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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIO)KCHHWHM W TPeOOBAHHMM K pe3yJbTaTaM OCBOCHUS
OCHOBHOI 00pa3zoBaresibHOM mporpaMmsl, npenacrasiieHHbix B PI'OC COO, a
Takke ¢ yuértom (enepanpbHON pabodel mporpaMMbl BocriuTanus u KoHmenmu
npernofaBaHusl  ydeOHoro mpenmera «@Pusumka» B 00pa3oBaTeNbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 1o ¢u3uke omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3yUYEHHUS
TEM H pa3fenoB Y4eOHOTO TMpeAMeTa C YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKA Y4Ye€OHOro MpOLEcca, BO3PACTHBIX
ocoOeHHocTel oOydaronuxcs. [IporpamMmma no ¢usuke Haé€t mpeacTaBiIeHUE O
LEJAX, COAEp)KaHWM, OOIIel cTpareruud OOy4eHHs, BOCIUTAHUS U Pa3BUTHS
oOyuaronuxcsi cpeacrBamu ydeOHoro npenmera «dusuka» Ha yriayOiaéHHOM
YpOBHE.

N3yuenue kypca pu3MKU yriiyOJIEHHOIO YPOBHS MO3BOJIAET PEaTU30BATh
3aauu npo(ecCUOHANBHOW OpPUEHTAllMH, HANpPABJICHO HAa CO3[aHUE YCIOBUUI
JUISL TIPOSIBIICHUS CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEHN
KOKIbIM  O0y4arollUMCs, KOTOpbIE HEOOXOOUMBI Il  MPOAOJDKCHHS
oOpa3oBaHMsI B OpraHu3alusax MOPOPECCHOHAIBHOIO 00pa3oBaHuA IO
Pa3IMYHBIM (PU3NKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B nporpamme mno ¢Qusuke ONpeAensroTcs IUIaHUPYEMBbIE PpPe3yJIbTaThl
OCBOEHHS Kypca (U3UMKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METAalpeIMETHbIE, NpeIMETHble (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-MeTonon0ornyeckoii OCHOBOM  JUisl  pa3pabOTKM  TpeOOBaHUUA K
JUYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0Yy4YaroIIUXCs,
OCBOUBIIIUX MTporpaMmMmy 1o (U3MKe Ha YPOBHE CPEAHErO 00I1Iero oOpa3oBaHus
Ha yriIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-IEATeIbHOCTHBIN MOXO/I.

[Iporpamma 1o gu3uke BKIIOYAET:

MJIaHUPYEMBIE Pe3yJbTaThl OCBOEHUSA Kypca (U3HKM Ha YIIyOnEHHOM
YPOBHE, B TOM YHCJI€ IPEAMETHBIE PE3YJILTATHI IO F0JIaM 00yUYEHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojgaam oOy4eHusl.

[Iporpamma 1o (u3uke HMeEEeT NPUMEPHBIA XapakTEp U MOXKET OBITh
MCIIOJIb30BaHA YUUTEIIMU (PU3UKH JIJIs1 COCTABIIEHHS CBOUX PAa00OYMX MPOrpamM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENEH
U TPEIOCTaBISET BO3MOXXHOCTU ISl pealn3alyyd Pa3IudHbIX METOJUYECKUX
NOJIXOJIOB K MpenofaBaHui0 (U3MKA Ha YTriayOJEHHOM YPOBHE IMPHU YCIOBHH
coxpaHeHus1 00s13aTeNbHON YacTH coliepKaHus Kypca.

du3nuka Kak Hayka o HauOosiee OOHIMX 3aKOHAX MPHUPOAbI, BBHICTyHas B
KauyecTBe Y4yeOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. IlkonbHbI Kypc (Qu3ukm —
CUCTEMOOOpa3yIoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBICHHIA,
U3y4aeMbIX XUMHEH, Ouosioruei, usnueckoil reorpadueil U acTpPOHOMHUECH.
Hcnonb3oBaHne W aKTUBHOE MpPUMEHEHUE (PU3MYECKUX 3HAHUM ONpEenesniio
XapakTep W OypHOE pa3BUTHE pa3HOOOpA3HBIX TEXHOJOrud B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOTYUYEHUSI HOBBIX MAaTEPHAJIOB C
3alaHHBIMU  CBOMCTBaMU. I3yueHue (U3MKM BHOCUT OCHOBHOW BKIJIAJ B
(opMUpOBaHHE €CTECTBEHHO-HAY4YHOM KapTUHBI Mupa oOyuarolmerocs, B



dopMupoBaHHEe YMEHHM NPUMEHATH HAyYHBI METOJ TO3HAHUA TPHU
BBIIIOJIHEHUH UMM Y4E€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca (u3ukm Ha ypoOBHE CpeaHEro oO0Iero oOpa3oBaHUS
MOJIOKEH P HUAEH, KOTOPbIE MOYXHO pacCMAaTpUBaTh KaK MPHHIMIBL €ro
MTOCTPOEHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTHYECKHU
3aBepUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoen cenepanuzayuu. B cooTBeTCTBHM ¢ HEil MarepHall Kypca (HU3HKU
o0beMHEH BOKPYr (u3mueckux Tteopuil. Bemymmm B Kypce sBIsSeTCS
(dopMupoBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANIa (PU3UYECKON HAyKHU, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa npuknaonon wnanpaenennocmu. Kypc ¢dusuku yriayOa€HHOTO
YPOBHSI TPEANOJIaraéT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPUIIOKEHUN HW3YyYEHHBIX TEOpHM M 3aKOHOB. [Ipu sTOM
paccMaTpUBAlOTCSI Ha YpPOBHE OOLIUMX TMPEACTABICHUMA W COBPEMEHHbIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHHU.

Hoea 3konozuzayuu peanusyercs MOCPEACTBOM BBEICHUS 3JIEMEHTOB
collepKaHUsl, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKKe 0OCYKIEHUs
npoOJeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M 3KOJOTMYECKOH
0€30MaCHOCTH.

OcBoeHue cojiepKaHusi MPOrpaMMbl IO (PUBHKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIMIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. i ¢husuku peanusamus
ATUX MNPUHIUNOB Oa3vpyeTcss Ha  HUCIOJB30BAHUHU CaAMOCTOATEIbHOTO
AKCIIEPUMEHTA KaK MOCTOSHHO JAeHCTBYIONIEro ¢akTopa yuyeOHOro mpoiiecca.
JUist yriryOn€HHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOSITENIbHOTO YYEHUYECKOTO
AKCIIEPUMEHTa, BKJIOYAIOIIETO (PPOHTAIbHBIE YYEHUYECKHUE OMbITHI IPHU
M3YYEHUU HOBOI'O MaTepuaia, JabopaTopHbie pabOThl U pabOThl MPAKTUKYyMA.
[Ipu 5TOM BO3MOKHBI JiBa criocoda pean3aiuu (pU3NYecKoro npaktukyma. B
MEPBOM ClIy4ae MPaKTUKyM npoBoAuTcs u0o B koHUEe 10 u 11 kmaccos, nmubo
MOCJIe TIEPBOrO U BTOPOTO MOJYTrOAMM B KaXKIOM K3 3TUX KIaccoB. Bropoit
croco0 — 3TO UHTEerpauus padoT MpaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX paloT,
KOTOpbIE MPOBOJSTCSA B Mpolecce u3ydeHus: pasnena (temsl). [lpu 3tom moa
paboTaMM MpakTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIEI0BAHNE, KOTOPOE
IPOBOJUTCSL IO PYKOBOJICTBY CBEPHYTOIr0, 000OIIEHHOIO BHJla O€3 MOIIaroBou
UHCTPYKIIUH.

B nporpamme mno ¢usuke cucTeMa YYEHHYECKOIO JSKCIEpPUMEHTAa,
71a00paTOPHBIX padOT M MPAaKTUKyMa MPEJCTaBICHA eUHBIM repeyHeM. Boioop
TEMATUKH JJISl 3TUX BUJOB YUEHUUYECKUX MPAKTUYECKUX PadOT OCYIIECTBISIETCS
y4yacTHUKaMu 00Opa30oBaTENbHOTO TMpolecca UCXOAs U3 OCOOEHHOCTEH
NOYPOUYHOTO IUJIAHUPOBaHUS W OcCHauleHus kabuHera ¢usuku. [lpu sTOM
oOecrieuynBaeTcs OBJAJIeHUE O0yYarOUIMMUCS YMEHUSIMH MPOBOAUTH MPSIMbIE U
KOCBEHHbBIE M3MEPEHMsI, UCCIIEI0BAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB 11O MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE YIEISETCS PEIICHUIO PACUETHBIX M KAueCTBEHHBIX
3anad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO



3aJ]aHHOW ¥ HESIBHO 3a/JaHHOM (U3MYECKON MOJEIbI0, MO3BOJIAIONINE
MPUMEHSTh W3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOTrO paszena
Kypca, TaK U HUHTETpUpPYs MPUMEHEHHE 3HAHUN W3 pas3HbIX paszaenoB. s
KaueCTBEHHBIX 3a1ad IPUOPUTETOM SBJIIOTCS 3a/laHus Ha
oOBsICHEHHE/TIpe/ICKa3aHne MPOTeKaHusl (GU3NYECKUX SIBICHUN M MPOILIECCOB B
OKPYXKAIOIIeH XKU3HHU, TPEOYIomue BeIoopa (pr3nIecKoit MOJEH )1 CUTYaIHH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO Kk maTepualbHO-
TEXHUYECKOMY OOCCIICUCHHIO YU4eOHOTO mpoIiecca Kype GU3uku yriyoa€HHOTO
YPOBHSI Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHUs JOJDKEH H3Yy4yaTbCsid B
YCIIOBHSIX TIPEIMETHOTO KabOwHeTa. B kabuHeTe (u3ukM MOMKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe 000pYIOBaHWE ISl BHITIOJHEHWS YKa3aHHBIX B
nporpamme no (pu3uMKe y4eHUYECKUX OIBITOB, JAOOPATOPHBIX padboT U pabdoT
MPaKTUKYMa, a TAaK)Ke JEMOHCTPAlMOHHOE 000PYIOBAHHUE.

JleMoHcTpaniuoHHoe o0opynoBaHue (GOPMUPYETCSI B COOTBETCTBUHM C
MPUHIIMUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIFOYEBBIX JIEMOHCTPALUNA s
WCCIICIOBAaHMsI M3yYaeMbIX SBIEHHH W TPOIECCOB, OMIUPHUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe 0OOpyJIOBaHWE MJIsI YYEHUUECKUX NPAKTUUECKUX padoT
dopMupyeTcst B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIEYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKHe KOMIUICKTHI
1a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
MCIOJIb30BaHNHN aHAJIOTOBBIX M ITU(MPOBHIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUsI PU3UKHU B 001IEM 00pa30BAHUU ABJISAIOTCS:

dopMupoBaHHE HHTEpeca W CTPEMIICHHS OOYyYalolmuXcs K HaydYHOMY
W3YYCHHUIO TIPUPOJIBI, pa3BUTHE WX MHTEIUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IE TMO3HaHUs B (POPMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOCHHs MaTepuu 1 (PyHAaMEHTATbHBIX 3aKOHOB (PH3UKU;

¢opMupoBaHne yMEHUN OOBSACHATH SBJICHHUS C HUCIHOJIH30BAHUEM
du3nYeCKuX 3HAHWI U HAYYHBIX JI0KA3aTeIbCTB;

dbopMupoBaHrE TPEACTABICHUNA O POJIU (PUUKH ISl PA3BUTUSA APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MpEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
poeCCUOHATILHON JIEATEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOATOTOBKA K
JalbHeNIIeMy 00y4eHHI0 B 9TOM HaIpaBJICHUH.

JlocTukeHre TUX 1esieid 00eceYrBaeTCsl PEIIeHUEM CIIEYIONINX 3a1a4 B
npoiiecce u3ydeHus Kypca GU3uKU Ha YPOBHE CpeTHET0 o01Iero o0pa3oBaHus:

puoOpeTeHNE CUCTEMBl  3HAHUU 00 o01IHx bu3nIeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO
(GU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPODU3HUKY;

¢opMupoBaHHEe YMEHUH TNPUMEHATh TEOPETHUYECKHE 3HAHWSA s
0O0BsiICHEHUST GU3UUYECKUX SBJICHUNA B TIPUPOJIE U IS MPUHATHS TMPAKTHUESCKUX
pPELIEHNN B TOBCEAHEBHOM KU3HU;

OCBOCHHME CIOCOOOB PEIICHHsS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
(du3ruecKoil MOJENbIO, 3a7a4, MOAPAa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE



¢usznyeckoil Mojaenu, aaeKBaTHOM YCIOBHSM 3aJadyd, B TOM 4YHCIE 3aJa4
WHXEHEPHOTO XapaKTepa;

NOHMMaHUE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIHUSHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMU CaMOCTOATEIBHOIO TUIAHUPOBAHUSA M TPOBEICHUS
¢u3nYecKuX HKCHEPUMEHTOB, AaHAJIW3a U HUHTEpIpeTanuu UHPOpMAaIUH,
ONpeaeIeHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIOBUH JJIs1 pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pasBuTHEe wuHTEpeca K cdepam mnpodeccHoHaTBPHOW AESITEIBHOCTH,
CBSI3aHHOM C (PU3UKOIA.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrayOnéHHBIA ypOBEHb
u3ydeHus ydeOHoro mpenmera «®Dusnka» Ha YpOBHE CpEOHEro O0OIIero
o0pa3oBaHMs BBIOMpAETCs OOYYaIOIIUMHUCS, IUIAHUPYIOIIUMH TPOAOHKEHHUE
00pa3oBaHUsI 1O CHENUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQUII.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpOBEHb) Ha YPOBHE CPEIHETrO
obmero oopazoBanus otBoautTcs 340 vacos: B 10 kiacce — 170 yacoB (5 vacos
B Hezenro), B 11 kinacce — 170 gacoB (5 4acoB B HEAETIO).

[Ipennaraemelii B mporpamMMe Mo (pu3MKe TepedeHb JTa0OpaTOPHBIX H
MPAKTHYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YUYHTENb JENaeT BBIOOP
MpOBEJCHUS J1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0ocoOeHHOoCTe| oOyJarouuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3nen 1. HayuyHnblii MeTOA MO3HAHUS IPUPO/BI.

Ousuka — QyHAaMeHTanbHas Hayka O mpupope. Hayunsii Mmeron
MO3HAHUS ¥ METOJIbI UCCIIEOBAaHNUS (PU3HMUECKUX SIBJICHUM.

DKCIEpUMEHT U TeOpHUs B Ipoliecce Mmo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (pU3HKe.

CriocoObl M3MepeHus: GU3NYECKUX BEIUYHH (QHAIOTOBbIE U LU(POBBIC
M3MEPUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[lorpemnocTy wu3MepeHuidl (GU3NYECKUX BeIUYMH (aOCOMIOTHAsT U
OTHOCHTEIIbHAS).

MopenupoBanue (PU3MYECKUX SBJICHHM U MPOIECCOB (MaTepHalIbHAS
TOYKa, a0COJIOTHO TBEPJOE TeEJO, HUjealbHas >KUJIKOCTh, HACAJIbHBIN Ta3,
TOYEeUHBbIN 3apsy). [ unoreza. ®uznueckuii 3aK0H, TPAHUIILI €TI0 TPUMEHUMOCTH.
dusznyecKas Teopusl.

Ponb 1 mecto ¢usuku B popMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenne cuiabl TOKAa M HANPSHKEHUS B 1€MW MOCTOSHHOTO TOKAa IPHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO C LU poBOM JadbopaTopuei o ¢pusuke. [lpumepsr namMepenus
(pU3HUECKUX BEIMYMH IPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepHallbHOM TOYKH, €ro MPOEKIUU HA OCH CUCTEMBI
KoopJuHaT. TpaekTopus.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepuagbHOM TOYKH, MX MPOEKIMU HA OCH CHCTEMbl KOOPJIUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE  JIBUIKEHUE.
3aBUCUMOCTh KOOPJIHUHAT, CKOPOCTH, YCKOPEHHSI U MyTH MaTe€pUaIbHOU TOUYKH
OT BPEMEHH U UX TpadUKu.

CBobOosHOE MajieHne. Y CKOpeHue CBOOOIHOrO majeHus. J[BrkeHue Tena,
OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MAaTEPUATIbHON TOYKH OT BPEMEHU U UX TpaPUKU.

KpuBonuueitnoe nBwxeHune. JIBWKEHHWE MaTEpUAIBHOM TOYKH TIO
OKPY>KHOCTH. YTJIOBasl W JIMHEWHasi ckopocTh. [lepron u yactora oOparieHusl.
[entpocTpeMurenbHoe (HOpMaldbHOE), KacaTelbHOE (TaHTCHIUMAIbHOE) |
MIOJIHOE YCKOPEHHE MaTEPUATIbHON TOUKH.

TexHu4ecKkrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIUIOMETD,
JIBWKEHUE CHApsIOB, IIEMHbIe, NIecTepEHYaThle W pPEMEHHBIC NEpenayw,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopens CHUCTEMBI OTCcuéra, WUIIOCTpalMsl ~ KUHEMAaTHYECKHUX
XapaKTEPUCTHUK ABUKECHUSI.

CniocoObl uccien0BaHusl IBUKEHU.



WNnmrocTpanyst  MpenesbHOro Iepexojla MU U3MEpPEHUE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmonenne nBuxeHHs Tena, OpPOIICHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy IPpH IBHKEHHUH 10 OKPYKHOCTH.

[TpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPACKTOPHM, CKOPOCTEN ABUMKEHHUSI OJTHOTO M TOTO KE
TeJa B Pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3yueHne HEpaBHOMEPHOTO JBWKEHUS C  LEJIbI0  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCckopeHHs TpU  NPSAMOJIMHENHOM  PaBHOYCKOPEHHOM
JBWYKEHUU IO HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTA MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKCHUU.

N3mepenne  yckopeHHss  CBOOOAHOrO  MajeHUsi  (PEKOMEHIO0BaHO
HCIIOJB30BaHKEe HU(PPOBOM 1abopaTopun).

N3ydenune aBWKEHUS Tea, OpPOILIEHHOrO Topu3oHTalnbHO. IIpoBepka
TUIOTE3bl O MPAMOW MPONOPLUHUOHATBHOW 3aBUCHMOCTH MEXIY HalbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yuyenue ABMXKEHHUS Tela MO OKPYKHOCTH C MOCTOSHHOW MO MOZYJIIO
CKOPOCTBIO.

HccnepoBanne  3aBUCHUMOCTM  Nepuoja  OOpallleHus  KOHHYECKOIo
MasgTHHKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprorona. MHepumanbHble cuctemsl oTcyéTa. [IpuHnummn
OTHOCUTEJIBHOCTH ["anunes. Heunepruansabie CUCTEMBI oTcuéra
(ompenenenue, IpUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoii 3akon HproToHa AJ1s1 MaTepruanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTCHUSA. OJKBHUBAJCHTHOCTh T'PABUTAIMOHHOW H
MHEPTHON MAaCCBI.

Cuna TsiKxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO MaJCHUSI OT BBICOTHI
HaJl TIOBEPXHOCTBbIO IUIAHETHI M OT reorpauyeckod IMHpOTHL. JIBUKEHUE
HeOeCHBIX Tel W MX chnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxyiierocs ¢
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe Ttpenue. Cuia TpEHUsI CKOJIBKECHUS U CUJla TPEHUS
nokost. Kospdurment tpenus. Cuna CONPOTUBIICHHS NPH [BIKCHUH Tela B
AKUJAKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO ABUKEHUSI.

JlaBreHue. FHﬂpOCTaTHqGCKoe nasieHue. Cuna Apxumena.

TexHuueckue ycTpoucTBa U TEXHOJOTUYECKHE IMPOLIECCHl: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGntogenue pABWMKEHUS Ted B HWHEPHHUAIbHBIX M HEWMHEPLMAIbHBIX
CHUCTEMAxX OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.



Kayenne nByxXx LWIMHAPOB WIM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHHE paBHOJCHCTBYIOLIEH MPUIOKEHHBIX K TeIy CHI C
IIPOM3BEACHUEM MACChI T€Ja HA €r0 YCKOPEHHME B HHEPLUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenre paBHOJAEHCTBYIOIIEH CHJI TpU JABMKEHUU Opycka IO
HaKJIOHHOW IIOCKOCTH.

[IpoBepka ruUmoTe3sl 0O HE3aBUCHMOCTH BPEMEHHU ABMKEHUS Opycka IO
HAaKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pPE3UHOBOM 00paslie, OT X AeOpPMALIHH.

M3ydyeHue NBIDKCHHS CHCTEMBI TEJl, CBS3AaHHBIX HHTBIO, HEPCKHHYTOH
yepe3 JErkuil OJIoK.

N3mepenne  koap¢uuMeHTa  TpEeHUs O  BEIUYUMHE  YIJIIOBOTO
k03¢ dunrenta 3aBucumoctu Frp(N).

Uccnenoanne nBuxkeHus Opycka 10 HAKJIOHHOM TIUIOCKOCTH €
MePEMEHHBIM KO3 (ULIMEHTOM TPEHHUS.

N3ydenune nBMKEHUs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHOo TBEpAOE Teno. [locTynarenbHoe U BpalllaTeIbHOE JIBUKEHUE
TBEPIOro Tesa. MOMEHT CUIIBI OTHOCUTEIBHO OCH BpamieHus. l[lnedo cuibl.
CroxeHune cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PaBHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEWH,
CTPOMTENBHBIN KPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ci1oBUsI paBHOBECHS.

Bubl paBHOBeCHs.

Yuenuueckuii skcnepumenm, 1abopamophuvle pabombslt, NPAKMUKym.

HccnenoBanne ycrmoBHil paBHOBECHsS TBEPAOrO TeJld, HMMEIOLIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PaCUET CHII YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuke.

Nmnynee MaTepUaibHOM TOYKH, CUCTEMBI MaTE€pUANIbHBIX TO4YeK. LleHTp
Macc CUCTEMbI MaTEpUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynbe cUITbl 1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomMeHT nmnysibca MaTepuainbHOu Touku. IIpencraBiieHue 0 COXpaHEeHUH
MOMEHTA UMITYJIbCA B UEHTPAJIbHBIX MOJISX.

PabGoTta cuiibl Ha MajloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe
IpeaCcTaBlIeHNUE PA0OTHI CUIIBI.



MOLHOCTH CHUJIBI.

Kunernyeckasi sHeprus maTepuaibHOW TOYKH. TeopemMa 00 HM3MEHEHHUU
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[loreHnManbHple W HENOTEHUMANbHBIE CWIbL. [loTeHIManbHAs >HEPrHUs.
IToreHumanbHas DHEPIUs yIpyro ne(popMUPOBAHHOM MPYKUHBI.
[loreHnmManbHass »HEPrUs TENa B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[loTeHnManbHass 3HEPTHs TeJla B I'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHyTpH U BHe miapa). Bropasg kocMmuueckas CKOpPOCTb. TpeTbs KOCMHUYECKas
CKOpOCTb.

CBs3p paOOThl HENOTEHLHMAIBHBIX CHUJI C HW3MEHEHHUEM MEXaHHYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHynu s WICATbHOM KUJIKOCTH KaK CIEICTBHUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKCHHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE
Ha KOHBbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIIHOCTY CHUJIBI.

W3mMeHeHue sHepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmHbIe nTpeBpalleHns] KUHETUYECKOW M MMOTEHIMAIBHOM SHEPIUM MpU
JNEWCTBUU Ha TEJIO CWIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit skcnepumenm, nabopamopruie padomul, npaKmuKym.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITYTH.

N3mepeHne CUibl TATH, CKOPOCTU MOJIETH 3JEKTPOMOOUIIS U MOILIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coXpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJENCTBHM.

N3mMepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHsI MOTEHLHMAIBHONM SHEPrUU MNPYKUHBI C pabOTOU
CHUJIbI TPEHHS.

Onpenenenue pabOThl CHIIbI TPEHUS MPU JBUKEHUU Tella MO HAKJIOHHOW
IJIOCKOCTH.

Paszpnes 3. MouiekyJisipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUlU.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTndecko Tteopuu (MKT), mx
onbiTHOe oOocHoBaHue. Jluddys3us. bpoyHOBckoe JBHKEHHE. XapakTep
JIBWKCHUST M B3aMMOJECHMCTBHUS YacCTUIl BemlecTBa. MoJaenud CTPOCHHUs TIa3oB,
KUJIKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX
mozeneil. Macca u pasmepbl MoJiekynl (aroMmoB). KosimuecTBo BelecTBa.
[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u crnocoObl e€ usmepenus. Illkana
temneparyp Llenbcusi.

Mopgenes wuaeanpHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUH:
YaCTHULBI T'a3a JIBUXKYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knaneiipona. AOGcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoueccht



B HJEaJbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MIPEAICTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MeXIy JaBICHUEM M CPEIHEM KHUHETHYECKOM JHEprueu
MIOCTYMATEIbHOTO TEIJIOBOTO ABMKEHUS MOJEKYJ HACATBHOIO rasa (OCHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3p  aOCOJIOTHON TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO
CpeaHEN KMHETUYECKOW JHEPruel IMOCTYNATEIbHOIO TEIUIOBOTO IBUKEHUS €€
YaCTULI.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: TEPMOMETD,
O6apomeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peajibHOTO OPOYHOBCKOTO JBUKECHMUS.

Huddy3ust :KUIKOCTEN.

Mogenb onbita lITepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpUCTAIUINYECKUX PEIETOK.

HaGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanne mnporecca yCTAHOBIICHHS TEIUIOBOTO PaBHOBECHS IIpU
TEII000MEHE MEXKy TOpsiueit U XOJIOAHOM BOJOM.

N3yuyeHnue M30TEpMUYECKOTO Ipolecca (PEKOMEHIOBAHO HCHOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30X0pHOTO Mmpolecca.

N3yuyenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUHM AJis
TEPMOJIMHAMUYECKOW CHUCTEMbl. BHemHME U BHYTPEHHHE NapameTphl.
[lapameTpbl TEPMOJUHAMHYCCKON CHCTEMBI KaK CPEJHHC 3HAYCHHUs BEIHYHH,
ONMCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe wnHawano tepMmoauHamukd. CamMONpOWM3BOJIBHAS —pelaKcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeasbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHHM:
ypaBHeHHE MennaeneeBa—KianeiipoHa u BeIpaK€HHE ISl BHYyTPEHHEN DHEPTHUU.
VYcaoBus NPUMEHMMOCTH 3TOW MOJENW: HHU3Kas KOHIEHTPALMsS YacTHll,
BBICOKHE TeMIIepaTypbl. BelpaskeHue 1711 BHyTpEHHEW 3HEpruu 0JHOATOMHOTO
UJEATBHOTO rasa.

KBa3ucratnueckue u HecTaTU4ECKUE MPOLIECCHI.

OneMmeHTapHass pabora B TepMoauHaMUKe. BeruncieHue paboOThl MO
rpaduKy npoiecca Ha pV-auarpaMmme.

Teronepenaya Kak  cnocod  M3MEHEHUST BHYTPEHHEW  SHepruu
TEPMOJIMHAMMUYECKOW cHCTeMbl 0e3 coBepiuieHuss padbotel. KonBekius,
TEIJIONPOBOIHOCTb, U3TYyYEHHUE.

KomnuectBo temnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Maiepa. YaenpHas TEnjaoTa CropaHus
TorMBa. Pacuér kojsuuecTBa TEIUIOTHI NpH Teruionepenade. llonstue 06
aauabaTHOM IpoIiecce.



IlepBblii 3akOH TepMOAMHAMUKHU. BHyTpeHHsAss dHeprusa. KomamuecTBo
TEIUIOTBI M paboTa Kak Mepbl HM3MEHEHHS BHYTPEHHEH dSHepruu
TEPMOIMHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEPMOAMHAMHUKHM IS PAaBHOBECHBIX MPOIIECCOB: YeEpe3
3a/IaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CUCTEMBI MPOXOIUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMHMKH JUII HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXXHO MepeAaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tela K O6ojiee HarpeToMmy
6e3 komnencauuu (Kmaysuyc). HeoOpaTumMocTs mprupoJHBIX MPOIIECCOB.

[IpuHUMIIBI TEVCTBUS TEIUIOBBIX MAIIUH.

Maxkcumanenoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE  AaCMEKThl  MCIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTATENEH.
TertoBoe 3arpsi3HEHUE OKPYKAIOIIEN CPEJIBI.

TexHruecKue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJUIMOHEP, NU3EJIbHBIA M KapOIOpaTOpHBIN ABUTAaTENH, MapoBas TypOUHa,
MOJIyYEeHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIIM3ALMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIM3aUUsl OMOOPTraHMYECKOTO TOIUIMBA
JUTSL BBIPAOOTKU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3menenue Temneparypsl pu aanadaTHyecKoM pacIlIMpEeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3BMEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO IpoLecca.

KommbroTepHble MOIENN TEMIOBBIX IBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenne yaenpHON TEMITOEMKOCTH.

HccnegoBanue nponecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpoLecca.

N3yuyeHue B3aMMOCBSI3M HEPTUU MEKMOJIEKYISIPHOTO B3aUMOJEHCTBUS U
TEeMIIepaTypbl KHIIEHUS KUAKOCTEM.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue W KoHAeHcarusi. McmapeHue u kumneHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacpiiennsle W HeHachlllleHHble mnapbl. KadecTBeHHass 3aBUCUMOCTD
IUIOTHOCTA M JIaBJIEHUWS HACBIIIEHHOIO TMapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT O00BEMA HACBHIIMIEHHOIO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypbl
KUIICHUS OT AaBJICHUS B )KUIAKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe temo. Kpucramimueckue u aMmopdHble Tena. AHU30TPONUS
CBOMCTB KpucTayyioB. lIlnaBinenwe u Kpucrammzauus. YJeiabHas TeIoTa
iaieHus. Cyonumanus.

Hedbopmanuu TBEporo tena. Pactsokenwe u coxartue. Casur. Mopaynb
IOnra. Ilpenen ynpyrux aedopmariuid.

TernoBoe pacimupeHue sXKUAKOCTe U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacuipeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHWH 4YacTUl[ BELIECTBAa Kak
NPUYKHA TEIJIOBOTO pACUIMPEHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B Ga3oBbIX MEPEX0/Iax.

YpaBHeHuUE TEII0BOTO OajaHca.



IosepxHocTHOE HaTsDKeHHE. KOO QHUIMEHT TOBEPXHOCTHOTO HATSIKCHHSL.
Kamwinsipaele  siBieHuda. JlaBieHWe 104 HUCKPUBIEHHON IMOBEPXHOCTHIO
xujakoctu. opmyna Jlamraca.

TexHHuecKHMEe yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: KHJKUE
KpHUCTaJUIbl, COBPEMEHHbBIE MaTEPHAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHUM.

N3mepeHre CUitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.

Kanwnsipasie sBIeHHUS.

Mopeny HEHbIOTOHOBCKOU KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsl nedopmanmii.

Habnronenune mansix nedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydenne 3aKkOHOMEPHOCTEN UCTTAPEHNUS )KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX TApPOB.

N3mepenne aOCONIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA Macchl MapoB B
MTOMEIICHUH.

N3mepenne ko3PppuumeHTa NOBEpXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

UccnepoBanue 3aBUCHMMOCTH JedopMalid pe3UHOBOro oOpasua oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

DnekTpu3anms Tea U €€ NMPOSBICHUS. DJIEKTPUYECKHM 3apsan. /[Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOIHUKH, OUANEKTPUKA U TOIYNPOBOJHHKHU.
DJIeMEHTapHBIM JJIEKTPUYECKUM 3apsAd. 3aKOH COXPAHEHHUs JIJIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dnektpruueckoe noje. Ero geiicTrue Ha 3JIEKTPUUECKHUE 3aPSIbL.

Hanpsixénnocts  anexktpuyeckoro mnosid. IIpoOueiit  3apsia.  JIlunum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh JAEKTPOCTATUUECKOTO MOJsl. Pa3HOCTh MOTEHIIMATIOB U
HanpspkeHue. [loTeHmanbHas HEpPrus 3apsiia B JIEKTPOCTATUYECKOM IOJIE.
[Torenuuan snexkrpocratuyeckoro mois. CBsi3b HANPSXKEHHOCTH TIOJNS U
PA3HOCTH MOTEHIMAJIOB IS JIEKTPOCTATUUECKOTO N0JIsA (KaK OJTHOPOHOTO, TaK
Y HEOJHOPOIHOTO).

[TpuHIUI Cyneprno3uLIMK SJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apsibkeHHOM cdepsl. [lose
PaBHOMEPHO 3apsDKEHHOTO 1Mo 00bEMy mrapa. [lone paBHOMEPHO 3apsKCHHOM
OCCKOHEYHOM IIOCKOCTH. KapThHBI JMHMI HAaNpsOKEHHOCTH STHX MOJCH N
HKBUIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TOJI€. Y CIIOBUE PABHOBECHUS 3apsi/IOB.

JIupnekTpuku B 3JEKTpocTaTHdeckoM  moje.  Jlusnektpuueckas
IIPOHULIAEMOCTb BEIIECTBA.



Konnencatop.  DneKTpoEMKOCTh  KOHJEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O0 KOHAEHCATOPA.

[TapannensHoe  coeguHeHne  KoHAeHcatopoB.  [locmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTHYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHMKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M JEHUCTBUE KOHJEHCATOPAa NOCTOSIHHOM W NEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTBh DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAIN
IJJACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU POHUILIAEMOCTH.

DHEPrus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPA.

3apsiaKa U pas3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

OneHka CHJT B3aMMOJENCTBUS 3apsKEHHBIX TEIl.

HaGnrogenue mnpeBpallleHus SHEPrUM  3apsHKEHHOTO KOHJEHcaTopa B
DHEPIUIO U3TYyYEHHS CBETOAMOAA.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne  pasHocTH NOTEHAAJIOB (HanmpspKEeHUs ) pu
MTOCIEA0BATEIBHOM COEJUHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3zpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlii 31eKmpuiecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

YcnoBrst  CyIIECTBOBAaHMS ~ NOCTOSIHHOTO — DJIEKTPUYECKOTO  TOKA.
Ncrounnku Toka. Hanpsxkenune U n OJ1C &.

3akoH Oma 1 y4acTKa LEemnu.

DJIEKTPUYECKOE  COINPOTHUBIICHHUE. 3aBUCHUMOCTb  COIIPOTHBJICHUS
OJHOPOAHOTO MPOBOJHHMKA OT €T0 JJIMHBI U IUIOLIAJNA IOIEPEYHOTO CEYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, napajuiesIbHOE, CMEILIaHHOE COEIMHEHNE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX DJJeKTpuuyeckux uener. Ilpasuna
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUIHOCTE 3JIEKTPUYECKOro ToKa. TemnoBas MOIIHOCTB, BBIAEISIEMAs Ha
pe3ucTope.

OJIC u BHyYTpEHHEE CONPOTUBIICHHME HMCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOW (3aMKHYTOM) JJEKTpUUECKON Ienu. MOIIHOCTh MCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

KonpencaTop B ienu NOCTOSTHHOTO TOKA.

TexHUYeCKHE YCTPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.



N3mepenne cuitbl TOKa U HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUA ULl PE3UCTOPA,
JIaMITbl HAKaJIUBAHUS U CBETOAUOAA.

3aBUCUMOCTb CONPOTHUBIICHMS IMIIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT CONPOTHUBJIEHUSA TPH
ITOCTOSITHHOM HaIlpSIKEHUU.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHUE TalbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

Crioco0s1 coennHeHus1 ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanne pasHOCTM NOTEHUMAIOB MEXAY IOJII0CAMU HCTOYHHMKA
TOKa OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanne CMEMaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HANPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

HUccnenoBanue 3aBucumoctd DJIC rajabBaHHYECKOrO JJI€MEHTa OT
BPEMEHHU IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pasHOCTM NOTEHUMATIOB MEXAY IOJOCAMUA HCTOYHHMKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJIEKTpUYECKasi MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTD COIPOTUBIICHHS] METAJNIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOcTBeHHass M MOpPUMECHas  MPOBOAMMOCTD
MoJIynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKHUIN TOK B JIEKTPOJIUTAX. DNEKTPOIUTHUECKAS JUCCOIUALIUSL.
DnexTponu3. 3akoHbl Dapanes A1l ANEKTPOIn3a.

DIIEKTPpUUECKU TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
paspsa. Pazmuynble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckre yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIaMIIbl, 3JEKTPOHHO-ITy4YeBasg TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTONMOA, CBETOAMOJ, TalbBaHHWKA, paQUHUPOBAHUE ME[H,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBou pa3psia ¥ IpOBOAUMOCTb BO3AyXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoul, npaKkmuKym.

HaOmronenue anexTposusa.

N3mepenune 3apsaa OTHOBAJIEHTHOTO MOHA.



HccnegoBanue 3aBUCUMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTypBhl.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

Du3nYecKUuil NPaKTUKYM.

CrocoOpl  u3MepeHusi (pU3MUECKMX BEJIMYMH C  HCIOJB30BaHUEM
aHAJIOTOBBIX U IHM(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JaTYNKOBBIX cHUCTEeM. AOCONIOTHBIE W  OTHOCUTENbHBIE TOTPEUIHOCTH
u3MepeHuil pusndecknx BeaudrH. OTeHKa TpaHuIl MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX WM3MEPEHHMM, MCCIEAOBAHUNA 3aBUCUMOCTEN
¢u3nyecKkux BEIMYWH, MPOBEPKA MPEAJIOKEHHBIX rumnore3 (BeIOOp U3 paboT,
ONHMCAHHBIX B TEMAaTHYECKUX paslenax «YUYEHHUYECKHUH 3KCIEPUMEHT,
nabopaTopHBIE pabOTHI, TPAKTUKYM) ).

MexnpeaMeTHble CBS3H.

N3yuenne kypca ¢usuku yriyon€HHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3E€H C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaQUU U TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMuUA, C6A3AHHbBIE C U3YYEHUEM MEMO0006
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMUMHA, 3aKOH, TEOpHUs, HAOJIOJEHHE, SKCIEPUMEHT, MOJEINPOBAHUE,
MOJEJIb, M3MEPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENIbHbIE MNPUOOPHI,
uudponas 1adboparopus.

Mamemamuxka: peumieHue CUCTEMbl ypaBHEHUU. JIuHeWHas QyHKUUA,
napabosa, runepOona, ux rpadukd U CBOMCTBA. TpHUroHOMETpUUECKHUE
GyHKUIHHN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUNUH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexanndeckoe IBWKEHUWE B JKUBOM mnpupone, auddysus,
0CMOC, TEMJIO0OOMEH KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsS3HEHUE OKpYKaroulel
Cpelbl, yTUIU3alKs OMOOPTraHUuYECKOTro TOIUIMBA ISl BBIPAOOTKHU «TETIOBONY U
ANEKTPOIHEPIHH, TMOBEPXHOCTHOE HATSDKEHHME W KanWUIApHBIE SIBIICHUA B
MPUPOJE, IEKTPUUECKUE SABJICHUS B )KUBOU MPUPO/IE.

Xumuna: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKY,
MOJIb BEIIECTBA, MOJSpHAs Macca, MOJyYEeHHWE HaHOMAaTepHaJIOB, TEIUIOBHIE
CBOMCTBAa TBEPABIX TeN, JKUAKOCTEH W Ta30B, KUIKAE KPUCTAIIbI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs —JIUCCOIMAIMS,
raJlbBaHUKa, AJIEKTPOHHAE MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTh BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonocusn:  mnpeoOpa3oBaHWE  JBWKEHHH € HCIOJIb30BaHUEM
MEXaHU3MOB, YYET CYXOTO U JKHUJKOrO TPEHUS B TEXHUKE, CTATUYECKHE
KOHCTPYKIMU (KPOHIUTEWH, peméryarble KOHCTPYKIMH), MCIOJIb30BAHKE
3aKOHOB COXPAHEHMSI MEXaHUKH B TEXHHUKE (TMPOCKOI, BOAOMET U APYTHE),
JIBUTATENIb BHYTPEHHETO0 CrOpaHMsl, mapoBas TypOHUHA, OBITOBOM XOJIOJAMIIbHUK,
KOHJUIIMOHEpP, TEXHOJOTMU TMOJYyYEHHUS COBPEMEHHBIX MaTepHalOB, B TOM
Yyycjie HAaHOMAaTepUaJOB, WU HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3aIluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Tra30pa3psIHbIE JaMIIbl, MOJIYIPOBOJHUKOBHIE
npuOOpHI, raJIbBaHUKA.

11 KUIIACC

Pa3znen 4. JiaekTpoauHaMH KA.
Tema 4. Maznummnoe none.



B3anmonencTBre TOCTOSHHBIX MAarHATOB W TNPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BexkTop MarHWUTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHUTHBIX NTOJIeN. JIMHUY MarHUTHOM MHTYKIWH.

MarsuTHo€ 1oje NpoOBOAHUKA ¢ TOKOM (MPSMOIO MPOBOJIHUKA, KATYIIKH U
KpyroBoro BuTKa). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOAYJb. JIBMKEHUE 3apsHKEHHOU
YacTHUI[bl B OJHOPOJIHOM MarHuTHOM noJje. Padbora cuisl Jlopenna.

MaruuTtHOE nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLECCHI: ITPUMEHEHUE

MMOCTOSTHHBIX MAariuToB, 3JIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna nuHWA WHAYKOMA  MarHUTHOTO  MOJSA  IIOJOCOBOTO U
MOIKOBOOOPAa3HOTO MOCTOSHHBIX MarHUTOB.

KaptuHa nuMHMA MArHUTHOM HWHAYKUUM TOJS JJIMHHOTO MPSIMOIO
ITPOBOAHMKA U 3aMKHYTOI'0 KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

HaGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TprHIMD JEUCTBUS AIEKTPOU3MEPUTEILHOTO npuodopa
MAarHATORJIEKTPHYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, nPAKMUKYM.

HccenenoBanre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

Hccnenoanue AeMCTBUS OCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHue MAarHUTHOM MHAYKUMM HAa OCHOBE MW3MEPEHUS CHIIBI
Awmmepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUHWH. [IOTOK BEKTOpa MarHUTHOU
nHaykuuu. J/IC mHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOM WMHAyKnuu Papanes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJ1C mHAYyKIMKM B IPOBOJHMKE, JBHKYIIEMCS B OHOPOJAHOM MAarHUTHOM
ToJIe.

IIpasuio Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTMBHOCTM B LIEMM HOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOUMHAYKIINH.

DHepPrusi MAarHUTHOTO TTOJIS1 KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTporucTBa U TEXHOJOTHYECKHE MPOLECCHl: MHIYKIIMOHHAS
1€Yb, COJICHOW, 3AIINUTA OT AJIEKTPU3ALUUU TEJI NPHU JBUKEHUU B MATHUTHOM
1oJIe 3EMIIH.

Jemoncmpayuu.

HaGnroneHue siBneHust 21€KTpPOMarHuTHOM MHTYKIIMH.

Uccnenosanne 3aBucumoctd DJ[C MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKa.

IIpasuio Jlenua.

[Tanenne MmarauTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.



SIBneHue caMOMHIYKIIMH.

UccnepoBanne 3aBucumoctd  JOJIC  CaMOMHAYKIIMM OT  CKOPOCTH
VM3MEHEHHUS CUJIbI TOKA B CTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLUU.

OnpeneneHre HHAYKIUU BUXPEBOrO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MO/IeNH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3nen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

apmonnueckue  konebanus. Kunemartnyeckoe W JIWHAMUYECKOE
OMKCaHWe. ODHEPreTHYECKOE OIMCAaHUE (3aKOH COXPAHEHUS MEXAHHYECKOU
sHepruu). BeiBo1 ITMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJEOaHUN U3 UX
HSHEPreTUYECKOro U KHHEMaTUYE€CKOrO OMHUCAHMUS.

Amvmntyna u $aza konebanuil. CBA3b aMIUIUTYbI KOJIEOAHUI UCXOTHOM
BEJIMYMHBI C aMILTUTYIaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora kosiebanuid. Ileproa manbIx CBOOOJIHBIX KOJIEOAHMIA
MareMathuyeckoro masTHuka. Ilepuoa cBOOOAHBIX KOJEOAHUI TPYKUHHOTO
MasTHHKA.

[lonsiTue o 3aryxarommx KojeOaHusX. BbIHYKIeHHbIE KoJeOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOU
KpUBOW. ABTOKOJIEOaHMUS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIEe MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHXKEHHUSL.

HaGnrogenue He3aBUCUMOCTH MEPUOIa MAJbIX KOJEOAHUM rpy3a Ha HUTH
OT aMIUIUTYIbI.

UccnenoBanne 3aTyxamonmx Kojie0aHUM W 3aBUCUMOCTH IEpUOJa
CBOOOHBIX KOJIEOAHUM OT COPOTUBIICHUS.

UccnegoBanue koneOaHuid rpy3a Ha MACCHUBHOW MpPY>XUHE C IEJIbIO
(dopMHpOBaHUA MPEACTABICHUN 00 HI€aTIbHON MOJIENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenue nepuosia cBOOOJTHBIX KOJICOAHUN HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB.

N3yuenne 3aKOHOB [IBIJKEHMSI Tela B XOA€ KOJeOaHWM Ha yIpyrom
noJiBece.

N3yuenne nBMKCHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMITUTY/IbI 3aTyXalOIIMUX KOJICOAHU.

HccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcnumHnuple Koaedanus.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHHS B
uaeallbHOM KoJiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/IbI
3aps/ia KOHJAEHCATopa ¢ aMIUIUTYI0M CHIIbI TOKa B K0J1e0aTeIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.



3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHMsl. BbIHyX1I€HHbBIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUSI.

IlepemenHbIil TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIUTYJAHOE H
JEUCTBYIOIIEE 3HAUYCHUE CUJIBI TOKAa U HANPSOKEHUS MNPU PA3TUYHOU (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouaaJIbHBIN MEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTylIKa
MHIYKTUBHOCTH B LIENIA CUHYCOHMIAJIbHOTO IEPEMEHHOTO TOKa. P€30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Uneanbubiii Tpancopmarop. [IpousBoacTBo, mepenaya u moTpelIeHHe
ANEKTPUYECKON IHEPTUH.

DKOJIOTUYECKHE PUCKH IpPH MPOHU3BOACTBE 3JeKTpodHepruu. KynpTypa
WCIIOJIb30BaHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHnueckre yCTpOHMCTBAa U TEXHOJOTHYECKHE MPOLIECCHI: SIEKTPUUECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTpOIepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWH OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/I€HHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3uctop, kaTymka MHAYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYLIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpoiicTBO M IPUHIIKN IEUCTBUS TpaHCcpopmaTopa.

Mopenb TMHUY 3JIEKTpOoNepe1ayn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

Nzyuenue tpanchopmaropa.

HccnegoBanue nepeMeHHOTO TOKA Yepe3 MOCIeI0BATENbHO COSUHEHHBIE
KOHJIEHCATOp, KaTYIIKy W PE3UCTOP.

HaGnrogenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnegoBanue paboThl MCTOUHHUKOB CBETA B IIEMHU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDI.

MexaHuueckue BOJHBI, YCIOBHUS HMX pacnpoctpaHeHus. [lomepeunbie u
MpOJI0JIbHBIE BOJHBL. [lepuon, CKOpoCTh pacnpOCTpPaHEHHs] W JJIMHA BOJHBIL.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)KE€HHUE, MpejoMiieHrne, UHTepdepeHus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS H3JIyYEHHUS SJIEKTPOMArHUTHBIX
BOJIH. B3anMHast opueHTaIusi BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JNEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJispu3aius, MHTepdepeHuns u qudpakims.

[IIkana 31eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paAMOCBA3U U TENEBUACHUA. Pannonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPELBI.



TexHHueckre yCTpOMCTBA M NMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuUEMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
1eYb, YIbTPA3BYKOBAsI TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebimromieecs Teo Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOAHU.

Habmoienue oTpaskeHus U IpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakiui MEXaHHUYeCKUX BOJIH.

AKyCTHYECKHU PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGmonenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJIO0U U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpenoMJIEHUE, NOoIspu3anus, 1udpakums, UHTepdepeHIus.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhrUOIECTOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomovl, nPaKMUKym.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHEiHOE pacnpOCTpaHEHUE CBETa B OJHOPOMHOM cpene. Jlyu
cBera. TOYeYHBIN NCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakKeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJ10CKOM 3epkate. Chepuyeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJCHUS CBeTa. AOCOIIOTHBIM
nokaszatenb mnpenoMiieHus. OTHOCUTENbHBIM TOKa3aTelb  MPEIOMIICHHUS.
[ToCTOSITHCTBO 4acTOTBhl CBE€Ta M COOTHOUIEHUE [JUH BOJIH NIpPH MEPEXoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 rPaHMILy pa3fena IByX ONTUYECKUX CPE]l.

Xon nyueit B npusme. ucnepcus cseta. CiioxkHBIA cocTaB 0€I0ro CBeTa.
[Ber.

[TomHoe  BHyTpeHHee oTpaxkeHue. lIpenenbHblii  yroa  MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

ColOuparomyie ¥ pacceuBarolue JuH3bI. ToHKass auH3a. DOKycHOE
pPacCTOSIHUE W ONTHYECKash CHUJia TOHKOM JIMH3bl. 3aBUCUMOCThH (DOKYCHOTO
PAcCTOSIHUSI TOHKOM c(eprUuecKOoil JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEILHOTO
MOKa3aTelis MPEeIoOMIICHUS.

®opmyJia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIEro JUH3Y IO/ IPOU3BOJBHBIM YIJIOM K €€ I'JIJaBHOU
ontuuecko ocu. IlocTtpoenue u300pakeHUl TOYKM M OTpe3Ka MpsSMOM B
coOMparOIIMX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTtuyeckue npubopel. Pazpemaromas cnocobHocTh. ['nma3  kak
onTHYECKasi CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU OIITUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBuss HaOMIOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEp(PEPEHIIMOHHOU
KapTUHE OT [JBYX KOIEpPEHTHbIX HWCTOYHHUKOB. [lpuMepnl KiIacCuyecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakumnonHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonsipusanus ceera.



TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckor, ¢oToannapar, MUKPOCKOII, TPOSKIMOHHBIN anmnapar, MPOCBETICHNE
OIITHKH, BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIICHUs CBETA.

Habuoienne noaHoro BHYTPEHHETo oTpaskeHus. MoJienb CBeToBo1a.

HccnenoBanne XoJa CBETOBBIX IYYKOB Yepe3 IUIOCKONApAIIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmonenue natepdepeHnn ceera.

HaOmronenne 1iBeTOB TOHKUX IUIEHOK.

Habnronenue nudpakiium ceera.

N3yuenue auppakinOHHON pEeIETKY.

Habmronenune nudpakiilmioOHHOTO CIIEKTpa.

HaOnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu CBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHS] MEXaHUYECKHUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne nmokazartens NpeoOMIICHHS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHus B CHCTEME U3 IIOCKOIO 3epKaja U JIUH3bI.

[Tony4yeHnue n300pakeHus B CHCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, nHTEpPEpeHInn U MOJSIpU3aliu CBETA.

N3yuenue monsipu3aliid  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JTUDJIEKTPHKA.

N3yuenue unTepPEepeHIINM JIa3epHOr0 U3IYYCHHS Ha IBYX IIEIsX.

Habnronenue aucnepcum.

Habntonenue u ucciaenoBanue uPpakiiuOHHOTO CIEKTpA.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lomyyenue  cnekTpa  M3JAy4Yy€HUs  CBETOAMOJAa  NPU  MOMOUIA
TU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIbHOCTH.

I'paHuupl  OPUMEHUMOCTH  KJIAaCCHUYECKOM  MexaHuku. Iloctymnarsl
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpaszoBanus JlopeHia.
VYcaosue npudMHHOCTH. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMelJieHue
BPEMEHU U COKPAILEHUE JITTUHBI.

DHeprusi 1 UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl € JHEPrued U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus noKosl.

TexHuueckue ycTporcTBa M TEXHOJOTMYECKHUE TMPOIECCHI: CITYTHUKOBBIC
NPUEMHUKH, YCKOPUTENHN 3aPSKEHHBIX YaCTHII.

YyeHnueckuil SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMITyJIbCa UM DHEPTUU  PEISITUBUCTCKUX dacTHI] (IO
doTorpagusM TpeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.



Tema 1. KopnycKynaphno-60an060ii Oyaausm.

PaBHOBECHOE TEIJIOBOE U3IMyYeHHE (M3ITydyeHHE aOCOJIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unortesa Ilmanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®ororpdexr. Ombiter A. I'. CromeroBa. 3akoHbl (oTodddeKTa.
VYpasaenue DiinmTeiHa g potoaddexra. «Kpacnas rpanuna» porosddexra.

JlaBnenne cBeta (B YAacTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAONIYI0O M a0COIFOTHO OTpaXkarolryro moBepxHocTh). Ombitel I1. H.
Jlebenena.

BosiHoBBIE cBoMCTBA yacThll. Bonnsl e bpoia. {nvuHa BosHsl ne bpons
U pa3Mepbl 00JacTH JOKaIW3alMU JIBHKYIIEWCS dYacTulbl. KopryckymnsipHO-
BOJIHOBOM Jtyanu3Mm. udpakiius 3JeKTPOHOB Ha KpHUCTaIaX.

Cneunduka U3MEPEHUN B MHUKpPOMHUPE. CooTHomEeHU
Heonpenenénnocreil I'eiizenOepra.

TexHuyeckne ycTporucTBa M TEXHOJOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHENIBHBI MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/I.

Jlemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekTa.

HccnegoBanne 3aBUCHUMOCTH  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILIEHHOCTH.

CBeToaunosn.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnegoBanue gporopesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanue 3aBUCMMOCTH  CHJIBI  TOKa 4Y€pe3 CBETOAMOJ  OT
HaIpsKEHUS.

Tema 2. Duzuka amoma.

OnbITHl IO MCCIIEOBAHUIO CTPOEHUs aToMa. [InaHeTapHas Monens aToma
Pezepdopna.

[loctynatel bopa. W3nyuenue u morjiomeHue (GOTOHOB MpH NEPEXOAE
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOH.

Bunpl ciektpoB. CiekTp ypOBHEN YJHEPTUH aTOMA BOJAOPOAA.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuyeckre yCcTpOHWCTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopra.

HaOmronenue nuHeRYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenre JUIMHBI BOJIHBI Ja3€pHOTO U3TYyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HaOmronenue nuHeRyaToro crekTpa.

HccnegoBanne crekTpa pa3pekeHHOrO0 aTOMApHOIO  BOAOpOJa H
u3MepeHue nocTossHuon Pundepra.

Tema 3. Qusuka amomno2o A0pa u INEMeHMAPHBIX YACHIUY,.

Hyxknonnas moaens sigpa I'eizendepra—Banenko. 3apsiy sapa. MaccoBoe
yuciio sapa. M3oromsl.



PammoaktuBHOCTh. Anb(a-pacmnan. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacnaja. PaguoakTUBHBIE M30TOIBI B MPHUPOJE.
CBoiicTBa HOHU3HUPYIOLIErO U3NTydYeHHs. BinsgHre pagroaKTUBHOCTH HA KUBBIE
opranu3mMbl. EctecTBeHHBIN (oH n3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledekT macchl sipa.

Anepnsle peakunu. /[lenmeHne u cuHTE3 AAep. SOepHbIE pEaKTOPHI.
[IpoOneMbl ynpaBiasieMOro TEPMOSIEPHOTO CHHTE3a. DKOJIOTMYECKUE ACHEKThI
Pa3BUTHSA SIACPHON SHEPIETUKH.

Mertoapl perucTpaliy U UCCIIEN0BAHUS IJIEMEHTAPHBIX YACTULI.

@yHAaMEHTAIIbHBIE B3aWMMOJEWUCTBUA. bapuOHBI, ME30HBI W JICNITOHBI.
[Ipencrasnenune o CtannaptHoit moaenu. KBapk-TiirooHHasi MOJEIh aJpOHOB.

®usuka 3a npenenamu CrapgaptHor Mojenu. TémHas Marepus U TEMHAs
DHEPIusl.

EanHcTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BWIIbCOHA, SOEpPHBIM PEAKTOpP, TEPMOSIAEPHBIM PpEAKTOpP, ATOMHAas
O0omOa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAaKMUKyMm.

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue nornomieHns 0eTa-4acThIl ATFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.

Otanel pa3BUTHS acTpOHOMHHM. [IpuKiIagHOE W MUPOBO33PEHUECKOE
3HAYEHHE AaCTPOHOMHH. IIpUMEHMMOCTH 3aKOHOB (U3HKU [JIs1 OOBSICHEHUS
MPUPOIBI KOCMHUYECKHX OOBEKTOB.

Meroapl actpoHOMUYECKUX HccienoBaHui. COBpEMEHHBIE OINTHYECKUE
TEJECKOIMbI, PaAHOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bup 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUJIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTB. McTounuk sHeprun CoJiHIA U 3BE3.

3BE3BI, WX OCHOBHBIE XapaKTEpUCTHKU. JlmarpamMma «CIIEKTpaiabHBIN
KJIACC — CBETUMOCTB». 3BE31bI TJIABHOW IOCJIENOBATENBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» ISl 3BE3] TJIABHOM NOCJIENOBATENBHOCTH. BHyTpeHHEe
cTpoeHue 3BE311. COBpEMEHHBIE MTPEACTABIICHUS O MIPOUCXO0KICHUN U DBOIIOLNU
ComHna 1 3BE€311. DTalbl JKU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. I[lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramakTuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B
ANpax TATAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUH.

Yuenuueckue navniooenus.

HaGmronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rj1a30M c
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JJISI ONMPENEIECHUS MOJIOKEHHUS
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEpHOIo
NOJyLIApUs U APKUE 3BE3/IBI.

HaOntonenuss B Teneckon JIyHBI, IJIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUH.



Du3nYecKUuil NPaKTUKYM.

CrocoOpl  u3MepeHusi (pU3MUECKMX BEJIMYMH C  HCIOJb30BaHUEM
aHAJIOTOBBIX U IHM(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JaTYNKOBBIX cHUCTEeM. AOCONIOTHBIE W  OTHOCUTENIbHBIE TMOTPEUIHOCTH
u3MepeHuil pusndecknx BeandrH. OneHKa TpaHull OrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX WM3MEPEHHMM, MCCIEAOBAHUNA 3aBHCUMOCTEN
¢u3nyecKkux BEIMYWH, MPOBEPKA MPEAJIOKEHHBIX runore3 (BeIOOp U3 pabor,
ONHMCAHHBIX B TEMAaTHYECKUX paslenax «YUYeHHUYECKHUH 3KCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o0maroinee MOBTOPEHHE.

O6o0menne W  cUCTeMaTu3alus COJIEp)KaHUsA  pa3fesioB  Kypca
«MexaHukay, «MounekynspHas buznka 51 TEPMOINHAMUKAY,
«nexktpoauHamukay, «Konedanus u BoJdHb, « OCHOBBI CIEIUATBLHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «OIEMEHTbl aCTPOHOMUU U
acTpoU3UKI.

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKKM U aCTPOHOMHUHM B COBPEMEHHOW HAy4YyHOM KapTUHE MHpa, 3HAYEHUE
ONHUCATEIbHOM, CUCTEMATU3UPYIOLIECH, OOBSICHUTEILHOW U MPOTHOCTUYECKOM
GyHKUMNA (U3MYECKOM TEOpHH, POJb (PU3HYECKOW TEOopuru B (POPMHPOBAHUU
MPEACTABICHUN O (PU3MYECKOW KAapTUHE MHUpa, MECTO (PU3HYECKOW KapTHUHBI
MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUNA O
IIPUPOJIE.

MexnpeaMeTHble CBS3H.

N3yuenune Kkypca ¢usuku yriyOon€HHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3E€H C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemnsvie nOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo006
HAYYHO20 NO3HAHUA: SBICHHE, HAay4YHbId QakT, runoresa, (QusnUecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE,
MOJEJIb, M3MEpPEHHUE, MOTPEIIHOCTH HW3MEPEHUN, H3MEpPUTENbHbIE MNPUOOPHI,
uudponas nadbopatopus.

Mamemamuka: pelICEHHE CUCTEMBl ypaBHEHUW. TpUTrOHOMETpUYECKHUE
GyHKUINA: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUUU HA OCH KOOPAUHAT,
cloXeHue BeKTOpoB. Ilpon3BojHbie 53ieMeHTapHBIX (yHKIMA. [lpu3Haku
MoI00Usl TPEYroJbHUKOB, OMpEAeSieHUEe IO MIOCKUX (QUryp m odbéma
TEI.

buonocua: >nexkrpuyeckue sIBJICHUS B JKMBOW MpPUPOJE, KoJjieOaTelbHbIE
JIBWKEHUS B KMBOM NPUPOAE, DKOJIOTMUECKHE PHUCKM IpPU IMPOU3BOACTBE
ANEKTPOIHEPTHH, DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl,
yJIbTPa3BYyKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBJICHUS B YKUBOU
IpUPOJIE.

Xumusa: CTPOGHHE aTOMOB W MOJIEKYJ, KpHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

I'eocpaghusa: marautHble TIONIOCA 3€MIIM, 3QJIEKM MArHUTHBIX PV,
doToChEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TOCTOSHHBIX MATrHHUTOB, 3JIEKTPOMATHHUTOB,
ANEKTpOoJBUTATEND SIKOOU, TeHepaTOp MEPEMEHHOT0 TOKA, MHIYKIIMOHHAS €Yb,
JUHUM  DJIEKTpoIlepenad, dJJEKTPOABMUIATENb, panap, pPaIHONPUEMHUK,



TeneBu3op, aHTeHHA, Tene(oH, CBY-meus, ymbTpasBykoBas AMarHOCTHKA B
TEXHHKE, POCKIMOHHBII alapar, BOJOKOHHAs ONTHKa, CONHEYHas Oarapes,
CIyTHUKOBBIE IPUEMHUKH, €pHAsl SHEPreTUKa U HKOJIOTMYECKUE aCIEeKThl €€
pa3BUTHSL.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3yJIbTaThl OCBOEHHA Yy4yeOHoro mnpenmera «Dusuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBAaThC C(bopMHpOBaHHoﬁ BHYTPEHHEW TMO3WLMUEN JIMYHOCTH,
CHCTCMO!l LICHHOCTHBIX OPHCHTAlH, MO3UTHBHBIX BHYTPCHHHUX y6e>1<z[eHI/H/1
COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOIO OMNbITa U OIbITa JAEITEIIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAINPaBIECHUN BOCHUTATENIBHOM NEATEbHOCTH, B TOM
YHCJIE B YACTH!
rPaXKAAHCKOT0 BOCIIUTAHMSA:

e CchOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMU OOYyYalomerocs Kak

AKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPATUIIUOHHBIX OOIEUETOBEYECKUX TYMAHUCTHYECKUX U
JEMOKPaTUYECKUX LICHHOCTEN;

e TOTOBHOCTb BECTM COBMECTHYIO JESTENbHOCT B  HMHTEpecax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYNPABICHHH B
00pa3oBaTeNbHON OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBaTh C COLMAIBHBIMU HMHCTUTyTaMU B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAaPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e CchOpPMUPOBAHHOCTb  POCCUMCKOM  TIpakAaHCKOW  HJACHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHMBOJAaM,
JOCTUKEHUSIM POCCUMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTh OLEHUBATh CHUTYallUI0O W MPUHUMATh OCO3HAHHBIE
pelIeHus, OPUEHTHUPYSACh Ha MOpPaJbHO-HPABCTBEHHbICE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YYEHOTO;

e OCO3HaHHWE JUYHOIO BKJIA/Ja B MOCTPOCHHUE YCTOMUMBOIO OyIyIIEro.

3CTETHYECKOT0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JSCTETUKY HAYYHOIrO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE.

TPY0BOI0 BOCIIMTAHUS:

e HHTEpPEC K pa3au4HbIM cepam npodeccHOHaTbHON AesSTENbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpILIATH
OCO3HaHHBIA BbIOOp Oyaymiedl mnpodeccud W peaJu30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TJIAHbL;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUU BCEU KU3HHU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e cOpPMUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
I00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPO0JIeM;

e [UIAHUPOBAHUE U OCYIIECTBJIEHUE JIEMCTBUUM B OKPYKAKOLIEU Cpele Ha
OCHOBE 3HAaHUS LIEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;



paciIipeHHe OMbITa JESTEIBHOCTH KOJOTHYECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3UKeE.

HEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpMUPOBAHHOCTH MHPOBO33PEHN, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM AECATEIBHOCTH, TOTOBHOCThH B MPOLIECCE
M3y4YeHUsS (U3MKH OCYLIECTBIATH MPOEKTHYI0 U HUCCIIEI0BATEIBCKYIO
NEeATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme AeHCTBHSA
ba3oBble Jiornuyeckue qeMCTBHA:

CaMOCTOSITENIbHO  (POPMYJTUPOBATh W  aAKTyaJM3UpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECTIATH IENIN ACSITENbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX
TOCTUKCHHS,

BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUYHUSI B paccMaTpUBaEMBIX
(GU3NYIECKUX SABICHUSAX;

pa3pabarbiBaTh IUIaH pelIeHUs] MpoOieMbl ¢ y4ETOM aHaIM3a
MMEIOIIUXCSA MaTepUaIbHBIX 1 HEMaTEPUATbHBIX PECYypPCOB;

BHOCUTh KOPPEKTHUBBI B JCSITENBbHOCTb, OLIEHWBATh COOTBETCTBHE
PE3yNIbTAaTOB LIEISIM, OLIEHUBATh PUCKH MOCIEICTBUHN 1€ATEIbHOCTH;
KOOPJAMHHUPOBATh U BBINIONHATH pabOTy B YCIOBHSIX pEaJbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBINUICHHE TIPH PEIICHUH >KU3HEHHBIX
npo0Jsem.

ba3oBble ucciienoBarTe/bLCKHeE 1eiiCTBUS.

BIIQJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUAMH U
METOAaMH (PU3UYECKON HAYKU;

BIIQZIETh HABBIKAMHM  y4E€OHO-HMCCIIEOBATENbCKOM U MPOEKTHOM
NEATEeIbHOCTH B 007acTU (U3UKH, CIIOCOOHOCTHIO MU TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TIOMCKY METOJIOB pelIeHusl 3aaad (PU3NYecKoro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB O3HAHUS;

BIIQZIETh BUJAMU JESITEIBHOCTU O IMOJTYYEHUIO HOBOTO 3HAHMUSI, €ro
MHTEpHpPETalUH, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalMsIX, B TOM YUCJE MPU CO3JaHUU YUEOHBIX TPOECKTOB B
005acTi QU3HKHY;

BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBS3U M aKTyalM3UpPOBATh 3a/1auy,
BBIIBUTATh THUNOTE3Y €€ pelleHUs, HAXOAWTh AapryMEHThl s
JI0Ka3aTelbCTBA CBOMX YTBEpPXKICHUHM, 3aJaBaThb mapamMeTpbl U
KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJAE pEUICHUS 3aJauydl pe3yJbTaThl,
KPUTUYECKH  OLIEHUBaTh MX  JIOCTOBEPHOCTb, IMPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (POpMyIHMpOBaTh COOCTBEHHBIEC 3a/laud B 00Opa3oBaTEIbHON
JEeSTEIbHOCTH, B TOM YHCIIE IPU U3yUYEeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN ONBIT;
YMETh MEPEHOCUTh 3HaHMUS MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIJIBUTaTh HOBBIE WJEH, NpemjaraTb OPUTHMHAIBHBIE MOIXOIbl U
peLIeHus;
CTaBUTh MNpPOOJIEMBl M 3aJauyM, JAOINYCKAIOIINE aJlbTEPHATUBHBIC
peuieHus.

Pabora ¢ nuHpopmanueii:

BIQJIeTh  HaBBIKAMU  TMOJlydeHUs  uHGoOpManud  (HU3HMUECKOTrO
CollepKaHUsl M3 HCTOYHHKOB pA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh IOWCK, aHAIW3, CUCTEMATH3aLHUI0 M HHTEPIPETALUIO
uH(GOpPMaIUU PA3INYHBIX BUAOB U (GOPM MPEICTABICHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpPMAILINH;

HCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTMd B PpEIIEHWM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/ad C COOJIOJEHUEM TPEeOOBAHUI SPrOHOMUKH,
TEXHUKH 0O€30IaCHOCTH, TMTHEHBI, PECypCcOCOEpeKEHUs, NMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMALITMOHHOW 0€3011aCHOCTH;

CO37aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B Pa3IUUHbIX (JOpMaTax ¢
y4€TOM Ha3HayeHusT MHPOpMAlUU M LEJIEBOM ayAUTOPUH, BBIOMpAs
ONTHUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

OCYUIECTBJIATh OOIIEHHE Ha YypoKaX (U3UKM U BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(IMKTHBIX CUTyalluii M CMSAr4arh
KOH(JIUKTBIL;

pa3BEPHYTO M  JIOTMYHO M3JlaraTb CBOK TOYKY 3pEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M  UCIOJIb30BaTh  IPEUMYyIlEeCTBA  KOMAHJIHOH U
WHIUBUTyaJIbHON PabOTHI;

BBIOMPATh TEMATUKYy W METOAbl COBMECTHBIX JACUCTBUU C Y4ETOM
00ILIMX UHTEPECOB U BO3MOKHOCTEW KaXKJI0T0 WIEHA KOJUUIEKTUBA;
MPUHUMATh LIE€TM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTUKEHHIO: COCTAaBJATH IJIaH
NEUCTBUM, PACHpPENeNITh POAM C YUYETOM MHEHHUM YYaCTHHKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJOT0 YyYaCTHHKA KOMaH/bl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HUJIEU C MO3UIMU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEIECHUE B Pa3IMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPUYECTBO U  BooOpakeHHe, ObITb
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIATh TO3HABATENBHYIO JEATEIHHOCTh B
obOnact (U3MKKM M aCTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh M
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENILHO ~ COCTaBIISAITh  IJIaH  PEIIEHUS  pPacuéTHBIX U
Ka4eCTBEHHBIX 3ajad, IJIaH BBIMOJTHEHUS TMPAKTUYECKON paboThl C
yu4€TOM UMEIONINXCS PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IIPEAIIOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM;



paclMpATh paMKM Y4eOHOro mpeaMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JieNaTh OCO3HAHHBIM BBHIOOp, apryMEeHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMH B 00JIaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JlaBaTh OLIEHKY HOBBIM CHTYalUMsM, BHOCHUTb KOPPEKTHUBBI B
NEATENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BIIQZICTh HABBIKAMH IIO3HABATENBHOW pe(pIECKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX TPOLECCOB, UX PE3YIBTATOB
1 OCHOBaHUI;

WCIIONB30BaTh MPUEMBI pedIeKCUU Jisl OLIEHKU CHUTYallMH, BhIOOpa
BEPHOTO PEIICHUS,

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAJIW3E PE3YyJIbTaTOB
JIeSITEIbHOCTH;

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAJIW3E PE3YyJIbTaTOB
JIeSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO M MPaBO JAPYrUX HA OLIUOKH.

B mporiecce mocTmKeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI TI0
bu3uke IS YpPOBHS CpPEIHEro o0miero oOpa3oBaHUs Yy OOyYaromuXxcs
COBEPIIICHCTBYETCS  OMOITMOHAIBHBIA  HWHTEJUICKT,  TMpeAnoJiararoniuit
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs,  BKJIOYAIOIIETO  CIOCOOHOCTh  NOHMMAaTh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BHJETh  HANpaBIIEHUS  Pa3BUTHUSA
COOCTBEHHOW SMOIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTH
aJanTUPOBATBCS K HOMOIMOHAIBHBIM H3MEHEHUSIM U  MPOSBIATH
TMOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKIIOYAIOMIEH CTPEMIIEHHE K TOCTUKEHHUIO
eI U yCIexy, ONTUMHU3M, MHULMATUBHOCTb, YMEHHUE JI€WCTBOBATD,
UCXOJIsl U3 CBOUX BO3MOYKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh 3MOILMOHAIBHOE
COCTOSIHME APYTMX, YYUTHIBATh €ro MPU OCYIIECTBICHUH OOILEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpauBaTh
OTHOLIEHUSI C JPYTUMU JIIOJAbMH, 3a00TUTHCA, MPOSBIATh UHTEPEC U
paspemniatb KOHMIUKTHI.

IMTPEJIMETHBLIE PE3VJIBTATBI

K xonmy obOyuenust B 10 knacce mpeIMeTHBIC PE3yJIbTaThl Ha YTIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHHUIA:



NOHMMATh pOJib (U3UKK B HSKOHOMHYECKOH, TEXHOJIOTUYECKOMH,
AKOJIOTMYECKOH, COLUMAJbHOM M 3THYECKOM cdepax [IeATeIbHOCTH
YeloBeKa, poJib U MECTO (PU3UKKM B COBPEMEHHOH HAydyHOU KapTHHE
MHpA, 3HAYCHUE OIIMCATEIIBbHOM, CUCTEMATU3HUPYIOLIEH,
OOBSICHUTENFHON W MPOTHOCTHUYECKON (PYHKIMIA (PU3MUECKON Teopun —
MEXaHUKH, MOJEKYJSIpHOM (U3UKM W  TEPMOJMHAMHUKH, POJIb
duznyeckoit Teopun B (HOPMHUPOBAHUH TPECTABICHUN O (DU3HUECKON
KapTUHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHUMOCTH MOJeleld (QU3NYECKHUX Ten U
MPOLIECCOB (SIBJICHMI): MHEpLUaiIbHas CHCTeMa OTCuéra, abCOIIOTHO
TBEPIOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOHOE TajieHue, aOCONMIOTHO ympyras nedopmaius, aOCOIIOTHO
yOpyroe # aOCOJIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENIH rasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOT0) Teja, WACAIbHBIA Tras,
TOYEYHBIN 3apsAl, OHOPOIHOE IEKTPUUECKOE MOJIE;

paszinyath yciaoBus (TpaHUIlbI, 00JaCTH) TPUMEHUMOCTH (U3UYECKUX
3aKOHOB, IOHUMATh BCEOOIINI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATh MEXAHWYECKHE MPOIECChl U SIBJICHUA,
WCIIONB3ysl ~ OCHOBHBIE  IIOJIOKEHMSI WM 3aKOHBl  MEXaHUKH
(OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHXKEHHSI, (DOPMYJIbl KHHEMATUKU
PAaBHOYCKOPEHHOI'O  JIBMKEHMsI, mpeoOpasoBanust [ammnes s
CKOPOCTHM M  IepeMenleHusi, 3akoHbl  HploTOHa,  mpuHOUI
OTHOCUTENBHOCTH ['anuiesi, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON 3HEPTUH, CBSA3b pabOThl CHJIBI
C U3MEHEHUEM MEXAHUYECKON SHEPTUH, YCIOBUS PABHOBECHS TBEPIIOIO
Tena), NPy ATOM HMCMOJIb30BATh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeobpazoBanuii ["anumies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHHs HMITyJIbCa M MEXaHMYECKOM HSHEPruM, 3aKOoHa
BCEMHUPHOT'O TATOTEHUS;

aHAIU3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI W SIBJICHUA,
UCTIONB3yss OCHOBHbIE ToNOKeHHsT MKT u 3akoHBI MONEKYISIPHON
GU3MKK M TEPMOJMHAMUKHM (CBSI3b JIaBJIEHUS WUACAIBHOIO Ta3a co
CpeaHENd  KHHETMYECKOM  DHEPrHued  TEIUIOBOrO  JBWXKEHUS U
KOHIIEHTpalMel €ro MOJIEKYJ, CBS3b TEMIIEPATypbl BEIIECTBA CO
CpeaHEN KMHETHYECKOM JHEpPruel TEIUIOBOTO JBHM)KEHHUS €r0 YacTHII,
CBSI3b JABJICHUSI HWJICAIBHOTO ra3a C KOHLICHTPALMENH MOJIEKYJ U €ro
TeMmneparypoi, ypaBHeHnne MenaeneeBa—KiianelipoHna, nepBblii 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUS SHEPTUHU B TEIUIOBBIX MPOIECCaX),
OpU OTOM MCIHOJIB30BATh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3plBaTh YCJIOBHA NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
Knaneiipona;

aHAIM3UPOBaTh U OOBSICHATH DJIEKTPUUYECKHE SIBJICHUS, HCIOIb3YS
OCHOBHbIE  TOJIO)KEHHUSI W  3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH
COXPaHEHMS AJIEKTPUUECKOTO 3apsiaa, 3aKkoH KynoHa, MOTEeHIHATbHOCTh
ANEKTPOCTATUYECKOTO TOJIS, MPUHIMI CYIEPIIO3HUIMU DIIEKTPUUECKUX
NOJIEM, TIPU 3TOM YyKa3blBas yCIIOBHS NMpUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU Ba)KHBIE COOTHOLICHMS: 3aKOHbI OMa ISl yyacTka
LUEeNU Y JJI 3aMKHYTOM JJIEKTPUUYECKOM Lenu, 3akoH [[xoyna—Jlenna,
npasuia Kupxroga, 3akonsr @apajes AJis 2JIEKTPoIIn3a);



OMHUCHIBATh (PU3MUECKHE MPOILECCHl U SBICHUS, UCIOIB3YS BEIUYUHBIL:
NepeMENIeHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€JIa U CHCTEMBI TEJ,
CUJa, MOMEHT CHJIbl, JIaBJICHHE, [OTEHUMAalIbHAasl  DHEPIrus,
KMHETWYEeCKas »JHEprusi, MeXaHWdecKas »sSHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUJa TSKECTH, CHJIa YIPYTOCTH,
CUJia TPEHUS, MOIIHOCTh, PHEPIrUsl B3aUMOJCUCTBUS Tela ¢ 3eMIIEH
BONIM3M €€ MOBEPXHOCTH, BHEPrus yHpyrou nedopmanuu OpyKUHBI,
KOJIMYECTBO TEIUIOThI, a0OCOJIOTHAs TeMIleparypa Tena, paboTta B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEPrus HUACAIBHOIO OJHOATOMHOIO
ra3za, paboTa HAEaTBbHOIO Ta3a, OTHOCUTENbHAs BJIAXKHOCTH BO3/yXa,
KIIJI waeanbHOr0 TEMJIOBOTO JABUTATEINS; DSJIEKTPUYECKOE TMOJIE,
HaIpsOKEHHOCTh  JJIEKTPUYECKOTO  TOJISA,  HANPSHKEHHOCTh  IMOJIA
TOYEUHOTO 3apsAja WIM 3apsDKEHHOro IIapa B BakKyyMe€ H B
TUAJIEKTPUKE, MOTEHIHUANI AJIEKTPOCTATUYECKOTO MOJs, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CHJIA, CHJIAa TOKa, HaIpsLDKEHHE,
MOIIIHOCTh TOKAa, 3JIEKTpUYECKas EMKOCTh IUIOCKOrO KOHJEHCATopa,
CONPOTUBJICHUE YUYACTKA LIENH C MOCJIEI0BATEIbHBIM U MapaJlIeIbHbIM
COCIMHEHHEM  pPE3UCTOPOB,  SHEPIHUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOpPa;

OOBACHATH  OCOOCHHOCTM  NPOTEKAHHS]  (PU3NYECKUX  SBICHUM:
MEXaHUYECKOE JIBMKEHHUE, TEIUIOBOE JABW)KEHUE YACTHI[ BEIIECTBA,
TEIUIOBOE  paBHOBECHE, OpOYHOBCKOE  JBUkKeHUe, auddysus,
UCIIapeHue, KUIIEHWE W KOHJEHCAlus, IUIABJICHUE M KPHUCTAJLIM3alus,
HaIlpaBJIECHHOCTb TEIUIoNepe auH, ANEKTpU3aLUs TeN,
AKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH 3apsHKEHHOTO MPOBOAHUKA;
MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3UYECKON BETUUHHBI
OT JpYrol ¢ MCHOJb30BAaHUEM MPAMBIX HM3MEPEHUH, MPU ITOM
KOHCTPYHpPOBAaTh YCTAHOBKY, (PMKCHpPOBATh pE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJAE TpadUKOB C Y4ETOM
aOCOJIOTHBIX ~ MOTPEIIHOCTE HM3MEpPEHUH, JieJaTh BBIBOJABI IO
pe3ynbTaTam HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHbIE U3MEpPEHUA (PU3NYECKUX BEIUYMH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA METOJ M3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH  OMBITHI O TPOBEPKE MPEIJIOKEHHON  TUIOTE3bI:
MJIAaHUPOBATh HKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTAJIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTaThl U JI€JaTh BBIBOJL O
CTaTyCe NMPEII0KEHHON TUIIOTESBI;

coOmoaTh mpaBwja  O€30MacHOro0  TpyAa TNpU  MNPOBEIECHUU
UCCJIEIOBAHUNA B paMKax y4eOHOTrO HKCIIEPUMEHTA, MPAKTHUKyMa U
y4eOHO-MCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAHUEM  U3MEPUTENIbHBIX YCTPOMCTB U  J1aOOPATOPHOIO
000pyIOBaHUS;

pelmarh pacu€THhIC 3aJayd C SBHO 33aJaHHOM W HESIBHO 3aJaHHOM
(u3HUecKoil MOJIENBIO: HA OCHOBAaHUM aHAIN3a YCIOBUSI 0OOCHOBBIBATH
BBIOOp (M3MYECKOM MOJIeNId, OTBEUaroIllel TpeOOBaHUSIM 3aJauH,
OpUMEHSATh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(Gu3NUeCKMX TEOpHUl MPU HUCHOJIb30BAHUM MAaTEMAaTHYECKUX METOJ0B
pelieHus 3ajaay, MNPOBOAUTH PACUETHl HAa OCHOBAHMM HMMEHOIIMXCS
JaHHBIX, AHAJU3UPOBATH peE3yIbTaTbl M KOPPEKTHUPOBATH METOIbI
peleHns ¢ YYETOM MOJIYYEHHBIX PE3YyJIbTATOB;



peniaTh KaueCTBEHHBIE 3aJlayd, TPEOYIOIIHME MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TAaKKEe HHTETpAallMM 3HAHUN W3
OPYrUX TPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIa: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOPON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh TEOPETHUECKHE 3HaHHS s OOBSCHEHUS OCHOBHBIX
NPUHIUIIOB  paOOThl  HU3MEPHUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OLIEHMBaTh  NOCIEACTBUA  OBITOBOW U
MIPOU3BOJACTBEHHON  JEATEIbHOCTH  YEJIOBEKAa,  CBSI3aHHOM  C
(GU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
MPEACTABICHU O palUMOHAIBHOM NPHUPOAOIOIB30BAHNN, A TaKKe
Pa3yMHOM HCIIOJb30BAaHUU JIOCTMXKEHUN HAyKW W TEXHOJIOTHH I
JANbHEHIIEro pa3BUTHUS YEJIOBEYECKOTO OOIECTBA;

MPUMEHSATH Pa3Iu4HbIE CIIOCOOBI paboThI ¢ HH(pOpMAaIEN PU3NUECKOTO
COZIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHA, IPX 3TOM UCIOJIb30BaTh COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTHMH JUIsl TOUCKa, MepepabOTKU W NPEIbsABICHUS y4eOHOU H
Hay4YHO-TIOMYJISIPHOM uH(popmaIu, CTPYKTYPUPOBAHUS U
UHTEpOpeTalu  WH(QOpMalMK,  MOJYYEHHOM M3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOIYyYAEMYI HH(OpMAIUIO
U OLEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHWM,
TaK U Ha OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLUK;

MNpOSIBJISITh  OPraHM3alMOHHBIE W TO3HABAaTEJbHbIE  YMEHHUS
CaMOCTOSTENIbHOTO MPUOOpETEHUsT HOBBIX 3HAHWW B Tpolecce
BBINIOJIHEHHSI POEKTHBIX U Y4€OHO-UCCIEeI0BATEIBCKUX PadOT;
paboTaTh B rpyIIE C MCHOJHEHUEM PAa3JIMYHBIX COLMAJIBHBIX POJIEi,
IJIaHUPOBATh ~ pabOTy  TPYMNIbl, PalMOHAIBHO  pacHpenessiTh
JEeSATEeIbHOCTh B HECTAaHAAPTHBIX CHUTYalMsX, aJE€KBaTHO OLIEHUBAThH
BKJIQJl K&XJIOTO M3 YYAaCTHUKOB T'PYIIBI B PEIICHUE paccMaTpUBAEMON
poOJIEMBI;

MPOSIBJISITh MOTHBALMIO K OyAyleld mpoecCHOHATIbHON AeSTENbHOCTH
M0 CHEHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPODUIIA.

K xonmy oOydenus B 11 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:

NOHUMAaTh pPOJIb (PU3UKKM B DSKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOW cepax NeATeIbHOCTH 4YENIOBEKa, POjb U
MECTO (U3MKUM B COBPEMEHHOW HAy4YHOM KapTUHE MHUpa, pOJib
ACTPOHOMMH B IPAKTUYECKOU ACATEIIBHOCTU 4YEJIOBEKA U JaJbHEUIIEM

HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHUE OINKCATENIbHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTEILHON U MPOTHOCTUYECKON (PYyHKIUN
¢u3nueckoil TEOpUM — BIEKTPOJAMHAMHKH, CHEIUAIbHOU TEOpUU

OTHOCUTEJIBHOCTH, KBAHTOBOM (DU3MKH, pOJIb (PU3MYECKOW TEOpHH B
dbopMuUpPOBaHUU MPEJCTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;



pasianyaTh YCIOBUS NPUMEHUMOCTH MOJeleld (PHU3NYECKUX Teln U
MIPOLIECCOB (SIBJIEHUI): OJHOPOAHOE JIIEKTPHUECKOE W OJHOPOIHOE
MarHMUTHOE TIOJIsI, TapMOHMYECKHE KOJICOaHMs, MaTeMaTH4eCKUn
MasATHHUK, UJCANbHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
U7ealbHbIM KoJIeOaTeNbHBIM KOHTYpP, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO s1JIpa U KBAHTOBOW MOJIEJIN CBETA;

pasnuyaTh YCIOBHS (TpaHUIlBI, 00JACTH) MPUMEHUMOCTH (DU3HUYECKUX
3aKOHOB, TOHUMATh BCEOOIINI XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

AHAJIU3UPOBATh U OOBACHATH HIEKTPOMATrHUTHBIE MPOLECCHI U SBJICHUSA,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKHA U
CHEUUaIbHOM  TEOPUUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WMHAyKIMHM, mnpaBuino JleHma, cBa3p  O/IC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPHUYECKOW WEMU CO CKOPOCTHIO
U3MEHEHUS  CHJIbl  TOKAa, IIOCTYJAThl  CIEUHUAJbHONM  TEOpHUH
OTHOCUTEIBLHOCTH DUHINITEITHA);

aHAIM3UPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHl W SIBICHUA,
UCIIONIb3Ysl TOJIOKEHUS KBAaHTOBOM (hM3MKK (ypaBHEHUE ODUWHINTEHHA
st otodddexra, mepBbldi U BTOPOM MOCTyJaTel bopa, mpuHIMI
COOTHOIIEHMS HeonpeneneéHHocTel I 'eifzenOepra, 3aKOHbl COXpaHEHUs
3apsAI0BOTO U MAaCCOBOTO YHMCEII U SHEPTHH B SIAEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciajia);

ONKCHIBATh (PU3UUYECKUE MPOLECCHl U SIBJICHUS, UCIOJIb3YSl BEIUYHUHBIL:
HaIpsSHKEHHOCTD ANEKTPUYECKOTrO oI, MOTEHIMAT
ANEKTPOCTATUYECKOTO oJIs, pPa3HOCTh NOTEHIINAJIOB,
ANEKTPOJABUKYILASL CHJIA, WHAYKIUS MAarHUTHOTO TOJsl, MarHUTHBIN
MOTOK, cuia AmImepa, HWHAYKTUBHOCTb, OJJIEKTPOJABIKYILAS —CuUia
CAaMOMHAYKIIMM, SHEPrus MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PENSTUBUCTCKUI  WMMITyJIbC, TIOJIHASI DHEPIHs, OJHEPrus MOKOs
CBOOOJIHOI YaCTHIIbI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apAan apa, SHEPTUsl CBS3H sIIpa;

OOBACHATHL  OCOOCHHOCTM  NPOTEKAHHS  (PU3NYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAas WUHIYKIUS, CaMOMHAYKIIHS, pe30HaHC,
uHTEepdEepeHIUs BOJH, AUPpaKius, AUCHEPCHs, MOJHOE BHYTpPEHHEE
oTrpaxeHnue, (orosnekrpuyeckuii 3Ppdexr (porosddexr), anbdpa- u
OeTa-pacnajipl siiep, raMma-u3iaydyeHue anaep, PU3nuecKue NPUHIIMIBI
CHEKTPaJIbHOrO aHallh3a U paboThI J1a3epa;

ONpeaeNsaTh HapaBieHUe UHAYKIIMM MAarHUTHOTO TOJIs MPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTh U300paKEHUE, CO3AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOU
JIMH30M, U paCCYUTHIBATh €r0 XapaKTEPUCTUKH;

OPUMEHSTH OCHOBOMOJIAralolue aCTPOHOMHYECKHUE MOHATHUS, TEOPUH U
3aKOHBI JIJII aHajdu3a W OOBACHEHUS (U3MYECKUX IIPOIIECCOB,
IIPOUCXOIAILINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKIAJIAKTUYECKON
cpene; ABMKEeHUsI HEOECHBIX TeJl, DBOIIOLNH 3BE3]] U BCeleHHO;
OPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUIl, MpHU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOIYYEHHON 3aBUCUMOCTH
(Gu3MUeCKMX BEIUYMH B BHUAE TpapUKOB C Y4E€TOM aOCONIOTHBIX



MOTPEUIHOCTE HM3MEPEHMI, JIeJaTh BBIBOABI IO  pe3yJibTaTaM
UCCJIEI0BAHMS;

MPOBOANTh KOCBEHHBIE WM3MEpPEHUS (PU3NYECKUX BEIUYHMH, TPU ITOM
BBIOMpATh ONTUMAJIBLHBIA METO/ U3MEPEHHUS, OLICHUBATh AOCOTIOTHBIC U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH  OMNBITBI [0 TPOBEPKE  MPEUIOKEHHON  THIIOTE3bI:
IJIAHUPOBATh HKCIIEPUMEHT, coOupaThb AKCIIEPUMEHTAJIbHYIO
YCTaHOBKY, AHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIbTaThl U I€JaTh BBIBOJ O
CTaTyce NPeAJI0KEHHON TUITOTE3bI;

ONKCBIBATH METO/BI IMOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOmofath mpaBwia  0e30macHOro  TpyJa TpU  MPOBEIECHUU
HCCJIEOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, IMPAaKTHKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JIEATETBHOCTH  C
UCIIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOHMCTB M  JIaDOPAaTOPHOIO
000pynoBaHus;

peliath pacu€THhIC 33aJa4¥ C SIBHO 3aJJaHHOM WM HEABHO 3aJaHHOU
(u3nuecKo MOJENbI0: HAa OCHOBAHMM aHaliM3a YCJIOBHS BBIOMpATh
(u3nuecKkrue MoJENu, OTBEYANOIIHEe TPEOOBAHUSAM 3a/ayd, PUMEHSTh
(opMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIATHI (PU3NYECKUX TEOPUI
IIpM  HCHOJB30BAHMM MAaTEeMaTHUYECKUX METOAOB pelIeHus 3ajad,
MPOBOJUTHh  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOUIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOMBI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3yJIbTATOB;

peniaTh KaueCTBEHHBIE 3a/layd, TPEOYIOIIMe MPUMEHEHHs 3HaHUU W3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HHTETpalld 3HAHUN W3
OpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOPON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS i OOBSCHEHHUS OCHOBHBIX
NPUHIUIIOB  paOOThl  HU3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX MTPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIAJAa POCCHUUCKUX M 3apyOEkKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaIM3UpOBaTh M OLIGHMBaTh  NOCJIEACTBUA  OBITOBOM U
MIPOU3BOJACTBEHHON  JEATEIbHOCTH  YEJIOBEKa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCaMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
OPEICTAaBICHU O PAIMOHAIILHOM MPUPOJIONOJIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIOJb30BAHUU JIOCTH)KEHUI HAyKW U TEXHOJOTHH IS
JaNbHEHIIIEero pa3BUTHS YEJIOBEYECKOTO 00IECTRA;

OPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOThI ¢ HH(pOpMaLIUEel PU3NYECKOTO
CoJlepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJIOTUM, IIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJI MOUCKA, NMEepepabOTKU M MPEAbsABICHUS y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM uH(popmaIm, CTPYKTYPUPOBAHUS u
UHTEprpeTauud  uWHGOpMalMU,  MOJIYYEHHOM M3  pas3lInyHBIX
MCTOYHHKOB, KPUTHYCCKH aHATM3HPOBATH MOTYYaeMyH0 HH(OPMALMIO
U OLICHMBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHMM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA HUHPOpMAIUK;



NOpOSIBIIATh ~ OpPraHU3allMOHHBIE U TO3HABAaTENbHBIE  YMEHUS
CaMOCTOSITENIFHOTO ~ MPUOOpPETeHHsT HOBBIX 3HAHUW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U YU€OHO-NUCCIIEeI0OBATENIbCKUX PadoT;
paboTaTh B Ipylnme C MCHOJHEHHUEM DPAa3JIMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI,  palMOHaJIbHO  paclpedenaTh
JESTeIbHOCTh B HECTAHJAPTHBIX CHUTYallMsX, aJleKBaTHO OILICHWBATH
BKJIQJ] KaX/I0T0 U3 YYaCTHUKOB TPYMIBI B PEIICHUE paccMaTpUBacMOn
poOJIEMBI;

MPOSIBIISATH MOTHBALMIO K OyAylIel mpodecCHOHaTbHON ACSITENbHOCTH
1o CHEUATBHOCTAM (U3UKO-TEXHUYIECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
No KoaunuecTBO 4acoB

HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue

NPOrpamMMsl Bcero o0pazoBaTe/IbHbIE PECypPChl
I padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPOIbI

TEOpUU

Hayunsiii MeToa no3Hanus bu6nuoreka [JOK
1.1 6
IIPUPOJIBI https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bubanoreka LIOK
21 Kutiemaritka 10 1 https://m.edso0o.ru/f16b68d7
bu6anoreka LIOK
22| HAunawika 10 https://m.edso0.ru/f16b68d7
n bubmorexa [IOK
23 CratiKa TBEPIOrO TENA S 1 https://m.edso00.ru/f16b68d7
bu6nuorexa [IOK
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Wroro no pazmeny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI Bt OK
3.1 MOJIEKYJIIPHOKMHETHYECKOM 15 1 nosmorexa [

https://m.edsoo.ru/f16b68d7
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3.9 Tepmonnnamuka. TenioBble 20 Bu6muotexa [JOK
' MAIIUHBI https://m.edso00.ru/f16b68d7
33 ArperaTHbl€ COCTOSIHUSI BEILIECTBA. 14 bubnuorexa LIOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOJIMHAMUKA
bubmnoreka IIOK
41 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
49 n N . o4 bubmnoreka IIOK
' OCTOAHHEIH STCKTPHACCKHII TOK https://m.edsoo.ru/f16b68d7
43 T 5 bubmuorexa [JOK
' QI B PASIIHHRI cpeitax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmmoreka [IOK
>1 Dusieckiit MpaTHicyM 16 16 https://m.edso0.ru/f16b68d7
Hroro 1o pasneny 16
p 10 bubmuoreka [{OK
C3CPBIOS BpEMA https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME



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

11 KITACC

HaumeHoBaHuUe KosauuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznea 1. JIEKTPOJANHAMUKA
bubmuorexa [IOK
11 Marmutioe e 14 https://m.edso0.ru/39859¢ef1
12 DneKTpoOMarHuTHas 13 1 bubnmnoreka [HOK
' VHIYKIMS https://m.eds00.ru/39859ef1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
21 MexaHudeckue 10 bu6nuorexa [IOK
' KoJIe0aHusI https://m.eds00.ru/39859¢f1
59 DNIEKTPOMarHUTHBIE 15 bubnmnoreka [JOK
' Kose6anus https://m.eds00.ru/39859ef1
Mexanuueckue u
2.3 ANEKTPOMATrHUTHBIE 10 1 bubmmorexa [TOK
' P https://m.eds00.ru/39859ef1
BOJIHBI
bubnmnorexa LIOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bubanoreka LJOK



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

https://m.edso0.ru/39859¢f1

Hroro no pazneny )
Pasznen 4. KBAHTOBAS ®U3UKA
41 KopnyckynsapHo- 15 bubmmoreka [JOK
' BOJIHOBOM JTyaiu3M https://m.edso0.ru/39859ef1
bubmnoreka IIOK
4.2 Pusnka aroma 5 https://m.eds00.ru/39859¢f1
®duzrka aTOMHOIO SIpa
4.3 U 3JIEMEHTAPHBIX 5 Bubmorexa ITOK
' P https://m.eds00.ru/39859¢f1
YaCTUL]
Hroro no pasneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

51 DJIEMEHTHI aCTPOHOMUU 19 bubnmnoreka [JOK
' ¥ acTpO(hH3UKH https://m.eds00.ru/39859¢f1
Wroro no pazaeny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 duzndeckuit 16 16 bu6nuorexa [IOK
' HPaKTUKYM https://m.edsoo.ru/39859ef1
Htoro mo pazneny 16

Paszpen 7. OBOBHIAIOIIEE IOBTOPEHUE

7.1

Cucremarusanus u
00001IEeHne
MIPEAMETHOTO

15

bubnmnorexa LIOK
https://m.edso0.ru/39859f1



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

COJICpKaHUs U OTbITA
JESITEIIbHOCTH,
nproOPETEHHOTO IPU
U3y4eHHUH Kypca
¢buzuku 10 — 11

KJIACCOB
Uroro no pazneny 15
bubmnoreka IIOK
P
€3€pBHOC BpEM 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO
170 16

YACOB 110 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Tema ypoka KonTposabHbie IIpakTn4yeckue
n/ Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
®duszuka — pyHaaMeHTaabHas HayKa bubmorexa HOK
1 i e 1 https://m.edsoo.ru/1beef3
0 MpUpoOJIC
46
Hayunslii MeToA O3HAHUSA U bubnmnorexka LHOK
2 METO/IbI UCCACAOBAHUS (PU3UIECKUX 1 https://m.edsoo.ru/3a7fde
ABJICHUN 29
DKCHEPUMEHT U TEOpHs B Ipoliecce bubnuoteka [JOK
3 no3HaHus npupoasl. Habmoaenue 1 https://m.edsoo.ru/34c49
Y DKCIIEPUMEHT B (hU3HKE 931
bu6nuorexa [IOK
CnocoObl n3mMepeHust GU3NIECKUX
4 p ¢ 1 https://m.edsoo.ru/ca2def
BEJIMYMH
03
AOCONIOTHAS U OTHOCHUTEIILHAS bu6anoreka IIOK
5 MIOTPELIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/7f18fd
(U3MYECKUX BEIUYUH a3
MopenupoBanue B pusuke. Ponb u
MecTO pU3UKU B POPMUPOBAHUH bubmmorexa [JOK
6 PMHP 1 https://m.edsoo.ru/eabbd

COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON

edl



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1

NESITEbHOCTH JIIOIEN

MexaHnuecKkoe IBUKEHHUE.
CucremMa orcuera.

but6mmoreka [IOK

7 OTHOCHUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/e9a52f
nskeHus. [Ipsimas u oOpaTHas 02
3a]]a4i MEXaHHUKH
Pannyc-BekTop maTepuaibHOU
TOYKH, €r0 MPOCKIIUU HA OCH bubnmnoreka [HOK
8 KoopauHaT. TpaekTopus. https://m.edsoo.ru/30a10
[lepememienue. Cxopocts. Ux 8a5
IPOEKIUH HAa OCU KOOPJMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
bubnuorexa [IOK
9 asikeiie. Tpagirieckoe O?HcaHHe https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSIMOJIMHEIHOTO 190
JIBYDKEHUS
Crnosxenue nepemeIeHnii u bubmmorexa [IOK
10 y https://m.edso0.ru/761d1
ckopocren. Pemenue 3agau 8aa
HepaBHoMepHOE BHKEHHE.
MrHoBeHHass CKOPOCTb. bubnmnoreka [JOK
11 Yckopenue. [IpsamonuneiiHoe https://m.edsoo.ru/a9954
JBMKEHUE C TIOCTOSTHHBIM 9a7
YCKOpEHUEM
I'paduueckoe onucanue bubmuoteka [IOK
12 MIPSMOJIMHENHOTO IBUKEHUS C https://m.eds00.ru/b7560

MMOCTOAHHBIM YCKOPCHUCM

bbf



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf

CBobOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO MaacHUA. 3aBUCUMOCTED

but6mmoreka [IOK

13 https://m.edsoo.ru/f7381
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS 09¢
OT BPEMEHH M UX Tpaduku o

bubnunorexa LIOK
JIBrokeHue Tena, OpOIISHHOTO MO/
14 https://m.edsoo.ru/71cbb
YIJIOM K TOPU30HTY
415
KpuBosmHelHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
. bubnuorexa [JOK
VYri0Bast ¥ IMHEWHAsI CKOPOCT.

15 https://m.eds00.ru/33196
[Tepuon u yacrora. fbe
LlenTpocTpeMUTEILHOE U TTOJTHOE T
YCKOpEHHE

bubanoreka LIOK
KonTponbhas padota no teme
16 " . https://m.edsoo.ru/1242f
Kunemartuka
32e
IIepBb1it 3ak0H HproTOHA.
WNHeprimanbHble CUCTEMBI OTCUETA. bu6nuorexa [IOK

17 [IpyHIMII OTHOCUTEIBHOCTH https://m.edsoo.ru/5a9e4
lanunes. HennepuuanbHbie a64
CHUCTEMBI OTCUETA

. but6mmoreka [IOK
Cuna. PaBHOZIEHCTBYIOIIIAS CHIIA.

18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroTona. Macca 837
B3aumoneiicteue ten. Tpernit BrbmroTexa [IOK

19 ' https://m.edsoo.ru/57dba

3akoH HproToHa

505



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505

[IpuHUHMI cyneprno3unuu Cuil.

but6mmoreka [IOK

20 Pemrenue 3a1au Ha npuMeHeHue https://m.edsoo.ru/bdf99
3akoHOB HrploToHa 7fb
3aKOH BCEMUPHOTO TATOTECHHUSI. bu6muoreka [IOK
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON https://m.edsoo.ru/9aba2
Y UHEPTHOM MacCChl b0a
Cuna TsKeCTH M YCKOpeHHUe bubmmorexa [JOK
22 YOEop https://m.eds00.ru/22757
CcBOOOHOrO Na/ICHUS
f26
JIBukeHre HeOECHBIX Te U UX
MCKYCCTBEHHBIX CITYTHUKOB bubmorexa [IOK
23 Y vt i https://m.edsoo.ru/11abfa
[IepBasg kocMu4ecKas CKOPOCTb. 0a
3akonsl Kemnnepa o
bu6nuorexa [IOK
C .3 I'yka. B
24 Y8 YEPYTOCTH. SAKOH & yia. Bec https://m.edsoo.ru/0ae2c
Tena d84
Cuna tpenus. [Ipupoaa u BUIBI cul Bubmorexa IIOK
https://m.edso0.ru/1fa864
o5 TpeHUs. [[BUKCHHE B )KUJIKOCTH U a9
Fase ¢ yaCTOM CHIIbI https://m.edsoo.ru/2ch29
COIIPOTHBIICHUS CPEIIBI 676
HaBnenwne. ' mapocratnyeckoe bubmmorexa [JOK
26 L P https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena 7ad
AOGCOIIOTHO TBEPOE TEIO. bubmmnoreka [JOK
27 IloctynaTtenbHo€E U BpallaTeabHOE bubmuoteka [IOK

JIBH>KEHUE TBEPJIOTO TeJla

https://m.edsoo.ru/2b95d



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

S7e

MOMEHT CHJIBI OTHOCHTEIBHO OCH

bubnunoreka LIOK

28 https://m.eds00.ru/653d3
BpaieHus. [1neyo cuibl
459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu bubmorexa HOK
29 PAOMY TETY- P https://m.edso0.ru/9aa79
Tena. YCIoBUs PaBHOBECHS a7d
TBepJloro Tena. Bunibl paBHOBecHs T
bubmnoreka IIOK
30 Pemenue 3anau https://m.edsoo.ru/dclcaa
c0
KonTponbhas padota no teme bub6nuoreka [JOK
31 "Munamuka. CTaTuKa TBEpOTO https://m.edso0o.ru/9f5a57
Tena" 4c
NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. bu6muoreka [JOK
32 LlenTp mMacc cucTemMbl https://m.edsoo.ru/4bb82
MaTepuaIbHBIX TOUeK. Teopema o 94b
JBM>KEHUH LIEHTpaA Macc
NMnynbe cuitbl 1 U3MEHEHHE bu6muoreka [JOK
33 UMITYJTbCa Tella. 3aKOH COXPaHeHHS https://m.edsoo.ru/13f0a2
uMnynbca. PeakTuBHOE BUKEHUE 21
MoMeHT uMITysibca MaTepUATBHON
Touku. IIpencrasienne o Bubmorexa IOK
34 P https://m.eds00.ru/d6532

COXpPaHCHUH MOMCHTA UMITYJIbCA B
HCHTPAJIbHBIX IOJIAX

eb9



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

bubnunorexa LIOK

35 Pemenue 3amau https://m.edsoo.ru/f7706
d63
Pabora criiel Ha MaJIoM ¥ Ha
KOHEYHOM TEPEMEILICHUN Brbmrorexa LIOK
36 ' https://m.eds00.ru/91397
I'paduueckoe npeacraBieHue 4c7
paboThI CHIIbl. MOIIHOCTD CHJIBI T
Kunernueckas sueprus. Teopema bubnmnoreka HOK
37 00 U3MEHEHUN KNHETUYECKON https://m.edsoo.ru/9a5e2
SHEPrUM MATEPUATBLHON TOUKH er4
IlorennuannpHble U
HEMOTEHIMAILHBIE CHJIBI Bubmorexa IIOK
38 ' https://m.edsoo.ru/554baf
[TorenmanesHas 3Heprus. Bropas cc
KOCMHYECKasi CKOPOCTh o
Tperbs kKocMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATHHBIX
. bu6nuorexa [IOK
CHJI C U3MEHEHUEM MEXaHUYECKOMN
39 https://m.edsoo.ru/f57b4e
SHEPTUH CUCTEMBI TeN. 3aKOH 01
COXpaHEHUs MEXaHUYECKOU _
SHEPTUU
Yapyrue u He e
Py YIpyT bubmuoreka [{OK
CTOJIKHOBEHUS. Y paBHEHUE
40 N https://m.edsoo.ru/f30f43
bepuymnnu nyis uaeansHoU b6
JKUIKOCTH T
but6mmoreka [IOK
KonTponbHas pabota mo Teme
41 https://m.edsoo.ru/474e7

"3aKOHbBI COXpaHEHUsI B MeXaHUKe"

cda



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a

Pa3Butue npencraBnenuii o
npupo/jie TerioTbl. OCHOBHBIE

but6mmoreka [IOK

42 https://m.edsoo.ru/b0a44
nonoxxenus MKT. {uddyzus. 45]?
BbpoyHOBCKOE nBMXEHHE —
Crpoenue ra3000pa3HbIX, KUIKUX
U TBEPABIX Tel. XapakTep bubmorexa I[JOK
43 ' . https://m.edso00.ru/c44d0
JBMOKCHUS M B3aMMOJICHCTBHS 262
4acTHUI] BEIlecTBa T
Macca u pazMepsl MOJIEKYII bubnmnoreka [HOK
44 (aromoB). KonnuecTBo BeliecTna. https://m.edsoo.ru/c5b72
[TocTostHHast ABoraapo ab7
bubmnoreka IIOK
Temneparypa. Termnosoe
45 https://m.eds00.ru/0070d
paBHoBecue. [Ikana Llenscus 493
bu6anoreka IIOK
46 Pemenne 3agau https://m.edsoo.ru/1531a
bab
bu6nuorexa [IOK
47 Wneanpublii ra3. I'a3oBble 3aKOHBI https://m.edsoo.ru/1deb?2
367
YpaBHenue Menpeneena- Bubmorexa IIOK
48 N https://m.edsoo.ru/8d12c
Knaneiipona. Pemenue 3agau 398
bu6nunorexa LIOK
AGcomtoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/14e02
JanpToHa
dif
50 N3omponeccsl B uAcaIbHOM rase ¢ bubmuoteka [IOK



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f

IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.eds00.ru/68878
ds1

I'paduueckoe npeacraBieHue

but6mmoreka [IOK

o1 M30IIPOIIECCOB: U30TEPMA, U30X0Pa, https://m.eds00.ru/13443
n3obapa 27b
but6mmoreka [IOK
52 OcnosHoe ypaBHenue MKT https://m.eds00.ru/c8094
721
bubnuorexa [JOK
53 Pemenue 3amau https://m.eds00.ru/10265
a0s
CBs13b a0COMIOTHON TeMIEepaTyphbl
TEPMOJAMHAMUYCCKON CUCTEMBI CO
. . . https://m.edsoo.ru/c38af8
54 CpeIHel KHHETHUECKOM dHepruei 75
MOCTYIATEILHOTO TEIJIOBOTO o
JIBMOKEHUS €€ 4aCTHIl
O06o001IeHe 1 CUCTEMAaTH3 A bubnnorexa LHOK
55 " " " https://m.eds00.ru/09d12
3HaHui mo reme "OcHoBel MKT fds
bu6nuorexa [IOK
KonTponbhas padbota no teme
56 https://m.edsoo.ru/13ada
"OcaoBBI MKT"
ds9
TepMonnHaMuyeckas cucTeMa.
3ajanue BHEMIHUX ycinoBuil ams T/] but6mmoreka [IOK
57 CUCTEMBI. BHEIIHNE 1 BHYTpEHHME https://m.edsoo.ru/5f8d3

napametpsl. Ilapamerpsr T/
CUCTEMBI KaK CpEHUE 3HAYEHUS

8a3



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3

BCJIMYHMH, OIIMCBIBAIOIINUX e€ Ha
MHUKPOCKOIINYCCKOM YPOBHC

Hynesoe Hauano TepMOAMHAMUKH.
Camorpou3BobHas penaKkcanus

but6mmoreka [IOK

58 https://m.edsoo.ru/8ec51
TJI cucTeMsl K TEIJIOBOMY 20
PaBHOBECHUIO T
Mopens neanbHOro ra3a B bubnuorexa [IOK

59 TEPMOJUHAMHUKE. Y CIIOBHS https://m.eds00.ru/29355
MIPUMEHUMOCTH 3TOW MOJETU 001
VYpaBHenue MeHieneena- bubnmnoreka [HOK

60 Knaneiipona u BeIpakeHUE JUIS https://m.edsoo.ru/ball7
BHYTpPEHHEH 3HEpruu 8d0
Bripaxkenue 111 BHyTpeHHEN
SHEPrUU OJJHOATOMHOI'O bu6muoreka [JOK

61 HJICAJIBHOTO Ta3a. https://m.edsoo.ru/ac5cac
KBasucraruueckue u 15
HECTaTHYECKUE TIPOIECCHI
DnemeHTapHas paboTa B

bu6nuorexa [IOK

TepMOIUHAMUKe. Beraucienue

62 https://m.edsoo.ru/741d5
paboThl o rpaduKy mporecca Ha 733
pV-auarpamme T
Tennonepenada kak crocod
W3MCHCHHUS BHYTPEHHEH SHEPTHH bubmrorexa LIOK

63 yIp P https://m.edsoo.ru/3d734
TJ1 cuctemsl 6€3 coBepIICHUS 561
paboThI 201

64 KonBexknusi, TeIonpoBOgHOCTD, bubanoreka [JOK



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561

U3Iy4EeHUe

https://m.edsoo.ru/157b5
4cd

KonmyecTBo TEIIOTEIL.
TemnoéMkocTh Teaa. Y aenbHas u

but6mmoreka [IOK

65 MOJISIpHAS TETIIOEMKOCTH https://m.edsoo.ru/7ba67
BemiecTBa. Y IeabHas TEIUIOTa 355
CropaHus TOTUIMBA
.. bubmnoreka IIOK
Pacuér xonmyecTBa TEIUIOTHI pH
66 https://m.edsoo.ru/1db5a
TerIoneperaye
dde
bubmnoreka IIOK
[TonsaTre 06 anrabaTHOM Mpolecce.
67 . https://m.edso0.ru/d8098
[TepBbIit 3aKOH TEPMOAMHAMUKH 824
KonnuecTBo TemiaoTs U paboTa Kak bubnuotexa [JOK
68 MepbI U3MEHEHHs BHYTPEHHEN https://m.edsoo.ru/b047a
sHepruun T/l cuctemsl lcd
Bropoii 3akoH TepMOAUHAMUKH IS
bub6anoreka IIOK
PaBHOBECHBIX U HEPABHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeobparumocTts 64
NIPUPOIHBIX IIPOLIECCOB o
. bubnunorexa LIOK
[TpuHIMITBI TEWCTBUS TETUTOBBIX
70 https://m.eds00.ru/2e945
MammH. KITJT
513
MakcumansHoe 3HaueHue KIT/1. bubmorexa LIOK
71 https://m.edsoo.ru/fe3857
uxn Kapno
b9
72 Pemenne 3agau bu6nunorexa LIOK



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9

https://m.edsoo.ru/b3efal
8b

DKOJIOTHYECKUE ACIIEKTHI
HCITIOJIB30BAaHUA TCIIJIIOBBIX

but6mmoreka [IOK

73 . https://m.edsoo.ru/9867a
nsurareieii. TemnoBoe aa7
3arpsI3HEHUE OKPYKAKOLIEH CpeJIbl o
bubmnoreka IIOK
74 Pemenue 3amau https://m.edso0o.ru/c8c70
432
O06001IeHNEe U CHCTEMATH3ALIHS bubmnoreka IIOK
75 3HaHui no treme "TepMoauHaMuKa. https://m.eds00.ru/28d62
TermtoBeie MaIuHbL" b3f
KontponbHas paboTa o teme bubmuoreka [IOK
76 "Tepmoaunamuka. Ternnosbie https://m.edsoo.ru/1b6e2
MaIIuHBI" 6¢5
[TapooGpa3zoBaHue U KOHAECHCALMS. bubmuoreka [JOK
77 Hcnapenue u kunenue. Y ienbHas https://m.eds00.ru/6f8e67
TeII0Ta MapooOpa3oBaHUs ”
HacpliiieHHbie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTHU U JaBIICHUS
HACBIIIEHHOTO TTapa OT bubmorexa [TOK
78 P https://m.edsoo.ru/f5¢17d
TEMIIEPATYPhI, X HE3aBUCUMOCTD 02
0T 00bEMa HACKIIIIEHHOTO Tapa. o
3aBHUCHMOCTB TEMITEPATYPhI
KHUIICHUS OT JIABJICHHS B KUIKOCTH
79 BnaxxnocTs Bo3myxa. AGcomoTHas bubanoreka LJOK



https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02

1 OTHOCUTCIIbHAA BJIA)KHOCTD

https://m.edsoo.ru/30ebb
b79

bubnunoreka LIOK

80 Pewenue 3anau https://m.edsoo.ru/18e95f
3
Tépnoe Teno. Kpucrammmaeckue u bubnmoreka [JOK
81 amopdHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/20a88
CBOWCTB KPHUCTAJJIOB a03
[InaBneHue u KpUCTATUIU3ALIMSL. bubmuoreka [IOK
82 V nenpHas TEIIOTA IJIaBJICHHU. https://m.edsoo.ru/6ee91
CyOmumarust e9f
edopmaruu TBEPIOTO TENA.
Aedop P bubmnoreka IIOK
Pacrskenue u cxarue. CnBur.
83 https://m.edsoo.ru/dalaa
Monyins HOnra. [Ipenen ynpyrux b10
nedopmariuit o
TemuoBoe paciIupeHue KUAKOCTEN
1 TBEPJBIX TEN. AHTAPMOHU3M bubmorexa [JOK
84 p ' vp https://m.edsoo.ru/7baSe
TETJIOBBIX KOJIeOaHUN 4acTHIl e
BEIIECTBA _
[IpeobGpazoBanme SHEPTUU B bubmorexa [JOK
85 peobp P https://m.eds00.ru/97a06
(ha30BbIX Mepexo1ax
72f
bubnmorexa LIOK
86 YpaBHEHHE TEIIOBOTO OaaHca https://m.edsoo.ru/ab152
1fb
K
87 Pemenue 3agau bubmmorexa I10

https://m.edsoo.ru/8ab7f4



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d

0d

IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue

bubnunoreka LIOK

88 . https://m.edsoo.ru/b42f1f
101 UCKPUBJICHHON TOBEPXHOCTHIO 97
*)unkoctu. @opmyna Jlammaca o
O06o001IeHNne U CUCTEeMaTU3AUS
. " bubmnoreka IIOK
3HaHUU 10 TeMe "ArperaTHbie
89 https://m.eds00.ru/0b525
cocrosiHus BemecTBa. ®a3oBbie 75
nepexomnl" —
KonTponbhas padota no teme bu6nuoreka [JOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/7dc2a
®da3oBble epexo b 739
DnekTpu3anus Tea u eé
IIPOSABIIEHUS. DNEKTPUUECKUI bubmuoreka [JOK
91 3apsn. JIBa BuJa 3JIEKTPUUECKUX https://m.edsoo.ru/laff44
3apsanoB. [IpoBonHuKY, 5f
JTUAJIEKTPUKU U MTOJIYIIPOBOIHUKHI
DneMeHTapHBIN AEKTPUIECKUI bubmuoreka [JOK
92 3apsj. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
AIEKTPUYECKOTO0 3apsiaa 24
. but6mmoreka [IOK
B3aumopeiicTBue 3aps10B.
93 https://m.edso0.ru/445b7
Toueunsle 3apsiabl. 3akoH Kynona 746
but6mmoreka [IOK
https://m.edsoo.ru/6b87e
94 Pemenue 3amau

c5a
https://m.edsoo0.ru/08fc19



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bc

Dnekrpuueckoe noie. Ero

but6mmoreka [IOK

95 JEUCTBUE HA IIEKTPUUECKUE https://m.eds00.ru/05c6bf
3apsAbI al
Hanpsyk€HHOCTB IIEKTPUYECKOro
noJist. [1poGuslit 3apsia. Jluaum bu6muoreka [IOK
96 HanpsH>KEHHOCTHU AJIEKTPUUECKOTO https://m.edsoo.ru/3dac6
noJig. OTHOPOHOE AIIEKTPUUECKOE 957
noie
[ToreHmanpHOCTH
ANEKTPOCTATUYECKOTO MO bubsmorexa [IOK
97 P ' https://m.eds00.ru/80021
Pa3nocThs noTeHuanos u 447
HAIPsHKEHUE o
[ToTenuuansHas >HEprus 3apsaa B
ANEKTPOCTATUYECKOM T0JIe bubmmorexa [TOK
98 P ' https://m.edsoo.ru/af5fa3
[ToTeHnman 3MeKTPOCTATHIECKOTO 89
oIS 89
CBs13p HaNPSYKEHHOCTHU OIS U bubmuoreka [JOK
99 Pa3HOCTH NOTEHIIMAJIOB [Tt https://m.edsoo.ru/df7a68
ANEKTPOCTATUYECKOTO OIS 38
[TpuHIMI cyneprno3uun bubmorexa [TOK
100 p yrep N https://m.edsoo.ru/Ocfeda
AIIEKTPHUYECKUX TOJICH 6
but6mmoreka [IOK
101 | Pemenue 3agau https://m.edso00.ru/5a582

263



https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263

[Tone Toueunoro 3apsana. [one

bubnunorexa LIOK

102 . https://m.edsoo0.ru/b297b
PaBHOMEPHO 3apsHDKEHHOM cepbl 53
[Tosie paBHOMEPHO 3apsKEHHOTO TT0
00BEmy 1apa. [lone paBHOMEpHO bubmorexa I[JOK
103 y o . https://m.edsoo.ru/f7a665
3apsHKCHHON OECKOHEUHOU o
IJIOCKOCTH o
[IpoBonHMKY B bu6nuorexa [IOK
104 | »7meKTPOCTaTUYECKOM IIOJIE. https://m.edso00.ru/32405
YcnoBue paBHOBECHS 3apsAI0B eab
JIMPIEKTPUKH U ITOJYIIPOBOJIHUKH B Bubmaorexa IIOK
105 p ynp https://m.edsoo.ru/060eb
AJIEKTPOCTATHYECKOM I10JIe
ab5
Konnencarop. DnekTpo€MKOCTh bu6anoreka IIOK
106 | xonmeHcaropa. DIEKTPOEMKOCTh https://m.edsoo.ru/845b4
IJTOCKOTO KOHJIEHCAaTOpa f73
ITapamnensHoe coenuHeHne Bubmorexa IIOK
107 P https://m.edsoo.ru/d11e8
KOHJICHCAaTOPOB
ce’
IlocienoBaTenbHOE COeqUHECHUE Bubmiorexa LIOK
108 https://m.edsoo.ru/1992
KOHJICHCATOPOB
920
OHeprus 3apsHKEHHOT 0 Bubmiorexa IIOK
109 P p https://m.edsoo.ru/73a34f
KOHJICHCATOpa
18
110 | Pemenue 3amau bubnnorexa [JOK

https://m.edsoo.ru/5fb2ac



https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5

b5
https://m.edsoo.ru/27434
040

JIBr>keHuUE 3apsKEHHOM YacTULIBI B

but6mmoreka [IOK

111 https://m.edsoo.ru/8341d
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe Bac
112 | Pemenue 3amau
O06o001eHre U CHCTEMaTH3aIIH bubnuorexa [JOK
113 | 3HaHWi M0 TeMe "DIEKTPUUECKOE https://m.eds00.ru/57526
mmone" 03f
KonTpoinbsHas paborta mo reme bubnmorexa HOK
114 | P P " https://m.edsoo.ru/cefe90
DIEKTPUYECKOE T10JIe e9
Cuna toka. ITocTOSHHBIN TOK. bu6anoreka IIOK
115 | VYcnoBus cymecTBoBaHuUs https://m.edso00.ru/23331
MIOCTOSIHHOTO DJIEKTPHYECKOTO TOKA 1b5
bu6nuorexa [IOK
Ucrounnku Toka. Hanpsbxkenue u
116 SIIC https://m.eds00.ru/0839a
A 115
3axon Oma Jj1d y4acTKa e bubmorexa HOK
117 Saetde Hemt: https://m.edsoo.ru/f14f25
DIJIEKTPUYECKOE CONTPOTUBIICHUE le
3aBUCHUMOCTh COIIPOTHUBICHUS
OJHOPOJHOI'0 IMPOBOHUKA OT €TI0 bubmorexa HOK
118 AHOPOA p https://m.edsoo.ru/95fcdf
JUTMHBI | TJIOMAIN TTOTIEPEYHOTO 51
ceuyeHust ==
119 | VYnenbpHOE CONPOTUBIICHUE bu6nunorexa LIOK



https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51

BellecTBa. Perrenue 3a1au

https://m.edso0.ru/437f8
300

[TocnemoBarenbHOE, APALICIBHOE,

but6mmoreka [IOK

120 | cMemaHHOE COCIMHCHHE https://m.edso0o.ru/236f7e
[POBOJIHUKOB 07
Pacuér pa3zBeTBIEHHBIX bubmmoreka [JOK
121 | osnextpuueckux menei. [Ipasuna https://m.edsoo.ru/1794cf
Kupxroga 37
bubnuorexa [JOK
122 | Pemenue 3amau https://m.edso00.ru/3881b
469
PaboTa 31eKTpruecKoro Toka bubmorexa LOK
123 P ' https://m.eds00.ru/a3605
3akon Jxoyns —Jlenna
€5c
bu6nuorexa [IOK
124 | Pemenue 3amau https://m.eds00.ru/6761b
fof
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. bubnuoteka [JOK
125 | TennoBas MOIIHOCTb, BhIACIISICMAs https://m.eds00.ru/99750
Ha PE3UCTOPE a6f
but6mmoreka [IOK
126 | Pemenue 3amau https://m.edsoo.ru/eb72fc
24
but6mmoreka [IOK
2C
127 JIC u BHyTpeHitee CONpOTHBIICHIe https://m.edso00.ru/72d45
HMCTOYHHKA TOKA
3af
128 | 3axon OMa [Is MOJTHOM bubmunoreka [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af

(3aMKHYTOI) 3JIEKTPUUECKON LIeTIH

https://m.edso0.ru/221f4
0fb

bubnunoreka LIOK

129 | Pemenue 3amau https://m.eds00.ru/3580b
679
but6mmoreka [IOK
130 | MomHOCTh HCTOYHHUKA TOKA https://m.edsoo.ru/a0ae5
1d8
bubnuorexa [JOK
131 | Kopotkoe 3amMbIKaHuE https://m.eds00.ru/546f5
632
KOHI{GHC&TO B IOCITU ITOCTOSIHHOT'O BI/I6J'II/IOTGK3. L[OK
132 P https://m.eds00.ru/35368
TOKa
f3e
bu6nuorexa [IOK
133 | Pemenue 3amau https://m.eds00.ru/4410c
ef0
Pemenue 3anau mo teme bubmorexa HOK
134 | N . https://m.edso00.ru/a7340
TlocTostHHBIHI SJICKTPHUYCCKHNUN TOK a29
Pemenue 3amau mo reme bubmorexa HOK
135 | . . https://m.edso00.ru/74426
TlocTostHHBIHI SJICKTPHUYCCKHUHN TOK 1b8
Pemenue 3amau mo reme bubmorexa HOK
136 | . . https://m.edsoo.ru/eb5d4
[TocTOSIHHBIN PTEKTPUUECKUN TOK 687
137 | OO6oO1eHne U cUCTEMAaTH3aIUs but6mmoreka [IOK



https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687

3HaHu# 110 Teme "lIlocTosSHHbBIN
ANEKTpUYECKUI TOK"

https://m.edsoo.ru/bfd7a0
50

KonTponbhas pabota no teme

bubnunoreka LIOK

138 | . . https://m.eds00.ru/1885d
[TocTOSIHHBIH PIEKTPUUYECKUIN TOK dfL
DnexTpuyeckas MpoBOAUMOCTh
A3JIMYHBIX BEIICCTB bubmorexa [IOK
139 | P N https://m.edsoo.ru/da794
DneKTpUYecKui TOK B MeTaslIax. 295
CBepXIpOBOIMMOCTh -
DJIEKTPUYECKUI TOK B pacTBOpax U bu6mmoteka [IOK
140 | pacruraBax 3JEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423
Mapaes 118 DIEKTPOIIN3a 491
DNEeKTPUUYECKHI TOK B Ta3ax bubmorexa LOK
141 P ’ https://m.eds00.ru/92d92
IInazma
f76
DNEeKTPUYECKUIA TOK B BAKyyMe bubmorexa HOK
142 P YyMe. https://m.eds00.ru/2E+16
Bakyymnsbie npuOopbl 0
DNEeKTPUUIECKHI TOK B bubmorexa HOK
143 P https://m.edsoo.ru/ab6lc
TTOJTYIIPOBOTHUKAX
660
bubnunoreka LIOK
144 | TlomynpoBOIHHKOBBIE TPHUOOPHI https://m.eds00.ru/83622
200
Ou3nyeckuil NpakTUKyM IO TeMe bubmuoteka [IOK
145 | "U3mepeHue cUIIbI TOKA U https://m.edsoo.ru/5643e

HaIpsKCHUA B ICNIHA ITIOCTOAHHOT'O

as6



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56

TOKA MPU IOMOIIM aHAJIOTOBbIX U
U (POBBIX U3MEPUTEITHHBIX
npuOopoB" win "3HAKOMCTBO C
nudpoBoii maboparopueit mo
¢dusuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIMYMH MPH IIOMOIIN
KOMIIBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO

bubmnoreka IIOK

146 https://m.edsoo.ru/f6292f
JIBUKCHHUS C LIEIBIO ONpeIeTICHUS 5f
MI'HOBEHHOH cKOpocTH" o
Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MIPSAMOJIMHEMHOM
bub6anoreka IIOK
PaBHOYCKOPEHHOM JIBKEHUH T10
147 . " https://m.eds00.ru/6960b
HAKJIOHHOM TJIOCKOCTH" WK Sef
"UccnenoBanue 3aBUCUMOCTH MTyTH _
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NIBHKeHUN"
@uU3NYECKU NIPAKTUKYM II0 TEME
"U3mepenue yckopeHus bubnmnoreka [JOK
148 | cBoOOmHOrO ManeHus" WIn https://m.edsoo.ru/dlea?
"N3yueHue NBUKEHUS TENa, 402
OpOILIEHHOTO TOPU3OHTAIBHO"
Ou3nyeckuil NpakTUKyM IO TeMe bubmuoreka [IOK
149 | "M3ydeHue IBWKCHHS TEJa 11O https://m.edsoo.ru/bcf535

OKPY’KHOCTHU C IIOCTOSTHHOM I10

14



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514

MOJYJIIO CKOPOCTBIO" WK
"UccnenoBanue 3aBUCUMOCTH
nepuoja oopaieHusi KOHUYECKOTo
MasiITHHUKA OT €ro MapaMeTpoB"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue paBHOAEHCTBYIOLIEH
CHJIBI IPU ABMKEHUH OpycKa Mo

HaKJIOHHOH INIOCKOCTH" MIIN bubmnoreka IIOK
150 | "IIpoBepka ruroTesbl O https://m.edso0o.ru/0b34d
HE3aBUCUMOCTU BPEMEHU b84
JBUKCHHSI OpYCKa 110 HAaKIIOHHON
MIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macch”
Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIIT
YIOPYTrOCTH, BO3HUKAIOIIHNX B BuGmiorexa LIOK
151 HPYAHHE H PE3HHOBOM 00pasiie, ot https://m.edsoo.ru/b55b8
ux nepopmanun" unu "Usydyenue lal
JBUKEHUS CHCTEMBI TE,
CBA3aHHBIX HUTHIO, IEPEKUHYTOMN
yepe3 JIErkuit 61ok"
@u3NYeCKUil NPAKTUKYM IO TEME
"N3zmepenue ko3 duimenta Bu6morexa LOK
HOIMOTEK
15p | TPCHIL O BETIHIHE YIJOBOTO https://m.edsoo.ru/b83b1

KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unmu "HccnenoBanue
JBUKEHMs OpyCKa 10 HaKJIOHHOM

607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

IIJIOCKOCTH C TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHS" WIIN
"M3y4yeHue IBUKEHUS rpy3a HA
BaJly ¢ TpeHHUEM"

153

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOTO Tea,
HMMEIOILETO OCh BpalleHus" Wiu
"KoHcTpynpoBaHue KpOHILITEHHOB
U pacy€r CUJl ypyroctu'" win
"N3y4yeHue ycToH4MBOCTH
TBEPAOIO Teja, UMEIOILETO
TJI0IAIb OTIOPHI"

bubmnoreka IIOK
https://m.edsoo.ru/4a04f4
f7

154

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY NIyTH" WK
"N3mepeHue CUilbl TATH, CKOPOCTH
MOJIEIIN AIECKTPOMOOUIIS 1
MOIIHOCTH CUJIbI TSTHU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
Tela C UMIYJIbCOM CUJIBI" WIIH
"UccnenoBanue coxpaHeHus
UMITYJIbCa TPU yIIPYTOM
B3aumoiericTBun" unu "M3mepenue
KUHETUYECKON YHEPIUH Tea 1Mo
TOPMO3HOMY ITyTH"

bubanoreka LIOK
https://m.edsoo.ru/856fb
28e

155

@uU3NYECKUI NPAKTUKYM IO TEME

bubanoreka LJOK



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

"N3y4yeHne n30TepMHUECKOTO
nporecca (PEKOMEH/I0BaHO
UCIoJib30BaHue UG POBOI
naboparopun)" win "M3yueHue
HM30XOPHOIO Mpolecca” uiu
"N3yuenue n3obapHoro mporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

https://m.edsoo.ru/e0fe7e
07

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue yaenbHoi
TEIUIOEMKOCTH" MIIN
"UccnenoBanue mporecca

OCTEIBaHHUS BeliecTBa" WiIn bu6nuorexa [IOK
156 | "HccnenoBauue anuadaTHOrO https://m.edsoo.ru/2f2faa
npouecca” wim "HU3ydenne 61
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUSA KUAKOCTEH"
Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepeHue yaenbHOM TeIIOThI bubmorexa I[JOK
157 https://m.edsoo.ru/6bla2

miaByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX NTapOB" MU
"U3mepenue abCcomOTHON
BJI&YKHOCTH BO3/lyXa U OLICHKA

3b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

Macchl [1apoB B [TOMEILEHUN".
N3mepenue koddpdummenrta
IIOBEPXHOCTHOT'O HATSHKEHUS

158

PuU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHre npeBpamieHust
SHEPTUH 3apSKEHHOTO
KOHJIEHCAaTopa B 3HEPTHUI0
M3IIy4€HHs CBETOANOA" WIIH
"N3yueHue npoTekaHus TOKa B
LIeTIH, coJieprKaleld KoHaeHcaTop"
wiu "Pacnpenenenue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MIOCJIEI0BATEILHOM COEIUHEHUHU
KOHJIeHCaTOpoB"

bubmnoreka IIOK
https://m.edsoo.ru/ec424
377

159

@uU3NYECKU NPAKTUKYM II0 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
CONMPOTUBIIEHUS TPOBOIHUKOB" UITN
"HccnengoBanue 3aBUCUMOCTH CHUJIBI
TOKA OT HAIPSLKEHUS 1J1s1 JIaMIIbl
HakaJuBaHus"

bu6nuorexa [IOK
https://m.edsoo.ru/2b179
dos

160

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anektponusa’ uim
"N3mepenue 3apsiia
OJIHOBAJIEHTHOI'O MOHA'" MIIN
"HccnmenoBanne 3aBUCHMOCTH

but6mmoreka [IOK
https://m.edsoo.ru/64b6e

901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901

COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBHelil ypok. O000ICHHE 1

but6mmoreka [IOK

161 | cucremaTuzanus 3HAHUN TIO TEME https://m.edsoo.ru/ed017
"KunemaTtuka" do3
PesepBHblil ypok. O600611eH1E 1 bu6nuoreka [JOK

162 | cucreMaTu3anus 3HAHUN IO TEME https://m.edso00.ru/31499
"luramuka" 56b
PezepBHblit ypok. O60011eHNE U bub6nuoreka [JOK

163 | cucreMaTu3anus 3HAHUN IO TEME https://m.eds00.ru/0f975
"Crarrka TBEpIOro reia" 2ac
PezepBHblit ypok. O60011eHUE U bubmuoreka [JOK

164 | cucreMaTu3anus 3HAHUN 110 TEME https://m.edso0.ru/6c0df9
"3aKOHBI COXpaHEHUS B MEXaHUKe" cc
PezepBHblit ypok. O6o011eHNE U
CHCTeMaTHu3alus 3HaHUH 110 TeME bub6anoreka IIOK

165 | "OcHoBbI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKUHETHYECKON 976
teopun"
PesepBHrlit ypok. O6001IeHNHE 1
CHCTEMaTMSzEMﬂ 3HAHUU TI0 TeMe bubmorexa [JOK

166 | | https://m.edsoo.ru/Obcc?

Tepmonnuamuka. TemtoBeie 7cl

MaITUHBI" T

167 PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK

cucreMaTrus3anuia 3HAHUM 110 TEME

https://m.edsoo.ru/59ca5



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

"ArperaTtHbie COCTOSHHS BEIECTBA. c9l
da3o0Bble IEPEX0bl"
PesepBHelit ypok. O000IICHHE 1 bu6muoreka [IOK

168 | cucremaTuzanus 3HAHUN IO TEME 1 https://m.edsoo.ru/f2381c
"DnexkTpuueckoe mose" Oc
PesepBubIil ypok. O6006111eHIE 1 bubnuorexa [IOK

169 | cucremaru3zanus 3HaHUH MO TEME 1 https://m.edsoo.ru/3cae6
"TlocTOSIHHBIN 31EKTpUYECKUH TOK" dal
PezepBHblit ypok. O60011€HNE U bubnmnorexka HOK

170 | cucremaTuzanus 3HaHUN IO TEMeE 1 https://m.edsoo.ru/cc768
"Toku B pasIMyHbIX cpenax” 1d4

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
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https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

11 KITACC

N Koau4vecTBo yacoB DJIeKTPOHHbIE
[
Hara uudgponbie
n/ Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bceero H3yYeHHUs o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypcbl
BzaumogaeiicTBHE MOCTOSHHBIX
bu6mmoreka [IOK
MarHuTOB U MTPOBOJHUKOB C
1 1 https://m.edso00.ru/487a85
TOKOM. MarHuTHoe 1ojie. 93
T'unoresa Ammepa o
BekTop MarHuTHON MHAYKIIUHA.
II I/IHI_I;)I/IH cyIIe n031/1u1/11}4] Bubmiorexa ITOK
2 p yrep N 1 https://m.edsoo.ru/4clabc
MarHuTHBIX noei. Jinauu cb
MarHuTHON MHIYKIIHH —
bu6nmoreka [JOK
MarauTHO€E 1oJIe MPOBOIHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OmbIT Dpcrena 62
N bubmuorexa [JOK
Cuita Amrepa, eé
4 p 1 https://m.eds00.ru/26d9c5
HarpaBJieHUE U MOIYITh ba
bu6mmoreka [JOK
5 Pemenue 3amau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amnepa. bubnuoreka [IOK
6 ONEeKTPOU3MEPUTEIBHBIE 1 https://m.edsoo.ru/ad7718
npubopsI d7
7 Cuna Jlopenna, eé€ 1 bubnmuotexa [JOK



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

HAIIPABJICHUE U MOZYIIb.
JIBr>KeHUe 3apsyKEHHOU
4aCTULIBI B OJHOPOJHOM
MarHMTHOM I10JI€

https://m.edsoo.ru/c97afaa
1

bubmuoreka [JOK
8 Pewrenue 3anau https://m.edsoo.ru/504e98
c/
bu6mmoreka [IOK
9 Pabota cunbl Jlopennia https://m.edsoo.ru/d518be
4b
bu6mmoreka [IOK
10 Pemenue 3amau https://m.eds00.ru/93617b
d9
MarnuTtHoe ToJI€ B BEMIECTBE. bu6mmoreka [IOK
11 deppoMarHeTuky, napa- u https://m.edso00.ru/30ff960
MaMarHeTHKA 8
OcHOBHBIE CBOMCTBa
(beppoMarHeTuKoB bubmmorexa [TOK
12 PP ' https://m.eds00.ru/0b5819
IIpumeHeHne 0a
(heppoMarHeTuKoB -
Pemenue 3agad nmo reme bubmorexa LOK
13 \ A | https://m.edso0.ru/5b55c3
MarunuTtHoe 1nosue
07
Pemenue 3agad nmo reme bubmorexa LOK
14 " 8 | https://m.edsoo.ru/41c4ae
MaruauTHO€ noJie
8a
15 SIBneHME ANEKTPOMArHUTHOM bubnuorexa [IOK



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

nHaykuu. [TIoTok BekTopa
MAarHUTHON MHIYKLIHHU

https://m.edsoo.ru/b3efalc
1

bubmuorexa [JOK

16 O/J1C nnnykuuu https://m.edso0.ru/48150b
ds
3aKOH 3JIEKTPOMAarHUTHOU bubmorexa [JOK
17 P https://m.edsoo.ru/aédecl
unaykun dapazes a8
bubmuorexa [JOK
Buxpesoe aniekTpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toku dyko
40
bubmuorexa [JOK
2C
19 AC ninyk B https://m.edsoo.ru/0235cc
ABMOKYIIUXCA ITPOBOAHUKAX 02
bu6nmoreka [JOK
20 Pemenue 3amau https://m.edsoo.ru/4dfda6
18
bu6mmorexa [IOK
21 [IpaBuiio Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCTH. Karymka bu6mmoreka [JOK
22 WHIYKTUBHOCTH B IIeTIH https://m.edsoo.ru/621eae
ITOCTOSTHHOTO TOKa 9d
bu6mmorexa [IOK
A .OC
23 BICHHE CAMOMHAYKINH. /| https://m.edsoo.ru/7ee60c
CaMOWHIYKITHH 28
24 DHeprus MarHUTHOTO MOJs bubnnoreka [JOK



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8

KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

https://m.edsoo.ru/b3cOad
11

bubmuorexa [JOK

25 Pemenne 3amaq https://m.edso0.ru/88f69d
2b
O600mmenue u bubmuorexa [JOK
26 cHCcTeMaTHu3alus 3HaHUH 10 https://m.edso0.ru/764840
TeMe "DIeKTpoiuHaMuKa" 25
KonTponsHasg pabota 1o Teme bubnmorexa [IOK
27 " P P " https://m.edsoo.ru/8ae09b
DNeKTpoAMHAMUKA 08
KonebarenpHas cucrema. bu6mmoreka [IOK
28 CB00OgHbBIE KOJIEOAHUS. https://m.edsoo.ru/7c1db3
I"apmonnueckue KonedaHus 85
Kunematuueckoe u bu6mmoreka [IOK
29 JTHMHAMHAYECKOE OITMCaHNe https://m.edsoo.ru/87ce94
Ko1e0aTeNbHbIX ABM)KEHHUI 98
DHepreTU4ecKoe OMUCAHME.
BrIBOI IMHAMHYECKOTO
OITMCAHU TaPMOHUYECKUX bubmmorexa LHOK
30 . p https://m.edsoo0.ru/e3c996
KoJIe0aHUH U3 UX 9
SHEPreTUICCKOro 1 T
KMHEMAaTHYECKOTO OITMCAHUS
bu6mmoreka [JOK
31 Awmmuntyzaa u ¢aza konedaHui https://m.edsoo.ru/7a0c43
9a
32 [Teprona 1 yacToTa KOIECOAHHIA. bubnmoreka [JOK



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a

[Tepuoa mManbIx cBOOOAHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHHKA. [Tepron
CBOOOIHBIX KOJI€OaHUNI
MPY>KUHHOTO MasITHUKA

https://m.edso0.ru/e03993
19

3aryxaromue KoieOaHusl.

bu6mmoreka [IOK

33 BreinyxaeHnsie koneOaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6mmoreka [IOK
34 ABTOKOJICOaHUS https://m.edsoo.ru/6add26
44
bu6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.eds00.ru/756123
c5
VYpok-koHpepeHius bubnnoreka [JOK
36 "MexaHnuecKkre KoyieOaHus B https://m.edsoo.ru/8ef587
MY3BIKaJIbHBIX HHCTpYMEHTaxX" be
O06001mmenue u
. bu6mmoreka [JOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
37 " https://m.edsoo.ru/eb8418
Teme "MexaHudeckue of
KoJjeOaHus" o
DNeKTpOMarHuTHBIC bubnmoreka [JOK
38 kosebanus. KoebarenpHbIii https://m.edsoo.ru/d4adab
KOHTYp de
39 ®dopmyna Tomcona. Csi3b bubmmoreka [JOK



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
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https://m.edsoo.ru/d4adabde

aMIUIMTYABI 3apsia
KOH/JIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHType

https://m.edso0.ru/093f9af
1

3aKOH COXpaHEHUS SHEPTUU B

bu6mmoreka [IOK

40 UeaIbHOM K0JIeOaTeTbHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxaromue
3JIEKTPOMAarHUTHbHIC bubnnoreka [JOK

41 KoseOaHus. BeiHyX/1eHHbIE https://m.edso0.ru/5e6686
ANEKTPOMArHUTHBIE 19
KoJieOaHus
Ilepemennslii Tok. Pesucrop u bubnuoreka [IOK

42 KOHJICHCATOp B LIEMU https://m.edso00.ru/848361
IIEPEMEHHOI0 TOKa 52
Karymika uHIyKTHBHOCTH B bubmorexa [JOK

43 4 yE https://m.edsoo.ru/cfa307a
L[EeNU TIEPEMEHHOT0 TOKa f
3axon Oma Jjis bu6mmoreka [JOK

44 BJIEKTPUYECKON e https://m.edsoo.ru/8bae38
IIEPEMEHHOTO TOKA €6
MoHOCTh NEPEMEHHOTO
TOKa. AMILUIUTYIHOE U Eubmorexa IIOK

45 . Y https://m.edsoo.ru/lcac6c
JCHCTBYIOIIEE 3HAYCHHUE CHITBI Ac
TOKa W HANPsHKESHUS -

. bubnmuotexa [JOK
46 Pesonanc B anexTpudeckoit 1

https://m.edso0.ru/087506
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Henu

df

bu6mmoreka [IOK

47 Pemenne 3agau https://m.eds00.ru/al16836
a4
Wneanpupnif TpancopmaTop.
paricgop P bubmuorexa [JOK
[TpousBoacTBO, Mepenaya u
48 o https://m.eds00.ru/f97418
noTpeOIeHnE dIEKTPUIECKOI 26
SHEPTUU ae
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOICTBE
anekTpo3Heprun. Kynerypa bubmorexa [JOK
49 PRI https://m.edsoo.ru/a6f74d
HCIIOJIE30BaHMS 03
AIEKTPOIHEPTHH B =
MMOBCEAHEBHOM KU3HU
bu6mmorexa [IOK
50 Pemenne 3agau https://m.eds00.ru/ee6677
ed
bu6nmoreka [JOK
51 Pemenne 3agau https://m.edsoo.ru/7cab59f
8
O06o06mieHue u
. bu6mmorexa [IOK
cUcTeMaTu3alus 3HaHHUH 110
52 " https://m.eds00.ru/401024
TeMe "DIEeKTpOMarHuTHhIE 29
Koneoanus" a
MexaHn4eCcKue BOJIHBI. bu6mmorexa [IOK
53 XapaKTepUCTUKH https://m.edsoo.ru/a58e10

MEXaHHNYECKUX BOJIH

of
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bubmuoreka [JOK

54 CgolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ael10
00
bubmuorexa [JOK
55 3ByK. XapaKkTepUCTUKH 3BYKa https://m.edsoo.ru/138b6f
09
WNudpa3Byk u yabTpa3ByK. bubnnoreka [JOK
56 [IIymoBoe 3arps3HEHHE https://m.eds00.ru/738003
OKpY>Karollen cpeibl 8f
bubmuorexa [JOK
57 Pemenue 3amau https://m.edsoo.ru/cfd918
bf
DNEeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
58 N3nyuenune https://m.edsoo.ru/714e5d
AJIEKTPOMArHUTHBIX BOJTH bl
DHeprus 3IEeKTPOMATrHUTHBIX bubnuotexa [JOK
59 BOJIH. CBOMCTBa https://m.edsoo.ru/d01b81
ANEKTPOMArHUTHBIX BOJH 8c
[Ikana >MeKTPOMarHUTHBIX
BOJIH. [Ipumenenne bubmorera [JOK
60 P https://m.edsoo.ru/49belf
ANEKTPOMArHUTHBIX BOJH B %
TEXHHUKE U OBITY =
[TpuHIMITBI paTUOCBSI3U U
TeneBuAeHus. Paauonokaims. bu6mmorexa [IOK
61 DNeKTpOMarHuTHOE https://m.edso0o.ru/9f96f1f

3arpsi3HEHUE OKpPYXKaromen
cpeabl

8
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KonTponbhas pabota no teme

bubmuoreka [JOK

62 https://m.edsoo.ru/4f7985
"Konebanus 1 BOIHBI" 20
Cger. 3aKOH NPSIMOJIMHEHHOTO bubmorexa [IOK
63 https://m.edsoo.ru/f95664
pacnpocTpaHEHUs CBETa 06
Pemenue 3amau Ha
MIPUMCHECHHE 3aKOHA bubmorexa [JOK
64 . https://m.edsoo.ru/ea32d4
MPSIMOJIMHEHHOTO 55
pacTpocTpaHeHUs CBETa
Otpaxenue ceera. [lnockoe bubnuoreka [IOK
65 3epkaino. Cdepudeckoe https://m.edsoo.ru/a005d2
3epKao bb
[Ipenomnenue cBeTa.
AOGCOIIIOTHBIN U
OTHOCHTEJIBHBIN ITOKa3aTeIb bu6nmoreka [JOK
66 npenomiteHus. [lomHoe https://m.edsoo.ru/bc2e55
BHYTPEHHEE OTPAKEHHE. cd
IIpenenbHbIi yrom MoaHoro
BHYTPEHHET0 OTPaKEHUS
Pemenue 3amau Ha
MIPUMEHECHHE 3aKOHOB bubmorexa [JOK
67 https://m.edso00.ru/49d830
OTpaKeHUS U TIPETOMIICHUS ”
CBeTa
Xon naydeil B mpu3Me. bubmuorexa [IOK
68 JHucniepcus cBeta. CIIOKHBII https://m.edsoo.ru/d8elc3

cocraB Oeroro cBera. L{Ber

be
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JIunzpl. DokycHOE paccTOsTHUE

bubmuoreka [JOK

69 https://m.eds00.ru/604413
Y ONTHYECKasi CHUJIa JIMH3BI 59
[TocTpoenne nzo0paskeHuii B bubnuoreka [IOK
70 JIMH3aX U UX CHUCTeMaXx. https://m.edsoo.ru/bb53b1
VBenandueHue TUH3EI d5
Pemrenue 3amag Ha bubmuorexa [JOK
71 MOCTPOEHHE N300paKEHUIH, https://m.edsoo.ru/5a868f
HOJIy9AEMBIX C TIOMOIIIBIO JINH3 09
bubmuorexa [JOK
72 I'11a3 xak onrTuyeckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3anau. [penens bu6mmoreka [IOK
73 IIPUMEHUMOCTH https://m.edsoo.ru/cd174a
reOMETPHYECKOM ONTHKH 10
CKOopoCTh CBETA U METO/IBI €€ bubmorexa [JOK
74 P https://m.edsoo.ru/f32aab0
U3MEpeHUS 6
bu6mmoreka [JOK
75 Hucnepcus cera https://m.edsoo.ru/lel6cc
6e
bu6mmoreka [JOK
76 WnTepdepennus creta https://m.edsoo.ru/5fc0c63
8
KorepeHnTHble HCTOYHUKHU. bubnuorexa [IOK
77 YcaoBust HaOMIOACHUS https://m.edsoo.ru/c6416d

MaKCUMyMOB U MUHUMYMOB

48
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bubmuoreka [JOK

78 Pemenue 3amau https://m.edso0.ru/3061de
2b
bubmuorexa [JOK
79 [Ipumenenue unteppepeHun https://m.edso0.ru/668edb
c8
bu6mmoreka [IOK
80 Judpakuus cBeTa https://m.edsoo.ru/12ed04
b5
JludpakroHHas pemeTka. bubnuorexa [JOK
81 VYcaoBue HaOIIOICHHS https://m.edso00.ru/f998d9
TJIABHBIX MAKCHMYMOB 64
bubmuorexa [JOK
82 Pemenue 3amau https://m.edsoo.ru/d58c41
la
bu6nmoreka [JOK
[TonepedyHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BoJIH. [lonsipusanus cBera 9
bu6mmoreka [JOK
84 Pemenue 3amau https://m.edsoo.ru/c56¢81
58
bu6mmorexa [IOK
85 CBeToBbIE ABJIEHUS B IPUPOJIE https://m.eds00.ru/0b3636
3d
O0600mmenue u bu6mmoreka [JOK
86 CHCTEMATH3alNs 3HAHUI 10 https://m.edsoo.ru/8al1474

Teme "Ontuka"

8b
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KonTponbhas pabota no teme

bubmuoreka [JOK

87 https://m.eds00.ru/82315d
«Onrukay»
d4
I'paHuUIBI TPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKU Bubmaorexa ITOK
88 ' https://m.edso0o.ru/c9bd77
3aKOHBI JIEKTPOIUHAMUKYU U cb
MIPUHITAIT OTHOCUTEILHOCTH o
. bu6mmoreka [IOK
[Toctynatel cienuaibHON
89 https://m.edso00.ru/c56f05¢
TEOPUH OTHOCUTEITHHOCTH b
[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
bu6nmoreka [JOK
MPUYUHHOCTH.
90 https://m.edsoo.ru/d83742
OTHOCHTENBHOCTH bb
OJTHOBPEMEHHOCTH. —
3ameieHre BpEMEHH U
COKpAIIeHHE JTMHBI
bu6nmoreka [JOK
DHeprus U UMITYJIbC
91 : https://m.edso00.ru/853a64
PEISTHUBUCTCKON YaCTHIIBI o
CBs13b MaccChl ¢ PHEPTUEH U bubnmnoreka [JOK
92 HMITYJICOM PENSITUBUCTCKON https://m.edsoo.ru/b6258ff
YaCTUIIBI. DHEPTHs MOKOs a
PaBHOBeCcHOE TemIoBOE bubmmorexa [TOK
93 https://m.edsoo.ru/f54035

U3ITy4YeHue

as
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bubmuoreka [JOK

9 3akoH cMmenienus Buna https://m.edsoo.ru/1c5ff75
2
bubmuorexa [JOK
95 P'nnotesa M. Tlnaria o https://m.edsoo.ru/a5ffa2l
KBaHTaX. ®OTOHBI g
bu6mmoreka [IOK
96 DHeprus U UMMIyibe GpoToHa https://m.edsoo.ru/7fb307
ec
®oroaddext. OnbiTh A. T bubnuorexa [JOK
97 CroneroBa. 3aKOHBI https://m.eds00.ru/8c68e5
dororddekra b9
VYpaBHeHue DitHIITeHA 15 bubnuorexa [JOK
98 ¢doroaddexra. "Kpacnas https://m.edsoo.ru/01ef45
rpanuia” porodpdexra 56
bu6nmoreka [JOK
.0 I1. H.
99 Aapnerne ceta. OMbITeL https://m.edsoo.ru/64b4f9
JlebGeneBa
66
bu6mmoreka [JOK
100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/f59cfce
C
Bonnsr ne bpoins. [Inuna
BOJIHEBI i€ bpoiinsg u pazMepsl bubmorexa HOK
101 P P P https://m.edsoo.ru/5df8baf
00J1aCTH JIOKaIM3allun 1
JBHKYILEUCS YaCTULIBI B
102 KopnyckynspHo-BOIHOBOMI bubnnorexa [JOK

Tyaan3M

https://m.edsoo.ru/8ccab6
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Judpakius 37eKTPOHOB Ha

bubmuorexa [JOK

103 https://m.edsoo.ru/30dbal
KpHUCTaJIax
8c
Crenuduka u3smMepeHui B
Mukpomupe. CooTHOIIEHUS bubmorera [JOK
104 POMIPE. . https://m.eds00.ru/65783d
HeomnpeaenéHHoCTeN oc
I'eitzenbepra -
bu6mmoreka [IOK
105 | Pemenue rpaduyeckux 3amad https://m.edsoo.ru/e70195
bd
bu6mmoreka [IOK
106 | PemeHnue pacu€THBIX 33124 https://m.edsoo.ru/ee9b31
82
KonTponbHas padota no
temam: "OcnHoBbl CTO" bubmorexa HOK
107 | ) o https://m.edsoo.ru/c3de89
KopnyckynsipHO-BOITHOBOM 1a
nyanuzm" o
OMLBITHI 110 MCCIIEIOBAHUIO bu6mmoreka [JOK
108 | crpoenus aroma. [lnanerapHas https://m.edsoo0.ru/312b75
Mozenb aroma Pesepdopaa Oa
bu6mmoreka [IOK
109 | Ilocrynatsr bopa https://m.edsoo.ru/404dfa
9a
Buasl cnektpoB. CriekTp bubnmuoteka [JOK
110 | ypoBHeii SHEprUH aTOMa https://m.edsoo.ru/cf74b1

BOZIOpOJIA

la
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CroHTa"HHoe U BBIHYXXICHHOC

bubmuoreka [JOK

111 https://m.edsoo.ru/f945d8
U3ITy4YeHUE CBETa 5¢
bubmuorexa [JOK
112 | Jlazep https://m.edso00.ru/2288a0
c4
Hyknonnas monens siapa
FgﬁseH6epra-I/II;aHeH}Il<I()). bubmorexa [JOK
113 https://m.edsoo.ru/34ada5
3apsii 1 MaccoBOE YHCIIO Spa. de
H3oTonbl. PagnoakTMBHOCTH _
3aKoH paIuOaKTUBHOTO
pacnanga. CBoricTBa
MOHU3HPYIOUIETO U3ITYYCHHS. bubmorexa [JOK
114 https://m.edsoo.ru/aab98b
Brnusinue paagnoakTHBHOCTH Ha of
KUBBIE OpPTaHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl sapa. JAnepHoie BuGorexa LIOK
115 | Peartm #lnepiibie peakTopbl. https://m.edsoo.ru/ff1758d
[TpoGnems! yrpaBisieMoro 0
TEPMOSIICPHOIO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThI
Pa3BHUTHS SJICPHON SHEPTETUKH
Meroasl perucTpauuy U bubnnorexka [JOK
116 | wuccnenoBaHUs AIIEMEHTAPHBIX https://m.edsoo.ru/lac08a

YacCTHII. (DYH)IaMeHTaJ'II)HBIe

5b
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B3auMozcicTBUA. bapruonsl,
MC30HBI U JICIITOHBL.
[IpencraBnenue o
CrangaptHoit Mmoaenu. KBapk-
TJIFOOHHAS MOJEJb aJPOHOB

du3uka 3a npeaeaaMu
CrangaptHoit Mmoaenu. Témuas

bu6mmoreka [IOK

117 | wmarepus u TEMHas SHEPIHs. https://m.edsoo.ru/c026fd
EaunctBo ¢puznueckoit 37
KapTUHBI MUpa
Dransl pa3BUTHS aCTPOHOMUHU. bubmorexa [JOK

118 https://m.edsoo.ru/ad73el
3HaueHue aCTPOHOMUU 45
[IpuMeHnMOCTB 3aKOHOB
bu3UKK 1715 OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX bubmorexa [JOK

119 https://m.edso00.ru/39c440
00BEKTOB. MeTobl 28
ACTPOHOMHUYECKHUX
HCCIIEIOBAHU I
CoBpeMEHHBIE ONITUYECKHE bubnnoreka [JOK

120 | TeneckoImbl, pagUOTEIECKOTIHI, https://m.edsoo.ru/4877aa
BHeaTMoc(epHasi aCTpOHOMUS le
Bun 3B€31H0TO HEbA.
Co3Be3nus, spkue 3BE3/bI, bubmmorexa LOK

121 https://m.edsoo.ru/aac588
TUTAHETHI, UX BUAUMOE eb
JIBUKCHHE

122 Conneunas cuctema. ColHIIE. bu6mmoreka [JOK
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ComnHeuHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edso0.ru/22748e
b4

3BE3/bI, UX OCHOBHBIE

XapakTepuCcTUuku. Jnarpamma bubmorexa LOK
123 | Pactep . P https://m.eds00.ru/421699
CHEKTPaJIbHBIN KJIacc — 44
CBETUMOCTB" T
3Be3/1bI IIIaBHOU bubmorexa [TOK
124 https://m.edsoo.ru/b3ch76
IMOCJIEC0BATEIIBHOCTH 6c
Bnytpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE NPeACTaBICHUS bubnuoreka [IOK
125 | o mpOUCXOXKACHUU H https://m.edsoo.ru/d09da4
sBomtonu CoTHIA U 3BE3]. 94
DTanbl )KU3HU 3BE3]T
Mneunsiii [1yte — Hama
bu6mmoreka [JOK
I'amakTuka. TUIIBI TaTaKTHK.
126 . https://m.edsoo.ru/7cd10a
UYEpHble ABIPHI B s1/1pax 0a
TAIAKTHK o
Bcenennas. Pacmimpenne Eub 10K
nonMMoTeKa
Bcenennoii. 3akon Xa60a.
127 HICHION, SAIOH AZ0I https://m.eds0o.ru/3dbdf0
Teopus bonpmoro B3peIBa. 4
PenukToBOE H3MydeHUE o
MacimraOHast CTpyKTypa bubmmorexa [TOK
128 . PYKTYP https://m.edsoo.ru/ce2346
Bcenennoii. Meraranaktuka 33
129 | Hepeménubie mpoOIeMBbI bubnnorexa [JOK
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aCTPOHOMHHU

https://m.edsoo.ru/d37d9ff
e

130

Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
MarduTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' WA
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" MU
"UccneqoBanue AeHCTBUI
IOCTOSSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361a
ef

131

Ou3nyecKuil MpakTUKyM 10
Teme "M3mepeHue cuibl
Awmnepa" win "M3yuenune
3aBHCHUMOCTH CHJIBI AMIIepa OT
CUJIBI TOKA" WJIN
"OnpeneneHne MarHUTHOU
MHIYKIIMK Ha OCHOBE
nu3MepeHus cuiibl Ammepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae9le
9

132

@uU3NYECKUI PAKTUKYM 110
TeMe ""MccaenmoBanue SIBICHUS
3JIEKTPOMAarHUTHON
WHIYKIUU" WIn
"OnpeneneHre HHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJisA"

https://m.edso00.ru/c36658
da

133

Pu3NYECKUil NPAKTUKYM IO
TeMme "HccienqoBaHue IBIEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb63
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camouHaykiuun" wim "Coopka
MOJIEININ HJIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue nepuona

bu6mmoreka [IOK

134 | cBoGoaHBIX KONIEOaHUI https://m.edsoo0.ru/5d159d
HUTSIHOTO U IPY>KUHHOTO 35
MasATHUKOB"
Pu3NYECKUl NPAKTUKYM 110
teme "l[IpeoOpazoBanue bubmorexa HOK
135 https://m.edso0.ru/a28026
SHEPI'Uu B NPYKUHHOM bd
MasTHHUKE" o
Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
MOCJIEIOBATENIHFHO bu6mmorexa [IOK
136 | coeauHEHHBIE KOHIEHCATOD, https://m.edso00.ru/89dc2d
KaTyIIKy U pe3ucTop" Win 90
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"
Pu3nYeCcKuil NPAKTUKYM I10 bubnnorexka [JOK
137 | Tteme "M3yueHue mapamMeTpoB https://m.eds00.ru/b10066
3BYKOBOM BOJIHBI" la
Pu3nYeCcKUil IPAKTUKYM I10 bubnnorexka [JOK
138 | Teme "U3mepeHue nokaszarens https://m.edso00.ru/42569e

MpEeTOMJIEHHUS CTeKIA" WIn

al
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https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1

"TTony4yenue n300pakeHNs B
CHCTEME U3 IJIOCKOTO 3epKaa
Y JIUH3bI"

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (DOKYCHOTO
paccTosiHUsA OT BellecTBa (Ha

bubmuorexa [JOK

139 " https://m.edsoo.ru/b879fb
IpUMepe KUJIKUX JIMH3)" UIIH af
"N3mepenue GokycHOTO o
pPacCTOSHUS PACCEUBAIOIINX
uH3"
DU3nYeCcKuil MPAKTUKYM 10
Teme "HaOnronenue Bubmiorexa ITOK
140 https://m.edsoo.ru/8b7ac7
audpakuum, HHTephepeHIN 37
Y TIoJisipu3aIuu ceera' _
Pu3nYecKuil NPaKTUKYM 110
teMe "OnpeneneHue UMITyJIbca
Y DHEPIUH PENIATUBUCTCKUX bubmorera [JOK
141 PP https://m.eds00.ru/63756¢
yactull (1o ¢poTtorpadusim 47
TPEKOB 3apsKEHHBIX YacTHUIl B _
MarHMTHOM moJje)"
Pu3nYeCcKuil NPAKTUKYM I10
teme "M3mepeHune nmocTosHHOM
[Inanka Ha ocHOBe bubmotexa [IOK
142 https://m.edsoo.ru/eb916f

uccnenaoanus Gorodddexra"
nin "Uccienosanue
3aBHCHMOCTH CHJIBI TOKA Yepe3

82
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CBETOJMO]I OT HalpsLKeHus"

143

®U3NYECKUN TPAKTUKYM I10
teMe "MccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZIOPOJIa U U3MEPEHUE
noctrosiHHoM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651e
b8

144

PuU3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
pannoakTUBHOTO (hoHa C
KCIIOIB30BaHUEM J103UMeTpa"
nnu "M3ydeHue noriounieHus
OeTa-4yacTuL AJIFOMUHHEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe
6e

145

Pu3NYECKUl NPAKTUKYM 110
teme "HaGmronenus 3BE34H0T0
Heba HeBOOPYKEHHBIM TJ1a30M
C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL ONIPEAEIICHUS] TIOJI0KEHUS
HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTO
MOJTyIIApUS U SIPKHE 3BE3BI"
v "HaOarogeHus B TENECKONI
JIyHBl, IUTAHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

bu6mmorexa [IOK
https://m.edso00.ru/107202
le

146

O06001IeHne 1
cucreMartusanus 3HaHu. Ponb

bu6mmorexa [IOK
https://m.edsoo.ru/ad6dde
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(U3MKK U ACTPOHOMUH B ed
3KOHOMHYCCKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOM U DTUYECKOU
chepax neaTeTbHOCTH
YyeaoBeKa
O6o06meHue u
cucTtemaTrusanus 3Hanuil. Poib bubnuorexa [JOK
147 | wu mecto GUBUKH U https://m.edsoo.ru/18f19f7
aCTPOHOMHUHU B COBPEMEHHOM c
HAay4YHOUM KapTHHE MHUpa
O6o06meHue u
cucTeMaTu3alus 3HaHui. Poib
¢busnueckoil Teopuu B
(dhopMUpOBaHUH
IIpe/ICTaBICHUI 0 PU3NYEeCcKOn bubmorexa HOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHPA, MECTO f4
(bu3HYECKOi KapTUHBI MHpa B o
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUI O PUPOJIE
O06001menue u bu6mmoreka [JOK
149 | cucremaTu3alus 3HaHHUH 10 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O0600mmenue u bu6mmoreka [JOK
150 | cucremaru3anus 3HAHUH 10 https://m.edsoo.ru/4e31b5

Tteme "Kunematuka"

07
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O06o0meHue u bubnuorexa [JOK
151 cucTeMaTu3alus 3HaHUH 110 https://m.edsoo.ru/2dfbafc
teme "JluHamuka" 5
O60061eHue u
. bu6mmoreka [IOK
CUCTEMaTHU3alMs 3HAHUN 110
152 " https://m.edsoo0.ru/3cca48
teMe "CraTuka TBEpI0TO 26
Tena" o
O060061eHue u
cUCTEeMaTHU3alMs 3HaHUH 110 bubnnorexa [IOK
153 " https://m.edso0.ru/32a4d1
TeMe "3aKOHbI COXpPAaHEHHUS B 20
MeXaHHuKe" o
O060061eHue u
cUCTEeMaTHU3alMs 3HaHUH 110 bubmorexa [IOK
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- 28
KMHETUYEeCKOU Teopun” o
O06001mmenue u
cHCTEeMaTHU3allMs 3HaHUH 110 bubmorexa [IOK
155 " https://m.edsoo.ru/c63f7cl
teme ""TepmoauHaMuKa. 0
TenmoBbie MalIUHBI" B
O0600mmenue u
CHCTEMAaTH3alMs 3HaHUH I10 bu6mmoreka [JOK
156 | Teme "ArperaTtHble COCTOSHUS https://m.edsoo.ru/1d36b5
BemectBa. MazoBble bl
nepexopl”
bu6mmorexa [IOK
O60061eHue u
157 o https://m.edsoo.ru/3bfodef

cHCTEMaTH3aInsI 3HaHUH 110

9
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Teme "DnekTpuieckoe nosue"

O06001IeHne 1

. bu6mmoreka [IOK
CUCTEeMAaTH3aIHsI 3HAHHU 110
158 | N https://m.edsoo.ru/71453e
teme "[locTossHHBII o6
ANEKTpUYECKUI TOK" o
O60061eHue u
cUcTeMaTu3alus 3HaHUI 10 bubmorexa [JOK
159 " https://m.edso00.ru/3d4007
TeMe "TOKHM B pa3iImyHbIX 7a
cpenax" o
O6o06meHue u bu6mmoreka [IOK
160 | cucremaTrH3anus 3HaHUI MO https://m.edsoo.ru/3b4c06
teme "MarauTHoe mnose" ae
PesepBusblii ypok. O0001IIEHHE
P P . bubnuotexa [JOK
Y CUCTEMAaTH3AIHsI 3HAHUH 110
161 " https://m.edso0.ru/053e22
TeMe "DIIeKTpOMarHuTHast 48
UHIyKIUs" T
PezepBHblit ypok. O6001eHNe
P P . bubnuotexa [JOK
Y CUCTEMAaTH3aIHsI 3HAHUH 110
162 " https://m.edso0.ru/d6310b
Teme "MexaHnyeckue fd
Konebanus" Id
PezepBHblit ypok. O0001eHNEe
P P . bubnuorexa [JOK
Y CUCTEMAaTH3aIHsI 3HAHUH 110
163 " https://m.edsoo.ru/5e2bb8
TeMe "DIEeKTpOMarHuTHhIE 3d
Konebanus" sd
164 PezepBHblit ypok. O6001eHne bubnuorexa [IOK

n cucreMaTru3anusa 3HAHUH 110

https://m.edsoo.ru/96a7a2
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TeMe "MexaHudeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

dd

PesepBHelit ypok. O6001ICHNE

bu6mmoreka [IOK

165 | wu cucremaTH3aIus 3HAHUH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBHbIil ypok. O60061IeHIE bubnuorexa [JOK

166 | w cucTemaTH3aIUs 3HAHUH 110 1 https://m.edsoo.ru/5heclc
teme "OcuoBel CTO" 65
PesepBusblii ypok. O000mIEHHE

P P . bubnuorexa [JOK

Y CHUCTEMAaTH3alusl 3HAaHUH 110

167 " 1 https://m.edso0.ru/f7¢59d
teme "KoprnyckyisspHo- 38
BOJIHOBOM nyanu3m" o
PezepBHblit ypok. O6o011eHne bubnnoreka [JOK

168 | w cucremaTH3aIys 3HAHUIH 110 1 https://m.edso00.ru/1f5116
teme "®usnka atoma" 54
PesepBHblIit ypok. O6006111€HNE

P P . bubnuotexa [JOK

Y CUCTEMAaTH3alusl 3HAaHUI 110

169 " 1 https://m.eds00.ru/905c5¢
teme "dusnka aTOMHOTO siApa e0
U 3JIEMEHTapHbIX yacTull" o
PesepBHrIit ypok. O6001ICHIE
u CI/IfTeMaTI:;paI_[I/I}I 3HAaHUH TI0 bubmorera [JOK

170 " 1 https://m.edsoo.ru/2bffh94
Teme "DJIEMEHTBI c
acTpopu3uku" B

OBIIEE KOJIMYECTBO YACOB
170 16

I10 ITPOT'PAMME
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Konx nposepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBare’
0011ero ooOpazoBaHus

JIeMOHCTpHPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (DOPMUPOBAHHH CO
MHpa, B PA3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTHYECKOU JEATE

10.2

Y4YuThIBaTh TPAHUIIBI PUMEHEHUS WM3YYEHHBIX (PU3NYECKUX MOJCIICH: MaTep]
cucTema orc4éra, abCONOTHO TBEPAOE TEJIO, UCAITBHBIN ra3; MOJCIIA CTPOCHU:
T€J1, TOUEUYHBIN 3JIEKTPUUECKUN 3apsi]] — IPU PEIICHUU PU3NYECKUX 3a/1a4

10.3

Pacnio3naBate (uzmyeckue sBIeHUA (TpolecChl) W OOBICHATH HMX Ha

MOJIEKYJISIPHO-KUHETHYECKOH TEOpUM CTPOCHHMS BEIIECTBA U  DIIEKTPO,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHUE, CBOOOTHOE MMAJICHHUE TEIl, ABHIKE
B3auMoeiicTBue Tel; auddy3us, 6pOyHOBCKOE JBHIKEHHE, CTPOSHUE KHUIKOCT
00bEMa Ten mpH HarpeBaHUM (OXJIAKIEHWH), TEIUIOBOE pPaBHOBECHE, UCIAPEE
KPUCTAJUTN3AIs, KUTICHUE, BIYKHOCTh BO3/1yXa, MIOBBIIICHUE JABJICHUS Ta3a IIf
cocyzie, CBS3b MEXJy MapaMeTpaMu COCTOSHHUSA ra3a B M30IPOIECcCax; IEKT
3apsaoB

10.4

OnwuceBaTh MEXaHUYECKOE JBIKEHUE, UCTIONB3Ysl (PU3NYECKHUE BEIIMYMHBL: KOC
CKOpOCTb, YCKOPEHHE, Macca Tela, CHIA, UMILYJIbC Tella, KHHETUYeCKas JHef
MeXaHu4eckas paboTa, MEXaHMUECKasi MOIIHOCTh; MPU OMHCAHUH MPABUIBHO T
UCTOJb3YyEeMbIX BEJIWYMH, WX OOO3HAYEHUS W E€AMHHUIBI, HAXOAUTh (OpM
(U3NYECKyI0 BETMUMHY C IPYTMMHU BEIMYMHAMU

10.5

OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBIICHUS, UCIIO
JaBJIE€HUE Trasza, TeMIeparypa, CpEeIHss KUHETHYECKas DHEPrus XaoTHY
CPEIHEKBAApaTU4YHAsT CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEIIOTHI, BHYTpE!
KOA(PHUIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOTO ABUrATENs; IPH ONMCAHUH ITpaB
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHMS M €IMHUIIbI, HaXOAUTh (o
(u3MYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM

10.6

OnucelBaTh M3y4YEHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA M DJIEKTPU!
UCHOJb3ys (U3NYECKHE BEIMYUHBL: AIIEKTPUUYECKHH 3apsi, JIEKTPHUUYECKOe
IIOTEHIMAJ, Pa3HOCTh MOTEHIHMAJIOB; IIPU ONWUCAHWM NPABUIBHO TPAK
WCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUEHMUS W €AMHMIBI; YKa3bIBaTh (opw
(bu3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

10.7

aHAJM3UPOBaTh (PU3MUECKUE TPOLIECCHl U SBJICHUS, HCIONB3YS (U3NUECKHE
BcemupHoro Tsarorenus, I, II u III 3axkonbl HpOTOHA, 3aKOH COXpaHEHHS N
COXpaHEHUs UMITYJIbCa, IPUHIUII CYNIEPIIO3ULUHU CUJI, IPUHIIMII PABHOIIPABHS U
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI,
SHEPTUU TEIIOBOTO JBHKEHUSI MOJIEKYN C a0COJIFOTHON TEMIEpaTypoi, MepBbIY




COXPaHEHHMs JIEKTPUUECKOr0 3apsAaa, 3akoH KyloHa; npu 3TOM pa3ianyaTh CIOE
€ro MaTeMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHuULlbl, 001aCTH) IPUMEHUMOCT

10.8

OOBACHATH OCHOBHBIC IPUHIUIIBI ICHCTBHS MAIIMH, IPUOOPOB U TEXHUUYECKUX
nx 0€30I1aCHOTrO MCII0JIb30BaHuUs B IOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEeI0BAaHUIO (DU3NUECKUX SBJICHUI U MPOIIeC
Y KOCBEHHBIX U3MEPEHHUIA; TPH 3TOM (POpMYIHpPOBaTh MpodiieMy (3agauy) U TUm
coOHMpaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUSs, IPOBOJAUTH OMBIT U (hO

10.10

OCYH.[CCTBJ'ISITB IIPSAMBIC U KOCBCHHBIC U3MCPCHUA (bI/ISI/ILIeCKI/IX BCJIMYHH, IIpU
croco0 HU3MEPCHHA U UCIIOJIB30BATh U3BECTHBIC METOAbI OLICHKHU HOFpCHIHOCTCfI

10.11

HccnenoBaTh 3aBUCUMOCTHU MCKIY (1)I/ISI/I‘IGCKI/IMI/I BCIMYHMHAMM C HUCIIOJIb30BaAr
9TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCHpOBaTB PE3YyJIbTAThL HOHy‘ICHHOﬁ 3aBU
B BHUAC Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHUA

10.12

CobmroiaTh npaBuiia 6€3011aCHOTO TPyAa MpU MPOBEAECHUN HCCIEA0BaHUMN B pa
y4eOHO-HCCIIEI0BATENbCKOM M TPOEKTHOM JAEATEIBHOCTH C HCIOJIB30BaHUEM
1abopaTopHOro 00OpyI0BaHUS

10.13

Pemrate pacu€rHbie 3amauM ¢ SIBHO 3aJaHHON (U3UYECKON MOMIEIBIO, HCIIC
MNPUHOUIIBI;, HAa OCHOBC aHaliu3a YCJIOBHA 3aaa4dyu BI>I6I/IpaTI) (1)I/I3I/I‘-IGCKYIO M
BEIMYUHBI U (HOpMyJIbl, HEOOXOAMMBIE Ul €€ pelleHUs,, MPOBOIMUTH pacus
[IOJTy4YEHHOT0 3HaYCHMsI (PU3NYECKON BETMUHUHBI

10.14

Pemrate xauecTBeHHBIE 3aaa4u: BBICTPANBATDL JIOTUYCCKHU HCIPOTUBOPCUUBYIO II¢
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘-I€CKI/I€ SABJICHUSA

10.15

Hcnonb3oBaTh npu pemieHUH y4eOHBIX 3a7a4 COBPEMEHHBbIE HH(OPMAaIHOH]
CTPYKTYpUPOBAaHHUS, HHTEPIpPETALMU M MPEJICTaBICHUS Yy4yeOHOH M Hayul
ITOJIYYEHHOM U3 Pa3IM4HbIX MICTOYHUKOB; KpUTUYECKH aHATU3UPOBATH IIOJIydaeN

10.16

[IpuBoUTE MpUMEpHI BKIaZa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB E
MIPOLIECCOB OKPYKAKOLIErO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpEeTHUECKUE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM KM3HM .
npu oOpalieHuu ¢ MpudopamMM U TEXHMUYECKHMMM YCTPOMCTBAaMH, JUISL COXPAaH:
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKpY’Kalollel cpesie

10.18

PaGorats B rpymnmne ¢ BbBIIOJHCHUCM Pa3JIMYHbIX COLOHUAJIbHBIX pOHCfI, I
palluOHAJIBHO PpPacClpeacisiTh 00513aHHOCTH M IJIAaHUPOBATb ACATCIIBHOCTDL 1
AICKBATHO OLCHUBATDH BKJIAJ KaXXJ0I'0 U3 YUACTHUKOB I'PYIIIBLI B PECIICHUEC PaCCh

11 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI 00pa3oBaTe.Ik
o01iero oopa3oBaHus



111

JleMOHCTpHpOBaTh Ha MpPUMEpPax Pojb U MECTO (U3UKU B (DOPMUPOBAHHH COB
MHpa, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKOMN JEATE.
U €IMHCTBO (PM3MUECKON KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBI NPUMEHEHHUS H3YYCHHBIX (U3NUYECKUX MOJEIEH: TOoder
sepHas MO/IeIb aTOMa, HYKJIOHHAsI MOJIE b aTOMHOTO pa IPU pelIeHnH Gpusny

11.3

Pacrnio3HaBath Qu3nueckue sBIeHHs (IIPOIECChI) U OOBACHATH MX HA OCHOBE -
KBAaHTOBOH (DM3HMKH: DIIEKTPUYECKAs] IPOBOJAUMOCTbD, TEIIJIOBOE, CBETOBOE, XHUMH
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIUS, IEHCTBUE MarH
TOKOM W JIBIKYIUHCS 3apsiji, SIEKTPOMArHUTHBbIC KOJeOaHUs W BOJIHBI, MPSM
CBETa, OTpPaKEHHUE, NpeJoMIieHUe, MHTepPEepeHIHs, TUPPAKIUS U TOJSpHU3all
dotoanekrpuueckuii 3pdekr (pororddexr), cBETOBOE MaBICHHE, BO3HUKHOL
aToMa BOJIOPOIa, ECTECTBECHHASI U HCKYCCTBEHHAS PaJIMOAKTHBHOCTb

11.4

OnucelBaTh M3yYEHHBIE CBOWCTBA BEIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, (
IPOBOAMMOCTh DPA3JIMYHBIX CpEJ) MU DJIEKTPOMAarHUTHbIE SIBJICHUS (Tpolece
BEJIMYMHBL: NIEKTPUUYECKUI 3apsf], CHJIAa TOKA, SJIEKTPUUYECKOE HANPSKEHUE, DI
pasHocTh noteHuuanos, JJC, pabora TOKa, MHAYKLIUS MAarHUTHOTO IOJ, Cl
WHAYKTUBHOCTb KaTYIIKH, HEPIUs MIEKTPUYECKOTO W MArHUTHOIO IOJIEH, Ief
KoJIeOaTeIbHOM KOHTYpE, 3apsJ M CUjia TOKa B MPOLECCe TapMOHMYECKUX 3l
($oKyCHOE pacCTOSTHUE U ONTUYECKAasl CUJIA JIMH3bL; IPU ONUCAHUU IPABUIBHO TP
UCTIOJIB3YEeMbIX BEIMYUH, MX OOO3HAYCHHWS W EIMHHII, yKa3blBaTh (GopMy
(bu3NYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SBJIEHUS U IPOLECCHI, HCIONB3YS (hu3me
AJIEKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJHBI U YaCTOTA CBETA, YJHEPIHs U UMITYJIbC ¢
SHEpPrusl CBA3M ATOMHBIX sJiep; IpPU ONUCAHUM MPABUIBLHO TPAKTOBaTh (U3UU
BEJIMYMH, UX 0003HAYEHUS U €IMHHULIbI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLIME Jal
C IpyTUMH BEJIIMYMHAMHU, BBIYUCIIATH 3HaUEHHE (PU3NUECKON BEIUYUHBI

11.6

AHanu3upoBaTh PU3NUECKHUE MPOIECCH] U SBIEHUS, UCTIOIB3Ys (PU3HUECKUE 3aKO0
3aKOHBI I1OCJIEJOBATEILHOTO U MAapaUIeIbHOTO COSAMHEHHS MPOBOIHUKOB, 3aK
BHCKTpOMaFHI/ITHOI\/JI WHIAYKOHUHU, 3aKOH pr[MOJ'H/IHCfIHOFO PpacrpoCTpaHCHUSA CBECT
3aKOHBI IIPEJIOMJIEHUS CBETa, ypaBHEHUE DWHINTeHHa 1 poTtorddexTa, 3aKoH
COXpaHEHMsI MMITYJIbCa, 3aKOH COXPAaHEHMs DJIEKTPUYECKOTO 3apsia, 3aKOH CC
noctynarsl bopa, 3aKOH paglOaKTUBHOIO paclaja; MpU 3TOM Pa3INyaTh CIOBEC
ero MaTeMaTH4eCKOe BHIPAXKEHNE U YCIOBHS (TpaHMIIbl, 001aCTH) TIPUMEHHUMOCTH

11.7

OnpenensaTh HapaBJeHUE BEKTOpPa UHAYKIUHA MarHUTHOTO MOJIS MPOBOJIHUKA C !
Jlopenna

11.8

Ctpouth 1 onuckIBaTh U300paKEHUE, CO3/IaBAEMOE MIIOCKUM 3€pKaJIOM, TOHKOM 7

11.9

BBINOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3MUECKUX SBJICHHUM U MPOIECCO
W KOCBEHHBIX HW3MEPEHHH; Tpu 53ToM (opmynupoBaTh mpobieMy (3amal
OKCTIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIUIOKEHHOTO 000PYI0BaHUSs, MTPOBO;
BBIBOJIbI




11.10

OCYH_IGCTBJISITB MpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH, IIPpA O
croco6 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBLIC MCTOABI OLICHKHA HOI‘pGH.IHOCTGfI n

11.11

HccnenoBath 3aBUCUMOCTH (DU3MYECKHX BEIMYUH C WCIIOIH30BAHUEM TIPS
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YyJIbTATHI IMOJYUEHHOW 3aBHUCHM(
BU/JIE Ta0NHII U TPaUKOB, ATaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEAOBAHUS

11.12

Cobmoath mpaBuiia 6€30MacHOr0 TPpy/aa MPU MPOBEJICHUHU HCCIICIOBAaHUN B paM
y4eOHO-HCCIICIOBATEILCKON U MPOSKTHON JESITEIBHOCTH C HCIOJIb30BAHUEM I
n1abopaTopHOTro 000pyIOBaHUS

11.13

Pemate pacuérHble 3agaud ¢ SBHO 33JaHHONW (PU3MUECKOW MOJENbI0, HCIOJ
INPUHIUIBI;, Ha OCHOBE aHalW3a YCJIOBHUS 3a/layd BbIOMPATh (U3UYECKYIO MO,
BEIMYMHBI U (POpMynbl, HEOOXOIuUMBbIE Al €€ pelIeHUs, MPOBOJIUTH Pacuél
MIOJIyYEHHOT'0 3HauY€HUs (PU3MYECKOI BEIINUMHBI

11.14

Pemats kayecTBEHHBIE 3a/lavuu: BbICTpAUBATh JIOTUYCCKU HCIIPOTUBOPCUYNBYIO LICT
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bI/ISI/I‘IeCKI/Ie SABJICHUA

11.15

Hcnonp3oBaTh Inpu pCIICHUHU y‘le6HBIX 3ala4 COBPCMCHHBLIC PIH(i)OpMaI_II/IOHHI
CTPYKTYPHUPOBAHUA, HUHTCPHIPETAIUU W IIPEACTABIICHUA yqe6H0171 U HAYYH(
HOHy‘I@HHOﬁ N3 pas3JIMYHbIX HCTOYHHUKOB; KPUTHUYCCKHU aHAJIU3UPOBATDH ITOJTYIACM)

11.16

00BACHATH IIPUHIAIIBI JIelCcTBUS MalllvH, HpI/I60p0B N TCXHHYCCKHUX YCTpOﬁ
0€301aCHOr0 HCIIOIL30BaHHUsA B MOBCEIHEBHOM KU3HU

11.17

[TpuBOUTE MpUMEPHI BKJIaZa POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B P&
IIPOLIECCOB OKPYKAKOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XU3HU JJIs
pu 0oOpalleHuy ¢ NpudopamMu U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEl
HOPM 3KOJIOTHYECKOTO MOBEICHHSI B OKPYXKAIOILIEH Cpesie

11.19

PaGorate B rpynme c BBINOJIHEHMEM pA3IUYHBIX COLMAIBHBIX poOJeH, I
paloHaIbHO pacHpenensaTh OOS3aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTh B
aJICKBaTHO OLICHMBATh BKJIAJ KaXJ0T0 U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMA




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kox Kox nposepsiemoro

pasaeiia 3JIEMECHTa

IIpoBepsiemble 1eMEHTHI COePKAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

®usuka — Hayka o npupone. HayuHnble MeTOapl MO3HAHUS
SKCHEPUMEHTA U TEOPUH B MPOLIECCE MTO3HAHUS IPUPOJIBI. K

1.2

MonenupoBanue pU3NUECKUX sIBJICHUN U npoueccoB. Hayun
3aKOHBI W Teopuu. ['paHunpl npuMeHUMOCTH (PU3NUEC
cootBeTcTBUS. Ponb 1 MecTo pu3uku B popMUPOBAHUH COBPK
MUpa, B IPAKTUYECKOHN AEATEIBHOCTH JHOEH

MEXAHUKA

#H#HPar##KHEMATUKA

211

Mexannueckoe aBuxeHHE. OTHOCHTEIBHOCTh MEXaHUYEC
otcuéra. Tpaekropus

212

[Tepemenienue, ckopocTh (CpelnHsisi CKOPOCTh, MIHOBEHHA:
MaTCpI/IaJIBHOﬁ TOYKH, HUX MNPOCKOUHN HA OCHU CHUCTCME
MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUYKEH
KOOpJUHAT, CKOPOCTH, YCKOPEHMs, MyTH M IepeMeleHUs
BpEMEHU

2.1

214

CBoOogHoe majeHue. Y cKopeHrue CBOOOHOTO MaICHHS

2.15

KpuBonuneiiHoe naBmwkeHue. PaBHOMEpHOE IBUKECHHE I
OKPY’KHOCTH. YTJOBas CKOPOCTb, JIMHEWHAas CKOPOCT!
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHnueckue ycTpoHCTBA: CHUAOMETD, IBUKECHHE CHaps]
neperayu

2.1.7

[IpakTuueckne paboTel. M3mepeHne  MrHOBEHHOH ¢
COOTHOIIEHUSI MEXKIy MYyTSIMH, IPOWJIECHHBIMH TEJIOM 32 I
IIPOMEKYTKM BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBHIKCHHUH
paBHOU HyI0. M3yueHue NBUKEHUS IIApUKA B BSA3KOM KUK
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

#HPar#### IMHAMUKA

2.2

221

[IpuHnun orHocuTensHOCcTH ['amunes. llepBelii 3akoH
CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unyu cui




Bropoii 3akon HeroToHa g MaTepuaJbHOW TOYKH B MHEPL

223 (UCO). Tpetuii 3axon HproTOHA 1151 MATEpHATBHBIX TOYEK
294 3akoH BceMupHoro tsaroreHus. Cuna tspkectu. IlepBas ke
Tena
2.2.5 Cwuuta ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHHUSI CKOJIbKEHU
Koaddunuent tpenus. Cuna conpoTUBIEHUS TPU JBUKECHUU
2.2.7 [TocTynaTtensHOE U BpaIIaTeIbHOE JBMKEHUE a0COIMIOTHO TBE
998 MoMeHT cuibl OTHOCUTENIbHO OcH BpamieHus. [lnedo cu
tBEpaoro Tena B UCO
2.2.9 TexHuyeckue ycTponCcTBa: MOIIIUITHUKH, TBUKEHHE UCKYCCT
[Ipaktnyeckue paboTel. M3yuenune nBuxkeHus Opycka MO E
NeCTBHEM HECKOJNbKMX cull. MccienoBanue  3aBUCH
2.2.10 BO3HUKAIOIIUX B AePOopMHUpYyeMON MPYKUHE U PE3MHOBOM
nedopmaruu. MccnenoBanue yciaoBUM paBHOBECHUS TBEP:
BpallleHus
##H#Par#H###3AKOHBI COXPAHEHU A B MEXAHUKE
931 HNmnynbe marepuanbHOM TOYKH, CHCTEMBI MaTepHATBHBIX
MU3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus umiyibca B MCO. PeakTBHOE IBHXKEHUE
2.3.3 PaGora cunbl
234 MOoOMIHOCTh CHUITBI
235 Kunernueckas sHeprust MaTepuabHOM Touku. Teopemao KUH
23 236 [lorennmaneHast oSHeprus. lloTeHuuanbHas »SHepPrus Y
npyxuHsbl. [loTeHnManbHas 3Heprus Teaa BOIM3H MOBEPXHOC!
[loreHnmansHble ¥ HENOTEHIMATIbHBIE CHIIBL. CBS3b PabOTH
2.3.7 U3MEHEHHEM MEXaHHUYeCKOH 3HEepPruu CHUCTEMBbl Tell. 3aKOH ¢
SHEeprun
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuueckue ycTporucTBa: IBUKEHHUE PAKET, BOAOMET, KOTep
5310 [Ipaktuyeckue paboTel. M3yueHue cBs3M CKOpocTeil Tes
HccnenoBanue cBs3U pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYe:
3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUMKA
#HHHPar###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOW TEOF
31 311 OCHOBHBIE TOJIOKEHHSI MOJEKYISIPHO-KMHETHUECKOW TEOpHE
Huddysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YACTHII |
3.1.2 Mopnenu cTpoeHHUs Ta30B, KUAKOCTEH M TBEPIBIX T€T U 00




Ha OCHOBE DTUX MOJIEJIEN

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosnnas ABora;
3.1.4 TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [kamn
315 Monens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYIIs
o U7ICaJIbHOTO ra3a
316 AOcomioTHas TeMIieparypa Kak Mepa CpelIHed KHHETHYE
o JBYOKCHUs dacTull rasa. [llkana remmeparyp Kenppuna
3.1.7 VYpaBuenne Knaneiipona — Menneneesa. 3akon JlaibToHa
318 l'azoBeie 3akoHbl. M30mporeccbl B MACATBbHOM Tra3e C I
o BEIIIECTBA: M30TEPMa, U30X0pa, H300apa
3.1.9 TexHuveckue ycTpoicTBa: TepMOMETpP, GapoMeTp
31.10 [Ipaktuyeckne paboThl. M3MepeHue Mmacchl BoO3ayxa
o HccnenoBanue 3aBUCUMOCTH MEXKTY IIapAMETPAMH COCTOSHHU:
OCHOBbI TEPMOJIMHAMUKN
391 TepmoauHaMuueckas cucreMa. BHYTpeHHSsT SHEPrusi TEPMO
o CIIOCOOBI €& N3MEHEHUS
3.2.2 KonunuecTBo TemnoTsl u pabota. BHyTpeHHSsIs SHEPTHS OJHOA"
Bunpl Teronepenayn: TEIIONPOBOIAHOCTh, KOHBEKIIUS, I
3.2.3 Tena. YjenbHas TEMJIOEMKOCTh BemlecTBa. Pacuér K
TeTUIonepeaue
394 [lepBeiii 3aKk0oH TepMoauHaMUKU. [IprMeHeHHe TepBOro -
3.2 o uzonporeccam. ['padudeckas uHTepIperanus paboThl raza
TennoBsie MamuHbl. [[pUHINTIBI 1EHCTBUS TETUIOBBIX MAIIUH
3.25 B TerioBbix MammnHax. KoadduimeHnt nonesHoro aenctaus
mamuHbl. Hukn Kapao u ero KIT/{
326 Bropoit 3akon TepmoauHamuku. HeoOpatumocTs mporiecc
o JIBUTATETTN. DKOJIOTUYECKUE TMPOOIEMBI TEIUIOPHEPTETUKHI
397 TexHUYeCKHe yCTPOWCTBA: JABUTATEh BHYTPEHHETO CTOPaHE
o KOHIUIIHOHED
3.2.8 [IpakTryeckue padoTel. M3mepenue yienbHOM TemIoEéMKOCTH
###Par### AT PEI’ ATHBIE COCTOSHUMA BEILIECBA. ®A30BBIE I1EI
331 [TapooOpa3zoBanue W KoHJeHcamus. lcmapeHue W KUII
A napoo0pa3oBaHus. 3aBUCUMOCTL TEMIIEPATYPHI KMIIEHUS OT ]I
3.3 3.3.2 AOCoIOTHAS 1 OTHOCHTENBbHAS BIXXHOCTH BO3yxa. HachIig
333 Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena
o kpuctaoB. XKunakue kpuctamuibl. CoBpeMeHHBIE MaTepHUAaIb
3.34 [TnaBneHue u KpucTauM3anys. Y elbHas TEIUIoTa MIaBICHH




3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCcTpoWCTBa: TUTPOMETP M TCUXPOMETP,

3.3.6 MOJyYeHHUsST COBPEMEHHBIX MAaTepHajioB, B TOM YHC
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMMHAMUKA
#HHPar### I JIEKTPOCTATUKA
411 DIeKTpu3anus Tel. DIEKTPUUYECKUi 3aps. [[Ba Buaa anekTpi
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKU U IOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
415 Onektpuueckoe  mnosie.  Hanpspk€HHOCTH — 3IeKTpUyec
cyrnepno3uuu. JInHuM HanpsHKEHHOCTH IEKTPUYECKOTO 1101
4.1 4.1.6 Pabora cun anextpocrarnueckoro nois. [lorenuuan. Paznoc
417 [IpoBOAHUKN U AMDIEKTPUKU B MOCTOSHHOM SJIEKTPUUYECKO
IPOHUIIAEMOCTh
418 DOnekTpoéMkocTh. KoHaeHcatop. DJIeKTPOEMKOCTh ILIIOCKOT
3apsHKEHHOT0 KOHAEHCATOpa
419 TexHnuyeckue yCTpONCTBA: 3JIEKTPOCKOI, AJIEKTPOMETP, dJI
3a3eMJIeHHE HIIEKTPOIPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYi
4.1.10 [IpakTuueckue padbotsl. I3MepeHue 31eKTpoEMKOCTH KOH/IEH
#H#Part##TIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYH]
421 VYcnoBus CymecTBOBaHUS MOCTOSHHOIO 3JIEKTPUYECKOTO TO}
ToKa. [locTostHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
4.2.3 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETbHOE COPOTUBIICHHUE I
424 [TocnenoBarenpHOE, NapanIeNbHOE, CMEIIAHHOE COETUHEHUE
4.2.5 Pabota snekTpuueckoro Toka. 3akon Jxoys — Jlenna
4.2 4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
497 anekTpoaBrKyas cuia (nanee — 3/1C) u BHyTpeHHEE COMpC
3akoH OMa 171 MOTHOM (3aMKHYTOM) 3EKTpUUecKOoi 1enu. K
428 ONEeKTpOHHAs IPOBOJMMOCTb TBEPABIX METALUIOB. 3aBl
METAJJIOB OT TemrepaTypsl. CBEpXIIPOBOAUMOCTb
4.2.9 DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTy4
4210 [HonynpoBonnuku. CoOcTBEHHass M MpHUMECHas IPOBOIH

CsoiicTBa p-n nepexoxa. [lonynpoBoiHUKOBbBIE TPUOOPHI




4211 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTUYECKAS Ik
4912 OnekTpuyeckuii TOK B raszax. CaMOCTOSTENbHBIMI U Hel
o PazM4HbIe THITBI CAMOCTOSTENILHOTO paspsiaa. Momuust. [Lia:
TexHuyeckue YCTpONCTBA: ammepMeTp, BOJBTMETP, pe
4213 AJNIeKTpOHAarpeBaTelibHble MPUOOPBI, AIEKTPOOCBETUTEIbHHE
o COIPOTUBIICHUS, BaKyyMHBIN IO/, TEPMUCTOPBI
MOJIYTIPOBOTHUKOBEIN IMOJI, TallbBaHUKA
[IpakTuueckue padboTsl. M3ydyeHne cMemanHoro CoeAMHEHUS
4.2.14 N3mepenne D/IC MCTOYHMKA TOKAa U €r0 BHYTPEHHETO COTI
ANEKTPOIIN3a
11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsieMbIe 3JIeMeHTHI CO/IEPKAHUS
pasneiia 3jIeMeHTa
4 DJIEKTPOAMHAMUKA
###Par###MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA MH/IYE
43.1 [TocrossHHBIE MarHUTHI. B3auMoaelicTBuE MOCTOSIHHBIX MarH
MarnutHoe mnone. Bektop MarHuTHOM MHIyKUMH. [IpuHII
4.3.2 MarHuTHOM WHAYKIMU. KapTuHa JUHUN MarHUTHOM WH]
MarHuTOB
MarnutHoe mose MPOBOAHHMKA ¢ TOKOM. KapTuna nuHui
4.3.3 MPOBOJAHUKA M 3aMKHYTOTO KOJBIIEBOTO IPOBOJHHUKA, I
Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAaIIPABJICHUE
435 Cuna Jlopenma, e€ MOAynbp W HampaBjieHHE. JIBUKEHUE
4.3 o OJHOPOJIHOM MarHUTHOM Tojie. Pabora cuitel Jloperma
4.3.6 SIBrieHME AIEKTPOMArHUTHON MHYKIIN
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU
4.3.8 O/J1C nHayKI#H. 3aKOH JIEKTPOMArHUTHOW HHIYKITH Dapa
43.9 BuxpeBoe nsnekrpuueckoe mnone. IJC HHAYKIMM B T
A MOCTYIATEFHO B OJHOPOIHOM MarHUTHOM ITOJIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SBNeHne camonuaykiuu. J1C caMOUHAYK
4.3.12 OHeprusi MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DNeKTpOMarHUTHOE T10JIe




TexHuueckue YCTPOMCTBA: [IOCTOSIHHBIE MAarHi

4:3.14 3JIEKTPOJIBUTATEIT, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII, HH]
ITpakTueckue padoTel. MI3yueHre MarHuTHOTo MOJIsl KaTyll
4.3.15 JICUCTBUS TIOCTOSSHHOIO MAarHuTa Ha PaMKy C TOKOM.
AIIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHU A U BOJIHBI
#HHPar##HMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEB:
511 Konebarenbnass cucrema. CBoOonuble Konebanus. [a
o ITepro, yactora, aMIuIUTyAa U (hasa KoieOdaHuit
512 IIpyxnHHBIN MagsTHUK. MaTeMaTU4eCKUI MasTHUK
513 VYpaBHeHHe rapMOHHUYECKUX KoJjebanuil. Kunemaruueckoer
o KOJIe0aTeIbHOTO JIBUKECHUS
514 [IpeBpaiieHre »HEPruM MpH TapMOHUYECKUX KouseOar
o KoJIeOaHUH UCXOTHON BEIMUMHBI C aMIIUTYIaMH KOJIeOaHMUi
Konebarenbublii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE
5.15 K0J1€0aTeJIbHOM KOHTYpE. AHAJIOrHsl MEXIYy MEXaHUYECKH
konebanusmu. ®opmyna Tomcona
5.16 3aKOH COXpaHEHMsI SHEPTUHU B UIE€AJIbHOM KOJI€0aTeIbHOM K
5.1 517 BeiHy)XaeHHbIe  MexaHMueckue KojebaHus. Pe3oHaHc
o BbIHYX1€HHBIE 3I€KTPOMAarHUTHbIE KOJIEOaHus.
5.1.8 ITepemennsbIil Tok. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.
519 Mo1HOCTh IEpEMEHHOr0 TOKa. AMIUIMTYAHOE U JIEHCTBYIO]
o HAIPSOKECHUS
Tpanchopmarop. IIpousBoacTsBo, nepenaya U norpediieHn
5.1.10 DKOJIOTUYECKHUE PHUCKA TIPU TIPOU3BOJCTBE DIIEKTPUUE
MCTIOJIB30BaHUS SJICKTPOIHEPTHH B TOBCEHEBHOM KU3HU
5111 TexHuueckue  ycTpolicTBa:  cedicMorpad,  3JIEKTpHU
o 3JIEKTpoIepeIayd
[TpakTuyeckue padotel. MccnenoBanue 3aBUCUMOCTH TIEPHO,
5.1.12 Ha HUTHU OT JJIMHBI HUTH U Macchl rpy3a. MccinenoBanue ne
MOCJIEIOBATEIbHO COeITMHEHHBIX KOHJIEHCATOpa, KATYIIKU U
#HPartHHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJII
591 MexaHWuecKkue  BOJHBI,  YCJOBHS  PaCIpPOCTPAHEHH:
o pacrpocTpaHeHus M JJIMHA BOJHEL. [lomepeunsie U mpoI0Ib]
52 522 ###Par#H# Nnreppepenuus u nudpakins MEXaHUYECKUX BC
5.2.3 3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. Ten
524 DJEeKTPOMAarHUTHBIC BOJHBI. Y CIIOBHS U3IYYCHUS JIEKTPOM

opHeHTalus BEeKTOpoB E, B 1 v B 2JIeKTpPOMarHuTHON BOJIHE




CBoiicTBa 2JIGKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, IIpE

5.25
mudpakuus, narepdepenius. CKOpocTh JEKTPOMATHUTHBIX
526 IIxana 31€KTpOMarHUTHLIX BOJIH. IIpuMeHeHue anexkTpomal
o OBITY
597 [TpuHIMOBl  panuocBsi3M W TeneBUAeHUsA. Paguonoke
o 3arpsA3HEHUE OKPYKAIOILEH CpeIbl
TexHuueckue ycTpoicTBa: My3blKajlbHbI€ HHCTPYMEHTHI, YiI
5.2.8 B TEXHMKE U MEAMLUHE, paaap, paJuolnpUEMHUK, TEJIEBU30]
neys
H#HHHPar##H#HOIITUKA
531 IIpssMonMHENHOE paCIIPOCTPAHEHNE CBETA B OJHOPOIHOM CP¢
532 Otpaxxenue cBeta. 3aKOHbI OTpakeHus ceera. IlocTpoeHue
o 3epKaie
533 [Ipenomnenue cBeta. 3aKOHBI IPENOMJICHHUS CBETA.
o HPETOMIIEHUS
534 ITonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi noJHor
5.35 Hucnepcus ceera. CnoxxHbIi cocTtaB 6eroro csera. Lper
CoOupatonue M pacceuBarolye JIUH3bL. TOHKas JMH3A.
5.3.6 ONTHYECKass cujla TOHKOW smH3bL. [locTpoeHne wu300pas
53 pacceuBatomux JuH3ax. opMyia TOHKON JTUH3BIL. Y BeInYer
. 5.3.7 [Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONITUKU
Wnrepdepennus cBera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHUS
5.3.8 U MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JBYX
HCTOYHHUKOB
539 Hudpaxnus cBera. JudpakunoHHas pemérka. YcCIoBE
o MaKCHMYMOB TIPH MTaICHUH MOHOXPOMATHYECKOTO CBETA HA
5.3.10 [Tonsipuszanus ceera
5311 TexHuueckue yCTpoWcTBa: OYKHM, Jyma, QoToanmnapar,
o MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHA
5312 [IpakTueckue paboTel. M3mepeHue nokaszaress mpeaomiieH
o n300pakeHuii B mnH3ax. HabmogeHue nucnepcuu cBeta
SJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCHUTEJIBHOC]
['panuuibl  TPUMEHUMOCTH  KJIACCHYECKOM  MEXaHMKI
6.1 OTHOCHUTEJIBHOCTU: WHBAapPUAHTHOCTb MOAYJISI CKOPOCTH CE
6 OTHOCHUTEJIBHOCTH DWHIITEHHA
6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHY
6.3 DHeprust ¥ UMITYJIEC CBOOOTHON YaCTHITBI




CBsi3p Macchl € DHEPrU€ M HMIIYJIbCOM CBOOOJHOMN

6.4 .
CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#iHPar###JIEMEHTBI KBAHTOBOI OIITUKU
711 ®otonsl. opmyna [lnanka cBsizu sHEepruu (PoToHA C
UMITYJIBC (pOTOHA
712 OtkpeiTie U wuccaenoBanue ¢oroddpdexra. ONBITH
7.1 doroaddexra
7.1.3 VYpasuenue DitHmreiiHa 11 hoToddpdexra. «KpacHas rpany
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE IEUCTBUE CBETA
7.1.6 TexHuuyeckue ycTpoicTBa: (OTOINEMEHT, (OTOAATYUK, COTIE
CTPOEHHUE ATOMA
791 Mognens atoma Tomcona. OmbiTel Pesepdopaa mo uccnemnos:
IInanerapnas mozens aTroma
[Toctynatel bopa. U3nydenne u noriomnieHrue GOTOHOB MPH
7.2.2 ypOBHSL 3Hepruu Ha Apyroil. Buael cnextpoB. Croektp
BOJIOpOJA
12 793 BonnoBsle cBoiicTBa yactull. Bomnel ge bpoiinsa. Kopmycky
Judpaxus >1eKTPOHOB Ha KpHUCTaJLIax
724 CrioHTaHHOE U BBIHYKIECHHOE U3IyYEHHE. Y CTPOMCTBO U IIP!
795 TexHUYeCcKne yCTPOWCTBA: CHEKTPaJbHBIA aHaIN3 (CHEKTp
KOMIIBIOTED
7.2.6 [TpakTnueckue padoTsl. HabmoneHne nuHeiyaToro crnekrpa
ATOMHOE A1PO
7.3.1 MeTto b1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCcTH
OtkpeiTHe paguoakTuBHOCTU. OmbiTel  Pesepdopma 1
7.3.2 paanoakTuBHOTO H3MydeHus. CBoiictBa amb(da-, Oera-, T¢
PaZMo0aKTUBHOCTH Ha )KUBbIE OPTaHU3MBbI
733 OTtkpeITHE TPOTOHA M HeWTpoHA. HykiloHHas monens sapa
7.3 3apsap sapa. MaccoBoe uncio siapa. M3oromnsr
734 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmnan
PalmoaKTUBHOTIO pacrajia
7.3.5 DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT v
7.3.6 Anepueie peakiuu. JleneHne u CUHTE3 siIep
737 SAnepusiii peaktop. Tepmosepusiit cunTe3. [IpoGmembr

SHEPreTHKHU. DKOJIOTMUECKUE aCTIeKThI SEPHOI SHEPTeTUKU




7.3.8

OnemeHTapHble yacTULbl. OTKpbITHE T03UTpOoHA. DyHIaMeH

TexHuuyeckue ycTpoicTBa: qO3UMETp, kamepa BunbcoHa, s

7.3.9 Sonba
7.3.10 [TpakTuueckue pabotsl. MccnenoBanne TpeKOB 4acTHIl (TI0 T
OJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3Bé3nnoro Heba. Co3Be3aus, ipKkue 3BE3/IbI, IIIAHETHI, U
8.2 Conneunas cucrema. [lnanersl 3emHOl rpymnmnsl. [lnaneTs
' KapJIMKOBbIE Tu1aHeThl. Maiibie Tera CoTHEUHON CHCTEMBbI
8.3 Counnruie, dpotocdepa u atmochepa. ComHedHass aKTUBHOCTh
8.4 Ucrounuk sneprun CosHua U 3BE3]T
3BE3/1bI, X OCHOBHBIC XapPaKTEPUCTUKH: MACCa, CBETUMOCTE
8.5 B3aMMOCBA3b. JlMarpaMma «CHEKTPaJIbHBIN KIAcC — CBETI
' [IOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMO
MOCJIEI0BATENbHOCTH
8.6 ###Par#H#BuyTpennee  crpoeHue  3BE€3a.  CoBpeMmeH!
' MIPOUCXOXKACHUHU U 3BoJtoIMU CosHIA U 3BE3]T. DTarbl )KHU3H
Mneunenii  Ilyre — Hama [T'anaktuka. CrnupanbHas
8.7 pacnpezenenue 3BE31, raza u nbuid. llomoxkeHue U ABHXKE
[Tnockas u chepuueckas nmoacucteMsl ['anakTuku
8.8 Tunel ranaktuk. PaguoranakTuku u kBasapbl. YEpHBIE ObIPE
Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06sa. Pazoe
8.9 pamuyc Bcenennoi#t, teopust Bompmoro B3peiBa. Mogen
PennkroBoe nznydenne
8.10 Macmrabnas ctpykrypa Bcenennoii. Meraranaktuka.

aCTPOHOMHUU




HHPOBEPSAEMBIE HA EI'D 1O PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Konx nposepsiemoro
TpeOOBaHNS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEIMETHBLIM pe3yjibTaTaM 0CBOCHHUS C
nmporpaMmmbl CpE€AHETO0 0611(61"0 oﬁpasonaﬂnﬂ

1

ChopMupoBaHHOCTh YMEHUN PACIIO3HABATH (PU3UUECKUE SIBICHUS (TIPOILI
M3y4YEHHBIX 3aKOHOB

Brnanenue ocHoBomosararomuMu  (PU3UYECKUMHU  TOHSATUSMU M BEJl
(bu3nvecKne mporeccs

ChopMupoBaHHOCTh YMEHHI MPUMEHSTH 3aKOHBI KJIACCUYECKON Mexar
TEPMOAMHAMHKH, OJIIEKTPOJUHAMUKU, KBAHTOBOM (U3MKU i1 aHa
MUKPOMHpA, MaKpOMHUpAa U MeraMupa, pas3iuyaTh YCIOBUS (TpaHE
(u3MUecKUX 3aKOHOB, MOHMUMATh BCEOOIIUU XapakTep (yHIaMEHTAIbH
WCIOJIb30BAaHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PHU3UYECKUE TIp
TI0JIOKEHHU S, 3aKOHBI M 3aKOHOMEPHOCTH

CdopmMupoBaHHOCTH YMEHUS pa3indarh YCIOBUS IPUMEHUMOCTH MOJIEI
(stBNEHUI)

ChopMupoBaHHOCTh YMEHHs pelaTh pacy€THblE 3aJaud C SIBHO
¢u3nyeckoil MoJIeNIbl0: Ha OCHOBAHMHU aHAJIM3a YCIOBUS BbIOUMpATh QU
TpeOOBaHUAM 3a7ayM, MPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHO
TEOpUN MpPU HCIOJNB30BAHUM MATEMAaTHUECKUX METONOB PEUICHUS -
OCHOBAHMHU MMEIOIIUXCS JAHHBIX, aHATM3UPOBATH PE3YJIbTAThl U KOPP
Y4ETOM IOJIYYEHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3a7auu, TpeOyOIIe MIPUMEHEHNS 3HAHUM U3 pa3
(1)I/IBI/IKI/I, a TaKXKC MHTCrpanuu 3HAHUN U3 ApYyrux nNpeaMEToOB CCTCCTBCHH
JIOTUYECKYIO LEMOYKY PACCYKICHUN C OMOpPON HA M3YYEHHbIE 3aKOHHBI,
SABJICHUA

BnageHne oCHOBHBIMH METOJaMH HAYYHOT'O ITO3HAHUS, UCIIOJIb3yEMbIMHU
KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIMYMH, BHIOMpAs ONTHUMAIbHbIN
U3BECTHBIE METOJBl OLIEHKM IIOTPEIIHOCTENH H3MEpPEHUH, NPOBOJIUTE
(GU3NYECKUX BEIMYUH C HCIOJIB30BAHHUEM IMPSMBIX H3MEPEHUH, 00bsC
UCTONB3ysd (U3NYECKHE TEOpUH, 3aKOHbI W TOHATHA, M JenaTh
0e30macHOro TpyJa INMpH NPOBEJCHUM HCCIEJO0BaHMA B paMkax y4eO
UCCIIEIOBATENIbCKOM  JISITEILHOCTH €  HCIOJIb30BaHUEM LU(PPOBBIX
71a00paTOpPHOro 000PyIOBaHUS

CdopmMupoBaHHOCTh YMEHUI aHAIU3UPOBATh U OLEHUBATH MOCIIEICTBUS
NEeSITeIbHOCTH 4YeJIOBeKa, CBA3aHHOW C (DU3MYECKHMHU MPOIeCCaMy
0€30MacCHOCTH; MPEJACTaBICHUH O pallOHAJIbHOM MPUPOJIONIONH3(




WCIIOJIb30BAHNUN JIOCTMDKCHUH HAYKH M TEXHOJOTMH JUIS JalibHEHI
oOmiecTBa

OBnaneHue pa3IUMYHBIMH CIIOCOOAMH  paboOThl ¢  HHOpPMAIUCH

9 WCIOJb30BAHUEM COBPEMEHHBIX HWH()OPMALMOHHBIX TEXHOJOTHIA; pa
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJIy4aeMoi nHpopMauu
ChopMupoBaHHOCTh YMEHHI MPUMEHSATH OCHOBOIIOJIATAIONINE aCTPOH

10 3aKOHBI JUJISl aHaju3a U OOBACHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXO

CHUCTCMAXx, B MEKTaJIaKTHIEeCKOM cpeac; ABUKCHUA HEOECHBIX TCJ, 3BOJIKC




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O ®DU3UKE
Kon
pasaena/re Kon ssiemenTa IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MbI
1 MEXAHUKA
1.1 KNUHEMATUKA
1 1 1 MexaHquCKoe ABHUXKCHUC. OTHOCI/ITCJ’IBHOCTB MCXAHHNUCC
- oTcuéTa
MaTepI/IaJ'IBHa}I TOYKa.
E& pamryc-BeKTop:
Flr)=(x(z) e ) =(2)),
TpaeKTopIid,
epeMelIeHIe:
112 AF =7 (1)) =7 (t)) =7, -7, =
= (Ax, Av,Az),
OyTE.
CrnoxeHle nepeMeleHHii:
ﬂrl =ﬂi‘2 +£J‘D
CKOpOCTB MaTepHaHBHOﬁ TOYKH.
_ AF .,
U=— =T, =[U1_.U1_.U__].
ﬂf Ar—s )
Ax , .
v =— =X,. @aHAIOTNYHO v =V, U.=Z/.
1.1.3 Al |y g '

CIoxeHHe CKOpPoCTell: 0, =5, + 0, -

Berurciienue nepeMenienus v IMyTH MaTepHalbHON TOUKH IIPH
BJIOJIb OCH X IT0 TpauKy 3aBUCUMOCTH Vx(t)

1.14




o . AD
YCKH[JEHIIE MaTEepPHAMBHOI TOYKIL: a = —\J
t—0

a,

Au

X

At Ar—0)

At

=(v,).". agamormaHO a, = (v, )’, a.
R < L | -

(v: )

1.15

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:

X(t)

(t)

x(t) = xo + Vpyt

Uy (t) — vg = const




const

PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE IBHKEHUE:

at
x(t)=x,+u,t +——

v (t)=u, +at

116 a, = const
U.;I - Lﬁ‘.‘f = 2{":( ["i’-l - "i’-l]
Lil -
ITpi NBIDKEHII B OTHOM HAIPABMIEHHIH MyTh S= 1 _
CBoOoaHoOe najeHre. Y CKopeHrue CBOOOHOTO MaICHHUS.
Vi l_ ﬁo
Yo o
o Xo (
JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:
[.‘r{f} =X, Uyt =X +tU,cosa-f
1.1.7 s . :
V() =y, Ut + g—‘} =1, + U sina- r—ng

v (t)=u, =uy,cosa

v(f)=v,, +gf=v,sina— g

g.=0
g =—g= const




1.1.8

KpuBonuneliHoe nBukKeHUE. [[BUKEHNE MaTeprUaIbHON TOYKH

VrioBas v JIMHEWHAst CKOPOCTh TOYKHU:
v = wR

wR

HpI/I PaBHOMEPHOM JABUKCHUU TOYKHU 11O OKPYKHOCTHU

21 5
w=—=2mv
T
w
2mo
. LleHTpOoCTpEMUTENBEHOE YCKOPEHHE TOUKHU:
v? 5
auc = H = w*R




R
. IlonHoe YCKOPCHUC MaTepHaHLHOﬁ TOYKH

1.1.9 Tépnoe Teno. [locTynarenpbHOE U BpallaTeIbHOE ABUKECHUE T
1.2 JMHAMUKA
121 Nuepumnaneubie cucremsl orcuéra. [lepsoiit 3akoH HeroToHa.

T"amunes

1.2.2

Macca tena. IIToTHOCTE BeliecTBa:

"




1.2.3

Cuna. [IpyHIMI cyneprno3uuy CUIL:

paBHOJETC

TB

Fp

- -

ABHOZEHCTB — Fl + F2+- .-




1.2.4

Bropoii 3akon HeroTona: juist MarepuanbHoit Touku B ICO

>

Fl = mal

Ap = FAt




At
pu

F = const

const

1.2.5

—
£y Fy

Tperuii 3akoH HproTOHA /1711 MaTepUanbHbIX TOYEK:

Fiy = —Fy




3aKkoH BCCMHUPHOI'O TATOTCHUA: CUJIbI IPUTAKCHUSA MCKIY TOUK

mim,
F=¢G 72
F
G
R
m

1.2.6

Cuna TsDKECTH. I_ICHTp TSDKECTH Tejla. 3aBUCHMOCTh CHIIBI

MOBEPXHOCTHIO TIIaHETHI paguycoM RO:
GMm

"9 = Ry + h)2




mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

—kx

1.2.8

Cuia Tpenus. Cyxoe TpeHHe.

Cuna TpeHUs CKOJIbKEHUS:
FTp = uN




UN

Cuia TpeHus TIOKOSI:

1.29

E, < uN

F

<
UN

Koadpunuent tpenus

JlaBneHue:

P=%
Y




1.3

CTATUKA

13.1

F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
IM| = Fl, rae | — mnedo cuisl

OTHOCHUTEJIBHO OCH, IPOXOAAIIEN uepe3 TOUKy O NepneHuKyIsp

1.3.2

[lenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPHATBHBIX TOUEK

- -

myr, + myry+...

T,
e my +my+...







B onHOpOAHOM TIOJIE TSIKECTH

-

(g = const)

const)
LHCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

(M, +M, +...=0

133 |Fi+Fy+...=0
H#HH#Par###1.3.4 3akoH [lackans
JaBnenue B xkunkoctu, nokosimeiics B UCO:
P =Po tpgh
###Par###1.3.5

©




+

pgh

##H#Par###1.3.6

3akoH Apxumena:

>
>

FApx = _PBbITeCH

BbI

TEC

€CIIM TEJIO U KHUAKOCTh IokosATcs B ICO, To
FApx = P9Varrrecn




pgV

BbI

TEC

VYcnoBue niuaBaHus Tell

14

3AKOHBI COXPAHEHNW A B MEXAHUKE

#H#Par###1.4.1

Nmnynbc MmaTepuanbHON TOUYKH:

##HPar###1.4.2

NMiynsc cuctemsl Te:

p=p+pt..




##HPar###1.4.3

3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B CO

- -

Ap =4 (pl +p2t.. ) = FlBHeLLIHAt + FZBHeLHI-




A(




2B

HE

At

B UCO , ecnu

4p =A(;;1+;;2+...) ~0

A(




, €CIIN

i -

FlBHeLLIH + FZBHemH+- ..=0




2B
HE

1ITH

PeakTuBHOE ABM)KCHUE

#HHPar###1.4.4

F

Ar x

Pabora cuibl Ha MaloM MEepeMCIICHUHN

A=|F|-|.-i}7|-c05 a=F, -Ax

1.45

{E'

D
MOITHOCTb CHUJIBL:

CCIIH 3a BpeMsI
At

At
pa0oTa CHIIbI U3MEHSIETCA Ha , TO MOIIHOCTb CHJIBI

Ad
P=—o =F-vu-coso
ﬁf Ar—=

1.4.6




Kunernueckas OHCPIuAa MaTCpHaHBHOﬁ TOYKH:




3aKOH U3MEHEHUS! KHHETUYECKOM SHEpriuH CUCTEMbl MaTepHral
=Al+A2+ ..

1.4.7

[ToreHumanbHas 3Heprus:
JUISL IOTEHIIMATBHBIX CUII

A12 = E1n0TeHu - EZHOTEHu_: AEHOTeHLl

lmor

CHIL

2not

CHIY

AE

10T

€H

[ToreHunanbHas SHEPTUs MaTepUaIbHOW TOUYKHU B OTHOPOIHOM




Erm'reHu = mgh

E
10T
€H
)i
mgh
[ToreHnmanbHas SHEPTUA YIPYTro AeHOPMUPOBAHHOTO TEja:
p kx?
noTeHL — 2




3aKOH U3MEHEHUS U COXpaHCHHA MEXaHUYeCKOM OHCPI'Uu:

Euex = By + Emm—m-

1.4.8 B IICO AEyex = Agcex menoresn. cun,
B IICO AE,ex = 0, eClH Ascex senoresn can = 0
15 MEXAHUYECKUNE KOJIEBAHUA 1 BOJIHBI
["apmonnueckne koneOaHusT MaTEpUATBHOM TOYKH. AMILT
Kunematuueckoe onucanue:
x(1) = Asin| et +o, ).
v () =x'.
a(H=(v,), =—a'x(f) =a, +0'x=0,
IJI€ X - CMEIIICHUE U3 PABHOBECHSI.
JlnHaMU4YeCcKoe ONKCaHuE:
ma, = —kx,
ma
151
—kx,
rjie
k = mw?
mao
. OTO 3HAYHT, YTO
F, = —kx




—kx.

DHepPreTUYecKoe OMUCAHKE (3aKOH COXPAaHEHUSI MEXaHUYECKO}
2 2 2 2

CBsi3p aMIUIMTYZABl KOJIEOAHHI CMELIEHUS MAaTepUaIbHO!
Kose0aHuit e€ CKOPOCTU U YCKOPEHUS:

v =mA. a _=oA4

max

[Tepuon 1 yacToTa KoJieOaHUH:
2m 1

0 A%

[Teproa Mambsix CBOOOIHBIX KOJICOAHUH MAaTEMAaTHYECKOTO Mas

T=21J7

r-ql—\.,

1.5.2
[Tepuon cBOOOIHBIX KOJIEOaHUH NPYKUHHOTO MasiTHUKA!
m
T=2m,|—
k
1.5.3 Beinyxaennslie konebanus. Pezonanc. PesonancHas kpuBas
[Torrepeunslie 1 MPOAOIBHBIE BOTHBL. CKOPOCTH PacpOCTpaHe!
v
A=vT =—
v
A
1.5.4




Wutepdepentyst u audpaxiyst BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHA ST ®U3UKA

211

Mopenu cTpoeHUs Ta30B, )KUAKOCTEN U TBEPAbIX Ted. IlycTh T
(Teno) cocrout U3 N OAMHAKOBBIX MOJIEKYJ. TOrja KOINYecTB:
N m
vV==—=—
Ny




rac

— 4rciio ABOTaJIpo, M — Macca CUCTEMBI (Tena),

u

u

— MOJIIpHasA Macca BCUICCTBA

212 TennoBoe TBUKEHNUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzanmogeiicTBHE yacTHIl BelecTBa
214 Juddysus. bpoyHoBckoe nBUKEHME
2.1.5 Mognens nneanpHoro raza B MKT
CBsi3p MEXIy [aBlICHHEM U CpelHed KUHETUYECKOW
TEIJIOBOTO JABMKEHHUS MOJIEKYJ UIEAIbHOTO Ta3a (OCHOBHOE Y|
P=lmﬂu: =En-'f ey ineo
30 31 2 3
216 rae m0 — Macca OJTHOM MOJIEKYJIbI,

=]
I
<|=




- KOHICHTPpA 1A MOJICKYJI

2.1.7 AoGcomotHas Temnepatypa: T =t +273K

CBs3b TEMIICpAaTypbl Ta3a CO CpCI[HCfI KHHETHYECKOM
TCIIJIOBOI'O ABUKCHUA €TI0 MOJICKYJIL:

|"
—_— ]
2.1, Eppee =| —— | == kT
8 L2 2
2.1.9 VYpasuenue p = nkT

Mopens naeaabHOTO Ta3a B TECPMOANHAMHKE!

| VpapHeHHe MeHmereera — Kianepora
| BRIperKeHHe 719 BHYTPeHHEH SHepIHH

VpaBHeHne MeHeneeBa — KmaneiipoHa (IIpHMeE

JaICH):
RT
pV="_RT =vRT =NkT, p=P"2
L L

2.1.10 * '

BrIpaxkeHIle JUI1 BHYTPeHHell 3HepPII 0JHOATOMHO

raza (IIpIMeHIMBIe (hOPMET 3AIIICH):

U=3vrRr =2 Mer =3 RT =ve 7= 2 pv

2 2 2 2
3aKkoH llaJ'IBTOHa AJIg JaBJICHUA CMECHU Pa3pCKCHHBIX I'a30B:

2.1.11

p=p+p+..




©

H3omporieccsl B pa3peXeHHOM Ta3e ¢ IMOCTOSHHBIM YHCIIOM
KOJIMYECTBOM BEIIECTBA V):

uzorepma (T = const): pV = const,

nzoxopa (V = const):

p
— = const
T

2.1.12

const




nzobapa (p = const):

= const

N <

const

['paduyeckoe npeacraBneHue u3omnpoieccoB Ha pV-, pT-u VT-

OOBbeIMHEHHBIN ra30BEIH 3aK0H:

pvV .
T = cons

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

2.1.13

HaCI)IH_[eHHBIe N HCHACBIIICHHBIC IIApPHI. KauectBenHas

JIaBJICHUs HACBINIEHHOTO I1apa OT TEeMIEpPaTypsl,
HACBIIIEHHOT O I1apa

nux

E




2.1.14

Baaxnocts BO3ayXa.

OTtHOCuTENNbHAS BIaKHOCTD:

d)_

¢
p
HaChIILIIT
apa
M
p
I
M
p

HaCBILIIT

apa

(M)

— prlapa (T) — pnapa (T)
pHaCbIH.[Hapa (T) pHacmLunapa (T)




o

o

(M

N3MeHeHue arperaTtHbIX COCTOSHUM BEIIECTBA: HMCIIAPEHHE

2.1.15
KUIKOCTH
2.1.16 M3meHenune arperaTHbIX COCTOSIHHM BEIISCTBA: TUTABJICHHUE B K
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEPEXoax
2.2 TEPMOJNHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHnHss sHeprus
923 Temonepenada kKak crnoco0 M3MEHEHHS BHYTPEHHEW SHEprH
o KonBek1usi, TeronpoBOAHOCTh, U3Ty4EHUE
KonnuecTBo T€NMNOTHI.
VY aenpHast TEIIOEMKOCTh BEIIECTBA C:
Q = cmAT
224 0
CMAT
YaensHas TerioTa mapoobdpaszosanus L: Q = Lm.
2.2.5 VY nenbHas TeIoTa miaBieHus A Q = Am.
VY nenpHas TeruioTa cropanus Tormea q: Q = gm
226 DnemMeHTapHas padoTa B TEpMOJAMHAMUKE:

A =pAv




pAV

Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpaMms

IIepBblil 3aKOH TEPMOJIMHAMUKH:
Q12 =4Usp + A1, = (U, —Uy) + Az

AU

2.2.7

U




(U

S

Anma0ara:

Q12 = 0= A1, = (U; — Uy) = AUy,




N—r

AU

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumsle nporeccs

[Tpunimne! aeiicTBrs TernoBbix mamuH. KIT:

'I'] _ AHW _ QI—[E.I."'F _|Qxcn| — 1_ |Qx{::l'[|
2.2.9 Orarp Orarp Oar

MakcumansHoe 3Hauenue KII. [{ukn Kapno:

I_]-ZT"'.:" _I_m_n 1 'T:mn
Max N =1 - — _— = —_——
2.2.10 1 -lI\,a-_:v:-.L .T]_.. ] _T]___ -L

VYpaBHeHuUE TEIIOBOTO OanaHca:
Ql + Qz + Q3+: 0

2.2.11




+
+
3 SJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
311 OnexTpu3anyst Tel W €€ MPOSBICHHS. OJEKTPUYECKHUHt
o DyeMeHTapHBIHN IEKTPUIECKU 3apsil. 3aKOH COXPaHEHUS dJIe
B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJTHOPOJTHOM BEIIECTBE C IUAIEKTPHUECKON IPOHUIIAEMOCTh
€
312
|- 7 1 'l? i {?1
F — ﬁ,_ 1 |f3_ — e e
= 4mes, -
3.1.3 OnexTpudeckoe mose. Ero neficTBre Ha 3JIeKTpUIECKUE 3apsi
3.14 Hanpspk€HHOCTD 21EKTPUYECKOTO MOJIS:




>

. F

erpo61-u)u?1
q
mpo6
HBII
[Tone TouyeuHnoro 3apsna:

q

E. =k—

T T'2




OJHOPOOHOC ITI0JIC:

-

E = const.

const.

KaptrHbl mMHMI HANPSYKEHHOCTH ATUX MTOJIEN

3.15

q(¢

IloTeHIMAIEHOCTH SJICKTPOCTATHYCCKOI'O ITOJIA.

Pa3zHOoCTh MOTEHIMATOB U HANPSHKEHUE:
Az = q(¢1 — ¢p2) = —qd¢p = qU.




qu.

IToreHnuanbpHas OHEPIuA 3apiaaa B 3JICKTPOCTATHUYCCKOM II0JIC:

W =q¢
v
q¢
A=—AW
A
—AW

IToTennman QJICKTPOCTATUYICCKOI'O I1OJIA:

o=V
q

-




CBs3b HaprDKéHHOCTI/I I1OJIA u PasHOCTU IIOTCHIIY

anekrpocrarnyeckoro moyst: U = Ed

3.16

HpI/IHI_II/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...




+
+
[TpoBOTHUKY B AIEKTPOCTATUUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsIOB: BHYTPH MPOBOJHUKA
Et=0
E
3.1.7
0
, BHYTPHU ¥ Ha MOBEPXHOCTH MPOBOJHUKA (p = const
318 JMAIeKTpUKU B 3JIEKTPOCTATUYECKOM ToJie. JuanexTpuuecka
A .
Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
q
C = E
3.1.9
C




DIIEKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOPA:
£gpS

T od

eC

= SCO




3.1.10

HapaJIJICJIbHOC COCAMHCHNEC KOHACHCATOPOB:

o]

nap

q=1q +QZ+---!U1 = UZ :---'Cnapann_

C; +




IlocnenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=U1+U2...,q1=q2 =iy







3.1.11

OHeprus 3apsKEHHOr0 KOH/IEHcaTopa:

We

_qU _CcU* ¢*

2

2

2C







3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

Cuna Toka:
=2
3.2.1 Al {550
ITocTosuubIi TOK: I = const
Jns mocrosHHOTO TOKA = It
329 VYcnoBusi CylecTBOBaHUS AIEKTPUUECKOTO TOKA.
o Hanpsokenue U u DJIC E
3akoH OMa [J1g y4acTKa LeMu:
| U
"R
3.2.3
DIIEKTPUUECKOE COMPOTHUBIICHUE. 3aBUCUMOCTH COITPOTHUBIICHY
OT €r0 JUTMHBI U CEUCHUs. Y IeTbHOE COMTPOTUBIICHUE BEIIECTB:
R l
3.24




Hctounuku Toka. DJ1C ucrouyHuka Toka:

ACTOpOHHI/IXCHJI

q

E =

3.25

CTOPOHHUXC

ui

BHyTpeHHee conpoTUBIIEHNE HCTOYHUKA TOKA

3axon OMa A1 OJIHOM (3aMKHYTOM) AyieKTpudeckoi renu: E

Rr

3.2.6 |




3.2.7

Hapanﬂeanoe COCIUHCHUEC ITPOBOJHUKOB!

I=11+12+..,Ul=U2=.,

1 1 + 1 +
Rnapa}m Rl RZ

map




HOCHCHOB&T@HBHOC COCAUHCHUC ITPOBOIHUKOB:
U=Ul+U2+.,11=12=.,
Rnom = R1 + R2+




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.

3akon Jxxoyns — Jlenmna:
Q = IRt

IWe)

Ha pe3uncrope
2

U
R:Q=A=12Rt=1Ut=7t

[We)




Rt

Ut

3.29

MomtHocTb 3JICKTPAYECKOTO TOKA:
Ad .

P=—0 =1IU
Ar Ar—l

Tenmopas MOIITHOCTD, BbIACIIsIEMAasd Ha pE3UCTOPC:

. UF
P="R=—=]U
R

MoOIIHOCTh UCTOYHHKA TOKA!

M"Tﬂ'ﬂt
At

Ay

3.2.10

CBOOOJHBIE HOCUTENIM DBJEKTPUUECKUX  3apsOB

B

I

MPOBOJUMOCTH TBEPABIX METAJLIOB, PACTBOPOB U PACILI

[TonynpoBoauuku. [1oynmpoBOJHUKOBEII A0

3.3

MAT'HUTHOE ITOJIE

3.3.1

MexaHU4eckoe B3aHMOACMCTBHE MAarHuToB. MarHuTHOeE




HHAYKIOUU. HpI/IHI_[I/IH CyIICpIO3nIUU MarHuTHbBIX TIOJICH:

B = B1 +B2+...

Jlvanm wHAYKUMM MarHUTHOro mnons. KapTuHa nuHuiA wl

IIOJIOCOBOT'O M HO}IKOBOO6p33HOFO IIOCTOSAHHBIX MAarHuTOB

3.3.2

OnpIT BpCTez[a. MarauTHoe I0JIe MMPpOBOAHUKA C TOKOM.
MAarouTHOro MmoJjisli UIMHHOI'O IIPAMOIO IIPOBOJHUKA U
IMPOBOAHUKA, KAaTYIIKHU C TOKOM

3.3.3

Cunta Amriepa, e€ HanpaBIICHHE U BEJINYUHA!
F4 = IBlsina




IBlsina
, TJIC 0L — YTOJI MEXK/y HalpaBJICHUEM ITPOBOIHUKA H BEKTOPOM

B

Cuina JlopeHua, e€ HanpaBJIE€HUE U BEJIUYMHA:
Frop = q V vBsina

3.34
| ql vBsina
TIE 0L — YIOJI MEXAY BEKTOPAMU

+




. I[BI/I)KGHI/IG 3ap51)I(eHHOI>'I 4aCTHULbI B OTHOPOJHOM MAariHuTHOM IIC

OJIEKTPOMAT'HUTHA A MHYKIMA

IToToK BeKTOpa MarHUTHOW MHIYKLIMHU:
® =B, S = BScosa

()
B
34.1
BScosa
7 B
o/
G2
3.4.2 SIBnenue anexTpoMarHuTHOM MHAYKIMK. DJ1C nHIyKIMu
3aKOH 3JeKTPOMarHUTHOW MHAYKIMKY Papajes:
AD ,
343 E=—\r| =i
At A=)

O/1C uHAYKIHUU B IPSIMOM MTPOBOJAHHKE ATHUHOM |, TBIKYIIIEM(




)

B OJTHOPOJHOM MarHMTHOM IoJe B:
E; V Blvcosa

Blvcosa

, IJI€ O — YIoJI MCXKy BCKTOpOM Bu HOPpMAJIbIO

n




K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

lnv

u
; €CIIN

l

1
1

B

u




TO

Ei V Blv
| E
Blv
345 [TpaBumno Jlenma
NHAyKTUBHOCTD:
()
L=—
I
3.4.6
, mmn © = L1
Camounnaykuus. 3/JC caMOMHIYKIIUU:
AT
E,=-L"| =-LI
Al s
3.4.7 OHeprust MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM:




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

3.5.1

KonebGarenbupiii  kKOHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIC
KOJIe0aTeIbHOM KOHTYDE:

v s [ %

|q| 1) =q,,, Sm| el +q,)

AN )

\I

I(t)= g, = aq,_cos( ot +q@,) =1 cos(wr +q,)

®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyJ1a

LC




CBsi3p aMILTUTYIBl 3apsiia KOHAEHCATOpa C aMIUIUTYIOH ¢
SJICKTPOMAIrHUTHBIX KoJe0aHHuIX B nacajlbHOM KoJ1e0aTeIbHOM

1

TEX

£}

ff:l'l'la.?&. =

3aKkoH COXpPAaHCHUS DHEPIUn B HACAJTIbHOM KoJIe0aTeJIbHOM KOH

3.5.2
3.5.3 By aeHHbIe 37IeKTpOMarHUTHbIE KosiebaHus. Pesonanc
Ilepemennslii Tok. [TpousBoacTBo, nepenaya u noTpedIeHue 3
2 2 2 2
354 CU N LI _ CU max _ LI mx — const.
2 2 2 2
CBoiicTBa  JIEKTPOMAarHWTHBIX ~ BOJH.  B3aumuas o
AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
E1lBlc
1
355




xama OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHCHI/Ie QJICKTpOMaAI

3.5.6
OBITY
3.6 OIITUKA
36.1 [TpsiMonMHEIHOE pacpoCTpaHEHHE CBETAa B OJTHOPOTHON Cpel
o cBeTa
3aKOHBI OTPa’KEHUs CBETA.
a=f
a
3.6.2 5
ol p
TT77777 77777
3.6.3 [TocTpoeHne N300paKeHHIA B IIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHHUS CBETA.
[Ipenomnenue cBera:
nqysina = n,sinf.
n
sina
3.6.4 -
n

sinp.

AOGCOIOTHBIN MOKa3aTesb NPeTOMICHHUS:

c
Nage = ;




OTHOCUTENBHBINA TOKA3aTENh MMPECIOMIICHUA:

nOTH




Xox 1ydeil B mpu3Me.

V., = 1_12 R ., = ;I;I:}_:

COOTHOIIIEHHE YaCTOT M COOTHOIICHHUE JJIMH BOJIH IIPU TIEP!
CBCTA UCPC3 I'PaHUIY pa3aciia IBYX ONTUYCCKUX CPCH:

3.6.5




ny,<hy L)

o E
[TonHoe BHYTpEHHEE OTPaKEHUE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:
. 1 n2
sinay, = =—
p
Noru ng

Sino.




CO6I/Ipa}OI_HI/Ie n paCCGI/IBaIOIHI/Ie JIMH3BbI. TOHKa}I JIMH3Aa.
OIITHYCCKAas cujia TOHKOI71 JIMH3BI.
b 1

" F

3.6.6

@opmyJia TOHKOM JTMH3BI:

Q|
| =
I =

3.6.7




YBenuuenue, 1aBaeMoe JTUH30M:




d T~

AR,

F\ h
f

e

B ciyuae paccenBaronieit JIMH3bI:

3.6.8

1
D0O= F =—0,
D







Xon my4a, POUIEIIEro JUH3Y [0/ POU3BOIbHBIM YIJIOM K
[TocTpoeHne M300pak€HU TOYKM M OTpe3Ka HpSAMOH B coO

JIMH3aX U UX CUCTCMax

3.6.9

doroamnmapaT kak ontuyeckuit mpubop. I'na3 kak onruyeckas

3.6.

Wutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CTIOBHS |
MUHUMYMOB B UWHTEp(EpPEHIIMOHHON KapTUHE OT MABYX
HMCTOYHUKOB:

P
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

i
MITHIMYMEI — ﬁ={2m+l_];, m=0,+t1,+2 +3__

Y

3.6.11

Hudpakmust  cera. JudpaxkmumonHas pemérka. Y CIIOBI
MAaKCUMYMOB IIpH HOPMAJIBHOM MAaACHHUU MOHOXPOMATHYCCKO

Ha peu€TKy ¢ nepruoaom d:

dsinpy, =mim=0,+—1,+—2,+ —:

dsing




3.6.12 Jucnepcus ceera
4 KBAHTOBAS ©®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv

41.2

®otoHbl. JHEprus GoToHa:

E=h _he
=hv=—=pc

hv




pc

Nmmynbe doToHa:

©




4.1.3 dororpdext. OnbiTel A.I'. CtoneroBa. 3akonbl hoTodPdekTa

VYpaBHenue DifHmrelHa 11 GoTodddexTa:

E¢0T0Ha = ABbIXOAa + EKPIH‘ITLG.X'

E
¢doToHa
ABEIXOda
+
E
KAUHMax
4.14
rae .,
hc
Ed)OTOHa hv = 1’
E
do

TOH




hv

X0

Ja

ABbIXO,C[a = thp =

hc

A

Kp




Exunmax =

E
KHMHMax
2
mv
2
m

ax

eU

e U3ar[




415

JlaBneHue cBeTa.
JlaBneHne cBeTa Ha TIOJHOCTBIO OTPAKAMOIIYIO IOBEP:
MTOTJIONIAOIIYIO ITOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

IInan C¢TapHad MOACJIb aTOMa

4.2.2

[Tocrymarel bopa. U3nydenne u moriomeHue (GOTOHOB TPH
YPOBHsI 3HEPIUU Ha IPYrou:

h_c = |E1r —E

i -

hv .

“

4.2.3

JInHenyaTpie CIEKTPBI.
CrniexTp ypOBHEH 3HEpruu aTomMa BOJIOPOJA:

-13,63B
E =_>22%

" , n=123 .

Iy

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas mopnens siapa I'eitzen6epra — MBanenko. 3aps
W3otomnbl

4.3.2

PaanoakTHBHOCTE.

Anbda-pacna;

A A 4
s X—>Y+ ;He

bera-pacnan.
DJEeKTpOHHBIN B-pacnan:

A A 0 ~
s X—73Y + je+v,

[To3utponHslii B-pacnan:

A A 0=\
sX—=- Y + jE+ v,




I'ammMma- H3JIYUCHHC

3aKkoH PaaroOaKTUBHOI'O pacliaga:

—t
N(t) = Ny * 2T

N(®)

4.3.3

[TycTs m — Macca paiOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T

m(t)




4.3.4

Snepusle peakuuu. [lenenue u CUHTE3 S1Ep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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