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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHO mporpammsbl, npenacraieHHbix B PI'OC COO, a
Takke ¢ yud€ToM ¢eaepaibHoN padouelt nporpammel BocnuTanus u Konuenuuu
npenojgaBanus  ydeOHoro mpeamera «®Dusukay» B 00pa30BaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3YUEHUS
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHocTtell oOyyvatonuxcs. [Iporpamma no ¢usuke Aa€t npencTraBieHUE O
LEeNsIX, COAepKaHuM, OOIeld cTpaTeruu OOy4YeHHUs, BOCIHUTAHUA U PAa3BUTHUSA
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3uka» Ha yriayoJéHHOM
YPOBHE.

N3yuenue kypca Qusuku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3alauyu Mpo¢deCcCUOHANBHON OpUEHTAIlMU, HANpaBIIEHO HAa CO3JaHUE YCIOBUMH
JUISL TIPOSIBJICHUSI CBOUX WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN
KOKIbIM  OOyYaromuMmcsi, KOTOpPhIE  HEOOXOAMMBI IS  MPOJOJKEHUS
oOpa3oBaHHs B OpraHM3alusx MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUUHBIM (DU3UKO-TEXHUUYECKUM U MHXKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢Qusuke omnpeaensoTcs IUIAaHUPYEMbIe pe3yiIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOmero oOpa30BaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHble (Ha YriIyOJEHHOM YpOBHE).
HayuyHo-meTomomornueckoii  OCHOBOM It pa3paOOTKu TpeOOBaHHMHA K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OO0y4aroluxcs,
OCBOHUBIIIMX MPOrpaMMy Mo (U3MKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3UKH Ha YIIIyOJIEHHOM
ypOBHE, B TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

cozepkanue yuyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMHU (DU3UKU JJI COCTABICHHUS CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEIICH
U TPEAOCTABISET BO3MOXKHOCTH Uil PEATU3ALMNU PA3TUYHBIX METOIUYECKHUX
MOJIXOJIOB K TMPENojaBaHWI0 (HU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
cOoXpaHEeHHs 00s13aTeNIbHOM YacTU COAEPKaHUs Kypca.

du3rka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOJBI, BBHICTyMas B
KauyecTBe Y4YeOHOTO NpeJMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKIJAA B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHBIM Kypc QuU3NKH —
CUCTEMOOOPa3yIOIUi Uil €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3WYECKUEe 3aKOHBI JI€XKAaT B OCHOBE MPOLECCOB U SIBICHUIA,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp3oBanue M aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUU OMPEaesniio
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJNOTHH B cdepe
SHEPIreTUKHU, TPAHCTIOPTA, OCBOCHHUS KOCMOCA, MOJYYEHUsI HOBBIX MAaTE€pPUAJIOB C
3aJlaHHBIMU CBOMCTBaMH. M3ydyeHue (uU3UKM BHOCHUT OCHOBHOM BKIJIAaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocsi, B



(¢opMHUpOBaHME YMEHUM TPUMEHATh HAy4YHBI METOJ TO3HaHUS IpHU
BBINIOJIHEHUN UMHU YYE€OHBIX UCCIEAOBAHU M.

B ocHOBy kypca ¢u3NKku Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH Psi HMJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
ITOCTPOCHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3liesioB (PU3MKHU, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepual Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanms NpeanosiaracT UCIoOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTMEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonon nanpasenennocmu. Kypc (usuku yriyOaEHHOTO
YPOBHSI TpearnoiaraeT 3HAKOMCTBO C UIMPOKMM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil U 3akoHOB. [Ipum 3TOM
paccMaTpUBAalOTCS Ha YPOBHE OOIIMX TNPEICTABICHUH U COBPEMEHHBIC
TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanuszyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM NpoOsieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXKIeHUs
npoOsieM  palMoOHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTHYECKOM
0€30MacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIHUIIAX CUCTEMHO-AEATENIBLHOCTHOTO noaxoaa. g Gu3uku peanu3amus
ATUX TPUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHHH  CAMOCTOSITEIBHOTO
HKCIIEPUMEHTA KaK TMOCTOSHHO JeHCTBYIomero ¢akTopa y4eOHOTO mporecca.
st yriiyOI€HHOTO YpOBHSI — 3TO CHUCTEMAa CaMOCTOATEIHLHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3Y4YEeHUH HOBOI'O Martepuala, JabopaTopHble paOdOThl M pabOThI MPAKTHKyMA.
[Ipu »TOM BO3MOXHBI J[Ba Crocoba peain3anuu (PU3NYECKOro MpakTuKyma. B
NEPBOM Cilydae MPaKTUKyM MpoBoauTcs J1ubo B koHie 10 u 11 kmaccos, au6o
IIOCJIE€ TMEPBOTO M BTOPOrO TMOJYrOAWA B KAXKIOM M3 3THX KiaccoB. Bropoiu
Croco0 — 3TO MHTETpaIrs padoT MPAKTUKYMa B CUCTEMY JJabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCS B Mpouecce m3ydeHus pasnena (temsl). Ilpu stom non
paboTamMu MpakTUKyMa IMOHUMAeTCs CaMOCTOSITENIbHOE HCCIIEA0BaHUE, KOTOPOe
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cuUCTeMa YYEHHUECKOIO SKCIIEpUMEHTA,
1a00paTOpHBIX pabOT U MPAKTUKyMa MpeACTaBiIeHA €ANHBIM nepeuyHeM. Boioop
TEMATUKHU JIJIS 3TUX BHJIOB YUEHUUYECKUX MPAKTUYECKUX PAOOT OCYIECTBIAETCS
y4acCTHUKaMU 00pa30BaTEIbHOIO Ipolliecca MCXOAd U3  OCOOEHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHaleHUs kaOuHeta ¢usuku. I[Ipm sTOM
o0ecrneurBaeTcsl OBJIaJIeHUE O0YYaIOMIMMHCS YMEHUSIMU TPOBOJUTD IMPSIMbIE U
KOCBEHHBIEC M3MEPEHUs, UCCIECIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BETUUYHH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbinoe BHMUMaHHE YAENSIETCS PELICHUI0 PAaCYETHBIX M KauE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO



3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK M WHTETpUPYys NPUMEHEHWE 3HAHWW W3 pPa3HBIX pasznenioB. [l
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHMUsI Ha
o0BsICHeHHE/TIpeICKa3aHNe TMPOTEKaHU (PU3MUYECKUX SIBICHUH W TPOIECCOB B
OKpY’Karolen Xu3Hu, TpeOyrolue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO k wmarTepuanbHO-
TEXHUYECKOMY OOECIEeUEHHI0 YUueOHOTO Mporiecca Kypc (GU3UKHU YrIyOJIEHHOTO
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
YCJIOBHUSX TMPEIMETHOr0 KaOuHera. B kabuHeTe QU3UKUA JOKHO OBITh
HEeoOXxoAuMoe JabopaTopHOE OOOpYAOBaHUE IS BBIMIOJHEHHS YKa3aHHBIX B
nporpaMme 1Mo (U3MKe YYCHWUYECKHX OTBITOB, JJAOOPATOPHBIX pabOT M padoT
NPAKTUKyMa, a TaKXkKe JJEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmoHHoe oOopynoBaHue QopMupyercss B COOTBETCTBHHM C
NPUHIIMIIOM MWHHUMAJIBHOM JIOCTATOYHOCTH M OOECIICUYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 1O (HU3UKE KITIOYEBBIX JICMOHCTpAIlUNA IS
UCCIICIOBAHUS HM3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00O0pyIOBaHHE I YYECHUYCCKUX TPAKTHUYCCKUX padOT
dbopMHpYETCS B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeYnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOyYarOIIMXCsA. TeMaTHYeCKHEe KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U MU(MPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIEJISIMU U3y4€HUS (PU3UKH B 0011eM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHUE HHTEpeca W CTpEeMJICHUS OOYyYaroIMXCA K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, Pa3BUTUE UX HWHTEJUIEKTYyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHHUH OOBACHATH SBJICHHS C HCIOJb30BaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
mpo(ecCHOHaNbHON ESITENIHOCTH, CBA3AaHHBIX C (DU3MKOHM, MOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTkeHue ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

npuoOpeTeHne  CHUCTeMbl  3HAHUK 00  o0mmMxX  (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
GU3HKY, STEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTpO(DH3UKH;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsiCHeHHUS (U3WYECKUX SIBICHUN B MPUPOJE U JJISI MPUHSATHUS MPAKTUYECKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢duznueckor MOIEINbIO, 3aa4, MOAPa3yMEBAIOIINX CAMOCTOSTEIIHFHOE CO3/IaHNe



(¢u3znueckoil MojJenau, aJeKBATHOM YCIOBMSM 3aJaud, B TOM YHCIE 3aJad
MHXEHEPHOI'O XapaKTepa;

MOHUMaHUE (PU3NYECKUX OCHOB W TNPUHILMIIOB ACHCTBUS TEXHHMUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB, HUX BIMSIHHUS Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEJIBbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3MUeCcKUX OHKCIEPUMEHTOB, aHalu3a W UHTEpIpeTauuud HHPOpPMaLHH,
OIpeJeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

CO37aHUE YCIOBUH ISl pa3BUTUS YMEHUUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHOW JE€ATEIbHOCTH,
CBSI3aHHOM C (PUBUKOA.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO yriayOGnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®PuszMKa» Ha YPOBHE CpEJHEro OoOIIero
oOpa3oBaHus BbIOMpaeTcss OO0Yy4YalOIMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yrinyOnEéHHBIA YpPOBEHb) Ha YPOBHE CpPEIHETO
obmrero oopazoBanusi otBoAuTcs 340 vacos: B 10 kmacce — 170 yacoB (5 vacos
B Hezenmo), B 11 kimacce — 170 yacoB (5 yacoB B HEAEIIO).

[Ipennaraemsiii B mporpamme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JellaeT BBIOOD
NpOBEJICHUsI JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMeHTalIbHAas Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanusi mpupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3HKE.

Cnoco0bl u3MepeHus: (pu3nueckux BeIUYUH (aHAJOTOBbIE W LHU(POBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYUNKOBBIE CUCTEMBI).

[Torpemnoct  w3MepeHuit (u3Myeckux BenWYuH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3UMYECKUX SBICHUM W TPOIECCOB (MaTtepuajbHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjeanbHas >XUIKOCTh, WJICAIBbHBIA Tras,
ToueuHbId 3apsin). ['unoreza. duznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznyeckas TeOpus.

Ponbs u Mecto ¢uszuku B GOPMUPOBAHUHM COBPEMEHHON HaYyUYHON KapTHUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mepenune cuiabl TOKa U HANPSKEHUS B ILIEMU IMOCTOSSHHOTO TOKAa MPH
MTOMOIIIM aHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HaKOMCTBO C 1u(ppoBoi 1aboparopueit no pusuke. [Ipumepsr nzmMmepeHus
¢u3nUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepHaibHOM TOYKH, €r0 MPOEKIMA HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEpUAIIbHOW TOYKH, UX MPOEKIUMU HA OCH CHUCTEMbI KOOPAMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pAaBHOYCKOPEHHOE  MNPSIMOJUHEWHOE  JIBUIKCHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepPHAIbHON TOUKHU
OT BPEMEHU U UX rpaduKH.

CBobOomHoe majieHne. Y CKOpeHue cBoOOHOTO majcHus. J[BrkeHue Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBHCHUMOCTHh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JMHEHHas cKOpocTh. [leproa m wacTtoTa oOparieHus.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHTCHIMAIbHOE) H
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsOB, LIEMHbIE, IIeCTepEHYATHIE W PEMEHHBIE Nepeaayd,
CKOPOCTHBIE JTU(THI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpalus KMHEMATUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.



NnnrocTpauust mnOpenenbHOrO IMEepexoJa W U3MEPEHHE MIHOBEHHOM
CKOPOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Tejia, OPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMYyTEW, TPAEKTOPHUM, CKOPOCTEMN JABHXKEHUS OJHOTO M TOTO KE
T€la B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUss TpU  MOPSIMOJMHEMHOM  PaBHOYCKOPEHHOM
JBH>KEHUHU MO HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBI>KCHHH.

N3mepenune  yckopeHus  cBOOOJHOTO  MmajaeHUs  (PEKOMEH0BAaHO
UCITIOJI30BaHME ITU(POBOH JT1abOpaATOPUN).

N3yuenne paBWKeHUsI Tela, OPOIIEHHOrO TOpU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MOPSIMOM MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY IalbHOCTBIO
noJIETa U HAYAJIbHON CKOPOCTBIO Tea.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanure  3aBUCMMOCTH  mepuofa  oOpalieHuss KOHMYECKOTO
MasgTHHKA OT €ro MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBolii 3akoH Hptorona. MHepumanbHbie cucTembl oTcuéra. [IpuHumn
OTHOCHUTEJIBHOCTH [Manunes. HeunnepunanbHeie CUCTEMBI oTcuéra
(ompenenenue, MPUMEPHI).

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HeroTOHA 1151 MaTepHaIbHBIX TOUCK.

3aKOH BCEMHUPHOrO TATOTEHHS. ODKBUBAJIEHTHOCTh T'PAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBHICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI M OT Teorpauyeckol MmUpOTHl. JIBHKeHue
HEOECHBIX Tel W uX CchyTHUKOB. 3akoHbl Kemmepa. IlepBast kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBHXKylierocst c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuila TpeHUSI CKOJIbXEHUS U CUJIa TPEHUS
nokost. Koapdurment tpenus. Cuiia CONPOTUBICHHS NPH JBIDKCHHU Tela B
KUJIKOCTH WJIU rase, €€ 3aBUCMMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO IBUKECHUS.

JlaBneHue. FHz[pOCTaTquCKoe napienue. Cuna Apxumesna.

TexHnYecKkne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: MOAIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

HaGnionenne paBuxkeHHUsT Teld B HMHEPUHUATBHBIX M HEUHEPLHUAIBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



Kauenne nByX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLHAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME pABHOJCUCTBYIOIIEH NPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChl Te€jla Ha €ro yCKOPEHHE B HWHEPIMAIBHOU CHUCTEME
OTCYETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[enTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOIIEW CHUJI TMpU JABHXKEHHU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBI)KCHUSI Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanne 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

Wsy4yeHue NBIKCHUS CHCTEMbl TEII, CBS3aHHBIX HHTBIO, MEPEKUHYTOH
yepes JIETKuii OJI0K.

N3mepenne  koadduimeHnta  TpeHUsT O  BEIMYMHE  YIJIOBOTO
Kod¢ppunmeHTa 3aBUCUMOCTH Frp(N

UccnenoBanne nBrkeHuss Opycka 1O HAKJIOHHOM IJIOCKOCTH C
nepeMeHHBIM KOd(DPUITUEHTOM TPEHUSI.

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamaTesibHOE JBUKEHUE
TBEPAOTO Teiaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. I[lnedo cuisbl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHU4YeCcKHe YCTPOMCTBA M TEXHOJIOTUYECKHUE MPOILECChl: KPOHIITEWH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopnsie pabomusl, RPAKMUKym.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMMEIOIIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U pacYET CUII YIIPYTOCTH.

N3yyenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbl MAaT€pHUalIbHBIX TOYeK. LleHTp
MAacC CHCTEMBI MAaTepHUAIBHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHON TOuku. [IpencraBinenre o coxpaHeHUH
MOMEHTa UMITYJIbCA B IIEHTPAIbHBIX MOJISAX.

Pabora cuiapl Ha MaloM M Ha KOHEYHOM TmiepeMernieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi martepuaibHol Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIBHOU TOUYKH.

[ToreHnmanbHble W HEMOTCHUUANbHBIE CHIIbL. lloTEHIManbHAs >HEPTUS.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[ToreHmanbHasi >HEprusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHYyTpHM M BHe miapa). BTopas xocmuueckasi CKOpOCTb. TpeThs KOCMHUUECKas
CKOPOCTb.

CBsi3b pa0bOThl HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyun 11 UACATbHOM KUJKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUU.

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKUE MPOIECCHI: JBHKECHUE
pakeT, BOAOMET, KOMNEP, MPY>KUHHBIM MUCTOJET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpallieHuss KUHETUYECKOW M MOTCHUUATIBHON SHEPTUMl MpH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmnyiibca teia no TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOWISI U MOUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUMU.

N3mepeHre KWHETHYECKOW SHEPTUH TEJa IO TOPMO3HOMY Y TH.

CpaBHeHHE HM3MEHEHHWs MOTEHIHUAIBHON HSHEPTrUU TMPYKHUHBI ¢ paboTOM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OcHOBHbIE TOJIOKEHUSI MOJEKyJIapHO-KuHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JNBW)KEHUS W B3aUMOJECMCTBHUS 4YacTHI] BewlecrBa. Mojaenu CTpOeHMs Ta3o0B,
KUJIKOCTEH M TBEPABIX TelT U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHUX
Mozenei. Macca u pasmepbl Moiiekynl (atomoB). KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTrypa u crmocobsl e€ m3Mepenus. [llkama
temnepatyp Llenbcust.

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSPHO-KHMHETUYECKOM TEOPHH:
YaCTHUIIBI ra3a JIBUXKYTCS XaOTHUYECKH U HE B3aUMOJICMCTBYIOT JPYT C APYIOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. AOcomtoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiieccsl



B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I 'paduueckoe
MIPEICTaBIICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXAy JaBICHHEM M CPEIHEHM KHHETHYECKOM DJHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UIE€ATBHOTO rasa).

CBs3p aOCONIOTHOM TeMmeparypbl TEPMOJMHAMUYECKOH CHCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

TexXHUYecKne YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, Moy4eHue HaHOMAaTEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccnegoBaHne U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne mnponecca yCTAaHOBJIEHUS TEILUIOBOIO PAaBHOBECUS IIPU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0IHON BOJOM.

N3yuyenue mzorepMuueckoro mporecca (peKOMEHI0BAHO HCIOIb30BaHUE
1udpoBoi 1abopaTtopun).

N3ydenne n30XopHOro rnporecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTppl TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHHUE 3HAUYCHUS BEIWYMH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. Camonpou3BOibHAs —pelakcamus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUM:
ypaBHeHUE MenneneeBa—KitanelpoHa U BeIpaK€HUE 11 BHYTPEHHENW SHEPTUMU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HHU3KAas KOHIEHTpAlUUs YacTHll,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucratnueckue n HeCTaTUUECKHUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMoaAWHAMUKe. Bpramcienue paboTsl TIO
rpaduky mporecca Ha pV-auarpamme.

Tennonepenaya Kak Ccnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTrHUH
TEPMOJAMHAMUYECKOM cuctemMbl 0e3 coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuecTtBo Temnorel. Temno€émkocTe Tenma. YaenpHas W MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.



IlepBblii 3aKOH TepMOIMHAMUKM. BHyTpeHHss dHeprus. KommdecTBo
TEMJOTHI W  paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DHEPruu
TEPMOJIUHAMUYECKON CHCTEMBL.

Bropoit 3akOH TEpMOAMHAMUKU JUISI PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJMHAMHYECKOW CUCTEMBI MPOXOIUT
eMHCTBEHHAs aguabara. AOCONIOTHAs TeMIepaTypa.

Bropoli 3akOH TEPMOAMHAMUKM JUII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXXHO MepeIaTh TEIUIOTY OT 00Jiee XOJIOIHOIro Teja K 0ojee HarpeToMy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs npupoAHBIX IPOLECCOB.

[Tpuniune! aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

DKOJIOTUYECKHE  ACMEKThl  MCIOJIB30BAHUSl  TEIUIOBBIX  JIBUTATEJICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOWOpAaTOPHBIN JIBUTATENId, TapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIEPaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacOcCa, YTWIM3alUs OMOOPTraHWYECKOrO TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl UI3MEHEHUSI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHMS BEILECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEPATYPbl KUMICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpaszoBanne u KoHaeHcanus. McmapeHue u kumeHue. Y aelbHas
TEIJIOTa MapooOpa30BaHMS.

HachilieHHble ¥ HEHAChILIEHHbIE TMapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEMIeparypbl, HX
HE3aBUCUMOCTh OT O0BhEMA HACBIIEHHOTO Tapa. 3aBUCHMOCTH TEMIIEPaTyphl
KUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpHCTaJIoB. lIlnaBieHne u KpucTamuzauus. YIeibHas TEILIOTA
maBnenus. Cyonumanusi.

Hedbopmanmm TBEpAOro Tena. Pactskenme m ckarme. Casur. Momyib
HOnra. [lpenen ynpyrux negopmanui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Tel, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCcTHI] BEIIECTBA Kak
MPUYMHA TEMJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHHE TEMIOBOr0 OanaHca.



HosepxHocTHOE HaTsDKeHNE. KOO QUINEHT TOBEPXHOCTHOIO HATSKCHIIS.
Kanunnsapusle sBnenus. JlaBieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyiia Jlanmnaca.

TexHuyecknue yCTpPOMCTBA W TEXHOJOTHMYECKUE MPOLECCHI: KHUIAKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBucuMocTd AedopMmaiii  pe3suHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAoB. [IpOBOJHMKH, AMAIIEKTPUKA M IOJIYNPOBOJHUKH.
DNEeMEHTApHBIA 3JIEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsix€anocts  snexktpudeckoro mons. [IpoOuerii  3apsa.  Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1ois. OHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[ToTreHunan »saekTpocTaTHdyeckoro moiyig. CBs3p HANPSKEHHOCTH MONA U
PA3HOCTH MOTEHIMAIOB AJIA 3JIEKTPOCTATHYECKOTO MO (KaK OHOPOAHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsikeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOrO 10 00bEMy mmiapa. Ilome paBHOMEPHO 3apsiKEHHOM
OeckoHeyHOW IUIOCKOCTH. KapTHHBI JMHHH HANpsOKEHHOCTH OTHX MONCH H
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIMANEeKTpUKM B JJIEKTPOCTATHYECKOM  moJie.  J(uanexkrpruueckas
MPOHUILIAEMOCTh BELIECTBA.



Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexXHUYecKne yCTPOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: DIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIAKECHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO W JAEHUCTBUE KOHJEHCATOPAa NOCTOSHHOW W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apska U pa3psiika KOHJIEHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmionenne mnpeBpallileHuss SHEPIUM 3apsHKEHHOTO KOHAEHcaTopa B
SHEPTUIO U3JIYYEHHUS CBETOAHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEpKAIEel KOHAEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHI[MAJIOB (HampsKEeHUs ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CylIECTBOBaHUSL ~ MOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKAa.
Ncrounuku Toka. Hanpsixkenne U u D/1C &.

3akon OMa [ yyacTKa LernH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO IMPOBOAHUKA OT €ro JUIMHBI U IUIOLIAJAN HONEPEYHOTO CEUECHUS.
Y nenbHO€ COMPOTHUBIIEHUE BENIECTBA.

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEMHEHHUE
MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX JieKkTpudeckux nemnen. I[Ipasuia
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAEISIEMAas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE COMPOTHBICHHE HCTOYHHMKA TOKa. 3akoH Owma s
MOJHON (3aMKHYTOM) JJEKTPUYECKOM I1ernd. MOIIHOCTh HCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B 1ienu nocTostHHOrO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HANpPsDKEHMs JUIsl PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS ITUIUHAPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
TUIOLIAAH TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

HccnenoBanne 3aBUCHMOCTM CHJIBlL TOKa OT CONPOTHUBICHHS TIpU
MTOCTOSTHHOM HaIPsKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coenMHeHHsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU HCTOYHHUKA
TOKa OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HAMPSDKCHUS 711 JIAMIIBI
HaKaJIUBaHUS.

YBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTURIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajapbBaHUYECKOTO 3JeMEHTa OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMUA HCTOYHUKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuyecKkass MPOBOJUMOCTb PA3JIWYHBIX BELIECTB. JIEKTPOHHAS
IPOBOJIUMOCTH TBEPJIBIX METAJIJIOB. 3aBUCUMOCTh COIPOTUBJIEHUS METAJIJIOB OT
Temiiepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DIECKTPOJIUTAYUECKAST TUCCOLUALIMS.
DnexkTponu3. 3akoHbl Dapajies A1 AIEKTPOIU3a.

DJIEKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIN
pa3psna. PaznuyHble TUIIBI CAMOCTOSTENILHOTO paspsaaa. Monuus. [tazma.

TexHuueckne ycTpocTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPHUOOPHI: AHO,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTb COTPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 35ekTponusa Dapanes.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Habnronenue anexkrponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOI'O HOHA.



HccnenoBanve 3aBUCUMOCTH  CONPOTHBICHHUS  TEpPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

CnocoObl  u3MepeHuss (U3MYECKUX BEJIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UU(MPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELUIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, HCCIECIOBAaHUNW 3aBUCUMOCTEU
(¢u3nyuecKuX BEIUYMH, IMPOBEPKA MPEHJIOKEHHBIX TUIOTE3 (BbIOOp M3 padoT,
ONMMCAHHBIX B TEMAaTHMYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYHIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBs3ell C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesiwcnpeomemnvle nonamus, CceA3AHHbIE C U3YUEHUEM MEN 0006
HAYYHO020 NO3HAHUA: SBICHUE, HAy4HbId (akT, THUmore3a, QuznyeckKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0eHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEPEHHUE, MOTPEUIHOCTH HU3MEPEHUH, H3MEPHUTENIbHbIE MPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peunieHUe cUCTeMbl ypaBHeHMH. JluHelHas QyHKIuS,
napabosia, runepOona, UX TpapuKd U CBOWCTBA. TPUTOHOMETPHYECKHUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI N MX MPOEKIIMU HA OCH KOOPJMHAT,
CJIOKEHHE BEKTOPOB.

Buonocusa: mexaHnueckoe [BMKEHHE B JKUBOW mpupone, auddysus,
OCMOC, TETNIOOOMEH UBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKaIoIei
Cpelbl, YTUIN3alusl OMOOPraHMYECKOI0 TOIUINBA JIJIsl BBIPAOOTKU «TETJIOBOW» U
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE W KANWUIAPHBIE SIBICHUS B
HOpUPOJE, TIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ,
MOJIb BEILECTBA, MOJISIpPHAs Macca, IMOJy4eHHEe HaHOMAaTepHualioB, TEIJIOBbIE
CBOWMCTBAa TBEPABIX TEN, JKUAKOCTEW M Ta30B, JKUJIKHE KPHUCTAJLIBL,
AJIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJUTHYECKAss JUCCOLUALIMS,
rajlbBaHUKa, HJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocusa:  npeoOpa3oBaHHE  JBMKEHHM C  HCIIOJIb30BaHHUEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEHH, pemeTrdyaTele KOHCTPYKLMH), HCIIOIb30BaHUE
3aKOHOB COXPAaHEHHsS MEXaHUKH B TEXHUKE (IMPOCKON, BOJOMET W JPYrue),
JBUTaTeNIb BHYTPEHHETO CTOpaHUs, MapoBas TypOWHA, OBITOBOW XOJOIWIbHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHUS COBPEMEHHBIX MaTEpHAIOB, B TOM
YuCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3IIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONPUOOPOB, ra3opaspsaHble JamIlbl, MOJYNPOBOJIHUKOBBIE
puOOPHI, TATHBAHUKA.

11 KIJACC

Pa3nen 4. DaekTpoauHaMH KA.
Tema 4. Maznummnoe noane.



B3anmopnelcTBue IOCTOSSHHBIX MAarHUTOB W IPOBOAHUKOB C TOKOM.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMI cyneprno3uuuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHAYKLIUH.

MarsuTHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOT0 MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBleHHE W MOJIYJb. JIBH)KEHHE 3apsKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruuTtHoe none B BeuecTBe. @eppOMarHeTUKY, Napa- U JUAMarHeTUKH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHECHHE

MIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHWUN  MHAYKIIMM  MarHUTHOTO TIOJS  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIUUA TIONS JUIMHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmMoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuinbl JIopeHIa Ha HOHBI AJIEKTPOIIUTA.

HaGmonenne nBukeHus my4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHnun NeHCTBUS AIEKTPOU3MEPUTETHLHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE M3MEPEHUS CHUJIBI
Awmmepa.

Tema 5. dnekmpomacHumnan uHOYKUusl.

SlBneHne 3neKTpoMarHMTHOM WHAYKUMU. [IOTOK BEkTOpa MAarHUTHOM
uHaykiuu. DJC uHayKnuy. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMHA B OPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJje.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LENHU IMOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS
Meyb, COJICHOMI, 3allUTa OT BJEKTPU3AIUU Ted MPHU JIBUKEHUU B MAarHUTHOM
noJie 3eMIIu.

Hemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd ID/C MHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tanenne MarauTa B aIIOMHUHUEBOM (MEIHOI) TpyOe.



SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctn  JOJIC  CaMOMHIYKIMHM OT CKOPOCTH
M3MEHEHHUSI CWJIbl TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

Onpenenenne MHIYKIMU BUXPEBOTO MATHUTHOTO TTIOJISL.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lapmonunueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OIMHCcaHue (3aKOH COXPAHCHHUS MEXaHUYECKOU
sHepruu). BoIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 UX
AHEPIreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammuryna u $aza konebanuii. CBI3b aMIUTUTYAbI KOJIEOAHUN MCXOTHOMN
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yactora koneOanuid. [lepmoa Manbix CBOOOJHBIX KOJIeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHMH MPYKHHHOTO
MasTHHUKA.

[TonsiTue o0 3aryxaromux KojeOaHUsX. BbIHYXJIeHHbIE KOIeOaHUSI.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
9ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBHKCHUS.

HaGmronenne HE3aBUCHMOCTH MEpUOJIa MaJIbIX KOJICOAHHH Tpy3a Ha HUTH
OT aMILTATY/IbI.

HccnenoBanne 3aTyxammmx KojeOaHUW U 3aBUCHUMOCTH  IepHOja
CBOOOJIHBIX KOJI€OaHU OT CONMPOTHBIICHHUS.

HccnenoBanne kojebaHuid rpy3a Ha MACCHBHOM TIPY)KHHE C IIEJIBIO
dbopmMupoBaHuUs MPEACTABICHUHN 00 UIeaTbHOW MOJISTH IPY>KUHHOTO MasTHHKA.

3aK0H COXpaHCHHS YHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne mepuoma cBOOOAHBIX KOJIEOAHWNW HUTSHOTO WU TMPYKUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBIDKEHHUS Tela B XOJe KOJIeOAaHWN Ha YIPyroMm
MOJBECE.

N3ydenue NBUKEHUS HUTSHOIO MasTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTY bl 3aTYXAKOMINX KOJIeOaHUH.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHumHuosle Ko1edaAHUs.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
HCANBHOM KoneOaTenbHoM KOHType. Dopmyna Tomcona. CBs3b aMIUTHTY[IBI
3apsiia KOHAEHCATOpa C aMIUIUTYION CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTHUH B UCATHLHOM KOJIe0aTEeIbHOM KOHTYPE.



3aTyxarouue AIEKTPOMAarHUTHbIE KoJIeOaHusl. BrinyxeHHbIE
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

Ilepemensblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
NEUCTBYIOIIEE 3HAUEHUE CUJIbl TOKAa W HAIpPSDKEHUs MPU PA3NMYHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

WNneanbubiii Tpancpopmarop. [IpousBoAcTBo, mepegavya U moTpedieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PUCKU TIPU IMPOU3BOJACTBE JIIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUECKHIMA
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJ€OAaHUN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUMX JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 3JIEKTpPOMarHuTHOrO TeHEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIE KOJIEOAHUS.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJEHCATOP B LIETIH NTIEPEMEHHOTO
TOKaA.

Pe3onanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

YCcTpoicTBO M IPUHIIUIT IEUCTBUS TpaHchopmaropa.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Nzyuenne Tpancdopmaropa.

HccnenoBanne nepeMEHHOTO TOKa Yepe3 MOCIEA0BATEIbHO COEANHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGmonenne sneKTpOMarHuTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpOMaAzZHUMHbLE 80IHbL.

MexaHnuecKkue BOJIHBI, YCIOBHS UX pacupoctpaHenus. [lonepeunsie u
IIPONOJIBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoOCTpaHEHHs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaK€HHUE, MpesoMIIeHUue, MHTephepeHLUs U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DONEeKTpOMAarHUTHBIE BOJHBL. YCIOBUS H3JIyYEHHs 3JIEKTPOMAarHUTHBIX
BOJIH. B3auMHast opueHTanus BEKTOPOB B MJIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  2JIEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJsipu3alysi, uHTeppepeHus u 1udpakuus.

[IIxana >1€KTPOMArHUTHBIX BOJIH. lIpuMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpuHIHNBI paguoCBA3U U TeneBUACHU. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckne yCcTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBASI AUATHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus U IpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmtonenne cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHUE,
pesioMJIeHHE, MoJsIpu3alus, udpakius, UHTepepeHITus.

O6HapyxeHue nHOPaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyd
cBeTa. TOYEeUHbIM HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B TUI0CcKOM 3epkaiie. Cdepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszatenb npeiaomiieHUs. OTHOCHUTENBbHBIA  MOKa3aTellb  IPEJIOMIICHHUS.
IIOoCTOSSHCTBO 4YacTOThI CBETA M COOTHOLUEHHWE [JMH BOJH IMpPH TEPEXO0Je
MOHOXpPOMAaTHUYECKOr0 CBETA Yepe3 IpaHuIly pa3jesa AByX ONTUYECKUX CPEl.

Xon nydeit B mpusme. Jucrnepcus cBeta. CI0XKHBINA cOCTaB O€JIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee oTpaxkeHue. IIpedenbHBI  Yroa  MOJHOIO
BHYTPEHHET0 OTPAKEHUS.

ColOuparomue W paccewBalImue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOM CpepruecKor JTUH3BI OT €€ T€OMETPUH M OTHOCUTEIHLHOTO
NOKa3aTeJsl IPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOWEAIIEro JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckord ocu. [locTpoenne wH300pakeHWl TOYKM M OTpE3Ka MpsSMOMl B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Onrtnueckue mpubopel. Pazpemaromas crmocobHocTh. [71a3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaONMIOJEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpPhEpPEHUHOHHOU
KapTUHE OT JBYX KOI€PEHTHBIX HWCTOYHHMKOB. [Ipumepbl KilacCMYeCKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa csera. Judpaknwonnas pemérka. YcimoBue HaOIIOIEHUS
[JIaBHBIX MAKCHMYMOB TIpH MaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKMOHHYIO PEHIETKY.

[Tonsipuszaums ceera.



TexHuyecKkue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: OYKH, JIYIIA,
NepUCKoM, (oToanmnapaT, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, NpoCBETICHHUE
ONTHUKH, BOJIOKOHHASI ONITHUKA, TU(PaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npesoMiaeHus CBETA.

HaGmronenue noiaHoro BHyTpEHHEro oTpaxkeHusl. Mojieinb CBETOBOA.

HccnenoBanne XxoAa CBETOBBIX IIYYKOB YEPE3 IIOCKONAPAJIIECIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHium crera.

HaGmronenue 1iBETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakiuum ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HabGmonenue nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TprmeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSTHUSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNIECKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIINH CBETA.

N3yuenne monspu3alu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

Nzyuyenue nnTepdepeHinm 1a3epHoro U3ayuyeHus Ha IBYX MIETIX.

HaGmonenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKHY.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannnbl  OPUMEHUMOCTH — KJIIACCMYECKOM  MexaHuku. llocTynatsel
CIIELUAJIBHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
VYcnoue npudyMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHHE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASTUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DSHEPrued W HMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DOHeprus MmoKosl.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHE MPOLECCHI: CITYTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndeCcKul IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa UM SHEPrUU  PEISITUBUCTCKUX vacTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBecHOE TeIIOBOE U3Iy4YeHUE (M3IydyeHue aOCOIIOTHO YEPHOIO
Tena). 3akoH cMemeHus Buna. I'unotesa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akoHbl Qotorddekra.
VYpaBuenue DiinmTeiHa 11t porordpdexra. «KpacHas rpanuna» potodddekra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIOTHO OTpaXkaromyro MoBepxHOCTh). Omnwitel I1. H.
JleGenena.

BosHoBBIE cBOlicTBa yacTull. Boauel ne bpoina. [InuHa BonHe! ae bpoiis
U pa3Mepbl 00JacTH JIOKaJW3alluu JBIDKYIIEHCS 4YacTuilbl. KopmyckyisipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 3IeKTPOHOB Ha KpUCTaJIax.

Crnemnuduxa U3MEpPEeHUI B MHUKPOMHPE. CooTHoteHus
HeonpenenéHHocrel ['eitzendepra.

TexHu4eckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOIIECChI: CIEKTPOMETP,
dboToseMeHT, (POoTOaATYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

UccnenoBanne 3aBUCUMOCTH  COMPOTHBJICHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenue noctostHHoM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTHM  CHJIBIL TOKa 4€pe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTPOEHUsI aTtoMa. [lanerapHas mozaenb atoma
Pezepdopna.

[Toctymarel bopa. U3nydenue m morniomeHre (OTOHOB MpHU TEPExojie
aToma C OJIHOTO YPOBHS SHEPIUU Ha JPYrou.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aTOMa BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpauuu.

Mogens onsita Pesepdopaa.

HaGmonenne mMHEHYaThIX CIIEKTPOB.

YCTpOoNCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyMm.

HabGmronenre nuHedyaToro CrexKTpa.

UccnenoBanne crnekrpa pa3peKEHHOrO0 aTOMapHOIO  BOJAOpOJa U
u3MepeHue noctosinnon Pundepra.

Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHmMAPHLIX YACMUY.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucio sapa. M3oTonsl.



PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-
pacnaz. I'amma-usinydeHue.

3aKOH paJMOaKTUBHOIO pacnaja. PaguoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOILIETO U3Iy4YeHUs. BiusiHrEe painoaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBenHbiit hoH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

Snepnpie peakuuu. Jlenenue u cuHTE3 sfAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CHUHTE3a. DKOJIOIMYECKHE ACTIEKThI
pa3BUTHS AIEPHON IHEPTETUKH.

Mertozap! perucTpanuuy U UCCIIEI0OBAHNS DIEMEHTAPHBIX YACTHII.

DOyHAaMEHTaJIbHbIE B3aUMOJCHCTBUSA. bapUOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenu. TémHas maTepus U TEMHas
SHEPTIHUsl.

EnuncTBo puznueckoit kapTUHBI MUpA.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: JTO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pPEaKTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTuil aTlOMHUHHEM.

Pa3zpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MHUPOBO33PEHUECKOE
3HauYE€HHWE AacCTPOHOMHH. [IpUMEHHMMOCTH 3aKOHOB (PU3UKH IsI OOBICHEHHS
IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieoBaHui. COBpEMEHHBbIE ONTUYECKUE
TEJIECKOTIIbI, PAIUOTENIECKOIIbI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gnoro He6a. Co3Be3nus, ApKHe 3BE3[bI, MIIAHETHI, UX BUIUMOE
JIBUKCHUE.

Conneynas cucrema.

Counnue. ConmHeuHasi akTUBHOCTb. MIcTouHuk sHepruu CoJiHIa U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpaMma «CIEKTpabHBIMI
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY» JUIsl 3BE3/ IJJABHOM II0CIIEI0BAaTEIbHOCTH. BHYyTpeHHEE
ctpoeHue 3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUH U 3BOJIFOLIUN
CoiHna u 3B€374. DTambl )KU3HHU 3BE3 .

Mueunsiii [lyTe — Hama [Manaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunbel ranaktuk. Papvoramaktuky u kBasapbel. UEpHbIE IbIPBHI B
SAApaX rajJaKkTUK.

Bcenennas. Pacmupenne Bceenennoi. 3axkon Xa66ma. PaszGeranwme
ranakTuk. Teopust bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Hab6monenust 3BE3JHOTO HeOa HEBOOPYKEHHBIM rja3om v
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN JUISI ONPEIEIICHUS MOJI0KEHUS
HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonenust B Teneckon JIyHbl, IJIaHET, TyMaHHOCTEH W 3BE3AHBIX
CKOILICHUHU.



Du3HYeCKU NPAKTHKYM.

CnocoObl  u3MepeHHs: (U3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UIU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
u3MepeHui pusndyeckux BeauurH. OLeHKa TpaHul TOTPEITHOCTEH.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, UCCIECNOBAaHUNW 3aBUCUMOCTEU
(¢u3nUecKrX BEIUYMH, MPOBEPKA MPEAIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pa3fenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

Oo6o01marouee NOBTOPEHUE.

O6oOuieHue W cucTeMaTu3alMs — COJEepKaHHMsl — Pa3fesioB  Kypca
«MexaHukay, «MoutexynsipHas buznka 51 TEPMOJIUHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AacCTPOHOMHH U
acTpoU3UKN».

Ponb ¢usuku M acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJOIMYECKOMH,
COLIMAJILHOM M O3TUYECKON cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
Gu3MKM W acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKui (GU3MYecKol TEopuH, poib (U3UYECKONW TEOpuu B (HOPMHUPOBAHUU
npe/CcTaBleHui 0 (pU3ndYecKod KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI
MHUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O
IpUpOJIE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS C YYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, THUmore3a, QuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOMOIEeHNEe, HKCICPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHHAT,
CIIOKeHHE BEKTOpoB. I[Ipouw3BojHbIe 3ieMeHTapHBIX (yHKIMA. [IpusHaku
MOoI00UST TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
TEJL.

Buonozua: s>nextpuueckue sBICHUS B JKUBOM IpUpoje, KoieOaTelbHbIE
IBWKEHUS B JKMBOM MPHUPOJE, OSKOJOTMYECKHE PUCKH IPH NPOU3BOJICTBE
ANIEKTPO’HEPIUH, SJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasl JHMATHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUA B >KHBOMU
IIPUPOJE.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pElIETKH,
CIIEKTpaJIbHbIA AHAJIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOHU, reHepaTop NEPEMEHHOIO TOKA, HHAYKIIMOHHAS T€Yb,
JUHUM  DJIEKTpOIEpenad, AJIEKTPOABUTraTeNb, pajgap, paauoNpUEMHUK,



TEJIEBU30D, aHTCHHA, TGJIG(l)OH CBY-neus, ynpTpa3ByKOBas IHATHOCTUKA B
TEXHHKE, MPOCKLMOHHBII ammapar, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBbBIC IIPUEMHUKH, sACPHAsA DHEPreTUKA U DKOJIOTMYECKUE ACIEKThI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA IIPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS yueOHOro mnpeamera «dusukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTh  OOy4YaromuXxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEW MO3MLMENH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHH,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCUMCKOTO OOIIECTBa,
paclIMpeHue JKU3HEHHOIO ONBITA W OMNbITAa JIEITEJIBHOCTH B IMpOLECCE
peanu3alu OCHOBHBIX HAIIPABJICHHUI BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YHUCJIE B YaCTH:

IrPaKAAHCKOI0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH TPAXKAAHCKOM MO3UIMU OOYy4aloIIerocs Kak
AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPAAUIIMOHHBIX OOIIECYCIOBEUECKUX TYMAHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JEATEIBHOCTh B  HHTEpecax
IpaXIAaHCKOrO  OOIecTBa, y4yacTBOBATh B  CaMOYIpPaBJICHUH B
oOpa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJIECTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH  POCCHMCKOM  TpakJAaHCKOM  HMJIEHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOLIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYHBOTO OYTyIIEroO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOUICHHE K MHpPY, BKIIOYAs OCTETUKY HAay4YHOTO
TBOPYECTBA, MPUCYIIETO (PUINUECKON HAyKeE.

TPYAOBOI'0 BOCIIUTAHUA:

e HWHTEpEC K pa3iIudHbIM cdepam TpodecCHOHANTBHON AESITEIILHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOpP Oymymiedl mpodeccun W peamu30BHIBATH
cOOCTBEHHBIEC KN3HECHHBIE TUTAHBI;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
o0nacTi GU3MKHU Ha TMPOTSHKECHUU BCEH KU3HU.

JIKO0JIOrMYEeCKOr0 BOCIIMTAHMS:

e c(hOPMUPOBAHHOCTb DKOJIOTHYECKOHN KYJIBTYpHI, OCO3HAaHUE
100aJbHOTO XapaKkTepa FKOJOTHUYECKUX MPpodIieM;

e IUIJAHUPOBAHUE U OCYIIECTBIICHUE JCUCTBUU B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;



pacIIMpEeHre ONBITA IESITEIbHOCTH IKOJIOIMUECKON HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA

c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAyYHOU JEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PUBHKU OCYILECTBIATH MPOEKTHYIO M MCCIIEI0BATEIbCKYIO
NeSATENbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBATh W aKTyalU3UpOBaTh MPOOJIEMY,
paccMmaTrpuBaTh €€ BCECTOPOHHE,

OTIPENEISTh ICJIA JISATCILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pacCMaTPUBACMBIX
(U3HYCCKUX SIBIICHUSX;

pa3pabaTeiBaTh IUIAaH pEIICHUS MpoOJeMbl ¢ y4€TOM aHamu3a
UMEIOIIUXCS MaTEPUAIIbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHHBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKHU MOCIICICTBHI JICITCILHOCTH,
KOODJVHMPOBaTh M _BBINOJHATH pPabOTy B YCIOBHSIX pEajbHOIO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH >KU3HEHHBIX
poOJIeM.

Bba3oBble ucciie1oBaTeLCKHUE TeCTBHUSA .

BJIAJETh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHSIMU U
MeToaamMu (pU3NIECKOl HayKH;

BJIAJeTh HABbIKAMH  Y4COHO-HCCIICIOBATEILCKOM M NMPOEKTHOU
NEATeIbHOCTH B 00JIacTH (DU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3aaad (pU3UIECKOTO
COJICpKaHMsl, TPUMEHCHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS,

BJIAJETh BHJIAMH JCATEIBHOCTH IO TOJYYCHUIO HOBOT'O 3HAHMS, €r0
UHTEpIpEeTallii, TpeoOpa3oBaHUI0 W TPUMCHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYaIMsIX, B TOM YHCJIE MPU CO3JIaHUH yUYCOHBIX MMPOCKTOB B
obOnactu GU3HKHY;

BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIC CBSA3U W aKTyaJU3UpPOBATh 33J1ady,
BBIIBUTATh THIOTE3y €€ pEIICHUSA, HAXOJAUTh AapTryMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh IapaMeTphl U
KPUTEPUHU PEIICHHUS;

aHAJM3MPOBATh IOJYYCHHBIC B XOJIC¢ PEHICHUS 3aJayd pPe3yJIbTaThl,
KPUTUYECKH  OICHWBAaTh HMX  JOCTOBEPHOCTh, IMPOTHO3HPOBATH
WU3MCHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIEC 3aJa4l B 0Opa3oBaTelbHOU
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIHN OITBIT;
yMETh TIEPEHOCHUTh 3HAaHMUS 10 (PU3MKE B MPAKTUYECKYH 001acTh
JKU3HEIESITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX 00JIacTeH;



BBIIBUTaTh HOBBIE HWJIEW, NpeIjIararb OpPUTMHAIbHBIE MOAXOABl M
pelIeHHUS;
CTaBUTh MpOOJEMbl U 3aJauM, JONYCKAIOIIHE albTePHATUBHbIE
peLIeHHUS.

Pab6ora ¢ undgopmanmeii:

BJaJ€Th  HaBbIKaMM  TOJy4YeHHUS  UHOpManuu  (PU3MYECKOTo
CONEpKaHMsI W3 MCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOATEIBHO
OCYLIECTBIIATh IOUCK, AHAJIW3, CHUCTEMATHU3ALMI0 W HMHTEPIPETALMIO
uH(pOpPMAaIK Pa3InYHbIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMALIUU;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PpELIICHHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/au ¢ coOJoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HaueHHs WH(OpMAIMU U IEeJIeBOW ayJIuTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIIECTBJIATh OOIICHHE Ha YpOokKax (U3WKH W BO BHEYPOUYHOUH
TS TEILHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallHid M CMSTYaTh
KOH(JITUKTHI;

pa3BEPHYTO H  JIOTHYHO U3JaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATBHON paboThI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUHA C Yy4ETOM
OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO WieHA KOJIEKTHBA;
OPUHUMATh 1EIM COBMECTHOM JESTENBHOCTH, OPTraHU30BBIBATH U
KOOPJIUHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEVUCTBUM, paCHpeAcsaTh pOJA € YYETOM MHEHHH YYaCTHHUKOB,
00CyX1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHKA KOMaH/bI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBbIE NMPOEKTHI, OIEHWBATh WJEH C TO3HUIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3TUYHBIX
CUTyallusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOATEIBHO OCYIIECTBIISATh MO3HABATEIIBHYIO JESITEIbHOCTh B
obmacth (GU3MKH M ACTPOHOMMH, BBISBIATH IPOOJEMBI, CTaBUTh W
dbopMyITHpPOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO  COCTABIATH IUIAH  PEHICHUS  PACUETHBIX H
Ka4eCTBEHHBIX 3ajlay, IUIAH BBIMOJIHEHUS MPAKTHYECKOM paldoThl C
yaéTOM HMECIONIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHNM;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;



paclMpATh paMKH y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
[IPEANIOYTEHN;

JienaTh OCO3HAHHBIA BBIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSABICHUIO IPYAUIMN B 00JaCTH
(u3HKHU, MOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTENIbHBIA U KYJIbTYPHBII
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTb OLIEHKY HOBBIM CHUTyalUMsIM, BHOCHUTb KOPPEKTHBBI B
JESITEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LEISAM;

BJIAJI€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUU Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUN U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBAaHMU;

UCIIOJIB30BaTh MPUEMBI pediekcuu It OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PELICHUS IO UX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIEATEIIbHOCTH;

NpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;
IIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTMX MPU aHAIU3E PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OLTHOKH.

B nporiecce noCcTHKEHNS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS MPOTPAMMEI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCSI ~ SMOIMOHAIBHBIA  HWHTEJUIEKT,  TPEIoJararonui
c(hOPMUPOBAHHOCTD:

CaMOCO3HaHMs,  BKJIIOYAIOUIETO0  CIMOCOOHOCTh  MOHHUMATh  CBOE
HOMOIIMOHATIFHOE  COCTOSIHME, BHUJICTh  HAMpaBICHUS  Pa3BUTHUS
COOCTBEHHOM AMOITMOHATILHOMN c(epbl, OBITh YBEPEHHBIM B CeO¢€;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHUE, CIIOCOOHOCTH
aanTHPOBATBCA K OMOIMOHAIBHBIM HW3MEHEHUSIM U TMPOSBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAKOUIECH CTPEMIICHUE K JTOCTHKCHUIO
eI U yCHeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH,
HMCXO0JISI U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CMOCOOHOCTh TOHMMATh 3MOIMOHATBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATH €r0 MPH OCYIIECTBICHWU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAMBATh
OTHOMICHUS C JAPYTUMU JIFOJIBMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U
pasperniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonny oOyuenust B 10 knacce npeiMeTHbIe Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUIM:



MOHUMATh POJIb (U3UKU B OSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
JKOJIOTMYECKOM, COLUMAaIbHOW M ATHYECKOM cdepax HesTeNbHOCTU
YeJIoBEeKa, POjb U MECTO (PU3MKM B COBPEMEHHOM HAyYHOM KapTUHE
MHUpa, 3HaYCHUE omnucaTeIbHOM, CUCTEMATU3UPYIOIIEH,
O0OBSCHUTEIHLHON U MPOTHOCTUUECKOW (DYHKIMI (PU3NUECKON TeOpUu —
MEXaHUKH, MOJEKYJISIpHOH (PU3UKA U TEPMOJUHAMHUKHU, POJIb
¢uznueckoir Teopur B (HOPMHUPOBAHUU TPEJICTABICHUN O (PU3NYECKON
KapTUHE MUDA;

pa3iuyath YCJIOBUSL NPUMEHUMOCTH MoJeneld (U3NYeCKuX Tel H
pOLECCOB (SBJICHUI): MHEpLUaIbHAs CHCTeMa OTCcuéra, aOCOJIIOTHO
TBEPJIOE TEJO, MaTepHaibHasi TOYKa, PABHOYCKOPEHHOE JBWKEHUE,
CBOOO/IHOE TajieHue, abCONMIOTHO ympyras Aedopmaiius, aOCOIHOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHHS, MOJIeN rasa,
KUJKOCTH U TBEPAOro (KPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOYEUHBIN 3apsifl, OJTHOPOIHOE IJIEKTPUUYECKOE MOJIE;

pasznuuath ycioBuUs (TpaHMIIBI, 00JaCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TOHUMATh BCEOOITUH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBSICHATH MEXaHUYECKHE TNPOLECChl U SIBJICHUA,
UCIIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS U 3aKOHbI  MEXaHWUKHU
(OTHOCHUTENTBHOCTh MEXaHMUYECKOTO JBWKCHHS, (OPMYJIbl KHHEMATHKU
PaBHOYCKOPEHHOT'O  JBWIKCHHMS, TMpeoOpasoBanus [amwmies s
CKOPOCTM  HW  TepeMelleHusi, 3akoHbl  HproTOHA,  IPUHIUII
OTHOCHUTEJIIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUSI UMITYJIbCAa U MEXaHUYECKON PHEPruH, CBS3b PaOOTHI CHIIbI
C U3MEHEHUEM MEXaHMYECKON PHEPIruH, YCIOBUS paBHOBECHS TBEPIOTO
Tena), IPH 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bplBaThb  YCJIOBHUS  NPUMEHMMOCTH  (DU3MYECKUX  3aKOHOB:
npeoOpazoBanuii ['anuies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHUS HMMIYJIbCAa M MEXAaHMYECKOW 3HEPruM, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHANMM3UPOBATh W OOBSACHATH TEIUIOBBIE TIPOLIECCHI W SBIICHUA,
UCHoJIb3yst OCHOBHBIE TMoJIokeHUsT MKT u 3akoHBI MONEKYyJISIpHOU
GU3MKH U TEPMOJWHAMUKH (CBS3h JIaBIICHUSA UACAIBHOTO Ta3a Co
CpEeIHEM  KHHETHYECKOM  JSHEPTHUEd  TEIUIOBOIO  JBHKEHHUS U
KOHLIEHTPALlMEl €ro MOJEKYJ, CBA3b TEMIEPAaTypbl BEUIECTBA CO
CpedHEW KWHETHYECKOW DHEPrMey TEIUIOBOTO ABH)KEHUS €r0 YacTHL,
CBS3b JABJICHUS HJICAJIbHOTO ra3a C KOHIIEHTPALMEl MOJIEKY]I U €ro
TeMIIepaTypoi, ypaBHeHHe MennaeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS SHEPTrUH B TEIJIOBBIX MPOIIECCaX),
OpyU 3TOM HCHOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUSA NPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATL U OOBSCHATH JJIEKTPUUYECKUE SBICHUS, HWCIOIb3Ys
OCHOBHBIE  TOJIO)KEHUSI W  3aKOHBl  AJIEKTPOJAMHAMHUKH  (3aKOH
COXpaHEHHUs ANEKTPUUYECKOro 3apsAa, 3akoH KynoHa, mOTeHIIMaIbHOCTh
AIEKTPOCTATUYECKOTO TOJIs, MPUHLIMI CYNEPHO3ULIMU AIEKTPUUECKUX
MOJIEH, MIPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKH BAXKHbIE COOTHOIICHUS: 3aKOHBI OMa ISl ydacTka
Heny U JUIS 3aMKHYTOM 3JIEKTPUUYECKOW 1enu, 3akoH J[xoyna—JleHna,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIU3a);



OMUCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Yys BEJIMYUHBI:
MEpEMENICHHUE, CKOPOCTh, YCKOPEHHE, UMITYJILC T€Ja U CUCTEMBI TEl,
cuiaa, MOMEHT CHJbl, JaBJCHUE, T[OTCHIHAIbHAST  DHEPrus,
KUHETUYECKasl DHEpPrusi, MeEXaHWdeckas »JHeprusi, paboTa CHIIBI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHIIA TSXKECTH, CUJIa YIPYTrOCTH,
CUJla TPEHUS, MOIIHOCTb, SHEPTHUs B3aUMOJCWUCTBUA Tela C 3eMIEU
BOIM3U €€ TOBEPXHOCTH, DHEPrUs YNPyrou aedopmariuu MpYy>KUHBL,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJAMHAMUKE, BHYTPEHHSSI HHEPTUs HACATHHOTO OJHOATOMHOIO
raza, paboTa ueaIbHOTO Ta3a, OTHOCUTEJbHAS BIAKHOCTH BO3/yXa,
KIIZI wuaeanpHOro TEMJIOBOTO JBUIATENS; DIIEKTPUUECKOE TMOJIE,
HAMpPsHKEHHOCTh  DJICKTPUYECKOTO  TMOJsS,  HANmpsSKEHHOCTh  MOJIS
TOYEUHOIO0 3apsjia WIM 3apsHKCHHOrO0 Iapa B BakKyymMe W B
JIUBJICKTPUKE, TMOTEHUHAN DSJIEKTPOCTATUYECKOTO TOJsl, Pa3HOCTh
MOTEHIINAJIOB, JJICKTPOABWKYIAs CWUJIa, CHUJIA TOKA, HaIpsKEHUE,
MOIIHOCTh TOKAa, JJEKTPUUECKasi €MKOCTh IUIOCKOTO KOHJEHCATOpa,
CONPOTHUBIICHUE yYacCTKa LIENH C MOCJIEA0BATEIbHBIM U MapaAJIJICIbHBIM
COCJIMHCHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO0  MOJIS
KOHJIEHCATOpa;

OOBSICHSITH  OCOOCHHOCTH  TIPOTEKaHHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JBH)KEHUE, TEIJIOBOE JBWKCHUE YACTHI[ BEIIECTBA,
TEMJIOBOE  paBHOBECHMEe, OpOYHOBCKOE  JBIWXKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE U KPUCTAJUIA3AIus,
HaIIPaBJIEHHOCTh TerIonepeaayH, AIEKTPU3ALMS TEN,
AKBUIIOTEHIUAJIBHOCTH MIOBEPXHOCTHU 3aPSIAKEHHOIO IPOBOJHUKA;
POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (U3HUECKONU BETMYHHBI
OT Jpyrol C UCIOJb30BAHUEM TMPSMBIX HU3MEPEHUN, NIpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~ TMOTPEITHOCTeH HW3MEPEeHWH, JieaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEeI0BaHUSs;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO MPOBEPKE  MPEAJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOupaThb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbIEC PE3YIbTAThI U AENaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmomaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCIIEIOBAaHUN B paMKaxX yd4eOHOTO SKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-UCCIEIOBATENIbCKOM M TIPOSKTHOM  JESATEIBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
¢du3ruecKol MOJIEbIO: HA OCHOBAHUH aHAJIM3a yYCIOBUS 0O0OCHOBBIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
OPUMEHATh (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl
bu3nUecKnX TEOpUW TMPHU HMCIOJIB30BAHMU MATEMATHYECKUX METOJIOB
pelieHus 3ajiad, MPOBOAWTH PAcUYE€Thl HA OCHOBAHUU HMMEIOIIMXCS
JAHHBIX, AaHAJU3UPOBATH PE3YyJbTaThl M KOPPEKTHPOBATH METOJIbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;



pelaTe KaueCTBEHHBbIE 3aJauyd, TpeOyrolue MpPUMEHEHHs 3HAHUNU W3
pasHBIX pa3fenoB Kypca (M3MKH, a TakKe HHTErpallid 3HAHWNA M3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAUBAThH
JOTHYECKYIO LEMOYKY PacCyKIEHUI C OMOpOi Ha W3YUYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS,

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS JJIsI OOBSCHEHHS OCHOBHBIX
OPUHIUMIIOB  pabOThl  M3MEPUTENBHBIX MPHUOOPOB, TEXHHUECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB,

NPUBOANTH TMPHUMEPHl BKJIala POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

aHAIM3UPOBaTh W OIGHWBAaTh  TIOCIEACTBHA  OBITOBOW U
NPOM3BOJCTBEHHON  JEATENIbHOCTH  YEJOBEKa,  CBSI3aHHOW  C
(GU3NIECKUMH TPOIIECCaMHU, C TIO3HUIUN IKOJIOTUYECKON OE30MacHOCTH,
NPEJCTaBICHUH O palMOHAIBLHOM TPUPOJOTOIB30BAHUH, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUU JOCTMIKCHHN HAYKH W TEXHOJOTHH Jis
JaJIbHEHTIIETO Pa3BUTHUS YEIIOBEUYECKOTO OOIIECTBA;

NPUMEHSTh Pa3InIHbIE CTIOCOOBI paboThl ¢ HH(pOpManHel Gpu3nIeckoro
COJICp)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPH 3TOM HCIIOIH30BaTh COBpEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOWCKa, MEepepabOTKU M TMPEAbsSBICHUS Y4eOHOW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIH, CTPYKTYPUPOBaHUS U
UHTEepHpeTaluu  WHQOpManMM,  TONYYCHHOH W3  Pa3iIMyYHBIX
MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH TMOJIy4aeMyr HH(OpMAIIHIO
U OIEHUBATh €¢ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;

OpOSIBIISITH ~ OPTaHHW3AIlMOHHBIE W [I0O3HABaTEbHBIE  YMECHHUS
CaMOCTOSITENILHOTO ~ TMPUOOPETeHHsT HOBBIX 3HAHWH B  IpoIecce
BBITTOJTHEHUS TPOEKTHBIX U Y4EeOHO-MCCIIE0BATEIBCKUX PaboT;
paboTath B TpyNIE C WUCIOJHCHHEM Pa3IMYHBIX COLUATBHBIX pPOJICH,
IUIAHUPOBaTh ~ paboOTy  TPyNIbl,  palMOHAIBHO  PACIPEAeIsiTh
JESATeILHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJIeKBaTHO OIICHHUBATH
BKJIQJI KQXJIOTO M3 YYACTHUKOB TPYIIILI B PEIICHUE pacCMaTpUBaEMOM
POOJIEMBI;

IPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccHoHaIbHON eI TeTbHOCTH
IO CTEIUATIBHOCTAM (PU3UKO-TEXHUIECKOT0 TIPOduIIs.

K xonmy oOyuenust B 11 Knacce mpenIMeTHBIE pe3yabTaThl HAa YIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

IOHUMATh pPOJIb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAILHOM M JTHYECKOW cdepax NesATeTbHOCTH YeNOBEKa, pOJib U
MeCTO (U3MKHM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pPOIb
ACTPOHOMHHM B ITPAKTUYECKOMW JEATEIBHOCTH YEJIOBEKA U JTAJIbHEHIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONMCATEIIBbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTEBHON U MPOTHOCTUYECKON (DYHKIMNA
duznueckor TEoOpurM — DJICKTPOJWHAMUKH, CICIHAIBHON TEOpUHU

OTHOCUTEIHHOCTH, KBAHTOBOW (M3MKH, POJIb (PU3MUECKOW TEOpPHHU B
dbopMHUpOBaHUN TIPENCTABIECHUN O (PU3NUYECKON KapTHHE MHPA, MECTO
du3nyeckol KapTUHBI MHUpa B O0IIEM psiAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABIICHUN O TIPUPOJIC;



pasznuyarh YCIOBHS MPUMEHUMOCTH MoOJeNe (HU3MYECKuX Tel Hu
MIPOLIECCOB (SIBJIEHUI): OAHOPOJHOE AIIEKTPUUECKOE W OJHOPOAHOE
MarHuTHOE TIOJI, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTUYECKUI
MasITHUK, UACATbHBIN MPYXUHHBI MasTHUK, TaAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBI KOHTYpP, TOHKAasl JIMH3a, MOJENed aToma,
aTOMHOTO fJipa ¥ KBAaHTOBOM MOJIENIU CBETA;

pasznuuath yciaoBus (IpaHHIbl, 00JIaCTH) MPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, IOHUMAaTh BCEOOUIUI XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3YsS OCHOBHBIE TMOJOKEHHUS M 3aKOHBI JJIEKTPOAMHAMUKUA U
CHeUUaIbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
JNIEKTpUUECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWHW, mnpasBwio Jlenuna, cBa3p  JIJC
CAMOMHAYKIIMM B DJIEMEHTE OJJICKTPUYECKOW ILEMU CO CKOPOCTHIO
U3MEHEHMS]  CWUJIbl  TOKa, IMOCTYJaThl  CHEUUaIbHOW  TEOpUHU
OTHOCUTEIBHOCTU DWHIITENHHA);

aHANMM3UPOBATh U OOBACHITH KBAHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHUS] KBAaHTOBOW (Qu3uKu (ypaBHEHHE OWHIITEHHA
st potoaddexra, mepBbli U BTOpOM mocCTyiaThl bopa, mpuHLUI
COOTHOIIIEHUS HeomnpenenéHHocTen I eifzenOepra, 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAaCCOBOTO YKCEIl U SHEPTHH B SIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

ONMKCHIBATh (DU3UUECKUE MPOIECCHl U SBJICHUS, MCIOJIb3Ysl BEIUYUHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO oJIs, NOTEHIMAT
ANEKTPOCTATUYECKOTO oI, Pa3HOCTH MOTEHIIAAJIOB,
ANEKTPOABUKYILAS CUJIA, WHIAYKLIHUS MArHUTHOTO IMOJIsl, MAarHUTHBIN
NOTOK, cuja AwmIiepa, HHAYKTUBHOCTb, OJJIEKTPOJIBWXKYILAs CHJIA
CAMOMHIYKILIMM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  HMMIYJIbC, TIOJHAS DSHEPrus, DHHEPrus IOKOS
CBOOOJTHOM YACTHUIIBI, PHEPTUS U UMIYIbC (HOTOHA, MACCOBOE YHUCIO U
3apsia sIApaA, SHEPTUS CBSI3U S1Ipa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHHWS  (DU3WYECKUX  SIBICHUM:
ANEKTPOMArHUTHAas WHIYKLHNS, CaMOMHIYKLIHS, pEe30HaHC,
uHTepdepeHnus BOJH, Iu(pakius, AUCHEPCUs, MOJTHOE BHYTpPEHHEE
otpaxkenue, Goroannekrpuueckuii ddpdekt (dbororddexr), ambpda- u
OeTa-pacnapl siep, ramMma-u3iaydeHue sanep, Gu3ndecKue MPUHITUIBI
CIEKTPAIILHOTO aHau3a U paboTHI Jlazepa;

ONpENENATh HANPABICHUE WHIYKIMH MAarHUTHOTO MOJIs MPOBOJHUKA C
TOKOM, CUJibl Amriepa u cuibl JlopeHua;

CTPOUTHh H300pa)k€HHE, CO3/1aBa€MO€ IIJIOCKMM 3€pKajoM, TOHKOM
JUH30M, U PACCUUTHIBATh €TI0 XapaKTEPUCTUKH;

OPUMEHATH OCHOBOIMOJIATAOIINE ACTPOHOMHUYECKHUE TTOHATHUS, TEOPUH U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX TMPOIECCOB,
IPOUCXOISALIMX B 3BE3aX, B 3BE3/IHBIX CUCTEMAX, B MEKTATAKTUYECKOM
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
OPOBOJUTH HCCIEAOBAHNWE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (DMKCHUPOBATh pPE3yibTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
du3MYecKUX BEIUYMH B BHUAE TIpadukoB c Y4ETOM aOCOTIOTHBIX



MOTPEIIHOCTE  M3MEpPEeHMM, JenaTh BBIBOALI IO  pe3ysibTaTaM
HCCIIeIOBAHUS;

MPOBOJINTh KOCBEHHBIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;
IPOBOJIUTH  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  THUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbBIC PE3YIbTAThI U JAEJIaTh BHIBO O
CTaTyCe NMPEIJI0KEHHOU TUIIOTESHI;

OMUCHIBATh METO/IbI MOJYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHU;
cobmoaTh  mpaBwia  0e30mMacHOro  TpyJa MpU  TPOBEIACHUU
UCCJIEJIOBAaHUNA B paMKax y4YeOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATETbHOCTH  C
UCIIOJIb30BAHUEM  M3MEPUTEIIBHBIX YCTPOHUCTB U  JIaDOPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THbIE 3a/laud C SIBHO 3a/JlaHHOM W HESBHO 3aJIaHHOM
dbu3uYecKo MOJIeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKue MoJIeNId, OTBEUAIOIINE TPEOOBAHUAM 3aJlaud, NMPUMEHSITh
dbopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTHU U TIOCTYJIAThl (U3UIECKUX TEOPUH
IpU  HUCIOJIF30BAaHUM MAaTEMAaTHYECKUX METOJI0OB pEIIeHus 3ajad,
IPOBOJIUTH  PacdyéThl HA  OCHOBAaHUM  WMCIOIIUXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl MU KOPPEKTHPOBATH METOJIbI PEIICHUS C
y4€TOM MOJTYYCHHBIX PE3YIbTATOB;

peniath KauecTBEHHbIE 3aJauyM, TpeOyrolue NpUMEHEHHUs 3HAHUW W3
pa3HbIX pa3lenoB Kypca (pu3uMKHM, a TakkKe WHTErpallid 3HAaHUW U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PacCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOIMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBICHEHHE IMPOILIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHANMM3UPOBATh M OLIGHUBATh  TOCIEACTBUS ~ OBITOBOM U
MIPOM3BOICTBEHHOMN JIEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHON C
(bu3HUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
OPEACTaBICHUNA O PpalMOHAIBHOM MPHUPOJONOJIb30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHHI HAYKM U TEXHOJOTHM st
JATbHEUIIIET0 Pa3BUTHUS YEIOBEYECKOTO 00IIECTBA;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
COJIEpKaHUSI C WCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOJIH30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MEepepadOTKU U NPEAbSIBICHUS Y4eOHOU U
HAy4HO-MIOMYJISIPHOU uHpOpMAIIH, CTPYKTYpUPOBaHHUS u
UHTEpIpeTanuu  WHPOPMAIMK,  TMOJXYYEHHOWM W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATU3MPOBATH MOIydaeMyr0 HWH(OOPMAIIIO
U OIICHUBATHh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHUKA UH(DOpMALINH;



NpOSABIATH  OPraHU3al[MOHHbIE W TIO3HABaTEIbHBIE  YMEHUS
CaMOCTOSATEJILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUHW B Mpouecce
BBIMIOJTHEHUS IPOEKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;
paboTaTh B IpylIe C UCHOJHEHUEM Pa3IMYHBIX COLHUAJIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy  TpPYIIbI,  PalMOHAJIBHO  pacHpenessTh
JEeSATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIIbI B PEIICHHE pacCMaTpUBAEMOM
npo0JIeMBlL;

NpPOSBIIATh MOTUBALMIO K Oyayuiell mpodecCuOHanbHOM AesITeIbHOCTH
o CIIEHIHAIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaunuyecTBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
/m | NporpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

11 HayuHnslii MeTO1 IO3HAHNUS 6 bubnuoreka [JOK
' TIPUPOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2:2 Jluamuka 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
2.3 C
TATHIA TBEPAOTO Tea 5 1 https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 10 1 Eubmorexa ITOK
' P https://m.edsoo.ru/f16b68d7
Hroro mmo pasneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHOKHHETHYECKOU
TEOpUH

15

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7



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

3.9 Tepmoannamuka. TennoBble 20 bubnuorexa [IOK
' MaIHHbI https://m.edsoo.ru/f16b68d7
33 ArperatHble COCTOSIHHS BELIECTBA. 14 bubnuorexa [JOK
' ®a30BbIe MEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moteka [IOK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
42 n . . o4 bu6moreka [IOK
. OCTOSTHHBIN DJIEKTPUICCKHIA TOK httos://m.edsoo.ru/f16b6847
bu6moreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznea 5. DU3HUYECKH TIPAKTUKYM
. bu6mmoreka [IOK
>1 DH3HHCCKHT MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
p 10 bubmuoreka [JOK
C3CPEHOC BPOMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME
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11 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznea 1. JIEKTPOJINHAMUKA
bu6moreka [IOK
11 M
ArHITTHOC Hoxe 14 https://m.edso00.ru/39859ef1
19 DJIEKTpOMarHuTHas 13 L bubnuorexa [JOK
' WHIYKIHS https://m.edso0.ru/39859ef1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue 10 bubnuorexa [JOK
' KoJIe0anus https://m.eds00.ru/39859ef1
99 DJIEKTPOMArHuTHbHIE 15 bubnuoreka [JOK
' KoJIe0aHus https://m.eds00.ru/39859ef1
MexaHunueckue u
2.3 3JIEKTPOMAarHUTHEIE 10 1 Eubmrorexa ITOK
' P https://m.eds00.ru/39859ef1
BOJIHBI
bubmuoreka [JOK
2.4
Omritka 25 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edso0.ru/39859¢f1

Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo- 15 bubnuorexa [JOK
' BOJIHOBO# Jyan3m https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
4.2 )
st aroma S https://m.edso00.ru/39859¢f1
®du3nka aTOMHOTO SApa Bu6 110K
nOIMOTEKA
4.3
1 STCMEHTapHBIX S https://m.edso0.ru/39859¢f1
YJaCTHII
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

51 DJIEeMEHTHI aCTPOHOMUU 19 bubnuoreka [JOK
' U acTpopU3HKU https://m.edso0.ru/39859¢f1
Htoro o paszeny 12

Pasgen 6. PUSHUECKHUI MIPAKTUKYM

dOuznvecKui bubmuorexa [JOK
6.1 16 16 .
MPaKTUKYM https://m.edso0.ru/39859ef1
Hroro mmo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1

Cucrematuzanus u
00001enne
MPEIMETHOTO

15

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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COJICpKAHUA U OTIBITA
NeATeIbHOCTH,
MPUOOPETEHHOTO MPU
M3yYEHHUH Kypca
¢uzuku 10 — 11

KJIACCOB
Hroro no pasuery 15
PesepBHOE BpeMst 10 bub6mmnorexa IIOK
P b https://m.edso00.ru/39859¢f1
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3y4eHH s o0pa3oBartejibHbIE
padoThI padoThl
pecypcsl
1 ®uznka — pyHaaMeHTaIbHast 1 02.09.2024 bubnuoreka [JOK
HayKa O MpUpOJIe https://m.edsoo.ru/1beef346
Hayunsbrit MeTo no3Hanus u Bu6 1OK
nonmmoTexa
2 03.09.2024
METOIb! HCCHeHOBaH?H 1 https://m.edsoo.ru/3a7fde29
(bU3UYECKUX SBICHUIN
DKCIEPUMEHT U TEOPHS B
3 MPOLECCe MO3HAHUS TPUPOIBI. 1 04.09.2024 bubnuoreka [IOK
HaGnronenue u sKcriepuMeHT B https://m.edso0.ru/34c49931
busuke
4 Crioco0Ob1 U3MEpEeHUS 1 05.09. 2024 bubnuoreka [JOK
(DMBUYECKUX BEITMYHUH https://m.edsoo.ru/ca2def03
AOGCOIIOTHAS U OTHOCUTEIbHAS Eu6 1OK
nonrorTeka
5 i 06.09.2024
HOTPCTIHOUTH HIMEPOHIT 1 https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BETUYHH
MopenupoBanue B pusuke. Poib
1 MeCTO (PM3HKH B Bu6 1OK
nonuoreka
6 i 09.09.2024
q)OpMHpVOBaHHH COBPEMEHHOU 1 https://m.edsoo.ru/eabbded1
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOU JIeATETbHOCTH



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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monei

MexaHnyeckoe JIBMKEHHUE.
CucremMa orcuera.

O

7 THOCHUTEIIBHOCTh 10.09.2024 bu6mmoreka [IOK
MEXaHUYECKOTrO ABUKCHHUS. https://m.edsoo0.ru/e9a52f02
[Ipsimas 1 oOpaTHas 3a1a4u
MEXaHUKU
Pannyc-Bexkrop marepuanbHOU
TOYKH, €r0 MPOCKIIUUA HA OCH Bi6 OK

8 KoopauHaT. Tpaekropusi. 11.09.2024 nomotexa L

https://m.edsoo.ru/30a108a5
[Tepemenienune. Ckopocts. Mx
MPOEKIIUM Ha OCH KOOPJUHAT
PaBHOMEpHOE NpAMOJIMHEITHOE
I

9 newkenue. [ paduaeckoe 12.09.2024 bubnuoreka [JOK
OTIMCAHUE PAaBHOMEPHOIO https://m.eds00.ru/89ba7190
MPSIMOJIUHEIHOTO JIBUYKECHHUSI

10 CJIO>KeHI/IE: nepeMeInieHul u 13.09.2024 bubnuoreka [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb. Eu 1OK

nonmoTexa

11 I i 16.09.2024
¥exoperite. lpsmomiieiitioe https://m.edsoo.ru/a99549a7
JIBUKEHHE C TOCTOSTHHBIM
YCKOpEHUEM
I'padmyeckoe onucanue

12 MPSMOJIMHENHOTO ABUKEHUS C 17.09.2024 bubmorexa LIOK

MMOCTOSIHHBIM YCKOPCHHUEM

https://m.edsoo.ru/b7560bbf
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CBo0oiHOC MajieHue. Y CKOpeHHE
CBOOOHOTO TTaJICHUS.

bu6mmoreka [IOK

1 18.09.2024
3 3aBHCHMOCTb KOOPAHHAT, 8.09.20 https://m.edsoo.ru/f738109¢c

CKOPOCTH, YCKOPEHHS OT
BPEMEHH U UX TpaduKu

14 JIBuKkeHue Tena, OpoleHHOTo 19.09.2024 bubnuoreka [JOK
IIOJ] YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHOe 1BUKEHUE.
JIBM>KeHHE 10 OKPY>KHOCTH.
VYrioBas v IMHENHAs CKOPOCTb. bubnuorexa [JOK

15 20.09.2024
[Iepnona u wacrora. https://m.edso0.ru/33196fbe
LleHTpOoCTpEMHUTENIBHOE U TIOJTHOE
YCKOpEHHUE
KonTtponbHas padoTa o Teme bubnuoreka [JOK

16 23.09.2024
"Kunematuka" https://m.edso0.ru/1242f32e
[TepBriif 3akoH HproTOHA.
WNHeprinanbHbIe CHCTEMBI

17 otcuéta. [IpuHiun 94.09 2024 bubnuorexa [JOK
OTHOCUTENbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHbIE CUCTEMBI
oTcuéra

18 Cuna. E’aBHOI[eﬁCTBonmaﬂ cuia. 25 09.2024 bubnuorexa [IOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837
B3aumopeiictue ten. Tperuit bu6mmoreka [JOK

19 3akoH HprotoHa 26.09.2024 https://m.edsoo.ru/57dba505

20 [IpuHUHMI Cyneprno3uIuu CUIL. 27.09.2024 bu6mmoreka [JOK



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
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Pemenue 3agau Ha npUMEHEHUE
3akoHOB HproTOHA

https://m.edsoo.ru/bdf997fb

3aKOH BCEMHPHOTO TATOTEHUS.

21 3KBI/IBaJIeHTHOC’fI) ) 30.09.2024 bubnuotexa [JOK
rPaBUTAIMOHHON U MUHEPTHOU https://m.edsoo.ru/9aba2b0a
MacChl
29 Cuna TsSKeCTH U yCKOpEeHue 01.10.2024 bubnuotexa [JOK
CBOOOTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBmkeHre HeOCSCHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHHKOB. 02.10.2024 bubnuoreka [IOK
[IepBas kocmMu4eckasi CKOpOCTb. https://m.edsoo.ru/11abfa0a
3akonsl Kemnepa
Cuina ynpyroctu. 3akoH ['yka. bubnuoreka [IOK
24 Bec tena 03.10.2024 https://m.edso0.ru/0ae2cd84
Cuia tpenus. [Ipupona v BUAEI
cul TpepHI/Iﬂ I[BI/?)KSHHe B bubmorexa HOK
25 UTKOCTI H 36 ¢ VIETOM CHLTLL 04.10.2024 | https://m.edsoo.ru/1fa86499
s v https://m.edso0.ru/2ch29676
COTIPOTHUBIICHUS CPEIBI
26 Hasnenue. ['mapocrarnyeckoe 07.10.2024 bubnuorexa [JOK
nasienue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO.
IToctynarenbHoE U bubmorexa HOK
2 | ZFTICHBHOG e 08.10.2024 | BuGmuorexa LIOK
part A https://m.edsoo.ru/2b95d57e
TBEPJIOTO TeNa
08 MOMEHT CHUJIbl OTHOCUTEIIHBHO 09.10.2024 bubmuoreka [JOK

OCH BpalicHUs. IIneyo cubl

https://m.edso0.ru/653d3459
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CrnosxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Tedy. LleHTp TsxecTn

bu6mmoreka [IOK

2 . 10.10.2024
o Tena. Y CIOBHS PABHOBECHS 0.10.20 https://m.edsoo.ru/9aa79a7d
TBEpAOTro Tena. Bumbl
paBHOBECHs
bu6moteka [IOK
30 P 11.10.2024
CHICHHE Saad https://m.edsoo.ru/dclcaacO
KonTposnbHas paboTa no teme Bu6 110K
nonmorexa
31 " .C 14.10.2024
HnliaMHKa TATHRG TBCPAOTO https://m.edsoo.ru/9f5a574c
Tena
NMnynbc MaTeprabHOM TOYKH,
CHUCTEMBI MaTEPHATLHBIX TOYCK. Eu 110K
nonmmoTexa
32 15.10.2024
Herrrp mace crcTens: https://m.edsoo0.ru/4bb8294b
MaTepHuaibHbIX Touek. Teopema
0 JIB)KEHHMH LIEHTpa Mace
NMnynbC cuiibl M U3MEHEHUE
33 UMIIyJbca Tella. 3aKOH 15.10.2024 bubnuoreka [JOK
COXpaHEHUS UMITYJIbCa. https://m.edsoo.ru/13f0a221
PeakTuBHOE NBHXKEHUE
MomeHT umitynbca
MaTepuaIbHON TOUKH. Eu 1IOK
nonroreka
34 I1 16.10.2024
PEACTARICHHTE O COXpAHCHI https://m.edso0.ru/d6532eb9
MOMEHTa UMITYJIbCa B
LEHTPaIbHBIX MOJISIX
35 Pemenue 3amau 17.10.2024 Eubmorexa OK

https://m.edsoo.ru/f7706d63
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36

PaGora cuibl Ha ManoM U Ha
KOHCYHOM IICPCMCIICHUU.
I'padmgeckoe npepcraBieHNe
paboThI cHiTbl. MOIITHOCTH CHITBI

18.10.2024

bu6mmoreka [IOK
https://m.edso0.ru/913974c7

37

Kunernueckas sneprus.
Teopema 06 n3MeHEeHUH
KMHETUYECKON YHEPTUU
MaTepHaIbHON TOUKHU

21.10.2024

bu6moreka [IOK
https://m.edsoo.ru/9a5e2e74

38

[TorenumansHbIe U
HEMOTEHINAJIbHbIE CHJIBI.
[TorenumansHas 3HEPTHUSL.
Bropas kocMuueckas CKOpoCTh

22.10.2024

bu6moreka [IOK
https://m.edsoo.ru/554bafcc

39

TpeTbs KOCMHUYECKasE CKOPOCTb.
CBs13b pabOTHI
HEMOTEHUHAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUM CHUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOMN
SHEpPruu

23.10.2024

bu6moreka [IOK
https://m.edsoo.ru/f57b4e01

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuynnu nyist uneansHol
JKUJIKOCTH

24.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/f30f43b6

41

KonTponpHas pabota o Teme
"3aKOHBI COXPAHEHNUS B
MexaHuke"

25.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/474e7c4a
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PazButune npenacraBieHuii o

42 npupoe TernoTel. OCHOBHbBIE 05.11.2024 bubnuorexa [JOK
nonoxxenust MKT. Iuddysus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE nBMXKEHUE
CrpoeHue ra3o00pa3HbIX,

43 §Zﬂfffeﬂ Tﬁfffi’; enﬂ' 06.11.2024 | Duomiorexa IOK

P pun o https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHI]
BeIlleCTBA
Macca u pazmepbl MOJIEKYIT

44 (atomoB). KonmnuecTBo 07.11.2024 bubnuotexa [JOK
BemiectBa. [locrosHHas https://m.edsoo.ru/c5b72ab7
ABoraapo

45 Temneparypa. TemnoBoe 08.11.2024 bubnuoreka [JOK
paBHoBecue. [Ikana [lenbcus https://m.eds00.ru/0070d493

bu6moreka [IOK

40 Pemmerme s 11.11.2024 https://m.edso0.ru/1531aba5
Wneansubiii ras. I'azoBnie bu6mmoreka [IOK

41 3aKOHBI 12.11.2024 https://m.edso0.ru/1deb2367
YpaBHenue Menzeneena- bubnuoreka [JOK

48 13.11.2024
Knaneiipona. Pemienue 3anau https://m.edso0.ru/8d12c328

49 AGcomoTHas Temreparypa. 14.11.2024 bubnuorexa LIOK
3akoH JlanbToHA https://m.edsoo.ru/14e02d1f
N3onponeccel B Ma€anbHOM ra3e Euf OK

50 C TTOCTOSIHHBIM KOJIMYECTBOM 15.11.2024 nommoteka 11

BCIICCTBA

https://m.edso0.ru/68878d51
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I'paduueckoe npeacraBieHue

. bu6mmoreka [{OK
ol M30IPOIIECCOB: U30TEPMA, 18.11.2024 httos://m.edsoo.ru/1344327b
n30xo0pa, u3zobapa
bu6mmorexa [IOK
2 MKT 19.11.2024
> OcHosroe ypasHerue o 0 https://m.eds00.ru/c8094721
bu6mmoreka [IOK
P 20.11.2024

53 CHieHHe saat 0 0 https://m.edso00.ru/10265a05
CBs13b a0COTIOTHOM
TeMITepaTypbl

54 TepMOHHHiMquCKOH CHCTGMH 21.11.2024 https://m.edsoo.ru/c38af875
CO cpe/THel KHHETHIEeCKOU
SHEpPrUeH MOCTYMaTeIIFHOTO
TETUIOBOTO JBMKEHUS €€ YaCTHI]

55 O606HjeHI/Ie 1 CHCTeMaTH3aIys 99 11.2024 bubnuorexa [JOK
3HaHui no teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
KonTtponbHas padoTa o Teme bubnuoreka [IOK

56 25.11.2024
"OcnoBbl MKT" https://m.edsoo.ru/13adad59
TepmonHaMudeckas CUucTeMa.
3ajaHre BHEUIHUX YCIOBUM IS
T/ cucremsl. BHemHue u

57 BHYTPEHHHE MapaMeTphI. 96.11.2024 bubmuoreka [JOK
[TapameTpsl T/l cuctembl Kak https://m.edsoo.ru/5f8d38a3
CpeIHHUE 3HAYCHUS BEJIUYHH,

OTIMCBIBAIONIUX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE
58 Hynesoe nHauasno 27.11.2024 bubmorexa LIOK

https://m.edsoo.ru/8ec512f0
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TEPMOIUHAMUKH.
CaMonpoun3BojIbHas penaKcaius
TJ1 cuctemsl K TEIJIOBOMY
PaBHOBECHIO

Moens naeaasLHOTO ra3a B

bu6moteka [IOK

. 28.11.2024
59 TEPMOMIHAMIIKE VEHOBM 8 0 https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOU MOJIEIH
YpaBHenue Menpeneena- Bu6 110K
nOIMoTEKA
i 29.11.2024
60 KﬂaHerOHva 11 BIpAAEHAE U d 0 https://m.edsoo.ru/bal178d0
BHYTpPEHHEH SHEprun
Bripaxkenue 111 BHyTpeHHEH
SHEPTUH OJTHOATOMHOTO Eu OK
61 | wmeansHoro rasa. 02.12.2024 | Dromorera Ll
https://m.edsoo.ru/ac5cacl5
KBazucrarnueckue u
HECTAaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
62 TepMoarHamMuKe. Borunucnenue 03.12.2024 bu6mmoreka [IOK
paboThl 1o rpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaya kak croco6
63 M3MEHEHHUs BHYTPEHHEHN 3HEpruun 04.12.2024 bubnuoreka [JOK
TJI cuctembl 6€3 COBEPIICHUS https://m.edso0.ru/3d734561
paboThI
64 KonBekuus, TenaonpoBogHOCTD, 05.12.2024 bu6mmoreka [JOK
H3JIy4YEeHHE https://m.edso0.ru/157b54cd
65 KoanuecTBO TEMIOTHI. 06.12.2024 bu6mmoreka [JOK
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TenmoéMKOCTh Tena. Y IelnbHas U
MOJISIPHASI TEIUIOEMKOCTH
BEIIIECTBA. Y AeIbHas TEII0Ta
CrOpaHus TOTUIMBA

https://m.edsoo.ru/7ba67355

Pacuér konmyecTBa TEIIOTHI IPH

bu6mmorexa [IOK

12.2024

66 Terionepenaye 09 0 https://m.edsoo.ru/ldb5ad4e

[TonsTue 06 agmabatrHOM Bu6 110K
noNIMoTeKa
7 I i 10.12.2024

6 fiporiecce. LiepBhilt 3akon 0 0 https://m.eds00.ru/d8098824
TEPMOIMHAMUKH
KonuuecTBo TeruoTs u padota

68 KaK Mepbl pisMeHeHI/Is[ 11.12.2024 bubnuoreka [IOK
BHYTpeHHeM >Heprumn T/ https://m.edsoo.ru/b047alcd
CHUCTEMBI
BTopoii 3ak0OH TepMOIUHAMUKHI
JUTSI PAaBHOBECHBIX U BuG OK

69 HEPaBHOBECHBIX MPOIIECCOB. 12.12.2024 nomoreka I

https://m.edsoo.ru/c6f4f464

Heo6parumocTh mpupoHbIX
MIPOIIECCOB

70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX 13.12.2024 bu6moreka [IOK
mamuH. KT https://m.edso00.ru/2e945513

71 MakcumanbHoe 3HaueHue KIIJI. 16.12.2024 bubmuoreka [JOK
Huxn Kapno https://m.edsoo.ru/fe3857b9

bubmuoreka [JOK
7 Pemere sana< 17.12.2024 https://m.edsoo.ru/b3efal8b
73 DKOJOTUYECKUE ACTIEKThI 18.12.2024 bubmuoreka [JOK

HCIIOJIb30BAHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa’



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
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https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

nsurareieii. TemioBoe
3arpsI3HEHUE OKPYXKaroLen
cpelbl

bu6mmorexa [IOK
74 P 19.12.2024
CHICHHE 3a]1ad https://m.edso0.ru/c8c70432
O000611IeHNE U CUCTEMATH3AIMS
3HAHHUM 1O TeMe bu6moreka [IOK
75 20.12.2024
"TepmoauHamuka. TernaoBbie https://m.edso0.ru/28d62b3f
MaIIuHe"
KonTtponpHas padoTa o teme Eu 10K
HOIMoTeEKa
76 "T .T 23.12.2024
epMOH?HaMHKa CILIOBBIC https://m.edsoo.ru/1b6e26c5
MAaIlIUHBI
[TapooOpazoBanue u
77 KoHAeHcauus. Mcnapenue n 24.12.2024 bubnuoreka [JOK
KHIIeHne. Y IenbHas TEIIoTa https://m.edsoo.ru/6f8e6777
nmapooOpa3oBaHUs
HacplmieHHble 1 HEHACBIIIEHHBIE
napel. KauecTBeHHas
3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACBIIIICHHOTO IMapa OT
78 TeMIEepaTypbl, UX ) 25 12,2024 bubnuorexa [IOK
HE3aBUCUMOCTE OT 00bEMa https://m.edsoo.ru/f5c17d02
HACBIIIICHHOTO TIapa.
3aBUCHUMOCTh TEMIIEpaTypPhI
KUIEHUS OT JaBJICHUS B
JKUJIKOCTH
79 Bnaxnocts Bo3yXa. 26.12.2024 bu6mmoreka [JOK



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

AOCOJIFOTHASA U OTHOCUTEbHAA

https://m.edsoo.ru/30ebbb79

BJIAYKHOCTh

bu6mmoreka [IOK

80 Pemterme sazat 21.12.2024 https://m.edsoo.ru/18e95ff3
TBépnoe Teno.

81 Kpucrannnueckue u aM(\)’p(mee 98.12.2024 bubnuotexa [JOK
Tena. AHU30TPONUS CBOMCTB https://m.edsoo.ru/20a88a03
KpUCTAJIIIOB
[InaBneHue U KpUCTATUIU3ALMSL. Bu6 OK

82 VYaenpHas TETUIOTA IIABJICHHSL. 09.01.2025 nomoreka I

https://m.edsoo.ru/6ee91e9f
CyOmumariust
JHedbopmaruu TBEpAOTO TEA.

83 Pactsokenne u cxxatue. Casur. 10.01.2025 bubnuorexa [JOK
Monayns FOnra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarui
TermmoBoe pacmmpeHue

84 YKUJIKOCTEN U TBEPJIBIX TEIL. 13.01.2025 bu6mmoreka [IOK
AHrapMOHU3M TEIUIOBBIX https://m.edsoo.ru/7ba5edf2
KoJieOaHUi YacTHUIl BellecTBa

85 [IpeoGpaszoBanue SHEPTUU B 14.01.2025 bubnuoreka [JOK
(ha30BBIX TIEpexoax https://m.edsoo0.ru/97a0672f

bubmuoreka [JOK

86 VYpaBHEeHHE TEIIOBOTO OamaHca 15.01.2025 httos://m.edsoo.ru/ab1521fb

bu6mmoreka [JOK

87 P 16.01.2025

CHicHHe sakat https://m.edsoo.ru/8ab7f40d

88 IToBepXHOCTHOE HATSKEHUE. 17.01.2025 | bubmuorexa [JOK



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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Kanunnsipuele sBieHus.
JlaBnenue 1o HCKpUBJIEHHOU
MTOBEPXHOCTBIO KUIKOCTH.
®opmyina Jlamnaca

https://m.edsoo.ru/b42f1f97

O06o00meHne 1 cucTeMaTu3aIus
3HaHMM 10 TeMe "ArperaTHbie

bu6moreka [IOK

89 20.01.2025
COCTOSIHUS BelecTBa. Da3oBbIe https://m.edso00.ru/0b52575c¢
nepexo "
KonTtponbHas padoTa o teme BuG OK
90 "ArperaTHble COCTOSTHHS 21.01.2025 nomotexa L
Y https://m.edsoo.ru/7dc2a739
BemecTa. Ma3oBele Mepexo /bl
DIIeKTpU3aus Tell U €
MPOSBICHUS. DIICKTPUUECKUI
01 3apsi. JIBa BUAA 3JIEKTPUYECKHUX 99 01.2025 bubnuoreka [JOK
3apsanoB. [IpoBoaHMKY, https://m.edsoo.ru/laff445f
JTUDJICKTPUKHU U
MTOJTYITPOBOAHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUI EuG 1OK
nOINOTEKA
92 .3 23.01.2025
JapAAL, JAKOM COXpAtiCHuA https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsia
BzaumonerictBue 3apsioB.
93 Toueunsbie 3apsiibl. 3aKOH 24.01.2025 bubmorexa LOK
https://m.eds00.ru/445b7746
Kynona
bu6mmoreka [JOK
94 Pemenue 3amau 27.01.2025 https://m.edsoo.ru/6b87ec5a

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



https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Dnekrpuyeckoe noiie. Ero

. bubnuorexa [JOK
95 NEHCTBUE HA DICKTPUICCKUE 28.01.2025 https://m.edsoo.ru/05c6bfal
3apsiibl
Hanpsxénnocts
anekTpudeckoro nosis. [IpoOHbIit
96 3apan. JInHuM HanpspKEHHOCTH 99.01.2025 bubnuoreka [JOK
BIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OAHOPOIHOE NEKTPUUYECKOE
moJsie
[TorenmanbHOCTH
97 3IEKTPOCTATUYECKOTO TOJIS. 30.01.2025 bubnuotexa [JOK
Pa3zHocTh noTeHIMATIOB U https://m.eds00.ru/80021447
HanpspKeHHe
[ToTenumanpHas 3HEprus 3apaaa
98 B DJIEKTPOCTATUYECKOM MOJIE. 31.01.2025 bubnuoreka [IOK
[MoTeHuman T https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HAPSHKEHHOCTHU TOJIS U BuG 10K
nonmoTexa
99 03.02.2025
PA3HOCTH HOTCHIMATIOB V1A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS
100 [Tpuniun cyr[epn031/11v11/n/1 04.02.2025 bubnuoreka [JOK
AJIEKTPUUECKUX TTOJIeH https://m.edsoo.ru/Ocfeda6c
101 Pewenue 3amay 05.02.2025 bubmnorexa [IOK
https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsaa. [Tone 06.02.2025 bubnuoreka [IOK

PaBHOMEPHO 3aps’KEHHOM cepsl

https://m.edsoo.ru/b297b5c3



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3

[Tosile paBHOMEPHO 3apSAKEHHOTO

103 o 00wséMy mapa. I[lomne ) 07.02.2025 bubmmorexa [IOK
PABHOMEPHO 3apsiKEHHON https://m.edsoo.ru/f7a665ee
OECKOHEUYHOH IIOCKOCTH
[IpoBoaHMKH B

bu6moteka [IOK

104 ANIEKTPOCTATHYECKOM II0JIE. 10.02.2025 htts://m.edsoo.ru/32405eab
Ycnosue paBHOBECHUS 3apsI0B
JMBnexTpukuy u Eub 110K

noImoreka

105 TOAYTPOBOHICH B 11.02.2025 https://m.edso0.ru/060ebab5
AJIEKTPOCTATUYCCKOM ITI0JIC
Konnencarop. DnekTpo€MKOCTh Bt 1IOK

HOIMoTeEKa
1 . g 12.02.202
06 KOHJICHCATOPa. DIEKTPOEMKOCTh 02.2025 httos://m.edsoo.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coeTMHEHNE 13.02.2025 bubnuoreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7

108 IlocnenoBaTeapHOE COCAUHEHUE 14.02.2025 bubnuorexa [JOK
KOHJEHCATOPOB https://m.edsoo0.ru/1e992920

109 DHeprus 3apssKeHHOTO 17.02.2025 bubnuoreka [JOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18

bubmuoreka [JOK

110 Pemenue 3amau 18.02.2025 https://m.edsoo.ru/5fb2ach5

https://m.eds00.ru/27434040
JIBI>KEeHHE 3apsHKCHHON YaCTHIIBI
111 B OJTHOPOJHOM DIIEKTPHUUECKOM 19.02.2025 bubmorexa LIOK
FHOPOA p B https://m.edsoo0.ru/8341d6ac
moJie
112 Pemenue 3amau 20.02.2025



https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
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O0001IeHHE U CUCTEMATU3ALIUS

. " bubnuorexa [JOK
113 3HaHI'/vII/I 1o Teme "DIIEeKTPHUIECKOe 21.02.2025 htts://m.eds0o.ru/5752603f
oJsie
K
114 OHTpOJIbHAs paboTa Mo TeMe 95 02.2025 bubnuotexa [JOK
"DnexkTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [IoCTOSIHHBIN TOK.
115 VYcnoBus cyiiecTBOBaHUS 96.02.2025 bubnuotexa [JOK
ITOCTOSTHHOTO JIEKTPUYECKOTO https://m.edso0.ru/233311b5
TOKa
Hcrounuku Toka. Hanpsokenue u bubnuotexa [JOK
116 27.02.2025
OJIC https://m.eds00.ru/0839a115
117 3akoH OMa 1S ydacTKa LenHu. 98.02.2025 bubnuotexa [JOK
DIJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD CONPOTHUBIICHUS
118 OJHOPOJTHOTO MPOBOIHUKA OT 03.03.2025 bubnuoreka [JOK
€ro JUTMHBI ¥ IIJIONIa 1 https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUECHHUS
VY enpHO€ CONpOTUBIICHUE bu6mmoreka [IOK
119 04.03.2025
BellecTBa. Pemenune 3amay https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, Eu OK
120 napajuieJIbHOE, CMEIIAaHHOE 05.03.2025 nommoreka L{
https://m.edsoo0.ru/236f7e07
COEIMHEHHUE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX Bu6 110K
. nonuoreka
121 anekTpudeckux ueneil. [Ipasuna 06.03.2025 htts://m.eds00.ru/1794cf37
Kupxroga
122 Pemenue 3amau 07.03.2025 bu6mmoreka [JOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37

https://m.edso0.ru/3881b469

123 PaboTa 31ekTprueckoro Toka. 11.03.2025 bubnuorexa [JOK
3axoH [[xoyns —Jlenua https://m.edsoo.ru/a3605c5¢
bu6mmoreka [{OK
124 | Pememne sanas 12.03.2025 | inim.edsoo.ru61bfof
MOIIHOCTH 3JEKTPUIECKOTO
bu6moreka [IOK
125 Toka. TerroBast MOIIHOCTB, 13.03.2025 httos://m.edsoo.ru/99750a6f
BBIZICIIIEMasi Ha PE3UCTOPE
bu6moreka [IOK
126 Pemenne 3a1as 14.03.2025 https://m.edsoo.ru/eb72fc24
197 OJ1C u BHyTpEeHHEE 17.03.2025 bubnuorexa [JOK
CONIPOTHBIIEHHE NCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
3akod OMa Jj1s1 TOJTHOM Bu6 LIOK
. . nonmoTeka
128 (3aMKHYTOM) AJIEKTPUUECKOM 18.03.2025 httos://m.edsoo.ru/221f40fb
1ernu
bu6moreka [IOK
129 Pewerve 3axas 19.03.2025 https://m.eds00.ru/35800679
bu6mmoreka [IOK
130 MOoOIIHOCTh HICTOYHHMKA TOKA 20.03.2025 httos://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 KopoTkoe 3aMmbIkanme 21.03.2025 htts://m.eds00. ru/546f5632
132 Konpnencarop B uenu 01.04.2025 bubnuoreka [JOK
IIOCTOSIHHOTO TOKa https://m.edso00.ru/35368f3e
bu6mmoreka [JOK
133 Pemenme sana- 02.04.2025 https://m.edso0.ru/4410cef0
134 Pemenue 3amau no teme 03.04.2025 bu6mmoreka [JOK



https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
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"IIOCTOSIHHBIN 7EKTPUYECKUI

TOK"

https://m.edsoo.ru/a7340a29

Pemenue 3amay mo teme

bu6mmoreka [{OK

1 "1 i i 4.04.202
3 OHCTOﬂHHHH HCKTprTeckit 04.04.2025 https://m.edso0.ru/744261b8
TOK
Pemenue 3agau no reme Bu6 110K
nonorexa
1 "1 i i 7.04.202
3 O"CTOSIHHHH HcTprTectit 07.04.2025 https://m.edsoo.ru/eb5d4687
TOK
O600611eHre U cucTeMaTu3anus Bt LOK
nonmmoTexa
137 i "TT 7 .04.202
3 SHATHH TO TeMve ?CTOSIHHBIH 08.04.2025 https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUI TOK
KonTpossHas pabora no teme Bu6 LIOK
" . . nbnmoTexa
138 HO"CTOSIHHI)II/I ANMEKTPUICCKHUI 09.04.2025 httos://m.eds0o.ru/1885ddf1
TOK
DnexTpuyecKkas IpoBOJUMOCTh
139 Pa3IMYHBIX BCHUICCTB. 10.04.2025 bubnuoreka [IOK
DJIEKTPUYECKHUI TOK B METasIax. https://m.edso0.ru/da794295
CBepXIpoBOIMMOCTb
DJIEKTPUYECKHUI TOK B pacTBOpax
140 U pacIijiaBax 3JIEKTPOJIUTOB. 11.04.2025 bubnuoreka [JOK
3akonbl Dapanes ais https://m.edsoo.ru/4b423491
AIIEKTPOJIN3a
141 DNEeKTPUYECKUN TOK B ras3ax. 14.04.2025 bubnunoreka [JOK
ITnazma https://m.eds00.ru/92d92f76
142 DNEeKTPUYECKUN TOK B BAKyyMe. 15.04.2025 bubnunoreka [JOK

BakyymHbIe mpu6opsI

https://m.edsoo.ru/2E+160
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143

DNEeKTPUYECKUM TOK B
MOJTYIIPOBOTHUKAX

16.04.2025

bubmuoreka [IOK
https://m.edsoo.ru/ab61c660

144

[TonynpoBoAHKUKOBBIE TPUOOPHI

17.04.2025

bu6mmoreka [IOK
https://m.edso0.ru/83622200

145

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue cuibl TOKa U
HaNpsDKEHUS B LIENU
MTOCTOSIHHOTO TOKa ITPH MOMOLIU
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UITH
"3HaKOMCTBO ¢ IIUPPOBOI
nmaboparopuei mo pusuke.
[Tpumeps! n3mMepeHus
(GU3NYECKUX BEIMYUH NPU
ITOMOIIY KOMITBIOTEPHBIX
JaTYNKOB"

18.04.2025

bu6moreka [IOK
https://m.edsoo.ru/5643ea56

146

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne HepaBHOMEPHOTO
JBUKEHHUS C LEbIO OMpeIeTICHUS
MI'HOBEHHOM CKOpocTH"

21.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue ycKopeHus pu
MPSIMOJTMHEWHOM
PAaBHOYCKOPEHHOM JIB’KEHUH T10
HaKJIOHHOH IIOCKOCTH" WIH
"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH NpHU

22.04.2025

bubmuoreka [JOK
https://m.edso00.ru/6960b6ef



https://m.edsoo.ru/ab61c660
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PaBHOYCKOPEHHOM JIBH>KCHUU"

148

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUsI
cBOOOTHOTO Ta/IeHHs" HITH
"N3yueHue 1BUKEHUS Tea,
OpOILIEHHOT0 rOPU30HTAIBHO"

23.04.2025

bu6mmoreka [{OK
https://m.edsoo.ru/d1ea2402

149

PuU3NYECKU IPAKTUKYM I10 TEME
"N3yueHue qBUKEHUS Teja 10
OKPYXHOCTH C TIOCTOSIHHOU T10
MO/IYJII0 CKOPOCTBIO" NN
"UccnenoBanue 3aBUCUMOCTH
nepuoja oopareHust
KOHUYECKOTO MAasATHUKA OT €r0
napameTpoB"

24.04.2025

bu6moreka [IOK
https://m.edsoo.ru/bcf53514

150

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue
PaBHOJEHCTBYIOIICH CUJIBI TIPU
JBUKEHUH OpyCKa MO HaKJIIOHHON
mwiockoctu" i "[IpoBepka
TUIOTE3bl O HE3aBUCUMOCTH
BpEMEHHU JIBIXKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro
Macchl"”

25.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Du3HYeCKU MPAKTUKYM I10 TEME
"HccmeqoBaHue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOBHUKAOINX B

28.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/b55h81al



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

MpY)XKHUHE ¥ PE3UHOBOM 00pasIie,
oT ux aedopmarun" wim
"N3yueHune IBUKCHUSI CHCTEMBI
TeJ, CBA3aHHBIX HUTHIO,
MEPEKUHYTOM Yepes3 JIErKUil
650K"

152

PuU3NYECKU IPAKTUKYM I10 TEME
"Uzmepenue korpdummenta
TPEHHUS 110 BEIMUYUHE YTIIOBOTO
K03 urmenTa 3aBUCUMOCTH
Frp(N)" wnu "UccnenoBanue
JBUKEHMs OpyCcKa 10 HaKJIOHHOU
IJIOCKOCTH C EPEMEHHBIM

ko3 durmenTom TpeHus" uiIu
"N3ydyeHue IBMKEHUS rpy3a Ha
BaJly ¢ TpeHUeMm"

29.04.2025

bu6moreka [IOK
https://m.edsoo.ru/b83b1607

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBHit
paBHOBeCHs TBEPIOTO TeNa,
HMMEIOILETO OCh BpalleHus" Win
"KonctpyupoBanue
KPOHILUTENHOB U Pacy€T CUI
ynpyroctu" win "U3ydenue
YCTOMYMBOCTH TBEPAOIO TeNa,
HMMEIOIIETo TIoaab Onops"

30.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYeCKU MPAKTUKYM I10 TEME
"N3mMepenue uMIynbca Tena 1no

02.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/856fbh28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TOPMO3HOMY IIyTH" WU
"N3mepeHue cuiibl TAry,
CKOPOCTH MOJEIU
AIEKTPOMOOHIISI © MOIIHOCTH
cwibl Tsru" uinm "CpaBHeHue
W3MEHEHHUS UMITyJIbca Teja C
UMITYJIbCOM CHUJIBI" WIIN
"UccnenoBanue coxXxpaHeHUs
UMIYJbCA TIPU YIIPYTOM
B3aUMOJeHCTBUU" YN
"N3mepeHne KHHETUYECKOU
SHEpPruM Tejla 0 TOPMO3HOMY

n

IIyTH

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUIECKOro
nporecca (peKOMEeH/I0BaHO
UCI0JIb30BaHue U(GPOBOI
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mpolecca” nin
"N3yuenne n306apHOTO
nporuecca" unu "[IpoBepka
ypaBHEHUs COCTOSIHUSA"

05.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue ynenbHoi
TEIUIOEMKOCTH" MIIN
"UccnenoBanue mpouecca
OCTBLIBaHHUS BEIlecTBa" MM

06.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"UccnenoBanue aaradaTHOTO
npouecca" niu "M3yuenue
B3aMMOCBSI3U SHEPTHH
MEKMOJICKYJISIPHOTO
B3aMMO/ICHCTBHS U TEMITEPATYPhI
KHAIIEHUS KUAKOCTENH"

157

PuU3NYECKU IPAKTUKYM I10 TEME
"N3yueHue 3akoHOMEpHOCTEN
HCHIapEeHUs KUAKOCTEN" Wi
"N3mepeHue yaenbHOM TEIIOTHI
IJTaBJICHUS JIbaa" YN
"N3yueHne CBOWCTB
HACBIILIEHHBIX MTapOB" WIH
"U3mepenune abCcoMOTHON
BJIQYKHOCTH BO3/yXa U OIIEHKA
Macchl IapoB B TOMELIECHUU".
N3mepenue kodddunrenta
MMOBEPXHOCTHOTO HATSKEHUS

07.05.2025

bu6moreka [IOK
https://m.edsoo.ru/6bl1a23b5

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue npeBpamieHus
SHEPrUH 3aPsHKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO
M3JIy4eHHs CBETOAMOAa" WIIH
"N3yueHne npoTeKkaHus TOKa B
LIETIH, COJAEPIKALLEH
KOHJIEHCAaTop" UiIu
"PacrnipenieneHue pa3HOCTH

08.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

MIOTEHLUAJIOB (HAIPSDKEHUs) IPU
IIOCJIEI0BATEIbHOM COEIMHEHUH
KOHJIEHCAaTOpOB"

159

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIU
"N3mepenue yaenpHOTro
CONPOTHUBIIEHUS TPOBOAHUKOB"
nin "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaAMPSDKEHUS U151 JTaMITb
HaKaJuBaHUA"

12.05.2025

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue anektponusa" uim
"U3mepenue 3apsaa
OJHOBAJIEHTHOT'O HOHA" YN
"UccneqoBanue 3aBUCUMOCTU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temreparypbl" unu "CHstue
BOJIbT-aMIIEPHO U
XapaKTePUCTUKU aroaa"

13.05.2025

bu6moreka [IOK
https://m.edsoo.ru/64b6e901

161

PesepBusiit ypok. O60011IeHE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Kunemartuka"

14.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93

162

PesepBHrlit ypok. O6001IeHNE 1
cHCTEMaTH3aIlHs 3HAHUH 110 TEME
"lmnamuka"

15.05.2025

bu6mmoreka [JOK
https://m.edso0.ru/3149956b



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

PesepBHriit ypok. O600ICHNE 1

bu6mmoreka [{OK
1 i 16.05.202
63 SI/ICTCM&TI/IS&HI/I?I 3HaHI/II/I"HO TEeMe 6.05.2025 httos://m.edsoo.ru/0f9752ac
Craruka TBEpAOTO Teia
Pesepubrit ypok. O60011eHUE 1
CHCTEeMaTHU3alMs 3HAHUH 110 TeMe bu6mmorexa [IOK
164 19.05.2025
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/6¢c0df9cc
MeXaHHuKe"
Pesepsubrit ypok. O60011eHNE 1
CUCTEMAaTH3alUs 3HAHUH 110 TeMe Eu 10K
nOIMOTEKA
165 "O 20.05.2025
CHOBBI . https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHICCKOI
Teopun"
PeseprubIit ypok. O6001eHNE 1
166 CHCTEMAaTH3alMs 3HaHUH 110 TeMe 91.05.2025 bubnuorexa [JOK
"Tepmoannamuka. TermoBbie https://m.edsoo.ru/0bcc77cl
MaIIHbI"
PesepBubIit ypok. O6001eHNE 1
167 cUCTEeMaTu3alus 3HaHUM 10 TeMe 99 05.2025 bubnuorexa LIOK
"ArperatHble COCTOSHUS https://m.edsoo.ru/59ca5c91
BeniectBa. ®azoBbie nepexoap”
PesepBubIit ypok. O6001IeHNE 1
P P EH bubnunoreka [JOK
168 CUCTEMATHU3AaLHA 3HAHUN I10 TEME 23.05.2025
" " https://m.edsoo.ru/f2381c0c
DIEKTPUYECKOE 0JIe
PesepBHrlit ypok. O6001IeHNE 1
169 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME 26.05.2025 bubmorexa LIOK

"IIOCTOSIHHBIN 2JEKTPUUYECKUI

https://m.edsoo.ru/3cae6dal



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

n

TOK

Pesepubrit ypok. O60011eHUE 1

bu6mmoreka [{OK
i 27.05.202
170 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1 05.2025 httos://m. edsoo.ru/cc7681d4
"Toku B pa3nu4HbIX cpenax”
OBIIEE KOJJMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero H3YYeHUs oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
BsaumonelictBue
MMOCTOSHHBIX MarHUTOB U By OK
1 MIPOBOTHUKOB C TOKOM. 1 02.09.2024 nommorexa L
https://m.edso0.ru/487a8593
MaranTtHOe noJe. I mnoresa
Awmnepa
BexTop marHuTHON
WH nu. [TpuHIHNI
2 C HzK 1?031/1 I/Il:I M:FHI/ITHBIX 1 03.09.2024 bubmmorexa LOK
o Ii B . T https://m.edsoo.ru/4clabcch
noaer. JINHUM MarHUTHOM
WHIYKITAW
MarauTHOE moJjie EuG OK
3 MIPOBOJTHHUKA C TOKOM. OTBIT 1 04.09.2024 nomorexa I
https://m.edso0.ru/d35d5262
Opcrena
C A é
4 uina Ammnepa, eé 1 05.09.2024 bubnuoreka [JOK
HalpaBJIEHUE U MOAYJIb https://m.edsoo.ru/26d9c5ba
5 Pewenue 3amay 1 06.09.2024 Eubmorexa HOK
https://m.edsoo.ru/a37a0c21
[IpumeHeHune 3akoHa Bu6 1OK
HOINOTEKA
6 AMm . 09.09.2024
repa 1 https://m.edsoo.ru/ad7718d7
DNEeKTpOU3MEpPUTETbHBIE



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

puOOpHI

Cuna Jlopenua, eé
HaIpaBJICHUE U MOJIYJb.

bu6mmoreka [{OK

MarHUTHON MHAYKIIUU

7 i 10.09.2024
JBHOKEHIHE 32pSKCHHOH 0.09.20 https://m.edsoo.ru/c97afaal
YaCTHUIIbI B OJTHOPOTHOM
MAarduTHOM IIOJIE
bu6morteka [IOK
8 Pemenne sanas 11.09.2024 https://m.edso0.ru/504e98c7
bu6mmoreka [IOK
P 12.09.2024
d abora cut Jlopenna 09.20 https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
1 P 13.09.2024
0 CHICHHE 3a]1ad 3.09.20 https://m.eds00.ru/93617bd9
MarauTHOe 1moJjie B BuG 1OK
HOIHOTEKA
11 BemecTBe. eppoMarHeTuKH, 16.09.2024 httos://m.edsoo.ru/30F9608
napa- ¥ JMamMarHeTUKH
OCHOBHBIE CBOMCTBA
(heppoMarHeTUKoOB. bubnuoreka [JOK
12 17.09.2024
[Ipumenenne https://m.edso00.ru/0b58190a
(heppoMarHeTHKoOB
13 Pemenne 3aga4 mo teme 18.09.2024 bubmuoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemenne 3aga4 mo teme 19.09.2024 bubmuoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMATrHUTHOU
15 nHaykuuu. [loTok BekTopa 20.09.2024 bubmorexa LIOK

https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

bubnuoreka [IOK

16 IAC nnayiumi 23.09.2024 https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM 94.09.2024 bubnuorexa [JOK
naaykuun Papanes https://m.edsoo.ru/a6dec188
Buxpesoe anektpuueckoe bubnuoreka [JOK
1 25.09.2024
8 noJie. Toku @yko 5.09.20 https://m.edsoo.ru/15abel40
19 OJ1C unaykuuu B 96.09.2024 bubnuotexa [JOK
JBUKYIIAXCS TPOBOJHHUKAX https://m.edso00.ru/0235cc02
bu6moreka [IOK
2 P 27.09.2024
0 cHierHe sajat 09.20 https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 lpasito Jenua 30.09.2024 https://m.edsoo.ru/bbc22726
14 octb. Ka a
22 mf Hy}f;;;oc;; B srf ) 01.10.2024 | Dubmioreia LOK
YK H o https://m.edso0.ru/621eae9d
MTOCTOSTHHOTO TOKa
SIBrieHME CAaMOMHIYKIINH. bubnuoreka [JOK
23 DJIC caMOUHIYKIMH 02.10.2024 https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TIOJIs Euts 10K
HOJIMOTEeKa
24 KATYIIIH € TOROM. 03.10.2024 https://m.edsoo.ru/b3c0ad11
DJICKTPOMAarHUTHOE MOJIe
bubmuoreka [JOK
25 Pemere sana< 04.10.2024 https://m.edso0.ru/88f69d2b
O06006111eHNE U
. bubnuoreka [IOK
26 CI/ICTCVIVVIaTI/BaI_II/I}I 3HAHUH 130 07.10.2024 httos://m.eds0o.ru/76484025
Teme "DJIEKTPOIMHAMHKA
27 KonTtponsHas pabota o 08.10.2024 bubnuorexa [IOK



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

TeMe "DnekTpoauHaMuKa"

https://m.edsoo.ru/8ae09b98

KosnebarensHas cucreMa.

bu6mmoreka [{OK

28 CBo0 o . 09.10.2024
BODOMIBIC KOJCOAHIA https://m.edsoo.ru/7c1db385
lMapmonnueckue konedanus
Kunemaruueckoe u Bu6 110K
HOIHOTEKA
29 10.10.2024
FIMHAMHHCCKOE oTreartie . https://m.edsoo.ru/87ce9498
Ko0JIe0aTeIbHbBIX IBMKEHUI
DHepreTudyecKkoe ONnucaHue.
BreBo TMHAMHYECKOTO
ONMCAHUS TAPMOHUYECKUX bubnuoreka [IOK
30 11.10.2024
KoJIeOAHUU U3 UX https://m.edso0.ru/e3c99692
SHEPTETUYECKOTO 1
KUHEMATHUYECKOTO OIMHUCAHUS
31 AMnJmTyzia u (aza 14.10.2024 bubnuoreka [IOK
KoJie0anuii https://m.edsoo0.ru/7a0c439a
[Tepuon u yacrora
koJyiebanui. [leproa manbix
CBOOOIHBIX KOJIeOaHUI BuG OK
32 MaTEMAaTUYECKOTO MAsTHUKA. 15.10.2024 nomorexa 11
https://m.edso0.ru/e0399319
[Tepnoa cBOOOAHBIX
KoJiebaHuil MPYKMHHOTO
MasgTHHUKA
3aryxatoiue KoueOaHusl.
bubmuoreka [JOK
33 BrinyxaeHHbie KoneOaHusl. 16.10.2024 httos://m.eds0o.ru/72e93d09
Pe3onanc
34 ABTOKOJICOAHUS 17.10.2024 bubmuoreka [JOK



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

https://m.edsoo.ru/6add2644

bu6mmorexa [IOK

35 Pemrenne 3amau 18.10.2024 https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpox-koHpepeHuus
36 MexaHndeckue KojaeOaHus B 91.10.2024 bu6moreka [IOK
MY3BbIKAJIBHBIX https://m.edsoo.ru/8ef587be
WHCTpyMeHTax"
O0600mIeHne 1
CHCTEeMaTH3allusI 3HaHUH I10 bu6moreka [IOK
7 22.10.2024
3 TeMme "MexaHNUecKne 0.20 https://m.edsoo.ru/eb84182f
KoJieOanusa"
DJIEKTPOMAarHuTHbHIE Bu6 OK
38 koseOanust. KomebarenpHbIit 23.10.2024 nomorexa L
https://m.edsoo.ru/d4adabde
KOHTYp
®opmyna Tomcona. CBs3b
39 if?:;z;[; 3:IZH§;HHHT oi 24102024 | Duommorexa LHOK
a p A o https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEILHOM
KOHTYpE
3aK0H COXpaHEHUS SYHEPTHUHU B Eu OK
40 AoeaIbHOM K0JIe0aTeIbHOM 25.10.2024 ubmorexa 11
https://m.edsoo.ru/d1e2d543
KOHTYpe
3aryxaromue
41 3NIEKTPOMarHUTHbIE 05.11.2024 bubnunoreka [JOK

KoJIeOaHMSI. BBIHY)KI[eHHBIe
QJICKTPOMAIrHUTHBIC

https://m.edsoo.ru/5e668619



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

KoJicOaHus

IIepemennslit TOK. Pesucrop

bu6mmoreka [{OK

42 11.2024
1 ROUACHCATOp B HEtH 06.11.20 hitps://m.eds00.ru/34836152
MEPEMEHHOTO TOKa

43 Karynika nHIyKTUBHOCTH B 07.11.2024 bubnuoreka [JOK
LIETIHA TIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon Oma Jyist Bu6 110K

nonmmorexa

44 i 11.2024
STICKTPHACCON ter 08 0 https://m.edsoo.ru/8bae38e6
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO

45 TOIfa. AMIUIUTYJTHOE U 11.11.2024 bu6moreka [IOK
JNENCTBYIOLIEE 3HAUCHUE https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA U HAIPSDKEHUS
Pe3oHaHc B anekTpruyecKoit bubnuoreka [JOK

46 12.11.2024
e https://m.edsoo.ru/087506df

bu6moreka [IOK

47 P 13.11.2024

CHICHHIE aAat https://m.edsoo.ru/a16836a4
NneansHbIif Tpancopmarop.

48 [IpousBoacTBO, Nepenaya u _ 14.11.2024 bubnuoreka [JOK
MOTpeOICHNE ANMEKTPHUIESCKOI https://m.edsoo.ru/f97418ae
SHEPrUu
DKOJOTUYECKHE PUCKU TTPH
MIPOU3BOJICTBE Bu6 110K

nonuoreka

49 K 15.11.2024
STCKTPOIHCPTHH. RYTIBTYPa https://m.edsoo.ru/a6f74d93
WCIIOJIb30BAHUS

JIEKTPOIHEPIUH B



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

HOBCEIHEBHOU KU3HU

bu6mmoreka [IOK
50 Pemenve 3ana- 18.11.2024 https://m.edsoo.ru/ee6677ed
bu6mmoreka [{OK
>1 Pemerre saxas 19.11.2024 https://m.edso0.ru/7cab59f8
O06o06mmeHne u
52 CHUCTEeMaTH3als 3HaHUI 10 20.11.2024 bubnuotexa [JOK
TeMe "DIeKTpOMarHuTHbIE https://m.edso0.ru/401024a9
KoyieOaHus"
MexaHn4eCcKHre BOJTHBI. Bu6 110K
nonroTeKa
X 21.11.2024
53 APAKTEPHCTHIH 0 https://m.edsoo.ru/a58e109f
MEXaHUYECKUX BOJIH
CBoiicTBa MEXaHMYSCKUX bubnuorexa [JOK
>4 BOJIH 22.11.2024 https://m.edso0.ru/d9ae1000
bu6moreka [IOK
55 3ByK. XapaKkTepUCTHUKH 3BYKa 25.11.2024 httos://m.edsoo.ru/138b6f09
WHuppa3Byk U yiIbTpa3ByK.
bu6mmoreka [IOK
56 Lymosoe 3afpﬂ3HeHHe 26.11.2024 https://m.edsoo.ru/7380038f
OKPY)KAIOIIEH Cpe/Ibl
bubmuoreka [JOK
> Pemenme sana- 21.11.2024 https://m.edsoo.ru/cfd918bf
DJICKTPOMArHUTHBIC BOJIHBIL. Eufs 10K
HOIMOTEeKa
58 nu 28.11.2024
SyHIeHne https://m.edsoo.ru/714e5dbl
AIIEKTPOMArHUTHBIX BOJIH
59 DHeprus AMEeKTPOMATHUTHBIX 99.11.2024 bubnunoreka [JOK

BoyH. CBolicTBa

https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

QJICKTPOMAIrHUTHBIX BOJIH

[IIxana 3n€KTPOMarHUTHBIX
BOJIH. [Ipumenenune

bu6mmoreka [IOK

60 02.12.2024
3JIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHUIUIIBI paUOCB3U U
TeneBuaeHus. Pagunonokanus. Bu6 110K
nonoreka
1 12.2024
6 DMEKTPOMATHHTHOE . 03 0 https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYXKAIOIen
Cpenbl
KonTpossHas pabora no bubnuoreka [IOK
62 04.12.2024
teme "Konebanus v BOTHBI" https://m.edso0.ru/4f7985a0
Cger. 3akoH BuG 1OK
nonmoTeka
63 i 05.12.2024
HPAMOHHEHHOTO https://m.eds00.ru/f9566406
pacrpoCTpaHEeHHsI CBETa
Pemrenue 3agau Ha
64 an/IMeHeHHi: 3aKOHA 06.12.2024 bubnuoreka [JOK
MPSAMOJIMHEHHOTO https://m.edso0.ru/ea32d455
pacrpoCcTpaHeHHsI CBETa
OTtpaxenue cera. [Tnockoe Eu 1OK
nonroTeKa
65 . 09.12.2024
sepicao. Cepurieckoe https://m.edsoo.ru/a005d2bb
3epKaio
[Ipenomiienue cBera.
66 AOCOJFOTHBIN H 10.12.2024 bubmuoreka [JOK

OTHOCHUTEJIbHEIN MOKa3aTelb
MIPpEIOMIICHUA. ITonHoe

https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
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BHYTPECHHEE OTpaKECHUE.
[IpenenbHbIN yros noJHOTO
BHYTPEHHETO OTPAKECHUS

Pemenue 3aay Ha
MPUMEHEHHE 3aKOHOB

bu6mmorexa [IOK

67 11.12.2024
OTpaXEHUS U MPEIOMIICHUS https://m.eds00.ru/49d830a9
cBeTa
XoJ Iydel B IpU3Me.
. bubnuotexa [JOK
68 Hucniepcust cBeta. CIOXKHBIHA 12.12.2024 htts://m.edsoo.ru/d8e1c3be
cocTaB Oenoro cBerta. L[pet
JInn3zsl. PokycHOE BuG 1OK
nonmmoTexa
13.12.2024
69 PACCTOHIE H OHTHHeckas 3 0 https://m.eds00.ru/60441359
CHJIa JIMH3BI
[TocTpoenne n3oOpaxeHu B Eu OK
70 JUH3aX U UX CUCTEMaX. 16.12.2024 nomoreka 1
https://m.edsoo.ru/bb53b1d5
VYBenuueHue JUH3bI
Pemenue 3amay Ha
71 MTOCTPOCHUE U300paKEHUH, 17.12.2024 bubnuoreka [JOK
MOJIy4aeMbIX C MMOMOIIBIO https://m.eds00.ru/5a868f09
JIUH3
79 I'na3 xak onrtuyeckas 18.12.2024 bubmuoreka [JOK
cucrema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenens Eu6 10K
noImoTexa
73 19.12.2024
HpHMeHHMOCTHV https://m.edsoo.ru/cd174al10
F€OMETPUUECKOU ONITUKH
74 CKopocTb CBETa U METOBI €€ 20.12.2024 bubnmoreka [JOK



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
& Jlucriepens ceera 23.12.2024 https://m.edsoo.ru/lel6cc6e
bu6mmoreka [{OK
76 WuTtepdepenmus crera 24.12.2024 htts://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHUKH. By 110K
noNIMoTeKa
77 VcnoBus HaOIIOAEHNS 25.12.2024 htts://m.eds00.ru/c6416d48
MaKCHMYMOB 1 MUHUMYMOB
bu6moreka [IOK
& Pemterme saza 26.12.2024 https://m.edso0.ru/3061de2b
79 [Ipumenenne 97122024 bubnuoreka [JOK
uHTEpPEpeHITNN https://m.edso0.ru/668edbc8
bu6moreka [IOK
80 Jludpparuuns ceeta 28.12.2024 https://m.edso0.ru/12ed04b5
JudpakuronHas pemérka.
bu6moreka [IOK
81 Ycnosue nabmoncHus 09.01.2025 https://m.edso0.ru/f998d964
TJIABHBIX MAKCHMYMOB
bu6mmoreka [IOK
82 Pemterme saza 10.01.2025 https://m.edsoo.ru/d58c411a
83 ITontepedyHOCTh CBETOBBIX 13.01.2025 bubnuoreka [JOK
BoJH. [lonspuzanust cBera https://m.edsoo.ru/e9890fe9
84 Pewenue 3amay 14.01.2025 Eubmorexa HOK
https://m.edso0.ru/c56¢c8158
85 CBeToBbI€ SIBJICHUS B 15.01.2025 bubmuoreka [JOK
Ipupoe https://m.edso0.ru/0b36363d
86 O06o0meHue u 16.01.2025 bubmuoreka [JOK



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d

cUCTeEMaTHU3alusd 3HaHUN 110
Teme "Onruka"

https://m.edsoo.ru/8a14748b

KonTposabHas padora no

bu6mmoreka [IOK

7 17.01.2025

8 TeMe «OnTuKa» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH

88 KJIACCUUYECKOW MEXaHUKH. 90.01.2025 bubnuotexa [JOK
3aKOHBI JIEKTPOIMHAMUKY U https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cieruanbHOM 91.01.2025 bubnuoreka [IOK
TEOPUHU OTHOCUTEINBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpancTBeHHO-
BPEMEHHOW MHTEPBAJL.
[Ipeobpazosanus Jlopenna.
YcnoBue NpUYMHHOCTH. bubnuoreka [IOK

90 22.01.2025
OTHOCUTENBHOCTH https://m.edsoo0.ru/d83742bb
OJIHOBPEMEHHOCTH.
3ameieHHe BpEMEHU U
COKpAI[EHUE JITHHbI

01 DHeprus u HMHEIJILC 93.01.2025 bubnuoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo0.ru/853a64fc
CBsi3b Macchl ¢ PHEprueit u

92 UMITYJIECOM PEISTUBUCTCKOM 24.01.2025 bubmmorexa [JOK

Y P o https://m.edso00.ru/b6258ffa

YacTULIbI. DHEPTrusl MOKOS

93 PaBHOBeCHOE TemIoBOE 97 01.2025 bubmuoreka [JOK
H3JIy4YEeHHE https://m.edso0.ru/f54035a5

94 3akoH cMmemienus Buna 28.01.2025 bu6mmoreka [JOK



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5

https://m.edsoo.ru/1c5ff752

['umoresza M. I1nanka o bu6mmoreka [IOK
% kBaHTaXx. @OTOHEI 29.01.2025 https://m.edsoo.ru/a5ffa218
bu6mmoreka [{OK
96 DHeprus U UMIynbc GpoToHa 30.01.2025 httos://m.edsoo.ru/7ih307ec
®ororddext. OnbITh A. T Bu6 OK
97 CroneroBa. 3aKOHBI 31.01.2025 nommoreka L{
https://m.edso0.ru/8c68e5b9
dboTorddexra
VYpaBHeHHe DUHIITEHA 115 Bu6 OK
98 | dorosdbexra. "Kpacuas 03.02.2025 nomoreka I
https://m.edso0.ru/01ef4556
rpanuna” gorosddexra
JaBnenue ceera. OnbITh 1. bubnuorexa [JOK
%9 H. Jle6enena 04.02.2025 https://m.edso0.ru/64b4f966
. bu6moreka [IOK
100 BoJHOBEIE CBOMCTBA YaCTHII 05.02.2025 httos://m.edsoo.ru/f59cfcec
Bousnsl e bpoitns. Jlmuna
101 BOJIHBI Jie bpoiins u pasmepsl 06.02.2025 bubnuoreka [JOK
obJacTu JoKalu3aluu https://m.edsoo.ru/5df8bafl
JBUKYIIEHCS YaCTULIBI
102 KopnyckynsipHo-BOIHOBOM 07.02.2025 bubnuorexa LIOK
Iyaanu3M https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha 10.02.2025 bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crenuuka usmepeHuii B
104 Mukpomupe. COOTHOLIEHUS 11.02.2025 bubmmorexa LIOK

HEOIPENEIEHHOCTEN

https://m.edsoo.ru/65783dec



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec

Ieiizenbepra

bu6mmoreka [IOK
105 Pemenue rpaduyeckux 3amaq 12.02.2025 htts://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Pemenue pacu€THbIX 3a1a4 13.02.2025 htts://m.edsoo.ru/eeob3182
KontponsHas padota no
107 temaM: "OcHoBel CTO", ) 14.02.2025 bu6mmorteka [IOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/c3de891a
Jyanu3m"
OTBITE IO UCCIIETOBAHHIO
108 CTpPOEHUS aToMa. 17.02.2025 bubnuorexa [JOK
[InanerapHas Mozaenp aroma https://m.edso0.ru/312b750a
Pezepdopna
bu6moreka [IOK
109 Hoctynaret bopa 18.02.2025 https://m.edso0.ru/404dfada
Buppr cniektpoB. CriekTp Bu6 LIOK
. nbnmoTexa
110 YpOBHEH PHEPTUU aToma 19.02.2025 httos://m.edsoo.ru/cf74b11a
BOJIOpOJIa
111 CHoHTaHHOE U BBIHYXICHHOE 20.02.2025 bubnuoreka [JOK
M3IIy4eHHE CBETa https://m.edsoo.ru/f945d85c
112 Jlazep 21.02.2025 bu6mmnorexa LIOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa
113 I'eiizenOepra-lBaHeHKoO. 95 02.2025 bubnuoreka [IOK

3apsa 1 MaccoBOE YUCIIO
sapa. M30Tomsl.

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



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
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PaanoakTUBHOCTE

114

3aKoH paJIMOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HPYIOIIETO U3TYICHUSI.
Bnusnne pPaaOaKTUBHOCTH
Ha XUBBIC OPraHu3MBbI.
Jlo3nmerpus

26.02.2025

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

115

DHeprus B34 HyKJIOHOB B
sanape. S nepHsle CHIIbI.
Hedekt maccsl spa.
SAnepHble peakuuu. fnepHsie
peaktopsl. [IpobremMbr
YIPABJISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTMYECKHUE aCIEKThI
pa3BUTHS AIECPHOU
SHEPreTUKHU

27.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Mertoibl perucTparuu u
HCCIIeJOBAHMA
3JIEMEHTAPHBIX YaCTHII.
@yH/1aMEHTaJIbHbIE
B3auMoiericTBus. bapruoHsl,
ME30HBI U JICOTOHBI.
[IpencraBnenue o
CranapTHO# MOJIeNH.
KBapk-rnrooHnas Mmojenb
aZpOHOB

28.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/l1ac08a5b



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

117

du3uKa 3a npeaeaaMmu
CrannapTHO# MOJIeH.
TémHasa Marepus U TEMHas
sHeprud. EnuHCTBO
(bu3nvecKoil KapTHHBI MUpa

03.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTHA
aCTPOHOMHUU. 3HAUYCHHE
aCTPOHOMUHU

04.03.2025

bu6mmorteka [IOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHnMOCTh 3aKOHOB
(busukn 1151 00BSICHEHUSI
MIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTO bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHUI

05.03.2025

bu6moreka [IOK
https://m.edso0.ru/39c44028

120

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOTIBI,
PaZMOTENECKOTIIBI,
BHeaTMoc(epHas
aCTPOHOMHUS

06.03.2025

bu6moreka [IOK
https://m.edsoo.ru/4877aale

121

Bun 3Bé3mH0r0 Heba.
Co3zBe3nus, spKue 3BE3IbI,
[JIAHETHI, UX BUIMMOE
JIBHOKEHUE

07.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/aac588eb

122

Conneunas cucrema.
Connue. ConHeunas
aKTUBHOCTH. VICTOUHHK
sHepruu CoJiHIA U 3BE3 ]

11.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
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3BE3/1bl, UX OCHOBHBIE

123 XapaKTepI/ICTI/IIiI/I. Hwnarpamma 12 03.2025 bubnuorexa [JOK
"CIIeKTpaIbHBIN KIIAcC — https://m.edso0.ru/42169944
CBETUMOCTB"
3Be3/1bI TJIABHOM bu6mmorexa [IOK

124 13.03.202
OCJIEI0BATEILHOCTHU 3.03.2025 https://m.edsoo.ru/b3cb766¢
Bnyrpennee ctpoeHue 3BE3 .

CoBpeMeHHbIE
MIPEACTABIICHUS O bubnuoreka [IOK

125 14.03.2025
MPOUCXO0KACHUHU Y SBOJIIOIIUN https://m.edsoo0.ru/d09da494
CoiHna u 3B€37. OTaIsl
JKA3HHU 3BE3]

Mineunsiii [Iyte — Hama

126 innaKTHKa. Twunel TanakTHK. 17.03.2025 bubnuorexa [JOK
UépHble ObIphI B sApax https://m.edsoo.ru/7cd10a0a
rajlakTUK
Bcenennas. Pacmiupenue

127 Bcenennoii. 3akon Xab60ma. 18.03.2025 bubnuorexa LIOK
Teopust bosbiioro B3peIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe n3nmyuyeHue

128 MacmTa61ia;[ CTPYKTypa 10.03.2025 bubnuorexa LIOK
Bcenennoii. Meraranakruka https://m.edsoo.ru/ce234633

129 Hepeménnnie mpooieMbl 90.03.2025 bubnunoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe

130 Du3n4YeCKuil MPaKTUKYM 110 91.03.2025 bubnuoreka [IOK

TeMe "VccnenoBanue

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



https://m.edsoo.ru/42169944
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MAardUTHOTO IIOJIS
MMOCTOSIHHBIX MarHUTOB'" MJIK
"UccnenoBanue CBOMCTB
(dbeppomMarHeTHKOB" HITU
"UccnenoBanue JeHCTBUS
IIOCTOSIHHOTO MarHuTa Ha
pamKy ¢ Tokom"

131

@uU3NYECKU NPAKTUKYM 110
teme "M3mepeHue cuiib
Awmrniepa" nwim "U3ydyenue
3aBUCHUMOCTH CHJIBI AMITepa
OT CHJIBbI TOKA" WIIH
"OnpenesnieHue MarHUTHOM
VWHJYKIMU Ha OCHOBE
u3MepeHus cuibl Ammepa'

01.04.2025

bu6moreka [IOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKUH TPAKTUKYM I10
TeMe "VccnenoBanue
SIBJICHUS DJICKTPOMArHUTHOM
UHAYKIUU'" WIN
"OnpeneneHre HHIYKINT
BHXPEBOI'0 MarHUTHOTO
mosa"

02.04.2025

https://m.edsoo.ru/c36658da

133

Du3nYeCKU IPAKTUKYM I10
TeMe "UccnenoBanue
SIBJICHUS] CAMOMHAYKIUH" WU
"Cbopka Moaenu
ANEKTPOMAarHUTHOTO

03.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/b8fbh6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

reHeparopa"

134

Pu3NYECKU NPAKTUKYM I10
teMe "M3mepeHue nepuoaa
CBOOOTHBIX KOJIEOaHUH
HUTSHOTO U MPYKUHHOIO
MasiTHUKOB"

04.04.2025

bu6mmoreka [{OK
https://m.edsoo.ru/5d159d35

135

@u3NYECKU NPAKTUKYM T10
teme "[IpeobpazoBanue
SHEPTHUH B PY>KUHHOM
MasiTHUKe"

07.04.2025

bu6morteka [IOK
https://m.edsoo.ru/a28026bd

136

Pu3NYeCcKUil NPAKTUKYM 110
teme "HMccnegoBanne
IIEPEMEHHOT0 TOKa Yepe3
MIOCJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop’ mimn
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MepEeMEHHOT0 TOKa"

08.04.2025

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM I10
teme "M3yueHue napameTpoB
3BYKOBOU BOJIHBI"

09.04.2025

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

138

DuU3nYECKU IPAKTUKYM I10
teMe "M3mepenne
II0KAa3aTes MPEIOMIICHUS
crexna" win "[lonydyenne
1300pakeHus B CUCTEME U3

10.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal



https://m.edsoo.ru/5d159d35
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IIJIOCKOTO 3€pKaJia U JTUH3bI"

139

Pu3NYECKU NPAKTUKYM I10
teMe "MccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
MpUMepe XUAKUX JTUH3)" Win
"Uzmepenue hoKycHOTO
PacCcTOSIHUS PACCENBAIOIINX
uH3"

11.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/b879fb3f

140

Pu3nYecKUil NPaKTUKYM 110
teMe "HaOmronenue
IU(ppakuu, UHTEpPEepeHIuN
U noJispu3anuu csera'

14.04.2025

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

®U3NYECKUH TPAKTUKYM I10
teme "Onpenenenue
UMIYJIbCA ¥ SHEPTHH
PENSATUBUCTCKUX YacTHIL (T10
(dhoTorpadusim TpeKkoB
3apsHKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

15.04.2025

bu6moreka [IOK
https://m.edsoo.ru/63756¢c47

142

Du3nYeCKUi IPAKTUKYM I10
teme "M3mepenue
noctosiHHOM [Limanka Ha
OCHOBE UCCIIEIOBAHUS
doTorddexra" unu
"UccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA Yepe3 CBETOAUO/T

16.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

OT HalpspKeHus"

143

Pu3NYECKU NPAKTUKYM I10
teMe "MccnenoBanue
CIIEKTpa Pa3peKEHHOTO
aTOMapHOIo BOJOPOJa U
W3MEpPEHHE MOCTOSIHHOM
PunGepra"

17.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

@u3NYECKU NPAKTUKYM T10
teme "HMccnegoBanne
pagroakTUBHOTO (PoHA ¢
HCIOJIb30BAHUEM JO3UMETpa"
i "M3ydeHne norIoneHus
Oerta-gyacTuI] aITFOMUHIEM"

18.04.2025

bu6moreka [IOK
https://m.edsoo.ru/c3dabe6e

145

®U3NYECKUH TPAKTUKYM I10
Teme "HabGmronenns
3BE31HOrO Heba
HEBOOPYXKEHHBIM TJIa30M C
HCII0JIb30BaHUEM
KOMIIBIOTEPHBIX MTPUIIOKESHUI
JUTS OTIPEJICTICHUS TIOJIOKECHUS
HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOTo
MoJymapus 1 sipkue 3BE3/b1"
niu "HaOmroneHus B
teneckon JIyHbl, T1aHeT,
TYMaHHOCTEHU U 3BE3THBIX

21.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
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CKOTUICHUH"

146

O06o0mIeHue u
CHCTEeMaTH3aIus 3HAaHUI.
Pounb ¢pu3uku u actpoHOMUH
B DKOHOMHYCCKOM,
TEXHOJIOTHYECKOM,
COITMATBLHOM M STHUECKOM
cdepax nesTeTbHOCTH
yeJioBeKa

22.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

147

O60061enHue u
CHUCTEeMaTU3als 3HaHHM.
Ponb u MecTo pusmku u
aCTPOHOMHUHU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHUpaA

23.04.2025

bu6moreka [IOK
https://m.edsoo.ru/18f19f7c

148

O6061eHue u
CUCTEMaTHU3alUs 3HAHUMN.
Ponb ¢puszmyeckoit Teopuu B
hopmMupoBaHUHU
MIpeJICTaBICHUI O
(buznyeckoil KapTUHE MUpA,
MecTO (pU3NUEeCKON KapTHHBI
MHpa B 0011eM psay
COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUN O
pupoJie

24.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O06006111EHNE U
CUCTEMATU3ALMs 3HAHUN 110

25.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b

teme "Kunemaruka"

O06o00611IEHNE U

150 cUCTEMATHU3AIUA 3HAHUH 110 28.04.2025 bubnmorexa LOK
" " https://m.edsoo.ru/4e31b507
TeMe "Kunematuka
O0o0611EeHNE U Eub OK
151 cUCTEMATH3AIA 3HAHUH 110 29.04.2025 nosmorexa I
" " https://m.edsoo.ru/2dfbafcs
teme "J[uHaMmuKka
O0o0611EHNE U
152 CHUCTEeMaTHU3alrs 3HaHUI IO 30.04.2025 bubnuotexa [JOK
teme "CraTtnka TBEpAOIro https://m.edsoo.ru/3cca482e
Tema"
O0o006111EHNE U
153 CHCTEMAaTH3alus 3HaHUH I10 02.05.2025 bubnuorexa [JOK
Teme "3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/32a4d1a0
MexaHuke"
O0o0611EHNE U
cHCTeMaTU3aIys 3HaHU| 110 BuG OK
154 | Teme "OctoBbi 05.05.2025 nommoreka L
. https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHHETHYECKOM
Teopun"
O06006111EHNE U
155 cHCTEMAaTU3aIs 3HaHUH 110 06.05.2025 bu6mmoreka [JOK
teme "TepmoanHaMuka. https://m.edsoo.ru/c63f7c10
TermnoBsie MaIUHEL"
156 O6o0menue u 07.05.2025 bubmuoreka [JOK

CHCTeMaTHu3aIys 3HaHUH 110

https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

Tteme "ArperaTHble
COCTOSIHUS BEILIECTBA.
da3o0BbI€ MEpexoibl"

O06o0611eHNE U

. bubnuoreka [IOK

157 ;:;Teeg:;:;ﬁ;iiinfoiz" 08.05.2025 https://m.edSO(])_.[ ru/3bf0def9
O06o06mmeHne u
cHCTeMaTH3ams 3HaHuH 110 bubmnoreka IIOK

158 teme "TIoCTOSHHBIM 12.05.2025 https://m.edSO(])_.I ru/71453ee6
AIEKTPUYECKUN TOK"
O06o06mmeHne
cHCTeMaTH3amus 3HaHuH 110 bubmnoreka IJOK

159 Teme "TOKH B pa3IMIHBIX 13.05.2025 https://m.edsog ru/3d40077a
cpenax"
Obobmerie 1 . bu6moreka [IOK

160 CHUCTEeMaTH3aIns 3HAHUH 110 14.05.2025
Tene "MarHiTHOE Home” https://m.edsoo.ru/3b4c06ae
Pe3epBHbIit ypok.

161 COI/I6C(?F6CII-\I/IIZ;{I/II/I:ELII;II/I}I 3HAHUU T10 15.05.2025 bubmorexa [TOK
Teate "TeKTPOMATHHTHAS R https://m.eds00.ru/053e2248
uHIyKOus"
PesepBHbIi ypOK.

162 O6o0menue u 16.05.2025 bubmuoreka [JOK

cUcTeEMAaTH3alMs 3HAHUH 110
TeMe "MexaHnyecKue

https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

KoJicoanus"

PesepBHBIl ypOK.
O06o0mmenue u

bu6mmoreka [{OK

1 i 19.05.202
63 CI/ICTCVI:/IaTI/I?;aHI/I?[ 3HAaHUH 110 9.05.2025 httos://m.edsoo.ru/5e2bb83d
TeMe "DIIeKTpOMarHuTHbIE
KkosieOanus"
PesepBHBIl ypOK.
O0o0611EHNE U By 110K
. noImoreka
164 CI/ICT@}:/I&TI/IS'&HI/ISI 3HAHWH 110 20.05.2025 httos://m.edsoo.ru/96a7a2dd
TeMe "MexaHNUecKHne u
3JEKTPOMArHUTHBIE BOJTHBI"
PesepBHBIi ypOK.
O06o06mmeHNe 1 bubnuorexa [JOK
165 CUCTEMATH3aLMs 3HAHUH T10 21.05.2025 https://m.edsoo.ru/52ad1603
Teme "OnTuka"
Pe3epBHbIit ypok.
166 O06o06mecHNE 1 ) 99 05.2025 bubnuorexa [JOK
CHCTEMAaTHU3aIusA 3HaHUH T10 https://m.edsoo.ru/5bec1c65
TeMme "OcuoBer CTO"
Pe3epBHbIit ypok.
O06006111eHNE U
167 cHCTEMAaTU3aIs 3HaHUH 110 23.05.2025 bubmorexa LIOK
" https://m.edsoo.ru/f7¢59d38
teme "KopnyckynsipHo-
BOJIHOBOM yanu3m"
168 PesepBHbIi ypok. 96.05.2025 bubnuoreka [IOK

O06006111EHNE U

https://m.edsoo.ru/1f511654



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

cUCTEMAaTH3alUs 3HAaHUU 11O
Teme "Pusuka aroma"

169

PesepBHBIl ypOK.
O06o0061IeHNE U
cHCTEMAaTH3aIus 3HaHUH 110
TeMe "@u3nKa aTOMHOTO
siipa ¥ DJIEMEHTAPHBIX
gactui”

27.05.2025

bu6mmorexa [IOK
https://m.edsoo.ru/905c5ce0

170

PesepBHBIil ypoOK.
O06o0menue u
cHCTeMaTH3amus 3HaHuH 110
TeMe "DIEeMEHTHI
actpoduzuxu"

27.05.2025

bu6moreka [IOK
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1.Yuebnuk. .B.A.KacbsnoB. @usnka 10 kimacc. Yrinydnennsiii yposerb. M:»Jlpoda» 2020r
+ DnexTponHas popma yueOHUKa

2.Yuebnuk. .B.A.KacessHoB. @usuka 11 xinace. Yraoyonenustit yposens. M:»/lpoda» 2020r
+ DnektpoHHas popma yueOHMKA

3. A.E.MapoH, E.A.Mapon./lunaktndeckne marepuaisl k yaeOHnkam B.A.KacesHOBA.
®uszuka 10 knacc. (ba3oBblil u yrinyonénneliii ypoBeHs) M: «/Ipoda»
4. A.E.Mapon, E.A.Mapon./lunakruyeckue marepuansl Kk yaeonukam B.A.KacbsHoBa.

®usuka 11 kmacc. (ba3oBslii 1 yrmyOnéHHbiil ypoBeHb) M: «Jlpodar»

3 PeimreBuu. A.Il. @usuka. 3amaunuk 10 — 11 kimaccel: mocobue mist
o0mieo0OpazoBarenbHBIX yupexaeHuii/ A.IT.PeiMkeBud. — 18-¢ u3j., crepeoTuriHoe

M.Ipoda 2014 — 188c.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. B.A.KacesanoB. Meroaudeckoe nmocooue. @usuka 10 kiracc. YrimyOieHHbINH YPOBEHbD.
M:»JIpoda» 2015r

2. B.A.KacesH0B. Metomnueckoe nocooue. dusuka 11 xnacc. YriayOieHHbIA YPOBEHb.
M:»JIpoda» 20151

3. KaGapaun O. ®. DkcniepuMeHTaIbHBIE 3aaHus 110 dusuke. 9—11 kir.: yue6. mocobue
Ui yyammxcs ooeoOpaszoart. yupexaenuii / O. @. Kabapaun, B. A. Opnos. — M.:
Bepoym-M, 2001. — 208 c.

4.®duzuka. 10 ki1acc: TEXHOJIOTUYECKUE KapThl YPOKOB 10 yueOHuKy [ SI.Msikuiesa,
b.b.byxosueBa, H.H.Cotckoro / aBT.-coct. H.JI.Ilenareituenko. — Bonrorpaa: Yuutens,
2019. - 229 c.

5.@u3uka. 11 knacc: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHuKY I'. 5. Msikuiesa,
b.b.byxosueBa, H.H.Cotckoro / aBt.-coct. H.JI.Ilenareituenko. — Bonrorpan: Yuutens,

2019. - 229 c.



6.Ipomuesa O.1. CGopHuk 3aza4 o dpusuxe: 10 -11 kaacesr: K yaeOuuky I'.5l.Mskuuesa u ap.
«®Pusuka. 10 knace

5.«®usuka. 11 kmace». @PI'OC (x HoBbIM yueOHuKam) /O.1.I'pomuesa. — 5-e uznanue,
nepepaborana u gonojHeHa — M.: M3natenscTBO «OK3amen», 2019. — 208 c. (Cepus
«Y4eOHO-METOANYECKHI KOMILUIEKTY).

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1.http://fcior.edu.ru/
2.https:/fipi.ru/

3.https://mathb-ege.sdamgia.ru/
4.https://resh.edu.ru/
5.https://www.yaklass.ru/

6.https://uchi.ru/
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