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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yud€TtoMm QenepanbHOil paboueil mporpaMmbl BocniuTanus U KoHuenuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEN0BATEILHOCTh U3YUYEHUS TEM U Pa3/IesioB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M pPa3BUTUS OOYYAIOMIMXCS CpelICcTBaMu
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOMX MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3MKHU HAa YPOBHE CPEIHETO 00I11ero 00pa30BaHUs: JIMUHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 ToJjaM 00y4YeHUs;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma o (u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOoJee OOIIMX 3aKOHAX NPUPOAbI, BBICTYyHas B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
JUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMM YYE€OHBIX UCCIIEI0BAaHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPXKUT MaTepuai U3 BCeX pa3fesioB (GU3MKH, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc dpusuku yriyOoa€éHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
po0JIEM pallMOHAIBLHOTO MPUPOAOIOJIB30BAHUS U HKOJIOTMUECKON O€3011acCHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIONIEro (¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crmocoba peanuzanuu (U3MYECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJIATCS B Tpoliecce u3ydeHus pasznena (temsi). [Ipu 3TomM mop padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo ¢Qu3mke cucreMa YYCHHMUECKOTO DKCIIEPUMEHTa,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS U OCHalleHus: kabunera ¢usuku. [Ipm sToM obecmeunBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHHMaHUE yAENSETCS PEHICHUI0 Pacu€THBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpupys MPUMEHEHNE 3HAaHUM U3 Pa3HbIX pa3nesioB. J[Jis KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusmu DPIrOC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOe 00OpYJOBaHHE Jsl BBIMOJIHEHUS YKa3aHHBIX B MPOTpaMMe IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaGopatopHoe 000pyJa0BaHUE [JIi YUYCHMYECKUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCTIOJIb30BaHUEM (PU3HUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
IpopECCUOHANBHON AESITEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, NOArOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUM B TPUPOAEC M AJIA MPUHATHUS NPAKTUUECKUX PEIICHUN B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

MOHMMaHWe (U3UUYECKHX OCHOB M TMPHUHIIMIIOB JCWCTBUS TEXHUYECKHX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieIeHHs] TOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOiaEHHBIA ypPOBEHb) HA YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHUTENb J€J1aeT BHIOOP
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10A KJIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®duszrka — QyHIaMeHTalbHAs HayKa o npupojie. HaydHblit MeTO/] TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
M3MEPUTEIIbHBIE PUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nyeckuil 3aK0H, TPaHULBI €ro NpuMeHUMOcTH. Dusnueckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HAaNpsSHKEHUs B LENH MOCTOSHHOIO TOKa MpHU
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe nBHKEHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIbHOM TOYKHM, MX IPOCKIUU HA OCH CUCTEMBI KOOpPAMHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TmajieHHe. Y CKOpeHHe CBOOOJHOrO IaJieHHs. J[BrbKeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYKHOCTH. YTJOBasg MU JUHEHHas ckopocTh. [lepmom u wactora oOparieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, IIEeCTepEHYaThie M PEMEHHBIE TEepeaayd,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue ABUKEHUHN C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHHME TyTEH, TPACKTOPUH, CKOPOCTEM IBHXKEHHUSI OIHOTO U TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKOpeHUs: TIpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KCHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3yuyenne [nBuKeHUs Tena, OpolieHHOro ropu3oHTaidbHO. [IpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cuiia CONpOTUBICHUS TPU JBUKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOACUCTBYIOLIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

[eHTpoOeKHbIE MEXAaHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BPEMEHU JABMKEHUS Opycka 0
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue koddduiirieHTa TpEHUSI MO BEIUYUHE YIIIOBOro Kod(dduimeHta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomrotHO TBEpAoe Tenmo. [locTymarenbHoe M BpallaTeNbHOE BUKEHHE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbec MaTepranbHOM TOYKH, CUCTEMBI MaTepUaibHbIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX MOJISAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMabHBIE W HEMOTEHUUAJIbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TPETh KOCMUYECKAs! CKOPOCTb.

Cesi3p  paOOTBl HEMOTEHIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOM
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUS MEXaHUYECKON SHEPIUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHymuM sl MACadbHOW JKUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMEp, MNPYXKUHHBIA MHUCTONET, TUPOCKON, (UTYpHOE KaTaHWe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CHUJIBL.

M3meHeHune sHepruu Tena npy COBEPIIEHUH paOOTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JEHUCTBUU HA TEJIO CWJIBI TSHKECTH M CHJIBI YIPYT'OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3mepenune nMmmyibca Tena 1o TOpMO3HOMY ITYTH.

W3MepeHue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KUHETUYECKOW SHEPTUHU TeJla II0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHMUS.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHNE U30IPOLIECCOB: U30TEpMa, N30X0pa, n300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b aOCOIOTHOM TeMIIepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeaHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKOW CUCTEMBbI KaK CpPEIHUE 3HAYEHUS BEJIIMYMH, OMUCHIBAIOIINAX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHe MeHnneneeBa—KianelipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEpPrumu.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas pabota B TepMoanHamMuke. Beraucienne paboTsl 1o rpaduxy
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Terorel. TemnoéMkocTes Tenma. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI M paboTa Kak  Mephl  W3MEHEHMS  BHYTPEHHEH  JHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropon 3akOH TEPMOIMHAMHUKHA Ui  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHUE CBEPXHU3KUX TEMIEparyp, YTWUIU3AUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yEIbHBIX TETUIOEMKOCTEMN BELIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBaHue nporecca OCThIBAaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanus. VcrapeHue W KUTIeHHWE. Y IenbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Caur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPruU B (Pa3oBBIX MEpexoax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIE MaTEePUAIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccnenoBanue 3aBUCMMOCTH  JAedopmani  pe3uHOBOro  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA DJICKTPUUECKUM 3apsii. 3aKOH COXPAHECHUSI DIIEKTPUUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HaNPsLKEHHOCTH AJIEKTPUUYECKOro 1ojst. OHOPOIHOE JIIEKTPUUYECKOE TT0JIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATUYECKOro Moyl (Kak OJHOPOAHOrO, TaK U
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEUYHOM TUIOCKOCTH. KapTuHBl JMHUN HanpsHKEHHOCTH HJTHX TOJEH |
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konzencarop. DneKTpo€MKOCTh KOHAEHCATOPa. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne YCTpOMCTBA M TEXHOJIOTHYECKHUE MPOLECCHI: BJIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSyKEHHBIX IJIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomeul, npaKkmukKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HamnpsiKeHus) npu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) SJIGKTPUUECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepenne critbl TOKa U HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS MPU IIOCTOSHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VBenuuenue npeaena u3MepeHusi amnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHUUYECKAs IAUCCOIUALIUS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTH 3JIEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 UG POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nuecknux BEIMYMH, MPOBEPKAa MPEJIOKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yrayonénHoro ypoBHs B 10A  kiacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUuKH, OMOJIOTUH, XUMUM, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKISCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYeCKOro TOIUIMBA TSI BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIECTBa, MOJSIpHAs Macca, IOJIyd€HHE HaHOMAaTepHasaoB, TEIJIOBbIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JBUKEHUN C UCIOJIB30BAaHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11b KJIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHMKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. @eppoMarHeTuky, napa- u TMaMarHeTUKH.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanre MarHUTHOTO ITOJISI IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MarHUTHOM UHAYKIIUM HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC mHAYKUMHA B MNPOBOAHUKE, NBUKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHl: WHAYKIMOHHAS
[I€Yb, COJICHOMU/I, 3alllUTa OT AJIEKTPU3ALNU TEJ IIPU ABUKEHUU B MAarHUTHOM I0JIE
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B aIOMUHUEBOM (MEIHO) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M TUHAMUYECKOE OMMCAaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Ammityna u ¢aza kojebanuil. CBs3b aMIUTMTYAbl KOJEOAHUN HCXOAHOU
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsle konebanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck Ko0i1e0aTeabHOro IBUKEHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMupoBaHUs MPEACTABICHUN 00 UIeaIbHONW MOJICTH PY>KUHHOTO MasiTHHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoga CBOOOAHBIX KOJICOAHUN HUTSAHOTO U TPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJICOATEIIbHOM KOHTYPE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JCHUCTBYIOICE 3HAYCHHWE CUJIBI TOKA W HAMNPSKCHUS TPU PA3IAYHON (popme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemaya U MOTpeOJICHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, IMHUH DJIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIUI AEUCTBHS TpaHCPopMaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenme 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIB.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacIpOCTPaHEHHE MOMEPEUYHBIX U MPOJOJILHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBoliCcTBa yJIbTPa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPa()HOIETOBOI0O U3ITYUEHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIl KICTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomieHusi. OTHOCUTENbHBIN MOKa3aTelb npeaomieHus. [IocTOSITHCTBO 4acTOThI
CBETa U COOTHOILIECHHE JJIMH BOJH MpPU TEPEXO0Ae MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa ayya, MPOLIEAUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromias crocoOHOCTh. ['71a3 Kak onTHYecKast
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
MHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCHUMYMOB TIpH MaJCHUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, GoTtoanmnapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MpPOCBETICHHE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBanue XoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONApaJLIENbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIEHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUS OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BIL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

HaGmonenue nucnepcum.

HaOmronenue u uccienoBanue nudpakiimoHHOTO CIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIEIHAIBHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLICHUE JJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbL. DHEPTU
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue WMMOyJIbCa MW DHEPrUM  PEIATUBUCTCKUX  dYacTul] (MO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPTUs U UMITYJILC (POTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTpakaroulyro mnoBepxHocTh). OmnbiTel I1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Cneunduka uzmepenuii B MUkpoMupe. COOTHOLIEHUS! HEONpeAeIEHHOCTE!
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHEro ¢oTodddexra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccieaoBanus Gorod pdekra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS YHEPrUU Ha APYroMu.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peXEHHOI0 aTOMapHOrO BOIOPOJA U U3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccer siapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAaMEHTaIbHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI U JICNTOHBL.
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckne yCTpoMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiMoakTUBHOTO ()OHA C UCMOJIb30BAHUEM JI03UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (DU3UKH I OOBSCHCHUS IPUPOJIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnnue. ComHeuHasi akTUBHOCTD. McTounuk sHepruu ComHIla v 3BE31.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOeHHE
3B€3/1. COBpEMEHHBIEC MPEJCTABJICHUS O MPOUCXOXKICHUU U 3Bodtonnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWJIOKEHUN JJIs ONpeeeHUs MOJ0KEHU HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYecKnX BETUYNH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAaHUNA  3aBUCHUMOCTEU
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



O6o00meHne U cucTeMaru3ausl CoACpKaHus pa3fesioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qu3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THUYECKOH cepax esTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
busnueckor Teopuu, poiib GU3MUECKON TEOpUH B (DOPMUPOBAHUU MPEICTABICHHM
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3yyenne kypca Qusuku yrinyonéHHoro ypoBHa B 11b  kmacce
OCYLIECTBIIIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C KypcaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHsl, HaOJIOJIEHUE, SKCIEPUMEHT, MOJACIMPOBAHUE, MOJAENb, H3MEPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO. BEKTOPBI M MX INMPOEKLMU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBIKEHUS B JKUBOW TNIPUPOAE, DOKOJOTMUYECKUE PHUCKA TpU MPOU3BOJICTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3ByKOBasi JUArHOCTHKA B MEIWIIMHE, ONTHUYECKHUE SIBJICHHUS B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHM3Mbl O0Opa30BaHMs KPUCTAUIMYECKONM pEMIETKH, CHEKTpabHbBIN
aHaIM3.

T'eocpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUTaTeNb SIK0OU, TeHepaTop MEPEMEHHOI0 TOKa, WHIYKIIMOHHAS TeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTHKA U SKOJIOI'MYCCKHC ACIICKTHI e€ Pa3BUTHUA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS y4yeOHOro npeaMera «Dusnka»
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTHh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KXU3HEHHOTO
OIBbITA W OIbITA JEATEIBHOCTU B IPOLIECCE Peaau3alid OCHOBHBIX HAIPaBJICHUN
BOCIIMTATEIIbHOW JESATEIbHOCTH, B TOM YHCJIE B YACTH:

IPAXKAAHCKOr 0 BOCIIUTAHUSA

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOT'O W OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JIEMOKPAaTUYECKUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JIEITEILHOCTh B MHTEPECAX TPAXkKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHHu3alNu;

e YMEHHE B3aWMMOJAECHUCTBOBATh C  COLMAJbHBIMU HWHCTUTYTaMHU B
COOTBETCTBUU € UX (DYHKIIUSAMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOr 0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH POCCHMCKOU IPAXKIAHCKON UJICHTUYHOCTH,
MMaTPUOTHU3MA;

e I1IEHHOCTHOE OTHOLIECHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OILIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HaHUE JUYHOTO BKJIJa B MOCTPOEHUE YCTOMUYMBOTO OyaylIero.

3CTETUYECKOr 0 BOCIIUTAHUA:

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKJIOYAsg OSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIET0 (PU3NIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

FOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHXKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLICHUBATh PUCKH ITOCIIEICTBUM AEATEIbHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepXKaHUsl, IPUMEHEHHUIO PAa3IMYHbIX METO/I0B MIO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh TMPUYUHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTh 3HAHMSA N0 (U3MKE B TMPAKTHYECKYI0 00JacTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmei:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOpM HH(OpMaIlMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIlEHHEe Ha Yypokax (U3UKA W BO BHEYPOUHOMU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTyaIbHON pabOThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEeWCTBUH, pactpeiessITh POJId C YUETOM MHEHUH YYaCTHUKOB, 0OCYX1aTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHMBATh HJIEW C TO3WIMU HOBU3HHBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATh  [MO3HABATENIHYIO  JESATENbHOCTh B
o0nmactT (U3MKKM W aACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEOUTECHU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedIICKCUU JJIi OIEHKH CHUTYalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MPUHUMATh €051, TOHUMAsi CBOU HEJIOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIECHCTBYETCS HMOIMOHATILHBIN UHTEJUIEKT, MIpEANOoIaratoIIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpETyJTUPOBaHMSI, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH, UCXOMAS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.



I[TPEAMETHDBIE PE3YJIbTATEHI

K xonmy oOyuenuss B 104 knacce mpeameTHbie pe3yabTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMECHUIN:

NOHUMAaTh POdb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMATILHOM H JITHYECKOW cdepax AesTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PU3UKH B COBPEMEHHOW HAay4YHON KapTHHE MUpAa,
3HaYEHUE OIUCATEIbHOW, CHUCTEMATU3UPYIOUIe, OOBACHUTEILHON H
MPOTHOCTUYECKOW ~ (QYHKIUN  (QU3UYECKOM TEOpHUHM —  MEXaHHKH,
MOJIEKYJSIPHOU (PU3UKK M TEPMOAMHAMHUKHU, POJb (PU3UUYECKOU TEOpUHU B
dbopMupoBaHUY TPEACTABICHUHN O (PU3MUECKOI KapTHHE MUPA;

pa3nuyarh YCJIOBHMS TMPUMEHHMOCTH MojeNed (u3NYecKux Tel Hu
npoleccoB (SBJIEHUI): HWHEpLUHATbHAs CcUCTeMa OTCY€Ta, aOCONIOTHO
TBEPAOE TENO, MarepuajbHas TOYKA, PaBHOYCKOPEHHOE JIBH)KECHHE,
CBOOOJIHOE TMaJicHue, aOCOMOTHO yrpyras aedopMmanus, aOCOIIOTHO
yIpyroe u abCOIIOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPIOro (KpUCTANIMYECKOr0) Teja, UIeaJbHbId ra3, TOUCUHbIN 3apsj,
OJTHOPOJHOE 3JIEKTPUUECKOE T10JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUHMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OrPAaHMYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBAaTh U OOBSICHATH MEXaHUYECKHE TMPOLECChl U  SBJICHUSA,
UCIIOJIb3ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMXKEHHS, (OPMYJbl KHMHEMAaTUKU PaBHOYCKOPEHHOTO
JBUKEHMsI, MpeoOpa3zoBaHus [amuies A CKOPOCTH W TEpEMEIICHHUS,
3akoHbl HprOTOHA, mpUHOMO OTHOCUTENbHOCTHM [anmumnes, 3aKkoH
BCEMUPHOr'O TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPTUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW BSHEpruu,
YCIIOBUS paBHOBECHS TBEPAOro Tena), MNP ITOM HCIOIb30BAThH
MaTeMaTu4yecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3zoBanuil ['anuies, BTOporo
U TPEeThero 3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs HMIyJbca U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCH U SBJICHUS, UCIIONb3Ys
ocHoBHble TmonoxkeHuss MKT wu 3aKkoHBl MOJIEKYJISIpHOM (U3UKUA U
TEPMOAMHAMMKHU (CBSI3b  JIaBJICHMSI MJACaJIbHOIO Tra3a CcoO CpeaHen
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEpAaTypbl BEIIECTBA CO CPEAHEN KHHETHYECKOU
SHEPruer TEIUIOBOIO JABMKEHUS €r0 YACTHIL, CBA3b JABJICHUS UICAIBHOIO
raza C KOHUEHTpalMel MOJEKYJl U €ero TeMIepaTypoil, ypaBHEHUE



MenneneeBa—Knaneiipona, TmepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHMS SHEPIrUU B TEIUIOBBIX IPOLECCAX), IPU 3TOM HCHOJIb30BaTh
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—KnaneipoHa;

AHAIU3UPOBATH M  OOBACHATH DJEKTPUUYECKUE SBJICHUS, MCHOIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAVMHAMUKH (3aKOH COXPaHEHUS
DIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOrO IOJS, NPUHLHUI CYNEPHO3ZUIUU DIEKTPUUECKHUX
MOJIEH, MPU 3TOM YKa3blBas YCIOBHS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ TNPAKTAYECKU Ba)KHbIE COOTHOLIEHWA: 3aKOHbI OMa Il ydacTka
LENMW W U1 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH J[xoynsa—JleHna,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIMUYHMHBL:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJNA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJ€HUE, IOTCHUWAJIbHASI DJHEPrusl, KUHETUYECKas
DHEPrus, MEXaHWUYecKash SHEprus, padoTa CHibl, LHEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWJIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEpPrus B3aUMOAEHUCTBUA Tena ¢ 3emuéil BOJIM3UM €€ MOBEPXHOCTH,
SHEprus ynpyrod gedopMalud MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
a0cooTHasl TeMIeparypa Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSIS
SHEPrus WACATBHOIO0 OJHOATOMHOIO rasa, pabdoTa UIEaJbHOrO rasa,
OTHOCHTEJIbHAS BJAXHOCTh Bo3Ayxa, KIIJ wuaeasbHOro TEIIOBOro
JBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD DJIEKTPUYECKOIO OIS,
HaIpsDKEHHOCTh MOJISI TOYEYHOTO 3apsAfa WIA 3apsHKEHHOro Iapa B
BAKYyME€ U B JUNIEKTPUKE, IOTEHIMAN JJIEKTPOCTATUYECKOTO IO,
pPa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  CWila, CHJIAa  TOKa,
HaIlpSDKEHHWE, MOIIHOCTh TOKA, DJJEKTpUYeCKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COINPOTUBIECHHUE YYaCTKa LENU C IOCIEAOBATEIbHBIM U
MapajuIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUMA:
MEXaHUYECKOE JIBH)KEHWE, TEIUIOBOE JIBMKEHHWE 4YaCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, Nu(dy3us, ucrapeHue,
KHUIIEHUE Y KOHJEHCAWs, IIJIaBICHUE U KPUCTAILIU3ALMS, HAIPABICHHOCTh
TEIUIONEPENAUH, DIIEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTh ITOBEPXHOCTH
3apsKEHHOr0 IIPOBOIHUKA;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJTHOU (PU3UUYECKOW BETUYUHBI OT
IpYyrol €  HWCIOJb30BAHUEM  MPSAMBIX  HM3MEPEHUN, TMpPU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHPOBATH pe3yJbTaThl MOJy4E€HHOU



3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BHJAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOBI 110 Pe3yJibTaTaM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHMs, OLIEHHUBATh A0COJIOTHBIE U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3YJbTAThl M JEJIaTh BBIBOJI O CTATyce NPEIJIOKEHHON
TUIOTE3bI;

coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIICZIOBATENbCKOM M IPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOr0 00OPYIOBAHUS;

pewmaTh pacu€THblE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJJaHHOM
¢busnyeckoil MOJENbIO: Ha OCHOBAHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3nMueckoll MojenH, OTBeuawrollell TpeOOBaHUAM  3aJlayuu,
OPUMEHATh  (DOPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
(u3NYECKUX TEOpUM MNpU MCIHOJb30BAHUM MATEMAaTUUYECKUX METO/I0B
peleHus 3a1a4, MPOBOJUTH PACYETHl HA OCHOBAHUU MUMEIOIINXCS JaHHbIX,
aHAJIM3UPOBATH PE3YJIbTaThl M KOPPEKTUPOBATh METOAbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHBIE 3a/ayd, TpeOyrollue NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3fesioB Kypca (PU3MKH, a TAKKEe MHTErpALlMU 3HAHUI U3 JPYruX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCyKIEHHUI ¢ OMOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHWUS ISl OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJOTMYECKUX MPOLECCOB;

OPUBOAUTH TPUMEPHI BKJIAJAa POCCUWCKMX M 3apyOEKHBIX Y4EHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATh MOCJICACTBHS OBITOBON U MPOU3BOICTBEHHOM
JeSTENbHOCTH YEJIOBEKa, CBSA3AaHHOM C (DU3MUYECKMMHU MPOLIECCAMH, C
MO3UIHI KOJIOTHYEeCKON 0€30MacHOCTH, MPEACTABICHHUM O paliiOHAIbHOM
MPUPOAOINONIB30BAHUHU, @ TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKA W TEXHOJOTMW [ JAJbHEUIIETO0 Pa3BUTHUA YEIIOBEYECKOIO
o0111ecTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOUCKa, TMEepepadOTKU U TNPEAbsSBICHUA YydyeOHOW H
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTare B TpYIIE C HCIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX pOJIEi,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIIATh MOTUBALIMIO K OyAymied npoeCcCuOHAIBHON AESTENbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K kouiy oOydenus B 115 knacce nipenMeTHbIC pe3yibTaThl Ha YriyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 yJAIOIIUXCST YMCHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COILIMAIBHOM M 3TUYEeCKOW cdepax NesTEeIIbHOCTH YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHUYECKON (YHKIHMN (PU3NUECKONH TEOpHH —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
¢busnyeckoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
UJCATbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJICAJIbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh MCHOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuna JlopeHna, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHHUS]  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBIICHUS, UCIONb3YSl BEIMYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABUKYILAS CUJIA CAMOWMHIYKLWW, HHEPrus MAarHUTHOrO TOJIs
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSCHATH  OCOOCHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SIBJICHHI:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue siaep, (PU3NYecKHue MPHUHIMIMBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHSATH OCHOBOIIOJArallie aCTPOHOMUYECKUE IOHATUSA, TEOPUHU H
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEJIWYUH, NIPU STOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMKax ydyeOHOro OJKCIEpUMEHTa, IMpakTUKyma U  ydeOHo-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MoOJeNd, OTBEYarollue TpeOOBaHUSAM 33JauM, HPUMEHSATH
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pE3yJIBTATHl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LEMOYKY PacCyKJIE€HUI ¢ OMOPOI HAa U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUNA 3KOJIOTUYECKON 0€30MacHOCTH, MPEACTABICHUN O palliOHAIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAaIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEHHOW W3 Pa3TUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOAATEJILHOTO ~ IPUOOpETEeHUs HOBBIX 3HAHUH B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.
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Wroro no pazneny 16
bu6mmoreka [JOK
P 10
CICPBHOC BpENA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11b KJIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
HaunmMeHoBaHue pa3iesioB U TeM u¢poBbIie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMporpaMMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOANHAMMUKA
bu6moreka [IOK
11 Marmutiioe noze 14 https://m.edsoo.ru/39859¢f1
but6mmoreka [JOK
1.2 6] 13 2
FICKTPOMBTITHTHAT HEAYKHIA https://m.edsoo.ru/39859¢f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHU S U BOJIHbBI
bu6moreka [JOK
2.1 M 1
CXAHMHECKHUC KONCOAHHA 0 https://m.eds00.ru/39859ef1
but6mmoreka [JOK
2.2 15
DIICKTPOMATHHTHbIC KONCOaRNA https://m.edso00.ru/39859ef1
53 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
but6moreka [JOK
24 (0] 25 1
e https://m.edso00.ru/39859ef1
Hroro no pazaeny 60
Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5 1
Ocuoser CTO https://m.edso00.ru/39859ef1
Hroro no pasgeny 3)
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' PHyCKyIp a4 https://m.edsoo.ru/39859¢f1
bubmmoreka [IOK
4.2 o 5
f3HKa aroma https://m.edso00.ru/39859ef1
43 ®du3nKa aTOMHOTO Si7[pa ¥ 3JIE€MEHTaAPHbBIX 5 bubmmoreka [JOK
' YACTHII https://m.edso0.ru/39859ef1
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

bu6moreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 12 httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
. bubmumoreka [IOK
6.1 o 16 16
VISHHCCKILEL HparTiio https://m.edso00.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOHIEE IIOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAECPKAHUS U OIIBITA 15 bubmuotexa IIOK
' Jes TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859ef1
u3ydenuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
bubmmoreka [IOK
P 10
S3CPBHOC BpeNA https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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HHOYPOYHOE IINTAHUPOBAHHUE

10A KUIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka KonTpoabnbie | IlpakTuyeckue A bp
n/n Bcero H3YYCHUA oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 ®dusuka — pyHaaMeHTaIbHASI HAYKa O 1 bubmmoreka LIOK
IpUpOJIC 03.09.2024 | https://m.edsoo.ru/1beef346
5 Hayunslii MeTO TO3HAHUSA U METO/BI 1 bubmmorexa IIOK
rccaenoBanus GU3NUECKUX SIBICHHUI 05.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B Mpoliecce
3 no3HaHus npupoasl. Habmroaenue u 1 bubmmorexa [IOK
PHPOARL. A 05.09.2024 | https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (PHU3UKE
4 Crioco6s! n3MepeHust pu3nuecKux 1 bubmmorexa LIOK
BEJIMYUH 06.09.2024 | https://m.edsoo.ru/ca2def03
AOCOIIIOTHAS U OTHOCUTENIbHAS
) MOTPELTHOCTH U3MEPEHUH (pr3nuecKknx 1 br6amorexa [IOK
P P 06.09.2024 | https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonemupoBanue B puzuke. Poib u
5 MecTO GU3UKH B (HOPMUPOBAHUH 1 bubmmorexa [IOK
COBPEMEHHOW HAy4YHOW KapTUHBI MU A, 10.09.2024 | https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOM TS TEIbHOCTH IO e
Mexannueckoe aBuxkenune. Cucrema
7 otcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [JOK
MEeXaHW4YEeCKOro ABMxkeHus. [Ipsamas u 12.09.2024 | https://m.edsoo.ru/e9a52f02
oOpaTHas 3aja4l MECXaHUKHU
8 Pannyc-BexkTop MatepualibHON TOUYKH, 1 bubmotexa [JOK
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€ro MPOEKIIUK Ha OCH KOOP/IMHAT. 12.09.2024 | https://m.edsoo.ru/30a108a5
Tpaextopus. [lepemenienne. CKOpocTb.

NX npoekunuu Ha OCH KOOpAUHAT

PaBHOMEpHOE npsIMOJIMHENHOE

9 nBUKeHue. I'padpuueckoe onvcanue bubmmoreka LIOK
PaBHOMEPHOTO MPSIMOJIMHEHHOT O 13.09.2024 | https://m.edsoo.ru/89ba7190
JIBIKEHUS

10 CrnoxxeHue rnepeMenieHuid 1 CKOPOCTEH. bubmuorexa [JOK
Pemrenue 3amau 13.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBUKEHUE.

11 MrHoBeHHasi CKOPOCTb. Y CKOPEHUE. bubmuorexa [IOK
[IpsMonMHeHOE ABUKEHUE C 17.09.2024 | https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onucanue

12 MPSMOJIMHEMHOTO ABUKEHHUS C bubmorexa HOK

19.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHHEM
CBoboxHoe ajsieHne. Y CKopeHne

13 CBOOOIHOrO HajeHus. 3aBUCUMOCTh bubmioreka [IOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI OT 19.09.2024 | https://m.edsoo.ru/f738109c
BpPEMEHU U UX Tpaduku

14 JIBi>xeHue Tena, OpoLIeHHOr O Mo/ bu6moreka [JOK
YIIIOM K TOPU30HTY 20.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonuneitnHoe nBuxenue. J[Buxxenue
110 OKPY>KHOCTHU. YTJIOBas U JUHEIHas

15 ckopocTs. [lepuos u yactoTa. bubmorexa [JOK

20.09.2024 | https://m.edsoo.ru/33196fbe
LeHnTpocTpeMUTENBHOE U MTOJTHOE
YCKOpEHHE
16 [Iepsbrif 3akoH HproTOHA. butmmorexa [IOK

https://m.edsoo.ru/5a9e4a64
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HNuepunanbHbie CUCTEMBI OTCUETA. 24.09.2024
ITpunuun otHOCUTENBLHOCTH [ anuies.
HeunepumanbHble CUCTEMBI OTCUETA
17 KonTtponbsHas paborta o reme bu6mmoreka LIOK
"KunemaTuka" 26.09.2024 | https://m.edsoo.ru/1242f32e
18 Cuna. PaBHOACHCTBYIOIIAs CUITA. bubmuotexa [JOK
Bropoii 3akon HeroToHa. Macca 26.09.2024 | https://m.edsoo.ru/141d3837
19 Bzaumoneiicteue ten. Tpernil 3akoH bu6mmoreka [JOK
HeroToHa 27.09.2024 | https://m.edsoo.ru/57dba505
I1 cynepno3unuu cuil. Pemenue
20 3apP:1zuHHaHH yIfMSHeHI/I: 3aKOHOB bubmorexa [JOK
A P 27.09.2024 | https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOT'O TATOTEHHUS.
21 DKBUBAJIIEHTHOCTh T'PABUTAIMOHHON 1 bubmorexa [JOK
N P a 01.10.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHON MaCChI
Cuna TSKeCTH U yCKOpEHHUe
22 CBOOOMHOTO MajeHus. BxogHas bubmorexa [JOK
A A ' A 03.10.2024 | https://m.eds00.ru/22757f26
KOHTpOJIbHas paboTa
JIBroxkeHre HeOCCHBIX TEIl U UX
93 MCKYCCTBEHHBIX CIYTHUKOB. [TepBas bubmuorexa [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI 03.10.2024 | https://m.edsoo.ru/1labfa0a
Kennepa
bubmioreka [IOK
24 . I'yka. B
Cuna ynpyrocri. 3akon Tyka. Bec enia 04.10.2024 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUJIBI CHIT bubmoteka [JOK
25 TpeHus. [[BuKeHue B )KUJIKOCTH U Ta3e https://m.edso00.ru/1fa86499
. 04.10.2024
C YU4ETOM CHJIBI COITPOTUBIIEHUSI CPENIBI https://m.edso00.ru/2ch29676
26 Hasnenue. 'mapoctatnyeckoe bu6mmorexa [IOK
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nasyienue. Cuiia Apxumena 08.10.2024 | https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPAOE TEJIO. bubmmoreka [IOK
27 [ToctynarenbHO€ U BpamaTeabHOe bu6mmorexa LIOK
10.10.2024
JIBU>KEHUE TBEPJOrO Tela https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CUJIbl OTHOCUTENIBHO OCH bu6mmoreka [JOK
BpauieHus. [1inedo cumibl 10.10.2024 | https://m.edsoo.ru/653d3459
CrnoxeHne cuJl, MPHUIOKCHHBIX K
29 TBEpAOMY Teny. LIeHTp TsKecTu Tena. bubmmoreka [IOK
YcnoBus paBHOBECHS TBEPIOTO TeJa. 11.10.2024 | https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHS
bubmioreka [IOK
30 Pemenre saza- 11.10.2024 | https://m.edsoo.ru/dclcaacQ
31 KonTponpHas pabora 1o Teme bubmorexa [IOK
"unamuka. CtaThiKa TBEporo Temna" 15.10.2024 | https://m.edsoo.ru/9f5a574c
HNMnynbc MaTepHanbHON TOYKH,
39 CHUCTEMbI MaTepUaIbHBIX TOUEK. LleHTp bubmotexa [JOK
Macc CHUCTEMbI MaTE€PUAJIbHBIX TOUEK. 17.10.2024 | https://m.edsoo.ru/4bb8294b
Teopema o TBMKCHUU IIEHTpPA Macc
NMmynibCe CHITBI M M3MEHEHU € MMITYIThCa
33 Tena.y 3aKOH COXpaHEHUs I/IMHyJILCZ.. bu6amorexa [IOK
17.10.2024 | https://m.edsoo.ru/13f0a221
PeakTuBHOE NBHKEHHE
MOMEHT UMITYJIbCa MaTePHAIILH O
34 touku. [IpencraBiienue o COXpaHEeHUH bubmuorexa LIOK
MOMEHTA UMITYJIbCa B IICHTPAJIBHBIX 18.10.2024 | https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pewmenue 3amau Bubmorexa HOK
18.10.2024 | https://m.eds00.ru/f7706d63
36 PaGoTa cuitel Ha MaJIOM ¥ HA KOHEYHOM bubmotexa [JOK
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nepemerenuu. I'papuueckoe 22.10.2024 | https://m.eds00.ru/913974c7
MPEICTaBICHUE PAOOTHI CHIIBI.
MOoIHOCTE CHJIBI
Kunernueckas sneprus. Teopema 00
37 U3MEHEHUN KUHETHUYECKOU DHEPIUU bubmorexa HOK
5 P 24.10.2024 | https:/m.edsoo.ru/9a5e2e74
MaTepUaTbHON TOYKH
IToreHnansHbIE U HEMTOTEHITHAILHBIE
38 cuiiel. [ToTeHManbpHas SHEPT U bubmorexa IIOK
' H pri. 24.10.2024 | https://m.edsoo.ru/554bafcc
Bropast kocMudeckasi CKOpOCTh
Tperbst kKocMHuUecKasi CKOpocTh. CBs3b
paboOThI HEMOTEHIIMAILHBIX CHII C
39 A3MEHEHUEM MEXAaHUYECKOU PHEPrUuu Bubmiorexa OK
p 25.10.2024 | https://m.edsoo.ru/f57b4e01
CHCTEMBI TeJI. 3aKOH COXPAHCHHS
MEXaHUYECKON SHEPTUU
Yopyrue 1 Heynpyrue CTOJIKHOBEHUS.
40 % EZII;GHI/IG Bey If yner JISL U E€AIbHON bubmorexa HOK
p PHYILH JUTA UL 25.10.2024 | https:/m.eds0o.ru/f30f43b6
JKUIKOCTHU
a1 Kontponbshas pabota no Teme "3aKoHBI bubmmorexa LIOK
COXpaHEHHS B MEXaHUKe" 05.11.2024 | https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBieHud 0 OpUPoae
42 TEILJIOTHI OI?ZHI:)BHBIC HOJIO)KG}E)I/UI[) l\j:[[KT bubmorexa HOK
' ’ 07.11.2024 | https://m.edsoo.ru/b0a4445f
Hudodysus. bpoyHoBckoe nBmxeHue
CtpoeHue ra3000pa3HbIX, JKUJIKUX U
43 TBEPABIX TEJ. XapakTep ABUKEHUS U Bubmiorexa OK
pA L P pA 07.11.2024 | https://m.edsoo.ru/c44d02e2
B3aUMOJIEHCTBUS YACTULL BELIECTBA
44 Temneparypa. TemioBoe paBHOBecHE. bubmuorexa LIOK
[xana [emscus 08.11.2024 | https://m.edso0.ru/0070d493
45 Pemenune 3amau Bbu6moreka [JOK
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08.11.2024 | https://m.edsoo.ru/1531aba5
. bubmoteka [JOK
46 HreaneHsii ras. [a30bIe 3aKOHEL 12.11.2024 | https://m.edsoo.ru/1deb2367
M .
57 | Kommesomma semetran. Toctomman BuGmotexa LIOK
H ' 14.11.2024 | https://m.edsoo.ru/c5b72ab7
ABorajapo
48 VYpaBuenune Menneneea-Knaneiipona. bubmotexa [JOK
Pemenue 3amay 14.11.2024 | https://m.edsoo.ru/8d12c328
49 AbconroTHas TeMneparypa. 3aKoH bubmmoreka LIOK
JlaneToHa 15.11.2024 | https://m.edsoo.ru/14e02d1f
50 H3omporecchl B Uji€adIbHOM ra3e ¢ bubmuorexa [IOK
[IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA 15.11.2024 | https://m.edsoo.ru/68878d51
I'padpmueckoe npencrasiicHue
51 1/1501(11) OILIECCOB: EI?ETG Ma, 130X0pa bubmorera TTOK
poneceon: pMa, pa, 19.11.2024 |  https://m.eds00.ru/1344327h
n3obapa
bu6moreka [JOK
52 Ocnosroe ypasenne MKT 21.11.2024 | https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 P
cHicHie safad 21.11.2024 | https:/m.eds00.ru/10265a05
CBs13p a0COMIOTHOH TEMIIEpaTypbl
TEPMOJIUHAMHYECKOH CHCTEMBI CO
i i i https://m.edsoo.ru/c38af875
54 CpenHel KMHETHYECKOM SHEePIrueH 99 11.2024 p
MOCTYIATEIBHOTO TEIIOBOTO
JIBIKEHUS €€ YaCTHIL
55 OO6o00mIeHne u cucTeMaTH3aus 3HaHU! bubmotexa [JOK
o teme "Ocnossl MKT" 22.11.2024 | https://m.edsoo.ru/09d12fd8
56 KonTtponbsHas padota mo teme "OCHOBBI bubmmorexa [IOK
MKT" 26.11.2024 | https://m.edsoo.ru/13adad59
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TepmoauHamMuueckas cucTema.
3aaHue BHEMIHUX yclIoBui it T/
cucTeMbl. BHenHue U BHyTpeHHUE

bu6mmoreka [JOK

o7 Nl T
napameTpsl. [Tapamerpst T/ cuctembl 28.11.2024 | https://m.edsoo.ru/5f8d38a3
KaK CpeJlHiEe 3HAUYCHUSI BEINYHUH,
ONMCBIBAIOIIMX €€ Ha
MUKPOCKOITUYECKOM yPOBHE
HyneBoe Hauano TepMoIuHaAMUKH.
58 CamonpousBojbHas penakcanus T/ bubmorexa IIOK
P P " 28.11.2024 | https://m.edsoo.ru/8ec512f0
CHCTEMBI K TETIJIOBOMY PaBHOBECHIO
Moneins naeansHOro rasa B
59 TEPMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P e 29.11.2024 | https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIEIN
50 VYpaBuenue Mengeneesa-Knaneiipona bubmmoreka [IOK
Y BBIPKCHHUE 115l BHYTPEHHEH SHEPTUH 29.11.2024 | https://m.edsoo.ru/bal178d0
BeIpasxenue 11 BHyTpEHHER 3HEpruu
61 OJIHOATOMHOT'0 HJI€aTbHOTO rasa. bubmotexa [JOK
KBasucratnueckue u HecTaTUYECKHE 03.12.2024 | https://m.edsoo.ru/ac5cacls
MPOLIECChI
DnemeHTapHas paboTa B
62 TEPMOJIMHAMHKKE. Bhruncienrne paboThl bubmmorexa [IOK
no rpaduky npoiecca Ha pV- 05.12.2024 | https://m.edsoo.ru/741d5738
auarpamme
Temnonepenaya Kak cocod U3MEHEHHS
63 BHyTpeHHei sneprun T/l cuctemsl 6e3 bubmorexa [TOK
P P 05.12.2024 | https://m.edsoo.ru/3d734561
COBEpILIEHUs PadOThI
64 KonBekiusi, TemIonpoBOAHOCTb, bubmorexa [IOK
U3Iy4eHHe 06.12.2024 | https://m.edsoo.ru/157b54cd
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KomuuectBo temnotel. TennoéMKOCTh
Tena. YaenbHas U MOJISIpHast

bu6mmoreka [JOK

65 TEMJIOEMKOCTH BeIecTBa. Y AeIbHas 06.12.2024 | https://m.edsoo.ru/7ba67355
TETJIOTa CrOPaHUS TOTLIHBA
66 Pacuér konnuecTBa TEMIOTHI MPH bubmotexa [JOK
Terionepeaaye 10.12.2024 | https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 006 agabaTHOM IpoIlecce. bubmuotexa [JOK
[lepBblit 3aKOH TEPMOAMHAMUKH 12.12.2024 | https://m.edsoo.ru/d8098824
KomudecTBo TemoTel U paboTa Kak
68 Mepbl U3BMEHEHUS! BHYTPEHHEH dHEPruu bubmorexa [JOK
12.12.2024 | https://m.edsoo.ru/b047alcd
T]I cucremsl
Bropoii 3aK0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX bubmuorexa LIOK
nporeccoB. HeoOpatumocTth 13.12.2024 | https://m.edsoo.ru/c6f4f464
MPUPOJTHBIX MPOIECCOB
70 [IpuHIUIIBI 1eH CTBUS TETIOBBIX bubmmorexa [IOK
mamuH. KIT 13.12.2024 | https://m.edsoo.ru/2e945513
71 Maxkcumanbpaoe 3Hauenue KIIT/. [ukn bu6mmoreka [JOK
Kapno 17.12.2024 | https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau brbmorexa [TOK
19.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCIEKThI
73 HCIIOJIb30BaHUS TEIUIOBEIX JBUTATEIICH. bubmioreka [IOK
TemnoBoe 3arpsi3HEHHE OKPYKAIOIIEH 19.12.2024 | https://m.eds00.ru/9867aaa’
cpenbl
bu6moreka [JOK
74 Pemerine sazas 20.12.2024 | https://m.edsoo.ru/c8c70432
75 O0001IeHre U cucTeMaTu3amys 3HaHUI bu6mmoreka [JOK
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no teme "Tepmoaunamuka. Temnossie 20.12.2024 | https://m.edsoo.ru/28d62b3f
MaIHe!"
KourponsHaast padbota mo teme
76 ”T: Tﬁonziaiflfma Tfegnoibllde bubmorexa HOK
p H" | 24.12.2024 | https://m.edsoo.ru/1b6e26c5
MAaIlWHbI
[TapooOpa3oBaHue U KOHJICHCAIIUS.
77 Ucnapenune u kunenne. Y aenpHas bubmorera HOK
p ghde 26.12.2024 | https://m.edso00.ru/6f8e6777
TEIIOTa Napoodpa3zoBaHuUs
HacebimieHHbIe 1 HEHACBIIIICHHBIC TTAPBI.
KauecTBenHas 3aBUCHMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO Tapa OT
78 TEMIIEPATYPBL, X HE3ABUCUMOCTH OT bubmrorexa ITOK
B Patypel, 26.12.2024 | https://m.edsoo.ru/f5¢17d02
00bEMa HACKIIIIEHHOT' O T1apa.
3aBUCUMOCTh TEMIIEPATYPbl KHUIICHHS
OT JIaBJIEHUS B KUIKOCTH
79 BnaxxnocTs Bo3ayxa. AOCoMIOTHAS U bubmotexa [JOK
OTHOCHUTEIIbHAS BIAXXHOCTD 27.12.2024 | https://m.edsoo.ru/30ebbbh79
80 Pemenue 3amau bubmorexa TIOK
A 27.12.2024 | https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amop¢Hble Tena. AHU30TPONUS bu6amorexa [IOK
P ' P https://m.edso00.ru/20a88a03
CBOWCTB KPHCTAJLJIOB
[TnaBneHue u KpUCTAIU3ALIHS.
bu6mmnoreka [JOK
82 VnenpHas TemoTa IUIaBiIeHUs.
https://m.edsoo.ru/6ee91e9f
CyOnuManus
Hedopmanmu TBEPIOTO TENA.
83 Pactsokenue u cxatue. Casur. Monyib bubmorexa HOK

HOwnra. [Ipenen ynpyrux aegopmaruii

https://m.edsoo.ru/dalaabl0
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TemnnoBoe pacIMpeHUE KUIKOCTEN 1

84 TBEPABIX Te. AHrapMOHU3M TEILJIOBBIX bubmorexa [TOK
PABI T P https://m.edsoo.ru/7ba5edf2
KoJieOaHM1 YaCTHI] BEeIleCcTBa

85 [IpeobpazoBanue 3Hepruu B (ha3oBbIX bu6mmoreka LIOK
nepexojiax https://m.eds00.ru/97a0672f

bubmioreka [IOK

86 v 0

PABHCHHE TCITIOROro banarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

87 P

CHICHHE SaAaT htps://m.eds00.ru/8ab740d
[ToBepxHOCTHOE HATSKEHUE.

88 Kanumnsipasie siBnenus. {aBienue noa bubmoteka [JOK
WCKPUBJICHHON MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
skuakoctu. @opmyna Jlannaca
OO6o00mIeHne 1 cucTeMaTH3aus 3HaHU!

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa [JOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. PazoBble NEPEXOABI
KonTtponsHas paborta mo reme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA brbmorexa [TOK
P | - ' https://m.edso0.ru/7dc2a739
®da30BbIE NTEPEXOIBI
DnexTpu3anus Tei U e€ MposiBICHHUS.

01 DnekTpudeckuii 3apsa. JlBa Buaa bubmmorexa [IOK
AIEKTPUYECKUX 3apsAnoB. [[poBoaHUKH, https://m.edsoo.ru/laff445f
TUBIEKTPUKH U TTOYIIPOBOIHUKH
DneMeHTapHbIN dIEKTPUIECKUN 3apsl.

92 3aKOH COXpaHEHUS JIEKTPUYECKOT O butamorexa [IOK

p R https://m.edsoo.ru/f49afd24
3apsia

93 B3aumoneiictBue 3apsaoB. Toueunbie bubmotexa [JOK

3apsael. 3akoH KynoHna

https://m.edsoo0.ru/445b7746
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bu6mmoreka [JOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DnekTpudeckoe nojie. Ero neiictBue Ha bubmotexa [JOK
BIEKTPUY ECKUE 3apsiibl https://m.edso00.ru/05c6bfal
HanpsikEHHOCTD 3JIEKTPUYECKOTO MOJISL.
[TpoGusIii 3apsia. Jluaun bubmmorexa LIOK
96 ,
HanpsHKEHHOCTH 3JIEKTPUYECKOT O MOJIA. https://m.edsoo.ru/3dac6957
OnHOpoAHOE PIEKTPHUUECKOE MOJIe
[ToreHuHanbHOCTH
97 ANEKTpOcTaTUYeCKOro noss. Paznocts bubmorexa [TOK
P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIPSHKEHUE
[TorenumanbHast SHEPrus 3apsijia B
98 JJIEKT L(I)CTaTquCKOAIZ mnoJie Il)'[fTeH naji bubmorexa [JOK
P ' i https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO MOJIS
CBs13b HaNPsHKEHHOCTH TTOJISL U
99 A3HOCTH TTOTEHITUAJIOB JIJIst bubmorexa [JOK
P https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO TTOJISI
100 [IpuHIMI cyneprno3uuumn bubmmorexa LIOK
AIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK
101 P
clietie safat https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsiaa. [lone bubmuorexa [IOK
PaBHOMEPHO 3apsDKEHHON cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00BpéMy mapa. [Toe paBHOMEPHO bubmorexa [TOK
Y Hape: paBtiovep https://m.eds00.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TIII0CKOCTH
104 [IpoBOHUKH B 2JIEKTPOCTATHUECKOM bubmmorexa [IOK
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mojie. Y clioBue PaBHOBECHUA 3apsA 0B

https://m.edsoo.ru/32405eab

JIMPNEeKTpUKY ¥ OIYIIPOBOJHUKY B

bubmoteka [JOK

105 3IEKTPOCTATUUECKOM TOJIe https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpOoEMKOCTH
106 KOH;eHcaTOIfa. 3H€K11“)pOéMKOCTL bubmioreia LIOK
https://m.edso00.ru/845b4f73
MIJIOCKOT0 KOHJIeHcaTopa
107 [locnenoBarenbHOE COCTUHCHHE bu6mmoreka [JOK
KOH/IEH CaTOpPOB https://m.edso00.ru/1€992920
108 OHeprus 3apspKeHHOro KOHJIeHcaTopa bu6amorexa [IOK
https://m.edso00.ru/73a34f18
bu6mmnoreka [JOK
109 Pemenwne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
110 JBr>KeHUE 3apsSKEHHON YaCTUIIHI B bubmoteka IJOK
OJTHOPOJTHOM BJICKTPUUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
111 Pemienne 3amau
112 O06o001IeHNE ¥ CHCTeMaTH3aIlUs 3HAHUH bubmoteka IJOK
o Teme "DiekTpuyeckoe moie" https://m.eds00.ru/5752603f
113 KontponbsHas paborta o reme bubmmorexa [IOK
"DnekTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cwa toka. [locTostHHBIN TOK. YCcoBUs
114 CYILIECTBOBAHUS TIOCTOSTHHOT'O bubmiorexa TIOK
https://m.eds00.ru/233311b5
ANEKTPUYECKOTO TOKA
bubmioreka [IOK
115 Hcrounuku Toka. Hanpsoxenne u 9J1C https://m.edsoo.ru/0839a115
116 [TapannenbHOE coeIMHEHNE bubmmorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
117 3akon Oma a1 y4acTKa IeMu. bu6mmoreka [JOK
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DIEKTPUYECKOE CONIPOTUBIICHUE

https://m.edsoo.ru/f14f251e

3aBHCUMOCTD COIIPOTUBJICHUA
OJHOPOJHOI'O MPOBOAHHUKA OT €ro

bu6moreka [JOK

118 JUIMHBI U TJIOLIAM O EPEYHOr0o https://m.edsoo.ru/95fcdf51
CeUCHUS
119 YaenpHOE CONPOTUBIIECHUE BELIECTBA. bubmuotexa [JOK
Pentenne 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, TapaLIENBbHOE, bu6mmoreka [JOK
CMEIIaHHOE COETMHEHNE TPOBOAHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUYECKUX bubmuoreka LIOK
uenei. [Ipasuna Kupxroda https://m.edso00.ru/1794cf37
bu6mnoreka [JOK
122 Pemterue saat https://m.edsogru/3881b469
123 Pabora ssiekTprueckoro Toka. 3aKoH bubmuoreka IIOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605c5c¢c
bu6mmoreka [JOK
124 | Pemenite sanat https://m.edsogru/6761bf0f
MOIHOCTB MEKTPUUECKOr 0 TOKa.
125 TerioBast MOIITHOCTD, BRIACIISIEMas Ha bubmorera HOK
https://m.edso00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 Pemrerne saa https://m.edSO(I)l.ru/eb72f024
127 DJ1C u BHyTpEHHEE CONPOTUBIICHUE bubmuotexa [JOK
HMCTOYHHMKA TOKA https://m.edso0.ru/72d453af
128 3akon Oma 11 oHOMU (3aMKHYTOMN) bubmotexa [JOK
ANEKTPUYECKON 1EeTH https://m.edsoo.ru/221f40fb
129 Pemenue 3amau buGmrorexa ITOK

https://m.edsoo.ru/3580b679
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bu6mmoreka [JOK

130 M
OTIHOCTL HETOHIa ToKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTIOE saMbIRanie https://m.eds00.ru/546f5632
132 KonnencaTtop B 11enu nocTostHHOro bubmmorexa [IOK
TOKa https://m.edso00.ru/3536813e
bu6mmoreka [JOK
133 Pemterme sana- https://m.edso00.ru/4410cef0
134 Pemenne 3amau o Teme "[locTosHABIN bubmotexa [JOK
AIEKTpUYECKU TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3agau o Teme "lIlocTosHHBIN bu6mmoreka [JOK
ANEKTPUUECKUH TOK" https://m.edso00.ru/744261b3
136 Pemenne 3amau no Teme "[locTosHHBIN bubmoteka [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o00mIeHne 1 cucTeMaTH3aIus 3HAaHU]
137 mo Teme "I1oCTOSITHHBIN JIEKTPUYECKUIH bubmorexa TIOK
" R https://m.edsoo.ru/bfd7a050
TOK
DNEeKTPUYECKUI TOK B pacTBOpax U
138 acCIlJiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa TIOK
P ™ ' https://m.edso0.ru/4b423491
@apajes 1151 IEKTPOIA3a
139 KonTtponbsHas pabora 1o reme bu6mmorexa IIOK
"IToCTOSTHHBIN 37IEKTPUYECKUI TOK" https://m.eds00.ru/1885ddf1
DNeKTpUYECcKas MPOBOIUMOCTh
140 A3JIMYHBIX BEIIECTB. DJIEKTPUUCCKUN bubmorexa [JOK
P HHeets. P https://m.edsoo.ru/da794295
TOK B MeTaJuiax. CBEpXIPOBOIUMOCTh
. bubmotexa [JOK
141 C) i
AICKTPHHACCIMI TOIK B Tasax. LUIasMa https://m.eds00.ru/92d92f76
142 DNEeKTpUYECKUI TOK B BaKyyMe. bu6mmorexa LIOK
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Bakyymubie mpubopsl https://m.edsoo.ru/2E+160
DNEeKTPpUYECKU TOK B bubmmoreka [IOK
143
MOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6moreka [JOK
144 [TomynpoBOTHUKOBBIE TPHOOPHI https://m.edso00.ru/83622200
DuU3NYECKUN PAKTUKYM I10 TEME
"3HaKoMCcTBO ¢ nudpoBoi
145 nabopaTtopueii mo ¢pusuke. [Ipumepsl bubmorexa [JOK
https://m.edso00.ru/5643ea56
U3MepeHus (PU3NYecKUX BEJIUYUH MPU
MOMOIIY KOMITBIOTEPHBIX TaTYUKOB"
@u3nYeCcKHil MPAaKTUKYM 110 TEME
146 "M3yueHnne HepaBHOMEPHOI O IBUKECHUS bubmuorexa LIOK
C LICJIBIO OTPE/ICIICHUS] MTHOBCHHOM https://m.edso0.ru/f6292f5f
ckopocTH"
@u3nUeCcKHil MPAaKTUKYM 110 TEME
147 "N3mepenne ycKopeHus npu bubmmoreka [IOK
MPSMOJINHEWHOM PaBHOYCKOPEHHOM https://m.eds00.ru/6960b6ef
JBUKEHUH 11O HAKJIIOHHOM MJIO0CKOCTH"
@u3HYECKH IPAKTUKYM I10 TEME
148 "U3mepenne ycKopeHus CBOOOTHOTO brbmorexa [TOK
" https.//m.edso0.ru/d1ea2402
NaJeHus
Du3nuecKknil MPaKTUKYM IO TEME
149 "N3ydyeHue qBUKEHUS TeJia 1o bubmuorexa [IOK
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOIYJIIO https://m.edsoo.ru/bcf53514
CKOpOCThIO"
@u3nyecKuil MPaKTUKYM 110 TEME
150 "[IpoBepka runores3sl 0 HE3aBUCUMOCTH bu6mmoreka [IOK

BpPEMEHHU JBUKEHUS OpycKa Mo
HAaKJIOHHOM INTIOCKOCTH Ha 3aJaHHOE

https://m.edsoo.ru/0b34db84
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paccTosiHUE OT €ro Macchl"

du3nuecKuil TPaKTUKYM IO TEME
"UccnemoBanue 3aBUCUMOCTH CHJT

151 YOPYTOCTH, BOSHUKAIOIINX B IPYKUHE brbmorexa LOK
https://m.edsoo.ru/b55b81al
1 PE3UHOBOM 00paslie, OT UX
nedopmaruu’
@u3HYECKH IPAKTUKYM I10 TEME
152 "N3mepenne ko3duurenta TpeHus 1o bubmmorexa LIOK
BEJIMYHMHE YTJI0BOro Kod(duimenta https://m.edso00.ru/b83b1607
3aBucumoctu Frp(N)"
DuznuecKknil TPaKTUKYM IO TEME
153 "UccnenoBanue ycaoBuil paBHOBECHUS bubmuorexa [IOK
TBEPIOTO TeJla, UMEIOIIIET0 OCh https://m.edsoo.ru/4a04f4f7
BpaieHus"
@u3nUeCcKHil MPAaKTUKYM 110 TEME
154 "U3Mepenne umiyabca Tea mno bubmorexa [JOK
! https://m.edso00.ru/856fb28e
TOPMO3HOMY ITyTH
155 ®u3nUeCKHil MPAaKTUKYM I10 TEME bubmmorexa LIOK
"[IpoBepka ypaBHEHHs COCTOSIHUA" https://m.edsoo.ru/e0fe7e07
156 @u3HYECKHil IPAKTUKYM 110 TEME bu6mmorexa IIOK
"N3mepeHue yaeapHol TenaoéMKocT" https://m.edsoo.ru/2f2faa61
Du3nuecKknil MPaKTUKYM IO TEME
157 "N3mepeHne yaenbHOM TErI0ThI bubmorexa [TOK
| https://m.edsoo.ru/6bla23b5
IUIaBJICHUS JIbJA
@u3nyecKuil MPaKTUKYM 110 TEME
158 "N3y4yeHne npoTeKaHus TOKA B L[EMH, butmmorexa [IOK
. " https://m.edsoo.ru/ec424377
coziepailieil KoHAeHCcaTop
159 ®u3nuecKuil IPaKTUKYM I10 TEME bu6mmorexa [IOK
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"UccnenoBanne 3aBUCUMOCTH CHJIBI
TOKa OT HAIPSDKEHUS JUIS JIAMITBI
HakaguBauus'"

https://m.edsoo.ru/2b179d98

@u3nUecKHil MPaKTUKYM 110 TEME

160 "U3MepeHne 3apsiia OJHOBAICHTHOTO bubmorera TIOK
" P pia ot https://m.edsoo.ru/64b6e901
HOHA
PeszepBHbIii ypok. O06001IeHNE U
161 CI/ICTI;MaTI/IBZ}l, pm[ 3HaHI/II;Iu 10 TeMe bubmorexa TIOK
" u" https.//m.edso0.ru/ed017d93
KunemaTtnka
Pe3epBHbIii ypok. O0001ICHHE U
162 CI/ICTIe)MaTI/I?sZp ust 3HaHI/I;l 10 TEME bubmorexa TIOK
t https://m.eds00.ru/3149956b
"lmaamuka"
PeszepBHbIii ypok. O000mICHNE U
163 CI/ICTIe)MaTmZIEH;[ 3HAHUM 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpAOro Tena
PesepBHbIii ypok. O000IICHHE 1
164 CI/ICTIe)MaTI/ISZ pI/I}I 3HaHHI711[I 10 TeMe bubmorexa [JOK
i https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHMS B MEXaHUKe"
Pe3epBHbIii ypok. O00611eHNE U
165 CHUCTEMaTHU3aIus 3HaHUM 110 TEME bubmotexa [JOK
"OCHOBBI MOJIEKYJISIPHOKWHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBHbIii ypok. O6001ICHHE U
166 CHCTEeMaTHU3allisl 3HAaHUH 110 TEME bubmoteka [JOK
"Tepmoaunamuka. TenaoBsie https://m.edsoo.ru/Obcc77cl
MaIlIuHbI"
167 PezepBHblii ypok. O0001IeHNE U bu6mmoreka [IOK

cucreMaTusanus 3HAHWM II0 TEME

https://m.edsoo.ru/59ca5c91
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"ArperaTtHble COCTOSIHUS BEIECTBA.

®da3oBbIe nepexon!"

PesepsHbIii ypok. O6001ICHNHE 1

168 CUCTEMAaTH3AIHs 3HAHUH 110 TEME 1 bubmorexa HOK
" " " https://m.edsoo.ru/f2381c0c
DIJIEKTPUYECKOE MOJIe
Pe3epBublii ypok. O600I1IEHNE T
P P ?l bu6moreka [JOK
169 CHCTEMATHU3ALMS 3HAHUU 10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN TEKTPUICCKHII TOK
PesepBurlii ypok. O000mEH e 1
P P ?1 bu6mmoreka [JOK
170 CUCTEMATU3ALMS 3HAHUHN 110 TEME 1
" " https://m.edso0.ru/cc7681d4
Toku B pa3aM4HBIX Cpeaax
OBLIEE KOJIMYECTBO HACOB I10 170 16

ITPOTPAMME
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11b KJIACC

Kosu4yecTBo 4acoB DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoasbnsbie | IlpakTuyeckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anMoneiicTBie MOCTOSTHHBIX
1 MarHuTOB M MPOBOJIHUKOB C TOKOM 1 bubmorexa [JOK
boBox ' 02.09.2024 | https://m.eds00.ru/487a8593
MarunutHoe nose. ['unoreza Ammepa
BekTop MarHUTHON MHAYKIIUH.
2 I1 I/IHI_E)I/IH cyme no3nu1iz I\I/fal“HI/ITHBIX 1 bubmorexa [JOK
P . yiep . 03.09.2024 | https://m.edsoo.ru/4clabcch
nosied. JIMHUM MarHuTHON MHAYKIIUU
3 MarsuTHoe€ 1oJie MPOBOJHUKA C 1 bubmmoreka [IOK
ToKoM. OmbIT DpcTena 04.09.2024 | https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlieHUE U 1 bubmotexa [JOK
MOy b 04.09.2024 | https://m.edsoo.ru/26d9c5ba
5 Pemenne 3amaq 1 bubmmorexa I[IOK
8 05.09.2024 | https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa Ammepa. 1 bubmmorexa LIOK
DNEeKTPOU3MEPUTETbHBIE TPUOOPHI 09.09.2024 | https://m.edsoo.ru/ad7718d7
Cuia Jlopenua, e€ HanpaBjieHUE U
7 MOJyJib. [[BUKEHUE 3apssKEHHON 1 bubmuorexa [IOK
YaCTHIIBI B OJTHOPOJTHOM MarHUTHOM 10.09.2024 | https://m.edsoo.ru/c97afaal
nose
bu6mmoreka [JOK
8 P 1
CHCHHE saAad 11.09.2024 | https://m.edsoo.ru/504e98c7
Bbu6moreka [JOK
9 P JI 1
abota cuutet Jloperia 11.09.2024 | https://m.edsoo.ru/d518bedb
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bu6mmoreka [JOK

10 Pemmere sane 12.09.2024 |  https://m.edso0.ru/93617hd9
” ZlarHHTHoe M0JIe B BEIICCTRE. BuGmorexa LIOK
CPPOMATHCTHIH, fapa- 16.09.2024 | https:/m.eds00.ru/30f9608
IMaMarHEeTHKH
OcCHOBHEBIE CBOMCTBa
12 dbeppomarueTukoB. [Ipumenenue bubmorexa TIOK
pp P 17.09.2024 | https://m.edsoo.ru/0b58190a
beppomMarHeTuKoB
13 Pemenune 3amad mo Teme "MarautHoe bubmotexa [JOK
moje" 18.09.2024 | https://m.edsoo.ru/5b55¢307
14 Pemenne 3agad mo Teme "MarautHoe bubmioreka [IOK
mose" 18.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBaeHuE 3IEKTPOMArHUTHOU
15 naAyKOuH. IToTok BekTopa bubmorera IOK
AYER N p 19.09.2024 | https://m.edsoo.ru/b3efa0Ocl
MarHUTHOW WHIYKIIHH
bu6mmoreka [JOK
16 SAC munyxin 23.09.2024 |  https://m.eds00.ru/48150bd8
17 3aKOH 3JEeKTPOMArHUTHOU WHIYKIIUU bubmuotexa [JOK
Ddapanes 24.09.2024 | https://m.edsoo.ru/a6dec188
18 Buxpesoe asiekrpuyeckoe noie. Toku bub6mmorexa IIOK
dyko 25.09.2024 | https://m.edsoo.ru/15abel40
19 OJ1C uHAYKUMH B ABUXKYLIUXCS bubmioreka [IOK
MIPOBOTHUKAX 25.09.2024 | https://m.edso0.ru/0235cc02
bubmioreka [IOK
2 P
0 CHICHHE sa/ad 26.09.2024 | https://m.edsoo.ru/4dfda618
bu6moreka [JOK
21 Hpasmuiio Jlenna 30.09.2024 | https://m.edsoo.ru/bbc22726
22 NupyktuBHOCTE. Karymika bu6mmoreka LIOK
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WHIYKTUBHOCTHU B IIEIHU MTOCTOSTHHOTO 01.10.2024 | https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykuuu. 3J1C bu6mmorexa LIOK
CaMOMHYKIIUU 02.10.2024 | https://m.edsoo.ru/7ee60ca8
24 DHeprust MAarHUTHOT'O TIOJISI KATYILIKH C bubmotexa [JOK
TOKOM. DJIEKTPOMarHMTHOE M0Je 02.10.2024 | https://m.edsoo.ru/b3cOad11
o5 Pemenune 3amau. Bxoanas bu6mmoreka [JOK
KOHTpOJIbHas pabora 03.10.2024 | https://m.edsoo.ru/88f69d2b
26 O0o001IeHNe U CHCTeMaTH3AIUS bu6moreka [JOK
3HaHUH 10 TeMme "DIeKTpoAUHaMHUKa" 03.10.2024 | https://m.edsoo.ru/76484025
97 KonTpomnbHas padora mmo reme bubmuorexa [IOK
"DnekTpoauHaMuKa" 07.10.2024 | https://m.edsoo.ru/8ae09h98
Konebatensnas cuctema. CBOOOHBIE
28 kosiebanus. ["apmMoHnueckue butmmorexa [IOK
08.10.2024 | https://m.edsoo.ru/7¢c1db385
KoseOaHust
29 Kunematuueckoe u TMHAMHYECKOE bubmoteka IJOK
OITMCaHUE KOJIEOATENBHBIX IBIKECHUN 09.10.2024 | https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBoj
JUHAMHUYECKOTO OIUCaHUS
30 rapMOHHYECKUX KOJICOAHNH U3 X bubmorexa [OK
09.10.2024 | https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMATHIECKOTO
OIHCAHUS
N bu6mnoreka [JOK
31 AMILIHTYZG H pa3a konebanni 10.10.2024 | https://m.edsoo.ru/7a0c439a
[Tepnon n yacrora KojaeOaHwmii.
39 [Tepron ManbIx CBOOOJHBIX bubmuorexa LIOK
KOoJIe0aHW MaTEMaTHIECKOT0 14.10.2024 | https://m.edsoo.ru/e0399319

MasTHuKa. [leproa cBoOOAHBIX
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KosieO0aHMU MPY>KMHHOT O MasiTHUKA

33 3aTyxarouue KoneOaHus. bubmmoreka [IOK
Breinyxnennsie konebanus. Pesonanc 15.10.2024 | https://m.edsoo.ru/72e93d09
bu6mmoreka [JOK
34 ABTOKOIICOAK 1 16.10.2024 |  https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
16.10.2024 https://m.edso0.ru/756123c5
Ypok- "M
5 | et Bubmnonera LIOK
2/ 17.10.2024 | https://m.edsoo.ru/8ef587be
WHCTPYMEHTAaxX
O6o0mIeHne u cucTeMaTH3aUs
37 3HAaHUH 1Mo TeMe "MexaHn4uecKre bubmorexa TIOK
Y 21.10.2024 | https://m.edsoo.ru/eb84182f
KosieOaHust
38 DIEKTPOMAarHUTHBIE KOICOaHMs. bubmoteka IJOK
KonebatenbHbIil KOHTYD 22.10.2024 | https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTMTY/IBI 3apsija KOHJIEHCATOpa C bubmotexa [JOK
aMIUTUTYJIOM CUJIBI TOKA B 23.10.2024 | https://m.edsoo.ru/093f9afl
Kosie0aTesIbHOM KOHTYpE
40 3aKOH COXpaHEHUS PHEPTUU B bubmuorexa [JOK
UJeIbHOM K0JIeOATeIbHOM KOHTYpE 23.10.2024 | https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMarHuTHhIC
41 KosneOaHus. BeIHYXIeHHBIC bubmorexa [TOK
' YR 24.10.2024 | https://m.eds00.ru/5e668619
AJIEKTPOMATHUTHBIC KOJICOAHHSI
[Tepemennslit TOk. Pesucrop u
42 KOHJICHCATOP B ICTTH NIEPEMEHHOTO butmmorexa [IOK
JCHCATOP B HEm Hiep 05.11.2024 |  https://m.eds00.ru/84836152

TOKa
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KaTYIIIKa HWHIAYKTUBHOCTHU B LCIIN

bu6mmoreka [JOK

43
MePEeMEHHOr 0 TOKa 06.11.2024 | https://m.edsoo.ru/cfa307af
44 3akoH Oma 15 DIEKTPHIECKON 1IeTTH bubmmorexa [IOK
MEPEMEHHOr 0 TOKa 06.11.2024 | https://m.edsoo.ru/8bae38e6
MOoOUIHOCTh NEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U IEHCTBVIOIIEE bubmorera HOK
A s yIotm 07.11.2024 | https://m.edsoo.ru/lcacécdc
3HAYEHHE CHIIBI TOKA U HATIPSOKCHUS
46 Pe3oHaHC B RJIEKTPUYECKOH LIENH bubmmorexa HOK
P t 11.11.2024 |  https://m.eds00.ru/087506df
bubmioreka [IOK
47 P
CHICHHE 3a/ad 12.11.2024 | https://m.edsoo.ru/al16836a4
Wneanpublif TpaHcdopMaTop.
48 HﬂomBo CTBi He(be paqa I/Ip Bubmorexa HOK
p A > 1HEPEAL 5 13.11.2024 | https://m.edsoo.ru/f97418ae
NMOTPEOJICHHE IICKTPUICCKON IHEPTUH
DKOJIOTHYECKHUE PUCKH NTPU
IIPOU3BOCTBE DIIEKTPOIHEPTIUH.
49 Kp JIbT Ia[l I/ICHOJ‘II)SOIfaHI/ISIp bubmorexa HOK
YIRTYP § 13.11.2024 | https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTUHU B TTOBCETHEBHON
JKU3HHA
bubmioreka [IOK
50 Pemenme sazaq 14.11.2024 | https://m.edsoo.ru/ee6677ed
bubmioreka [IOK
51 P
CHICHHE 3a/ad 18.11.2024 | https://m.edsoo.ru/7cab59f8
O0001IeHNE U CUCTEMAaTH3aLH
52 3HAHUH 110 TeMe "DIEKTPOMarHUTHLIE Bubmorexa HOK
" R 19.11.2024 | https://m.edsoo.ru/401024a9
KonebaHus
53 MexaHn4YecKre BOTHBI. bu6mmoreka [JOK
XapakTepUCTUKN MEXaHUYECKHX BOJH 20.11.2024 | https://m.edsoo.ru/a58e109f
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bu6mmoreka [JOK

> (POHCTEA MEXAHICCKITX BOH 20.11.2024 |  https://m.eds00.ru/d9ae1000
bu6moreka [JOK
> JByK. XapaKTepuCTIH 3ByKa 21.11.2024 |  https://m.eds00.ru/138b6f09
56 WNudpa3Byk u ynprpassyk. Lllymosoe bubmmorexa LIOK
3arpsi3HEHNE OKPYKAIOLIEH CpeIbl 25.11.2024 | https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
> Petuertie sazax 26.11.2024 | hitps://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHuTHbIE BOJHHBI. bubmuorexa [JOK
W3myyeHne 37eKTpOMarHUTHHIX BOJIH 27.11.2024 | https://m.edsoo.ru/714e5dbl
59 DHeprus 3JeKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH 27.11.2024 | https://m.edsoo.ru/d01b818c
[IIkana 37eKTPOMarHUTHBIX BOJIH.
60 [TpuMeHeHue 3J1IeKTPOMarHUTHBIX butmmorexa [IOK
28.11.2024 | https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpUHLIUTIBI PaIUOCBS3H U
61 TeJIeBUACHU. Paguonokamnus. bubmioreka [IOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE 02.12.2024 | https://m.edsoo.ru/9f96f1f8
OKpY’KaroIlen cpeibl
62 KontposnpHas pabora 1o reme bub6mmorexa IIOK
"Konebanus u BonHbI" 03.12.2024 | https://m.edsoo.ru/4f7985a0
63 Cger. 3aK0oH MPSAMOJIMHEHUHOTO bubmotexa [JOK
pacpocTpaHeHus CBETa 04.12.2024 | https://m.edsoo.ru/f9566406
Peuienue 3a1a4 Ha mpuMeHEHUE
64 3aKOHa MPSAMOJIMHEIHHOTro bubmioreia LIOK
04.12.2024 | https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHs CBETa
65 Orpaxenue ceta. [1mockoe 3epkaio. bubmoteka IJOK
Cdepuueckoe 3epkaio 05.12.2024 | https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBera. AGCOJIIOTHBIN 1
OTHOCHTEIbHBIN IOKAa3aTelb

66 npeaomiaeHus. [lonHoe BHyTpeHHEE bubmorexa HOK
P ’ . 1P 09.12.2024 | https://m.edsoo.ru/bc2e55cd
orpaxenue. [IpenenbHplil yron
MOJIHOT'O BHYTPEHHET O OTPaXKEHUs
Pemenue 3amay Ha MpUMEHEHHE
67 3aKOHOB OTPAKEHUSA U IIPETOMIICHUS bubmorexa LHOK
P p 10.12.2024 | https://m.edsoo.ru/49d830a9
cBeTa
Xon nyuei B mpusme. ucnepcus
68 cBera. CloKHBINA cocTaB 0€e10ro bubmorera HOK
) 11.12.2024 | https://m.edsoo.ru/d8elc3be
cBeta. [{Bet
69 JInna3el. DOKYyCHOE pacCTOSIHUE U bubmuorexa [IOK
OITUYECKAS CUJIA JIMH3bI 11.12.2024 | https://m.edsoo.ru/60441359
70 [Toctpoenue u300pakeHUi B JIMH3aX U bubmuorexa LIOK
UX CHUCTEMAaX. YBeEJINYEHUE JTNH3EI 12.12.2024 | https://m.edsoo.ru/bb53b1d5
Pemienne 3aau Ha mocTpoeHue
71 “300paKEeHUM, NOJIY4aEMBIX C Bubmiorexa HOK
p ’ Y 16.12.2024 | https://m.edsoo.ru/5a868f09
ITOMOIILIO JINH3
72 I';ma3 xkak onTU4decKkast CHCTEMA bubmorexa HOK
17.12.2024 | https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipegenst
73 IIPUMEHUMOCTH I'€OMETPHYECKON bubmmorexa HOK
p P 18.12.2024 | https://m.edsoo.ru/cd174a10
OIITUKHA
74 CKopocCTh CBETa U METOJIBI €€ bubmotexa [IOK
U3MEpEeHUs 18.12.2024 | https://m.edsoo.ru/f32aab06
bu6moreka [JOK
75
Hucniepens caeta 19.12.2024 | https://m.edsoo.ru/lel6ccbe
76 Wnrtepdepenmus ceera bubmotexa [JOK
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23.12.2024 | https://m.edsoo.ru/5fc0c638
KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
77 HaOJIFOIeHUI MAaKCUMYMOB U bubmorexa HOK
A m 24.12.2024 | https://m.eds00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
78 P
CHICHHE 3a/ad 25.12.2024 | https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
79 IT
PHMEHCHHE HHTEP(EpeHIIH 25.12.2024 | https://m.edsoo.ru/668edbc8
bubmioreka [IOK
80
Hlupaxuus ceeta 26.12.2024 |  https://m.edsoo.ru/12ed04b5
81 Hudpakunonnas peméTka. Y cioBue bubmuorexa [IOK
HaOJIFOACHHS TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 P
CHICHIE a1t https://m.edsoo.ru/d58c411a
83 [ToriepedHOCTH CBETOBBIX BOJIH. bu6mmoreka LIOK
[Tonspuzauus ceera https://m.edsoo.ru/e9890fe9
bubmioreka [IOK
84 Pewenne saza4 https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE ABJIEHUS B IPUPOIE bubmorera TTOK
prpox https://m.eds00.ru/0b36363d
86 O0o001IeHe U CHCTeMaTH3AIUS bu6moreka [JOK
3HaHuii mo teme "Onruka" https://m.edsoo.ru/8a14748b
87 KonrtposnpHas pabota 1o reme bub6mmorexa IIOK
«OtmTukay https://m.edsoo.ru/82315dd4
I'paHuUIIBI TIPUMEHUMOCTH
88 KJIACCUUECKON MEXaHUKU. 3aKOHBI bubmoteka [JOK

QJICKTPOAMHAMMUKHN U IIPUHIUII
OTHOCHUTCIBHOCTH

https://m.edsoo.ru/c9bd77ch
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ITocTynaTsl crienMaIbHON TEOPUN

bu6mmoreka [JOK

89
OTHOCHTEIbHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCcTBEHHO-BpEMEHH OI
untepBa. [IpeobpazoBanus Jlopenia.

90 VYcnoBre NpUYNHHOCTH. bubmotexa [JOK
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHne BpEMEHHU U COKpaIieHUE
JUTHHBI

91 DHEprusi © UMIYJIbC PEISITUBUCTCKON bubmuorexa [JOK
JaCTULEI https://m.edsoo.ru/853a64fc
CBs13b Macchl C JHEPruei u

92 HUMITYJIbCOM PEISTHBUCTCKON bubmorexa [JOK

4 P https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPrHUs MOKOs
93 PaBHOBECHOE TEMIOBOE U3ITYUCHHE bubmorexa [JOK
v https://m.edso00.ru/f54035a5
bu6mmoreka [JOK
94 3 B
AKCOH CMEHICHIA BHHa https://m.edso00.ru/1c5ff752

95 I'unoreza M. I1naHka o KBaHTaXx. bu6moreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

96 2

HEPTH3 1t HMITYIEC (OTOHa https://m.edsoo.ru/7fb307ec

97 dororddext. OnbiTh A. T bubmuorexa [JOK
CroneroBa. 3akoHbl poTtodddekra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITENHA 114

98 dotorddexra. "Kpacnas rpanuma" bubmorexa [TOK

P par https://m.edsoo.ru/01ef4556
doTordhdekra

99 Jasnenue ceera. OnbiThl I1. H. bubmoteka IJOK

JleOenena

https://m.edsoo.ru/64b4f966



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
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https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/64b4f966

bu6mmoreka [JOK

100 B 7
OMTHOBDIC CBOMCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonur! ne bpoitns. JInnHa BOJIHEL 1€
101 b oﬁnsf; aZMe bl §6ﬂacm ! bubmorexa HOK
P p P . https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIAN JBYKYIIEHCS YaCTHITBI
. bu6moreka [JOK
102 K -
OPHYCKYIFIPHOBOTHOBOM AYaIHSM https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha bubmmorexa [IOK
KpUCTaJIaX https://m.edsoo.ru/30dbal8c
Crenuduka usMepeHuii B
104 MI/IKHOSI)I/I e CoofHomeHI/m bubmorexa HOK
POMUDP o https://m.eds00.ru/65783dec
HeomnpenenéHHocrel ['eizenoepra
bu6mmoreka [JOK
105 P
CICHHE rPapHiecKux 3121 https://m.edsoo.ru/e70195hd
N bubmoteka IJOK
106 P
CHICHHE PAaCHCETHBIX 3a/1ad https://m.edsoo.ru/ee9b3182
KonTtponsHas pabota o remam: Eub 10K
HOINOTEKA
107 " TO". "K _
OCHOBHUC ", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyalu3M
OnbITHI IO UCCIIETOBAHUIO CTPOCHUS
108 atoMa. [ImanerapHast MOI€ENbL aToMa bubmrorexa ITOK
: p A https://m.eds00.ru/312b750a
Pesepdopna
bubmioreka [IOK
109 I1 b
OCTyTIaTR bopa https://m.edsoo.ru/404dfa9a
110 Bunbl cnektpoB. CekTp ypoBHeH bubmmorexa [IOK
SHEPruu aTomMa BOA0poJa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYXJACHHOE bu6mmorexa [IOK

H3JIy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

112

Jlazep

bu6mmoreka [JOK
https://m.edsoo.ru/2288a0c4

113

HyxnonHast monens sapa
I'eiizenGepra-lBanenko. 3apsan u
MaccoBO€ YHCIIO spa. M3oromnsl.
Pa)II/IoaKTI/IBHOCTI)

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

114

3aKOH paJMO0aKTUBHOIO pacrasa.
CBoiicTBa MOHU3UPYIOILETO
u3llydeHus. Bnusnue
pPaavOaKTHBHOCTH HA KUBBIC
opraHusMsl. Jlozumerpus

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

115

DHeprus cBsi3u HYKJIOHOB B SIIpE.
Snepusie cunbl. Jlegext macchl sapa.
Snepubie peakuuu. SnepHeie
peakTopsl. [Ipobiemsr ynpasisieMmoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE ACTIEKThl Pa3BUTHUSA
SIEPHON DHEPreTUKU

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

116

Mertonb! peructpanuu u

HCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTaJIbHbIE B3aUMOJICHCTBHUS.
BaproHbl, ME30HBI U JIEITOHBI.
IIpencraBnenne o CtaHgapTHOM
Mozaenu. KBapk-riarooHHast MOJIENb
aJpOHOB

bubmioreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npeaenamu CtanaapTHOU
Monemu. Témuas maTepust U TEMHAs
sHeprus. EnnHcTBO usnyeckoit
KapTUHBI MUpa

bu6moreka [JOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

JTansl pa3BUTHUA aCTPOHOMHHU.

bu6mmoreka [JOK

118
3HaYeHUe aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PM3UKH IS
119 00BSICHEHUS TPUPOBI KOCMHUUECKHUX bu6mmoreka LIOK
00BeKTOB. MeTo1bl aCTPOHOMHUYECKUX https://m.edso00.ru/39¢44028
HUccIeI0BaHUM
CoBpeMeHHbBIE ONITUYECKUE
120 TEJIECKOIIBI, PASUOTEIECKOIEI bubmorera HOK
- pat ’ https://m.edso0.ru/4877aale
BHeaTMoc(hepHast aCTPOHOMUS
Bun 3sé3gnoro Heba. Co3e3ausd,
121 SIPKHE 3BE3MIBI, IIJIAHETHI, UX BUIUMOE bubmrorexa TTOK
P AR, ’ A https://m.edsoo.ru/aac588eb
JIIBHYKEHHE
Comueunag cucreMma. ConHIie.
122 ColiHeyHas akTUBHOCTL. VICTOYHUK bubmorexa HOK
. https://m.eds00.ru/22748eb4
sHeprun ComHIa U 3BE31
3BE3bI, UX OCHOBHEIE
123 XapakTepucTuku. JluarpamMmma bubmorexa [JOK
| ParTep . P ., https://m.eds00.ru/42169944
CIEKTpaJbHBINA KJIaCC — CBETUMOCTh
124 3Be3bI [NIABHON MOCIEN0BATEIHHOCTH bubmorera HOK
A A https://m.edsoo.ru/b3ch766¢
BuyTpeHHee cTpoeHue 3BE31.
125 CoBpeMeHHbIE TTPEACTABICHUS O bubmmorexa [IOK
MPOUCXOKICHUH U 3Bomonuu CosHIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIlbl )KU3HU 3BE3T
Mneunsiii [Tytes — Hama ["anakTuka.
126 Tunel ranakTuk. YépHEIE OBIPEL B bubmorexa HOK
- 1eP p https://m.edsoo.ru/7cd10a0a
SIpax TaTaKTHK
127 Bcenennas. Pacuupenue Beenennoil. bubmmorexa [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
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https://m.edsoo.ru/42169944
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3akoH Xab606mna. Teopus boabmioro
B3pbIBa. PENMKTOBOE U3ITyUEeHUE

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

128 MacmtabHas cTpykrypa BeeneHHoi. bu6mmorexa LIOK
MertaranakTuka https://m.edsoo.ru/ce234633
N bubmoteka IJOK
129 H 0
epelI€HHbIe TPOOIEMBbl ACTPOHOMUH https://m.edsoo.ru/d37d9ffe
DuU3NYECKUN MPAKTUKYM 10 TEME
130 "HccnenqoBanre MarHuTHOTO TOJIS butmmorexa [IOK
8 " https://m.edso00.ru/67361aef
MOCTOSIHHBIX MarHUTOB
131 @u3nyecKuil MPaKTUKYM 110 TEME bubmuorexa LIOK
"U3mepenue cuiabl Ammnepa” https://m.edsoo.ru/fcae91e9
DU3NYECKUIN TPAKTUKYM IO TEME
132 "UccinenoBanue sABIECHUS https://m.edso0.ru/c36658da
AJIEKTPOMAarHUTHOM MHIYKIUU"
@uU3NYECKUN PAKTUKYM T10 TEME
133 "HUccne OBaHI/Iep }IBJICH)I]/ISI bubmiorexa LIOK
A | https://m.edso0.ru/b8fh6391
CaMOMHAYKIINH
PuU3NYECKUN MPAKTUKYM 10 TEME
134 "N3mepenHue nepuoja cBOOOTHBIX bubmmorexa [IOK
KOJIeOaHWI HUTSHOTO | MPY>KHHHOT'O https://m.edso00.ru/5d159d35
MasATHUKOB"
@u3nyecKuil MPaKTUKYM 110 TEME
135 "TIpeoOpazoBaHye YHEPTUU B butamorexa [IOK
peodp 1?, https://m.edso0.ru/a28026bd
PY>KUHHOM MasiTHUKE
DU3NYECKUIN TPAKTUKYM I10 TEME
136 "UccnenoBanue paboThl HCTOYHHKOB bubmmorexa [IOK
A P | https://m.edso00.ru/89dc2d90
CBETa B LIENIN IEPEMEHHOI0 TOKa
137 ®u3nueckuii MPakKTUKYM 10 TEME bubmmorexa LIOK



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
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https://m.edsoo.ru/67361aef
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"N3yueHue napamMmeTpoB 3ByKOBOMI
BOJIHBI"

https://m.edsoo.ru/b100661a

Pu3nuecKknii MPaKTUKYM 10 TEME

bu6moreka [JOK

138 "N3MepeHne nmokazarens
P " https://m.edso0.ru/42569eal
MPEJTIOMJICHHSI CTEKJIa
Pu3nuecKuil MPaKTUKYM 110 TEME
139 "N3mepeHne GpOKyCHOTO pacCTOSIHUS brbamorexa [IOK
P 4 " P https://m.edsoo.ru/b879fb3f
paccenBaroIInX JIMH3
DU3NYECKUIN TPAKTUKYM I10 TEME
140 "HaGnrogenue nudpakiuu, bubmuorexa [IOK
UHTEPPEPESHITUU U TOJISPU3ALUH https://m.edsoo.ru/8b7ac737
cBera"
Pu3nyecKuil MPaKTUKYM 110 TEME
"OnpeneneHne UMITyJIbca U SHEPrUu
141 SIS TUBUCTCKUX YacTHI (110 bubmorexa TIOK
P https://m.eds00.ru/63756¢c47
¢doTorpadusamM TPEKOB 3apsKEHHBIX
YaCTHIl B MATHUTHOM T10Jie)"
DHU3NUECKUIN TPAKTUKYM IO TEME
" P Y . bubmorexka IIOK
142 N3mepenne nocrosiHHOi [1n1anka Ha
\ https.//m.edso0.ru/eb916f82
OCHOBe HccliieqoBanus Gporoddpdexra
@u3nuecKkuil MPaKTUKYM 110 TEME
143 "HccnenoBanue CrieKTpa bubmioreka [IOK
pa3peKEeHHOr 0 aTOMapHOTO BOIOPO/Ia https://m.edsoo.ru/ec651eb8
U U3MepeHne nocrostuHoi Punbepra"
DU3NYECKUIN TPAKTUKYM I10 TEME
144 "NccnenoBanue paguoakTUBHOIO bubmmorexa [IOK
A pai " https://m.edsoo.ru/c3dabe6e
¢doHa ¢ UCTOIb30BAaHUEM JIO3UMETpPA
. bubmotexa [JOK
145 ®u3nueckuii MPakKTUKYM 10 TEME 1

https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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"HaGnronenus B teneckon JIyHsl,
IJIAHET, TYMAHHOCTEW U 3BE3HBIX
CKOILIeHHI"

O6o0061eHue U cucTeMaTH3aus
3HaHUU. Ponb GpU3uKK U acTpOHOMUU

. . bubmotexa [JOK
146 B YKOHOMMYECKOM, TEXHOJIOTHUECKOM,
. . https://m.edsoo.ru/ad6ddeed
COILIMAJIBHOM M ATHYECKOU cepax
JIeSITeIbHOCTH YEeJIOBEKa
O0o001IeHNe U CHCTeMaTH3AITUS
147 3HaHuil. Ponb u mecto puszuku u bubmuorexa [JOK
aCTPOHOMMH B COBPEMEHHOW HAy4HOU https://m.edsoo.ru/18f19f7¢c
KapTHHE MUpa
O0600111eHIE U CUCTEMATH3AIHS
3HaHui. Poib (usnueckoil Teopuu B
OPMHPOBAHUHU MPEACTABICHUHA O
148 ini&qeilcoﬁ Ka TﬁHe MHUpa, MeCTO bubmmorexa [IOK
. P pa, https://m.edsoo.ru/e7d400f4
¢bu3nyeckoil KapTHHBI MUpPa B 001IEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJACTABICHUI O TIPUPOIEC
149 O0o01IeHNe U CHCTeMaTH3AIS bu6moreka [JOK
3HaHu# 1Mo Teme "Kunematnka" https://m.edsoo.ru/b032fc4b
150 O0o001IeHNEe U CUCTeMaTH3aIUs bubmotexa [JOK
3HaHui Mo Teme "KunemaTuka" https://m.edsoo.ru/4e31b507
151 O0o01IeHNEe U CHCTeMaTH3AITUS bu6mmoreka [JOK
3HaHW# 1Mo Teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
O060011IeHIE U CUCTEMATH3AIHS
. R bubmmorexa [IOK
152 3HaHU# 1o Teme "CTtaTuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
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O00011IIEHNE U CUCTEMATU3AIIUA

153 3HAHUHU 110 TeMe "3aKOHBI COXpaHEHUA bubmorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IEeHNE U CHCTEMAaTH3aIHA
154 3HaHu# 110 TeMe "OCHOBEI Bubmmorexa LLOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETHIECKON TEOPUHU
O00011IEHNE U CUCTEMATH3AIHS
155 3HaHu# 110 TeMe "TepMoagnHaMHuKa Bubmrorexa IJOK
p ' https://m.eds00.ru/c63f7c10
TemmoBbie Manub!"
O0001IeHNE U CUCTEMAaTH3aLU
156 3HaHUM 1Mo TeMe "ArperaTHbie bubmuorexa [IOK
coctosguud Beniectsa. Pa3oBrie https://m.edsoo.ru/1d36b5bl
nepexoip"
0O0001IeHNE U CHCTEMAaTH3aI[H
157 3HAHUH 110 TeMe "DIEKTPUIECKOE BuGmorexa IJOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IEHNE U CUCTEMATH3AIHS
158 3HaHUM 110 TeMe "TOKM B Pa3IMUHBIX Bubmiorexa IJOK
" P https://m.edsoo.ru/3d40077a
cpenax
0O0001IeHnE U CHCTEMAaTH3ALHAS
159 3Hanuil o treme "[locTosHHBII Bubmorexa LIOK
. " https://m.edso00.ru/71453ee6
AIIEKTPUYECKHII TOK
160 O0001IeHNE U CUCTEMAaTH3aLU bu6mmnoreka [JOK
3HaHUH 110 Teme "MaruutHoe mnoJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O000mIEHNE U
161 CI/ICTIG):MaTI/IBZIII)I/ISI 3HAHUHU II0 TEME BuGmiorexa IJOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHITYKIIHSI
162 PesepBHbIii ypok. O6001eHEe 1 bu6mmorexa [IOK



https://m.edsoo.ru/32a4d1a0
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CUCTEMATU3ALIMS 3HAHUM T10 TEME
"MexaHuueckue Kojieoanus"

https://m.edsoo.ru/d6310bfd

PesepBHbiii ypok. O6o0menue u

bu6moreka [JOK

163 cUcTEMAaTHU3aILMs 3HAHUH I10 TEME
" B " https://m.edso0.ru/5e2bb83d
DNeKTpOMarHUTHBIEC KOJIeOaHuUs
Pe3epBHbIii ypok. O0001IIEHUE 1
164 crucTeMaTu3alys 3HaHUH 1o TeMe bu6moreka [JOK
"MexaHnYecKHe U 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlii ypok. O0001IEHNE U
165 CI/ICTI;)MaTI/ISE}l]pI/I}I 3HAHWH 10 TEME bubmorexa LIOK
" " B https://m.edso00.ru/52ad1603
Onrtuka
PesepBurlii ypok. O6001menne u
PBHBI YD ' Bu6morexa LIOK
166 cUcTEMAaTHU3aILMs 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcaoBel CTO"
PesepBurlii ypok. O00011IeHNE 1
167 CI/ICTI;MaTm:p W 3HAHUU 10 TEME bubmorexa LIOK
" B . " https://m.edso00.ru/f7c59d38
KopnyckynsipHO-BOJTHOBOH Jyan3m
PesepBurlit ypok. O00011IeHIE 1
168 CI/ICTIG):MaTI/B:p s 3HaHH1£4H 10 TEME bubmorexa HOK
" B " https://m.edso00.ru/1f511654
dusuka aToMma
PesepBHbIii ypok. O0o01meHue u
169 CHCTEeMaTHh3allus 3HaHUH 110 TEME bubmoteka [JOK
"®u3uKa aTOMHOTO f]Ipa U https://m.edso0.ru/905c5ce0
AJIEMEHTapHbIX YacTuIl"
PesepBurlii ypok. O6001menne u
PBHBIH YP : Bu6morexa LIOK
170 cUCTEMAaTHU3allus 3HAaHUH 10 TEME

"JnemMeHTHl acTpoPu3nKu"

https://m.edsoo.ru/2bffb94c
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» duszuka. Mexanuka; yrinyonaeaHoe ooyuenue 10 kimace/ Msikumes I'.4.,
CunsikoB A.3. OO0111€CTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «JI[PODAY;
AxnnonepHoe obmiectBo «M3aarensctBo «lIpocBenienue»

®dwusuka (B2 yactsx), 11 knacc/I'ennenmretin J1.3., bynarosa A.A., Kopuunnes
N.H., Komkxuna A.B.; mox penakuueit Opnosa B.A., O0miecTBo ¢ orpaHuYeHHOM
orBercTBeHHOCTHIO "BUHOM. JIaGopatopusi 3HaHMiA.

['enpenmreiin JI.D. @usuka. 11 knacc. B 2 4. Y.

®duzuka. 3agauHuK s 0011e00pa3oBaTeybHbIX yupexaeHuit 10-11 k. /
PeivkeBuu A.I1. M.: [Ipoda 2013

Kupuk JLLA., lux FO.U. ®uzuka. COOpHUK 3a1aHUI 1 CAMOCTOATEIbHBIX PadoT.
10 kxmacc. - M.: Nnekca, 2009.

Marepuansbl 1711 TOATOTOBKU K ExrHOMY rocynapcTBeHHOMY sk3ameny «EID:

moiar 3a maromM».

METOJIUYECKHUE MATEPUAJIBI JIVISI YYUTEJIS

®usuka. 1 1knacc. 'enaenmreiin JI.O., bynarosa A,A., Kopauises L H.,
Komkuna A.B.,B 2 4. U. 1. YueOHuk aist 0011eo0pazoBaTeIbHBIX YUPEKICHUM
(6a30BwIit ypoBenn) / JI.O.I'eanenmreitn, FO.W. Juk. - M.: Muemo3susna, 2010. -
272 c.

2. l'egnennirenn JI.O. @usnka. 11 kinacc. B 2 4. Y. 2. 3agaunuk 11



o01eo0pa3oBaTeNbHBIX YUPSKACHHH (0a30BbIN U yIITyOJICHHBINH YPOBHN) /
JL.O.I'ennenmreiin, JI.A. Kupuk, .M. I'ensdrar, N.1O. Henames. - M.:
Muemo3suna, 2010. - 96 c.

3. I'enpenireiin JI1.J., OpnoB B.A. ®usuka. 10 knacc. Terpags nis
naboparopHbIX padbot. - M.: Muemosuna, 2010.

4. Kupuk JL.A., luk FO.1. ®uzuka. COOpHUK 3aAaHUI U CAMOCTOSITENIbHBIX
pabot. 11 kmacc. - M.: Unekca, 2009.

5. Marepuansl 1151 HOATOTOBKH K EnMHOMY rocynapctBeHHOMY 3k3aMmeny «EI'D:
11ar 3a maromy.

6. 'enpenmreiin J1.O., {uk FO.W., Kupuk JI.A., Cuporenko H.I'.

HMHTepakTUBHOE IPUIIOKEHHUE HA KOMITAKT-qucke: 1 1-i k1. — M.: Wnekca, 2006.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://school-collection.edu.ru EnnHas xomiekius nu@poBbIX 00pa30BaTeIbHbBIX

pecypcoB

http://elkin52.narod.ru/ 3anumaresnbHas (pU3MKa B BOIIPOCaX U OTBETAX

http://class-fizika.ru/ Knacchas ¢usuka.

https://www.sites.qoogle.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

dusuka B dHUMaluiax

http://interfizika.narod.ru/index.html MurepaktruBHas dusnka

https://www.sites.google.com/site/saitpofizike/home [kosnsHas ¢usmka.



http://school-collection.edu.ru/
http://elkin52.narod.ru/
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https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home

https://resh.edu.ru/ Poccuiickas syieKTpoHHas IIKOJIa

http://www.all-fizika.com/ All pusuxka.

http://physics03.narod.ru/ ®du3nka BOKpyr Hac.
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