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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero obmiero odpazoBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHMM M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
nporpammsbl, npeacraBieHHbix B PI'OC COO, a Takxke ¢ yu€tom (enepanbHoi padoueit
nporpaMMbl BocniuTanus U KoHuemnuu npenogaBanusi yueOHoro mpeamera «DPusnka» B
oOpa3oBaTenbHbIX oOpranmzanusx Poccuiickoii @Denepaiu, pealnu3yOUUX OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 10 @Qu3uke omnpeAenser o00s3aTeIbHOE NPEIMETHOE COJIepKaHue,
yCTaHaBIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIILHOCTh U3YUCHHSI TEM U Pa3/eioB yU4eOHOTO
npeaMeTa ¢ yu4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOywatomuxcs. [lporpamma mno ¢usuke paér
IpeJICTaBICHUE O LIETSX, COJIEPKaHnH, O0IIEel CTpaTeruu 00y4eHHsl, BOCIUTAHUS U PA3BUTHUS
oOyuaromuxcs cpecTBaMu yueoHoro npenMera «du3nka» Ha yriryoJéHHOM ypOBHE.

W3ydenne kypca (QU3MKH YrIIyOJIEHHOTO YpPOBHS TO3BOJSET pealM30BaTh 3aJadu
npohecCHOHaNBHOM OPUEHTAIINH, HAPABJICHO HA CO3/IaHKE YCIOBHUI ISl IPOSIBICHUS CBOUX
UHTEJJICKTYaJIbHBIX U TBOPYECKMX CIIOCOOHOCTEH KaXJbIM O0O0yYarolmMMCs, KOTOpPbIE
HEOOXOUMBI JUIsl TPOAODKEHUS 00pa3oBaHUs B OpraHM3alMsIX Mpo(ecCHOHAIBHOTO
0o0pa30BaHMsI 1O PA3INIHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CHEIHATIbHOCTSIM.

B mporpamme mo ¢Qusmke ompenensioTcs MIaHupyeMble pe3ysbTaThl OCBOCHHUS Kypca
¢u3uk Ha ypoBHE cpeaHero oOmiero o0Opa3oBaHUS: JUYHOCTHBIE, METAamNpeIMETHEIC,
npeaMeTHble (Ha yriayOnéHHoM ypoBHE). HaydHO-MeTol0JIorMYecKkoil OCHOBOM st
pa3paboTku TpeOOBaHMN K JMYHOCTHBIM, METAIPEIMETHBIM M IMpPEIMETHBIM pe3yJbTaTam
oOydJarouuxcsi, OCBOMBIIMX MpOrpaMMy MO (U3MKE Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs Ha YIIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

[TporpamMMma 1o (pu3mKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (PU3MKM Ha YriIyOJIEHHOM ypOBHE, B TOM
qHClie IPEeIMETHBIE PE3YIbTAThI 10 ToAaM 00ydYeHHUS;

cozepkanue yudeOHoro npeamera « Pu3ukay 1mo rogam o0ydeHHs..

[TporpamMma mo ¢u3MKe UMEET MPUMEPHBIA XapaKTep W MOXKET ObITh MCHOJIb30BaHA
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOMX PabOUYUX MPOTPAMM.

[TporpaMMa 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO WHULMATUBY YUHUTENEH U
MPEIOCTaBISET BO3MOXKHOCTH JUIS PEAM3allMid PAa3IMYHBIX METOAMYECKHX TOIXO0J0B K
npenojiaBaHuio GU3uKU Ha yriayOJaEHHOM YPOBHE IMPHU YCIOBUM COXPaHEHHs 00s13aTelbHOM
4acTH COJIepP KaHUs Kypca.

dusuka Kak Hayka O HamOojee OOUIMX 3aKOHAX MPUPOIbI, BHICTYNas B KauecTBE
yu4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHMHA 00
okpyxaromiemM mupe. IKoapHBINH Kypc (U3WKH — CHCTEMOOOPA3YIOUINI JJIsl €CTECTBEHHO-
HAYYHBIX Y9€OHBIX MPEAMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SIBIICHWUW, W3y4aeMBbIX XUMHUEH, Ouonoruei, (usmveckoil reorpadueil u acTpOHOMHEH.
Hcnonp3oBaHne M akTUBHOE MPUMEHEHHE (M3MUECKUX 3HAHUI OMpeNensio XapakTep U
OypHOE€ pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B chepe IHEPreTHKU, TPAHCIIOPTA, OCBOCHHSI



KOCMOCa, MOJY4YEHHUsS HOBBIX MATE€pUAJOB C 3aJaHHBIMU CBoOWcTBaMH. M3yueHue Quzuku
BHOCHUT OCHOBHOM BKJIag B (OpMHpOBaHHE €CTECTBEHHO-HAyUYHOM KapTUHBI MHUpa
oOyuaromierocsi, B (OpMUPOBAHHE YMEHUN NPUMEHSATh HAYYHBIH METOJA MO3HAHUS TPHU
BBITIOJIHEHUU UMH Y4€OHBIX HCCIIEIOBAaHUM.

B ocHOBYy Kkypca (u3uMKM Ha YpOBHE CpEAHEro OO0IIero oOpa30BaHUS IMOJIOKEH Pl
UJei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €r0 TOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEU KYPC SBJIAETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJIEPKUT MaTepuaj U3 BCeX pa3fesioB (U3MKH, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoea cenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuasl Kypca (Qu3uku oObeIUHEH
BOKpPYT (u3uueckux teopuit. Benymum B Kypce siisieTcst GOpMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE  peanusauus  NOPEANOJaracT  HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHLHMaNa (PU3NYECKOW HAyKH, OCMBICIICEHUE CBSI3M pPa3BUTUA (PU3UKU C
pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU
npoOiemMamu.

Hoea npuknaonoui nanpaenennocmu. Kypc Qusuku yriayOon€HHOTO YpOBHS
IpEAnojgaraeT 3HAKOMCTBO C IIHPOKUM KPYIrOM TEXHUYECKUX M TEXHOJOTUYECKUX
NPUIIOKEHUHN U3yUYEHHBIX TEOPHUI U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypOBHE OOIINX
IIPEICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTUHU.

Hoea rkonocuzayuu peanusyercs NOCPEACTBOM BBEICHUS AJIEMEHTOB COAEpPKaHUA,
MOCBSLIEHHBIX 3KOJOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C PA3BUTHEM
TEXHUKM W  TEXHOJOTMH, a Takke OOCyXJeHHs MpodieM  palMoOHAIbHOTO
IPUPOIONOIB30BAHUS U SKOJIOTMUECKON OE€30MaCHOCTH.

OcBoeHue cojepkaHusi NporpamMMbl MO (U3UKE JOJDKHO OBITh TIOCTPOCHO Ha
OPUHIMIAX CUCTEMHO-ACITENBbHOCTHOTO mnonaxona. Jusg ¢us3ukum peanusanus 3THUX
OPUHLMIIOB Oa3upyeTrcss Ha UCHOJIb30BAaHUM CAMOCTOSATEIBHOTO SKCIEPUMEHTa Kak
MIOCTOSTHHO JIeHCTBYIOMIETo (hakTopa ydeOHOro mporecca. s yriry0iaEHHOTO YPOBHS — ATO
CHUCTEMA CaMOCTOSITEIbHOTO YYEHUYECKOTO 3KCIEPHMEHTa, BKIIOYAIOUIEro (hpOHTalIbHbIE
YUYEHMUYECKHE ONBITHI NMPU M3yYEHUH HOBOTO Marepuania, JabopaTopHbie padOThl U pabOTHI
npakTukyma. [Ipyu 3ToM BO3MOXHBI JIBa crioco0a peanu3anuu GU3n4ecKoro npaktukyma. B
MEepPBOM CiIy4dae MPaKTUKyM mpoBoauTcs ymbo B koHie 10 u 11 kmaccoB, nmubo mocne
MEPBOTO W BTOPOTO TOJYTOAWUN B KaXJOM U3 3TUX KiaccoB. BTopoit cmocod — 310
MHTErpanus padoT MpakTUKyMa B CHUCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOJATCS B
npolecce u3yueHus paszzaena (temel). Ilpu stom moa paboTamu MpakTUKyMa MOHHUMAETCS
CaMOCTOSITEJIbHOE HCCIIEIOBAaHNE, KOTOpPOE MPOBOAUTCS IO PYKOBOACTBY CBEPHYTOTO,
00001EHHOTO BUJa O6€3 MOIIAroBOi HHCTPYKIUH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOTO HKCIIEPUMEHTA, Jab0opaTOPHBIX padoT
U TpaKkTHUKyma IMpeACTaBieHa €IUHBIM IepeyHeM. BbiOop TemaTuku ajii 3TUX BHUJIOB
YUYEHMUYECKUX TMPAKTHUYECKUX padOT OCYIIECTBIAETCS YYaCTHUKAMH OOpa30BaTEIbHOrO
npouecca UCXOAs W3 OCOOCHHOCTEH MOYpOYHOro IUIAHMPOBAHUS M OCHAIIEHHUsS KaOuHeTa
¢uzuku. Ilpu sTom obecrieunBaeTcsi oBiajeHHE OOYYAIOIIUMUCSH YMEHUSIMU IMPOBOIUTH



npsiMble U KOCBEHHbIE M3MEPEHUS, MCCIEAOBAHMS 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE YAENAETCA PEIICHUIO PAacYETHBIX M KAa4eCTBEHHBIX 3amad. llpu
TOM I PAcUYETHBIX 3a/1au MPUOPUTETOM SBIISIIOTCSA 3a7aud C SIBHO 3a/IaHHOM U HESIBHO
3alaHHON  (UM3MYECKOM MOJEINbI0, TMO3BOJSIONIMNE TPUMEHSATh HM3YYCHHBbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiefia Kypca, Tak U UHTErpupys NIpUMEHEHUE 3HAHUH U3
pa3HbIX pasnenoB. Jlig KadecTBEHHBIX 3ajjady MPUOPUTETOM SBJISIOTCS 3a/laHus Ha
o0BsicCHEHHE/TIpeICKa3aHne MPOTEKaHUS (PU3NUECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIIEH
KU3HHM, TpeOyromue BbpIOOpa  (PU3MYECKOW MOJENM Il  CUTyallud  IPAaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHusasmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrneueHnIo yd4eOHOTo mporecca Kype Gpusuku yriayOaéHHOro YpOBHS Ha YPOBHE CPEIHErO
oOuiero oOpa3oBaHMs JTOJKEH M3y4daTbCs B YCIOBUAX IMpeaMeTHOro kabunera. B xaOunere
bu3NKKM ODKHO OBITH HEOOXOAMMOE JlabopaTopHOE O000pYIOBAaHWE ISl BBHIMOJHEHUS
yKa3aHHBIX B IporpamMme no (pu3mke y4eHHYECKUX ONBITOB, JIAOOPATOPHBIX padOT U padoT
NPaKTHKyMa, a TaKXKe IEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpallMOHHOE 000pyAoBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U OOECIEUMBAET MOCTAHOBKY NEPEUMCIICHHBIX B IpOrpaMme
10 (U3UKE KIIFOUEBBIX JEMOHCTpALMH ISl UCCIIEAOBAHUS U3y4aeMBbIX SIBJICHUH U MPOLIECCOB,
IMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHOE 000pYIOBaHUE JJI YYEHUYECKUX MPAKTHUECKUX paboT popMupyercs B
BUJIC TEMAaTUYECKUX KOMILJIEKTOB M 00ECTIEYMBAETCS B pacyéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyyvaronuxcsi. TeMaTudeckue KOMIUIEKTHI JaOOpaTOPHOTO OOOpPYAOBAHHS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCHOJIb30BaHUHM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IUPPOBBIX JaOOpATOPUI.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SIBIISIFOTCS:

dbopMupOBaHHE HHTEpeca W CTpPEeMJICHUS OOydalolUXCsl K HayyHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABIEHUH O HAYYHOM MeToJe TNoO3HaHus U (OpMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHNE HAyYHOTO MUPOBO33pPEHUS KaK pe3ysbTaTa U3yYeHHUS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

(dbopMupoBaHHE YMEHHUI OOBSICHATH SIBJICHHS C UCHOIb30BaHUEM (DU3UUYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoOBaHUEe MPEACTABICHUI O PO (PU3UKH JJIST Pa3BUTHSL JPYTHX €CTECTBEHHBIX
HAayK, TEXHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymel mnpodeccruoHaaIbHOMN
NESTENIbHOCTH, CBSI3aHHBIX C (DPU3MKOW, MOJATOTOBKA K JajibHEiIIeMy OOyY€HHIO B 3TOM
HaTpaBIICHUH.

JlocTxenne ITHX Ieliell 00ecTieunBaeTCsl PElIeHneM CIEAYIONMUX 3a]a4 B MpoIlecce
U3y4YeHUs Kypca (U3MKH Ha YPOBHE CPETHETrO 001Iero 00pa3oBaHus:



npuoOOpeTeHNEe CUCTEMbl 3HAHUUA 00 OOlMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIOYAs MEXaHHWKY, MOJIEKYJSIPHYIO (DH3UKY, SIEKTPOJAMHAMHUKY, KBAaHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHUW TMPUMEHATh TEOPETHUUYECKUE 3HAHUS A OOBSCHEHUS
bu3nUecKuX SBICHUN B IPUPOJIE U JIJISl PUHATUS PAKTUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HH,

OCBOEHHE CMOCOOOB pELICHUS Pa3IUYHbIX 3aJad C SIBHO 3aJaHHOM (u3mueckoi
MOJIEJIbIO, 3a/lay, MOAPA3yMEBAIOUINX CaMOCTOSTENIbHOE CO37aHue (PU3MUECKON MOJeNH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4, B TOM YHMCIIE 3a]]a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TMPHUHIMUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSHUSA HA OKPYKAIOIIYIO CPEAY;

OBJIQJICHNE METOJaMU CaMOCTOSITEIBHOTO TUIAHUPOBAHMSI M MPOBENCHUS (DU3HMUECKUX
HKCIIEPUMEHTOB, aHalIM3a W MHTEpIpeTaluy WHGOPMAIMU, ONPEACeICHUs] JTOCTOBEPHOCTU
MOJIYYeHHOTO pe3yJsIbTaTa;

CO3JaHHUE YCIOBUM JUISl pa3BUTHS YMEHHH IPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUYECKON
NEeSATEIbHOCTH;

pa3BUTHE HHTEepeca K cdepam NpodhecCHOHANbHOW JEATENbHOCTH, CBA3AHHOM C
bu3HUKOiA.

B cootBerctBUM ¢ TpeboBanusimu OI'OC COO yriayOnEéHHBIA ypOBEHb H3Y4YEHUS
yueOHoro mnpeamera «Duzrka» Ha YpOBHE CpEIHEro OO0IIero oOpa3oBaHUsl BBIOUpAETCS
00yJarouMMucs, IIIaHUPYIOIMMH MIPOIOJKEHHE 00pa30BaHus MO CIIEHHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO TIPOoQuIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YypOBEHb) Ha YPOBHE CpEAHEro o0O0Iero
obpazoBanusi otBoauTcs 340 yacoB: B 10 xiacce — 170 4gacoB (5 yacoB B Henenio), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemsplii B mporpamme no (U3MKe MepedyeHb JadOpaTOpPHBIX M MPAKTUYECKHUX
paboT SBIAETCS PEKOMEHJOBAaHHBIM, YUHUTENb JIeNIaeT BHIOOP MPOBEIACHUS JIa0OPaTOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00YJarOIINXCS.



COJEP)XAHUE OBYUYEHUA
10 KITIACC

Paznen 1. Hayunbiii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHAaMeHTaIbHas Hayka o nmpupojae. HayuHbiii MeTo MO3HAHUS U METOMbI
UCCJIEeI0BaHUS (PUBUYECKUX SIBIICHUU.

DKCnepUMEHT U TeOpHUsl B MpoIecce Mo3HaHus npupoasl. Habmonenre u sKCriepuMeHT
B (u3HKe.

Crioco6b1 n3MepeHus PU3NUecKuX BETMYNH (aHAIOTOBBIC U ITU(POBBIC H3MEPUTEITHHBIC
pUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemrHocTu U3MEPEHUN PU3NUECKUX BETUYUH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue (u3nueckux SBICHHMM U TpoleccoB (MaTepualibHash TOYKa,
aOCOJIFOTHO TBEPJOE TEJO, HUJealbHAas >KUIAKOCTb, WJICAJIbHBIM a3, TOUCUHBIA 3apsin).
['unote3a. PU3nYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KAapTUHBI MHpa, B
IIPAKTUYECKOM JIEATENBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3Mepenue cuiabl TOKA M HANPSOKEHHWS B LENH IOCTOSHHOTO TOKa MNpPU ITOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ g poBoi JabopaTopueit o gusuke. [Ipumepsr uzmepeHus: GU3NIECKUX
BEJINYMH IPY MOMOIIU KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCHUTEIBHOCTh MEXAaHUYEeCKOro IBrkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Pagnyc-BekTOop MaTepuaqibHOM TOYKH, €ro MPOEKIMW Ha OCH CUCTEMbI KOOpJUHAT.
Tpaexropusi.

[lepemelienne, CKOPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIUH HA OCH CHUCTEMBI KoopauHat. CioXeHue nepemMenieHni
Y CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJUMHEHMHOE JBWKEHUE. 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUATbHON TOYKHA OT BPEMEHHU U UX TpaduKy.

CBobogHOe majeHue. Y CKOpeHHEe CBOOOIHOIO IMaicHus. J[BrkeHne Tena, OpOIIeHHOTO
1oJ yIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M YCKOPEHHSI MAaTepHAIbHOM
TOYKU OT BPEMEHH U UX rpaduKH.

KpuBonuHeitHoe paBmkKeHUE. [[BUKEHHE MaTepUAIBHOM TOYKH 10 OKPYXKHOCTH.
VYrioBas u nauHelHas ckopocTh. [lepwon m yacrora obpamienus. LleHTpocTpeMuTENBHOE
(HOpMaJIbHOE), KacaTeIbHOE (TaHT€HIIMAIBbHOE) U TIOJIHOE YCKOPEHHUE MATEPHUAIIbHON TOUKH.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: CHUIOMETP, JBUKEHUE
CHapsIOB, LICTIHbIC, IIIECTePEHYATHIE U PEMEHHBIE TIepeaadr, CKOPOCTHBIC TU(DTHI.



Jlemoncmpayuu.

Mopens cucteMsl OTCUETA, MILTIOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK IBUKEHUS.

Crioco0ObI uccIeI0BaHusl IBUKEHUIA.

MutrocTpanys NpeaenbHOro nepexoia U N3MEpEHHE MTHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanue ABMKEHUI C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HabGnronenue nBm>xeHus Tea, OpOIIEHHOTr0 MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE DyTEW, TPACKTOpPUMN, CKOPOCTEH IBHWKEHHS OJHOIO M TOTO K€ Tella B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomol, nPAKMUKyM.

M3ydeHne HEpaBHOMEPHOI'O JIBUKEHUS C LEIIBIO ONPEAEIEHNs] MTHOBEHHON CKOPOCTH.

N3mepeHne ycKOpeHUs IIpU OPSIMOJIMHEHHOM pPAaBHOYCKOPEHHOM JBIDKEHHUM 10
HAKJIOHHOU IIJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPA PABHOYCKOPEHHOM JIBUKEHUU.

H3mepenne ycKOpeHUsI CBOOOJHOrO mMaaeHHus (PEKOMEHJOBAaHO HCIIOJIb30BAHUE
udpoBoit 1aboparopun).

N3ydyeHue nABMKEHHs Tena, OpOLIEHHOrO TOpH30HTaidbHO. I[IpoBepka rumoressl O
IpSAMOM NPOMOPUMOHATIBHOM 3aBHCUMOCTH MEXKAY JNAIBHOCTBIO TOJETA W HAYAIBHOU
CKOpOCTBIO TeJIa.

N3ydeHne NBUKEHHUS TeJa 110 OKPY>KHOCTH C IOCTOSITHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH IEpHOJA OOpalieHUs] KOHUYECKOTr0 MAasTHHUKAa OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona. HMuepumaneHble  cuctembl  oTcuérta.  [IpuHiumn
otHocuTenbHoCTH ["anunes. HennepuuanbHble cucteMbl 0TCUETA (ONpeesieHUe, IPUMEPBI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMHU CHUJL.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJEHTHOCTh T'PABUTALIMOHHOW W WHEPTHOMU
MAacCBl.

Cuna T1spkecTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoil muUpoThl. JIBUKEHUE HEOECHBIX TET M MX
cryTHUKOB. 3akoHbl Kemtepa. [lepBas kocMuueckast CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBmxyierocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHUS CKOJBXKEHUS WU CHUJIa TPEHHUS MOKOS.
Koadpdunuent tpenus. Cunia conpoTUBIICHUS MTPU ABMXKCHUU Teja B KUAKOCTU UITU Tase, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JABUKEHHS.

Hasnenue. I'mapocrarnueckoe nasnenune. Cuna Apxumena.

TexHuyeckue ycTpoMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: MOAIINUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu.

HaOnronenue nBUAKEHUs TeJl B MHEPIIUATbHBIX U HEMHEPIIUATBHBIX CUCTEMAX OTCUETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenue AByX LWIMHAPOB WM IIAPOB PAa3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIONICH MPUIOKEHHBIX K TEIy CUJ C IMPOU3BEICHUEM MacCChl
T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

W3mepenne paBHOACUCTBYIOIIEW CUJT TNpU JABHKEHUH Opycka 1O HaKJIOHHOU
TJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHU JBHKEHHUSA OpyCcKa MO HAKJIOHHOMN
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €r0 MAcCCHI.

HccnenoBanne 3aBUCUMOCTHA CUJI YIIPYT'OCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
o0Opasie, oT ux aedopMarium.

N3ydyeHne OBMXKEHUS CHCTEMBI TEJ, CBS3AHHBIX HUTHIO, MEPEKUHYTOM 4Yepe3 JIETKUU
OJIOK.

N3smepenne kodddummenta TpeHHs 1O BEJIMYMHE YIIIOBOTO  KoddduimeHrta
3aBucuMocTH Frp(N).

UccnenoBanne JBWXEHUS Opycka MO HAKJIOHHOM IIJIOCKOCTH C TMEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yueHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpaoe Tenmo. IlocTtymaTenbHOEe W BpamaTesibHOE JBUMKEHUE TBEPAOTO
Tesla. MOMEHT Cuibl OTHOCUTENBHO OcH BpamieHud. [lnedo cumbl. Crioxenue cui,
MPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

Y cioBust paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHnueckue yCcTpoucTBa U TEXHOJIOTUYECKUE ITPOLECChl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pemEéTyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIl10BUSL paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanue ycioBur paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.



Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynbc maTepuaabHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc cucreMbl
MaTepUAIIbHBIX TOYEK. Teopema 0 IBHKEHUHU LIEHTPa MaccC.

NMnynibe CHITBI M UBMEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT nmnysibca MaTepuanbHOM TOYKHU. IIpencraBieHne O COXpaHEHWM MOMEHTA
VMITYJIbCA B [ICHTPAJIbHBIX MOJAX.

PaboTta cuiibl Ha MaJloM UM Ha KOHEYHOM IepeMenieHuu. ['paduyeckoe mpencraBiieHre
pabOoThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckas 3Heprusi MaTepraibHOM TOYKH. Teopema 00 M3MEHEHUN KMHETHYECKOU
SHEPIUU MaTEepUaIbHON TOUKHU.

IloreHnmManbHple W HENOTEHUMalbHblE  cuibl.  lloTeHuumanbHas — sHeprus.
[ToTeHmmanbHas sHEprus ynpyro AehopMHUpOBaHHON MNpykuHbI. [loTeHIManbHas SHEPTUS
T€Ja B OJHOPOAHOM TIpaBUTAlMOHHOM mnose. lloreHuumaneHass »Heprus Tena B
IPABUTALMOHHOM TIOJIE€ OJHOPOAHOrO Mmapa (BHYTpU W BHE apa). Bropas kocMmuueckas
CKOpOCTb. TpeThs KOCMUYECKAs! CKOPOCTD.

CBs13b paOOTHI HEMOTEHIUANBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBbI
TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.

VYrpyrue u HEynpyrue CTOJIKHOBEHMS.

VYpaBHeHnne bepHymu s uAeanbHOW KUIKOCTHA KakK CIICICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUM.

TexHuyeckue yCcTpOWCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET,
KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHUE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3anmHbIe peBpalieHUs] KHHETUYECKONM U MOTEHUMAJIBbHON DHEPTUM NIPU IEUCTBUN Ha
TEJIO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY MYTH.

N3mepenne cuitbl TSI, CKOPOCTH MOJICIIN AJIEKTPOMOOMIISI U MOITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA 10 TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEHUS TOTEHIMAIbHOW SHEPTUU MPY>KUHBI C pa0OTON CUJIbI TPEHHUSI.

Omnpenenenre paboThl CUIIbI TPEHUSI IPU IBUYKEHUU TeJla M0 HAKJIOHHOM MI0CKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYUECKOT meopul.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJIsIpHO-KMHeTnYecko Teopun (MKT), ux onbiTHOE
obocHoBanue. Jlnddysus. bBpoyHoBckoe npmkenune. XapakTep IBMKEHUS U B3aUMOICHCTBUS
4yacTHI] BellecTBa. MoJenu CTpOEHUS! Ta30B, JKUIKOCTEW U TBEPABIX Tel U OOBICHEHHE
CBOMCTB BeIlleCTBA HAa OCHOBE A3TUX Mojeied. Macca U pa3smepbl MOJEKyJ1 (aToOMOB).
KonuuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. TemrepaTypa u crnocooOsl e€ usmepenus. lllkana temneparyp
Llenbcus.

Mopens uacanbHOr0 Ta3a B MOJEKYJISPHO-KMHETUYECKOW TEOPUU: 4YacTULBI Ta3a
JIBHXKYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kiameiipona. AGCoOTHas Temmeparypa
(mkama temrnepatyp KenbBuna). 3akoH [lampToHa. M3omporeccel B HI€aIbHOM Trasze ¢
NOCTOSTHHBIM ~ KOJIMYECTBOM BelIeCTBa. ['pauueckoe MNpeACTaBIEHUE H30MPOLECCOB:
HU30TepMa, U30Xopa, u3obapa.

CBsi3b MEXIy JaBICHUEM U CPEIAHEH KUHETUYECKOM HHEPrHeill MOCTYIMATEIbHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ HUACAIbHOrO0 ra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJSIPHO-
KMHETHYECKOW TEOPHUH UICATBLHOrO Irasa).

CBsi3p  aOCONIOTHOM TeMmmepaTypbl TEPMOJWHAMUYECKOM CHCTEMBI CO CpelHen
KMHETUYECKOU SHEPruel MoCTynaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YACTHII.

TexHuyeckue YCTPONCTBA U TEXHOJOTMYECKHE MPOLECChl: TEPMOMETp, OapoMerp,
NOJIy4YeHHE HAHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita HltepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamIn4ecKux peueToxk.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanue mnpolecca yCTAaHOBJICHHUSI TEIUIOBOIO PABHOBECHS IMPH TEIIOOOMEHe
MEXKy TOpsiYer U XOJIOJHON BOAOM.

N3yyenue M30TEpPMUYECKOrO Mpolecca (PEeKOMEHJAOBAHO HCIOIb30BaHUE LU(PPOBOU
Jaboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas  (TJ]) cucrema. 3amaHue  BHEIMIHMX  YCJIOBUWA IS
TEPMOJIMHAMUYECKOW CHCTEMbl. BHemHune u BHYTpeHHME mnapaMmeTrpsl. [lapamerpsl



TEPMOJMHAMMYECKOM CHUCTEMBI KaK CpPEIHHE 3HAYCHUS BEJIMYMH, OIMCBHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayayo TEPMOJIMHAMHUKHU. Camornpon3BosIbHas penakcanus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp uaealbHOrO ra3a B TEPMOJMHAMHMKE — CHUCTEMA YPaBHEHHW: YpaBHEHHE
MenneneeBa—KianeipoHa ©  BBIP@&XEHHE U1 BHYTPEHHEHM  DHEPIUM. Y CIIOBUS
OPUMEHUMOCTH 3TOW MOJENU: HHU3Kas KOHLIEHTpAlUs YacCTHLl, BBICOKHE TEMIIEPaTypHl.
Bripakenue g BHyTpEHHEN YHEPTUM OJJHOATOMHOTO UJICAaJIbHOIO rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue padoTsl 1o rpaduky npouecca
Ha pV-nuarpamme.

Tennonepenadya Kak cnoco0 M3MEHEHHs] BHYTPEHHEH SHEPruy TEPMOJIMHAMHUYECKOU
cucTembl 0e3 coBepiieHus: padboTsl. KOHBEKIUS, TEIIONPOBOIHOCTD, U3TyUYEHHE.

KomnuectBo Temnorel. TeroéMkocTh Tena. YaenpHas M MOJISIPHAs TEIUIOEMKOCTH
BellleCTBA. Y paBHeHUEe Maliepa. Y ienpHas TEIUIOTa CropaHus Tommaa. Pacuér kommdecTBa
TEIUIOTHI Mpu Temonepenaye. [lonstue 06 agnadbaTHOM TpoILIecce.

[lepBblil 3aKkOH TepMOIUMHAMUKU. BHyTpeHHs s sHeprusd. KoandyecTBo TemIOTh U padoTa
KaK MEpbl U3BMEHEHUS! BHYTPEHHEW SHEPTUH TEPMOJANHAMUYECKON CHCTEMBI.

Bropoii 3ak0H TEPMOJMHAMMKHM JUII PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJMHAMHYECKON CUCTEMBI TPOXOJUT €AMHCTBEHHAs auadaTa.
AOcomoTHas TeMIiepaTtypa.

BTopoii 3akOH TEpMOAMHAMHMKH JUII HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepenarh TEIUIOTy OT Oojiee XOJOAHOTo Tela K Oosiee HarpeToMy 0Oe€3 KOMIICHCAIMH
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumnel aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE  aCleKThl MCIOJIb30BaHUS  TEIUIOBBIX  JBHrareneil. TerioBoe
3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHudeckue  yCTpOMCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  XOJOJIWUJIBHUK,
KOHJUIIMOHEP, AU3EIbHBIM U KapOIOpAaTOPHBINA JBUTaTeNu, MapoBas TypOWHA, MOJyYEHHE
CBEPXHU3KHUX TEMIEPaTyp, YTUIN3ALHUS «TEIJIOBBIX» OTXOJ0B C UCIOJIb30BAHUEM TEIJIOBOTO
Hacoca, YTWIM3alusi OHOOPraHMYECKOro TOIUIMBA JJIsi BbIPAaOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPIUH.

HccnenoBanue aqnabaTHOro nmpouecca.

KomnbroTepHble MOAEH TEIUIOBBIX JBUTATEIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHOoN TEMI0EMKOCTH.



HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mpoiiecca.

N3ydyeHne  B3aWMOCBA3M  JHEPrUM  MEXKMOJICKYJSIPHOTO  B3aMMOJECUCTBUSL U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KWIIGHWE. YAENbHas TeIIoTa
napooOpa3oBaHUsl.

HacepilieHHble ¥ HEHACBIIEHHBbIE Napbl. KadyecTBEHHass 3aBUCMMOCTH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOIO TMapa OT TeMIepaTrypbl, HX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPbl KUIICHUS OT JABJICHHS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Tépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHM30TPOIHS CBOMCTB
KpuctauioB. [1naBiaeHue u kpuctauzanus. Y ieabHas Teriora miasieHus. Cyomumanus.

Hedopmaruu tBEpAOro Tena. Pactsokenue u cxkarue. Casur. Moaynes FOura. Ilpenen
yapyrux aedopmariuii.

TennoBoe pacHIMpeHHE JKUJIKOCTEW M TBEPABIX Tell, OO0BEMHOE U JIMHEWHOE
paciidpeHue. AHrapMOHU3M TEIUIOBBIX KOJCOAHWUN YAaCTHI[ BEHIECTBA KaK IpPUYMHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0IaX.

VYpaBHeHHE TEMIOBOTO OanaHca.

[loBepxHocTHOe  HaTsikeHue.  KodpPuIMEHT  MOBEPXHOCTHOIO  HATSXKCHMUS.
Kanunnsapusie sBnenus. JlaBienue noj UCKPUBIEHHONW TOBEPXHOCTBIO KUJIKOCTU. Dopmyia
Jlarutaca.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KUJIKUE KPUCTAJUIbL,
COBPEMEHHBIE MaTEPUAIBI.

Hemoncmpauuu.

TermioBoe pacluupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue rmpy noHM>KEHHOM JTaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaumnBaHue.

Kanumisipabie sBiaeHUs.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne Mansix aedopMarimid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenue yaenpHON TENI0THI IUIABJICHHUS JIbA.

N3ydyeHne CBOMCTB HACBIIIEHHBIX NTAPOB.



N3mepenne abcoOTHOM BIIaKHOCTH BO3AyXa U OLIEHKA MAacChl MapoOB B TOMEIICHHUH.

N3mepenne ko3 duienta noBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCUMOCTH AehOpMaIMK PE3UWHOBOTO 00paslia OT MPHIOKEHHON K
HEMY CHUJIBI.

Paznea 4. JaekTpoanHamMmuka.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzanus Tea U €€ MpOoSBICHUS. DIEKTPUUECKUi 3apsa. [[Ba Buaa 3JIEKTpUYECKHUX
3apsiaoB. [IpOBOJHUKY, NUAJIEKTPUKHA W MOJYIPOBOAHUKHU. DJIEMEHTAPHBIN 3JIEKTPUUYECKUIA
3apsi. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kymona.

DnekTpudeckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€nHocth anexTpuueckoro nois. IlpoOubiit 3apsa. Jluaum HanpsxEHHOCTH
IEKTPUUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIIMaNBHOCTD 3JIEKTPOCTATUYECKOTO NOJsA. Pa3HOCTh MOTEHIIMATIOB U HANIPSDKECHHUE.
[loTrennuanbHass  SHeprust  3apsga B 3JeKTpocTatuueckom — moje.  [loreHuuman
AIEKTPOCTATUYECKOTO ToJiA. CBSA3b HANPSIYKEHHOCTH MOJS M PA3HOCTU MOTEHIMAJIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJHOTO, TaK U HEOJJTHOPOIHOTO).

[TpuHIMI CyTIEPIIO3ULINH SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilosne paBHOMepHO 3apspkeHHOUM cdeprl. [lose paBHOMEpPHO
3apsKEHHOTO Mo 00bEMy 1miapa. [lone paBHOMEpHO 3apsiKEHHON OECKOHEYHOU IIOCKOCTH.
Kaptunsl nuHAN HANPSHKEHHOCTH ATUX MOJIEW U SKBUINOTEHIIUAIBHBIX IIOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMDNIEKTpUKM B 3JIEKTPOCTATUYECKOM moJie. JludnekTpuueckass IMPOHUIAEMOCTb
BEILIECTBA.

Konnencatop.  DneKTpOEMKOCTh  KOHIEHCATOpA.  DJIEKTPOEMKOCTH  IIJIOCKOTO
KOHJIEHCATOopa.

[TapaiienpHOE  COeIMHEHHME  KOHAEHcatopoB. IlocienoBarenbHOE  COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEeHHOT0 KOHAEHcaTopa.

JIBr>keHME 3apsyKEHHOM YaCTUIIbI B OTHOPOIHOM JJIEKTPHUYECKOM ITOJIE.

TexHU4ecKue yCTpOMCTBa U TEXHOJOTHUYECKHE MPOLIECCHI: AIEKTPOCKOIIL, JIEKTPOMETD,
AIIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB, KOHIEHCATOPHI, I'€HEpaTop
Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U PUHLUII IEUCTBUSA DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEVCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOIO KOHAEHCATOpa OT IUIOIIAAM IUJIACTHUH,
PACCTOSIHUSI MEXIAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSXKEHHOTO KOHJIEHCAaTOopa.

3apsiaKa U pa3psika KOHJIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

O1eHka cujl B3aUMOJICHCTBUS 3apSsKEHHBIX TEI.

HaOnronenne mnpeBpalieHuss HSHEPrUM 3apsHKEHHOTO0  KOHAEHCATOpa B DHEPTHIO
W3JIy4EHUsI CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3sHOCTH NOTEHUUATOB (HANpsDKEHHUs) TPH  TOCIEI0BATEIIbHOM
COEJIMHEHUH KOHJECHCATOPOB.

HccenenoBanue paspsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBust CylIECTBOBAHUSI TOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHUKHM TOKA.
Hanpsoxenue U u 3/1C &.

3axkoH Oma I yyacTka LEnu.

DIEKTPUYECKOE  CONPOTUBICHHE. 3aBUCHUMOCTb  COINPOTUBIEHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JIJIMHBI U IJIOMIAJAH MOMEPEYHOTO CEYEHUsS. Y ACIBHOE COMPOTUBIICHUE
BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMENIAHHOE COCIMHEHWE NPOBOJHHUKOB. Pacuér
pa3BEeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—JIenna.

MOUIIHOCTB 3NEKTPUUYECKOTO TOKA. TernaoBasi MOLIHOCTh, BBIAEIsIEMAasi HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJIECHHWE WMCTOYHMKA TOKAa. 3akoH OMma [Js MOJIHOU
(3aMKHYTO#1) 2JIEKTpUYECKOM 11ernu. MOUHOCTh UCTOYHHKA ToKa. KOpoTKoe 3aMbIKaHUE.

KonzeHncaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHuueckue ycTpoHCTBAa M TEXHOJOTMUECKHE MPOLECCH: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUUK IIEKTPUUECKON YIHEPTUH.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS JJI1 PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MOINEPEYHOr0 CEYCHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKAa OT CONPOTUBIICHUS TMPHU MOCTOSSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3ambIKaHKE TAIbBAHUYECKOTO JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTHBIICHHUS.

Crnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKIY MOJKOCAMH MCTOYHUKA TOKA OT CHJIbI
TOKAa B IEIH.



Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOoro COnpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS 1S J1aMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTHUBIICHUS HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C TalbBaHMYECKOrO 3JIEMEHTa OT BPEMEHU NpH
KOPOTKOM 3aMbIKaHHUU.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKIY IMOJKOCAMH MCTOYHUKA TOKA OT CHJIBI
TOKAa B LEIH.

HccenenoBanne 3aBUCUMOCTH ITOJIE3HONM MOITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnexTpudecKkas IMPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJAMMOCTH
TBEPABIX METAUIOB. 3aBUCHUMOCTh  CONPOTUBIECHHS METAUIOB OT  TEMIIEPATyphl.
CBepXIpOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBognuku. CoOOCTBEHHAass W TpPHUMECHAs MNPOBOAMMOCTH IOJIYIPOBOIHUKOB.
CpoiicTBa p—N-niepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOJIUTHYECKAS JUCCOLUALNS. DIEKTPOIIU3.
3akoHbl Papazaes Uil JIEKTPOJIN3a.

ONeKTpu4ecKnid TOK B Tra3ax. (CaMOCTOATENBbHBIM M HECAMOCTOSITENBHBIN pPa3psm.
PaznuuHbie TUIIBI CAMOCTOSTENBLHOTO pa3psaa. Monnus. [Inazma.

TexHUYecKue yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: Ta3opa3psaHble JaMIIbl,
AIIEKTPOHHO-JIyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPBI:  JTUOMA, TPAH3UCTOD,
dboToaMOA, CBETOAMOJN, TalbBaHUKA, padUHUPOBAHUE MEIU, BBIIUIABKA AJIOMUHHS,
3JIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI 2JiekTponu3a Papanes.

HckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXa.

CpaBHEHHE NMPOBOAMMOCTH METAJIOB Y NIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HaOGmronenue amexTposusza.

N3mepeHnune 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanne 3aBUCUMOCTH COITPOTUBIIEHNS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKYU AUOJA.

Du3nvecKuil MPaKTHKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH C HCIOJIH30BAaHUEM AaHAJIOTOBBIX U
IU(GPOBBIX  U3MEPUTENBHBIX TMPUOOPOB M  KOMIIBIOTEPHBIX  JAaTUYUKOBBIX  CHCTEM.



AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH M3MEpEeHu (puanueckux BeauuuH. OneHka
IrPaHull IOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUHN, WCCICAOBAHUM 3aBHCHUMOCTEH (PU3HUECKHUX
BEJIMYMH, IPOBEPKA MPEIJIOKEHHBIX TUIOTE3 (BHIOOP U3 pabOT, ONMUCAHHBIX B TEMATHUECKUX
paznenax «Y4eHU4YeCKUu IKCIIEPUMEHT, JIa0opaTOpHbIEe PaOOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBA3M.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kjacce OCYIIECTBISETCA C
y4E€TOM COJZIEPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMaTHKH, OWOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnovle noHamusn, C6A3AHHLIE C U3YUCHUEM MEMO00068 HAYUHO20
nO3HaHUA: SBIICHWE, HAYYHBIM (DaKT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH, TEOPHS,
HAOMO/ICHNUE, OKCIEPUMEHT, MOJEINPOBaHUe, MOJENIb, HW3MEpPEHHE, TMOTPEUIHOCTH
U3MEPEHUI, U3MEepUTEIbHbIE MPUOOPHI, IIU(PPOBast Tadb0paTopusl.

Mamemamuxka: penieHue cuctembl ypaBHeHui. JluHeiHas QyHkusa, napadoina,
runepOosia, ux rpaduku U CcBOMCTBA. TpUrOHOMETpUYECKHE (PYHKIMU: CHUHYC, KOCHUHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. BEKTOPHI U UX MPOCKIIUU
Ha OCH KOOPJHMHAT, CJI0KEHHE BEKTOPOB.

Buonocua: wmexanudeckoe [BWKEHUE B JKUBOM mnpupozae, auddysus, ocmoc,
TEIJIO00OMEH JKUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJlbl, YTUIIN3aIUs
OMOOpPraHMYECKOro TOIUIMBA  JUISi  BBIPAOOTKH  «TEIUJIOBOM» M DJIEKTPOIHEPTHH,
MOBEPXHOCTHOE HATSDKEHUE U KANWJUISIPHBIC SBJICHUSI B MPUPOJIE, DICKTPUUECKUE SIBJICHUS B
YKUBOU MIPUPOJE.

Xumua: JIHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB W MOJEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, MOJyYeHUE HAaHOMATEPUaJoB, TEIJIOBbIE CBOMCTBA TBEPABIX TE,
KUJKOCTEM M Ta3oB, JKUJIKHE KPUCTAUIbI, DJIEKTPUYECKUE CBOMCTBA METAJLJIOB,
AJIEKTPOIUTHUYECKAS AUCCOIUAIINS, TaJTbBAHUKA, SJICKTPOHHASI MUKPOCKOIIHS.

T'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: tnpeoOpa3oBaHWe BWKCHHM C WCHOJIB30BAHUEM MEXAHU3MOB, YYET
CYXOTO Y XKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKIIUHU (KPOHIITEHH, periéTuaThie
KOHCTPYKIIMH), HUCIIOJIh30BaHUE 3aKOHOB COXPAHEHHUS MEXaHMKH B TEXHHUKE (THPOCKOT,
BOJOMET U JIpyTHE€), JBUTATeb BHYTPEHHETO CropaHus, mHapoBas TypOWHa, OBITOBOM
XOJIOOUIBHUK, KOHAUIMOHEP, TEXHOJOTUH MOJYYEHUS COBPEMEHHBIX MAaTe€pUalioB, B TOM
YUCJI€ HAaHOMATEPHAIOB, M HAHOTEXHOJIOTHH, 3JEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE
AIEKTPONPUOOPOB, Ta30pa3PsIHBIC JJAMIIbI, TOJIYITPOBOAHUKOBBIC MPUOOPHI, FaThBAHHKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

BzanmopaencTBie MOCTOAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe MmoJie.
Bexkrop MarmutHOM uWHAyKUuMH. [IpyHumMn cynepno3unuyM MAarHUTHBIX nosied. JIuHun
MAarHUTHOW UHAYKIIHH.



MarauTHoe 1oJie MPOBOJIHUKA C TOKOM (MPSAMOro MPOBOJIHUKA, KATYIIKH U KPYTOBOIO
BuTKa). OnbIT Dpcrena.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBlIeHHWE W MOIYyJb. JIBH)KEHHE 3apspDKEHHOM 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

MaruautHoe nosne B BemectBe. OeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.

TexHH4eCcKre yCTpOMCTBA M TEXHOJIOTUYECKUE IMPOUECCHI: MPUMEHEHHE IMOCTOSHHBIX
MarHuTOB, AJIEKTPOMATHUTOB, TECTEP-MYJIBTHMETP, IJICKTPOABUTATEND SIKOOH, YCKOPUTETH
AIIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

KaptrHa nuHUN WHIYKIMUM MAarHUTHOTO TOJS TMOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptrHa nvHMII MarHUTHOM HWHIYKIUU MOJA UIMHHOTO NPSIMOTO NPOBOJHHMKA U
3aMKHYTOT'0 KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XEHUS MMyYKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[lpuHIMn ~ AEUCTBUS  DJIEKTPOU3MEPUTETHLHOTO NpUOOpa MarHUTORJIEKTPUUYECKOU
CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUS TOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne 3MeKTpOMarHuTHOM MHAYKUMH. [loTok Bekropa MarHutHOW uHAYKuuu. IC
WHIYKIWHU. 3aKOH 3JIEKTPOMArHUTHOW MHAYyKIMK Papaznes. BUxpeBoe alneKTpuyecKoe Mode.
Toxku Dyxo.

OJC uHayKunu B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. Karyiika HHAYKTUBHOCTH B II€MU TOCTOSSHHOTO TOKa. SIBieHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.

DHeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: HWHIYKIMOHHAS II€Ub,
COJICHOW/I, 3alIUTa OT AJIEKTPU3AIMHU TEJI PU IBUKEHUU B MArHUTHOM TTOJI€ 3EMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.



HccnenoBanne 3aBucuMoctd DJIC MHAYKIHUHM OT CKOPOCTH M3MEHEHUS MAarHUTHOTO
MOTOKA.

[IpaBuiio Jlenna.

[TameHre MarauTa B aIlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIAH.

Hccnenosanue 3aBucuMoctd DJ{C caMOMHIYKIUN OT CKOPOCTH M3MEHEHHUS CUJIbI TOKA
B LICIIN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanve sIBICHUS CAMOUHTYKIIHH.

COopka MoJIenu IEKTPOMArHuTHOTO TeHepaTopa.

Paspnen 5. KosieOanust ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[lapmonunueckue  kosneOanus. KuHemaTuyeckoe MW JUHAMHYECKOE  OIKCAHHE.
DHEpPreTUYecKoe OIucaHue (3aKOH COXPAaHEHHMs MEXaHW4YeCKOW dHepruu). BbsiBoj
JUHAMHYECKOIO ONUCAHWs TapMOHMYECKHMX KOJeOaHMH U3 UX DHHEPreTUYECKOro U
KMHEMaTU4ECKOT'O ONHUCAHMUSIL.

AmMmutyna u ¢gaza konedanuii. CBA3b aMIUIUTYAbI KOJIEOAHU MCXOIHON BEJIMYUHBI C
aMIUTUTYJaMU KOJI€OaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq u dyactora koneOanuid. Ilepuon Manmbix  CBOOOJHBIX — KOJeOaHUU
MaTeMaTH4ecKoro MasTHUKa. [lepuos cBOOOAHBIX KOJeOaHUN NPY>KMHHOTO MasiTHUKA.

[Tonsitue o 3aryxaromux KosneOaHusx. BbiHyXIeHHbIe KosieOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJl PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

TexHUYeCcKue yCTPOMCTBA M TEXHOJOTUYECKHE MPOLECChl: METPOHOM, Yachl, KayeilH,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceficMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Habnrogenne He3aBUCMMOCTH TME€pUOAAa MalblX KoJeOaHWil TIpy3a Ha HHUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxarolux KoJieOaHUMM M 3aBUCHUMOCTH TIEpHUOAa CBOOOJHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kojebaHWil rpy3a Ha MAcCMBHOM MPYXHUHE C 1ENbI0 (POPMUPOBAHUS
IpeCTaBICHU 00 UIeaTbHON MOJEIH MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KoJIeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HabGmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenune nepruoa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS Tella B X0JI€ KoJIeOaHU Ha YIIPYTOM IMOJBECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.



ITpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MAsSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBannie BEIHYKICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazcHummnbsle Konedanus.

KonebatenbHpiii kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJEOAHHS B HI€AJIbHOM
kosiebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHACHCATOpa C
aMIUTATYI0M CUJTBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxamolue 3JIeKTPOMarHuTHbIe KojeOaHus. BBIHYXJAEHHbIE 3IIEKTPOMATrHUTHbBIE
KoJIeOaHuUsl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAYCHHE CHJIBI TOKa W HAIpPsHKCHHUS TPU Pa3IudyHON (Popme 3aBHCHUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CHHyCOMIAIBHBI  IIEPEMEHHBIM  TOK. Pe3ucrop, KOHAEHCATOp M Karyllka
VWHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO IEPEMEHHOr0O TOKa. Pe3oHaHc TOKOB. Pe3oHaHC
HaIpSHKEHUM.

NneansHbiii Tpanchopmartop. [IponsBoactso, nepenaya 1 NOTpedICHNUE IIEKTPUIECKOM
DHEPIHUU.

DKOJIOTHYECKHUE PUCKHU NPU MPOU3BOJICTBE NIEKTPOIHEPTUU. KylbTypa ncronb30BaHus
AIIEKTPOIHEPTHUH B MIOBCEITHEBHOW XKHU3HH.

TexHuyeckue ycTpoMCTBAa M TEXHOJOTMYECKHE IPOLECCHI: ANEKTPUYECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS.

3aBUCUMOCTD YaCTOThI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3uctop, kaTyiika THAYKTUBHOCTH M KOHJIEHCATOP B LIEMH MEPEMEHHOI0 TOKA.

Pe3oHaHc npu nocienoBaTeaIbHOM COETMHEHUH PE3UCTOPA, KATYIIKM UHIYKTUBHOCTHU U
KOHJIEHCATOopa.

YCTpoiicTBO 1 IPUHITUT ICUCTBUS TpaHCPOopMaTopa.

Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre  MEPEMEHHOTO  TOKA  4epe3  IOCIENOBATEIbHO  COCAUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGntogenue 351eKTpoOMarHiTHOTO PE30HaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDL.



Mexanudeckue BOJHBI, YCIOBHUS MX pacnpocTpaHeHus. [lonmepeuHble W MpojoibHbIE
BOJHBI. Ilepuoji, CKOpOCTh pacnpoCTpaHeHUsi W JyiMHA BOJHBL. CBOWCTBA MEXaAHUYECKUX
BOJIH: OTpaXXeHHE, IPETOMIICHUE, UHTEpPEepeHIns U nudpakius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY>KAIOIIEH CPEIbl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSI U3TYUYEHHUSI SJICKTPOMATrHUTHBIX BOJIH. B3anMHas
OpHEHTAIMs BEKTOPOB B AJIEKTPOMATrHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMJIEHUE, MOJSpU3aLINS,
uHTepdepeHus u qudpakius.

[[Ixana »1eKTpOMarHUTHBIX BOJIH. [IpUMeHeHNEe AeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
pagap, paguoNpuUEéMHHK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus, ynbTpasBykoBas
JIMAarHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpauuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIECOaHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

Habnrogenue cBA3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YacTOTOU
KOJICOaHMI.

HccnenoBanre CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKEHHE, MPEIOMIIEHUE,
noJisipu3anys, upakius, THTEpPEpeHIHs.

Oo6napy:xeHue nHGPaKpacHOTo U yIbTPaPHOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuxa.

[IpssMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOU cpene. Jlyu cBera. ToueuHbin
HMCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoeHne M300pakeHHuil B TJIOCKOM
3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npesnomieHusi. OTHOCUTENbHBIA MOKa3aTesab npeiaomiieHus. [locTosSHCTBO 4acTOThl CBETA U
COOTHOIIEHUE JUIMH BOJH IPU MEPEX0Jl€ MOHOXPOMATHYECKOIO CBETa Yepe3 TpaHUIly
paszeina IByX ONTHYECKUX CPEL.

Xon mydeii B mpusme. Jucniepcus cBera. CnoxkHbIN cocTaB 6emoro ceera. [[Ber.



[lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbId Yroa MOJHOTO BHYTPEHHETO
OTPaXKEHHS.

Cobuparone U pacceuBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKasi CHJIa TOHKOM JHUH3bL. 3aBUCHUMOCTb (DOKYCHOTO pacCTOSHUS TOHKOM
chepuyecKko JIMH3BI OT €€ TeOMETPUH U OTHOCUTEIILHOTO MTOKAa3aTelis MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoz Jiyya, NPOLIEAIIETO JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKOUN
ocu. [ToctpoeHne n300paKeHUI TOUYKH U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIITNX
JIMH3aX U UX CUCTEMaX.

OnTuyeckue mpudbopsl. Paspemaromias cnocoOHOCTh. ['1a3 kak onTHYecKasi CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBast ontmka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJIOZICHUSI MAaKCUMyMOB W MHUHUMYMOB B HWHTEPPEPEHIIMOHHON KapTHHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [IprMepbl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemérka. YciloBue HAOMIOIEHUS TJIABHBIX
MaKCHMYMOB TPHU MaICHU MOHOXPOMATUUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHnueckue yCTpOMCTBA U TEXHOJIOTMUYECKHUE IIPOLECCHI: OYKH, JIyIa, IEPUCKOIL,
doToarnmapaT, MUKpPOCKOI, MPOCKIIMOHHBINA armapar, MPOCBETICHHE ONTHKU, BOJOKOHHAs
ONTHKA, TU(PPaAKIIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpeaomMiIeHUs CBETA.

Habmrogenune mogHOro BHyTpEHHEro oTpakeHus. Mojennb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX NYYKOB 4Yepe3 IUIOCKOMApaUICNIbHYIO IUIACTUHY U
pU3MY.

HccnenoBanne CBOMCTB H300paKeHUH B JIMH3AX.

Moaenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHInm cBera.

HabGnrogenue 1BETOB TOHKUX IMJIEHOK.

HaOmronenue audpakiuu ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

HaOmronenue nucnepcuu cBera.

Hab6ntogenue nonsipuzanuu cBeTa.

[IpuMeHeHue MoISIPOUIOB JIJISl M3YUEHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSHHMS OT BellecTBa (Ha mpuMepe
KUJKUX JINH3).

N3mepenre PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3BI.



[Tonyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEpGEpPEHIINN U TOISIPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIA3ePHOTO U3TyUYEHUS HA IBYX IIEISAX.

Habmronenue aucnepcum.

HabGnronenue u uccieqoBanue AMPPaKIUOHHOTO CIIEKTpA.

N3mepenue IMHbI CBETOBOU BOJIHBI.

[TonydyeHue ciekTpa U3Iy4eHUs: CBETOAMOIa TP MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pa3nesn 6. OcHOBBI CIeHHAJIBHON TEOPHH OTHOCUTEIHLHOCTH.

['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel cnenuanibHOW TEOpUU
OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. llpeoOpasoBanus Jlopenma. VYcioBue
IPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKPAILLECHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C PHEPTUEN U UMITYJIBCOM PEIIITUBUCTCKOM YaCTULBI. DHEPIHUs ITOKOS.

TexHUYEeCKUe yCTPOWCTBA U TEXHOJOTMYECKHUE ITPOLIECCHI: CIIyTHUKOBBIE NMPUEMHUKH,
YCKOPUTEIN 3apSyKEHHBIX YaCTHLL.

Y4yeHn4ecKkui HKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa U SHEPTUU PESITUBUCTCKUX YacTUll (10 GoTorpagusiM TpEeKoB
3apSKEHHBIX YaCTHUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TeIOBOE u3JIydeHUE (U3JIydeHUE aOCOIIOTHO UYE€pPHOrO Tela). 3aKOH
cmenienust Buna. ['unoresa [lmanka o kBaHTax.

®oToHBI. DHEPrus U UMITYJIbC (POTOHA.

®orordpdexr. Ombitet A. I'. CroneroBa. 3akonbl (orodddekra. YpaBHeHUE
OunmTenHa 11a poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBneHnue cBeTta (B YaCTHOCTH, [IaBJICHWE CBETa Ha a0COJIOTHO MOTJIOMIAIOIIYI0 H
a0COJIFOTHO OTpakarolyto noBepxHocth). OnwiTh [1. H. JleGenena.

BosiHOBBIE cBOMCTBA yacTull. Bonubl ne bpoins. JiimHa BoaHb! ae bpoitnsg u pa3mepsl
o0jacTu JIOKaNW3alMu JBIXKYIIEHCS dYacTulbl. KopmycKyJIsipHO-BOJIHOBOM — Tyalu3M.
Judpakuus 37eKTPOHOB HAa KpUCTaJLIaXx.

Cneunduka wu3mepeHuii B  Mukpomupe. COOTHOILIEHUS  HeolpeAeaEéHHOCTEN
['eitzendepra.

TexHnyeckue ycTpoicTBa U TEXHOJIOTHUECKHE MPOLIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
doToaaTuuK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAasi 6aTtapesi, CBETOAUO.

Hemoncmpauuu.

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHETHETO (hoTod(dekTa.

HccnenoBanye 3aBUCHMOCTH CONPOTUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.



CBeToauon.

Conneunast Oatapes.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBE uccienoBanus Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/I OT HAMPSIKECHHUS.

Tema 2. @u3zuka amoma.

OnwITH TIO HICCIIEIOBAHUIO CTpOCHUS atroMa. [imanerapHas mozens atoma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u norionieHre GOTOHOB MPHU MEPEXO/I€ aTOMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOi.

Bunpl ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA MU TEXHOJIOTUYECKHUE IIPOLECCHI: CIEKTPaJbHBIA aHAIU3
(cTIeKTpOCKoOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGnronenue TMHEHYaToro CuekTpa.

HccnmenoBanne CHekTpa paspekEeHHOTO aTOMApHOrO  BOAOpPOAA M U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnast moaens simpa I'eitzenbepra—Banenko. 3apsia sapa. MaccoBoe 4uCIoO sipa.
N3oTomsl.

PanunoaktuBHOCTE. Aunb(da-pacman. IJIEKTPOHHBIA U TMO3UTPOHHBIM OeTa-pacra.
["'amMmma-uziyuenue.

3aKkOH paAuMOaKTUBHOTO pacmaja. PagumoakTwBHBIE M30TONBI B mnpupoae. CBoicTBa
MOHU3UPYIOIIETO0 M3JIy4yeHHs. BiusHWEe paauoakTUBHOCTA HAa IKUBBIE OPraHU3MBI.
EctecTBeHHbIl (oH u3nyyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlegekt macchl sapa.

Anepubie peakiuu. Jlemenue wu cuHTEe3 snep. SAxepueie peakTophl. [IpoGieMbr
YIPaBJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. JKOJIOTMYECKUE aCMHEKThl PAa3BUTHUS SICPHOU
HSHEPrETHUKH.

MeTtopbl perucTpaluy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalIbHbIE B3aUMOAECHUCTBUSA. bapruoHbl, ME30HBI U JIENTOHBI. [IpencraBnenue o
CranpaptHoii Mojenu. KBapK-riitooHHas MOJIENb aJpOHOB.

®dusuka 3a npeaenamu CtanaapTHON Mojenu. TéMHas MaTtepusi 1 TEMHAs1 SHEPTHUsL.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.



TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIH peakTop, aToMHas OomOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIOJIBb30BAaHUEM JI03UMETPA.

W3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pasnen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortanbl pa3BuTHUd acTpoHOMUH. [IpuknagHOE HW  MHPOBO33PEHUECKOE 3HAYCHHE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (GU3UKU JUIsi OOBSCHEHUS MPUPOJbI KOCMHUYECKUX
00BEKTOB.

MeTonbl acTpOHOMHYECKMX uccienoBaHuid. COBpEMEHHBbIE ONTHYECKUE TEJIECKOIIbI,
PaZMOTENECKOIbI, BHEATMOC(EPHAsk aCTPOHOMHUSL.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

ConneuyHas cucrema.

Comnnue. ConmHeuHnast akTUBHOCTb. McTouHuK 3Heprun CosHIA U 3BE3 .

3BE3ABI, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMma «CHEKTpPaJbHBIA KlacC —
CBETUMOCTBY». 3BE3/Ibl [JJaBHOM IOCIIEIOBATENBHOCTH. 3aBUCHMOCTh «MAacca — CBETUMOCTB)»
JUIsL 3BE37 TJABHOM IOCIENOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. COBpEMEHHBIE
IIPEACTABIICHUS O MMPOUCXOKICHUH U 3Boronny CoHIA U 3BE3/. DTamnbl )KU3HU 3BE3L.

Muneunsiii [Iyte — Hama 'amaktuka. [lonoxenune u nmxenune ConHua B [amakTtuke.
Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE BIPHI B SApaX TaIaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa60mna. Paz6eranue ranmaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmonenust 3BE3gHOro HeOa HEBOOPYKEHHBIM TJ1a30M  C  HCIIOJIb30BAHHEM
KOMIBIOTEPHBIX TPUIOKEHUN M ONpelereHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be31Ms CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Hab6nrogenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOMJICHUN.

Du3nYeCcKuil MPAKTHKYM.

CriocoObl  u3MepeHus: (U3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX  U3MEPUTEIBHBIX NPUOOPOB W  KOMIBIOTEPHBIX  JATYMKOBBIX  CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH M3MEpEeHUN (puanueckux BeauunH. OneHka
I'PaHULL [IOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHUHN, HCCICAOBAHUN 3aBUCUMOCTEH (HU3UYECKUX
BEJIMYMH, TPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BHIOOP U3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX
paznenax «Y4eHU4eCKUH IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM) ).

Oo6o0marouiee NOBTOPEHUE.

O0obmieHne ¥ cucTeMaTU3alusl COJEp)KaHUs pas3lenoB Kypca «MexaHHKay,
«MonexynsipHasi pu3nuKa U TEPMOJUHAMUKAY, « DNEKTPOoIMHAMHUKay, «KoaebaHus u BOIHbI,



«OCHOBBI CIELUATBLHON TEOpUU OTHOCUTENbHOCTH», «KBaHTOBasg (usuka», «1neMEeHTHI
aACTPOHOMUU M aCTPOPUIUKIY.

Ponp ¢u3nkn W acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMAILHOU |
ITUYECKON cdepax NesaTeTbHOCTH YeNOBEKa, poJib U MECTO (PU3MKM M acTPOHOMHUHU B
COBPEMEHHOW HAy4yHOW KapTUHE MHpA, 3HAYCHUE OMMUCATEIbHOM, CHUCTEMAaTU3HPYIOILIEH,
OOBSICHUTENbHON M TMPOTHOCTUYECKOW (PyHKUMU (DU3MUECKON TEeopHH, poib (U3UUYECKOM
Teopur B POPMUPOBAHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MHUPaA, MECTO (Pr3udIecKoi
KapTHUHBl MHpa B OOIIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
MIPUPOJIE.

MexnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kjacce ocymiecTBisercs ¢
Y4ETOM COJIEpPKATEIbHBIX MEKIIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHK{, OHOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnovle noHamusa, C6A3AHHbLIE C UYUEHUEM MEMO00068 HAYUHO20
nOo3HaHUA: SABIICHUE, HAY4YHBIH (akT, rumnoresa, (pusmueckas BEIMYMHA, 3aKOH, TEOPHUS,
HAOJIOICHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HW3MEpPEHUE, IOrPEIIHOCTH
U3MEPEHUI, U3MEPUTEbHBIE PUOOPHI, HUPPOBaAs TAOOpaTOPHSL.

Mamemamuka: peunieHUE CUCTEMbl YpaBHEHUW. TpUroHoMeTpuueckue (QYHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI
U UX MPOEKUUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOAHBIE 3IEMEHTAPHBIX
¢bynkuuid. [Ipu3Haku nmogoOust TPEyroabHUKOB, ONpENEIeHUE IO MIIOCKUX QUryp u
00bEMa Te.

Buonozua: snektpuyeckue sBICHUS B JKUBOM NpUpPOAE, KoieOaTelbHbIE TBUKCHUS B
KUBOM  IIPUPOAE, OSKOJOTMYECKHME PHUCKM TPU  MPOU3BOJACTBE  BJIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXAIoIIEed Cpelbl, YIbTPAa3BYKOBas JAMArHOCTUKA B
MEJUIMHE, ONITUYECKHE SIBJICHUS B )KHUBOM MPUPOIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJI, KpPHUCTAJUIMYECKass CTPYKTypa TBEPABIX TE,
MeXaHU3Mbl 00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIM aHaAIH3.

TI'eozpaghusa: maruuTHbIE MONTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, cericMorpad.

Texnonocus: MPUMEHEHUE MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
aNIeKTpo/BUraTeNb SIKoOM, reHepaTtop MEPeMEHHOI0 TOKa, MHAYKIMOHHAs Meyb, JIMHUU
NIEKTpOIIEpeaay, >3JEKTPOABUIATENb, pajap, pPaJIdONPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedoH, CBY-neup, ynbTpa3BykoBas AMATHOCTHUKAa B TEXHUKE, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAsI ONTHKA, COJTHEUHas OaTapesi, CyTHUKOBbIE IPUEMHUKH, SiACpHAsi SHEPreTUKa U
HKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUNA ITPOITPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mnpenmera «Du3MKa» TOJKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOIIKUXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TNO3WULMEN JMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OPUEHTALNH, MNO3UTHBHBIX
BHYTPEHHUX YOEXJCHHUI, COOTBETCTBYIOIIMX TPAAUIUOHHBIM IIEHHOCTSM POCCHIICKOTO
o0I1ecTBa, pacIMpeHHe >KU3HEHHOTO OIbITA U OTbITa ACITEILHOCTH B MIPOLIECCE peaTn3aIiu
OCHOBHBIX HalPaBJIEHUN BOCIIUTATEIBHOM AEATEIbHOCTH, B TOM YUCJIE B YACTH:

rPa’*KIAHCKOr0 BOCTIMTAHUSA:

e Cc(OpMUPOBAHHOCTh TPAKIAHCKOM TMO3ZMIMHU OOYyYarOLErocs KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

e TMpUHATHE TpaJAULIMOHHBIX 00IIEYeI0BEYECKHUX T'YMaHUCTHYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B HMHTEpPECax IPakIaHCKOro
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

e yMEHHUE B3aMMOJEICTBOBATh C COLUMAIBHBIMH MHCTUTYTaMHU B COOTBETCTBUHU C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHUSA:

e c(hOpMUPOBAHHOCTH POCCUICKOM IpaXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e LIEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUIUCKUX
Y4€HBIX B 00JaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTh OILICHMBAaTh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY HAay4HOrO TBOPYECTBA,

npucymero (Gu3nIecKoit Hayke.
TPYAOBOI'0 BOCIIMTAHMS:

e UHTEPEC K Pa3lM4YHbIM cepaM NpoPeCcCHOHATBHONU AESITENbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PU3MKONM M TEXHUKOH, YMEHHE COBEpIAThb OCO3HAHHBIM BBHIOOP
Oyayieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKM3HCHHBIC T1JIaHbI;

e TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPa30BaHUIO B 00J1acTH (PU3UKH
Ha NPOTSHKEHUH BCEU JKU3HMU.

IKOJIOTHYECKOTr0 BOCITUTAHMS



c(OPMHUPOBAHHOCTD IKOJIOTMYECKON KYJIbTYpbl, OCO3HAHUE II00aJIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYLIECTBJIEHHUE JCUCTBUM B OKPYXKAKOWIIEH Cpele Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacUIMpEeHHE OIbITa JESITEIIbHOCTU HKOJOTHYECKON HaNpaBIIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 (pusmKe.

HEHHOCTHU HAYYHOI'O MO3HAHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAy4YHOW NEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE HU3YUYECHMUS
(GU3MKK  OCYIIECTBISATh TMPOEKTHYIO M  HCCIIEIOBATENBCKYIO  JIEATEIbHOCTH
WHIUBUYAIHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENBHO (DOPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OIIPENENATH LEJIN AEATENbHOCTH, 3a/1aBaTh IAPAMETPhl U KPUTEPUU UX JOCTHIKECHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B paccMaTpUBaEeMbIX (PU3MUECKHUX
SBJICHUSIX;

pa3zpabaTbiBaTh IUIaH pEHIEHUS NpoOieMbl € YYETOM aHajdu3a HMEIOIIMXCA
MaTEepUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU NIOCIIEICTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATh PadOTy B YCJIOBHUSIX PEAIbHOT0, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA.

BJa/JeTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUSMU M  METOAAMHU
(bu3nYecKoil HayKH;

BJIQ/ICTh HaBBIKAMH y4eOHO-MCCIIEIOBATEIbCKOW M TMPOEKTHON MeATEIHHOCTH B
o0nactd (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY MOMCKY
METOJIOB pelICHUs 3a1ay (U3MUECKOro COJACpIKAHUS, NMPUMEHEHHUIO pPa3INYHbIX
METOJIOB MO3HAHUS;

BJIQ/ICTh BUJAMU JCATEIHHOCTH IO MOJTYYCHHUIO HOBOTO 3HAHUs, €Tr0 HHTEPIIPETAIINH,
peoOpa3oBaHNI0 U MPUMEHEHHIO B PA3IMUHBIX yUYCOHBIX CHUTYaIUsX, B TOM YHCJIE
P CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH MTPUUMHHO-CJICJACTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3aJady, BbIABUTATH
TUIOTE3y €€ pelleHus, HaxOAuUTh apryMEeHThl Jid JO0Ka3aTelIbCTBa CBOMX
YTBEPXKACHHA, 3aJaBaTh TApaMEeTPhl M KPUTEPHUH PEIICHUS;



aHAJTM3UPOBATh IOJyYEHHBIE B XOJ€ PEUICHUS 3aJaud pe3yJbTaTbhl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTHb U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN JACITETHLHOCTH,
B TOM YHCJIE IPU U3yYEHUH (DU3HKH;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIIBIT;

yMETh  MEPEHOCUTh 3HaHWA 1O (U3MKE B  MPAKTUYECKYI0  00JIacTh
KU3HECSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE WU, TIPEAJIaraTh OpUTHHAIBHBIC TIOAXO0/IBI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nndopmanmeii:

BJIAJCTh HABBIKAMH TOJyYeHUsS WHPOpMAHH (PU3HUECKOTO COJEPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TIOWCK, aHalu3,
CUCTEMATHU3AIMI0 U HWHTEPHpETalui0 HHPOPMAlMU PA3TUYHBIX BHUJOB U (opM
MPE/ICTaBIICHNUS,;

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCITOJIB30BaTh CPEACTBAa MH(MOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX 33Jlady C
cOOIO/IecHHEeM TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPABOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COJACPXKAHUSA B PA3IMYHBIX (popmaTax ¢ ydérom
Ha3HauYeHUS MHPOpPMALUU U TEJIEBON ayJUTOPUU, BHIOMpAs ONTUMAIBHYIO (HOpMYy
MPEICTABJICHUS U BU3yaJIU3aIUU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3MKHU U BO BHE-YPOUHOU IESITEIIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUH U CMSTYaTh KOH(IJIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOUYKY 3PEHMS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIyaJIbHOW PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUU C YYETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YWieHa KOJUIEKTHBA;

IIPUHUAMATD LIEJIM COBMECTHOM NESITEIbHOCTH, OPraHU30BbIBATH U KOOPIAMHUPOBATH
JNEUCTBUS 10 €€ NOCTHKEHUIO: COCTABIATH IUIAH JAEUCTBUM, pacupedessaTh pOJU C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh KAauyeCTBO CBOETO BKJIAJa M KaXKJOr0 Y4YaCTHHMKAa KOMaHAbl B OOLIUI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb  HOBBIE  IIPOEKTHI, OLEHUBATh MACU C IO3ULUU  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHUYECKOE ITOBEACHUE B PA3JIMYHBIX CUTyaLMsX,
IPOSIBIISATE TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbBIC YHHBeEpCaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

CaMOCTOSITENIFHO OCYLIECTBIIATH MMO3HABATENIBHYIO JACSITENLHOCTD B 00JaCTH (DU3UKHU
U aCTPOHOMHHM, BBISABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOATENIBHO COCTAaBJIATH IUIAH PEIICHHs PAacYETHBIX M KAYECTBEHHBIX 3azad,
IUTAH BBIMIOJHEHMUSI TPAKTUYECKOW palboThl ¢ y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLIUSIM;

paciupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTUPOBATh €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTD
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3pYIULUU B oOsacTu (pusmkwy,
MIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJA/JI€Th HAaBbIKAMU IO3HABATEJIbHON pe(eKCHH Kak OCO3HAaHHS COBEPIIAEMBIX
JEUCTBUH U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YILTATOB U OCHOBAHU;
UCIIOJIB30BaTh NPHEMBI peiIeKCUr JUIsl OLEHKH CHTyaluu, BbIOOpa BEPHOIO
peneHns;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKEHHIO;
IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;
IPUHUMATH ce0sl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mporiecce TOCTHKEHHUS IMYHOCTHBIX PE3Y/IbTATOB OCBOCHHUS IPOrpaMMBbI 110 (PU3HKE JIJIs
YpOBHSI  cpeaHero oOmero oOpa3oBaHus y  OOy4YarOIIUXCS  COBEPIICHCTBYETCS
SMOIIMOHAJIbHBIN UHTEIICKT, IIPEAIOJIaratoimi copMUPOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOMIETO CIIOCOOHOCTh TMOHHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHME, BHJICTh HANPABJICHHS Pa3BUTHS COOCTBEHHON 3MOIMOHAILHOU chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHMSI,  BKIIIOYAIOMIETO  CAMOKOHTPOJb, yMCHHE  IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIOCOOHOCTh  aJalnTHPOBAThCA K
HMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;
BHYTpEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTPEMJICHHE K JTOCTH)KCHHUIO LIEJTH U YCIIeXY,
ONTUMHU3M, WHHIHMATUBHOCTh, YMEHHE JCHCTBOBAaTh, HCXOIS W3  CBOHMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAOMIEH CIHOCOOHOCTh IOHMMATh 3MOIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATH €0 MPH OCYIIECTBICHUH OOIIECHHUS, CIOCOOHOCTh K COUYBCTBHUIO
U COIIePEIKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTPAWBATh OTHOLIEHMS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenus B 10 knacce mpeaMETHbIE pE3yJbTaThbl Ha YIIyOJIEHHOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMEHU:

NOHUMATh POJb (U3MKA B IKOHOMUYECKOW, TEXHOJOTUYECKOH, IKOJIOTHUECKOMH,
COLIMAJIBHOM U 3THYECKOU cepax AesTeIbHOCTU YeIOBEKa, pOib U MECTO (U3UKU B
COBPEMEHHOU HAay4YHOU KapTHUHE MUDpa, 3HA4YCHUE OINUCATEIBHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBSICHUTEILHONW M MTPOTHOCTUYECKONU (PYHKINH (HhrU3HUecKon
TEOPUU — MEXAHUKU, MOJIEKYJISIPHON (DU3UKH U TEPMOJUHAMUKU, POJIb (PU3MUECKOMN
TeOpUH B POPMUPOBAHUU TIPEJICTABICHUN O (U3UUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHUSI NPUMEHHUMOCTH Mojelied (U3MYECKUX Tel U IPOIECCOB
(sBNeHMIt): WHEpHUaIbHas CUCTeMa OTcu€ra, aOCOJIOTHO TBEPJAOE TEJO,
MaTtepuajibHash TOYKa, PABHOYCKOPEHHOE JBMXKEHHE, CBOOOJHOE TaJICHUE,
a0coJIfoTHO ympyras jaedopmalus, abCOTIOTHO YIPYTroe M aOCONIOTHO HEYIPyroe
CTOJIKHOBEHHMS, MOJICJIM Ta3a, >KUJIKOCTH W TBEPAOro (KPUCTANIMYECKOro) Tea,
WJICAJIbHBIN T'a3, TOUYCUHBIN 3apsil, OAHOPOJHOE IEKTPUUECKOE I0JIE;

paznuuath YCIOBUs (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCEOONIUN xapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYECHHOCTH
VICIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh W OOBACHATH MEXAHMUYECKHE IPOIIECChl W SIBJICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTH MEXAHHUYECKOIO
JBIOKEHUS, (DOPMYJIbl KHHEMAaTUKHA PAaBHOYCKOPEHHOTO JIBUKEHUS, MPE0Opa3oBaHUs
lanunes i CKOPOCTM W TEpEeMENICHMs, 3aKOoHbl HbBIOTOHA, MpUHIMUI
OTHOCUTENIbHOCTU ['anunes, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBbI COXPaHCHUS
UMITyJIbCA M MEXAaHWYECKOW DHEPruu, CBS3b pabOTHl CHIIBI C H3MEHEHUEM
MEXaHMYECKON DHEPruM, YyCJIOBUS pPaBHOBECHS TBEPAOrO Teia), MPU ITOM
MCMOJIb30BaTh ~MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUS
NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB: TMpeobOpa3oBanuii ["amumies, BTOporo
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HMMITYJbCAa U MEXAHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBICHSATH TEIJIOBBIE MPOIECCHI U SIBJIICHUS, UCTIOIb3YsI OCHOBHBIC
nosnoxkeHus: MKT u 3aKkoHBl MOJIEKYJISAPHOM (PU3MKKM U TEPMOJUHAMHKHU (CBS3b
JIaBJIEHUSI MAECATBHOTO Ta3a CO CPEAHEH KUHETHYECKOW 3JHEPruer TEIIOBOTO
JBUKCHHS M KOHLEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIIEpPATypbl BEIIECTBA CO
CpEIHEM KUHETUYECKOM DJHEPrUed TEIUIOBOIO JABWXEHHUS €ro 4YacTHull, CBS3b
JIaBJICHUSI WJICAIBHOIO Tra3a C KOHIUEHTpAlMe MOJIEKYJI M €ro TeMIepaTypou,
ypaBHeHUe MeHnnaeneeBa—Knaneiipona, MNepBbI 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHMsS HSHEPruM B TEIUIOBBIX Mpolieccax), MNPU O3TOM HCIOJIb30BaTh



MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MNPUMEHUMOCTHU
ypaBHeHuss Menneneesa—Knanenpona;

aHAMM3UPOBaTh M OOBSACHATH DIIEKTPUUYCCKHUE SIBJICHUS, WCIOJb3yS OCHOBHBIE
MOJIOKEHHUSI M 3aKOHBI DJICKTPOJMHAMHUKH (3aKOH COXpaHEHHUsI DJICKTPUYECKOTO
3apsiga, 3akoH KyioHa, MOTEHIMAIBHOCTH 3JICKTPOCTATUYECKOTO MOJISI, MPUHIIUIT
CYNEPHO3ULIUN AIEKTPUUECKUX TOJIEH, TPU ITOM YKa3blBasi yCIOBUS MPUMEHUMOCTH
3akoHa KyioHa, a TakXe MPaKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa aJis
y4acTKa LEeNu M U1 3aMKHYTOW DJIEKTPUYECKOM 1nenu, 3akoH Jlxoyms—Jlenna,
npaBuia Kupxroda, 3akonbr Dapajes 1J1s 3JeKTPoIIn3a);

OMHUCHIBATh  (U3WYECKUE TPOIECChl M SBJICHUS, HCIOJb3yS  BEJIMYMHBI:
NepeMEIeHHE, CKOPOCTh, YCKOPEHUE, UMIYJIbC TEJla U CUCTEMbI TEJ, CHJIa, MOMEHT
CUJIbI, JABJICHHUE, MOTCHIMATbHASL YHEPTHs, KUHETHUECKash SHEPrus, MeXaHUuecKas
SHEprusi, paboTa CHUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHa
YIPYTOCTH, CUJa TPEHHUS, MOIIHOCTb, SHEPTUsl B3aMMOJICHCTBHUS TeJla ¢ 3eMIEH
BOJM3M €€ TOBEPXHOCTH, SHEPIusl ympyroil aedopmaiuyd MpYy>KHHBI, KOJIUYECTBO
TEIUIOThI, a0COIIOTHAsI TeMIlepaTypa Teja, paboTa B TEPMOJMHAMUKE, BHYTPEHHSIS
SHEPrusl UACaIbHOTO OJIHOATOMHOIO rasza, paboTa UJI€aIbHOTO ra3a, OTHOCUTEIbHAS
BJIAXXHOCTH Bo3ayxa, KIIJI uaeansHOro TEIJIOBOTO JABUTATENS; SJEKTPUUYECKOE TMOJIe,
HaNpsHKEHHOCTDh AJIEKTPUYECKOTO TMOJIsSI, HANPsHKEHHOCTh IMOJS TOYEYHOIrO 3apsija
WM 3apsSOKEHHOro Imapa B BaKyyMeé W B JIUPJIEKTPUKE, TMOTEHIIMA
AIEKTPOCTATUYECKOTO TMOJIs, PA3HOCTh MOTEHIIUATIOB, 3JICKTPOABUKYIIAs CUJIa, CUjla
TOKa, HaNpsSHKEHHWE, MOIIMHOCTh TOKA, OJJIEKTpUYecKas EMKOCTb IUIOCKOTO
KOHJEHCATOpa, CONPOTHBICHHME Yy4yacTKa IIeMM C  IOCJIEAO0BATCIbHBIM U
MapajiyieIbHbIM ~ COCAUHEHUEM PE3UCTOPOB, DSHEPTUS  AJICKTPUYECKOTO IO
KOHJICHCATOoPa;

OOBSICHSITH OCOOEHHOCTHM TMPOTEKaHUsI (PUIMYECKUX SBJICHUN: MEXaHUYECKOe
JIBUKEHHWE, TEIUIOBOE JBM)KEHHWE YacTHI[ BEIECTBa, TEIJIOBOE pPaBHOBECHUE,
OpoyHOBCKOE JBIDKCHHE, auddy3us, HUCIapeHue, KHWICHUE | KOHJCHCAIUs,
MJIABJICHUE U KPUCTAJUIM3AIIMS, HAIIPABJICHHOCTD TEIUIONEpEeaadu, dJSKTpU3als Tel,
HKBUIIOTEHIIMAIBHOCTH MOBEPXHOCTH 3aPSIKEHHOTO MPOBOTHUKA,;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYMHBI OT APYTOM ¢
WCIMOJIb30BaHUEM TIPSMBIX HM3MEPEHUM, MpPH 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYUH B BHUJIC
rpauKoOB C y4éTOM aOCOIIOTHBIX MOTPENIHOCTEH W3MEpPEHUM, JeiaTh BBIBOJBI 1O
pe3yJibTaTaMm UCCIIeI0BaHNUS;

MPOBOJAUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, MPU OTOM BBIOUpATH
ONTUMAJBHBI METOJ HM3MEPCHHS, OIICHHBATh aOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOAUTL OMBITHI TIO TMPOBEPKE TMPEAJIOKEHHOW THUIMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY, aHAJIU3UPOBATH
MOJIYYEHHbIE PE3YJIbTATHI U JENaTh BBIBOJ O CTATyCE MPEI0KEHHON TUIOTE3bI;



coOroaTh npaBuiia 0€30MacHOrO TpyZa MpH MPOBENCHUU MCCIEAOBAHUN B paMKax
y4e0HOT0 3KCIepUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIEeI0BATENbCKON U MPOEKTHOM
JEATEIbHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1IA0OPAaTOPHOIO
000py10BaHUS;

pemarby pacy€THbIE 3aJaud C SIBHO 3a/laHHOM U HESBHO 3aJlaHHOM (U3HYECKOU
MOJIEJIbIO: Ha OCHOBAaHHMM aHajM3a YCJIOBHsS OOOCHOBBIBATH BHIOOP (PHU3MUECKON
MOJIeJIM, OTBEYaroleld TpeOOBaHUSAM 3a/ay, NPUMEHSATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTyNaThl (PU3MUECKHX TEOPHM TMpPH  HCIOJb30BAHUU
MaTEMaTUYECKUX METOJOB pELIEHUs 3a/4ay, MPOBOAUTH PAacuéThl HAa OCHOBAHWUHU
UMEIOLINXCSA JaHHbIX, aHAJIM3UPOBATh PE3YyJbTaTbl M KOPPEKTUPOBATH METO/bI
pElIeHUs C YUYETOM MOITYYEHHBIX PE3YIIBTATOB;

pemiaTth KaueCcTBEHHBbIC 3a/Jauyd, TpeOyrolue MPUMEHEHHs 3HAHUM U3 pa3HbIX
pasnenoB Kypca (U3MKH, a TakXKe MHTErpaludd 3HAHUH M3 JPYruX MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIENIOYKY PACCYKJIECHUN C
OIOPOH Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS,;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJisi OOBSICHEHHS OCHOBHBIX IPUHLMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJOTHUI;

aHAIM3UPOBaTh M OLEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOU
JESITEJIbBHOCTH 4YEJIOBEKa, CBS3aHHOW C (DUM3MYECKMMHU TMpolLeccaMu, C MO3ULMNA
DKOJIOTHYECKOM 0€30MacHOCTH, IPEICTaBICHAN 0 paluMOHAIIBHOM
IPUPOAOIIOIB30BAHUN, a TAKXKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHHM HAyKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIECTRA;

OPUMEHSTh  pPa3MYHbIE CMOCOOBl  paboThl ¢ wuHpoOpManuen (GuandecKoro
COJIEPKaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHM, IpU
TOM HCIOJIb30BaTh COBPEMEHHBbIE HH(OPMALMOHHBIE TEXHOJOTMM [UIsl ITOHUCKA,
nepepaboTKh W TPEAbABICHUS Y4e€OHOM M HAay4YHO-NIOMYJAPHON HHGOpMAIINH,
CTPYKTYPUPOBAHHUS M HMHTEpIpETaluu MHGOPMALMH, MOTYYEHHON M3 Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMy0 MH(GOPMALIMIO U OLIEHUBAThH
€€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUMW, TAK U HA OCHOBE aHAJIM3a
MCTOYHUKA UH(POPMALINH;

NPOSIBJISITH  OPraHM3al[MOHHBbIE M T[I03HABATENIbHBIE YMEHHUS CaMOCTOSITEIIbHOTO
NpUOOpPETEHUs] HOBBIX 3HAHWI B MPOLIECCE BBINOJHEHUS NPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX PadoT;

paboTaTh B IpyIIe ¢ HCIOIHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJIEH, TIaHUPOBAThH
paboTy Tpynmbl, PalMOHAIBHO PACHPEAENsITh JEATebHOCTh B HECTaHIAAPTHBIX
CUTyallMsiX, aJEKBATHO OLICHUBATh BKJIAJ KaXXIOrO M3 YYAaCTHUKOB TpPYIIHI B
pelleHne paccMaTpuBaeMon IpooOIIeMbl;



OpOSIBJIATh MOTHBAIMIO K Oyaymed npoeccHOHAaTbHOM —NEATENbHOCTH IO
CHELHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpuIIs.

K koniy oOyuenuss B 11 Kaacce npeaMeTHble pe3yibTaTbl Ha YriayOJEHHOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (DU3UKH B HDKOHOMHYECKOW, TEXHOJOTUYECKOH, COIMAIBLHOU U
THUYECKOHN cepax MesTEIbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKK B COBpPEMEHHOU
Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMHH B IPAKTHUECKOMN AEATEIbHOCTH YEIOBEKA
M JAIbHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHUH, 3HAUYEHUE OINHUCATENbHOM,
CHUCTEMAaTU3HUPYIOIIEH, OOBSICHUTEILHOW M MTPOTHOCTUYECKOU (PYHKINI (hr3HUecKoi
TEOPUU — DJIEKTPOAUHAMUKH, CIEHHAIBHOU TEOPUM OTHOCHUTEJIIBHOCTH, KBAHTOBOM
bu3uKy, poib GU3NYECKON TeOpur B POPMUPOBAHUY MIPEACTABICHUN O pU3ndecKoi
KapTUHE MHUpa, MeCTO (U3NYECKOM KapTHHBI MUpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHMMOCTH MojeNeld (U3MYECKUX TeI M MPOLECCOB
(sBJEHUIT): OJHOPOAHOE HIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TOJA,
rapMOHUYECKUE KOJIeOaHUsI, MAaTEeMAaTUYECKUM MAasiTHUK, WJCATbHBIA TMPYKUHHBINA
MasTHUK, TapMOHUYECKHUE BOJIHBI, HACAIbHBIA KOJICOATEIbHBIA KOHTYp, TOHKAs
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIIpa U KBAHTOBOW MOJIENIN CBETA;

paznuuath YCIOBUS (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB M OrPAaHUYEHHOCTH
VCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBICHATH HJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS, UCIOJbB3YS
OCHOBHBIE TOJIOXKEHUS W 3aKOHbI DJIEKTPOJMHAMUKHA W CIEHUAIBHOU TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUsI AJIEKTPUUYECKOTO 3apsiia, cuiia Amiepa, cuia
JlopeHiia, 3aKOH BJIEKTPOMArHUTHOW WHAYKUWHU, mnpaBuio Jlenma, cBsizp OJC
CAMOMHIYKIIMU B DJIEMEHTE JJIEKTPUYECKOM LIENU CO CKOPOCTBIO M3MEHEHMS CHUJIbI
TOKQ, MOCTYJaThl CEUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHILITEHA);
aHANIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOLECCHl W SBJICHHS, HCIONb3Ys
MOJIOKEHUS! KBAaHTOBOW (pu3uku (ypaBHeHUe DifHIITENHHA 715 (oTo3(PPeKkTa, mepBblii
U BTOpOM 1OCTyJarsl bopa, IpUHIMI COOTHOLIEHHS HEONPEAEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpPAHEHMs 3apsSAOBOIO U MAacCOBOTO YHCENl M JHEPIHMH B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

ONMUCHIBATh  (U3UYECKUE TMPOLECChl M SIBIICHUS, HCMOJb3YSd  BEJIUYMHBIL:
HaIpsKEHHOCTh  AJIEKTPUYECKOrO TMOJSA, MOTEHUHAT JJIEKTPOCTATUYECKOrO TOJI,
Pa3HOCTh NOTEHLIMAJIOB, JJIEKTPOABWKYIAs CHJIA, WHAYKIHUS MarHUTHOIO IIOJI,
MarHdTHbBIA TIOTOK, cwia Awmmepa, HHAYKTUBHOCTb, AJIEKTPOABUXKYIIAS CHUiIa
CaMOMHIYKILINH, SHEPTHUSI MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, PENSITUBUCTCKUAN
UMITYJIbC, TIOJHAsl SHEPrusi, PHEPrusi IMOKOsS CBOOOJHOW 4YaCTUIbI, HEPrusl u
UMIYJIbC (OTOHA, MACCOBOE YUCIIO U 3aps/ siApa, SHEPTUS CBA3HM s1Ipa;

OOBSCHATH OCOOEHHOCTH NPOTEKaHUs (U3MUECKUX SIBICHUN: AJIEKTpPOMAarHUTHas
UHAYKLHS, CAMOUHAYKIMs, pE30HaHC, WHTephepeHurs BOJH, audpakuus,



JTUCHIEpCHs, TIOJIHOE BHYTpPEHHee OTpaxeHue, (oTodnekTpuyeckuii  >Ppdekt
(pororddexr), anbda- u GeTa-pacmansl siaep, raMma-u3aydeHue saep, Guznyeckue
MIPUHITUIIBI CTICKTPATILHOTO aHAIN3a U pabOTHI Ja3epa;

ONPEENATh HAMPABICHUE UHAYKIUHA MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, CHUJIbI
Awmmnepa u cuibl Jlopenna;

CTPOUTh H300paXE€HUE, CO3/1aBaeMOE TUIOCKHM 3€pKaJioM, TOHKOW JIMH30M, |
pPaCcCUUTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHSITH OCHOBOIOJIArAIOIINE aCTPOHOMUYECKUE TTOHSATHUS, TEOPUU U 3aKOHBI JJIS
aHanu3a U OOBICHEHUS (PU3MYECKUX IMPOILIECCOB, MPOUCXOJANIUNX B 3BE3NAX, B
3BE3IHBIX CHCTEMaX, B MEXTaJIAKTUYECKON cpeje; ABUKEHUS HEOECHBIX Tell,
ABOJIIOLIMU 3BE3/ U BeeneHHoi;

MIPOBOJIUTH HCCIIEAOBAHNE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYUH C WCIIOJIH30BAHUEM
OPSMBIX U3MEPEHUN, TPH OTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yibTaThl MOTYYEHHON 3aBUCUMOCTUA (DU3MYECKUX BEJIMYHMH B BUJEC T'Pa(UKOB C
y4€TOM a0CONIOTHBIX MOTPEIIHOCTEN M3MEPEHUM, J1eNIaTh BBIBOJBI IO PE3YJIbTaTaM
UCCIICIOBAHMUS;

MPOBOJAUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, MPU STOM BBIOUpATH
ONTUMAJIbHBIA METOJ] HM3MEpPEHUs, OIEHUBATh AOCOJIOTHBIE M OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;

MPOBOAUTH OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpaTh AKCIEPUMEHTAIbHYIO  YCTaHOBKY, aHAJIU3UPOBATH
MOJTYYEHHBIE PE3YJIbTATHI U JCJIaTh BBIBOJ O CTATyCE MPEJI0KEHHON TUIOTE3bI;
OMMUCHIBATH METO/IbI OJIYYEHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOII01aTh TIpaBMiIa 0€30MacHOTO TpyAa MPY MPOBEICHUM UCCIEOBAaHUN B paMKax
y4€OHOr0 AKCIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIIEN0BATEIbCKOW U TIPOCKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTENIbHBIX YCTPONCTB W JIaDOpPaTOPHOTO
000opy1I0BaHUS;

pemarh pacdy€éTHBIC 3aJa4d C SBHO 3aJIaHHOM W HESBHO 3aJlaHHOM (u3mueckoit
MOJICNIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHUS BHIOMpaTh (U3MYECKHe MOJEIH,
OTBeHarolue  TpeOOBaHWSM  3a7ayd,  MPUMEHATb  (POPMYJIbI,  3aKOHHI,
3aKOHOMEPHOCTH W TMOCTydaThl (U3UYECKUX TEOPUH TMPU HCMHOJb30BAHUU
MaTeMaTUYECKNX METOJI0OB PEIIEHUs 3aJad, MPOBOAUTH PACUYETHl HA OCHOBAHHUU
MMEIOUIMXCSL JIaHHBIX, AHAJIM3UPOBAaTh PE3YJIbTATBl W KOPPEKTUPOBATH METOIbI
pelieHust ¢ y4€ToM TMOJTYYEHHBIX Pe3yJIbTaTOB;

pemarh KadyeCTBEHHbIE 3ajayu, TpeOyrolue NPUMEHEHHUs 3HAaHUM U3 Pa3HbIX
pazaenoB Kypca (U3MKHM, a TaK)K€ HWHTETpallid 3HAHUM W3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUYECKYIO LIETIOYKY PACCYXKIACHUMN C
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;
WCIIOJIB30BaTh TEOPETUYECKUE 3HAHMS MJIsI OOBIACHEHUS OCHOBHBIX ITPUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJOTHUECKUX
MPOIIECCOB;



OPUBOJUTH IPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE TMPOIECCOB OKPYKAIOLIErO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UpPOBaThb U OLIGHUWBATh IOCIEACTBUS OBITOBOM UM IMPOU3BOACTBEHHOM
JESATEIIbHOCTH 4YEJIOBEKA, CBSI3aHHOW C (DM3MUECKUMU MPOIECCAMM, C IO3UIMMA
HKOJIOTMYECKOM 0e30MacHOCTH, IpeICTaBICHUN 0 palMOHAIIBHOM
IPUPOAOIIOIB30BAHUN, a TAKKE PA3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKU U
TEXHOJIOTHH JJISl TaTbHEUIIIETO PAa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA,;

OPUMEHATh pa3jinyHble crnocoObl paboTel C  uHpopManued  (QU3NIECKOrOo
COJEPKaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHM, IPU
TOM HCIOJIB30BaTh COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOJOTMH ISl TOHUCKA,
nepepaboTKi W TPEAbsIBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOM HH(pOpMAIH,
CTPYKTYPUPOBAaHUS W HUHTEPIpETalnd WHGPOPMALMH, MOITYYECHHOM U3 PA3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMy0 HH(GOPMALMIO U OLIEHUBATH
€€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUMW, TAK U HA OCHOBE aHAJIM3a
MCTOYHHKA HH(POPMALINH;

NPOSIBJISITh OPraHW3al[MOHHBIE M I[I03HABATEJIbHBIE YMEHHS CaMOCTOSITEIBHOTO
npUOOpEeTEeHUs] HOBBIX 3HAHMNM B IPOLIECCE BBIMOJHEHUS IMPOEKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B IpYIIE C UCIOIHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJEH, MIaHUPOBATH
paboTy Trpynmbl, PALMOHAIBHO PpACHPEACNATh JEATEIbHOCTh B HECTAHIAPTHBIX
CUTyallMsIX, AaJEKBATHO OLICHUBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TpPYIIBI B
pelleHne paccMaTpuBaeMon IpooOIeMsl;

OpOSIBIISATh MOTHUBALIMIO K Oyaymedl mnpodecCHOHANbHOW JEATENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI KoHuTposbHuble IMpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
Pasznen 1. HAYUYHBIM METO/ TIO3HAHUS ITIPUPO/IbI
. bubmuorexa [JOK
11 Hay\HEIH METOIL 03HAHMS NPUPO/Ib! 6 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 2 https://m.edso0.ru/7f41c97¢c
bu6nmoreka [JOK
22 Huramiica 10 https://m.edsoo.ru/7f41c97¢
i bubmuorexa [JOK
23 Cratika TaEpaoro Tena > L https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.4 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 httns://m.edsoo.ru/7fA1c7c
bu6mmorexa [IOK
3.2 Tepmonunamuka. TennoBbie MalTuHbI 20 1 https://m.edsoo.ru/7fA1c97c
ArperaTHble COCTOSIHHS BellecTBa. @a3oBbie bubnnoreka [HJOK
3.3 14 1
MepexXoabl https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 49
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Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 UeKTpiriecioe noie 24 1 https://m.edsoo.ru/7f41c97c
N . bubnmoreka [JOK
4.2 [ToCcTOSIHHBIN 27EKTPUUECKUIN TOK 24 1 httos://m.edsoo.ru/7fA1c97c
4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazueny 54
Paznen 5. PUBNYECKUU TIPAKTUKYM
. bubmuorexa [JOK
>1 DusiHieckitit MpaKTHiyM 16 16 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 16
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 9 16
11 KJIACC
Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne n/m HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl KonTpoJibHbIe IIpakTHyeckue (unpposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
Paznen 1. JIEKTPOJIUMHAMUKA
bu6mmorexa [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
12 IEKTPOMATHHTHAS HHIYKIIHS 13 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2. KOJIEBAHHWS U BOJIHbBI
2.1 MexaHU4YeCcKHe KoJIeOaHus 10 bubmuoreka [JOK
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https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
2.2 DJIIeKTpOMarHuTHBIE KoJIeOaHuUs 15 https://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
2.3 MexaHu4ecKre 1 AIEKTPOMAarHUTHBIE BOJIHBI 10 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
24 Onrika 25 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CHEHHAJII;HOFI TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuosel CTO 5

Hroro no pazgeny 5

Pasznen 4. KBAHTOBAS ®PU3UKA

41 KopnyckyisspHO-BOIHOBOM AyaIn3m 15
4.2 ®usznka aroma 5
4.3 ®u3nKa aTOMHOTIO SA7pa U 3JIEMEHTAPHBIX YaCTHULL 5

Hroro no paszneny 25

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Paszpen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 du3ndecKuil TPaKTUKYM 16

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 16
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Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE

CuctemaTtu3zanus 1 0000IIeHUE TPEAMETHOTO

71 COZEP)KAHUSA U OIbITA JEATEIIbHOCTH, 15 bubnunoreka [HOK
' nproOpeTEHHOTO NPU U3YYEHUHU Kypca (pru3uku https://m.edsoo.ru/7f41c97c
10 — 11 xmaccoB
Hroro no pazueny 15
bubmuorexa [JOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bceero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 ®wusnka — pyHAaMEHTaIbHAs HayKa O MPUPOJIE 1 bubmmorexa LIOK
YA Ve PHpoA 04.09.2023 = https://m.edsoo.ru/7f41c97c
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bu6mmoreka [IOK
uccleoBaHus PU3NUECKUX SIBICHUI 05.09.2023  https://m.edsoo.ru/7f41c97c
DKCIEPUMEHT U TEOPHs B MIPOIIECCE MO3HAHUS
3 npupoasl. HaOmronenne 1 DKCepruMEHT B 1 bubnmorexa LHOK
PHPOAR: P 05.09.2023  https://m.edsoo.ru/7f41c97c
busuke
bu6nmoreka [JOK
4 1
CTIOCOOBI H3MEPCHILA PH3HHCCKIX BEMH I 07.09.2023 = https://m.edsoo.ru/7f41c97c
5 AOComI0OTHAs M OTHOCHUTEIbHAS TOTPEITHOCTH 1 bubnuoteka [JOK
U3MepeHuil PU3NIEeCKUX BEITMUNH 07.09.2023  https://m.edsoo.ru/7f41c97c
MopenupoBanue B pusuke. Poias u mecto
6 ¢u3uKK B OPMUPOBAHUN COBPEMEHHOMN 1 bubnnorexka [JOK
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON 11.09.2023  https://m.edsoo.ru/7f41c97c
JIeATEeTbHOCTH JIIOAEH
Mexanunueckoe nBuxkeHue. Cucrema orcyeTa.
7 OTHOCHTEITHFHOCTh MEXaHUYECKOTO JIBHIKECHUS 1 bubmorexa HOK
8 ’ 12.09.2023  https://m.edsoo.ru/7f41c97c
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
8 MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi. 1 bubnmoreka [JOK
[Tepememnenue. CkopocTs. X mpoeknuu Ha 12.09.2023  https://m.edsoo.ru/7f41c97c
OCH KOOpJIUHAT
9 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE. 1 bubnuoreka [IOK
['padpuaeckoe onrcanre paBHOMEPHOTO 14.09.2023  https://m.edsoo.ru/7f41c97c
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HpHMOHHHCﬁHOI‘O JABUXKXCHU A

CokeHue nepeMeIeHi U CKOPOCTEH.

bu6mmoreka [IOK

10
Pemenue 3anay 14.09.2023  https://m.edsoo.ru/7f41c97c
HepaBHomepHoe aBukenue. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsmonuneiinoe bubmmorexa [JOK
pocth: perie. 1 18.09.2023  https://m.edsoo.ru/7f41c97¢c
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue MpsIMOIUHEHHOTO bubmumoreka [IOK
JBUKEHHSI C TIOCTOSIHHBIM YCKOPEHUEM 19.09.2023  https://m.edsoo.ru/7f41c97c
CBoOogHoOe majieHue. Y CKopeHue CBOOOIHOTO
13 najienns. JIBrKeHHe Tena, OPOIIEHHOTO MO/ Bubmorexa ITOK
] »OP 19.09.2023  https://m.edsoo.ru/7f41c97c
YIJIOM K TOPU30HTY
bubmuorexa [JOK
14 B 0
ROAHAA KOHTPOILHAA pabotd 21.09.2023  https://m.edsoo.ru/7f41c97c
KpuBonuneitnoe nerxenue. JBmkeHue mo
15 OKPYKHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb. bubnuoteka [JOK
ITepuon u yacrora. LleHTpOCTpEMUTEIBHOE U 21.09.2023  https://m.edsoo.ru/7f41c97c
MOJIHOE YCKOpEHHe
bu6mmoreka [IOK
16 K 0 "K "
OHTPOIILHAA pAbOTA HO TEME TRIHCEMATHIA 25.09.2023  https://m.edsoo.ru/7f41c97c
[IepBbiit 3ak0H HproTona. MHEpumanbHbIe
17 cuctemsbl oTcuéra. [[puHIUIT OTHOCUTETBHOCTH bubmorexa HOK
b . 26.09.2023  https://m.edsoo.ru/7f41c97c
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuia. PaBHoselicTByIo11as cuiia. Bropoit 3akoH bubnmoreka [JOK
Hororona. Macca 26.09.2023 @ https://m.edsoo.ru/7f41c97c
. bubnmuorexa [JOK
19 B .T i H
SAMOACHCTBHE TEIL. L PETHIT SAioH HbIOToHd 28.09.2023  https://m.edsoo.ru/7f41c97c
20 [Tpunuun cynepno3uuu cui. Pemenue 3agau bub6nuorexa [IOK
Ha IpUMeHeHue 3akoHoB HproToHA 28.09.2023  https://m.edso0.ru/7f41c97c
21 3aKOH BCEMUPHOTO TATOTEHUS. bubnmoreka [JOK
OKBUBAJICHTHOCTb IPAaBUTALIMOHHON U 02.10.2023  https://m.edsoo.ru/7f41c97c
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WHEPTHOU MaccChl

Cuna TsbKecTH B YCKOPEHUEC CBO60,[[HOFO

bu6mmoreka [IOK

22
naJIcHNs 03.10.2023  https://m.edsoo.ru/7f41c97c
JIBukeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBast kocMHuueckas CKOPOCTh bubmmorexa [JOK
] ) 03.10.2023  https://m.edsoo.ru/7f41c97c
3akonbl Kemnepa
bubmuoreka [JOK
24 C .3 I'yka. B
LA YHPYTOCTH, SHIEOH T yiea. Bee 1eid 05.10.2023  https://m.edsoo.ru/7f41c97c
Cuna tpenus. [Ipupoa v BUIIBI CHIT TPEHUSI.
25 I[Bymczgue B mnixgcfn " rasi c éT(?M CHJTBI bubmorexa LHOK
v 05.10.2023  https://m.edsoo.ru/7f41c97c
COTIPOTHBIICHUS CPEJIbI
26 Hasnenue. 'mapocraruueckoe aasienue. Cumna bubmuorexa [JOK
Apxumena 09.10.2023 = https://m.edsoo.ru/7f41c97c
AbGcomotHo TBepaoe Teno. [loctynaTensHoe u bubnuorexa [JOK
27
BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tea 10.10.2023 = https://m.edsoo.ru/7f41c97c
28 MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAILICHHUS. bubnnoreka [JOK
[Inedo cuel 10.10.2023 = https://m.edsoo.ru/7f41c97c
CrnosxeHue CHIl, IPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsoxkecTH Tena. Y cioBus bubmorexa [JOK
y: P i 12.10.2023  https://m.edsoo.ru/7f41c97c
paBHOBECHS TBEpJOT0 Tea. Bkl paBHOBECHS
bu6mmoreka [IOK
30 P
cHIcHHe sanad 12.10.2023  https://m.edsoo.ru/7f41c97c
31 KonTponbhas pabota no teme "J[uHamuka. bubnnoreka [JOK
Craruka TBepaoro tena' 16.10.2023  https://m.edsoo.ru/7f41c97c
Nmmynbe MaTepuanbHOM TOUKH, CUCTEMBI
39 MaTepHaTbHBIX Touek. [IeHTp Macc cucteMbl bubnmnoreka [JOK
MaTepuaibHbIX TOYeK. TeopeMa o ABUKEHUH 17.10.2023 = https://m.edsoo.ru/7f41c97c
IIEHTPa Macc
33 NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TeNa. bubnmoreka [JOK
3aKoH coXpaHEHUsl UMITyJbca. PeakTuBHOE 17.10.2023  https://m.edsoo.ru/7f41c97c
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JIBIDKECHHE

MomeHT HUMITYJIbCa MaTCpI/IaHBHOfI TOYKH.

bu6mmoreka [IOK

34 I1
PEACTABIICITHE O COXPATICHII MOMCHTA 19.10.2023 = https://m.edsoo.ru/7f41c97c
UMITYJIbCa B IICHTPAIBHBIX MOJISIX
bu6mmoreka [IOK
35 Pemenue
HHCHHE Saat 19.10.2023 = https://m.edsoo.ru/7f41c97c
Pabota cuiibl Ha MaJIOM M Ha KOHEUHOM
36 nepemernieHuu. I'paduueckoe mpeacTaBiIcHHE Eubmorexa ITOK
P P P 23102023 https://m.edsoo.ru/7f41c97¢
paboThI CHITBI. MOIIIHOCTh CHJIBI
Kunernueckas sneprusi. Teopema o6
37 U3MCHCHUU KHHETHYCCKOW SHEPIHH bubmorexa HOK
. P 24.10.2023  https://m.edsoo.ru/7f41c97c
MaTepUaTbHOU TOUKH
[ToTeHIMAIbHBIC U HETIOTCHIIMATbHBIC CHJIBI.
38 [TorenuuanpHas sHeprus. Bropas kocMudeckas bubmorexa LOK
prvt. BTop 24.10.2023  https://m.edsoo.ru/7f41c97¢c
CKOPOCTh
TpeTbs kocMudeckas ckopocTb. CBsi3b pabOTHI
39 HETOTEHITUATIbHBIX CUJI C UBMEHEHUEM bubmuorexa [JOK
MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH 26.10.2023 @ https://m.edsoo.ru/7f41c97c
COXPaHCHHS MEXaHUYECKOH YHEPTHH
VYupyrue u He 1€ CTOJIKHOBEHUS.
40 N E]ZII;CHI/IG BeyH If };IFJ'II/I IUTST UaeanbHON bubmorexa [IOK
P Py 26.10.2023 = https://m.edsoo.ru/7f41c97c
KUJKOCTH
a1 KonTponbhas pabota no teme "3aKOHBI bubnnorexka [JOK
COXpaHEHHUsI B MEXaHUKeE" 07.11.2023  https://m.edsoo.ru/7f41c97c
PazButHe npeacraBiaeHui 0 NpUpoOIE TEMIOTHI.
42 Ocnosnble nonoxxenuss MKT. {uddyzus bubmorexa HOK
’ YSHGL 07.11.2023  https://m.edsoo.ru/7f41c97c
bpoyHOBCKOE IBH>KEHME
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43 Tes. XapakTep JABUKEHUS U B3aUMOJICHCTBUS bubmorexa LOK
- HAPAIETED 09.11.2023  https://m.edsoo.ru/7f41c97c
YaCTHII BEIIECTBA
44 Macca u pa3mepbl MOJIEKYJT (aTOMOB).
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KonunuectBo Bemectsa. [locrosinnas ABoraapo 09.11.2023
45 Temneparypa. TemnoBoe paBHoBecue. [lkana bubnunoreka [JOK
Lenbcus 13.11.2023  https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
46 P
ClHICHHE 3a]ad 14.11.2023  https://m.edsoo.ru/7f41c97¢c
. bubnmoreka [JOK
47 141 T
AICAIDHBII Ta3. £ G30BBIC SaKOHH 14.11.2023 = https://m.edsoo.ru/7f41c97c
48 VYpaBuenne MenneneeBa-Kianeiipona. bubnnoreka [JOK
Pemenue 3anau 16.11.2023  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
49 AbcomoThas Temnepatypa. 3akon Jlarsrona 16.11.2023  https://m.edsoo.ru/7f41c97c
50 H3onponeccel B uaeaIbHOM ra3e ¢ HOCTOSHHBIM bubnnorexa [HOK
KOJIMYECTBOM BEILECTBA 20.11.2023  https://m.edsoo.ru/7f41c97c
51 ['padmyeckoe mpecTaBiIeHHE U30MPOLIECCOB: bubnnoreka [JOK
n30TepMa, 30Xopa, n3obdapa 21.11.2023 @ https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
52
Octiontioe ypasretiiie MKT 21.11.2023  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
53 P
CHICHHE Sa7a 23.11.2023  hitps://m.eds00.ru/7f41c97c
CBs13b a0COTIOTHOI TemnepaTypbl
54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEen bubmuorexa [JOK
KMHETUYECKOW SHEpruell MocTynareabHOro 23.11.2023  https://m.edsoo.ru/7f41c97c
TETIOBOTO JIBF)KCHUS €€ 4acTHI]
55 O06o01IeHre U cUcTeMaTU3alus 3HaHUN 110 bubnmoreka [JOK
teme "OcHoBbl MKT" 27.11.2023 @ https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
56 K " MKT"
OHTPOJIbHAs PadOTa 10 TeMe "OCHOBEL 28.11.2023  https://m.edsoo.ru/7f41c97c
TepMoguHamMuyeckasi cuctema. 3ajlanue
57 BHeIIHUX ycioBuit st T/1 cuctembl. BHenHue bubmorexa OK
Y 8 ' 28.11.2023  https://m.edsoo.ru/7f41c97c

1 BHyTpeHHHe napametpsl. [Tapamerper T/
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CHUCTEMBI KaK CpEIHUE 3HAUCHUS BEJIIMYUH,
OIKCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM
YpOBHE

Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBosibHas penakcauus T/ cuctemsr k bubmmorexa IOK
P P 30.11.2023  https://m.edsoo.ru/7f41c97c
TEIMJIOBOMY PaBHOBECHIO
59 Mojenp uIealIbHOTO Ta3a B TEPMOIMHAMUKE. bubnnoreka [HJOK
VYcnoBusi IPUMEHUMOCTH 3TOU MOJIEIH 30.11.2023 @ https://m.edsoo.ru/7f41c97c
VpaBuenne MenneneeBa-Kianeiipona u bubnuoteka [JOK
60 .
BBIPAKECHUE JIJI1 BHYTPEHHEN SHEPrUuun 04.12.2023  https://m.edsoo.ru/7f41c97c
Bripasxkenue 111 BHyTpEHHEN SHEPTUU
61 OIIHIz)aTOMHOFO Hﬂe:}anﬂoro rasa ’ bubmorexa [JOK
' 05.12.2023  https:/m.edsoo.ru/7f41c97¢c
KBazucrtarnueckre U HeCTaTUYECKHE MPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 Boruncnenue paboTsl 1o rpaguky npoiiecca Ha bubmmorexa [JOK
P P 05.12.2023  https://m.edsoo.ru/7f41c97c
pV-auarpamme
Temnnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHeH 3Heprun TJI cucremsl 6e3 bubmorexa [JOK
TP P 07.12.2023  https://m.edsoo.ru/7f41c97c
COBEpUIEHUSI pabOThI
64 KonBekius, TermionpoBoAHOCTh, U3Ty4EeHUE bubmorexa IOK
’ P > HIYA 07.12.2023  https://m.edsoo.ru/7f41c97c
KonngecTtBo TemnoTsl. TennoéMKoCTs Tena.
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH bubmuoteka [JOK
BelIEeCTBA. Y J€/IbHAs TEIUIOTa CTOPAHUS 11.12.2023 = https://m.edsoo.ru/7f41c97c
TOTLIINBA
66 Pacuér xonmvecTBa TETUIOTHI pU bubnmoreka [JOK
TerIonepeaye 12.12.2023  https://m.edsoo.ru/7f41c97c
67 [TonsiTue 06 anuabaraom mporecce. [lepBorit bubnmoreka [JOK
3aKOH TEPMOIUHAMUKHI 12.12.2023 = https://m.edsoo.ru/7f41c97c
68 KonudecTBo TemnoTel u paboTa Kak Mepbl bubnnoreka [HOK
u3MeHeHus1 BHyTpeHHel snepruu T/l cuctembl 14.12.2023  https://m.edsoo.ru/7f41c97c
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BTopoii 3aKOH TEpMOIMHAMUKH JUISL

69 ABHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB bubmmorexa [JOK
P P PO ' 14.12.2023  https://m.edsoo.ru/7f41c97¢
HeoOpaTuMOCTh MPUPOTHBIX MPOIIECCOB
. bu6mmoreka [IOK
70 IT . KIT
DUHIHIGE ACHCTBHA TCIIIOBRIX Mttt a 18.12.2023  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
71 M KIII. K
axcumaboe suaerne KIL. Lkt Kapro 19.12.2023  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
72 P
CHICHIE 3 19.12.2023 https://m.edsoo.ru/7f41c97¢
DKOJIOTUIECKHUE ACTICKTHI UCTIOIh30BAHUS
73 TEIUIOBBIX ABUrarelsiei. TemioBoe 3arpsi3HeHue bubmorexa [JOK
. ' P 21.12.2023  https://m.edsoo.ru/7f41c97c
OKPYXKAOIICH CpeJIbl
bubmuorexa [JOK
74 P
clietHe sazat 21.12.2023  https://m.edsoo.ru/7f41c97c
75 O06o011eHre U cucTeMaTu3alys 3HaHU| 0 bubnuoteka [JOK
teme "Tepmoannamuka. TeroBbie MauHe!" 25.12.2023  https://m.edsoo.ru/7f41c97c
76 KonTponbHas pabora no teme bubnnoreka [JOK
"Tepmonunamuka. TeniaoBbie MaTuHbI" 26.12.2023 @ https://m.edsoo.ru/7f41c97c
[TapooOpa3oBanue u koHaeHcanus. Vcnapenue
77 u KII)/IHGHI?/IG VnenbHas Telz'[IJ'IOTaH ’ bubmorexa HOK
A 26.12.2023  https://m.edsoo.ru/7f41c97¢c
napooOpa3oBaHus
HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTapHI.
KauecTBeHHas1 3aBUCUMOCTD TUIOTHOCTH U
78 JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, bubnmoreka [JOK
UX HE3aBUCHUMOCTH OT 00HEMA HACBIIIEHHOTO 28.12.2023  https://m.edsoo.ru/7f41c97c
napa. 3aBUCUMOCTh TeMITepaTypbl KATICHUS OT
JIaBJICHUS B KUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U bubnmoreka [JOK
OTHOCHTEJIbHAS BJIAXKHOCTD 28.12.2023  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
80 P
CHICHHE Sajat 09.01.2024  https://m.edsoo.ru/7f41c97c
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81 Tsépnoe teno. Kpucrammmueckue u amopdusie bubmumoreka [IOK
Tena. AHU30TPOIHSI CBOMCTB KPUCTAIIOB 09.01.2024  https://m.edsoo.ru/7f41c97c

82 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnunoreka [JOK
TeruioTa riasienus. Cyonumanus 11.01.2024  https://m.edsoo.ru/7f41c97c
Hedopmaruu BEpaOTO Tena. PacTskenue u

83 cxatue. Casur. Moayne FOnra. [Ipenen bubmorexa LOK

' ' g ' 11.01.2024  https://m.edsoo.ru/7f41c97c
yrnpyrux aedopmarnmii
TemioBoe paciuipeHue KUAKOCTEH U TBEPIBIX
84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUMH bubmorexa [JOK
' 15.01.2024  https://m.edsoo.ru/7f41c97¢c
YacTHIl BellecTBa

85 [IpeobpazoBanue sHeprun B (ha30BBIX bubnnorexa [HJOK
nepexojax 16.01.2024  https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

86 v 0

PABHEHIC TEILIOBOTO batatca 16.01.2024  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK

87 P

cHICHHE sanad 18.01.2024  https://m.edsoo.ru/7f41c97c
IToBepxHOCcTHOE HaTsKeHHE. KanuspHbie
88 siBNIeHN. J{aBjeHne o HCKPUBICHHON bubmorexa HOK
) 18.01.2024  https://m.edsoo.ru/7f41c97c
MOBEPXHOCTHIO KuakocTu. @opmyna Jlammaca
O06o011eHre 1 cucTeMaTr3alis 3HaHUH 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIISCTBA bubmorexa [JOK
| ' 22.01.2024  https://m.edsoo.ru/7f41c97c
®dazoBbIE TEPEXOBI

90 KonTtponbHas pabora no Teme "ArperatrHsie bubmuoreka [IOK
cocTosiHuA BemlecTBa. Pa3zoBble NEPEXObI" 23.01.2024  https://m.edsoo.ru/7f41c97c
DnexTpu3anus Tel U e€ MposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnmuotexa [JOK
NIEKTpUYeCKuX 3apsaaoB. [IpoBoaHuKy, 23.01.2024  https://m.edsoo.ru/7f41c97c
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92 DJIeMEHTapHBIN ANEKTPUUECKUN 3apsi. 3aKOH bubnnoreka [HOK
COXpaHEHUs JEKTPUUYECKOTO 3apsia 25.01.2024  https://m.edsoo.ru/7f41c97c
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93 B3aumoneiictBue 3apsiioB. ToueyHble 3apsiibl. bubnmoreka [JOK
3akon Kynona 25.01.2024  https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

o4 Petteitte saza 29.01.2024  https://m.edsoo.ru/7f41c97c

95 Onektpuueckoe notie. Ero neiicteue Ha bubnunoreka [HOK
JJIEKTPUYECKUE 3apsi bl 30.01.2024  https://m.edsoo.ru/7f41c97c
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [TpoGubiii 3apsia. JluHuM HANPSHKEHHOCTH bubnuorexa [JOK
3JIeKTpUYecKoro noJig. OMHOpOgHOE 30.01.2024 | https://m.eds0o.ru/7f41c97c
AIEKTPUUYECKOE T10JIe

97 IToreHManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL. bu6mmoreka [IOK
Pa3HoOCTh NOTEHIIMAIIOB U HATIPSIKEHUE 01.02.2024  https://m.edsoo.ru/7f41c97c
[TorenuuanbHas SHEprus 3apsa B

98 3JIeKTpL(I)CTaTquCK01\I4) ToJie. II)_ISTGHIII/IEUI bubmorexa HOK

01.02.2024  https://m.edsoo.ru/7f41c97c
AIIEKTPOCTATUIECKOTO TTOJISI
CBs13b HaNPSKEHHOCTH MOJIS U Pa3HOCTH bubnuoreka [IOK

99
MOTEHLUAJIOB VIS 3JIEKTPOCTATUYECKOTO OIS 05.02.2024  https://m.edsoo.ru/7f41c97c

100 [IpyuHIHI Ccynepno3uuy JIEKTPUIECKUX bubnnorexka [JOK
HOJIEH 06.02.2024  https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK

101 Pemerirte sazes 06.02.2024  https://m.edsoo.ru/7f41c97c

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO bubnmuotexa [JOK
3apshKEHHOMN chepsl 08.02.2024  https://m.edsoo.ru/7f41c97c
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 miapa. [lone paBHOMEpHO 3apsyKEHHOU bubmmorexa [OK

. 08.02.2024  https://m.edsoo.ru/7f41c97c
0ECKOHEUHOM! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE. bub6nuorexa [IOK
VYcnoBue paBHOBECHS 3apsIOB 12.02.2024  https://m.edsoo.ru/7f41c97c

105 JIM3IeKTpUKY U OJTYIPOBOAHUKY B bubnuoreka [IOK
ANEKTPOCTATUUECKOM I10JI€ 13.02.2024  https://m.edsoo.ru/7f41c97c
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106 Konnencarop. D5nekTpo€MKOCTh KOHACHCATOPA. bubnmoreka [JOK
DIIeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa 13.02.2024  https://m.edsoo.ru/7f41c97c
107 [TapannensHOE cOeTMHEHNE KOHICHCATOPOB bubmorera [JOK
P A A P 15.02.2024  https://m.edsoo.ru/7f41c97c
108 ITocaenoBaTenbHOE COEAUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB 15.02.2024  https://m.edsoo.ru/7f41c97c
109 DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa bubmorexa OK
19.02.2024  https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
11 P
0 CHICHHE Saitat 20.02.2024 = https://m.edsoo.ru/7f41c97c
JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bu6mmorexa [IOK
111
OZHOPOJHOM 3JIEKTPUUECKOM I10JI€ 20.02.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
112 P
CHICHHE SaAat 22.02.2024  https://m.edsoo.ru/7f41c97c
113 O0001eHre U cUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK
TeMe "DnekTpuyeckoe nosue" 22.02.2024 = https://m.edsoo.ru/7f41c97c
114 KonrtponbHas pabota no teme "DiaekTpudeckoe bubnnorexka [JOK
nose" 26.02.2024  https://m.edsoo.ru/7f41c97c
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHMUS TTOCTOSIHHOTO AJIEKTPHUUECKOTO bubmorexa HOK
- P 27.02.2024  https://m.edsoo.ru/7f41c97c
TOKa
bubmuorexa [JOK
11 141 .H
6 crousuich Toka. Hanpsbicerne n 9/1C 27.02.2024  https://m.edsoo.ru/7f41c97c
117 3akoH OMa JJig y4acTKa Henu. DIEKTPUIECKoe bubnmoreka [JOK
CONPOTHUBIICHUE 29.02.2024  https://m.edsoo.ru/7f41c97c
3aBUCHMOCTh COITPOTUBIICHUS OTHOPOJTHOTO
118 MIPOBOJHUKA OT €r0 JJIWHBI U IUIOIAAN bubmmorexa LIOK
P 29.02.2024  https://m.edsoo.ru/7f41c97c
MOTIEPEYHOTO CEUCHUS
119 VY enpHOE CONTPOTHUBIICHHE BellleCTBa. Pemienne bubnmoreka [JOK
3a1a4 04.03.2024  https://m.edsoo.ru/7f41c97c
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120 [TocnenoBarenvHoOE, MapaiesibHOE, bubmuorexa [JOK
CMEIIaHHOE COCTUHEHUE ITPOBOTHUKOB 05.03.2024 | https://m.edsoo.ru/7f41c97c
121 Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX LICTICH. bubnuoreka [IOK
[TpaBuna Kupxroga 05.03.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
122 Pemmerme 3a/2 07.03.2024  https://m.edsoo.ru/7f41c97c
123 Pabota anexkTpuueckoro Toka. 3akon Jxoyis bubmuoreka [JOK
—Jlenna 07.03.2024  https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
124 Penterme saat 11.03.2024  https://m.edsoo.ru/7f41c97c
MOILIHOCTD 3JIEKTPUYECKOrO TOKA. TertoBas bubnuorexa [JOK
125
MOIIHOCTb, BbIJIEIIsIEMAasi Ha PE3UCTOPE 12.03.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
12 P
0 cliieHme sazat 12.03.2024  https://m.edsoo.ru/7f41c97c
127 OJ1C u BHyTpeHHEEe CONMPOTUBIIEHUE UCTOYHHUKA bubnnoreka [JOK
TOKa 14.03.2024  https://m.edsoo.ru/7f41c97c
128 3akon OMa AJist TOTHOM (3aMKHYTOM) bubnuoteka [JOK
3JIEKTPUYECKOM 1IeNHn 14.03.2024  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
12 P
| CHICHHE Saitad 18.03.2024  https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
130 MoIKHOCTE HCTO'IETK? TOKA 19.03.2024  https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
131 Koporioe sambikatiite 19.03.2024  https://m.edsoo.ru/7f41c97c
132 Konpaencarop B 11eMu MOCTOSHHOTO TOKA bubmorera [JOK
P 21.03.2024  https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
133 Pemenme 32727 21.03.2024  https://m.edsoo.ru/7f41c97c
134 Pemenue 3agau no reme "l[locTostHHBIN bubmuorexa [JOK
ANEKTPUUYECKU TOK" 01.04.2024  https://m.edsoo.ru/7f41c97c
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135 Pemenue 3amgau no reme "[locTostHHBIM bubnmoreka [JOK
AJIEKTPUUYECKUNA TOK" 02.04.2024  https://m.edsoo.ru/7f41c97c
136 Pemenue 3agau mo reme "l[locTostHHBIN bubmuorexa [JOK
ANEKTPUUYECKUH TOK" 02.04.2024  https://m.edsoo.ru/7f41c97c
137 O00011eHre U cUcTEMaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teMe "l1oCTOAHHBIN INEKTPUUYECKUi TOK" 04.04.2024  https://m.edsoo.ru/7f41c97c
138 Kontponsnas padora o Teme "[locTostHHBIIH bubmumoreka [IOK
AJIEKTPUUYCCKUMA TOK" 04.04.2024  https://m.edsoo.ru/7f41c97c
DNeKTpUYecKas MPOBOJUMOCTD PA3TMUHBIX
139 BGHIGCI’I)“B. SHeKTquecsnﬁ TOK BpMeTannax. bubmorexa LHOK
08.04.2024  https://m.edsoo.ru/7f41c97c
CBepXInpoBOAUMOCTh
DNEKTPUUECKU TOK B paCTBOpPaxX M paciiiaBax
140 BJIGKT;)OJ'II/ITOB. 3aKOHHp q)apazl:[)e;[ z[ni bubnmorexa [IOK
09.04.2024  https://m.edsoo.ru/7f41c97c
AJIEKTPOIIU3a
. bubnuoteka [JOK
141 DUISKTPHHECKIH TOK B rasax. [Lnasma 09.04.2024  https://m.edsoo.ru/7f41c97c
142 DIIeKTPpUUECKHI TOK B Bakyyme. BakyymHbIe bubnuotexa [JOK
IPUOOPHI 11.04.2024  https://m.edsoo.ru/7f41c97c
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX Bubmmorexa LIOK
11.04.2024  https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
144 [TonynpoBoAHUKOBBIE TPUOOPHI 15.04.2024  https://m.edsoo.ru/7f41c97c
®usnyeckuil NpakTukyM 1o teme "M3mepenue
CHWJIBI TOKA W HAIIPSDKEHUS B TIETTH IIOCTOSTHHOTO
TOKa TPU TOMOIIH aHAJOTOBBIX U ITU(POBHIX
145 HSMCPIETCJILHBI)]-(I-I puOOpoB" UK "I;H(}t)IISOMCTBo bubmmorexa LIOK
. . 16.04.2024  https://m.edsoo.ru/7f41c97c
¢ uudposoit mabopatopueit o pusuKe.
[Ipumeps! u3mepenus GU3NUECKUX BEITUYUH
MIPU TTOMOIIY KOMITbIOTEPHBIX TATYUKOB"
146 ®uznyeckuil NpakTukyM o teme "M3ydenue bubnuoreka [IOK
HEPaBHOMEPHOTO JIBMXKEHHUS C LIEJIbIO 16.04.2024  https://m.edsoo.ru/7f41c97c
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oIpeziesieHUs MTHOBEHHOU ckopocTu"

147

®dusznyeckuil mpakTukyM o teme "M3mepenue
YCKOPEHHS IPU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH 110 HAKJIOHHOM
miockoctr" mu "McciienoBanue 3aBUCUMOCTHU
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
JIBYDKECHUN"

18.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

148

®uznyeckuil npakTukyMm no teme "M3mepenue
YCKOPEHHSI CBOOOTHOTO MajeHus" Win
"N3ydyeHue qBUKEHUS TeIa, OPOILIEHHOTO
TOPU30HTAIILHO"

18.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

149

®uznyeckuil npakTukyM o teme "M3ydenue
JBYDKEHUS TeJa M0 OKPY>KHOCTHU C TIOCTOSTHHOM
1o Moy ckopocthio" min "Hccienoanue
3aBUCHMOCTH NTeprojia 00paIieH s
KOHMUYECKOTO MasiTHUKA OT €ro NnapaMeTpoB"

22.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

150

®uznyeckuil npakTukyM no teme "M3mepenue
PaBHOAECHCTBYIOIIEH CUIIbI TPU ABUKECHUHU
Opycka 1Mo HaKJIOHHOM TTIOCKOCTH" WITN
"IIpoBepka rumnoTe3bl O HE3aBUCUMOCTH
BpPEMEHU JIBUKEHUSI OpYyCKa IO HAKIOHHOM
IUIOCKOCTH Ha 33JIaHHOE PacCTOSHUE OT €T0
Macchl"

23.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

151

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM
oOpasue, ot ux aedopmanuu" uinm "MU3yyenue
JIBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO,
MEePEeKUHYTON uepe3 NErkuit 61ok"

23.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

152

duznyeckuil mpakTukyM 1o teme "M3mepenne
K03 pHLIMEeHTa TPEHUS 110 BETUYUHE YTTIOBOTO

25.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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153

154

ko duuuenta 3aBucumoctd Frp(N)" nim
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
kod(durmentom Tpenus” win "Uzyuenue
JIBUKEHUS Tpy3a Ha Bajly ¢ TpeHueM"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUid paBHOBECHS TBEPIOTO
Tesa, UMEIOLIEeTr0 OCh BpalleHus" uin
"KoHcTpynpoBaHue KPOHIUTEHHOB U Pacuér
cun ynpyroctu" unu "M3ydenne ycTounBoCcTH
TBEPJIOTO TeJIa, UMEIOIIETO TUIONIaAb OMOphHI"

®dusnueckuil NpakTukyM 1o teme "M3mepenue
UMITyJIbCa TeJla IO TOPMO3HOMY MyTH'" WU
"M3mMepeHue CUIIbl TATH, CKOPOCTH MOJIENN
AIEKTPOMOOUIISI K MOIIIHOCTH CHJIBI TATH" WIIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENa C
umnyascoMm cuibl" unu "McecnenoBanue
COXpaHEHHUsI UMITYJIbCa IIPU YIIPYTOM
B3aumojieiicTeun" wiu "M3mepenue
KMHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY

HyTI/I"

bu6mmoreka [IOK
25.04.2024 @ https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
29.04.2024 @ https://m.edsoo.ru/7f41c97c

155

®uznyeckuil npakTukyM o teme "M3ydyenue
U30TEPMHUUYECKOTO Ipoliecca (PEKOMEH10BaHO
MCIIOJIb30BaHue UPPoBOii 1abopaTopun)” wim
"M3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzobapHoro npouecca' uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmorexa [IOK
30.04.2024 | https://m.edsoo.ru/7f41c97c

156

®usnyeckuil npakTuKkyM 1o teme "M3mepenue
yaenbHoU TernoéMkocTu" unu "VccrnenoBanue
npoliecca OCThIBaHUS BelllecTBa" WU
"HUccnenoBanue aquabaTHOTO mporecca’ win
"N3y4yeHne B3aMMOCBSA3HM SHEPTUU

bu6mmoreka [IOK
30.04.2024 | https://m.edsoo.ru/7f41c97c
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MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMnepaTypbl KUTICHUS )KUAKOCTEH"

157

158

®uznyeckuil npakTukyM o teme "M3ydyenue
3aKOHOMEPHOCTEHN MCTIapeHUsl JKUJKOCTEN" i
"N3MepeHue yAeapHOM TEII0ThI IJ1aBICHUS
apaa" unu "VM3ydeHne CBOMCTB HACBIILIEHHBIX
napoB" uian "M3mepenue abCcoaOTHON
BJIKHOCTH BO3/lyXa U OLIEHKA MaCChl IAapOB B
nomerienun". Msmepenue kodpduureHTta
HOBEPXHOCTHOT'O HATSKEHUS

Pu3N4eCKU IPAKTUKYM 110 TEME
"HabmtoieHue npeBpalieHus SHEpruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
u3lydeHus ceeroauona” unu "M3ydenue
MPOTEKaHUs TOKA B LIETIH, COAepKaIIeH
KoHJleHcaTop" win "Pacnipenenenue pasHOCTH
MOTEHLNAIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

bubmuorexa [JOK
06.05.2024 | https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
07.05.2024 @ https://m.edsoo.ru/7f41c97c

159

Pu3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanne cMEIIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3aMepenue ynenpHOro
CONPOTHUBIICHHUS TPOBOJHUKOB" WIIN
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HATIPSDKEHUS JJIs1 JTaMIThl HAKaJIUBaHUS "

bu6mmoreka [JOK
07.05.2024  https://m.edsoo.ru/7f41c97c

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Ha6nronenue anexrponuza” wim "N3mepenne
3apsiia OTHOBAJICHTHOTO MOHA'" WIH
"UccnenoBanue 3aBUCUIMOCTH COTTPOTHUBIICHHS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WK
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auona

bu6mmoreka [IOK
13.05.2024  https://m.edsoo.ru/7f41c97¢c
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PesepBHelil ypok. O600IICHHE 1

161 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1 Enbmiorexa IOK
" " 14.05.2024  https://m.edsoo.ru/7f41c97c
Kunematuka
162 PesepBublit ypok. O0o0mIeHNE U 1 bubnuoreka [IOK
cucTemMaTu3aius 3Hanui no reme "JlnHamuka" 14.05.2024  https://m.edsoo.ru/7f41c97c
PesepsuElil ypok. O0001IIEHHE U
163 CI/ICTEMaTI/ISZII_:I/ISI s3ganuii mo reMe "Crartuka 1 Bubmuorexa LIOK
" 16.05.2024 = https://m.edsoo.ru/7f41c97c
TBEPJIOTO Tela
PesepBurlii ypok. O0001I€HIE U
164 CI/ICTEMaTmZEH;I 3HaHUHU 110 TeMe "3aKOHEI 1 Brommozexa [IOK
" 16.05.2024  https://m.edsoo.ru/7f41c97c
COXPaHECHHS B MEXaHHKE
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTIe)MaTI/ISZII_:I/I}I 3ga”Hui 1o TeMe "OCHOBEI 1 Brommozexa [IOK
. " 20.05.2024  https://m.edsoo.ru/7f41c97c
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
PesepBHEIil ypok. O000IIIEHNE U
166 CI/ICTgMaTmZEHs[ 3HAHUHU T10 TEME 1 Bubmiorexa ITOK
" " 21.05.2024  https://m.edsoo.ru/7f41c97c
Tepmoanaamuka. TerIoBbIe MAITUHBI
PesepBusblii ypok. O0001IEHIE U
167 CI/ICTEMaTI/I?,ZIl:I)I/IfI 3HAHUM 10 TeMe "ArperaTHeie 1 Bubmzorexa LIOK
P " 21.05.2024  https://m.edsoo.ru/7f41c97c
cocrosiHUs BemecTBa. Da3oBbIe IEPEXOJIbI
PesepBusblii ypok. O0001IEHIE U
168 CI/ICTEM&TI/BE}:II_:[)I/IS{ 3HAHUH 110 TEME 1 Bubmzorexa LIOK
" " 23.05.2024  https://m.edsoo.ru/7f41c97c
DIJIEKTPUUYECKOE MOJIE
PesepBurlii ypok. O0001IEHIE U
169 CI/ICTIe)MaTI/BZIIl)H;I 3HAHUH 110 TEME 1 Brbmrorexa [IOK
" . — 23.05.2024  https://m.edsoo.ru/7f41c97c
[ToCTOSIHHBIHM 2EKTPHUUECKUN TOK
PesepBHEIil ypok. O000IIIEHNE U
P P ill " bu6mmoreka [IOK
170 cucTeMaru3anusa 3Hadauii 1o reme "Toku B 1
| https://m.edsoo.ru/7f41c97c
Pa3TUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie  IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
B3anmoaeiicTBHE OCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB ¢ TOKOM. MarHMTHOE T10JIE 1 bubmorexa [JOK
POBOA ' ' https://m.edsoo.ru/7f41c97c
'mnore3a Amnepa
Bekrop marautHoM HHAYKIUA. [TpuHIMI
2 cyne 13031/1 1505 MaFHI/ITizI)? noneﬁp JII:IHI/H/I 1 bubmorexa [JOK
yrep VLI ' https://m.edsoo.ru/7f41c97c
MarHMTHON HHTYKIIUU
3 MaruuTtHoe 1nose npoBOJHUKA C TOKOM. OnbIT 1 bubnnorexa [HJOK
Opcrena https://m.edsoo.ru/7f41c97¢c
N bubnuoteka [JOK
4 C A 1
f1a AAMIIEpa, €€ HANPABIICHHE 1 MOy https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
5 P 1
clieHne sajad https://m.edsoo.ru/7f41c97c
6 [Ipumenenue 3akoHa Amnepa. 1 bubnnoreka [JOK
DNeKTPOU3MEpUTENHHBIE TPUOOPHI https://m.edsoo.ru/7f41c97c
Cuna JlopeHnna, e€ HanpaBJICHUE U MOYb.
7 HBI/I)KGHI/IIDe 3: SDKGHHO§ YaCTHUIIBI B O IIL{}; OJTHOM 1 bubmmorexa [JOK
P t AHOPOA https://m.edsoo.ru/7f41c97c
MarduTHOM ITI0JIE
bubmuorexa [JOK
P 1
8 CHlieHue sajad https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
9 Pa6 JI 1
aboTa CHITH! JIopeHid https://m.edsoo.ru/7f41¢c97c
bu6mmoreka [IOK
10 Pemenue 3ama 1
HICHHE Sanat https://m.edsoo.ru/7f41c97c
1 MarsuTHO€ noje B BENECTBE. 1 bubnmoreka [JOK

deppoMarHeTuky, napa- u AuaMarHeTHKU

https://m.edsoo.ru/7f41c97c
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OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubnmoreka [JOK
12
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
1 P "M n
3 elIeHHE 3a/1a4 1o TeMe "MaruutHoe mnosie https://m.edsoo.ru/7fA1c97c
" " bubmunorexa LIOK
14 Pemtenue 3amay mo treme "MarautHoe I1oJie https://m.edsoo.ru/7f41c97c
15 SIBnenue anekTpoMarHuTHOW nHAYKIMH. [loToK bubmumoreka [IOK
BEKTOpPa MarHUTHON MHAYKIIMU https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
1
6 DAL munyumn https://m.edsoo.ru/7f41c97c
17 3aKO0H 3JEKTPOMAarHUTHON MH uu Oapazes bubnuorexa LIOK
P YKL pal https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
19
SAC MHAYKUHMH B ABHOKYAXCA IPOBO/IHHIEX https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
20 P
CHICHHE sa1ad https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
21 IT
pasuiio Jletia https://m.edsoo.ru/7f41c97c
29 WNunykruBHOCT. KaTynika MHAYKTHUBHOCTH B bubnuoreka [IOK
IEIIN IIOCTOSTHHOT'O TOKA https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 SABnenue camounaykiuu. JIC caMOMHAYKIIUN https://m.edsoo.ru/7fA1c97c
24 DHeprus MarHUTHOTO TOJIST KaTYIIKUA C TOKOM. bubnmoreka [JOK
DNEeKTPOMArHuTHOE IoJIe https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
25 P
CHICHHE a1at https://m.edsoo.ru/7f41c97c
O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 TEME bubmuorexa [JOK
26
"OnexkTpoauHaMuka" https://m.edsoo.ru/7f41c97c
27 KontponbHas paboTa mo teme bubmuorexa [JOK
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"DnekTpoauHaMuka"

https://m.edsoo.ru/7f41c97c

o8 KonebarenpHas cucrema. CBOOOIHBIC bubmuorexa [JOK
kosebanus. ['apmMoHnYecKue KoeOaHus https://m.edsoo.ru/7f41c97c
29 Kunematnueckoe u JMHAMUYECKOE ONUCAHUE bubnmoreka [JOK
KOJIeOaTENIbHBIX IBUKEHUI https://m.edsoo.ru/7f41c97¢c
DHepreTuyeckoe onucanue. BeiBoj
30 JTUHAMUAYECKOT0 OMUCAHUS TAPMOHHYECKUX bubnmoreka [JOK
KoJIeOaHUH U3 UX YHEPTreTUUYECKOTO U https://m.edsoo.ru/7f41c97c
KHMHEMaTUYEeCKOTO OMUCAHMUS
N bubnuorexa [JOK
31 AMIIHTY A 1 pasa Konebammi https://m.edsoo.ru/7f41c97c
[lepuon u yactora kosnebanuil. [leproa maneix
32 CBOOOJTHBIX KOJIEOAaHUN MAaTEMAaTUYECKOTO bubnuorexa [JOK
MasTHHKA. [leprosr cBOOOIHBIX KOJIeOaHU https://m.edsoo.ru/7f41c97c
MPYXKUHHOTO MasiTHUKA
33 3aryxatomue Kojiebanus. BeIHyX1eHHbIE bubnuotexa [JOK
koseOaHus. Pezonanc https://m.edsoo.ru/7f41c97c
34 ABTOKOJICOaHUS bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
35 Pemerme a2 https://m.edsoo.ru/7f41c97c
36 VYpok-koHpepeHuus "MexaHnndeckue KojieOaHus bubnuoreka [IOK
B MY3BIKAJIbHBIX HTHCTPYMEHTax" https://m.edsoo0.ru/7f41c97c
37 O06o061IeHre U cucTeMaTu3alus 3HaHu| TI0 TeMe bubnmoreka [JOK
"Mexanuueckue Koneoanus" https://m.edsoo.ru/7f41c97c
38 DJNeKTpOMarHuTHbIE KOJeOaHusl. bubnnoreka [JOK
KonebaTenbHbli KOHTYp https://m.edsoo.ru/7f41c97c
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsiia
39 KOHJICHCATOpa ¢ aMILJIUTYI0N CHJIBI TOKA B bubnnorexa LIOK
https://m.edsoo.ru/7f41c97c
KOJIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHUsl SHEPTUH B HI€ATTbHOM bubnmoreka [JOK
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K0J1e0aTeNbHOM KOHTYpE

https://m.edsoo.ru/7f41c97c

41 3aTyxaromue IeKTPOMarHUTHBIE KOIeOaHusl. bubnunoreka [JOK
BbiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs https://m.edsoo.ru/7f41c97c
4 [lepemenHsbIii TOK. Pe3ucrop u KoHIEeHCcaTop B bubnmoreka [JOK
LIEY IEPEMEHHOT0 TOKA https://m.edsoo.ru/7f41c97c
43 Karymika MHIyKTUBHOCTHU B LIENH IEPEMEHHOIO bubmumoreka [IOK
TOKa https://m.edsoo.ru/7f41c97c
44 3akoH OMa AJi 3JEKTPUYECKOHN Lenu bubnnoreka [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/7f41c97c
MoIHOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
45 efCTBYyIOIIIee 3HAYCHHE CUJIbI TOKA U bubmmorexa LOK
s yiom https://m.edsoo.ru/7f41c97c
HaNPSHKEHUs
46 Pe3onaHc B aneKTprUecKoi 1enu bubmmorexa LOK
P t https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
47 P
CHICHHC sanad https://m.edsoo.ru/7f41c97c
Wneansublif Tpanchopmatop. [Iponssoactso,
48 nepenavya u NoTpedIeHue dMEKTPHUECKON bubmmorexa [TOK
pel P P https://m.edsoo.ru/7f41c97c
SHEPIUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus bubmmorexa [OK
p priT. BYIRTYP B https://m.edso0o.ru/7f41c97c
3JEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU
bu6mmorexa [IOK
50 P
CHICHHC saad https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
51 P
CHICHHC saad https://m.edsoo.ru/7f41c97c
59 O06o011eHre 1 cucTeMaTH3aIMsl 3HaHUi 110 TeMe bubnnorexka [JOK
"DneKTpoMarHuTHbIe Kosebanus" https://m.edsoo.ru/7f41c97c
53 MexaHn4ecKkne BOJIHBI. XapaKTepUCTUKHU bubnmoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/7f41c97c
94 CBoiicTBa MEXaHMYECKUX BOJH bubnmoreka [JOK
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55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
56 Wndpassyk u ynprpassyk. lllymoBoe bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
> Petuerne saza https://m.edsoo.ru/7f41c97c
DneKTpoMarHuTHbIC BOJIHBL. U3nydenue bubnuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 DHeprus MIEKTPOMAarHUTHBIX BoJH. CBOMCTBA bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
60 [ITkana 3nekTpOMarHuTHBIX BOJH. [[pumMeHeHne bubnnoreka [JOK
AJNIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/7f41c97c
[IpuHUKMIIBI paIUOCBS3U U TEIICBUICHHUS.
61 Pf,[[HOJIOKaI_IFI)/ISI. DIIEKTPOMarHuTHOE bubmmorexa [TOK
. https://m.edso0.ru/7f41c97c
3arpsiI3HEHUE OKPYIKAIOLIEH Cpebl
62 KonTponbnas padora no teme "Konebanus u bubnuoreka [IOK
BOJIHBI" https://m.edsoo.ru/7f41c97c
63 Caert. 3aKOH MPSAMOJIMHEIHOTO bubnnoreka [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/7f41c97c
64 Pemenue 3a1a4 Ha nprUMEHEHHUE 3aKOHA bubnuotexa [JOK
MIPSMOJIMHEHOT'O paclpOCTPAHEHUsI CBETA https://m.edsoo0.ru/7f41c97c
65 OTtpaxenmne ceta. [Limockoe 3epkao. bubnmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/7f41c97c
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
66 OTHOCHUTEJBHBIN MOKa3aTeb MPEIOMIICHUS. bubnmoreka [JOK
[TonHoe BHyTpeHHEe oTpaxkenue. [IpenenbHbii https://m.edsoo.ru/7f41c97c
YTOJI [TOJIHOTO BHYTPEHHETO OTPAXKEHUS
67 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bubnnoreka [HOK

OTpaXCHUA U MPCIIOMJICHHUA CBCTA

https://m.edsoo.ru/7f41c97c
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68 Xox myueil B npusme. Jlucnepcust cBera. bubmumoreka [IOK
CnoxHbIN cocTaB Oenoro ceera. IL[Ber https://m.edsoo.ru/7f41c97c
69 JInH3b1. @OKYCHOE PACCTOSIHUE U ONTHYECKAs bubnuoreka [IOK
CuJIa JINH3BI https://m.edsoo.ru/7f41c97c
20 [TocTpoenue n3o00pakeHUI B JIMH3aX U UX bubnunoreka [HOK
cucTtemMax. YBEJIUUYEHUE JINH3bI https://m.edso0.ru/7f41c97c
7 Pemenue 3a1au Ha moCTpoeHUE U300PAKEHUIH, bubnmoreka [JOK
MOJIy4a€MBbIX C TOMOILBIO JINH3 https://m.edsoo.ru/7f41c97c
72 ['a3 xak ontuyeckas cucrema bubnuorexa LIOK
https://m.edsoo.ru/7f41c97c
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnnoreka [JOK
Ir€OMETPUYECKON ONTUKU https://m.edsoo.ru/7f41c97c
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS bubmorexa LIOK
P A P https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
7
> Jlucnepens caera https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
7 nu
6 HTEp(epenis cBeTa https://m.edsoo.ru/7f41c97c
77 KorepeHTHble HCTOUHUKH. Y CIIOBHS bubnnoreka [JOK
Ha0JIt0/IeHUsI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
78 P
CHlieHue sajad https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
79 IT
PHMEHCHHE HHTCPdCpeHIIHH https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
80
Jluparcus csera https://m.edsoo0.ru/7f41c97c
81 JudpakionHas pemeTka. Y cioBue bubnnoreka [JOK
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
82 P
ClieHIe sajad https://m.edsoo.ru/7f41c97c
83 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzarus bubmuorexa [JOK
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CBETa https://m.edsoo.ru/7f41c97c
84 Pemenue 3amau 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
bubmumoreka [IOK
85 (BETOBEIC ABICHIS B IPUPOAE L https://m.edsogru/7f41c97c
86 O06o01IeHre U cucTeMaTU3als 3HaHU| TI0 TeMe 1 bubnmoreka [JOK
"OnTuka" https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
87 KonTponbhas padora no teme «OnTuka» 1 https://m.e dsogru I7841c97c
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKON
88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1 bubmmorexa [JOK
HPUHIHIT OTHOCHTETHHOCTH https://m.edsoo.ru/7f41c97c
89 [Toctynatsl crienuaibHONU TEOPUU 1
OTHOCHUTEJIbHOCTH
IIpocTpaHCcTBEHHO-BPEMEHHON HHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Yciosue
90 MPUYUHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IeHue BPEMEHU U
COKpaIeHue JJTNHBI
91 OHeprus U UMIYJIbC PENSITUBUCTCKOW YaCTHUIIBI 1
92 CBsI3b Macchl C SHEpruel 1 UMITYITHCOM 1
PENATUBUCTCKOM YaCTULIBI. DHEPTHSI OKOSI
93 PaBHOBECHOE TEMIOBOE U3ITyUEHHE 1
94 3aKkoH cMeleHus BuHaa 1
95 ['unoreza M. Ilnanka o kBanTax. ®oToHBI 1
96 DHeprust ¥ UMITYIIbC POTOHA 1
97 ®otordpdext. OnpiTol A. I'. CrosneroBa. 3akoHbI 1
dhoTodrddekra
08 VYpaBuenue DiiHiTelHa 11 GoTodPdexTa. 1

"Kpacnas rpanuma" ¢porordpdexra
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99

Hasnenue cBera. Onbithl [1. H. JIeOenesa

100 BosHOBEIE CBOIiCTBA YacTH bubmorexa [JOK
H https://m.eds00.ru/7f41c97¢
Bounnsl ne bpoitna. Jimaa BonHEb! 1e bpoiinsa u
101 asMe IfI[ 06§acm nf)[Kanma 15071 ;[I/I)Kp encsa bubmorexa [JOK
pasmep TUIH JIBIDIYIH https://m.eds00.ru/7f41c97¢
YaCTHUL[BI
102 KopryckynsapHO-BOIHOBOH AyaIU3M bubmorexa [JOK
PIHYCKYIAD Y https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
1
03 JlapaKius SICKTPOHOB Ha KpUCTaIIaX https://m.edsoo.ru/7f41c97c
Crernduka U3MEPEHUN B MUKPOMUPE.
104 CooITIHS)meHHﬁ Hezn € eHéHH(f)CTeﬁp bubmorexa HOK
N pest https://m.edsoo.ru/7f41c97c
Ieiizenbepra
bubmuorexa [JOK
1 P
05 CILICHUE rPaQHUeCKHX saza1 https://m.edsoo.ru/7f41c97c
. bubnuotexa [JOK
1 P
06 CLICHHC paCHCTHBIX 3a/1at https://m.edsoo.ru/7f41c97c
107 KonTponbhas pabora no temam: "OCHOBBI bubnnorexka [JOK
CTQO", "KopryckymnsipHO-BOJTHOBOM yayin3m" https://m.edsoo.ru/7f41c97c
108 OnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA. bu6nmoreka [JOK
[Inanerapnas moznens atroma Pesepdopra https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
109 Hoctynatsr bopa https://m.edsoo.ru/7f41c97c
110 Bunel ciektpoB. CiekTp ypoBHEHN dHEprun bubnnorexka [JOK
aroMma BOJIOpoAa https://m.edsoo.ru/7f41c97c
111 CHOHTAaHHOE U BBIH €HHO€E U3JIyYeHHEe CBETa bubmorexa [JOK
YA yi https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
112 JI
aep https://m.edsoo.ru/7f41c97c
113 Hyxnonnas monens sipa ['eiizenOepra- bubnnoreka [HJOK

MBaHeHKO. 3apsl 1 MacCOBOE YHUCIIO sApa.

https://m.edsoo.ru/7f41c97c
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N3otonel. PannoaktuBHOCTD

3aKOH paJIn0aKTUBHOTrO pacnana. CBoiicTBa
HMOHU3HPYIOLIETo U3llydeHus. Biausinue

bu6mmoreka [IOK

114
PaaUOAKTUBHOCTH HA )KUBBIE OPTAaHU3MBI. https://m.edsoo.ru/7f41c97c
Jo3zumerpus
DHeprus CBA3U HYKJIOHOB B szipe. SInepHbie
cwibl. Jledext maccel siapa. SnepHbie peakiuu.
115 Snepusie peakTopsl. [Ipo0iembl aBJIIEMOT0O bubmorexa LOK
Aep P pbl- 1P yip https://m.edso0.ru/7f41c97¢c
TEPMOSIZICPHOTO CUHTE3a. DKOJIOTUYECKHE
ACTICKTBI Pa3BUTHS SICPHON SHEPTETUKU
Mertoapl perucTpaly U UCCICAOBAHMS
3JEeMEHTapHBIX YacTull. DyHIaMeHTaIbHbBIC
116 B3aNMO e?/'ICTBI/I?I ba I/IOHIZ,IH ME30HBI B JIEITOHEI bubmorexa LOK
A - ap S ’ https://m.edso00.ru/7f41c97¢c
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-TirooHHast MOJIEIb aAPOHOB
®dwusuka 3a npenenamu CTaHIAPTHON MOJIEIH.
117 Témnas marepusa U TEMHas dHeprus. EqnHcTBO bubmiorexa LOK
. P privt. =1 https://m.edsoo.ru/7f41c97c
(bu3HYECKOi KapTUHBI MHpa
118 Oranel pa3BUTUS aCTPOHOMHUHU. 3HAYECHUE bubnnoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/7f41c97c
[TprMEeHIMOCTE 3aKOHOB (PU3UKH IS
119 00BSICHEHHS IPUPOIBI KOCMUYECKUX O0OHLEKTOB bubmmorexa LHOK
pHp L https://m.edsoo.ru/7f41c97c
MeTo 16l aCTPOHOMHYECKHUX MCCIEAOBAHUN
120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI, bubnuoreka [IOK
pagnoTENeCKOIbl, BHEaTMOC(hEpHasi aCTPOHOMUS https://m.edsoo.ru/7f41c97c
121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3bI, bubnmoreka [JOK
MJIaHEThI, UX BUAUMOE IBUKECHUE https://m.edsoo.ru/7f41c97c
Comnreunas cucrema. Comnaite. CoHeuHas
122 aKTUBHOCTL. McTouHuk 3ueprun CojHIa U bubmmorexa LOK
. ’ p https://m.edso00.ru/7f41c97c
3BE3 ]
123 3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKH. bubmuorexa [JOK
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Jnarpamma "creKTpajabHbIM Kjlacc —

https://m.edsoo.ru/7f41c97c

CBETUMOCTB"

124 3Be3/1bI IVIABHOM MOCIIEI0BATENIBHOCTH ngﬁ;ﬁ:{ﬁ)gﬁ}; £41097c
Buyrtpennee crpoenue 38E31. CoOBpeMEHHbBIE BuGmiorexa LOK

125 MPEJCTABICHUS O TPOUCXOKICHUHU U IBOIIOLIMHU https://m.edsoo.ru/7fA1c97c
CouHiia ¥ 3B€31. DTalkl )KU3HU 3BE3]T

126 Mnuneunsiii [1yte — Hama I'anaktuka. Tunsl bubnuoreka [IOK
rajJlakTuk. YEpHbIE ABIPHI B A/Ipax rajJakTHK https://m.edsoo.ru/7f41c97c
Bcenennas. Pacuinpenue Beenennoil. 3akoH

127 Xab6ua. Teopust bonbiioro B3peiBa. E;ISSH;I;T:;(;)&OU/I? £41097c
PenukroBoe nznmyueHue

128 MacmrabHast ctpykTypa Beenennoii. bubnnorexa [HOK
Meraranaktuka https://m.edsoo.ru/7f41c97c

129 Hepeménnsie npobieMbl acCTpOHOMUHT ngjﬁ;f;i?ﬁﬁ £41097¢
@uU3NYECKUN NPAKTUKYM I10 TEME
"HccnemoBaHue MAarHUTHOTO TTOJISI ITOCTOSTHHBIX

130 MarauToB" mim "HccrnenoBanue cBOMCTB bu6mmoreka [IOK
dbeppomarnetukoB" unu "HccnenoBanue https://m.edsoo.ru/7f41c97c
JEHCTBHUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"
®u3nyecKkuil NpakTUKyM 1o teme "M3mepenue
cwiibl Amnepa" nnu "M3ydueHne 3aBUCUMOCTH BuGmiorexa [IOK

131 cwibl AMriepa OT CHJIBI TOKA" Win httns://m.edsoo.ru/7fA1c97c
"OnpeneneHne MarHUTHOW MHIYKIIMK Ha OCHOBE
n3MepeHus cuibl Ammepa'
@u3NYECKUil NPAKTUKYM IO TEME

132 "UccnenoBanue sBIEHUS 3JIEKTPOMarHUTHOM bubnnoreka [HOK

uHaykuuu" win "OnpeaeneHne HHIyKIUN
BUXPEBOI'O MAarHUTHOT'O MO

https://m.edsoo.ru/7f41c97c
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@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue sIBICHUSI CAMOMHIYKIIMU'" WITH

bubmuoreka [JOK

133
"COopKka MOJICIIH AJCKTPOMArHUTHOTO https://m.edsoo.ru/7f41c97c
reHeparopa"
duznyeckuil npakTukym 1o teme "M3mepenue

134 IepruoIa CBOOOIHBIX KOJIEOAHUI HUTSIHOTO U buGnnorexa [IOK

P ) https://m.edso0.ru/7f41c97c
IPY>KUHHOTO MasiTHUKOB
@uU3NYECKU IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBanue SHEPTHH B IPYKHHHOM bubmmorexa LIOK
peodp " P Py https://m.edsoo.ru/7f41c97c
MasiTHUKE
Du3nuecKuil MPakTUKYM 110 TeMe
"UccnenoBanue nepeMeHHOTO TOKA Yepe3

136 MOCJIEAOBATENIBHO COETMHEHHBIE KOHAEHCATOP, bubnnoreka [JOK
KaTymky u pesuctop" win "HcciaenoBanue https://m.edsoo.ru/7f41c97c
paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO
ToKa"

137 ®duznyeckuil npakTukyMm no teme "M3ydyenue bubnuoreka [IOK
rapamMeTpoB 3BYKOBOW BOJHBI" https://m.edsoo.ru/7f41c97c
dusnyeckuil npakTukym 1o teme "M3mepenue

138 IIOKa3aTeJsl MPEJIOMIIEHH CTEKIa" WK bubnuoreka [IOK
"TTomyuenue n300pakeHUs B CCTEME U3 https://m.edsoo.ru/7f41c97c
IJTOCKOTO 3€pKaja v JIUH3bI"

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 ACCTOSIHUS OT BEIIeCTBa (Ha MPUMEPE KHIKUX bubmorexa [IOK
P " " PHMEp https://m.edso0.ru/7f41c97c
muH3)" uin "M3mepenne poKycHOTo pacCTOSIHUS
paccenBarOIMX JUH3"
dusnueckuii npakTukyMm 1o Teme "Habmonenue

140 T paKkuu, UHTEpPEPEHITUHN U MOISIPU3ALUN bubmmorexa [TOK

p" ’ p&ep P https://m.edsoo.ru/7f41c97c
cBeTa

141 du3nUecKuil MPaKTUKYM TI0 TEME bubmuorexa [JOK
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"OnpeneneHure UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (o gororpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

https://m.edsoo.ru/7f41c97c

duznyeckuil npakTukym 1o teme "M3mepenue
noctostHHOM [li1aHka Ha OCHOBE HCCIEA0BaHUSA

142 dhoTodrddexra" i "Uccnenopanue bubmorexa OK
https://m.edsoo.ru/7f41c97c

3aBUCHMOCTH CHJIBI TOKA Y€pe3 CBETOUO]T OT
HarnpsKkeHus"
@uU3NYECKU IPAKTUKYM 110 TEME

143 "UccnenoBanue crekTpa pa3peskeHHOTO bubnuorexa [JOK
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE https://m.edsoo.ru/7f41c97c
noctostHHOW Punbepra"
@uU3NYECKU IPAKTUKYM 110 TEME

144 "UccnenoBanue paaiuoakTUBHOTO (hOHA C bu6mmoreka [IOK
UCIOJIb30BaHuEM ao3uMeTpa” win "M3yuenue https://m.edsoo.ru/7f41c97c
MOTJIOIIEHUs OeTa-4acTHIl aTFOMUHNEM "
®duzndeckuil npaktukym o teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN

145 JUTSL OTIPEJICNICHNS TTOJI0KEHU ST HeOECHBIX bu6mmoreka [IOK
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE https://m.edsoo.ru/7f41c97c
co3Be3ausl CeBepHOro MoyIapus 1 sipkue
3BE3b1" wim "Habmonenus B Teneckon JIyHbI,
IJIaHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIIIEHUN"
O6o00u1ienne u cucteMaTu3anys 3Hanui. Posp

146 ($U3MKN ¥ ACTPOHOMHUH B YKOHOMHYECKOMH, bubnnorexka [JOK
TEXHOJIOTHYECKOM, COLTMANBLHON M dTUUECKOM https://m.edsoo.ru/7f41c97c
cdepax AesTeIbHOCTH YeJI0BEKa

147 O06o0menue 1 cucTemMaTru3alys 3Hanui. Pob u bubmuorexa [JOK

MeCTO (PM3UKU U ACTPOHOMHHU B COBPEMEHHOU

https://m.edsoo.ru/7f41c97c
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Hay4HOU KapTHHE MHPA

O06001IeHre 1 cucreMaTu3anus 3HaHuii. Pois
(busnueckoit Teopun B HoOpMHUPOBAHUH
MPECTaBICHUN 0 (PU3UYECKON KapTHHE MUPA,

bu6mmoreka [IOK

148 MecTO (PU3UYECKON KapTHHBI MUpa B 001IIeM https://m.edsoo.ru/7f41c97c
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE
149 O06001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmunorexa [JOK
"Kunemaruka" https://m.edsoo.ru/7f41c97c
150 O6o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"KunemaTtuka"
151 O06o061IeHre ¥ cHCTeMaTU3alus 3HaHUH 10 TeMe bubnuorexa [JOK
"Jlmnamuka" https://m.edsoo.ru/7f41c97c
152 O06o001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmunorexa [JOK
"CraTtuka TBEpa0rOo Tena" https://m.edsoo.ru/7f41c97c
153 O06o01enre u cucTeMaTr3alis 3HaH|H 110 TeEMe bubmuorexa [JOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/7f41c97c
154 O06o001eHre 1 cucTeMaTu3alis 3HaHUH 110 TeMe bubnuoteka [JOK
"OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH" https://m.edsoo.ru/7f41c97c
155 O06o00menne 1 cucTeMaTH3aIlys 3HaHUH 10 TeMe bubmuorexa [JOK
"TepmoanHamuka. TernioBble MaTUHBI" https://m.edsoo.ru/7f41c97c
O06o0061IeHre U cucTeMaTu3alus 3HaHu| TI0 TeMe
156 "ArperarHble cocTosiHus BemiecTBa. Da3oBbie bubmorexa [IOK
| https://m.edso0.ru/7f41c97c
TIePEeXO0/IbI
157 O06o011eHre 1 cucTeMaTH3aIMsl 3HaHUi 110 TeMe bubnnorexka [JOK
"DnexkTpuueckoe nosne" https://m.edsoo.ru/7f41c97c
158 O06o0menne 1 cucTeMaTH3aIns 3HAHUH 110 TeMe bubmuorexa [JOK
"ITocTOsSIHHBIN 1eKTpUYECKUi TOK" https://m.edsoo.ru/7f41c97c
159 O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe bubnmoreka [JOK

"ToKM B pa3In4HbIX cpenax”

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10 TEME

bubmuorexa [JOK

160
"MargutHoe noie" https://m.edsoo.ru/7f41c97c
PesepBusblil ypok. O0001IEHIE U
161 CI/ICTI;MaTI/BZp WS 3HAHUU 110 TEME Bubmiorexa LHOK
: B ! https://m.eds00.ru/7f41c97c
DNEeKTPOMarHuTHAS WHIYKIIHS
PesepsHEIil ypok. O000IIEHNE U
P P . bu6mmoreka [IOK
162 CHCTEMATHU3AIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/7f41c97c
MexaHndecKkne KoJIeOaHns
PesepBusblii ypok. O0001IEHNE 1
163 CI/ICTEM&TI/ISZP W 3HAHUU 110 TEME Bubmiorexa ITOK
" B " https://m.edsoo.ru/7f41c97c
DJICKTPOMArHUTHBIC KOJICOaHHS
PesepBHsblil ypok. O000IMIEHNE U
164 CI/ICTIe)MaTI/BZp W 3HAHUU 110 TEME Bubmiorexa ITOK
" B " https://m.edsoo.ru/7f41c97c
MexaHHYeCKHE U 3JICKTPOMArHUTHBIC BOJHBI
165 PesepBHblil ypok. O60011eHNE 1 bubnuoreka [IOK
cucreMaru3anusa 3HaHui 1mo teme "Onrrka" https://m.edsoo.ru/7f41c97c
PesepBusblil ypok. O0001IEHNE 1
P P o " bu6nmoreka [JOK
166 cucTeMaTu3aius 3Haguii mo teMe "OCHOBBI
https://m.edsoo.ru/7f41c97¢c
CTO"
PesepBusblil ypok. O0001IEHNE 1
167 CI/ICTEM&TI/IL’»ZP WA 3HAHUU 110 TEME Bubmiorexa ITOK
" B N " https://m.edsoo.ru/7f41c97c
KopnyckynsipHO-BOTHOBOH JAyain3m
PesepsuEblil ypok. O000IIEHNE 1
168 CI/ICTEME).TI/ISZP WA 3HaHUH 110 TeMe "DPusnka Brbmrorexa [IOK
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