo.ru/9f96f18
OKpYKaroIle cpeabl
6 KonTtponpsHas pabota o teme bubnumoreka [JOK
"Konebanus u BOJTHBI" 05.12.2024  https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NMPSMOIUHENHOTO bubnmoreka [JOK
pacupocTpaHeHUs CBETa 05.12.2024 = https://m.edsoo.ru/f9566406
Pemenue 3ana4u Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [TOK
P 06.12.2024  https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaio. bubnnorexka [HJOK
Cdepuueckoe 3epkaino 06.12.2024  https://m.edsoo.ru/a005d2bb




[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeb

66 npenomienus. [1oinHoe BHyTpeHHEE buGnnorexa LIOK
P i . yIp 11.12.2024 | https://m.edsoo.ru/bc2e55¢cd
otpaxxeHue. [IpenenbHblid yrou
MOJTHOTO BHYTPEHHETO OTPAKECHUS
Pemenue 3agau Ha npUMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPETOMIIEHU bubnnorexa LIOK
P P 12.12.2024 | https://m.edso0.ru/49d830a9
cBeTa
Xonx nyudeit B mpusMe. ucnepeust
68 cBera. ClOXHBII cocTaB 0eIoro bubnnorexa LIOK
) 12.12.2024  https://m.edsoo.ru/d8elc3be
cBeta. IlBeT
69 JInn3pl. ®OKYyCHOE PacCTOSIHUE U bubnnorexka HOK
OIITUYECKAs CUJIa JIMH3BI 13.12.2024  https://m.eds00.ru/60441359
70 [Toctpoenure n3o0paxeHuii B TMH3aX U bubnmoreka [JOK
HUX CUCTEMaX. YBEJINUEHUE JINH3EI 13.12.2024 | https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 M300paxkeHUH, ITOJIYYAEMBIX C Bubmorexa ITOK
p ’ i 18.12.2024  https://m.edsoo.ru/5a868f09
[IOMOIIBIO JTUH3
72 I'na3 kak onrudeckasl cucreMa bubmmorexa [IOK
19.12.2024 @ https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 MIPUMEHUMOCTHU T€OMETPHUUECKON bubmorexa LOK
p P 19.12.2024 | https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKOpOCTh CBETA U METOBI €€ bubnmoreka [JOK
U3MEpPEHUs 20.12.2024  https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepens cera 20.12.2024  https://m.edsoo.ru/lel6ccbe
76 WNuTtepdepenius ceeta bubnuorexa [JOK




25.12.2024 | https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HAOIIO/IEHUSI MAKCUMYMOB U bubmorexa [TOK
26.12.2024 | https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnuoreka [JOK
78 Pemerre sazer 26.12.2024 https://m.edSO(])_.Iru/306ldeZb
bu6nmuoreka [JOK
79 lpumenerne nrepeperiin 27.12.2024 https://m.edsogm/668edbc8
bu6mmoreka [IOK
80 Jlucppaxupa csera 27.12.2024 https://m.edSO(I)l.ru/ 12ed04b5
81 Hudpakronnas pemérka. Y ciaoBue bubnmoreka [JOK
HaOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB 15.01.2025  https://m.edsoo.ru/f998d964
bubnuoreka [JOK
82 Pemerre 3aa< 16.01.2025 https://m.edSO(])_.Im/d58c41 la
23 ITonepe4HOCTh CBETOBBIX BOJIH. bubnumoreka [JOK
[Honsapusanus ceera 16.01.2025  https://m.edsoo.ru/e9890fe9
Bbubnuoreka [JOK
84 Peuterne sazas 17.01.2025 https://m.edSO(])_.Iru/c56c8 158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa [TOK
17.01.2025 | https://m.edsoo.ru/0b36363d
26 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuorexa [JOK
3HaHui 1mo teme "OnTuka" 22.01.2025 | https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota 1o teme bubnmoreka [JOK
«OnTuka» 23.01.2025  https://m.edsoo.ru/82315dd4
I'paHuUIBI MPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKHU. 3aKOHEI bubnuoreka [JOK
BJIEKTPOJIUHAMUKYU U TTPUHLIUIT 23.01.2025  https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIIBHOCTH




[TocTynatsl cienuanbHOU TEOPUU

Bbubnuoreka [JOK

89 OTHOCHUTEJIbHOCTH 24.01.2025  https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue NpUYUHHOCTH. bubnmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 24.01.2025 | https://m.edsoo.ru/d83742bb
3ame/yieHre BpEMEHH U COKpallleHue
JUTUHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexka HOK
YaCTHUIIBI 29.01.2025 | https://m.edsoo.ru/853a64fc
CB43b MaccChl C SHEPTrUe 1

92 MMITYJIbCOM PEIATUBUCTCKON bubmorexa HOK

30.01.2025  https://m.edsoo.ru/b6258ffa
YaCTULIBI. DHEPTHs MOKOS
93 PaBHOBECHOE TEMIOBOE U3ITYUEHUE bubmmorexa [IOK
30.01.2025 | https://m.edsoo.ru/f54035a5
Bbubnuoreka [JOK

o4 Jakof cMemeHus Buka 31.01.2025  https://m.edsoo.ru/1¢c5£f752

95 I'nmore3a M. Ilmanka o kBaHTax. bubnuorexa [JOK
DOTOHBI 31.01.2025 | https://m.edsoo.ru/a5ffa218

Bbubnuoreka [JOK

96 DHEpIHs U HMITYIIC (OTOHA 05.02.2025  https://m.edsoo.ru/7fb307ec

97 ®otordpdext. OnpiTe A. T bubmumoreka [IOK
CroneroBa. 3akoHbl hoTordhdexra 06.02.2025  https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHINTEHA 115

98 dororddekra. "Kpacnas rpanumna” bubmorexa HOK

06.02.2025  https://m.edsoo.ru/01ef4556
dororddekra

99 Hasnenue ceera. Onbith [1. H. bubmuorexa [JOK
JleGenena 07.02.2025 | https://m.edsoo.ru/64b4f966




Bbubnuoreka [JOK

100 B 7
OIHOBBIC CBOHCTRA HacTHl 07.02.2025  https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiing. /itnHa BOJIHEL A€
101 Bpoiing aF;Me bl §6HaCTI/I ’ bubmorexa [IOK
p P p . 12.02.2025 @ https://m.edsoo.ru/5df8bafl
JIOKAIIM3AIMH JBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJTHOBOH AyaJIN3M bubmorexa [IOK
PHLYCKYIAD Y 13.02.2025 | https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmoreka [JOK
KpHCTaIax 13.02.2025  https://m.edsoo.ru/30dbal8&c
Crienuduka u3MepeHui B
104 Mukpomupe. COOTHOLLIEHUS bubmmorexa [OK
N 14.02.2025  https://m.edsoo.ru/65783dec
HeonpeaenéHHocrel [ 'elizenOepra
bu6mmoreka [IOK
105 P
CUICHHE rpaQuIeckiX 3ana: 14.02.2025  https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 P
CHICHIE PACHETHBIX Sa/ad 19.02.2025 | https://m.edsoo.ru/ee9b3182
KonTtponbHas pabota mo Temam: Eub 10K
noOInoOTEKA
107 "O CTO", "K -
CHOB ’ ”OpHyCKyHHpHO 20.02.2025  https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OMBITHI O UCCIICIOBAHUIO CTPOCHUS
108 aroMa. [ImanerapHas Mozieab aToMa bubmmnorexa [IOK
' P 20.02.2025  https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 IT b
OCTYIaTRL bopa 21.02.2025 | https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHEM bubnmoreka [JOK
SHEpPryU aToMa BOAOpoAa 21.02.2025 | https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHY)KJIEHHOE bubnumoreka [JOK
W3JIyYEHHE CBETa 26.02.2025 | https://m.edsoo.ru/f945d85¢




112

Jlazep

27.02.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sanpa
I'eiizen6epra-MBanenko. 3apsan u
MacCcoBO€ YUCIIO sapa. M30Tomsl.
PannoakTuBHOCTB

27.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJMOaKTUBHOI'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO
u3llydeHus. Bnusnue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

28.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI3U HYKJIOHOB B fJIpe.
SAnepusie cuibl. Jledhekt Macco spa.
Snepusle peakuuu. A nepHbie
peaxTopsl. [IpoGiiemsbl yrpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
SIEPHON SHEPTETUKHU

28.02.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

Merozsl perucTpanuy u

HCCJIICAOBAHUS 3JICMCHTAPHBIX YaCTHII.

DOyHIaMEHTAIBHBIE B3aUMOJCUCTBUA.
BaproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-riitooHHas MOAENb
aJI]pOHOB

05.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozaenu. TéMHas maTtepus v TEMHas
sHeprus. EnuHcTBO husmveckoit
KapTHUHBI MUpa

06.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/c026fd37




118

OTansl PasBUTUA aCTPOHOMUHU.

Bbubnuoreka [JOK

3HaYeHHUE aCTPOHOMHH 06.03.2025 | https://m.edsoo.ru/ad73e145
[IpumMeHnMOCTh 3aKOHOB (DUBHUKH IS
119 00BSICHEHUS IPUPOJIbI KOCMHUECKUX bubnumoreka [JOK
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX 07.03.2025 = https://m.edsoo.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHbBIE ONITHYECKUE
120 TEJIECKOIIBL, PaJHOTEICCKONIEI bubmmorexa [IOK
> Pad ’ 07.03.2025 | https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 3Bé3nHoro HeOa. Co3Be3nus,
121 SIpKHE 3BE3/IBI, INTAHETHI, UX BHINMOE bubmnorexa [IOK
P AR ’ s 12.03.2025 | https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneunas cuctema. COJTHIIE.
122 CoJHeyHast akTUBHOCTD. MICTOUHMK bubmorexa LIOK
. 13.03.2025 | https://m.edsoo.ru/22748eb4
sHepruu CoJHIIA U 3BE3]
3BE3/bI, X OCHOBHEBIE
123 XapakTepUCTUKu. Jluarpamma bubmmorexa [TOK
| DaKTep o p . 13.03.2025  https://m.edsoo.ru/42169944
CIIEKTPAJLHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIaBHOM MOCIEN0BATEILHOCTH bubmmorexa [IOK
s A 14.03.2025 @ https://m.edsoo.ru/b3cb766¢
BuyTtpennee crpoeHue 3BE3 .
125 CoBpeMEHHbIE MPEICTABICHUS O bubnnorexka [HJOK
MPOUCXO0XKACHUU 1 3BOJOoIMK CoJlHIIa 14.03.2025 | https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Mnineunsiii [1yTe — Hama ['anakruka.
126 Twumne! ramaktuk. YépHbIe OBIPHI B bubmorexa LIOK
- ep AR 19.03.2025 | https://m.edsoo.ru/7cd10a0a
s/Ipax rajJakTUK
127 Bcenennas. Paciupenue BeeneHHo. bubmmoreka [IOK




3akoH Xab6mna. Teopus bonbuioro
B3pbIBa. PEIMKTOBOE M3ITydeHNE

20.03.2025

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

128

MacmtaOHas cTpykTypa BeeneHnoit.
Meraranaktuka

20.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpobiieMbl aCTPOHOMUH

21.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/d37d91ffe

130

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' MIIH
"NccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" uiIu
"UccnenoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

21.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/67361aef

131

Du3nYeCcKui MPAKTUKYM 10 TEME
"U3mepenne cuibl Amrepa’ wium
"N3ydyeHue 3aBUCUMOCTH CHJIbI
AmMIiepa OT cuiIbl TOKa'" MU
"OnpeneneHre MarHUTHOW WHIYKIIUU
Ha OCHOBE MU3MepeHHUs cuibl Amnepa”

02.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

®u3nyecKui MPaKTUKYM M0 TEME
"UccnenoBaHue SBICHUS
ANIEKTPOMATHUTHON MHIYKIUU'" WIN
"OnpeneneHyre HHIYKIMU BUXPEBOTO
MardHMTHOTO mois"

03.04.2025

https://m.edsoo.ru/c36658da

133

Du3nyeCcKui MPAKTUKYM 10 TEME
"UccnenoBaHue IBIEHUS
camounaykiun" win "COopka Moenu
AJIEKTPOMArHUTHOIO reHeparopa"

03.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391




134

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune neproa CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

04.04.2025

bu6nmuoreka [JOK
https://m.edsoo.ru/5d159d35

135

Du3n4eCcKuil IPAKTUKYM I10 TEME
"TIpeoOpa3oBaHue SHEPTUH B
MPY>KUHHOM MasiTHUKe"

04.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/a28026bd

136

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanue nepeMeHHOTO TOKa
yepes3 MO0CIeJ0BaTENbHO
COEIMHEHHBIE KOHIEHCATOP, KaTyIIKY
u pesuctop" unu "MccnenoBanue
paboThl HCTOYHUKOB CBETA B IIETIH
MepEeMEHHOTo ToKa"

09.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/89dc2d90

137

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

10.04.2025

bu6nmuoreka [JOK
https://m.edsoo.ru/b100661a

138

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokasaTeis
MpeJIOMJIEHUS CTEKJIa" WIn
"Tlony4yenue n300pa>keHUs B CUCTEME
13 TUIOCKOTO 3€pKaJia U JIUH3bI"

10.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/42569¢al

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JTHH3)" WIH
"Nzmepenune GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

11.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

Du3n4eCcKuil IPAKTUKYM 110 TEME

bu6nmuoreka [JOK




"Habmonenue nudpakuuu,
UHTEp(EPEHIMH U MOJSPU3ALINN
ceera"

11.04.2025

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

141

Du3n4eCcKuil IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENSITUBUCTCKUX YacTUL (TI0
dboTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

16.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/63756¢47

142

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctossHHOM I l1anka Ha
OocHOBe uccienoanus Gporodddexra"
nnu "UccienoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKeHus"

17.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/eb916{82

143

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOr0 aTOMapHOro BOJIOPOaA
W U3MEpPEHHE MOCTOsTHHOM Puadepra"

17.04.2025

Bbubnuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue paaloakTHBHOIO
¢doHa ¢ nucnoap30BaHKUEM J103UMeTpa”
i "M3ydenue mormomieHus o6era-
YaCcTHUIl aJIIOMUHUEM"

18.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Du3n4ecKuil IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTs OTIPECIICHHS
MOJIOKEHHUS HEOSCHBIX O0BEKTOB Ha

18.04.2025

bu6nmuoreka [JOK
https://m.edsoo.ru/1072021e




KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CEeBEpHOTO MOMyIIapHs U
spkue 38€3a61" win "HabmroneHus B
tenieckon JIyHbI, MIJIaHET,
TYMaHHOCTEH U 3BE3HBIX CKOTUIEHUIN"

O06o01IeHre U CUCTeMAaTHU3 AN
3HaHuil. Ponb Gpu3uku u acTpoHOMUH

Bbubnuoreka [JOK

146 B BKOHOMW\I,GCKOH’ TeXH(?,HoqueCKOH’ 23.04.2025  https://m.edsoo.ru/ad6ddeed
COITMATLHOM U ATUYECKOH chepax
JIeITEIIbHOCTH YSIOBEKA
O06o001IeHre U cuCcTeMaTH3aIus
147 3HaHui. Ponb 1 MecTo pu3uku u bubnmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU 24.04.2025 = https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o001IeHre U cuCcTeMaTH3aIus
3Hanuil. Ponp ¢pusndeckoil Teopun B
OPMHUPOBAHUH MPEICTABICHUH O
148 inznqixoﬁ KapTEIHLe[ MHpPA, MECTO bubmmorexa [TOK
N 24.04.2025  https://m.edsoo.ru/e7d400f4
(bU3UIECKON KapTUHBI MUpa B 001IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIC
149 O0600I11IeHNE U CUCTEMATHU3ALHS Bbubnuoreka [JOK
3HaHu# 1o Teme "Kunemaruka' 25.04.2025  https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U cCUCTeMaTH3aIus bubmuorexa [JOK
3HaHui no reme "Kunemaruka" 25.04.2025  https://m.edsoo.ru/4e31b507
151 O00011eHNE U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHui no teme "J{uHamuka" 30.04.2025 | https://m.edsoo.ru/2dfbafc5
152 O0600I11IeHNE U CUCTEMATHU3ALHS bu6nmuoreka [JOK
3HaHui 1Mo Teme "CTaTuka TBEpI0ro 07.05.2025  https://m.edsoo.ru/3ccad82¢




Tema"

O00011eHNE U CUCTEMATU3ALMS

bu6mmoreka [IOK

1 d n
33 SHAHHIL IO T"eMe SAKOHEI COXpaHEHIs 14.05.2025  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALS
154 3HaHUH 1m0 TeMe "OCHOBEI bubmorexa LOK
. " 15.05.2025 | https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHHETUUECKOU TEOPHH
O00011eHNE U CUCTEMATU3ALS
155 3HaHWH 110 TeMe "TepMoauHaMUKa buGnnorexa LIOK
P A ' 15.05.2025  https://m.edsoo.ru/c63f7c10
TenmoBble MAIIMHEI
O00011IeHIE U CUCTEMATU3ALIHS
156 3HaHMUN 110 TeMe "ArperaTHble bubmmoreka [IOK
cocTtosgHus Benrectsa. Pa3oBble 16.05.2025 | https://m.edsoo.ru/1d36b5bl
nepexoast"
O00011IeHIE U CUCTEMATU3ALIHS
157 3HAHUU 110 TeMe "DIEKTPUIECKOE bubmmorexa [IOK
" P 16.05.2025  https:/m.edsoo.ru/3bf0def9
[oJie
O00011eHNE U CUCTEMATU3ALMS
158 3HaHu# 1o Teme "I1oCTOsIHHBIHI bubmorexa LOK
N " 21.05.2025 | https://m.edsoo.ru/71453ee6
AIIEKTPUIECKUI TOK
O00011eHNE U CUCTEMATU3ALMS
159 3HaHUH 110 TeMe "ToKU B pa3TuIHBIX bubmorexa LOK
" P 22.05.2025  https://m.edsoo.ru/3d40077a
cpemax
160 O060011IeHNE U CUCTEMATHU3ALHS bubnuoreka [JOK
3HaHUH 110 TeMe "MarauTHoe noje" 22.05.2025 | https://m.edsoo.ru/3b4c06ae
PesepBurlil ypok. O000IIEHNE 1
161 CI/ICTI;MaTI/ISZ.]p usg 3H3.HI/II§I 10 TEME bubmorexa LOK
o 23.05.2025  https://m.edsoo.ru/053e2248

"DneKTpoMarHuTHas UHIYKIus"




PesepBHeIil ypok. O600I1ICHHE 1
162 CHUCTEMAaTU3aLMs 3HAHUN 10 TEME

1 Bbubnuoreka [JOK
23.05.2025 | https://m.edsoo.ru/d6310bfd
"MexaHudeckue koaeoanusa"
163 pe3eps 8
OBIIEE KOJIMYECTBO YACOB I10 170
ITPOI'PAMME

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






