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INOACHUTEJIBHAS 3AIINCKA

[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 ¢ yu€toMm QeaepanbHOil pabodeil mporpammbl BociuTanusi U KoHuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEA0BATEIbHOCTh NU3YYEHUSI TEM MU pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usuke AaET TPEACTABICHHE O LENIX, COJIEpP)KaHUU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
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] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢u3uke ONpeAensioTcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yiabTaTaM OOY4YarolIUXCsl, OCBOMBIIHMX
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 TOAAM OO y4EHHMUS;

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 no (pu3mKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUUTETCH 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 HaumOoJsiee OOIIMX 3aKOHaX MPHUPOABI, BHICTYHAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOILIECCOB W SIBJICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJYy4YEeHUsI 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 UMH YYEOHBIX UCCIEIOBAHUM.

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 COACPKUT MaTepuai U3 BCEX pa3fesioB (PH3UKH, 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 MaT€pWH, BEILECTBE 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 yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
npo0JIeM palMOHAILHOTO MPUPOA0NOJIB30BaHUS U HKOJIOTHYECKON OE€3011aCHOCTH.

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 JielicTBYIONIero (akropa ydeOHoro mporecca. st yriayOia€HHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crmocoba peanusanuu (U3MYECKOro IMpakTukyma. 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
POBOJATCS B Mpoliecce u3ydeHus paznena (temsl). [Ipu 3Tom mon pabotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
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 OCHamleHus: kabunera ¢usuku. [Ipu sToM oOecmeunBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4é C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpyupys MPUMEHEHNE 3HAaHUM U3 Pa3HbIX pa3zenoB. [ 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 ¢ tpedoBanusimu DPI'OC COO k MaTepuaibHO-
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€ OOOPYJOBaHHME [JIs1 BBINOJHEHMSI YKa3aHHBIX B MIpOrpamMme IIo
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECIIEUYMBACT TOCTAHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIEYMBACTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIbHBIX CUCTEM B BUJIE LIM(PPOBBIX J1aOOpATOPHIl.

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

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

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJAE MO3HAaHWUS U (PopMHpOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

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

dbopMupoBaHuE YMEHUN OOBSCHSITH SBJICHUS C UCTIOIb30BAHUEM (PU3HUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

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

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
NpopEeCCUOHANBHON JAESITEIbHOCTH, CBA3aHHBIX C (PU3MKOHM, WOArOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

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

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOmMUX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEIHEBHOM KM3HU;

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;

NOHUMaHWE (U3MYECKUX OCHOB W TMPHUHIIMIIOB JCUCTBUS TEXHHUYECKHX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieICHHs] IOCTOBEPHOCTH MOJY4YEHHOTO 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 «@Pu3nKa» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gyacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHAWBUAYATHHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl MCCIIEOBAaHUS (PU3NUECKUX SIBJICHUM.

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

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHHi  (U3MYECKUX  BeIMYMH  (aOCOMIOTHAs MU
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJOE TENO, HACalNbHAs >KUIKOCTb, HACAJIbHBIA ra3, TOUYCUHBIN
3apsan). ['unoresa. @u3nueckuil 3aKOH, TPAHULBI €r0 IPUMEHUMOCTH. Du3nyeckas
TEOpHS.

Pone u Mecro ¢usuku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHON KApPTUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

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

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CiioxeHue nepeMeneHN U CII0KEHUE CKOPOCTEM.

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

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOIO0 TOJ YrjOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTUK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue 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.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBU>KCHUU.

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

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY AaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

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

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 1111 MaTepUAIbHBIX 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 UX cyTHUKOB. 3akoHbl Kerepa. [lepBas kocmMudeckasi 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. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

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

Hemoncmpayuu.

Hab6mtonenne NBUKEHUS TNl B MHEPIUATBHBIX U HEMHEPIUAIbHBIX CHCTEMaxX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

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

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEeHUE CUJI TPEHUS MTOKOS, KAUEHHS U CKOJIbKEHUSL.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSHUE OT €r0 MACCHI.



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

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

N3mepenue kodpdunireHTa TpeHUs MO BEIUYUHE YIioBOro koddgduiipeHta
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.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
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 TEXHOJIOIMYECKHE NPOLECCHl: KPOHILITEWH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U pacu€T CHJI YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUH LIEHTPA Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cuibsl Ha MajJoM W Ha KOHEUYHOM ImepeMenieHuH. ['paduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

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



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmuanbHas sHeprust ynpyro nedhopMUpoOBaHHON MpyKuHBI. [loTeHmanpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTEHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckne ycTpoMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: JABUKECHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpamieHruss KUHETUYECKOM M MOTEHIMAIbHOM DJHEPIUM IIpH
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

N3mepenne nMmnyibca Tena no 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 KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS! TOTCHIIMAILHON HEPrUu MPYKUHBI ¢ PaOOTOM CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsipHO-KuHeTn4yeckol teopun (MKT), wnx
onbiITHOe obOocHoBanue. Jlubdysus. bpoyHoBckoe nBmwkeHue. Xapakrep
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). KoinuecTBo BemiecTsa.
[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 B3aUMOJCUCTBYIOT APYT C IPYIOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBIIEHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, h300apa.

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

CBs13b a0COIIOTHOM TeMIlepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

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

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio pearbHOro OpPOYHOBCKOTO ABUKEHUSI.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne nmpouecca yCTAaHOBIEHUS TEIUIOBOTO PABHOBECUSA 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
TEPMOJUHAMHUYECKON CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianelipoHa U BBIPAKEHUE 11 BHYTPEHHEW SHEPrUH.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTa B TepMoAMHAMUKe. Beraucnenue paboThl mo rpaduky
npoiiecca Ha PV-auarpamme.

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

KomnuectBo Teruorel. TennoéMKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maliepa. YenbHas TeEIioTa CropaHus
ToruBa. Pacu€r KommdecTBa TEIIOTHI TpW  Terionepenade. [lorstue 00
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMHUYECKON CUCTEMBI.

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

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TEpeIaTh TEIJIOTY OT 00Jiee XOJIIOAHOTOo Tena K Oosiee HarpeTomy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAaHUS TEIUIOBBIX JIBUTrarencid. TemmnoBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJO0B C
UCIOJIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTUIU3AIUs OMOOPTraHUYECKOro TOIUIUBA JJIs
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CriocoObl U13MEHEHHUsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanne u KoHmeHcanus. VcmapeHue W KumeHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpinieHHble W HEHachllEHHblE 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 OTHOCUTEJIbHAS BIAXKHOCTb.

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

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

TermoBoe pacmmpenue KUJIKOCTEH W TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEPruu B (Ha30BBIX MEPEXOAAX.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOe HaTspkeHHE. Kod(ppuImeHT MOBEpXHOCTHOTO HATSHKEHUSI.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUs KPUCTAIUIMYECKOIO BELECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3ydenue cBOMCTB HACHILLIEHHBIX [1apOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccnenoBanue 3aBUCMMOCTH  jAedopmanu  pe3MHOBOro  obpasua  OT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Pa3znen 4. JiekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsja.

Bsaumopneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

[loTeHIMATBHOCTD 3JEKTPOCTATUYECKOro Ioisg. Pa3HOCTH MOTEHHMANoOB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJJHOPOHOTO).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

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

JvanexTpuku B DJIEKTPOCTATHYECKOM ToJIE. Juanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konzencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coeqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHON YaCTULBI B OJJHOPOJIHOM 3JIEKTPUYECKOM ITOJIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AJICKTPOMETP, DJIGKTPOCTATHUECKas 3allliTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLINAN IEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpolCTBO U JEUCTBUE KOHJIEHCATOpa MOCTOSIHHOW U IEPEMEHHOW EMKOCTH.

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

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiiKa U pa3psaaKa KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

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

N3ydyeHne npoTekaHus TOKA B LIENHU, COAEPKAILLEH KOHJIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYciioBHs CyIIECTBOBAaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

ITocnenoBarenbHOE, MApAILIETBHOE, CMENIAHHOE COCAMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



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

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

O/JIC m BHYTpEHHEE CONPOTUBIIEHHE HCTOYHMKA TOKa. 3akoH Owma i
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK BJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

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

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIAY MTONIEPEYHOr0 CEYEHHUS U MaTepuaa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
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.

VYBenuueHue npejena u3MEpeHus 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 HCTOYHHUKA 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
IIPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH CONPOTHUBJIEHUS METAIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

IlonynpoBOgHUKH. CobctBeHHas 151 IIPUMECHAs IIPOBOAUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-nepexona. [lonynpoBoaHMKOBBIE TPUOOPHI.

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MomHus. [1nasma.

TexHuyeckrue yCTpOMCTBA U IPAKTUUYECKOE MPUMEHEHUE: TIa3opaspsiaHble
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUS, DJIEKTPOHHASI MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHHME TPOBOAMMOCTH METAJUIOB U MOJYIIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  COIIPOTHMBIIEHMS  TEPMOpPE3UCTOpA  OT
TEMIIEPaTyPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU AUOMA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BETUYMH C MCIOJIb30BAHUEM AHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUH, HCCICIOBAaHUNW  3aBUCUMOCTEU
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYLIECTBIIAETCA C YYETOM COIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMH
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

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



Teopusi, HaAOIIOJEHHUE, SKCIEPUMEHT, MOJICIUpPOBaHUE, MOEIb, H3MEPEHHE,
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 TPUTOHOMETPHUICCKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIIJIOBOC 3arps3HCHHE OKPYKAIOIICH CpEeIbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJyde€HHEe HaHOMaTepHaloB, TEIUIOBHIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BaxxHOCTh BO311yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (TMPOCKON, BOAOMET W JPYTHE), JABUTATE]Ib BHYTPECHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbIE JIAMIIBI, TTOJIYTIPOBOHUKOBBIE MPUOOPHI, TaThbBaHHKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHU THOM UHIYKIIUH.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, 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 Ioje. Pabora cuisl Jloperna.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: INPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Jemoncmpayuu.

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 JEUCTBUSA AIEKTPOU3MEPUTENBHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne MarHUTHOTO ITOJISI HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOM MHAYKIIMM HA OCHOBE M3MEPEHUs CUIIBI AMIIEpPA.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uHaykund. OJIC wmHAaykuuMu. 3aKOH BJIEKTPOMAarHuTHOM uHAyKuuu Papazes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

O/JIC uHIyKUMU B IIPOBOAHMUKE, ABMXKYILIEMCS B OZHOPOJHOM MArHUTHOM
ToJIE.

IIpasuio Jlenna.

MuayktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSIHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECCHl: WHAYKIIMOHHAS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

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

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM 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.

["apMonunyeckue konedanuss. KnHemarnuyeckoe U JUHAMHUYECKOE OMMCAHHE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Ammntyna u ¢asza kojebanuil. CBs3b aMIUTUTYIbl KOJEOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

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

[Tonsatue o 3aryxaromux kKonedanusx. Beinyxnennsle konedbanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryXaHus Ha BHUJ PE3OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

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

Hemoncmpayuu.

3anuck Ko0e0aTenbHOTO IBUKECHHUS.

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 MPECTABICHUI 00 UIeaTbHOM MOJIEIN IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



W3mepenue mnepuopa CBOOOAHBIX KOJEOAHMH HUTSAHOTO U MPYKMHHOTO
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 IPUHITUT ASUCTBUS TpaHChopMaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

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

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHble BOJHBL. llepuoa, ckopocTh pacnpocTpaHeHUsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3ITYyYEHHUS 3JIEKTPOMATrHUTHBIX 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.

[IpyHUOMIBI paguOCBA3U U TENEBUCHUS. Panqnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsi JUArHOCTUKA B TEXHUKE U MEJIULINHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Habmonenue uatepdepeHiiuu u 1uPpakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

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

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
pesioMIIeHHE, TTOoJsIpU3alus, AMppaKuus, UHTephepeHIIs.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

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.
TodeuHbIil UICTOYHHK CBETA.

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

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 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
paccTOSIHUSI TOHKOW c(epudecKoil JMH3bI OT €€ TE€OMETPUH U OTHOCUTEIHHOIO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

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

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOTEPEHTHBIX MCTOYHHMKOB. [IpuMepsl KiIacCHYECKHUX
UHTEPPEPECHIIMOHHBIX 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, JIyNa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroenue noinHoro BHyTpeHHEro orpaxkeHusi. Mojenb cBeToBoja.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmroneHune nNBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonmyuenune u3o0pakeHusl B CUCTEME U3 IJIOCKOIO 3epKajia U JIMH3bI.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne unTepdepeHIINH Ja3epHOro U3TYUEHHs Ha ABYX LIEIAX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHuipl  NPUMEHUMOCTH  KJacCM4yeckod  MexaHuku.  [loctynarsl
CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULBI.

CBsi3b Macchl € SHEPrue U UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPrus
IIOKOSI.



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

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue HMMOyJIbCa MW DHEPIUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMmemnienus: Buna. 'unoresa [nanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

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

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTPaKaIOI[yl0 NoBepxHOCTh). OmbiTel 1. 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.

Crneunduka nzMmepenuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEéHHOCTEN
I'efizenbepra.

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

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Goroaddexra.

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

Tema 2. @uzuka amoma.

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

[Tocrynatel bopa. U3nydyenue u norsoiieHre GOTOHOB MpU NEPEXO/E aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTEDP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CeKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

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

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrectBenHblil poH uznydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

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

Mertozsl peructpaiuy U UCCIEIOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

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

EnnncTBO Qusnueckoit KapTUHBI MUPA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU IS OOBSCHEHHUS 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.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM MOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpocHuE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronennst 3B€3qHOr0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIIOIH30BAHHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

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

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHul MOrpemHOCTEN.

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

00001 aroIee MOBTOPEHUE.



O6o00m1eHne U cucTeMaTu3alus COJAEpKaHus pa3esioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr Qusuku u acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusznueckor Teopuu, poiib GU3NUECKONU TEOPUHU B (DOPMUPOBAHHY MPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayonénHoro ypoBHs B 11 kmacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHWE, HAyYHbIA (PAKT, rumnoresa, (Qpuanyeckas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: >nexktpuueckue SBICHUS B KUBOW NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAs CTPYKTYpa TBEPIBIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

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

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aeKTpoABUTaTeNb SIKoOU, TeHepaTop MEPEMEHHOTO TOKA, WHIAYKIIMOHHAS TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape;I, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



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

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pe3yabTaThl OCBOEHUsA YueOHoro mpeamera «Dusukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT' O WiE€Ha POCCUNCKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CAMOYIpPaBJICHMHM B  00pa3oBaTEILHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
IIaTPUOTU3MA,;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAs OCTETUKY HAy4HOI'O
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



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

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

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

IUIAHUPOBAHUE WU OCYULIECTBIICHUE IECUCTBUU B OKPYKAIOIIEH Cpele 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 MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO 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

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

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

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

BBIABJIATH 3aKOHOMEPHOCTM M IPOTUBOPEUMS B PacCMaTPUBAEMBIX
busznyecKux ABICHUSIX;

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

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIESIM, OLIEHUBATh PUCKHU NOCIEACTBUN 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, KIIFOUYEBBIMH TOHATHUSIMH W METOJaMHU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZiepKaHMsl, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMUS;

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 MPUYMHHO-CJICJCTBEHHBIE CBS3M W aKTYaJU3UpOBaTh 3a/auy,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh 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 TIEPEHOCHTHh 3HaHWS MO0 (U3HKE B MPAKTHUYECKYI0 O00JacTh
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 ¢ undgopmanmeii:

BJaJIeTh HaBbIKAMU MOJIydeHUs MH(opManuu (pU3NUECKOro coiep:KaHus
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCTIONb30BaTh CpeAcTBA HMHGOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOIO COAEpPKaHUS B pa3IMUHBbIX (hopmaTax ¢
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-yPOUHOMU
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 pabOoThI;

BbIOMpAaTh TEMATHUKy M METOJbI COBMECTHBIX ACHCTBUN C y4€TOM OOILIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEeUCTBUH, pacpeiessITh POJId ¢ y4éTOM MHEHUN Y9aCTHUKOB, 0OCYXIaTh
pe3yabTaThl COBMECTHOM paboTHI,

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

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISATh ~ MO3HABATEJIbHYIO  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 BO3MOXKHOCTEH U MIPEIIIOYTCHHUI;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

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

OILICHUBATh IPUOOPETEHHBIN 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,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

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

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBAaTh PUCKUM M CBOEBPEMEHHO MPUHHUMATh PELICHUS IO HUX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

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

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWSA,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHUE, CIOCOOHOCTh AJaNTUPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATHUH, BKJIIOYAIOMEH CIOCOOHOCTh TMOHWMATh  AMOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(QIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIIbHOM M JTHUYECKOM cdepax JesTeNbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (PU3UKU M TEPMOJUHAMUKH, POJib (U3UUECKON TEOPUHU B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, a0COoNIOTHO yhpyras aedopmaiusi, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OpMYJbl KHHEMAaTHKU PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
HHEPruH, CBSI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOM SHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HUMITyJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW JHEPruer TEIUIOBOrO ABWKCHUS M KOHIICHTpPALMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHUWsS: 3aKOHbI OMa U1 ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3emi€id BONM3M €€ TOBEPXHOCTH,
HEprust ynpyroil nedopManuu MOPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wupeasbHOro TEmIOBOTO
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, DJJIEKTpUYeCKas €EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBMIKECHHE, TEIUIOBOE JIBI)KCHHME 4YacTHUI[ BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O TPOBOJHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN 3MEPEHUM, JIeJaTh BBIBOJIBI IO pe3yJibTaTaM
UCCIIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPeHUs (UBMYECKUX BEJIMYMH, MPU STOM
BBIOMpPATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh
MOJIyYEHHBIE PEe3YyJbTaThl W JIeJaTh BBIBOJ O CTATyCe MPEIJIONKEHHON
TUIIOTE3BI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4eOHOro DOKCIEPUMEHTa, TMpaKTUKymMa U  y4eOHO-
MCCIEA0BATENbCKOM M TMPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢bu3nyueckoll MOJENbI0: Ha OCHOBAaHMHU aHallM3a YCJIOBUSI OOOCHOBBIBATH
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
NPUMEHATh  (POpMYyNbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThI
bu3MUeCKuX TEOpUH MpPU MCIHOJHL30BAaHUM MATEMATHUYECKUX METOJI0B
penieHus 3aa4, MPOBOAUTH PaCYEThl HA OCHOBAHUHU UMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATh pE3YJbTAThl U KOPPEKTUPOBATH METONBl PEIICHUS C
y4€TOM MOJYYEHHBIX PE3YyJIbTATOB;

peliath KadyeCTBEHHBbIC 3a/laud, TPeOyrolIue MNpPUMEHEHHUS 3HAHWK U3
pa3HbIX Pa3esioB Kypca (pU3MKH, a TaKKe WHTErPAIMK 3HAHUKN U3 JPYTHX
MPEAMETOB E€CTECTBEHHO-HAYYHOr0 IIMKJIA: BBICTpAWBaTh JIOTHYECKYIO
LETOYKY pacCyKJI€HUI ¢ OMOPOI Ha M3yYEHHbIEC 3aKOHbI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHWUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI M3MEPUTEIBHBIX MPHUOOPOB, TEXHUYECKUX yYCTPONCTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

MPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MHpPA, B Pa3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOIM M MPOU3BOICTBEHHOM
JESTEIbHOCTA 4YeJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TIpOIeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOJONOJIB30BAHNM, & TAKKE PA3yMHOM MCIOJIb30BAHUM JOCTHXKEHUMN
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMuYHbIE CIOCOOBI pabOThl C MHpOpMAIMEH (PU3NIECKOTO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHON MH(OpPMAIMKU, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

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

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYAllUAX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)JOro U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TipelIMETHBIE pe3ylbTaThl Ha YriyOJEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJib AaCTPOHOMHUH B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAMHAMUKHY, CIIEIMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOHN
¢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,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA,

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHHUSI W 3aKOHBl JJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLUHH B DJIEMEHTE DJJIEKTPUYECKOW MEeNH CO CKOPOCTBIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

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

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIUAT 3JIEKTPOCTATUYECKOTO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HWMIYJIbC, IIOJHAs DSHEPrusl,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, Ju(paKius, JUCIEPCHs, TOJHOEC BHYTPEHHEE OTpaKeHHE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbl AMniepa u cuiibl Jlopenna;

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

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXIAJIAKTUUYECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl TMOJTYYEHHON 3aBUCHMOCTHU



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

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHMs, OLUEHUBATH AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bL;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U JIa0OpaTOPHOro 000PYAOBaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3NYECKUX TEOPUI
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3a/ayd, TpeOyrolue NpUMEHEHUsT 3HaHUN U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIOINONIB30BAHUHU, @ TAKKE Pa3syMHOM HCMOJIb30BAHUU JTOCTHKEHUH



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJOTUM, MPU 3TOM HCIOJB30BAaTh COBPEMEHHBbIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCA 3HAHWM, TaK M HAa OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTath B TPYIIE C MCIOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATh MOTUBALMIO K Oyaymied npodeccuoHanbHOU AeSTENbHOCTH O
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.
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53 MexaHu4yecKkue U 3JIeKTPOMarHUTHbIE 10 1 Brbmiorexa LIOK
- BOJIHEI https://m.edsoo.ru/
bubmioreka [IOK
2.4 OnTuka 25 1 https://m.edsoo.ru/
Uroro mo pazneny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH




Bbu6morexa IIOK

3.1 (0] CTO 5
CHOBBL https://m.edsoo.ru/
Hroro 1o pasaeny S
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmioreka [IOK
4.1 KopryckyiapHO-BOJIHOBOH 1yalnu3M 15 https://m.edso0.ru/
bu6mmoreka [JOK
4.2 dusuka aToMa 5 https://m.edsoo.ru/
43 ®dwu3mnka aTOMHOTO Spa U AJIEMEHTapHBIX 5 Bubmorexa OK
: acTHIL https://m.edsoo.ru/
Uroro no pazneny 25

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6moreka [JOK
5.1 C) 12
JICMEHTBI aCTPOHOMUH H aCTPODU3HKHU httos://m.edsoo.ru/
Hroro no pasaeny 12
Pasznen 6. PUSHUECKUH MPAKTUKYM
but6moreka [JOK
6.1 ) i 16 16
W3WYECKUH MPAKTUKYM httos://m.edsoo.ru/
Hroro no pazueiy 16
Pa3znen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucrematusanus 1 00001IeHHE
71 IPEAMETHOTO COJICPIKaHUS U OIbITa 15 bubmmoreka [IOK

JesITeIbHOCTH, TPUOOPETEHHOTO MPH

u3yuyeHuu Kypca ¢pusuxu 10 — 11 xnaccos

https://m.edsoo.ru/




Uroro no pazneny

15

Pe3epBHOE Bpems

10

bub6morexa IIOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara uu(ppoBbIE
Tema ypoka Konrpoasnbie | IlpakTuueckue
n/n Bcero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl
1 dusuka — QyHaaMeHTaIbHas HayKa O n brbmorexa LHOK
HpHposie https://m.edsoo.ru/
5 HayuHblil MeTOJ HO3HAHUS ¥ METOIbI 1 Bubmorexa LIOK
uccaenoBanus GU3NUECKUX SBICHHUI https://m.edsoo.ru/
DKCHEpUMEHT U TEOPHS B IIpoLiecce bubmoteka IJOK
3 mo3HaHus pupobl. Habmonenue u 1 https://m.edsoo.ru/
IKCIEPUMEHT B (hPH3HKE
bu6mmoreka [JOK
4 CriocoObI m3MepeHust PU3nIecKux BeTUINH 1 https://m.edsoo.ru/
AOGcoroTHas 1 OTHOCUTEIbHAS bu6moreka [JOK
) MOTPELIHOCTU U3MEPEHUI PU3NUECKUX 1 https://m.edsoo.ru/
BEITUYMH
MonemupoBanue B ¢pusuke. Ponb 1 Mmecto bubmmoreka [IOK
6 ¢u3nku B GOpMHUpPOBaAaHUH COBPEMEHHOM 1 https://m.edsoo.ru/
Hay4HOU KapTUHBI MUPA, B IPAKTUYE€CKOU
JEATEeIbHOCTH JIFOAEH
Mexannueckoe nsmxkenne. Cucrema Bbu6mmnoreka [JOK
7 orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOr0 1 https://m.edsoo.ru/

newxeHus. [Ipsamas u obpatHas 3agaquu
MEXaHUKU




Pannyc-BekTop MarepruanbHON TOYKH, €r0
IIPOEKLUU Ha OCH KoopauHart. Tpaekropus.

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

8
[Tepemenienue. Ckopocth. UX mpoekiuu Ha
OCH KOOpJIMHAT
PaBHOMEpHOE IPAMOTMHEWHOE IBUKEHUE. bubmotexa [JOK
p p
9 I'padmueckoe onucanue paBHOMEPHOTO https://m.edsoo.ru/
MPSMOJIMHEHHOTO JIBHKECHUS
CroeHne mepeMelieHnil 1 CKOPOCTEH. bubmorexa [IOK
10 Pemenue 3axaq https://m.edso0.ru/
HepaBHomepHoe iBukeHre. MrHOBEHHas bubmoteka [JOK
11 CKOpOCTh. Y ckopenue. [Ipsamonuneiinoe https://m.edsoo.ru/
JBUKEHUE C MTOCTOSSHHBIM YCKOPEHUEM
I'pauueckoe omucaHue npsIMOJIMHEHHOr 0 bu6miorexa IOK
12 https://m.edsoo.ru/
JBHKCHUS C IOCTOSIHHBIM YCKOPEHHUEM — :
CBoOonHOE TIaficHue. Y CKOpEHHUE bu6moreka [JOK
13 cBOOOHOTO MaicHHsI. 3aBUCHMOCTD https://m.edsoo.ru/
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMEHU U U X I'paduKH
1 JBMsKEHHUE Tela, OPOLIEHHOr 0 MO YIJIOM K bubmoreka LIOK
TOPH3OHTY https://m.edsoo.ru/
KpuBonuneitnoe nmxenue. JIBuxxeHue no bu6mmnoreka [JOK
15 OKPY>KHOCTH. YTJIOBas M JIMHEHHAs https://m.edsoo.ru/
ckopocts. [lepuon u yacTora.
LeHTpocTpeMUTENBHOE U MOJTHOE YCKOPEHUE
16 KonTponsHas paboTa 1o teme brbnmorexa [IOK

"Kuaematnka"

https://m.edsoo.ru/




IIepsbiif 3akoH HeroToHa. HEpumanbsHble
cucteMbl oTcuéra. [Ipuniun

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

17
OTHOCHTEIbHOCTH [ anmies.
HeunepuunanbHble cucTemMsl OTCUETA
18 Cuna. PaBrozelicTByromas cuia. Bropoii Bu6moreka IIOK
3akoH HerotoHa. Macca https://m.edso0.ru/
Bszaumoneiicteue tein. Tperuit 3akou bubmoreka LIOK
19 He0TOHA https://m.edsoo.ru/
20 [IpyHUMII CYyNEPIO3ULINY CHIL. Pemenne bubmoreka [IOK
3a/1a4 Ha IpUMEHeHue 3aKoHoB HproToHa https://m.edso0.ru/
3aKOH BCEMUPHOI'O TATOTEHHUS. bubmotexa [JOK
21 DKBUBAJEHTHOCTb I'PAaBUTALMOHHON U https://m.edsoo.ru/
MHEPTHON MacChl
99 Cuia TSKECTH M YCKOPEHHE CBOOOTHOTO Bu6moreka IIOK
1A ICHAS https://m.edsoo.ru/
JIBroxeHre HEOCCHBIX TEIl U UX bu6moreka [JOK
23 HCKYCCTBEHHBIX CITYTHUKOB. [TepBas https://m.edsoo.ru/
KOCMHYecKast CKopocTh. 3akoHbI Kermtepa
bubimoreka [JOK
24 Cuna ynpyrocrtu. 3akos ['yka. Bec tena https://m.edso0.ru/
Cuna tpenus. [Ipupona v BUIbI CUII TPEHUSL. bubmotexa [JOK
25 JIBuKeHHe B )KUJIKOCTH U ra3e ¢ y4€ToM https://m.edsoo.ru/
CHJIBI COITPOTHBIICHUS CPEIIBI
26 JlaBnenue. ['MapOCTaTUUECKOE TaBIIEHUE. bubmorexa [IOK

Cwra Apxumena

https://m.edsoo.ru/




AbcomoTtHo TBeproe teno. [locrynatensnoe

bu6mmoreka [JOK

21 Y BpalaTesibHOe IBUKEHHE TBEPAOro Tea https://m.edsoo.ru/
28 MOMEHT CHJIBI OTHOCHUTENBHO OCH BH6J_H’IOTeKa HOK

ppaenus. [LTedo b https://m.edsoo.ru/

CrnoxxeHue cuil, MPUJIOKEHHBIX K TBEPIAOMY bubmotexa [JOK
29 teny. LlenTp TskecTH Tena. Y cioBus https://m.edsoo.ru/

paBHOBecHUs TBEPAOro Tena. Buabl

paBHOBecHUs

bu6mnoreka [JOK

30 Penrenne 3anay https://m.eds00.ru/
31 KonTposbHas paboTa 1o teme "J[MHaAMMUKA. BH6J_1HOTeKa HOK

Cratika TBEpIOrO Tema" https://m.edso0.ru/

HNMnynbc MaTepualIbHOM TOYKH, CHCTEMBI bubmmoreka [IOK
39 MaTepHalbHbIX TOUeK. L{eHTp Macc cucTembl https://m.edsoo.ru/

MaTepuaIbHBIX TOUYEK. TeopeMa o0 JBUKEHUU

LIEHTpa Macc

HMItynbC CHIIBI 1 U3BMEHEHHE UMITYJIbCA bubmmoreka LIOK
33 Tena. 3aKOH COXPaHEeHUs! HMITYJIbCa. https://m.edsoo.ru/

PeakTuBHOE 1BHXKEHHE

MoMeHT umIyJibca MaTePUAILHON TOUKH. bubmoteka [JOK
34 [IpencraBienue o cOXxpaHEHUM MOMEHTa https://m.edsoo.ru/

UMIYJIbCa B LIEHTPAJIbHBIX MOJISAX

bu6mmoreka [JOK

35 Pemenue 3anaq https://m.edsoo.ru/
36 PaGoTa cuibl Ha MajloM ¥ Ha KOHCYHOM bubmioreka [IOK

nepemenieHuu. I papudeckoe




Mpe/ICTaBICHUE paOOThI CHIIBl. MOIIHOCTh
CHJIbI

https://m.edsoo.ru/

Kunernueckas sneprus. Teopema 00

bu6mmoreka [JOK

37 W3MEHEHUU KNHETUYECKON YHEPrun https://m.edsoo.ru/
MAaTepUATIbHON TOYKH
IloreHnanbHbIe ¥ HENOTEHIMAIBHEIE CHUJIEL. bubmioreka [IOK
38 INorenunanbHas sHeprusi. Bropas https://m.edso0.ru/
KOCMHUYECKasi CKOPOCTh
Tperbs KocMuyeckas cKopocTb. CBA3b bubmoreka [IOK
paboOThI HEMOTEHIIMAILHBIX CHJI C https://m.edsoo.ru/
39 U3MEHEHUEM MEeXaHNYECKON SHEepruu
CHCTEMBI TeJl. 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPTUHU
Yupyrue v Heynpyrue CTOIKHOBEHHS. bubmuoreka [IOK
40 VYpaBHenue bepHyum s uaeanbHoM https://m.edsoo.ru/
KUTKOCTH
KoHTponbHas paboTa 1o Teme "3aKoHbI bubmorexa [IOK
41 COXPAHEHHS B MeXaHHKe" https://m.edsoo.ru/
Pa3Butue npencraBiieHul O IPUPOE bubmmoreka LIOK
42 terna0Tel. OcHoBHBIE nonoxkeHuss MKT. https://m.edsoo.ru/
Huddyzus. BpoyHoBckoe aBuxkeHue
CtpoeHue ra3000pa3HbIX, JKUIKUX U bubmoteka [JOK
43 TBEPJbIX TeJ. XapaKTep ABUKEHUS U https://m.edsoo.ru/
B3aMMO/ICH CTBUS YaCTHUI BELIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB). bubmotexa [JOK
44 KomuuectBo Bemecta. [ToctosiHHas https://m.edsoo.ru/
ABorajpo
45 Temneparypa. TennoBoe paBHOBECHE. bubmotexa [JOK




IIxana Ilemscus

https://m.edsoo.ru/

bu6mmoreka [JOK
46 Pemenne 3azau https://m.edsoo.ru/
bubmioreka [IOK
47 Wneanpnbiii ras. ['a30BpIe 3aKOHBI https://m.edsoo.ru/
VpaBueHue Menneneesa-Knaneiipona. bubmmotexa [IOK
48 Pemenne 3a1ad https://m.edsoo.ru/
bubmioreka [IOK
49 AbcomoTHas Temneparypa. 3akon JlaiproHa https://m.edso0.ru/
- H30mporiecchl B U1€albHOM Ia3e ¢ bubmoreka [IOK
IIOCTOSHHBIM KOJUYECTBOM BEIICCTBA https://m.edso0.ru/
5y I'paduaeckoe mpeacTaBIcHIE bubnorexa [IOK
M30IPOIIECCOB: H30TEPMa, H30X0pa, H300apa https://m.edso0.ru/
but6mmoreka [JOK
52 Ocuosroe ypasuenne MKT https://m.edsoo.ru/
bubmioreka [IOK
53 Pemenue 3anau https://m.edsoo.ru/
CBs13b a0COFOTHOM TEMITEPATypPhl bu6mmnoreka [JOK
54 TEPMOJMHAMHYECKON CUCTEMBI CO CpeAHEl https://m.edsoo.ru/
KHHETUYECKOM SHEPrueil MoCcTynaTelbHOTO
TEILJIOBOI'O IBUKEHUS €€ YaCTHI]
O60011IeHNE U cUCTeMaTH3alHs 3HAHUI 110 Bubmiorexa IOK
55 https://m.edsoo.ru/

teme "OcHoBer MKT"




KonTtponwsnas padora o teme "OCHOBBI

bubmuoreka [IOK

56 MKT" https://m.edsoo.ru/
TepMmoauHaMuueckas cuctema. 3ajaHue bubmmoreka LIOK
BHEIMHUX ycsoBuid 1t T/ cuctemsl. https://m.edsoo.ru/
57 BHemHue 1 BHyTpEHHUE TapaMeTphbl.
ITapameTpsl T/l cuctemMbl Kak cpenHue
3HAYCHMsI BEJIMUMH, OMMUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOINHAMUKHY. bubmmoreka LIOK
58 CamonpousBosbHas penakcanus T /1 https://m.edsoo.ru/
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
50 Mozenb HeaabHOro ra3a B TEPMOJHHAMHUKE. BH6J.1HOTeKa HOK
Y ci10BUSI IPUMEHUMOCTH 3TOW MOJAEIN https://m.edsoo.ru/
50 VYpaBHeHue MeHﬂeneeBa-KJEaneﬁpOHa u ﬁ;fg;l::f:;(; OLI:if(
BBIpa)KeHU € Ul BHYTPEHHEH dHepruu S '
Bripaxxenue aJisi BHyTpeHHEN SHEPruu bubmoreka [IOK
61 OJIHOATOMHOI'0 MJ€aJIbHOrO I'a3a. https://m.edsoo.ru/
KBasucratnueckne U HeCTaTUYECKHE
IPOIIECCHI
DnemeHTapHas paboTa B TEpPMOJUHAMUKE. bubmuotexa [JOK
62 Briuncienue pabotsl o rpaduky mpoiecca https://m.edsoo.ru/
Ha pV-nuarpamme
Tennonepenaya Kak Crocod U3MEHCHHS Bbu6mmnoreka [JOK
63 BHyTpeHHel sHeprun T/] cuctembr 6e3 https://m.edsoo.ru/
COBEPIIECHUS PadOTHI
64 KonBekiusi, TEmI0NpoBOAHOCTh, U3ITYyYEHUE bu6mmoreka [JOK




https://m.edsoo.ru/

KomuuectBo teminotel. TemnoEMKOCTh Tea.
VaenpHast © MOJISIpHAsS TETITOEMKOCTH

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

65
BeI[eCTBA. Y AeIbHAs TEIJIOTa CTOpaHUs
TOTLIMBA
Pacuér Kom4yecTBa TEIIOTH PH bubmoreka LIOK
66 Temonepeaye https://m.edsoo.ru/
67 IMonsaTtre 06 aguabaTtHOM Tporecce. I1epsrlii Bubnmorexa [IOK
3aKOH TePMOTMHAMHKH https://m.edsoo.ru/
KoanuecTBo TenioThl U paboTa Kak Mepsl bubmuoreka LIOK
68 u3MeHeHus: BHyTpeHHei snepruu T/] https://m.edsoo.ru/
CHCTEMBI
BTopoii 3aKoH TEpMOJUHAMUKH JJIS Bbu6mmnoreka [JOK
69 PaBHOBECHBIX U HEPAaBHOBECHBIX ITPOLECCOB. https://m.edsoo.ru/
HeobpatuMocTs mpupOIHBIX TTPOIIECCOB
[TpUHIMITBL IEH CTBHS TEMIOBBIX MAIIUH. Bubmiorexa IOK
70 KT https://m.edsoo.ru/
MaxkcumansHoe 3auenne KITJ]. [ukn Bubmiorexa IIOK
7 KapHo https://m.edsoo.ru/
bubmioreka [IOK
72 Pemenue 3anau https://m.edsoo.ru/
DKOJIOTUYECKHE aCTIEKThl UCI0JIb30BaHUS bubmoteka IJOK
73 TEILIOBBIX ABUraTencii. TemnoBoe https://m.edsoo.ru/
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
74 Pemenne 3anau bu6moreka IIOK




https://m.edsoo.ru/

O00011IEHNE U CUCTEMATU3ALUA 3HAHWI IO

bubmuoreka [IOK

75 teme "Tepmoaunamuka. TernnoBsie https://m.edsoo.ru/
MAaImuHe!"

76 KourposbHas pabora mo Teme bubmoreka LIOK
"Tepmonunamuka. TennoBbie MaIMHBI" https://m.edsoo.ru/
[TapooOpa3oBaHue ¥ KOHICHCAITHSI. bubimoreka [JOK

77 Ucnapenue u kunenue. YenbHas TEIjioTa https://m.edsoo.ru/
napooOpazoBaHus
Haceplennble 1 HEHACBIIIEHHBIE TTaPBbI. bubmuoreka LIOK
KadecTBeHHAs 3aBUCHMOCTD IJIOTHOCTU U https://m.edsoo.ru/
JTABJICHUS HACBIIIIEHHOTO TTapa OT

78 TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOT0 TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUTICHHSI OT JIaBJICHUS B
JKUJIKOCTH

29 BraxxaocTs Bo3ayxa. AGCOMOTHAS U bubmmotexa [IOK
OTHOCHTENILHAS BJIAXKHOCTh https://m.edsoo.ru/

bubmioreka [IOK

80 Penrenne 3anaq https://m.edsoo.ru/
TBépnoe Teno. Kpucramiueckue u bubmoteka [JOK

81 amopdHbIe Tena. AHU30TPOIHUS CBOWCTB https://m.edsoo.ru/
KpUCTaJJIOB

82 [InaBieHne ¥ KpUcCTaLIM3alMs. Y aeIbHas Bu6miorexa IOK
TennoTa maasierns. Cy6auManys https://m.edso0.ru/

83 JHedbopmaruu TBEPIOTO Tena. PacTsbkenue u bubmioreka [IOK




cxkatue. Casur. Monyns FOnra. [lpenen
ynpyrux aedopmaruit

https://m.edsoo.ru/

TemnnoBoe pacIMpeHne KUIKOCTEN 1

bu6mmoreka [JOK

84 TBEPABIX TEJI. AHFAPMOHM3M TEMJIOBBIX https://m.edsoo.ru/
KoJICOaHWI YaCTHI] BEIIeCTBA

85 [IpeoGpa3oBanue 3HEPrUn B Ha30BbIX bubmoreka LIOK
Mepexoax https://m.edsoo.ru/

bubimoreka [JOK

86 YpaBHeHUE TErI0BOro OagaHca https://m.edso0.ru/

bubmioreka [IOK

87 Pemienue 3anau https://m.edsoo.ru/
[ToBepxHocTHOE HaTsHkeHUEe. Kanumispaeie bubmmoreka [IOK

88 siBJIeHUS. JlaBJieHre 1101 MCKPUBIICHHOM https://m.edsoo.ru/
MOBEPXHOCTHIO KHUAKOCTH. Dopmyrna
Jlannaca
O06o0011IeHNEe ¥ CHCTEMaTH3allisl 3HAHUH 110 bu6moreka [JOK

89 Teme "ArperatHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/
dazoBble nepexos”

90 KonTtponsHas pabora 1o teme "Arperatuoie Bubnmorexa [IOK
cocrostHus BemiecTBa. da3oBbie nepexoan"” https://m.edso0.ru/
DJIeKTpHU3aLUs TEI U €€ MPOSIBJICHUS. bubmotexa [JOK

01 OnexTpuyeckuil 3apsa. JBa Buna https://m.edsoo.ru/
EKTPUIECKUX 3apsioB. [IpoBOTHUKH,

JUBJICKTPUKH U TTOJTYITPOBOTHUKH
92 DIleMEHTAPHbIN dIEKTPUIECKHUI 3apsil. Bubmiorexa HIOK

3aKoH COXpaHCHHUA 3JICKTPUICCKOI'O 3apsaa

https://m.edsoo.ru/




B3anmopneiictBue 3apsaaoB. Touednsie

bu6mmoreka [JOK

93 :
sapsbL. 3akon Kynona https://m.edsoo.ru/
bu6mmoreka [JOK
94 Pemenmue 3anaq https://m.edsoo.ru/
95 Dnekrpuueckoe noje. Ero geiicteue Ha Bu6moreka [IOK
ANEKTPUIECKUE 3aPSIbI https://m.edsoo.ru/
HanpssxkEHHOCTD 3JEKTPUYECKOTO MOJISL. bubmoreka [IOK
9% [TpoGuBbIit 3aps. JInHuK HANPSHKEHHOCTH https://m.edsoo.ru/
aneKkTpuaeckoro noiisi. OMHOpoAHOE
ANEKTPUYECKOE TTOJIe
97 [TOTEHIUATBHOCTD DJIEKTPOCTATHY ECKOTO bubmorexa LIOK
moJisi. Pa3HOCTH MOTCHIIMAIOB U HAIIPSDKCHUE https://m.edsoo.ru/
[loTenumanbHas 3HEprus 3apsaa B bubmmoreka [IOK
98 anekTpocratuyeckoM nose. [lorennman https://m.edsoo.ru/
MEKTPOCTATUICCKOTO TOJIS
CBs13p HaNPSHKEHHOCTH MOJS U Pa3HOCTH bubmmoreka LIOK
99 MOTEHIUAJIOB JIJIS 3JIEKTPOCTATHYECKOT O https://m.edsoo.ru/
TIOJISt
100 [IpHHIMIT CYNEPIIO3ULIUH DIEKTPUY ECKHX Bubnmorexa [IOK
oneit https://m.edsoo.ru/
bubmioreka [IOK
101 Pemenue 3anaq https://m.edsoo.ru/
102 ITone Toueunoro 3apsana. Ilone paBHOMEPHO bubmoreka [JOK

3apsHKEHHOM cdepbl

https://m.edsoo.ru/




I[Tose paBHOMEPHO 3apSHKEHHOTO 0 00BEMY

bu6mmoreka [JOK

103 mapa. [Tose paBHOMEpHO 3apsKECHHOU https://m.edsoo.ru/
OECKOHEYHOH MIIOCKOCTH
104 [IpOBOAHMKH B JIEKTPOCTATHIECKOM TIOJIE. bubmoreka LIOK
YcioBue paBHOBECH S 3apsiIOB https://m.edso0.ru/
105 JIN3JIEK TPUKH ¥ TIOJTYIIPOBOHHUKH B bubmoreka LIOK
ANEKTPOCTATUICCKOM TTOJIe https://m.edso0.ru/
Konnencarop. D1eKTpoEMKOCTh bubmoreka [IOK
106 KOHJCHCATOpa. DIEKTPOEMKOCTD TJIOCKOTO https://m.edsoo.ru/
KOHJICHCaTopa
bubmioreka [IOK
107 [TapannensHoe coelMHEHKE KOHIEHCATOPOB https://m.edso0.ru/
108 [TocnenoBaTenbHOE COSAUHEHNE Bubmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/
bubmiorexa [IOK
109 OHeprus 3apspKEHHOr0 KOHJIeHcaTopa https://m.edsoo.ru/
bubimoreka [JOK
110 Pemenne 3ana4 https://m.edso0.ru/
11 JIBHIKEHHE 3aPKEHHON YACTHUIIBI B bubmorexa IIOK
OZTHOPOJTHOM 3JIEKTPHYECKOM I10JIe https://m.edsoo.ru/
bubmoteka IJOK
112 Pemenne 3ana4 https://m.edso0.ru/
113 OO6o001meHne 1 cUCTeMaTH3alKsI 3HAHUM 110 bubmotexa [JOK

Teme "DiekTpuueckoe mnoie"




https://m.edsoo.ru/

KonTtponbshas paborta o reme

bu6mmoreka [JOK

114 "eKTpHUEcKoe TIoIe" https://m.edsoo.ru/
Cuna Toka. ITocTossHHBIN TOK. Y CIIOBUS bubmioreka [IOK
115 CYILLECTBOBAHUS IIOCTOSTHHOI'O https://m.edsoo.ru/
ANEKTPUIECKOT O TOKA
bubimoreka [JOK
116 Hcrounuku Toka. Hanpsokenne u DJ1C https://m.edsoo.ru/
117 3axon Oma 11 y4acTKa IemH. Bu6miorexa IOK
DIIEKTPUYECKOE COITPOTUBIICHUE https://m.edso0.ru/
3aBUCUMOCTh COIPOTHUBIICHUSI OJTHOPOJIHOTO Bbu6mmnoreka [JOK
118 MPOBOJHUKA OT €r0 JJIMHBI U TUIOIAIN https://m.edsoo.ru/
MOTIEPEYHOTO CeUCHUS
VIenpH0e COMPOTUBIICHUE BEILECTBA. Bu6moreka [IOK
119 Peluenne 3anau https://m.edsoo.ru/
120 IMocnenoBaTensHOE, NapajIeabHOE, bubmmotexa [IOK
CMEIIIAaHHOE COSAMHEHNE TTPOBOTHUKOB https://m.edso0.ru/
121 Pacuér pa3BeTBIEHHBIX HIEKTPHYECKUX bubmoreka LIOK
neneit. lpasina Kupxroda https://m.edsoo.ru/
bu6mnoreka [JOK
122 Penrenne 3anayq https://m.edsoo.ru/
Pa6oTa 5JIeKTpUYECKOro TOKA. 3aKOH bu6miorexa IOK
123 https://m.edsoo.ru/

Joxoyns —Jlenna




bu6mmoreka [JOK

124 Pemenue 3anau https://m.edsoo.ru/
125 MOIHOCTE MEKTPUUECKOro ToKa. TeroBas bubmorexa HOK
MOIIHOCTb, BbIAEIsEMasi HA PE3UCTOPE https://m. eds00.ru/
bubmioreka [IOK
126 Pemenue 3anau https://m.edsoo.ru/
O/1C 1 BHyTpeHHEE CONPOTUBJIEHUE bubmorexa ITOK
127 https://m.edsoo.ru/
HCTOYHHKA TOKA
128 3akon Oma 1 OMHOMU (3aMKHYTOM) Bubmorexa OK
e — https://m.edsoo.ru/
bubmoteka IJOK
129 Penrenne 3amay https://m.edso0.ru/
bubmioreka [IOK
130 MOoOUTHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/
bub6mmoreka [JOK
131 KopoTtkoe 3ambikaHue https://m.edsoo.ru/
bubmiorexa [IOK
132 KonnencaTop B 11enu nmocTostHHOTO TOKa https://m.edsoo.ru/
bu6mmnoreka [JOK
133 Pemenue 3anau https://m.edsoo.ru/
134 Pemenne 3amay mo teme "[1ocTOSHHBIN Brbmmorexa LHOK

AIEKTPUYECKUN TOK"

https://m.edsoo.ru/




Pemenne 3agay no reme "IlocTOSIHHBIN

bu6mmoreka [JOK

135 :
JeKTpudecKHii TOK" https://m.edsoo.ru/
136 Pemenue 3ana4 1o Teme "TI0CTOAHHBII bubnmorexa [IOK
SeKTpHIecKHii TOK" https://m.edsoo.ru/
137 OG6o0IIeHNEe M CUCTEMATU3ALHS 3HAHKH 110 bubmoreka LIOK
teme "I1ocTOsHHBIN ANIeKTpU4YecKuil TOK" https://m.edsoo.ru/
138 KonrponbsHas pabora o teme "TIocToSHHBIN Brbmorexa IIOK
JeKTpuaecKHii TOK" https://m.edsoo.ru/
DIIEKTpUYECKast TPOBOJIUMOCTh PA3JIMYHBIX bubmotexa [JOK
139 BEIIECTB. DIEKTPUIECKUN TOK B METAJUIAX. https://m.edso0.ru/
CBepXmpoBOIUMOCTh
DNEeKTpUYECKU TOK B pacCTBOpax U bubmorexa [IOK
140 pacriaBax 3JeKTpoiuToB. 3akoHbl Dapanes https://m.edsoo.ru/
JUISL DJIEKTPOJIN3a
bubmiorexa [IOK
141 OnexTpuyecKuii ToK B rasax. Ilnazma https://m.edsoo.ru/
DNIeKTpPUYECKHH TOK B BaKyyMe. BakyyMHBbIe Brbmorexa IIOK
142 HPHGOpHI https://m.edsoo.ru/
bubmioreka [IOK
143 ONEKTPUYECKUH TOK B ITOJIYIIPOBOJIHUKAX https://m.edso0.ru/
bubmoteka IJOK
144 [NTonynpoBoaHUKOBBIE TPHOOPHI https://m.edsoo.ru/
145 OU3NYECKUI MPAKTUKYM 110 TEME bubmotexa [JOK

"N3mepenne cuilbl TOKa U HAIPSKEHUS B




L[EMH TOCTOSHHOI0 TOKA IPH ITOMOILIH
QHAJIOTOBBIX M LU (PPOBBIX H3MEPHUTEITBHBIX
npubopoB" win "3HaKOMCTBO ¢ U POBOI
nabopatopueil mo ¢usuke. [Ipumepsr
u3MepeHus pU3NYecKuX BEIUYUH MPU
MTOMOIIM KOMIIBIOTEPHBIX JaTYUKOB"

https://m.edsoo.ru/
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DuU3NYECKUN NPAKTUKYM I10 TEME
"N3y4eHrne HEPaBHOMEPHOI' O IBH)KEHUS C
LIEJIBIO ONPENENIEHNs MTHOBEHHOU ckopocTu"

but6moreka [JOK
https://m.edsoo.ru/

147

@u3HYeCKHil IPAKTUKYM I10 TEME
"N3mepeHne ycKopeHus Ipu
MPSAMOJINHEWHOM PaBHOYCKOPEHHOM
NBIDKEHUU 10 HAKJIOHHOM INIOCKOCTH" HIIN
"UccnenoBanue 3aBUCUMOCTH IIYTH OT
BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBM)KEHHUH "

bubmioreka [IOK
https://m.edsoo.ru/
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Pu3nYeCKHil MPAKTUKYM I10 TEME
"U3mepenne ycKopeHus CBOOOTHOTO
naaenus” unm "M3ydeHue ABUKEHUS Tena,
OpOILIEHHOT'0 TOPU30HTAIBLHO"

bubmioreka [IOK
https://m.edsoo.ru/
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@u3HYeCKHil MPAKTUKYM 110 TEME
"N3yuenue ABUKEHUS TeJa MO OKPY>KHOCTH
C INOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH IIepuoAa
o0pallleHus] KOHUYECKOIro MasiTHUKA OT €ro
rapameTpoB"

bubmioreka [IOK
https://m.edsoo.ru/
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®uznuecKknil MPaKTUKYM IO TEME
"U3Mepenne paBHOACHCTBYIOIIEH CHJIBI TIPH
JBIKEHUU OpycCKa 10 HaKJIOHHOU
mockoctu" win "TIpoBepka runoressl o

bubmmoreka [IOK
https://m.edsoo.ru/




HE3aBUCUMOCTH BPEMEHH JIBHKCHHS OpycKa
10 HAKJIOHHOH TIJIOCKOCTH Ha 3a/IaHHOE
paccTosiHUE OT €ro Macchl”

151

Pu3HYeCKHil MPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHJI
YOPYTOCTH, BOBHUKAIOIIUX B IPYKUHE U
pe3nHOBOM 00pa3siie, OT ux Aepopmanuu”
win "M3ydenue qBUKEHUS CUCTEMBI TEI,
CBSI3aHHBIX HUTBIO, IEPEKNHYTON Yepe3
n€rkuit 6J10K"

but6moreka [JOK
https://m.edsoo.ru/
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@u3nYeCcKHil MPAaKTUKYM I10 TEME
"N3mepenue ko3pduurenta TpeHus mo
BEJIMYUHE YIJI0BOro Ko3dduirenrta
3aBucumoctu Frp(N)" nim "HUccnenoBanue
JBUKEHUSI OpyCKa M0 HAaKJIOHHOM MJIOCKOCTH
C MepeMEeHHBIM KO3 OUITUESHTOM TpeHus"
nu "M3yuenue IBUKEHUS rpy3a Ha Bally €
TpeHueM"

bubmioreka [IOK
https://m.edsoo.ru/
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DU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue ycioBUi paBHOBECHUS
TBEPAOIO TeJa, UMEIOIIEr0 OCh BpaIleHHs "
i "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" win "M3ydeHue
YCTOMYMBOCTH TBEPAOIO T€Ja, UMEIOLIErO
JI01A]1b OMOpPHI"

but6mmoreka [JOK
https://m.edsoo.ru/
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@u3HYeCKHil MPAKTUKYM I10 TEME
"N3mepeHne uMiyJibca Teaa o TOPMO3HOMY
nyti" niam "M3mepeHue CuIbl TATH,
CKOPOCTH MOJIEJIN AJIEKTPOMOOHIIS U

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




MOIIHOCTY cuibl TAru" iy "CpaBHeHHe
U3MEHEHUS UMILYJIbCa Tejla C UMIYJIbCOM
cuibl" uim "MccnenoBanue coxpaHeHus
HMITyJIbCa IIPU yIIPYroM B3aumonencraun"
nm "M3mepeHne KNHeTUYeCKON SHEPTrun
TeJa 0 TOPMO3HOMY ITyTH"

155

DuU3NYECKUN NPAKTUKYM I10 TEME
"N3yueHune n30TepMUYECKOro mporecca
(pexoMeH10BaHO U CI0JIb30BaHKE TP POBOIL
nabopatopun)" unmm "M3zydeHne n30X0pHOTO
nporecca" i "M3ydenue n306apHoro
npouecca" vin "[IpoBepka ypaBHEHUS
cocTosiHus"

but6moreka [JOK
https://m.edsoo.ru/

156

@u3HYeCKHil MPAKTUKYM I10 TEME
"N3mepeHne yaenbHO TEMI0EMKOCTH " NI
"UccnenoBanue nporecca OCThIBaHUS
BemecrBa" mwm "MccnenoBanue
aguabaTtHoro npouecca" wim "U3yuenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS M TEMIIEPATYPhl KUTICHUS
JKUaKocTen"

bu6moreka [JOK
https://m.edsoo.ru/
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Duznuecknil MPaKTUKYM I10 TEME
"N3ydyeHue 3aKOHOMEpPHOCTEN UcCnapeHust
unkocte" uinm "M3mepenue yaenbHon
TENJIOTHI M1aBsieHus apaa’ umm "U3ydyenue
CBOMCTB HACBIIIEHHBIX MapoB" UK
"N3mepenne abCoMOTHOM BIaXKHOCTH
BO3/lyXa U OIIEHKA MaccChl IapoB B
nomeniernn". 3mepenne kodpduimenta

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




TIOBECPXHOCTHOI'O HATSXKCHU A
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Du3nuecKkuil MPaKTUKYM I10 TEME
"HaGnronenue mpeBpamieHus SHEPruu
3apsHKEHHOTO KOHJIEHCAaTopa B 3HEPTHUIo
n3iydeHus ceeronunoaa” unm "Msyuenue
MPOTEKaHUs TOKA B I[E€MH, COAepKalIen
KoHJeHcaTop" win "Pacnpenenenue
pa3HOCTH MOTEHUUAJIOB (HAMPSKEHUS ) IIPH
NOCJIEJOBATEIbHOM COEANHEHUN
KOH/IEHCaTOpOB"

Bbu6mmnoreka [JOK
https://m.edsoo.ru/
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@u3nYeCcKHil MPAaKTUKYM I10 TEME
"NccaeqoBanue CMENIAHHOIO COSIUHEHUS
pe3uctopoB" nim "M3mepenue yaenbHoro
COIIPOTHUBJICHUS IPOBOJHUKOB" MIIN
"UccnemoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaNpsOKEHUS JUTs JIaMITbl HaKaJTMBaHUs "

bubmioreka [IOK
https://m.edsoo.ru/
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@u3HYECKHl MPAKTUKYM I10 TEME
"Habnronenue anekTposnmsa’ win
"N3mepenune 3apsaa 0OJHOBAJIEHTHOrO HOHA"
nm "MccnenoBanue 3aBUCUMOCTH
COIIPOTHUBJIEHUS] TEPMOPE3UCTOPA OT
temrepatrypbl” win "CHSTHE BOJIbT-
aMIIEpHON XapaKTEepUCTUKHU Anoaa"

bu6mmoreka [JOK
https://m.edsoo.ru/
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Pe3epsHbIii ypok. O0001IeHNE 1
CHCTEMaTH3alUs 3HAHUU 10 TEME
"KunemaTuka"

bubmioreka [IOK
https://m.edsoo.ru/
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PesepBHbIii ypok. O6001IeHNE U
CHCTeMaTH3allus 3HAaHUI TT0 TeMe
"JlmHamuka"

Bbu6mmnoreka [JOK
https://m.edsoo.ru/




PesepBHbIii ypok. O6001ICHNE 1

bubmuoreka [IOK

163 cHcTeMaTHU3alus 3HaHuH Mo TeMe "CTaThka 1 https://m.edsoo.ru/
TBEeporo rena"
PesepBHbIii ypok. O6001ICHHE 1 bubmotexa [JOK
164 cHCTeMaTH3alvsl 3HaHUH 110 TeMe "3aKOHBI 1 https://m.edsoo.ru/
COXpaHEHHS B MEXaHUKe"
Pe3epBHbIii ypok. O00611eHNE U bubmuotexa [JOK
165 cUcTeMaTH3aus 3HaHui 1mo TeMe "OCHOBBI 1 https://m.edsoo.ru/
MOJIEKYJIIPHO-KMHETHYECKON Teopuu"
PesepBHbIii ypok. O6001ICHHE 1 bubmoteka [JOK
166 CHUCTEMATU3ALMS 3HAHUHN 110 TEME 1 https://m.edsoo.ru/
"Tepmoaunamuka. TeniaoBsie MaruHb!"
PesepBHbIii ypok. O6001IeHNHE 1 bubmotexa [JOK
167 CHUCTEMAaTH3aIMs 3HAHUH 110 TeME 1 https://m.edsoo.ru/
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe nepexons!"”
Pe3epBHbIii ypok. O0001IeHNE U bu6moreka [JOK
168 cHUCTeMaTH3aIis 3HAHUH 10 TEME 1 https://m.edsoo.ru/
"DnekTpuyeckoe nose"
Pe3epBHbIii ypok. O0001IeHNE U bubmuotexa [JOK
169 CHUCTEMAaTH3aIlMs 3HAHUU 110 TEME 1 https://m.edsoo.ru/
"ITocTOSIHHBIN AIEKTPUUECKUI TOK"
PesepBHbIii ypok. O6001ICHHE U bubmoteka [JOK
170 cucreMarTusauus 3HaHu no reMe "Toku B 1 https://m.edsoo.ru/
pa3IMuHbBIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudposbie
Tema ypoka Konrtpoasnsbie | IlpakTHyeckue op
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
B3aumopgelicTBre NOCTOSHHBIX MAarHUTOB U but6mmoreka [JOK
1 MPOBOJHUKOB C TOKOM. MarHuTHoe€ mosJe. 1 https://m.edsoo.ru/
I'unore3a Amnepa
BekrTop MarautHOM nHAyKIuy. [IpuHnmn bubmmoreka LIOK
2 CYIEepIIO3UIIUA MarHUTHBIX TToeH. JInaum 1 https://m.edsoo.ru/
MarHUTHON MHIYKIIUH
3 MarsuTHoe moJie MPOBOJHUKA C TOKOM. . Bubmorexa [HOK
Omsit dpcrena https://m.edsoo.ru/
bubmioreka [IOK
4 Cuna Amniepa, e€ HanpaBIEHHUE U MOLYJIb 1 https://m.edsoo.ru/
but6mmoreka [JOK
5 Penrenne 3anay 1 https://m.eds00.ru/
6 [IpumeHeHne 3aK0Ha Amepa. 1 brbmorexa LHOK
DneKTpou3MepUTEIbHbIE TPUOOPHI https://m.eds00.ru/
Cuia Jlopenuia, e€ HanpaBeHUE U MOYJIb. bubmoteka [JOK
7 JIB>KeHMe 3apsHKEHHOM YaCTUIIBI B 1 https://m.edsoo.ru/
OJTHOPOAHOM MAarHUTHOM I1OJI€
bubmuoreka [IOK
8 Pemenne 3ana4 1 https://m.edsoo.ru/




bu6mmoreka [JOK

9 Pa6oTa cuiel JIopeHia https://m.edsoo.ru/
bu6mmoreka [JOK

10 Pemenue 3anau https://m.edsoo.ru/
11 MarsauTHOE€ 10JI€ B BEUIECTBE. bubmorexa TIOK

DeppOMarHeTUKy, napa- U JuaMardHeTuKu ftts.ifm.ec00. 10/
12 OcHOBHBIE cBOMCTBA (heppOMArHETHKOB. buGmnorexa LHOK

[IpumeHenue heppoMarHeTHKOB https: /m.eds0o.u/
bubmioreka [IOK

13 Pewenne 3amau no reme "MaruutHoe mose" https://m.edsoo.ru/
bubmoteka IJOK

14 Pewenne 3anau no reme "MaruutHoe nose" https://m.edsoo.ru/
15 SIBIIeHME 2IIEKTPOMATHUTHON UHIYKIIMH. bubmotexa IIOK

IToTOK BEKTOpa MATHUTHOW MHIYKIIUU hitps: //m.eds00.1u/
bub6mmoreka [JOK

16 OJ1C uHayKIMu https://m.edsoo.ru/
3aKOH 3JEeKTPOMArHUTHOW MHIYKIIUU bubmorexa LIOK

17 dapajes https://m.edsoo.ru/
bu6mmnoreka [JOK

18 Buxpesoe anexrpuueckoe noie. Toku Oyko https://m.edsoo.ru/
19 OJ1C MHAYKIHUH B IBHXKYLIUXCS bubmrorexa TIOK

MIPOBOJTHUKAX

https://m.edsoo.ru/




bu6mmoreka [JOK

20 Pemrenne 3anay https://m.edso0.ru/
bu6mmoreka [JOK
21 [Ipasuiio Jlenna https://m.edsoo.ru/
UnayKTHBHOCTB. KaTymika nHIyKTUBHOCTH brbmorexa LHOK
22 https://m.edsoo.ru/
B IIEITA IOCTOSIHHOT'O TOKa S :
Ssnenne camounykuuu. DJ1C bubmmotexa [IOK
23 CAMOMHTYKIHH https://m.edsoo.ru/
24 DHeprus MarHUTHOTO MOJIS KATYIIKH C brbmorexa LHOK
TOKOM. DJIEKTPOMAarHuTHOE OJie https://m.edso0.ru/
25 Pewenue 3anau
26 O00011IeHNE U CHCTEMATHU3ALIMS 3HAHUH 110
TeMe "DeKTpoaruHaMHKa"
97 KonTtponbsHas paborta o teme
"DnexkTpoauHaMuKa"
28 Konebarenbnas cucrema. CBOOOIHEIE
kosiebanus. ['apmMoHnueckre koaeOaHus
29 Kunematnueckoe 1 JUHAMHYECKOE
OIMCaHUeE KOIeOaTeNbHbIX IBIKEHNN
DHepreTuyeckoe onucanue. BeiBog
30 JTUHAMHUYECKOT'O OIMMMCAHUS TapMOHUYECKUX
KOJIeOaHMH M3 UX SHEPreTHUYECKOro U
KAHEMATUYECKOI0 O CAHUS
31 Amnmrtyaa u daza koneOaHui




[lepuon u yacrora konedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJICOaHUM

32 MaTeMaTH4ecKoro MastHuka. [lepuon
CBOOOJIHBIX KOJNI€OaHU MPYKUHHOTO
MasITHHKA
33 3atyxaronme Konebanus. BelHyKIeHHbIE Bubmiorexa IIOK
Konebans. Pe3oHaHC https://m.edsoo.ru/
bubmiorexa [IOK
34 ABTOKONIEOAHMS https://m.edso0.ru/
bu6mnoreka [JOK
35 Pemenue 3anau https://m.edsoo.ru/
35 Vpok-koHdpepennus "MexaHuueckue Bu6moreka [IOK
KoJ1e0aHMs B My3bIKaJIbHbIX HHCTpYMEHTaX" https://m.edso0.ru/
37 OG60O0IIEHrE U CHCTEMATH3ALMS 3HAHUH 110 Bu6moreka [IOK
teMe "MexaHndecKkrue Koaeoanus" https://m.edsoo.ru/
38 DIIEKTPOMArHUTHBIE KOJIEOAHUS. Bubsmorexa LHOK
KonebaTenbHblil KOHTYP https://m.edsoo.ru/
®opmyiia Tomcona. CBA3b aMIUTUTY/ bl bubmmoreka [IOK
39 3apsiia KOHJEHcaTopa ¢ aMILUIUTYI0M CHJIbI https://m.edsoo.ru/
TOKa B KOJI€OATEIIbHOM KOHTYpE
40 3aKOH COXpaHEHUS DHEPIUH B UIEATBHOM Bu6moreka [IOK
K0Ie6aTeIbHOM KOHTY e https://m.edsoo.ru/
41 3aTyxarome 3J1eKTPOMarHuTHhIE bubmmoreka [JOK

kosiebanus. BeiHyX1eHHBIE

https://m.edsoo.ru/




OJICKTPOMArHMTHBLIC KOJICOaHHMS

[Tepemennslil TOK. Pe3anctop u KoHIeHCaTOp

bubmoteka IJOK

42 :
B T[eTH TIepeMEHHOT0 TOKA https://m.edsoo.ru/
43 Karymika MHIYKTHBHOCTH B IIEITH Bu6moreka [IOK
TepEMEHHOT0 TOKa https://m.edsoo.ru/
44 3axon OMa IS 2JIEKTPUY ECKOM 11eMH bu6moreka [IOK
MepeMEeHHOT0 TOKa https://m.edsoo.ru/
MoUHOCTh NEPEMEHHOTO TOKA. bubmuotexa [JOK
45 AMIIMTYAHOE U JeiCTBYIOIEE 3HAaUCHHE https://m.edsoo.ru/
CHJIBI TOKA ¥ HAIIPSKCHHS
bubmoteka IJOK
46 Pe3oHaHc B 371€KTpUYECKOM 1Ienu https://m.edsoo.ru/
bu6mmoreka [JOK
47 Pemenne 3anaq https://m.edso0.ru/
WneansHbIif TpancpopmaTop. bu6motexa [IOK
48 [IpousBozcTBO, Mepeaada u morpediaeHue https://m.edsoo.ru/
ANEKTPUUECKONW SHEPTUU
DKOJIOTUYECKUE PUCKH MPU TTPOU3BOJICTBE bubmuotexa [JOK
49 anekTposHeprun. KyibTypa ncrnonab30BaHus https://m.edsoo.ru/
AIIEKTPOIHEPTUH B MTOBCETHEBHOM KU3HHU
bu6mnoreka [JOK
50 Pemenne 3ana4 https://m.edso0.ru/
bu6mmoreka [JOK
51 Pemenue 3amau

https://m.edsoo.ru/




0O00011IEHNE U CUCTEMATU3ALU 3HAHWI IO

bu6mmoreka [JOK

52 .
Teme "DJIeKTpOMarHuTHbIe KonebaHus" https://m.edso0.ru/
MexaHu4ecKHe BOJHBI. XapaKTePHCTHKH brbmorexa LHOK
53 MEXAHHIECKHX BOJIH https://m.edsoo.ru/
bubmioreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJH https://m.edsoo.ru/
bubimoreka [JOK
55 3ByK. XapaKTepUCTUKHU 3ByKa https://m.edsoo.ru/
Undpassyk u yasrpassyk. [llymosoe brbmorexa LHOK
56 . https://m.edso0.ru/
3arpsisHEHUE OKpYXKarolei cpenbl S '
bubmoteka IJOK
57 Pemenne 3amau https://m.edso0.ru/
- DIEeKTPOMArHUTHEIE BOJHEL M3myuenue bubnmorexa [IOK
AJIEKTPOMArHUTHBIX BOJH https://m.eds00.ru/
59 DHeprus MeKTPOMarHUTHBIX BOJH. brbmiorexa LIOK
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/
[IIkaJia 371€KTPOMAarHUTHBIX BOJIH. bubmmoreka LIOK
60 [TpumeHeHne 3eKTPOMAarHUTHBIX BOJH B https://m.edsoo.ru/
TEXHUKE U OBITY
ITpuHUIMIIBI paIOCBSI3U U TEIIEBUICHUS. Bbu6mmnoreka [JOK
61 Panunonokamus. Dj1eKTpoMarHuTHOE https://m.edsoo.ru/
3arpsi3HEeHHE OKPYKaIOIIEeH cpe/ibl
62 KonTtponbshas padora no reme "Konebanus bubmmoreka LIOK

U BOJHEI"




https://m.edsoo.ru/

Caer. 3aKOH IPSIMOJIMHEWHOTO

bu6mmoreka [JOK

63 :
PAaCIpOCTpaHEHNS CBETa https://m.edsoo.ru/
64 Penrenue 3a/1a4 Ha IPUMEHEHHE 3aKOHA bubmoreka LIOK
MPSIMOJIMHEHHOTO pacIpOCTPAHECHUS CBETa https://m.edsoo.ru/
65 Orpaxxenue cera. I110cKoe 3epKaio. Bubmiorexa IIOK
Cdbepuueckoe 3epKao https://m.edsoo.ru/
[Ipenomnenue cBeta. AGCOMIOTHBIN U bubmotexa [JOK
OTHOCHUTEJIbHBIN IIOKAa3aTeNb IPEOMIICHUS. https://m.edsoo.ru/
66 [TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenesbHBIN yroJ MOJHOrO BHYTPEHHET O
OTpaKeHUS
67 Penrenue 3a1a4 Ha IPYMEHEHHE 3aKOHOB Bu6moreka [IOK
OTPaKCHUS U MPEJIOMIICHHS CBETa https://m.edso0.ru/
68 Xon nmyueii B mpusMme. Jlucnepceus cBera. bu6miorexa IOK
CnoxHbIi cocTaB Oenoro ceta. [[BeT https://m.edso0.ru/
69 JIunsel. OKYCHOE pacCTOSHUE U bu6moreka [IOK
OINTUYECKAas CHJIa JIMH3bI https://m.edso0.ru/
20 ITocTpoenue M300paKEHHH B JIMH3aX U UX Bu6miorexa IOK
CUCTEMaX. YBEIUYEHUE JIMH3bI https://m.edso0.ru/
Penrenue 3aga4 Ha moCTpoOEHUE Bbu6mmnoreka [JOK
71 M300paKECHUM, TTOTYYaeMBbIX C TIOMOIIBIO https://m.edsoo.ru/
JIMH3
72 I'ma3 xkak onTuUyeckas cucTeMa bubmioreka [IOK




https://m.edsoo.ru/

Pemenne 3anau. [Ipenensl npuMeHUMOCTH

bu6mmoreka [JOK

73 )
T€OMETPUIECKON ONTHKU https://m.edsoo.ru/
bubmioreka [IOK
74 CKopocTh CBETa U METO/Ibl €€ U3MEPEHUS https://m.edso0.ru/
bubimoreka [JOK
75 Hucnepcus csera https://m.edsoo.ru/
bubmioreka [IOK
76 Wurtepdepenmus cera https://m.edsoo.ru/
77 KorepeHTHBIE HCTOYHUKH. Y CIIOBUSA bubmnorexa ITOK
Ha0JII0/IeHUS] MAKCUMYMOB 1 MUHHUMYM OB hitps: //m.eds00.u/
bubmioreka [IOK
78 Pemenue 3anau https://m.edsoo.ru/
but6mmoreka [JOK
79 [IpumeHenne naTepdepeHITN https://m.edsoo.ru/
bubmioreka [IOK
80 Hudpakuus cBera https://m.edsoo.ru/
81 HudpakunonHas peméTka. Y cioBue bubmnorexa TIOK
HAOJIFOICHUSI TJTIaBHBIX MAKCUMYMOB https://19.eds00.ru/
bu6mmoreka [JOK
82 Pemenue 3anau https://m.edsoo.ru/
83 [TorepeyHOCTh CBETOBBIX BOJIH. bubmotexa [JOK




[Tonsipusanus ceera

https://m.edsoo.ru/

bu6mmoreka [JOK
84 Penrenne 3anaq https://m.eds00.ru/
bubmioreka [IOK
85 CBeToBbI€ SIBJICHUS B IPUPOJIE https://m.edsoo.ru/
OG6001IeHNEe ¥ CUCTeMAaTU3a1s 3HAHUH 110 Bubnmorexa [IOK
86 teme "OnTHKa" https://m.edsoo.ru/
bubmioreka [IOK
87 KonTtponsnas pabora no teme «OnTuka» https://m.edsoo.ru/
I'panuIsl HPUMEHUMOCTH KJIaCCUYECKOU bubmorexa [IOK
88 MEXaHUKH. 3aKOHBI 3JIEKTPOJIMHAMUKHU U https://m.edsoo.ru/
TIPUHIIAIT OTHOCUTEILHOCTH
ITocTynaThl CriEUMANbHOM TEOPHH Bubimorexa LOK
89 OTHOCHTEIBHOCTH https://m.edsoo.ru/
[IpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJL. bubmoteka [JOK
[IpeoGpazoBanus Jlopenma. Y cinopue https://m.edsoo.ru/
90 npuIUHHOCTU. OTHOCUTEIILHOCTh
OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
COKpAIIICHHUE JJTHHBI
DHeprus ¥ UMILYJIbC PENATUBUCTCKOM Bu6miorexa IOK
91 HACTHILI https://m.eds00.ru/
92 CBs3b MacChl C SHEprueil 1 UMITyJIbCOM Bubnmorexa IIOK
PEISTHBUCTCKON YaCTHIIBI. DHEPTHUS MTOKOS https://m.edso0.ru/
93 PaBHOBeCHOE TEMIIOBOE U3ITyuYEHHUE bubmoreka LIOK




https://m.edsoo.ru/

bu6mmoreka [JOK
94 3akoH cMeneHns Buna https://m.edso0.ru/
bubmioreka [IOK
95 I'unore3a M. Ilnanka o kBanTax. ®oTOHBI https://m.edsoo.ru/
bubimoreka [JOK
96 DHeprusi ¥ UMIyJibc GpoToHa https://m.edso0.ru/
97 ®orordpdext. OnbiThr A. I'. CTonerona. Bubmorexa OK
Saxombr hoTos(hdeKTa https://m.edsoo.ru/
98 VYpaBHenue DiiHmTelHA U1 hoTodhPeKTa. Bubmiorexa HOK
"Kpacnas rpanuma" ¢porodddexra https:ffim.edsoo. ruf
bubmioreka [IOK
99 Hasnenue ceera. Onbithl [1. H. Jlebenera https://m.edsoo.ru/
but6mmoreka [JOK
100 BotHOBBIE CBOMCTBA YaCTHII https://m.edsoo.ru/
Bounel ne bpoiua. Jlnuna BonHsl ne bpoinins bubmmoreka LIOK
101 U pa3Mepbl 001aCTH JIOKaIU3aluu https://m.edso0.ru/
JBUKYILEHUCS YaCTULbI
bu6mmnoreka [JOK
102 KopnyckysipHO-BOJIHOBOH JTyau3M https://m.edsoo.ru/
bu6mmoreka [JOK
103 Judpakuus 31eKTPOHOB Ha KPHCTAIIaxX https://m.edsoo.ru/
104 Crnenudurika u3MEpeHHil B MUKPOMHUPE. bubmotexa [JOK




CooTHo1IEHUs HeonpeeaEHHO0CTEN

https://m.edsoo.ru/

I'eiizenOepra
bu6mmoreka [JOK
105 Pemenne rpapuueckux 3anayd https://m.edsoo.ru/
bubmiorexa [IOK
106 Pemienue pacuéTHbIX 3a1a4 https://m.edsoo.ru/
KonTponbsHas padora o Temam: "OCHOBBI bubmoreka [IOK
107 CTO", "KopnyckysipHO-BOJTHOBOU https://m.edsoo.ru/
Tyanu3m"
108 OMNBITHI 110 HCCIE0BAHUIO CTPOEHHUS aTOMA. Bubsmorexa [OK
[Tnanerapuast mogens atroma Pezepdopna https://m.eds00.ru/
bubmoteka IJOK
109 Hocrynatst bopa https://m.edso0.ru/
110 Buzsl criekTpoB. CHEKTp ypoBHEN SHEPruu bubnmorexa [IOK
aToMa BOZOPO/IA https://m.edsoo.ru/
11 CroHTaHHOE U BBIHYXJICHHOE U3JTYUCHHE Brbmmorexa IIOK
cBeTa https://m.edsoo.ru/
bubmiorexa [IOK
112 Jlazep https://m.edsoo.ru/
Hyxnonnas monens sapa I'eiizenOepra- bubmoteka [JOK
113 HBaHeHko. 3apsa u MaccoOBOE YHCIIO sJIpa. https://m.edsoo.ru/
M3oTonel. PannoakTniBHOCTH
114 3aK0H pafnoaKTUBHOTO pacnana. CBoicTBa bubnmorexa [IOK

HOHU3UPYIOIICTO U3ITYUCHUS. Bmusaue

https://m.edsoo.ru/




PaaMOaKTUBHOCTH HA KMBbIE OPraHU3MBbl.
HozumeTtpust

OHeprusi CBsI3U HYKJIOHOB B sape. SnepHble
cuiibl. JlegekT maccel sapa. SnepHeie
peakuuu. Snepubie peaktopsl. [Ipodiembr

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

115 yIpaBIsieMOr0 TEPMOSIEPHOr0 CUHTE3A.

DKOJIOTUYECKHUE ACTICKThI Pa3BUTHUS SACPHON

SHEPreTUKU

Metoapl perucTpauru U UCCAeq0BaHUS bubmuotexa [JOK

3JIEMEHTApPHBIX YacTull. ODyHAaMEHTAJIbHBIE https://m.edsoo.ru/
116 B3aUMOJICHCTBHS. baprOHBI, ME30HBI U

nentoHsl. [IpencraBnenne o CtaHgapTHOR

Mojenu. KBapk-rirooHHas MoJienb aJpOHOB

®dusuka 3a npeaenamu CTaHgapTHON Bbu6mmnoreka [JOK
117 Mozenu. TémHast MmaTepus U TEMHas https://m.edsoo.ru/

sHeprus. EnHCTBO (pr3nuecKkoil KapTHHBI

Mupa

Drarbl pa3BUTUS ACTPOHOMUM. 3HAYECHHE bubmoreka LIOK
118 ACTPOHOMHH https://m.edsoo.ru/

[IpuMeHUMOCTh 3aKOHOB (PU3UKH ISt bubmoreka [IOK
119 00BSICHEHHUSI IPUPOJIBI KOCMUYECKUX https://m.edsoo.ru/

00BEKTOB. MeTOo/Ibl aCTPOHOMHUYECKUX

HUCCIIEOBAaHUN

CoBpeMeHHbIE ONTUYECKUE TEJIECKOIIbI, bubmotexa [JOK
120 pasnoTeNecKOIbl, BHeaTMOchepHas https://m.edsoo.ru/

aCTPOHOMHUS
191 Bun 38é3mu0ro Heba. Co3Be3aus, ApKue Bubmiorexa HIOK

3Bé3,Z[BI, IIJIaHCTHBI, UX BUAUMOC ABUKCHHUC

https://m.edsoo.ru/




Comnneunas cucreMa. Comaue. Conneunas

bubmuoreka [IOK

122 akTUBHOCTB. MicTrounuk 3Heprun CoHIa u https://m.edsoo.ru/
3BE3 ]
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. bubmotexa [JOK

123 Juarpamma "crnekTpaiabHbIN Kjlace — https://m.edsoo.ru/
CBETUMOCTB"

bubmioreka [IOK

124 3Be3/IbI IJIABHOM MOCIEN0BATENIBHOCTH https://m.edsoo.ru/
Buytpennee crpoenue 38&311. CoBpeMeHHbIE bubmmoreka [IOK

195 MIPEICTaBICHUS O MPOUCXOXKICHUU U https://m.edsoo.ru/
sBomonuu CosHIa U 3BE€311. DTanbl KU3HU
3BE3]

126 Mieunsiii [TyTs — Hama FanakTuka. Tumsl bu6miorexa IOK
rajgakTiukK. YEpHBIEC IBIPHI B SApaxX TaIAKTHK https://m.edsoo.ru/
Bcenennas. Pacummpenue Beenennoit. 3akon bubmuotexa [JOK

127 Xab0mna. Teopus bonbioro B3peiBa. https://m.edsoo.ru/
PenukToBoe n3nyuenune

128 MacmraGnas cTpyKTypa BeenenHoi. bubmoreka LIOK
MeTaramaKTuKa https://m.edsoo.ru/

bubimoreka [JOK

129 Hepeménnsie mpoOieMbl aCTPOHOMUH https://m.edso0.ru/
@u3nYeCcKHil MPAaKTUKYM I10 TEME bubmuoreka LIOK
"UccnenoBanue MarHUTHOTO TTOJIS https://m.edsoo.ru/

130 IMOCTOSTHHBIX MAarHUTOB" WJIN

"UccnenoBanue cBOWCTB
tdbeppomarnernkoB" wim "HccnenoBanme




JICHCTBUS TOCTOSTHHOT'O MarHUTa Ha paMKy C
TOKOM"

@u3HYECKHl MPAKTUKYM I10 TEME
"N3mepenne cuiibl Amnepa nimm "M3yuenue

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

131 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbl TOKa"

nim "OnpeneneHne MarHuTHOW MHAY KU

Ha OCHOBE U3MEpEeHHUs cuiibl Ammepa”

@u3HYeCKHil MPAKTUKYM 110 TEME bubmmoreka LIOK

"UccnenoBanue siBIeHUS https://m.edsoo.ru/
132 AIEKTPOMArHUTHON MHIYKIIHH" UITH

"Onpenenenne HHIYKIUNA BUXPEBOTO

MarHUTHOrO moJis"

®uznuecKkuil MPaKTUKYM I10 TEME bubmmoreka [IOK
133 "UccnenoBanue sBiIeHUS CaMOUMHIYKITAN" https://m.edsoo.ru/

i "COopKa MOJIENH AIEKTPOMArHUTHOT O

reHeparopa"

Pu3HYeCKHil MPAKTUKYM I10 TEME bubmmoreka [IOK
134 "N3mepenue neproa CBOOOIHBIX https://m.edsoo.ru/

KOJ1e0aHHUI HUTSIHOTO U MPY>KMHHOTO

MasiTHUKOB"

Du3nuecknil MPaKTUKYM IO TEME bubmmoreka [IOK
135 "[IpeoOpa3zoBaHye SHEPTHH B MPYKUHHOM https://m.edsoo.ru/

MasiTHUKe"

@u3nYeCcKHil MPAaKTUKYM I10 TEME bubmuoreka LIOK

"HccnenoBaHue NepeMeHHOro TOKa 4epes https://m.edsoo.ru/
136 IIOCJIEA0BATEIBLHO COCAUHEHHBIE

KOHJICHCATOP, KaTYIIKY U PE3UCTOP" U
"HccnenoBanue pabOThl HCTOYHUKOB CBETa
B LIENIHA [TIEPEMEHHOr0 ToKa"




@u3HYeCKHl MPAKTUKYM I10 TEME

bubmuoreka [IOK

137 "U3y4yeHue nmapaMeTpoB 3BYKOBOM BOJHBI" https://m.edso0.ru/

@u3HYECKHl MPAKTUKYM I10 TEME bubmmoreka LIOK
138 "N3mepenne nokasarens npesoMICHHs https://m.edsoo.ru/

crekna" iy "[lonydyenne n306paxeHus B

CHCTEME U3 IIJIOCKOT0 3e€pKajia v JINH3bI"

@u3HYECKHl MPAKTUKYM I10 TEME bubmmoreka LIOK

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO https://m.edsoo.ru/
139 paccTosiHus OT BELIeCcTBa (Ha puMepe

xugakux muH3)" um "N3mepenne

(hOKYCHOr 0 pacCTOSIHUSI pacCEUBAIOIINX

auH3"

DuznuecKkuil MPaKTUKYM IO TEME bubmoteka IJOK
140 "HaGnronenue nudpakiuun, tHTEphEepeHITUN https://m.edsoo.ru/

U TIoJIsipu3aliu cBeta'

Pu3nYeCKHil IPAKTUKYM I10 TEME bubmoreka LIOK

"Onpenenenrue UMIyJibca U 3HEprun https://m.edsoo.ru/
141 peNATUBUCTCKUX YacTHIl (1o (oTorpadusim

TPEKOB 3apsKEHHBIX YACTHUI] B MArHUTHOM

nose)"

Du3nuecknil MPaKTUKYM IO TEME bubmmoreka [IOK

"U3mepenne noctosiHHOM [11aHka Ha OCHOBE https://m.edsoo.ru/
142 uccienoBanus Gorodpdexra” uimm

"UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA

4yepe3 CBETOIMO]T OT HaIpsDKeHus "

@u3HYeCKHil MPAKTUKYM I10 TEME bubmuoreka [IOK
143 "HccnenoBaHue CieKTpa pa3pekeHHOro https://m.edsoo.ru/

ATOMAapHOI'0 BOAOpOJa U USMCPECHUC




noctossHHOM Pun6epra"

144

Du3nuecKkuil MPaKTUKYM I10 TEME
"UccnenoBanue paauoakTHBHOTO (poHa ¢
HCIIOJb30BaHUEM J103UMeETpa’ Ui
"N3yuenune noryiomeHus 0era-4acTHIl
amoMuHueM"

Bbu6mmnoreka [JOK
https://m.edsoo.ru/

145

@u3HYECKH IPAKTUKYM I10 TEME
"HaGmronenus 38€3qH0r0 HEba
HEBOOPYKEHHBIM T'JIa30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN ISt
OTIPEICIICHHUS TTOJIOKEHUSI HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIEC
co3Be3nus CeBepHOro MoNyHiapus U SpKue
3B&3b1" uK "HabmroqeHus B Teeckon
JlyHbl, JIaHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIUIeHH"

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

146

O6o0011eHNe U cucTeMaTU3alus 3HaHUH.
Ponpb ¢usukm u actpoHoMuu B
H9KOHOMUYECKOM, TEXHOIOTMYECKOH,
COIMAJIbHOM 1 3THYeCcKol chepax
JEeATEIbHOCTU Y€EI0BEKa

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

147

O060011eHNE U cucTeMaTU3alys 3HaHUH.
Posib 1 MecTO GU3UKK U ACTPOHOMHUU B
COBPEMEHHOW Hay4YHOU KapTHHE MHUpa

bubmiorexa [IOK
https://m.edsoo.ru/

148

O0001IeHNE U cCUCTEMATHU3a U 3HAHUI.
Ponp ¢usnueckoii Teopun B GpopMUPOBAHUHT
MPEICTABICHUH O (PU3HUECKOM KapTUHE
MHpa, MECTO (PU3UYECKON KapTUHBI MUPA B
00IIeM PsIly COBPEMEHHBIX €CTECTBEHHO-

Bbu6mmnoreka [JOK
https://m.edsoo.ru/




Hay4HbIX IIPEICTaBICHUI O IPUPOJE

O00011IEHNE U CUCTEMATU3ALAA 3HAHWI IO

bubmoteka IJOK

149 teme "KnaeMaTka" https://m.edsoo.ru/
0 O06o001IeHNE U cUCTEMAaTH3aLUsl 3HAHUH 10 bubmorexa [IOK
15 teme "KnaeMaTuka" https://m.edsoo.ru/
O6001IeHNE U cucTeMaTH3alUsl 3HaHUH 110 bubmmorexa [IOK
151 Teme "JluHamuka" https://m.edsoo.ru/
152 O0600111eHNE U cCUCTEMaTU3aLUs 3HAHUII 110 bubmorexa [IOK
Teme "CTaTHKa TBEPIOrO Tena" https://m.edsoo.ru/
153 O060011IeHNE U CHCTEeMAaTH3allUs 3HAHUH 10 bubmiorexa [IOK
Teme "3aKOHbI COXpaHEHUs! B MeXaHuKe" https://m.edso0.ru/
OO6o01IeHNe ¥ CHCTEMaTH3allisl 3HAHUH 110 bu6moreka [JOK
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUY €CKON https://m.edsoo.ru/
Teopun”
O06o0meHne 1 cUCTeMaTH3alsI 3HAHUM 110 bubmoreka [IOK
155 teme "TepmoanHamuka. TemnmaoBsie https://m.edsoo.ru/
MaIlnHBI"
O06o01menne u cucTeMaTH3aIus 3HAHUH 110 bubmmoreka [JOK
156 Teme "ArperatHbie COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/
®da3oBsbIe nepexons!"”
157 O060011IeHIE U CHCTeMAaTH3allUs 3HAHUM 110 bubmiorexa [IOK
Teme "DiekTpHueckoe moje" https://m.edsoo.ru/
158 O60011IeHre U cUcTeMaTH3alus 3HAHUII 110 Bubmiorexa LIOK

Tteme "[10CTOSHHBII AIIEeKTPUUECKH TOK"

https://m.edsoo.ru/




O00011IEHNE U CUCTEMATU3AIINA 3HAHUM 110

bu6mmoreka [JOK

159 teme "TOoKU B pa3iMyHbIX cpenax” https://m.edso0.ru/

160 O6001IeHNEe U CUCTEMATH3aIHs 3HAHUIA O ﬁtPtI@HOTeKa LHOK
teme "MarauTtHoe moje" ps://m.eds00.ru/
Pe3epBHbIii ypok. O00611eHNE U bubmotexa [JOK

161 cHUcTeMAaTH3alus 3HaHUHU 110 TEME https://m.edsoo.ru/
"DrekTpoMarHuTHas UHAYKIus"

PesepBHbIii ypok. O6001ICHHE 1 bubmoreka [IOK

162 CHUCTEMATU3ALMS 3HAHUN 110 TEME https://m.edsoo.ru/
"Mexanndeckue KoneoaHus"

Pe3epBHbIii ypok. O6001IeHNE 1 bubmotexa [JOK

163 CHUCTEMAaTH3aIMs 3HAHUM 110 TEME https://m.edsoo.ru/
"DeKTpoMarHuTHeIC KosiebaHus"

Pe3epBHblii ypok. O0001IeHNE U bu6moreka [JOK

164 CHUCTEMaTHh3aIus 3HAaHUM 110 TeEME https://m.edsoo.ru/
"MexaHU4eCKre U JIEKTPOMarHUTHbIE
BOJIHBI"

165 PesepBHblii ypok. OGo0uIeHne 1 BH6JIIH°TeKa LHOK
cucTeMaru3anus 3HaHui 1o Teme "Onrtuka" https://m.edsoo.ru/
PesepsHbIii ypok. O6001ICHHE 1 bubmoreka [IOK

166 cucreMaTu3anus 3HaHui 110 reMe "OCHOBBI https://m.edsoo.ru/
CTO"

Pe3epBHbIii ypok. O60011eHNE H bubmotexa [JOK

167 CHUCTEMAaTH3aIMs 3HAHUH 110 TEME https://m.edsoo.ru/
"KopnyckynsipHO-BOTHOBOM ayann3m"

168 Pe3epBHblii ypok. O00011eHNE U bu6moreka [JOK

cucTeMaTh3anus 3HaHui no reMe "duznka




aroma"

https://m.edsoo.ru/

Pe3epBHbIii ypok. O60061IeHNE 1

bu6mmoreka [JOK

169 cucTeMaTHu3anus 3HaHui o Teme "dusrka 1 https://m.edsoo.ru/
ATOMHOTO SI/Ipa ¥ 3JIEMEHTaPHBIX YaCTUIL"
Pe3epBHbIii ypok. O00611eHNE U bubmuotexa [JOK
170 cHUcTeMaTH3alus 3HAaHUM IO TEME 1 https://m.edsoo.ru/
"OnemeHTH acTpoduzukn”
OBHIEE KOJIMYECTBO HACOB I10 170 16

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Msikumies .., byxosues b.b., Corckuit H.H. / Ilox pen. [TapdhentseBoit H.A. «®uzuka» 10
knacc. YriyOnenHsiii ypoenb M., «IIpocsemienney, 2023r.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Meronuueckue pekoMenaanuu k yaeoOuuky I.5. Mskumesa, b.b. Byxosuesa, H.H.
Cotckoro
«Dusuka» 10 kmacce. YriyoneHnnsiii yposenb M., «IIpocBemenuey, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

bu6moreka [{OK https://m.edsoo.ru/



https://m.edsoo.ru/
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