MMHHUCTEPCTBO IMPOCBELIEHUSI POCCUIICKON ®EJIEPALIMNA

MBY rumuaszust Ne 77
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
3aBenyroumii kadeapoii 3aMmecTuTeNnb IUpeKTOpa Hupexrop MBY «I'umnazus Ne77»
10.J1.Y cueBuu H.A.T'ankuna T.A. Ycueuu

ITpoTokomn Nel ot «28» 08.2025 r. [Tpotokon Ne 1 ot 28.08.2025 r. [Tpuka3z Ne 93/2 ot 29.08.2025 r.

MopnucaH: TatbsHa ApkaabeBHa
Ycuesuy

DN: C=RU, OU=AupekTop, O="
MBY ""TumHasusa Ne77"",
CN=TaTbsiHa ApkagbeBHa
Ycuesud, E=school77@edu.tgl.ru
OcHoBaHve: s noaTBEPXAAt0
3TOT AOKYMEHT
MecTtononoxeHue: 6a df c1 69
a4 87 80 65 c1 10 1d 1f 1d d8 63
af 39 8a be 24

OaTta: 2025-10-31 20:04:49

PABOYASI [IPOTPAMMA
(ID 8491826)

yueOHoro npeamera «®@u3uka. Yriay0aéHHbIA YPOBEHb)
1151 ooyuarommmxcest 10 — 11 kiraccos

ToapsarTi 2025



IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢gu3uke Ha ypoBHE CpelHEro odIiero oopazoBaHus pazpadoTaHa Ha
OCHOBE TOJIO)KEHMM U  TpeOOBaHMU K pe3yJibTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuyéToM
denepanbHOit paboueld mporpammbl BocnuTanuss W KoHIenmuu mpenojaBaHus
yueOHoro mpeamera «®duszuka» B o00pa3oBaTeNbHBIX oOpranuzanusx Poccuiickoi
®denepanuu, pealiu3yoX OCHOBHbIE 00pa30BaTeNIbHbIEC TPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0A3aTENbHOE MNPEIMETHOE COJEpPKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEILHOCTh M3YUYEHHUS TEM M Ppa3/iesioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JTOTHKU
y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydaromuxcs. I[Iporpamma 1o
¢usnke maéT mpeAcTaBIEHUE O WENSIX, COIEP)KaHHWM, OOIIeH cTpaTerud OOy4eHHS,
BOCIIUTAHUS M Pa3BUTHs 00YyYaIOUXCs cpeAcTBaMu yueObHoro mpeamera «dusuka» Ha
yrayOJa&éHHOM YpPOBHE.

N3yuenue kypca ¢u3nku yriyOoJIEHHOTO YPOBHS IMO3BOJISIET peajnu30BaTh 3aJauyd
npodeccruoHanbHON OpUEHTAllMY, HAMIPABJICHO Ha CO3/JaHHUE YCIOBUW NJIsi MPOSIBICHUS
CBOMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OOYyJarolInMcs,
KOTOphIE  HEOOXOAMMBI Il  MPOJODKEHHS  00pa3oBaHUSI B OpraHU3aIUsIX
nmpodeCCUOHAIBHOTO ~ O0pa3oBaHUs MO  Pa3IMYHbIM  (U3UKO-TEXHUYECKUM U
WHKEHEPHBIM CIEIIUATBLHOCTSIM.

B mporpamme mo (u3uke ONpeAensroTcs IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS
Kypca GU3NKA Ha YpPOBHE CpeIHero oO0mero oO0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHBIE, MpEIMETHbIC (ma  yroyOnéHHOM  ypOBHE). Hayuno-
METO/JOJOTUYECKOM OCHOBOWM Il  pa3pabOTKU TpeOOBaHUM K  JUYHOCTHBIM,
MeTanpeIMETHBIM U TPEIMETHBIM pe3yabTaTaM 00y4aronIuXcs, OCBOMBIINX MTPOTPaMMy
no (u3MKe Ha YypOBHE CpeaHero ooOmero ooOpa3oBaHusi Ha YriayOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1ESATEIbHOCTHBIM MOAXOI.

[Iporpamma o Gpu3MKe BKIIOYACT:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3MKH Ha YIIIyOJIEHHOM YypOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO T0JIaM 00YUYEHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusI.

[TporpamMma 1o ¢u3nMke UMEET MPUMEPHBIA XapaKTep U MOXKET OBITh MCIIOIh30BaHA
YUUTEISIMH (PU3UKHU IJI1 COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[IporpaMmMa 1o (u3HKEe HE CKOBBIBACT TBOPYECKYIO HHHIIMATHBY YUWUTEICH W
MIPEAOCTABIISACT BOZMOXHOCTH JUIsl peaTn3allii Pa3INIHbIX METOJUYECKUX MOIXOI0B K
npenojiaBanuio  (U3NKKA Ha YOIYOJIEHHOM YpPOBHE TIPH YCJIOBHUM COXPaHCHUS
00s13aTeTbHON YacTH COJIEpPKaHus Kypca.

dwu3nka Kak Hayka 0 HauOoJee OOIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KadyeCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMYy 3HaHUU 00
okpyxatomieM Mupe. [KonpHBII Kypc (QU3MKHM — CHCTEMOOOpAa3ylOImMi st



€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB U SIBJICHUW, H3y4YaeMbIX XHUMHEH, Owuosorueit, ¢Gusndeckon
reorpadueit U actpoHomuel. Vcnonb30oBaHMEe W aKTUBHOE MPUMEHEHUE (PUINUYECKUX
3HAHUI OMpeneNuiIo XapakTep U OypHOE pa3BUTHUE Pa3HOOOpPA3HBIX TEXHOJIOTUH B
cdepe SHEePreTUKU, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOJTYYSHHs] HOBBIX MaTEpUajoB C
3aJJaHHBIMU CBOMCTBaMu. M3ydeHre pU3MKyu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydvaromierocs, B (OpMHUPOBAHHWE YMEHHU
IPUMEHSTh HAYYHBIN METO]I TO3HAHUS NP BBITIOJHEHUN UMU YY€OHBIX UCCIIEIOBaHUM.

B ocHOBy Kkypca pu3MKu Ha YpOBHE CpEeIHEro O0IIero oOpa3oBaHUs MOJIOXKEH P
UJEN, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIHIIBI €70 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leioB (M3MKH, BKIIOYAET Kak
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoesa zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca PU3UKU 00bEeIMHEH
BOKpYT (Qu3nueckux teopuil. Benymum B Kypce sBisieTca (OpMUpPOBaAHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIECTBE U IOJIE.

Hoea zymanumapuszayuu. EE peann3anus NOPeaIIoaracT HMCIHOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIIMaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (HUZUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMH MPOOIEMaMHU.

Hoesa npuxnaounon nanpasnennocmu. Kypc ¢Guzuku yriayOn€HHOTO ypOBHS
MPEANOoaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN U3YYEHHBIX TEOPHUM M 3aKOHOB. IIpm 3TOM paccmarpuBarOTCA Ha YPOBHE
OOIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoen r3konozuzayuu peannsyercst IOCPEICTBOM BBEICHMSI JJIIEMEHTOB COJEPKAHMS,
MOCBAIIEHHBIX 3KOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKHU M TEXHOJOTUW, a Takke OOCYKIeHHUs MpoOJieM palMOHaIbHOTO
MPUPOJONOIB30BAHMS M KOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue cojaepkaHuss TporpaMMmbl 1Mo (U3UKE JOJDKHO OBITh TOCTPOCHO Ha
OPUHLHUIIAX CUCTEMHO-AESTENIbHOCTHOrO mnoaxoda. s ¢Gu3uku peanusanusi 3TUX
NPUHLIMIIOB 0a3upyeTcss Ha MCMHOJIb30BAaHUM CAMOCTOSITEILHOTO 3KCIEPUMEHTa Kak
MOCTOSIHHO JIeUCTBYIOMIETO (hakTopa ydeOHoro mporecca. [ yrimyOonéHHOro ypoBHS —
3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO 3KCHEPHUMEHTA, BKIHOYAIOLIETO
(poHTaNbHbIE YYEHUYECKHUE OMBITHI IPU U3YYEHUH HOBOTO MaTepuana, JadopaTopHbie
paboTel M paboThl MpakTUKyma. [Ipu STOM BO3MOXKHBI JIBa CIIOCOOa peanu3aluu
¢u3nyuecKkoro NpakTukyma. B mepBom ciiydae npakTUKyM MPOBOJIUTCA MO0 B KoHIE 10
u 11 kmaccos, 1160 mocie MepBOro ¥ BTOPOro MOJIYTOAUN B KaXKIOM M3 3THUX KJIACCOB.
Brtopoii cioco6 — 910 mHTETrparys padoT NpakTUKyMa B CUCTEMY JIA0OPaTOPHBIX paboT,
KOTOpBIE IPOBOASTCA B Mpolecce n3yueHus paszzena (temsl). [lpu aTtom noa pabotamu
MIPAaKTUKYMa MOHUMAETCS CaMOCTOSTEIBHOE HCCIEAOBAaHUE, KOTOPOE MPOBOIAUTCS I10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIUU.



B nporpamme no ¢usnke cucremMa YYEHHYECKOTrO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT M MpakTHUKyMma NpEeJICTaBIIEHA €IUHBIM TepedyHeM. BblOop TeMaTuku Ay 3THUX
BUJIOB  YYEHHUYECKUX  MPAKTUYECKUX  PabOT  OCYHIECTBISETCS  y4aCTHUKAMU
00pa3oBaTeNbHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTO IUIAHWPOBAHUS U
ocHauieHus kabunera pusuku. [Ipu 3TOoM obecrieunBaeTcs OBIaIeHUE 00YIAIOIIMMHUCS
YMEHUSMH NPOBOJUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN
(u3NYECKUX BETMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHMe yAenseTcsl pelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu
ATOM JJIA pacUETHBIX 3a/1a4u MPUOPUTETOM SIBIIIOTCS 3a/1a4U C SIBHO 33JJaHHOUN U HESBHO
3alaHHON (PU3UYECKON MOJIEIbIO, MO3BOJIAIONINE MPUMEHSATh H3YyUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca, TaK U UHTErpupys IpUMEHEHHE 3HAaHUN
M3 pa3HbIX pa3nenoB. [[1s KayecTBEHHBIX 3a/Jad NPHOPUTETOM SIBJISAIOTCS 3aJaHUs Ha
00BsACHEHHE/NPEICKA3aHNE NPOTEKaHUs] (PU3MYECKMX SBJICHMA M TMPOLIECCOB B
OKpY’)Karolel Ku3HU, TpeOyromue BbIOOpa (PU3MYECKOW MOJACIHU Il CUTyalluu
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu OGI'OC COO kx maTepHalbHO-TEXHHUYECKOMY
o0OecnieyeHn0 y4eOHOro mporecca Kypc (U3MKH yriayOnEHHOIO ypOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHMs [JOJDKEH H3Yy4aTbCs B YCIOBHUSX IPEIMETHOTO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOO0XOIMMOE J1abopaTOpHOE
00opy0BaHUE VISl BBIIIOJIHEHHS YKA3aHHBIX B MPOrpaMMme MO (U3MKE YUEHUUYECKUX
ONBITOB, Ja0OPATOPHBIX PabOT W PadOT MPAKTHUKyMa, a TaKXKe JEMOHCTPALMOHHOE
o0opynoBaHue.

JlemoHCTpannonHoe obopyaoBaHue (HOpMUPYETCs B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIBHON JTOCTaTOYHOCTHM U OOECHeYMBaeT IMOCTAHOBKY IE€PEUUCICHHBIX B
nporpaMme To (U3MKE KIIOYEBBIX JIEMOHCTPAIMM JJIS HMCCIETOBAHUS H3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX
MIPUMEHEHU .

JlabopatopHoe  o0OpyIOBaHME I  YYCHMYECKUX  NPAKTUUECKUX  paldoT
(dopmMupyeTcs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B PACUETE OJHOTO
KOMIUIEKTa Ha JByX oOyyaroumxcsa. TemaTHUecKHe KOMIUIEKThI J1abopaTOPHOTO
0o0Opy/nOBaHUsl JOJKHBI OBITh IOCTPOEHbl Ha KOMIUIEKCHOM  HCIIOJIb30BaHUU
AQHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEITBHBIX CUCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

(dopMHpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYalOIIMXCS K HAYYHOMY H3YUYEHUIO
OPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

(opMupoBaHHE HAay4YHOTO MHPOBO33PEHHUSI KaK pe3ylbTaTa H3Y4YeHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;



dbopMHpOBaHHE YMEHUU OOBSCHATH SIBICHUS C MCIOJIb30BAHUEM (DU3UUYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUEe TMPEACTaBICHUM O poid (QU3MKK i1 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccrnoHalIbHOI
JESATETPHOCTH, CBA3AHHBIX C (PU3MUKOM, MOATOTOBKA K JAIbHEHUIIIEMY OOyUYCHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHue dSTUX 1eledl o0ecreuynBaeTcsl pelIeHWEM CIEAyIoMuX 3a7ad B
npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

OpuOOpEeTeHNEe CUCTEMbl 3HaHUN 00 oOmuX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHHE YMEHUU TPUMEHITh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS
bu3uYeCKNX SBJICHUN B TPUPOJEC W ISl NPUHATUS TPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HHU;

OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHbIX 3aJad C SIBHO 3aJaHHON (U3HUYECKOn
MO/JIENbIO, 33/1a4, OJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3aHne (PU3NUECKON MOJIENH,
aJIEKBaTHOM yCIIOBUSIM 3a/1a4M, B TOM YHCJIE 3a/1a4 WH)KECHEPHOTO XapaKTepa;

MOHUMaHUEe (PU3UYECKUX OCHOB M MPUHIUIIOB JACHCTBUSI TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHHE METOJaMU  CAMOCTOSITEIBHOTO  IUTAHUPOBAHUSA UM IPOBEICHHUS
(bU3UYECKNX AKCIEPUMEHTOB, aHaliM3a U UHTEpHpeTanuu UHGOpMaALUU, ONpeacIeHuUs
JIOCTOBEPHOCTH MOJIyYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIOBMM JUIl DPa3BUTUS YMEHUM IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuUTHE HHTepeca K cepam mnpodeccHoHaTbHON AEATENbHOCTH, CBSI3AHHOU C
(du3HKOI.

B cootBerctBumn ¢ TpedoBanusiMu GI'OC COO yrinyOnE€HHBIA YpOBEHb MU3Y4YECHUS
y4ueOHoro npeamera «Du3nka» Ha ypPOBHE CpeHEro o01iero 0opa3oBaHus BHIOUpaAETCS
O0OyYaroNMMUCs, TIAHUPYIONIUMHU TPOJOIKEHUE 00pa3oBaHUs IO CIEIUATBLHOCTIM
(H3UKO-TEXHUYSCKOTO TIPOQHIIS.

Ha w3yuenue ¢usuku (yrayOn€HHBI ypOBEHb) HAa YPOBHE CPEIHEro OOIIero
obpazoBanust orBoautcs 340 gacos: B 10 kimacce — 170 wacoB (5 yacoB B Henento), B 11
kiacce — 170 gacoB (5 4acoB B HEIEIIO).

[Ipennaraemslii B mporpamme no ¢pu3MKe nepedeHb Ja00paTOPHBIX U MPAKTUUECKUX
paboT  SBISETCS  PEKOMEHJOBaHHBIM, YYHUTENb JieJlaeT BbIOOp  MPOBEACHUS
7abopaTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
00yJaroImxcs.



COIEPKXAHUE OBYYEHUA

10 KITACC
Pa3znes 1. Hayunblii MeTO NO3HAHNSI IPUPOBI.

duzuka — QyHIaMeHTalbHAs Hayka O mpupoae. HayuHblii MeToa MO3HAHUA H
METO/IbI UCCIIeNOBAaHUS (PU3UUYECKUX SBIICHUH.

OKCnepuMEeHT W Teopusi B IIpollecce To3HaHus mnpuponabl. HaOmronenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  m3MepeHus (U3MYECKUX BEIWYUH (QaHAJIOTOBBIE W HUGPOBBIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GPU3NIECKUX BETUIHH (aOCOMIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue ¢GU3NYECKUX SBICHUA W TMPOLECCOB (MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJOE TEJIO0, HjcabHAsl >KUJIKOCTh, UJCATbHBINA a3, TOYCUYHBIN 3apsin).
I'unore3a. ®U3nUECKUil 3aKOH, TPAHUILIBI €0 MPUMEHUMOCTH. DU3NYecKast TEOpHUsl.

Ponpb 1 MecTo (u3uKku B GOPMUPOBAHUN COBPEMEHHON HAay4yHOU KapTHHBI MUpa, B
IPAKTUYECKOMN IESATEIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne cuibl TOKa W HANPSKEHUS B LENH MOCTOSHHOIO TOKA IMPU MOMOIIH
AHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoil maboparopueil mno ¢usuke. IIpumepsl u3MepeHHs
(pu3nYECKUX BETUYMH MIPHU MOMOIIY KOMIBIOTEPHBIX JAaTUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe nBukeHue. OTHOCUTEILHOCTh MEXAHUUYECKOTO JBMkEHH. CucteMa
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4 MEXaHUKHU.

Paanyc-BekTop MaTepuasbHOM TOYKH, €0 MPOEKIMU HA OCU CUCTEMbI KOOPAMHAT.
TpaekTopus.

[Tepemernienue, cKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE
MaTepuaJibHOW TOYKHM, WX MPOEKIUMU HA OCH CHUCTeMbl KoopauHat. CloxeHue
IIEPEMELEHUN U CII0KEHNUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMPSMOJMHEWHOE JABUKEHUE. 3aBUCHUMOCTH
KOOpPJAMHAT, CKOPOCTH, YCKOPEHUS W IMYTH MATepPUATBHOM TOYKM OT BPEMEHH U UX
rpauKu.

CBobOomHOe maacHUE. YCKOpPeHHE CBOOOJHOro majeHus. JIBWKeHHWE Tela,
OpOIIICHHOTO TIOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJIWHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonuneiinoe aBukeHue. J[[BUKEHWE MATEPUAIBHOM TOYKH MO OKPYXHOCTH.
VYrioBas u nuHelHas ckopocTb. [lepuos u yacrota oOpamienus. LleHTpocTpeMuTenbHOe



(HOpManpHOE), KacaTeabHOE (TaHTE€HIMAIbHOE) W TIOJHOE YCKOPEHUE MaTepHUalibHON
TOYKH.

TexHu4yeckne yCTpoWCTBAa U TEXHOJOTMYECKUE MPOLECCHI: CIHUIOMETP, JBHKCHHUE
CHaps/I0B, LICTIHBIE, IIeCTepEHYATHIC U PeMEHHBIE TIEPEeIaun, CKOPOCTHBIE JIUQTHI.

Jemoncmpayuu.

Mopens cucremsl OTCYETA, WILUIIOCTpPAUMs KUHEMATHYECKMX XapaKTEPUCTHUK
JBH>KCHUSL.

CniocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro NePEXo/ia U N3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUIN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGnrogenue nABMKEHHS Tella, OpOIIEHHOrO II0J YIVIOM K TOpPU3OHTY H
TOPHA30HTANIBHO.

Hanpasnenue ckOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHME IyTEH, TPAeKTOpPUM, CKOPOCTEH IBHMKEHHUS OJAHOIO M TOTO K€ Tejla B
pa3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydyeHne HEPABHOMEPHOIO JBHKEHHUS C LEJIBI0 ONPENEIICHUS MIHOBEHHOMN
CKOpOCTH.

N3mepenne yCKOpeHHMs IpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBUOKEHUHU 10
HaKJIOHHOW INIOCKOCTH.

Hccenenoanne 3aBUCMMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHHH.

N3mepenue yckopeHuss CBOOOJHOTO MajaeHUs (PEKOMEHJIOBAHO HCHOJIb30BaHHUE
1 poBoit TabopaTopun).

N3yuyenue nBMXKEeHHs Tena, OpOUIEHHOrOo TOpu30HTaidbHO. IIpoBepka rumoressl o
MPSMOU MPOITOPIIMOHATBHON 3aBUCUMOCTH MEXAY NAIBHOCTBIO IMOJETA M HAYAJIBHOU
CKOpOCTBIO TeJA.

N3ydenune nBMKEHHUS Tela 10 OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH INepHoja oOpalieHruss KOHMUYECKOro MasiTHUKa OT €ro
I1apaMeTpOB.

Tema 2. lunamuxa.

IlepBeii  3akoH Hprotona. HMuepumanbnbie cuctemsl orcuéra. [IpuHumn
oTHocuTenbHOCTH [anumnes. HeunepuuanbHble cUCTEMBI OTCY€Ta (OIpenesieHue,
IpUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cuil.

Bropoii 3akoH HeroToHa A5t MarepraibHON TOUYKH.

Tpernii 3ak0oH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHHUS. DKBUBAJICHTHOCTHh T'PABUTAMOHHOW W WHEPTHOU
MAaCCBI.



Cuna TsoKkecTd. 3aBUCMMOCTh YCKOPEHHsI CBOOOJHOTO MAaJEHUS OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI U OT Teorpapuueckoil mupoThl. JBuKeHNEe HEOECHBIX Tell U
ux cnyTHUKOB. 3akoHbl Kermepa. [lepBas kocmuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKynierocst ¢ yCcKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHHUS W CHJIA TPEHHUS MOKOS.
Koaddumument tpenns. Cuna CONMpOTHBICHUS TPH JIBWKCHUH TeJa B JKUJIKOCTU WU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHS.

Hasnenue. ['mapocrarnueckoe gapinenue. Cuna Apxumena.

TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKHUE TTPOLIECCHI: MOAIINITHUKY, JBUKECHHE
UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaOnronenue nBuXkeHUS TeJl B HWHEPUUAIBHBIX M HEWMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByx IUIMHIPOB WM IIAPOB Pa3HOM MACChl C OJJTUHAKOBHIM YCKOPEHHEM
OTHOCHUTEBHO HEMHEPIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJACUCTBYIOLIECH NPHUIIOKEHHBIX K TEIy CHUJl C IMPOU3BEICHHUEM
Macchl TeJla Ha €ro YCKOPEHHE B UHEPUUAIIbLHOM CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOLIUX B PE3YJIbTaTE B3AMMOJICHCTBHUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABbEME U MaJICHHH.

LleHTpOoOEeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3mepeHre paBHOACWUCTBYIOIIEH CHJI TpH ABMKEHUM Opycka IO HAKJIOHHOM
MIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCUMOCTH BPEMEHHM JBUKEHUS OpyCKa MO HAKJIOHHOMN
MJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MAacCChl.

HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHUKAOIIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

N3yueHne nNBUKEHUSI CHCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTOM Uepe3 JIETKUN
OJI0K.

N3mepenune koadduimeHTa TpeHUsT MO BEIMYMHE YII0BOTO Kod(duimeHTa
3aBUCHUMOCTH Frp(N).

UccnepoBanue pABuKeHUS Opycka IO HAKJIOHHOW IUIOCKOCTH C IEPEMEHHBIM
Kod(puImeHTOM TpeHu .

N3ydenue nBUXKEHUS rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.



Ab6comoTHO TBEpoe Teno. IlocTynarenbHoe U BpalaTeabHOE ABUKEHHUE TBEPIOTO
Tena. MOMEHT CWIBI OTHOCHUTENBHO OCH BpauieHus. Ilnedo cunel. Cioxenue cui,
IPWIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTH Tena.

VY cn0BUs paBHOBECHUS TBEPAOIO Tea.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue  yCTpOWCTBA W TEXHOJOTMYECKHME  MPOLECCHL:  KPOHIITEHH,
CTPOMTENBHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcaoBus paBHOBECHS.

Bunsl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyrnpoBanne KpOHIITENHOB U PACUET CHII YIPYTOCTH.

N3ydenne ycTOMYnBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuke.

NMnynbc MaTepuanbHOM TOYKHM, CHCTEMBI MAaTepHANIBHBIX TOouyeK. LleHTp Mmacc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyiibe CUIIBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

MoOMEHT nMIyJIbca MaTepUAIBHOW TOYKH. [IpencraBieHne o COXpaHEeHMH MOMEHTA
VMMITYJIbCA B LIEHTPAIbHBIX MOIAX.

Pabora cunel Ha MaJloM W Ha KOHEUHOM TiepemenieHud. I 'padudeckoe
IpeacTaBiIeHUEe Pa0OTHI CHIIBI.

MoOUHOCTD CUIIBI.

Kunernueckass »3Heprus MarepuaibHOW TOYkd. Teopema 00 U3MEHEHHUH
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOYKH.

[loTeHnManbHBlE W HENOTEHUHAIbHBbIE Ccwibl. [loTeHIManbHas  dHEprus.
[loTtenuumanbHas sHeprus ynpyro aedopMUpOBaHHOM mpykuHbl. [loTeHuManbHas
JHEprus Tejla B OJHOPOJHOM T'PaBUTALMOHHOM moJie. IloTeHnmanbHas dHeprus Teina B
I'PAaBUTALMOHHOM I10JI€ OJJHOPOAHOTO MIapa (BHYTpHY U BHe mmapa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHUHUANbHBIX CHUJI C HM3MEHEHHEM MEXaHHYEeCKOW HSHEepruu
CUCTEMBI TeJl. 3AKOH COXPAaHEHUS] MEXaHUYECKOM YHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenne bepHyuM 14 MOEATBbHOW KUAKOCTM KAK CJEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JBHKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, THPOCKOM, (PUTYpHOE KaTaHHWE HAa KOHbKaX.

Jlemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.



PeakTnBHOEC NBM)KCHUE.

N3mepenre MOIHOCTH CHUJIBI.

N3MeHeHune sHEPTUH Tella MPU COBEPIICHUH PadOThI.

BzanmHble nipeBpallieHUs KWHHETUYECKOW Y TTOTEHIUAJIBHON YHEPTUM MPU AEUCTBUU
HA TEJIO CHJIBI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

N3mepenune umiynbca Teja no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJICIIH SJIEKTPOMOOHIIS 1 MOIITHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBanue coxpaHeHHsl UMITYJIbCa IIPU YIPYTOM B3aMMOICHCTBUM.

N3mepenre KNHETUYECKON SHEPTUHU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHEHHE H3MEHEHHs TOTEHUMAJIbHON BSHEPrUM NPYXKUHBI C pabOTON CHUJIBI
TPEHUSL.

Onpenenenue padOThl CUITBI TPEHUS MIPU ABUKEHHUM TeJia M0 HAKJIOHHOM IJIOCKOCTH.

Pa3znen 3. MoJsekyasipHas pU3HUKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcCHOBHBIE MOJIOXKEHUSI MOJIEKYsipHO-KuHeTH4Yeckoil Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBrkeHue. XapakTtep ABWKECHUS U
B3aMMOJICUCTBUS YaCTHULl BemecTBa. MoOJenu CTPOEHHUs ra3oB, KUJIKOCTEM U TBEPIBIX
Tel U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3TUX Mojenieil. Macca U pa3mepbl
mouiekyn (atomoB). KonnaectBo BemectBa. [locTostHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u cmocodbl e€ wusMepenus. [llkama
temneparyp Llenbcusi.

Mopens uaeaNbHOro ra3a B MOJEKYISIPHO-KMHETUYECKOM TEOPHUM: YACTHIBI rasa
JOBWKYTCS XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHBl.  YpaBHeHue  MenneneeBa—Kmaneiipona.  AOcomoTHas
temneparypa (mkana temmneparyp KenbBuna). 3akon Jlambrona. M3ompoueccsl B
U/ICaJIbHOM T'a3e C MOCTOSHHBIM KOJIMYeCTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXY NaBJICHUEM U CPEIHEN KMHETUYECKOW SHEpPrueidl MocCTyNaTelIbHOTO
TEIJIOBOTO JBHKEHHS MOJIEKYJI MIEATBHOIO ra3a (OCHOBHOE YPAaBHEHUE MOJIEKYISIPHO-
KMHETHUYECKOW TEOpHUH UJICaTIbHOTO Ta3a).

CBsi3p  a0COJIIOTHOM TEMIEpaTypbl TEPMOJMHAMUYECKOM CHCTEMBI CO CpeaHel
KUHETUYECKOU DHEPTUEH ITOCTYIIATEILHOIO TENJIOBOIO IBMYKEHUS €€ YaCTULL.

TexHuyeckue yCTpONMCTBAa U TEXHOJOTHYECKHE MPOIIECCHI: TEPMOMETp, OapoMerp,
MIOJIy4YeHHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.



Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUXKEHUS.

Juddys3us xuakocTei.

Mogaens onbita [lITepHa.

[IputskeHne MOJEKYII.

Mojienn KpUCTAUTMYECKUX PEHIETOK.

Habmonienue u ncciaenoBaHuE H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue mporiecca yCTAaHOBJICHUS TETNIOBOTO PaBHOBECHUS MPHU TEIIIOOOMEHE
MEXKy TOpSTYEH M XOJIOJHOM BOJOM.

N3yuenue n30TepMUYECKOTO Mpoiiecca (PEKOMEHI0BAaHO UCIOJIb30BaHUE IU(POBOI
J1a00paTopun).

N3yuyeHnne n30XopHOTO mpoiecca.

N3yuyenune nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amanve BHENIHUX  YCIOBUH  JUIs
TEPMOJMHAMHUYECKOW CHUCTEMbl. BHemHuWe u BHYTpeHHUE mapamerpbl. [lapamerpsl
TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEIIMYMH, ONMUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Ha4yalo TEPMOJIMHAMHUKH. CamornpounsBobHas penakcanus
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mogenp uaeanbHOro raza B TEPMOJUHAMUKE — CUCTEMA YPABHEHUMW: YPABHEHHUE
MenpaeneeBa—KianelipoHa ¥ BBIp@&XXEHWE [UI1 BHYTPEHHEHM JHEPIUM. Y CIIOBUSA
IIPUMEHMUMOCTH 3TOW MOJENIU: HU3KAsi KOHUEHTPALMs YacCTHULl, BBICOKME TEMIIEPATYPHI.
BripaxxeHue 11t BHyTPEHHEN SHEPTUU OJJHOATOMHOTO UJIC€AIBHOTO rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHamMHUKe. Bbruucienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teruonepenaya kak cnocod U3MEHEHHS] BHYTPEHHEN YHEPTUU TEPMOAMHAMUYECKOM
cucteMbl 0e3 coBepiieHust padboThl. KOHBEKITHSA, TEMIONPOBOIHOCTD, U3TyUEHHUE.

KonnuecTBo Temiorel. Temno€MKOCTh Tela. Y IeIbHAs U MOJISIPHAS TEIJIOEMKOCTH
BellleCTBA. YpaBHeHHe Maiiepa. YaenpHas TEIUIOTa CrOpaHusl ToIuMBa. Pacyér
KOJIMYECTBA TETUIOTHI MpH Teruionepeaayde. [lorstue 06 agunabatHom mporecce.

IlepBblii 3aKOH TepMOAMHAMHUKW. BHyTpeHHsss sHeprus. KonumdecTBO TENIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3aKOH TEpPMOAMHAMHUKU i1 PABHOBECHBIX IIPOLIECCOB: 4YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT E€AWHCTBEHHAs
annabara. AGCOIIOTHAS TeMIepaTypa.

BTopoil 3akOH TEepMOAMHAMHMKH JJIi HEPABHOBECHBIX ITPOLECCOB: HEBO3MOYKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOJAHOrO Tela K Oosiee HarpeTomMy 0e3 KOMIIEHCAITUU
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.



[Tpunuune! gecteus TerioBbix MamuH. KII/I.

MaxkcumanbHoe 3Hauenue KITJI. ukn Kapho.

DKOJIOTUYECKUE ACHEKThl MCIOJIb30BaHUS TEIUIOBBIX JBHUrareiei. TermoBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHI:  XOJOAWIbHUK,
KOHJIMIIMOHEDP, MAU3CIbHBIA W KapOIOpaTOpPHBIM JBUratreid, napoBas TypOUHA,
MOJIYyYECHHE CBEPXHU3KUX TeMIepaTyp, VYTWIM3alMUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIUIOBOIO HACOCa, YTWUJIM3alMs OWOOPraHMYECKOTO TOIIMBA IS
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuiecKoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO Ipolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne yaeabHON TEMIOEMKOCTH.

Hccnenosanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBS3M HOHEPIHUU  MEXKMOJEKYISIPHOTO  B3aUMOJICHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[Tapoo6pazoBanue u KoHjeHcaius. Mcmapenuwe w kumneHue. YaenabHas TemioTa
napooOpa3oBaHUsl.

Haceliennble 1 HeHaChINIEHHBIE Mapbl. KauecTBeHHas 3aBUCUMOCTh TJIOTHOCTU U
JABJICHUS] HACBIIIEHHOTO Tapa OT TeMIepaTypbl, HUX HE3aBUCUMOCTb OT OO0OBEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JIABJICHUS B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU3O0TPOIHUS CBOWMCTB
kpuctajuioB. I[lmaBieHne U Kpuctamzanus. YJelbHas TEIUIOTa IUIABJICHMUS.
CyOnumariusi.

Hedbopmaru TBEpHOro Tena. Pactskenue u cxatue. Cosur. Monmyns FOwHra.
[Ipeaen ynpyrux nedopmaruii.

TermoBoe pacumIMpeHHe >KUIKOCTeW M TBEPABIX Tel, O00bEMHOE M JHMHEHHOE
pacimipeHrde. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWUN YacTHI] BEIIECTBA KaK IMpPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepTrUn B (pa30BbIX MEPEXOaxX.

YpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxHoctHoe  HaTsbkeHue. Koda(puIMEeHT MOBEpXHOCTHOIO  HATSKEHUS.
Kanumnspaele sBnenus. [laBieHue NOJa HCKPUBIEHHOM IMOBEPXHOCTHIO JKHUJIKOCTH.
®opmyia Jlaruiaca.

TexHuyeckre yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JKUAKUAE KPUCTAJLIBI,
COBPEMEHHbBIE MATEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBOIICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kurnenne npyu noHMKEHHOM JIaBJICHUMU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUSL.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanumsipasie siBieHus.

Mopenr HEHbIOTOHOBCKOU KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

Bunbl nedopmarnimii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIAXHOCTH BO3JyXa W OIEHKA Macchl MapoB B
OMEIICHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOunra.

HccnenoBanue 3aBUCUMOCTH Jie(popMauu pe3uHOBOTO 00pasiia OT MPUII0KEHHOH K
HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

OnekTpu3anuss Tel W €€ TMpOosBICHUS. OJEeKTpuueckuid 3apsan. JlBa Buma
ANEKTpUYECKUX  3apsigoB. [IpOBOJHUKH,  OHMAJIEKTPUKA W MHOJYIPOBOJAHUKH.
DJIleMEHTapHBIN JICKTPUUECKUM 3apsi. 3aKOH COXPAHEHUS DJICKTPUIECKOTO 3apsiia.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dnektpuueckoe nojie. Ero gerictrue Ha 3JIEKTPUYECKUE 3apsibl.

Hamnpsox€anocts anextpudeckoro mois. [IpoOueit 3apsa. Jluanm HanpsEHHOCTH
3NEKTpUYECcKOro nosist. OMHOPOAHOE IIEKTPUUECKOE TOJIE.

[ToTeHINAIBHOCTh  BJIEKTPOCTATUYECKOTO  MMOJsA. Pa3HOCTh MNOTEHIMAIOB U
HanpsokeHue. [loTeHnumanbHas »SHeprusi 3apsiia B AJIEKTPOCTATUYECKOM  IMOJIE.
[ToreHuman saeKkTpocTaTHdeckoro mnojs. CBA3b HaNpsHKEHHOCTH TOJSLT M Pa3HOCTH



NOTEHIIMAJIIOB NIl BJEKTPOCTAaTMUECKOro ToJjiga (Kak OJHOPOJHOTO, Tak M
HEOJHOPOHOTO).

[IprHIMI Cynepno3uUN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepol. Ilore
pPaBHOMEpPHO 3apshHKEHHOro 1o o00béMy mapa. [lome paBHOMEpHO 3apsHKEHHOM
OeCKOHEYHOW TUIOCKOCTH. KapTuHBl JNHHUNA HAOpsHKEHHOCTH JTHX MOJeH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMBAEKTPUKU B BJIEKTPOCTATUYECKOM TMoje. Jludnexkrpruueckas NpPOHUIIAEMOCTh
BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHJEHCATOpPA. OJIEKTPOEMKOCTh  IJIIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coeauHEHHE KOHAEHCATOpPOB. IlocinenoBaTenbHOE COECIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE.

TexHuueckre yCTPOMCTBA H  TEXHOJOTMYECKHE  IPOLIECCHL:  AJIEKTPOCKOIL,
AIEKTPOMETP,  DJEKTpOCTaTHUecKash  3aluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJIEHCcaTophl, TeHepaTtop Ban ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MMPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reneparopa (Bau ae I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOoWCTBO U IEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAW IUIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJIEHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallleHus 3HEPrUM 3apsHKEHHOTO KOHAEHcaTopa B SHEPTHUIO
U3JIyYEHUsI CBETOIMO/A.

N3ydyeHnne npoTekaHus TOKa B IEMH, COJIEPKAIICH KOHIEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIMATIOB (HAMPSKEHUS) TPU TMOCIEA0BATEIHLHOM
COEIMHEHUN KOHJEHCATOPOB.

Hccenenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuili mox.

Cuina toka. [1ocTOSIHHBIN TOK.



VYcnoBus CyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOro TOKa. VICTOUHHMKHM TOKa.
Hanpsoxenue U u DJ1C &.

3akoH OMa [ y4acTKa LeMHu.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh CONPOTHUBJIEHUS OJHOPOJHOTO
MPOBOAHUKA OT €ro JUIMHBI W IUION[AJAX T[ONEPEYHOrO0 CEYCHUs. Y IeJIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[TocnenoBarenpHOE, NApAIIIEIBHOE, CMEIIAHHOE COEAMHEHUE MTPOBOIHUKOB. Pacuér
pa3BeTBICHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTh  JJIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTh, BbIIETsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBIICHUE HCTOYHMKA TOKA. 3aKOH OMa il MOJHOH
(3aMKHYTOI) 2JIEKTpUYECKOM 11en. MOIHOCTh UCTOYHUKA TOKa. KOpOoTKOEe 3aMbIKaHUE.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuyeckne yCTpOUCTBAa U TEXHOJOTUUECKHE MPOIECCHl: aMIIEPMETP, BOJIBLTMETP,
peocTaT, CYETUHUK IEKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKCHUSL.

Uccnenosanne 3aBUCUMOCTH CHJIBI TOKA OT HANMPSDKEHUS NI PE3UCTOpa, JIaMIIbI
HaKaJMBaHUS U CBETOJUOA.

3aBUCUMOCTh COMPOTUBJICHUS IUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IIOMIAAN
MOMEPEYHOT0 CEUEHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHIIBI TOKa OT CONPOTHUBIICHUS MPU MNOCTOSIHHOM
HaIPSKEHUH.

[Ipsamoe u3zmepenune IJIC. KopoTkoe 3aMblKaHHE TaIbBAHUYECKOTO SJEMEHTA M
OIIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

CnocoObl coenMHeHuss UICTOYHUKOB Toka, DJIC GaTapeil.

UccnenoBanne pa3HOCTU NOTEHIIMATIOB MEXK/Ty TTOTOCAMU UCTOYHUKA TOKA OT CHUJIbI
TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

UccnenoBanne cCMEIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne yaeapsHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS 1J1s1 JTaMITbl HaKaJIMBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanue 3apucumoctd DJIC TalbBaHUUECKOTO 3JIEMEHTa OT BPEMEHU IPH
KOPOTKOM 3aMbIKaHUH.

Uccnenosanne pa3HOCTU NOTEHIIMATIOB MEXK/]y MOTOCAMU UCTOYHUKA TOKA OT CHJIbI
TOKA B IIEIH.

Uccnenoanue 3aBUCUMOCTH MOJE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.



DJIEeKTpUYECKasi NPOBOJUMOCTh PAa3JIUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJANUMOCTh
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh CONPOTHUBICHUS METALUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIIEKTPOHHBIX ITYYKOB.

[TomympoBomauku. COOCTBEHHAss U MPUMECHAsI TTPOBOIUMOCTD TTOTYIIPOBOTHUKOB.
CaoiictBa p—n-nepexoja. IlomynpoBogHUKOBBIE TPHUOOPBL.

ONEKTPUYECKUM TOK B  AJEKTPOIUTAX. OJIEKTPOJUTHYECKAs JUCCOLUALIUS.
OnekTponu3. 3akoHsl Dapajes A 3IEKTPOIU3A.

DJNeKTpU4eCKUii TOK B Ta3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHbie THUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: Ta30pa3psAHbIE JIAMIIbI,
AJIEKTPOHHO-Ty4YeBasi TpPyOKa, MOIYNPOBOJHUKOBBIE MNPUOOPHI: MHUOJ, TPAH3UCTOD,
dboTOAMO, CBETOAMOJ, TajJbBaHUKA, paPUHUPOBAHHE MEW, BBIMIABKA AJTIOMHUHMUS,
AJIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh COIPOTUBJICHUSI METAILIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 3sekTposinza Papazes.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXaA.

CpaBHEeHUE MPOBOIUMOCTH METAJIOB U MOJTYIPOBOJHUKOB.

OIHOCTOPOHHSSI MPOBOAMMOCTD JTHOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

Habmronenue amekTpoiusa.

N3mepenue 3apsga 0OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKU AUOA.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHus: (U3MYECKUX BEIMYMH C HMCIOJIB30BAHUEM aHAJIOTOBBIX U
HU(PPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE M OTHOCHUTEIIbHBIC TOTPEITHOCTH H3MEPEHHM (U3UYECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUM, MCCIENOBAHUN 3aBUCUMOCTEH (DU3MUECKHX
BEJIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUNOTe3 (BBIOOP U3 paboT, OMUCAHHBIX B
TEeMAaTUYECKUX pazfenax «YUCHHMUYECKUHA OKCIEPUMEHT, JabopaTopHbie paloThI,
IPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢pusuku yrimyOsn€HHOTo ypoBHS B 10 Kilacce OCYIIECTBISECTCS C
y4ETOM COJIEPIKATEIIbHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole NOHAMUA, CEAZAHHbIE C U3VYEHUEM MEMOO008 HAYYHO20
no3HaHuA: SBIICHUE, HAYYHBIN (DakT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,



HaOJIOJICHUE, HKCIEPUMEHT, MOJECIMPOBAHHUE, MOJIEIb, W3MEPEHHUE, MOrPEIIHOCTH
U3MEPEHMM, U3MEPUTENbHBIE TPUOOPHI, LI(pOBast 1adOpaTOPHsL.

Mamemamuka: peuieHUE CUCTEMbl ypaBHEHUM. JluHelHas ¢yHKIus, mapabdona,
runep6oia, ux rpaduku 1 cBoiicTBa. TpUroHOMeTpUUecKue (PyHKIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO. BekTopsl M HX
MIPOEKIMHU HA OCH KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonozua: mexanmdeckoe IBMKEHHE B KHBOW mpupozae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpYKaloLIEH Cpepbl,
yTuiau3anus  OMOOPraHMYECKOro  TOIUIMBA  JUId  BBIPAaOOTKH  «TEIUIOBOW» U
AJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSKEHUE W KANWJUIAPHBIE SIBICHUS B NPUPOJE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAas Macca, MOJIyYeHHE HaHOMAaTepHalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, XKUAKOCTEM M Ta30B, >KUJIKUE KPUCTAJUIbI, 3JIEKTPUUYECKUE CBOMCTBA
METaJUIOB, ANEKTPOIUTHYECKAS JUCCOLMALINS, FaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE ABMKCHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUYET
CyXOrO M JKHJIKOIO TPEHHMS B TEXHUKE, CTATUYECKHE KOHCTPYKIMUH (KpPOHULITEIH,
peméTyarbie KOHCTPYKIIMH ), UCITOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE
(rupockomn, BOIOMET U APYTHE), IBUTATEb BHYTPEHHETO CrOpaHuUsl, MapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJIUIMOHEpP, TEXHOJOIUU TMOIYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YKCII€ HAHOMAaTe€pUaloB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas
3aluTa, 3a3eMJICHHE JIEKTPONPUOOPOB, ra3opa3psaHble JaMIIbl, MOJIYIPOBOAHUKOBBIE
puOOpPHI, TAIbBAaHUKA.

11 KJIACC
Pa3znen 4. JaekTpoguHaMHKa.

Tema 4. Mazcnummnoe no.e.

B3aumopnencTBre MOCTOAHHBIX MAarHUTOB W IIPOBOJHHUKOB C TOKOM. MarsHurtHoe
nosne. Bektop MarHUTHOMW WHAYKUUU. [IpyHOMO Cynepno3Wivy MarHUTHBIX MOJIEH.
JInHUY MarHUTHOW UHTYKIIUH.

MarHutHoe T0Jie TPOBOJHHMKA C TOKOM (TIPSAMOIO TPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHia, e€ HampaBlIeHUE M MOAYJb. J[BH>KEHHE 3apsyKEHHOM 4YacTULBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHia.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rmapa- i JIMaMarHeTUKHU.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHME  MPOLIECCHI:  MPUMEHEHUE
MOCTOSSHHBIX MAarHWUTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJBUTrATEID
Axo0u, yCKOPUTETU JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.



KapTtuna nuHMi WHIYKIMKM MarHUTHOTO TOJISA TOJIOCOBOTO M MOJKOBOOOpPA3HOTrO
NOCTOSIHHBIX MarHuTOB.

KaptuHa 5nvHMII MarHUTHOM HMHAYKIMU MOJA JUIMHHOTO NPSIMOTO IPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuun ACHCTBUS AIEKTPOUIMEPUTENILHOTO MPUOOpPa MarHUTORJIEKTPUUECKOM
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Hccnenoanue AeMCTBUS NOCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHre MarHUTHOW MHIYKIIMA Ha OCHOBE U3MEPEHUS CUJIbl AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHnE SJIEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW HMHIYKLUU.
OJC wunaykuuu. 3aKOH OJJIEKTpoMarHuTHoum wuHAykumu Papanes. Buxpesoe
anekTpuueckoe nose. Toxkn Dyko.

OJ1C mHayKIMK B IPOBOIHMKE, ABHKYIIEMCS B OTHOPOJHOM MarHUTHOM ITOJIE.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTylika MHAYKTHUBHOCTH B LENHU MOCTOSIHHOIO TOKa. SIBieHue
camouHayKiuu. JIC caMOMHIYKIUH.

DHeprusi MAarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: WHAYKIHWOHHAS II€Yb,
COJICHOM /I, 3aIlMTa OT 3JEKTPU3ALNHN TEJI ITPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jlemoncmpayuu.

HaGnronenue ssBeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

Hccnenoanue 3aBucuMoctd DJ{C HHIYKIIMM OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
ITOTOKA.

IIpasuio Jlenua.

[Tanenrie MmarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIHUU.

Nccnenoanue 3aBucuMoctd J/IC caMOMHAYKIIMU OT CKOPOCTHM M3MEHEHHMS CHJIBI
TOKA B LEIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Hccnenoanue sSBIEHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Onpenenenre NHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.



WccnegoBanue siBJICHUS CAMOMHIYKIIUH.
COopka Moienu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. Kojie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

'apmonnyeckue koneOanuss. KuHemarndyeckoe M JIMHAMHUYECKOE OINMCAHUE.
DHepreTUueckoe OINUCAaHWE (3aKOH COXpaHEHUs MEXaHW4YeCKOW »sHepruu). BouiBoj
JTUHAMUYECKOTO OIMCAaHUS TAPMOHUYECKUX KOJEOAHMM W3 MX DHEPreTHUEeCKOro u
KMHEMATUYECKOTO OMUCAHUS.

Amvmnutyna u  (aza konebanuit. CBsA3b aMIUIMTYIbl KoJIEOAHUN HCXOIHOMU
BEJIMYUHBI C aMIUIUTYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wuyacrora konebanuid. Ilepmox Manblx CBOOOJIHBIX KOJIEOAHMI
MaTteMaTu4ecKoro MastHuka. [lepros cBOOOIHBIX KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.

[lonsiTue o 3aryxaromux KojieOaHusx. BuiHyxkaeHHble KoyieOaHus. Pe3oHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BHJ PE30HAHCHOM  KpPUBOWL.
ABTOKOJICOaHUSI.

TexHuyeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCH: METPOHOM, 4Yachl,
KaydeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJie0aTeIbHOTO JIBMYKCHUS.

HaOnronenne HE3aBUCMMOCTH TEpUOJA MaJlbIX KoJieOaHUM Tpy3a Ha HHUTH OT
aAMILUTATYBI.

UccnenoBanue 3aTyxawmux KojeOaHW W 3aBUCUMOCTH TE€pUOJa CBOOOIHBIX
KOJIe0aHM OT COMPOTUBIICHHUSI.

HccnepoBanue kojiebaHuil rpy3a Ha MacCCUBHOW MPYXUHE C LETbI0 (HOPMUPOBAHUS
MpeCTaBICHU 00 UaeanbHON MOJIEIN MPYKUHHOTO MasiTHHKA.

3aK0OH COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKMUKym.

N3mepenne nmeproaa cBOOOAHBIX KOJIEOAHNUN HUTSHOTO U MPY>KUHHOTO MasSTHUKOB.

N3yuenne 3aKk0OHOB BIKEHUS TeJa B X0JIe KoyieOaHUii Ha yIPyTroM MOABECE.

N3yuenune nBMKEHUSI HUTSHOT'O MasiTHUKA.

[IpeobpazoBanue 2HEPTUN B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHUH.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIH.

Tema 2. dnekmpomazcnumHnule Koaedanus.

Konebarenbupiit KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUS B U€aTbHOM
KonebarenbHOM KoHType. @opmyna Tomcona. CBA3b aMIUIUTY/IBI 3apsia KOHASHCATOpa
C aMIUTUTYJIOM CUJIbI TOKA B KOJIEOATEILHOM KOHTYDE.



3aKOH COXpaHEHUs PHEPTUU B UACAIBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaroue 3J1eKTPOMArHUTHbIE KojeOaHus. BBIHY>KIEHHbIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHMUsl.

ITepemeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U JEHCTBYIONIEE
3HaYEHHUE CUJIbI TOKA M HAMPSKEHHSI IPU Pa3InIHON (HOpMe 3aBUCUMOCTH IEPEMEHHOTO
TOKa OT BPEMEHH.

CHHycOMJQJIbHBIA TEPEMEHHBIA TOK. Pe3ncTop, KOHIEHCAaTOp M KaTyllKa
WHIYKTUBHOCTH B €M CHUHYCOUJAIBHOIO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

WNneansubiii  Tpancopmarop. IlpousBojctBo, mepegaya © mOTpeOiIeHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PUCKUM TIpU  TOPOU3BOACTBE  ANEKTpodHEpruu. KymneTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCcTpouCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: NEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUH dJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE NIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHMH OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarMKX IEKTPOMArHUTHBIX KOJIEOAHH.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPaTopa.

BrinyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMS.

Pesucrop, karyiika MHIYKTUBHOCTA U KOHACHCATOP B LENU IIEPEMEHHOIO TOKA.

Pesonanc mnpu  1mOCIENOBATENBHOM  COCAUHEHHM  PE3UCTOpA,  KaTYyLIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

VY cTpoiicTBO M MIPUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mopens TMHUY NEKTPONEPENAYUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanue TIepeMEHHOTO TOKa 4Yepe3 IOCIEIO0BATEIBHO  COCAMHEHHBIE
KOHJIEHCATOp, KaTYILLIKY U PE3UCTOP.

Hab6moienue 31eKTpoOMarHiTHOTO pe30HaHCa.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaneHus. [lonepeynbie u mpoaoabHbIe
BOJIHBL. [lepros, ckopocTh pacnpocTpaHEHUs U JUIMHA BOJHBI. CBONCTBA MEXaHUYECKUX
BOJIH: OTPaXEHHE, MpeioMIieHne, HHTepepeHnus u qudpakims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAOLIEN CPELBI.



OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3JIYYEHUS DJIEKTPOMArHUTHBIX BOJH.
B3anmHas opueHTanust BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBOICTBA SJEKTPOMATHUTHBIX BOJH: OTPAXKEHHUE, NPEIOMIICHUE, MOJISpU3ALINS,
uHTepdepeHIus U AudpaKiusl.

[Ilkama 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHeHHE 53JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUACHUA. Pannonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajap, pajauoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yJIbTPAa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHHE MTOMEPEUHBIX U MPOJIO0IbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Hab6utoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoucTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M M 4acCTOTOM
KOoJieOaHU .

HccnegoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIICHUE,
noJispusanus, nudpakius, tHTepPepeHIms.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE pPaACIpOCTpaHEHUE CBETa B OAHOPOAHOM cpenme. Jlyd csera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3akOoHBbl OTpakeHus cBera. llocTpoeHue wu3z00pakeHUil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomiienne cBeTa. 3aKkOHBI NPEJOMIICHUS CBeTa. AOCOJIOTHBIA IMOKa3aTeib
npesnomieHus. OTHOCHUTENbHBIN TMoKa3areiab NpesomieHus. [loCTOSHCTBO YacTOThI
CBETa W COOTHOUIEHWE JJIMH BOJH NPH MEPEX0]le MOHOXPOMATHYECKOTO CBETa 4epes
IpaHUIly pa3zena JByX ONTHYECKUX CPE/.

Xon mydeii B mpusme. J{ucniepcus cBera. CroskHbIi cocTaB 6emoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIM Yol IOJHOTO BHYTPEHHETO
OTPaXKEHUS.



Cobuparonye u pacceuBaromniye JuH3bl. ToHkas nuH3a. DOKYCHOE PACcCTOSHHUE U
ONTHYECKas CUjia TOHKOM JHUH3bl. 3aBUCUMOCTh (POKYCHOIO PACCTOSHUSI TOHKOM
chepudecKkoil JIMH3bI OT €€ TeOMETPUHM U OTHOCUTEIILHOTO MTOKa3aTelis MPeIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

Xoa nyda, MPOMIEANIETO JWH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. IToctpoenne n3o0paxeHUil TOUKM U OTpE3Ka NPSIMON B COOMpPArOIIUX
Y PacCeUBAIOIINX JUH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [na3 kak onTuueckas
cucTeMma.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. MuTepdepenius cBera. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
HaOJI0JICHUST MAaKCUMyMOB M MUHHUMYMOB B HMHTEP(QEPEHIIMOHHONW KApTUHE OT JABYX
KOTE€PEHTHBIX UICTOUHHUKOB. [[prMephl KilacCHUeCKUX UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus certa. [dudpakuronHas pemérka. YcClIOBUE HaONIOACHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCcTpONCTBA U TEXHOJOTMYECKHUE MPOLIECCHL: OYKH, JYIa, MEPUCKOIL,
doToamnmapaT, MHUKPOCKOI, TMPOCKIUOHHBIN ammapaTr, MPOCBETICHUE OITHKH,
BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

Hab6nronenue nojHOro BHyTPEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

Hccnenoanne xola CBETOBBIX MYYKOB Y€pe3 IUIOCKOMAPAIIIENIbHYIO IUIACTUHY U
IpU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenue natepdepeHnu crera.

HaOmronenne 1iBeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune nudpakiinoOHHON PEIIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HaGnronenue nossipusaiiyu cBeTa.

[TpumeHeHue MoISIPOUIOB JIJIsl M3YUECHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

N3Mepenue nokazaress npeioMIIeHUs CTEKJIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIeCTBa (HA MpUMEpPE
KUJIKUX JIMH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIOIIUX JINH3.

[Tony4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.



[Tommyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TeneCKOMUIeCKIX CUCTEM.

Hab6monenne nudpakuuu, nHTEpGHEPSHIIMA U TIOJSPU3AIUHN CBETA.

W3ydenne moyspu3aiiy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDIICKTPHKA.

N3yuenue naTEpHEpPEeHIINY JIA3EPHOTO H3ITyUSHHS Ha JIBYX HICISX.

Ha6nronenue nucnepcun.

Ha6nronenue u uicciemoBanre AudpakinOHHOTO CIEKTpa.

W3mepenue IJTMHBI CBETOBOM BOJIHBI.

[Tomyuenue crmekTpa U3IY4YCHHS CBETOAWONA TPH TOMOIIU TUGPAKITMOHHOM
PELIETKMU.

Pa3nesn 6. OcHOBBI CIeHHAIBbHON TEOPHUH OTHOCUTEILHOCTH.

['panunbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHukHu. [locTynarel crenuanbHOM
TEOPUU OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. IIpeoOpa3zoBanust Jlopenua. VYcioBue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU U
COKpAILICHUE JIJIMHBL.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PESITUBUCTCKON YaCTULIBI. DHEPTUS MTOKOS.

TexHudeckne yCTPOMCTBA W TEXHOJIOTUYECKHWE TMPOILECCHI:  CIYTHUKOBBIC
MPUEMHUKU, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

Onpenenenrue UMITYJIbCa U SHEPTHH PEISTUBUCTCKUX dYacTull (1o Qororpadusm
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60iano060ii oyaausm.

PaBHOBecHOE TeroBoe U3IydeHHE (M3JIydeHHE aOCOJIIOTHO YEPHOTO Teia). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonsl doToddhdexra. YpaBHEHHE
Oiinmrerina st pororddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIaBJIEHWE CBETAa HA aOCOJIOTHO TOTJIOMIAIONIYIO H
a0COJIFOTHO OTpakaroIlyr nmoBepxHocTh). OnwiTh [1. H. JIeGenena.

Bonnoseie cBoiictBa yactunl. Bomnbl ne bpoisa. liimna BosnHbl ne bpoins u
pasMmepnl 00JIACTH JIOKAJIM3AlUKU JBIDKYIIEHCsT 4dacTuilbl. KopmyckyaspHO-BOJTHOBOMN
nyanusMm. {udpakmus 31eKTpoHOB Ha KpUCTAIIaX.

Crnemnduka wusmepeHuii B Mukpomupe. COOTHOIICHHUS HEOmpeaeaEéHHOCTEH
I'efizenbepra.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  CIEKTPOMETP,
dboTOdIEMEHT, POTOAATUUK, TYHHETBHBIN MUKPOCKOT, COJTHEUHas OaTapesi, CBETOIUO/.



Jlemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO hoTodddekTa.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBELIEHHOCTH.

Ceeroauon.

Connednas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OneIThl TO HWCCIEAOBAaHHMIO CTpPOEHUS aroma. I[lmaHerapHas Moaenbp aroma
Pezepdopna.

IToctynatet bopa. U3nydenue u morjoimieHue (OTOHOB MpU MEPEXoJe aToma C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUUA aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHue cBeta. Jlazep.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CIEKTPaIbHBIN aHaN3
(cekTpockon), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

HaOnronenue nuHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHULL.

Ornpenenenue JIMHBI BOJIHBI JJA3€PHOTO M3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue nuHeRyaToro crekTpa.

UccnenoBanne cnekTpa pa3pexeHHOTO AaTOMAPHOTO BOAOPOJAa W HU3MEPEHUE
nocrosinnor Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHIUY,.

Hyxnonnas monens siapa I'eitzen6epra—Banenko. 3apsa sapa. MaccoBoe 4mciio
saapa. M3o0tomsl.

PamnoaktuBHOCTh. Anb(da-pacmnan. DIEKTPOHHBIH M TIO3UTPOHHBIN OeTa-pacma.
I'amMma-n3nyuyenue.

3aKkoH paJMOAaKTUBHOIO pacraja. PagumoakTuBHbIE H30TOMBI B npupoze. CBoicTBa
MOHU3HUPYIOIIETO HW3JIy4deHUsl. BiusHHE paarMOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
EctecTBennblit ¢hoH uznyuyenus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepekt Macchr sapa.

Snepubie peakiuu. Jlenenue u cuHTEe3 smep. AxepHbie peakTophl. [IpobGiemsr
YIPaBISIEMOr0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKUE ACTEKThl PAa3BUTHUS SAECPHOM
SHEPIreTUKH.

MCTOI[I)I perucrpan U UCCIICA0BAHUA DJICMCHTAPHBIX YaCTHII.



dyHAaMEHTAIbHBIE ~ B3aUMOJCUCTBUA.  bapuoHBI, ME30HBI M  JICOTOHBL.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CrangaptHor Moaenu. TEémHas MaTepust U TEMHAsI SHEPTHUSL.

EanncTBO puznueckoil KapTUHBI MUpA.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: JO3UMETP, Kamepa
Bunbscona, siaepHblii peakTop, TEPMOSACPHBIM peakTop, aToMHass O0M0a, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpoHOMUHU. [IpHKIagHOE W MHMPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuu. [IpuMEHMMOCTP 3aKOHOB (PU3HKM JUJII  OOBSICHEHUS MPUPOJIBI
KOCMHYECKHX OOBEKTOB.

Meronbl acCTpOHOMHYECKHUX HcciieqoBaHU. COBPEMEHHBIE ONITUYECKHE TEJIECKOIIBI,
pazvoTeNIeCKOIbl, BHEATMOC(EPHAsE aCTPOHOMUSI.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounnk sHeprun ConHLa v 3BE31.

3BE31BI, MX OCHOBHBIE XapaKTEpUCTHKH. J(MarpamMma «CIEKTpaJIbHBIM KJlacCc —
CBETUMOCTBY». 3BE3ABI IJIABHOW IIOCJIENOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTB» JIJISl 3BE3]] TJIABHOM IOCJIENOBATEILHOCTH. BHYTpEeHHEE CTpOECHUE 3BE3.
CoBpeMeHHBIE MPEJICTABICHUS O IPOUCXOKICHUM U 3BoJIIOIIUKM CoJIHIIA U 3BE3/1. DTallbl
JKU3HHU 3BE31.

Muneunsii [lyTe — Hama ["anaktuka. [lonoxxenne u auxenne ConHua B ['anakTuke.
Tunel ranaktuk. PanuoranakTuky u kBa3zapsl. YEpHbIE IbIPHI B paxX ralakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO06ma. Pa3Oeranue rajakTHK.
Teopus bonpmoro B3pbeiBa. PeMkToBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaOmronenust 3BE3mHOrO HebGa HEBOOPYXKEHHBIM TIJ1a30M C  HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM I ONpe/esieHUs MOJOKEeHUsI HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be3us1 CEBEPHOro MOJYIIAPHS U IPKUE 3BE3BI.

HaGmonenus B Teneckon JIyHbl, MiIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHHI.

PDu3nYeCKUi NPaKTUKYM.

CriocoObl m3MepeHus: (PU3MUYECKUX BEJIUMYMH C HCIIOJIb30BAHUEM AaHAJIOTOBBIX U
HU(GPOBBIX H3MEPUTENbHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTUUKOBBIX CHCTEM.



AOCOTIOTHBIE M OTHOCHUTENIbHBIE IOTPELUIHOCTH M3MEPEHUN (PU3NUECKUX BEJIWYMH.
OneHka rpaHul NOTrPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUN 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYMH, NPOBEpPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOP M3 paboT, ONMCAHHBIX B
TEMAaTHYECKHX pa3feiiax «YUYEHUYECKUW HKCIIEPUMEHT, JIabopaTopHble paldOoThI,
MIPAKTUKYM» ).

O0o01maroniee NOBTOPEeHHUeE.

O0o0meHne u cucTeMaTH3alusl COAEPXKAaHUSA paslenoB Kypca «MexaHukay,
«MonekynspHass Qu3uka U TEPMOAUHAMUKAY, «NEKTpoauHaMuKa», «Konebanus u
BOJIHBI», «OCHOBBI CHEIMAIBHON TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas (usmkay,
«2IJIEMEHThI aCTPOHOMUHU U aCTPOPUZUKI.

Ponb pusuku u acTpOHOMHHM B SKOHOMHYECKOW, TE€XHOJIOTUUECKOM, COLIMATIBLHON U
ATUYECKON cdepax AesATENbHOCTH YEJIOBEKa, poJib U MECTO (PM3UKU U aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, 3HAYEHHUE ONMHUCATENBHON, CUCTEMATU3NPYIOILEH,
OOBACHUTENILHOM M  MPOTHOCTUYECKON (PYHKIMH  (U3HUECKOW TEOpUH, pPOJb
¢uznyeckoit Teopun B HOPMHUPOBAHUM NPEJCTABICHUN O (PU3UUECKON KapTUHE MUpA,
MECTO (PU3MUECKON KapTHUHBI MUpPaA B 00ILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3M.

N3yuenue kypca ¢usuku yrinyOn€HHOro ypoBHS B 11 Kilacce OCylIECTBIISETCS C
Y4ETOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HAHUA: SABIICHUE, HAYYHBIH (akT, runoresa, pu3nyueckas BEIUUMHA, 3aKOH, TEOPHS,
HaOJI0JIEHNE, HKCIEPUMEHT, MOJCIMPOBAHHUE, MOJIE]b, WU3MEpPEHHUE, IOTPEIIHOCTH
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Tad0paTOPHsI.

Mamemamuka: pelnieHre CUCTEMbl ypaBHeHHU. TpuroHomerpuyeckue (yHKUUU:
CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOpPJWHAT, CIOKEHHE BEKTOpoB. lIpousBoanble
aneMeHTapHbIX (GyHKUuH. [Ipu3Haku nonoOus TpeyroibHUKOB, ONpeAeeHUE MO
I0CKuX Guryp u o0béMa Ted.

Buonozua: snextpuyeckue SBJICHUS B )KUBOU MpuUpoe, KojeOaTelbHbIE IBHKECHUS
B JKMBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKH IPU IPOU3BOACTBE IIIEKTPOIHEPTHUH,
AIIEKTPOMATHUTHOE 3arps3HEHUE OKPY’KAIOIIEH Cpenibl, yIbTPa3ByKOBask AMATHOCTUKA B
MEIUIMHE, ONITUYECKUE SIBJICHUS B )KMBOU MPUPO/IE.

Xumusn: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpua: marHuTHBIE TOJMIOCA 3€MIIM, 3aJIEKM MArHUTHBIX pya, (PoTrochEmka
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHHWE  TIOCTOSHHBIX  MAarHUTOB,  3JEKTPOMAarHHUTOB,
ANIEKTpoABUraTenb SIKoOu, reHepaTop NEPEMEHHOr0 TOKa, MHAYKIIMOHHAS 1€4b, JINHUU



AJIeKTpoIepeaay, 3JIEKTPOJBUraTelb, pajaap, PaaUONPUEMHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBY-neub, ynpTpa3ByKoBas JUArHOCTHKAa B TEXHHUKE, MPOEKIIMOHHBIN
anmnapar, BOJIOKOHHAsi ONITUKA, COJTHEUHAs OaTapesi, CIIyTHUKOBbIE PUEMHUKH, STCpHAS
HHEPreTHUKa U KOJOTUUECKHE ACTIEKThI €€ pPa3BUTHSI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEIJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIbTATBI

JIMUHOCTHBLIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yJbTaTbhl OCBOCHHUS Y4eOHOro mnpeaMera «Du3UKa» TOKHBI

OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS

chOpMUPOBAHHONW BHYTpPEHHEH TMO3MUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX

OpHUEHTaIUH, MO3UTUBHBIX BHYTPEHHHUX yOeXIeHuH, COOTBETCTBYIOIINX

TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa

U ONbITa JIEITEJIBHOCTH B TMPOILIECCE pealn3alid OCHOBHBIX  HAIpaBJICHUM

BOCIUTATEIBHOMN JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPasKIAHCKOT0 BOCTIUTAHMS:

e CcOPMUPOBAHHOCTh TPAXKITAHCKOW MO3UIIMU OOYYAIOMIETOCS KaK aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHUE TPaOUIIUOHHBIX 00111eYe10BeYeCKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECax TIPakJIaHCKOrO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

e YMCHHE B3aUMOJICHCTBOBATh C COI[MAJLHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX
GYHKIUSIMHY U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOM JI€SITENHHOCTH.

NAaTPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMUPOBAHHOCTh POCCUHUCKOM IpaK1aHCKOM MICHTUYHOCTH, MATPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHbIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIIEHWBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

ICTETUYECKOT0 BOCTIUTAHMS:

e DOCTETHYECKOE OTHOIICHHE K MHPY, BKIIOYAas JCTETUKY HAy4YHOrO TBOPYECTBA,
npucyuiero (pu3n4eckoi Hayke.

TPY/AOBOI0 BOCIIUTAHMS:

e HHTEpPEC K paznu4HbIM chepaM NpodecCHOHAIBHON NEATeTbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKOW W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIE TJIaHbL;

e TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHUI0O W CaMOOOpa3oBaHMIO B 00JacTU
(GU3UKY HA TIPOTSXKEHUU BCEH JKU3HH.



IKOJOTHYECCKOI0 BOCIIMTAHHUA:

c(OPMUPOBAHHOCTb IKOJIOTUYECKOMN KYJIbTYphl, OCO3HAHUE ITI00AIBLHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYILECTBICHHE JEHCTBHA B OKPYKAIOIIEW Cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpeHre OmbITa JEATEIIBHOCTH JKOJIOTMYECKOM HAIIPABICHHOCTH HA OCHOBE
MMEIOIIMXCS 3HAHUH 10 (pU3UKE.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4YHOH JesATEIbHOCTH, TOTOBHOCTHh B IPOIIECCE H3YyUCHHS
(UMK  OCYIIECTBIATH MPOEKTHYID U  HCCIEAOBATENbCKYIO JIESTEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSTENIbHO (OPMYJIUPOBATh U aKTyaJIUu3UpOBaTh MPOOJIEMY, paccCMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAETATH LEIU AEATEIbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUSI B paccMaTpUBAEMBIX (HHU3UUECKUX
SIBJICHUSIX

pazpabaThiBaTh IUJIaH pEHIEHUS TPOOJeMBbl ¢ Y4YETOM aHamu3a HWMEIOIINXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCJIEACTBUIN AEATEIbHOCTH;

KOOPAWHUPOBATH U BBINOJHATH PadOTy B YCIOBHUAX PEAIBHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrle ucciieqoBareLCKHe 1eMCTBUA:

BJaJIeTh HAay4YHOHM TEPMHUHOJIOTMEW, KIIOUEBBIMH TOHATUAMH M METOJaMH
(du3nuecKoil HayKu;

BJaJIeTh HABBIKAMHM Y4YEOHO-HCCIIEOBATEIIbCKOM W MPOEKTHOM AESTENbHOCTU B
o0nacTu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBLHOMY IOUCKY
METOJIOB peuieHus 3a1ay (U3HUYECKOTO COJEp)KAHMS, MPUMEHEHHIO DPa3INYHbIX
METOJIOB MO3HAHUS;

BJaJE€Th BUAAMH  JACSATENBHOCTH IO TMOJYYEHHUIO HOBOTO  3HAHUS, €ro
MHTEpIIpETalluy, MPeoOpa3oBaHUI0 M NPHUMEHEHUI0O B PA3JIMYHBIX y4EOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;



BBISBIISITh IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJIM3MPOBAThH 33J]auy, BBIABHUIaTh
runoTesy e€ peleHus, HaXOAUTb apryMeHThl ISl J0Ka3aTelbCTBA CBOUX
YTBEPKJICHHIA, 331aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJIyUYCHHBIE B XOJE PEIICHUS 3a/Ja4d Pe3yJbTaThl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh W  (GOpPMYyIHMpOBaTh COOCTBEHHbIE 3agaud B  0Opa3oBaTeNbHOM
JESITeIbHOCTH, B TOM YHCJIE TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh MEpPeHOCUTh 3HaHMA 1O (U3MKEe B  MPAKTUYECKYI0  O0JIaCTh
KU3HENIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOIYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BIIQ/ICTh HAaBBIKAMH TIOJIY4CHHS HMHPOpMAIUN (PU3UUECKOTO COJACp)KAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBIATh IOMCK, AaHAJM3,
CUCTEMATHU3alMI0 M HMHTEPHpPETalui0 HH(DOpMALMKU pa3IUYHbIX BHUJIOB U (HopM
IpEICTaBICHUS;

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

MCIIOJIb30BaTh CPEACTBa MH()OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHMU3AllMOHHBIX 33734 C
coOJIIoicHuEeM TpeOOBAaHUM HSPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATHUECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAECPKAHUS B Pa3IMYHbIX (opMarax C yuy€ToMm
Ha3HauYeHUs] MHDOpPMALMU U LEIEBOM ayAUTOpUH, BHIOMpAs ONTUMAIbHYIO (OopMy
MIPEACTABJICHUS U BU3YyaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAESATEIHLHOCTH;
pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllU U CMATYATh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOK TOYKY 3PEHUS C UCHOJIb30BAHUEM S3bIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW W UHIMBUIYAIbHOU PabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ YUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEHN KaXXJA0TO YJ€HA KOJUIEKTUBA;

MPUHUMATh 1[€JId COBMECTHOM NI€STEIIBHOCTH, OPraHW30BbIBAaTh U KOOPJAUHUPOBATH
JNEUCTBUS MO €€ MOCTHKEHUIO: COCTABJIITh IUIAH JAEWCTBUM, PACIIPENCIISITE POJIA C
y4€TOM MHEHUM YYaCTHUKOB, 0OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAaueCTBO CBOETO BKJIAJla W KaXJIOrO yYaCTHHKA KOMaHIbI B OOIIHIA
PE3yNbTAT MO pa3paboOTaHHBIM KPUTEPUSIM;



npemjiaratb HOBBIC  IIPOCKTEIL, OLICHUBATH Hnacu C IIO3UIINHN HOBHU3HBI,
OPUT'MHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH,

OCYHMCCTBIIATL IMO3UTHUBHOC CTPATCIHMYCCKOC ITIOBCACHHUC B PA3JIMYHBIX CHUTyaAllUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NMHHUIIWMAaTUBHBIM.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI
CaMoopraHn3aunﬂ:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIE€ATEILHOCTh B 00JaCTH (PUBHUKH
U aCTPOHOMUH, BBISIBIATH NMPOOJEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE
3a/1auu;

CaMOCTOSATENIBHO COCTAaBIATh IUIAH PEIICHHs PAacUyETHBIX M KAYECTBEHHBIX 3a]1ad,
IUIaH BBINIOJIHEHUSI TPAKTUYECKOW padoThl C y4ETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeAMETa HAa OCHOBE JIMYHBIX MPEIIOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelLIEHNUE,

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U MPOSIBICHUIO 3PYAULMH B 00JIacTH (UBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIBTYPHBIA YPOBEHb.

CﬁMOKOHTpOJIL, IMOIHOHAJIbLHBbIN UHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIQJICTh HABBIKAMHU TIO03HABATENHHOM pedieKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIOJIb30BaTh MPUEMBI pedJIEeKCUU I OLEHKH CHUTyalldd, BBIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUXKECHHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEILHOCTH;
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB AESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mnpouecce QOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTpaMMBbl IO
busuke s ypoOBHA CpeAHEro o0mero o0pa3oBaHUS Yy  OOyYarOIIMXCS
COBEPILIEHCTBYETCSA AMOIMOHAJIbHBIN UHTEJJIEKT, peanoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIONIETO CHOCOOHOCTh TOHMMAaTh CBOE 3MOILIMOHAJIBLHOE
COCTOSIHME, BUJIETh HAMPABICHUS PAa3BUTHA COOCTBEHHOW AMOIIMOHAILHOUN chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJMpOBaHus, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEACHHE, CIOCOOHOCTh aJalTHpPOBAThCs K
AMOIIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEHl MOTHBALIUM, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHUIO LEIU U
yclexy, ONTHMMH3M, HWHULMATUBHOCTb, YMEHHE JAEMCTBOBAaTh, MCXOJsS W3 CBOUX
BO3MOKHOCTCH;

SMIATUM, BKJIOYAIOMIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAUBATH OTHOIICHUS C
APYTUMH JTIOABMU, 3a00TUTHCA, IPOSBIISATh HHTEPEC U pa3peliaTh KOH(IIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniry oOydenus B 10 knacce npeaMeTHBIE PE3yAbTaThl HA YTIyOJIEHHOM YPOBHE

JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

MIOHUMAaTh poJib (DU3UKH B IKOHOMHYECKOW, TEXHOJOTMYECKOM, IKOJIOTMYECKOM,
COIIMAJIBHON U 3TUYECKON cpepax NesTeTbHOCTU YEJIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOU HAay4YHOU KapTUHE MHpA, 3HAYCHUE OIMCATENIbHOM,
CUCTEMATU3UPYIOIIEH, OOBICHUTEIHLHON U MPOrHOCTUYECKON (PyHKIMI du3nuecKkon
TEOPUU — MEXAHUKHU, MOJIEKYJISIPHON (PU3UKHU U TEPMOJAUHAMUKHU, POJIb (PHU3UUECKOM
TEOpUU B POPMUPOBAHUM MPEICTABICHUN O PU3NYECKON KApTUHE MUPA;

paznuyaTh yYCIOBHUS NPUMEHUMOCTH MoOJAeNed (PU3NYECKHX Tell M IPOILIECCOB
(sBNEeHMI): HHEpIMaNbHAsA CHUCTeMa OTcuéra, alCONIOTHO TBEPAOE TEJIO,
MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBWXKEHUE, CBOOOJHOE TaJCHUE,
abcomoTHO yripyras aedopmaiusi, abCOIIOTHO YIPYroe U aOCONIOTHO HEYIpPyroe
CTOJIKHOBEHHS, MOJICNIM Ta3a, >KHAKOCTH M TBEPAOro (KPUCTAIMYECKOIrO) Tea,
UJICAJIBHBIN T'a3, TOYCYHBIN 3apsil, OAHOPOJIHOE JIEKTPUUECKOE I10JIE;

paziuyuath yciaoBUs (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OrPAHUYEHHOCTh
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH MEXaHUYECKHE TPOIECChl U SIBICHUS, HCIOJb3YS
OCHOBHBIC TIOJIO)KCHHSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIHLHOCTh MEXaHUYECKOTO
JBYDKEHUS, POPMYIIbI KHHEMATUKU PaBHOYCKOPEHHOTO JBUKEHUS, MPE0oOpa30BaHUS
lamunes nmima  ckOpoCTM U NEpEMELICHUs, 3aKoHbl HproTOHA, NpUHUHKI
OTHOCUTENBHOCTU ['anuiesi, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAHCHMS
UMITyJIbCA M MEXaHUYECKOW DHEpPruM, CBs3b paldOThl CHIIBI C HW3MEHEHHEM
MEXaHUYECKOW DJHEpruu, YCIOBUS PABHOBECUS TBEPAOro Tejia), MPU OSTOM
UCIIOJb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TMpeoOpa3zoBanmii [anmumes, BTOporo
TPETHErO0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHsS MMITYJIbCA U MEXAHUYECKOU
SHEPrUH, 3aKOHA BCEMHUPHOT'O TATOTCHUS;

aHAIM3UPOBATh U OOBACHSTH TEIJIOBBIE IPOLIECCHI U SIBJICHUS, UCIIONb3Ysl OCHOBHBIE
nosioxkeHuss MKT u 3akoHbl MOJIEKyJIsipHOW (U3UKKM U TEPMOIUHAMUKH (CBS3b
NABJICHUSI HJICAIBHOIO Ta3a CO CpeJHEd KHUHETUYECKOM DSHEPrueu TEII0BOTO



INBW)KEHUS W KOHLEHTpAUWeW €ro MOJEKYJ, CBA3b TEMIEpaTypbl BEIIECTBA CO
CpeAHEN KUHETUYECKOW DJHEPTUEN TEIIOBOTO [BWKEHUS €ro 4YacTHull, CBS3b
NABJICHUSI WICAJBbHOIO ra3a ¢ KOHIIEHTpauueld MOJIEKYJ U €ro TeMIepaTypoH,
ypaBHeHHe MeHnneneeBa—KianeipoHa, NEpBBIM 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs SHEPrMH B TEIUIOBBIX IIpOlleccax), IpPH 3TOM HCIOJIb30BAThH
MaTe€MaTUYECKOE BBIPAKEHHE 3aKOHOB, YKAa3blBaTh YCIOBUA NPUMEHHUMOCTH
ypaBHeHHs1 MenneneeBa—Kianeipona;

aHAJIN3UPOBaTh U OOBSCHATH DJIEKTPUUYECKUE SIBIICHUS, HCIOJIb3Ysl OCHOBHBIC
MOJIOKEHUS] U 3aKOHBI BJIEKTPOJUHAMHUKHU (3aKOH COXpPAHEHHUS 3JIEKTPUUYECKOIrO
3apsiia, 3akoH KylioHa, MOTEHUIMAIBHOCTh 3JEKTPOCTATHYECKOIO IMOJsS, MPUHLMIL
CYyHEPHO3ULINH JICKTPUUECKUX TTOJIEHN, IPU 3TOM YKa3bIBasi yCIOBUS IPUMEHHUMOCTH
3akoHa KylloHa, a Take NPaKkTUYECKH BA)KHBIE COOTHOIIEHMs: 3aKOHbI OMa i
y4acTKa LENW W i1 3aMKHYTOM DJJIEKTPUYECKOM nemnu, 3akoH Jxoyns—JIeHua,
npasuia Kupxroda, 3akonsl @apajes Juisl 3JeKTPOIn3a);

ONKCHIBATh  (PUBMYECKHE MPOLECChl U  SABJICHHS, HCIOJb3YyS  BEJIWYUHBI:
[EPEMEIIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEJI, CUJIA, MOMEHT
CUJIbl, JAaBJIECHUE, MOTCHIMAIbHASA YHEPTUS], KHHETUYECKAsT SHEPIrusl, MEXaHU4YeCcKast
SHeprusi, paboTa CHIIbI, LIEHTPOCTPEMUTEIBHOE YCKOpPEHHE, Chjla TSKECTH, CHUjia
YOPYTrOCTH, CHJIa TPEHHs, MOIIHOCTb, DHEPTUsl B3aUMOACHCTBHS Tena ¢ 3eMIEN
BOJIM3MU €€ MOBEPXHOCTH, SHEPTHs yNpyrou nepopmManuu MNpyKUHBI, KOJIAYECTBO
TEIIOThI, a0COJIIOTHASI TEMIlepaTypa Teia, paboTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrUs UACATBHOTO OJHOATOMHOTIO ra3a, padoTa HIeaJbHOTO ra3a, OTHOCUTENIbHAS
BIIAKHOCTH Bo31tyxa, KIIJ] nieanbHOTO TEIIIOBOTO ABUTATENS; AIEKTPUUECKOE TOJIE,
HANpsHDKEHHOCTD AJIEKTPUYECKOrO MOJIsI, HANPSHKEHHOCTH IOJISI TOYEYHOTO 3apsaa
WIM 3apsDKEHHOTO 1apa B BakKyyMe€ HM B JUAJIEKTPUKE, MOTEHIMA
ANEKTPOCTATUYECKOTO MOJIs, pa3HOCTh MOTEHLIMAIIOB, JIEKTPOABUKYILAs CHIIa, CUJIa
TOKa, HANpsKEHHWE, MOIIHOCTh TOKA, DJIEKTpUYECKas EMKOCTb IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBJICHHE ydYacTKa LENH C [OCIEAO0BATEebHBIM U
napajyieIbHbIM ~ COCJUHEHUEM PE3UCTOPOB, SHEPIHUsl DIEKTPUYECKOrO  IMOJIS
KOHJIEHCATOpa;

OOBSACHIATh OCOOCHHOCTH TMPOTEKAaHUA (U3MYECKUX SBICHUN: MEXaHUYECKOEe
JBIKEHUE, TEIJIOBOE JBWIKEHUE YaCTUL[ BEIIECTBA, TEIJIOBOE pPABHOBECHE,
OpoyHOBCKOe nBIKeHHE, auddy3us, wucnapeHue, KUINCHUE ¢ KOHJICHCAIHS,
IUTABJICHHE W KPUCTAJUIM3AlMsl, HAMPABICHHOCTh TEIUIONEpeNayu, 3JIeKTPU3aLus
T€J, SKBUMIOTEHIIMAIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO TPOBOIHUKA;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3UUECKOM BETUYUHBI OT APYTOM C
WCIIOJB30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(duKCcHpoOBaTh PE3yabTATHl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYUH B BHUJIC
rpaduKoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEN M3MEpEHUH, AenaTh BBHIBOJABI I10
pe3ynbTaTam MCCIIEI0OBAaHUS;



IPOBOJIUTh KOCBEHHbIE WM3MEPEHUs (PU3NYECKUX BEIMYMH, MPU STOM BBIOMpPATH
ONTUMAJbHBIA METOJ M3MEPEHMs, OLEHUBAaTh aOCONIOTHBIE U OTHOCHUTEJbHBIC
HOTPELIHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTH ONBITBI 1O MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIAHUPOBATh
AKCIIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIBHYIO  YCTAHOBKY, AaHAJIM3UPOBATh
MOJIyY€HHBIE PE3YNIbTATHI U JAENIAaTh BHIBOJ O CTATyCE MPEII0KEHHOMN TUIIOTE3bI;
co0roaTh mpaBuia OE30MacHOTO Tpy/aa MPHU MPOBEACHUH MCCIICIOBAHUN B paMKax
y4eOHOTro SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHOM
JESTEIbBHOCTH C HCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a0OPaTOpPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3a/Jayd C SIBHO 33JaHHOM U HESBHO 3aJaHHON (PU3MUYECKOM
MOJICJIbIO: Ha OCHOBAHMM aHalM3a YCJIOBUA OOOCHOBBIBaTH BBIOOp (hHM3MUECKOM
MOJIENIM, OTBEYAIOUIe TpeOOBaHUSAM 3ajlayd, NPUMEHITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJaTbl (PU3UYECKUX TEOpUW MpPU HUCIHOJb30BAHUU
MaTE€MaTUYECKUX METOJOB PEIICHMs 3a/ay, MPOBOJIUTH pPacyYEThl HA OCHOBAHHH
UMEIOIINXCS JTaHHBIX, AHAJIM3UPOBATh pE3ylbTaTbl U KOPPEKTHPOBATH METOJIBI
peuIeHus ¢ y4ETOM MOJTYYEHHBIX PE3YJIBTATOB;

peliath KayeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHHUS 3HAHUW U3 pa3HbIX
pa3zienoB Kypca (PU3MKH, a TakK€ HMHTETrpaluu 3HAHUM M3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTr'0 LIMKJIA: BHICTPAUBATh JIOTHUECKYIO LIEMIOYKY PACCYKIECHUH C
OMOPO HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HYECKUE SIBJICHUS;
UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MJs1 OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB U TEXHOJIOTMUECKHUX
IPOLIECCOB;

OPUBOJUTH HPUMEPHl BKJIala POCCUMCKMX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLIECCOB OKPYXKAIOLUIEr0 MHpA, B pa3BUTHUE
TEXHUKU U TEXHOJOTUI;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJIEACTBUS OBITOBOM M IPOU3BOACTBEHHOM
NESATEIbHOCTH YEJOBEKa, CBS3aHHOM € (PU3MYECKUMM MPOLECCaMHU, C TO3MIMMA
JKOJIOTUYECKON 0€301MacHOCTH, IIPEICTaBICHAN 0 pauMOHAIIBHOM
MIPUPOJOINOIb30BAHNH, & TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTMKEHUN HAyKU U
TEXHOJIOTHH JIS JATBHEHIIIETO Pa3BUTHS YEI0BEUSCKOro 0OIIeCTBa;

MPUMEHSATh Ppa3IMYHbIE CHOCOOBI paboThl ¢ wuHpOpManue GU3HMIECKOTO
collepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHUH,
IPU 3TOM HMCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH AJI MIOUCKA,
nepepaboOTKU M TpPEAbSBICHHUS Y4eOHOM M HAy4HO-TIOMYJSIpHOW uH(OpMmanuwy,
CTPYKTYPUPOBAHUSA M HHTEPIPETAlMU HHPOPMAIMH, TMOJYYEHHOW M3 pa3IUYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJy4aeMyl0 HH()OPMALIMIO U OLICHUBATh
€€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HaHUI, TaK U HA OCHOBE aHaJM3a
MCTOYHHKA MHPOPMAIIHH;



NPOSIBIISATh OPraHU3AI[MOHHBIE W I[IO3HABATEIIbHBIE YMEHHS CaMOCTOSATEIBHOTO
NpUOOPETeHHs] HOBBIX 3HAHUN B MPOIECCE BBHIMOJHEHUS MPOEKTHBIX M y4yeOHO-
UCCIJIeI0BATENhCKUX PadoT;

paboTaTh B TpyMIe C UCIOIHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, MIIAHUPOBAThH
paboTy TPYIIIBI, PAIMOHAIBLHO PaCHpenessiTh AESITEIbHOCTh B HECTaHIAPTHBIX
CUTyallusX, aJCKBaTHO OIECHMBATh BKJIQJ KaXJOrO0 W3 YYaCTHUKOB TPYMIbI B
pellIeHre paccMaTpuBaeMon POOIEMBI;

OPOSBIISTH MOTUBALIMIO K Oyaymied npodecCHOHaNbHOW —AEATENBHOCTH IO
CHEHUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOPUIIS.

K konity oOyuenus B 11 knacce npeaMETHBIE PE3yJAbTaThl HA YTIyOJIEHHOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKUM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COLMAIBbHON U
ATUYECKOHN cepax AEsITeTbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHOM
HAay4YHOW KAapTUHE MUpa, pPOJb ACTPOHOMHUM B IIPAKTUYECKOU JESATEIBHOCTH
YelIoBeKa M JANBHEWINEM  HAayYHO-TEXHUYECKOM  pPa3sBUTHHM,  3HA4YCHUE
OMHUCATENbHOM, CHUCTEMATU3UPYIOMIEH, OOBSICHUTEIbHOW M IMPOTHOCTUYECKOU
GyHKUMKA  (PU3HYECKOW TEOpUU — DBIEKTPOJAMHAMHMKHU, CIEHHAIBHOM TEOpHH
OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKHU, POJIb PU3NUECKON TeOpUH B (DOPMUPOBAHUH
MPEACTABICHUIN O (PU3HUYECKON KapTUHE MHUpA, MECTO (PU3NYECKON KapTUHBI MHUpPA B
o0LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOIE;
pa3ianyaTh yYCIOBUS MPUMEHHMMOCTH Mojeiell (U3NYECKuX Tel U IPOLECCOB
(sBNEHUI): OJHOPOJHOE DJJIEKTPUYECKOE MW OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHUYECKHUE KOJeOaHMs, MaTEeMAaTUYECKU MAaSTHUK, WCATbHBIA MPYKUHHBIN
MasATHUK, TapPMOHMYECKUE BOJIHBI, HJEATbHBIN KOJIE€OAaTEIbHbIM KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIIpa U KBAHTOBOM MOJIENIN CBETA;

paziuyuath yciaoBUs (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
NOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTb
UCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLIECCH] U SBJICHUS, UCIIONb3YS
OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMHUKMA M CIECHHAIBHOW TEOpUH
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHHS AJIEKTPUYECKOT0 3apsiia, cuiia AMmnepa, cuia
JlopeHnia, 3aKOH »JIEKTPOMAarHUTHOW WHAYKUMWHU, TpaBwio Jlenua, cBsizp JJIC
CaMOMHIYKIIMU B 3JIEMEHTE JJIEKTPUYECKOM LIEMH CO CKOPOCTHIO M3MEHEHMS CHIIbI
TOKa, IOCTYJAThl CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHINTEHHA);
aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLECCHl U SIBICHUSA, HCIOIb3YS
MOJIOKEHUSI KBaHTOBOW (u3uku (ypaBHeHue OiHmTeHHA s QorodddexTa,
IIEPBBIM U BTOPOM MOCTyJNaThl bopa, MPUHIMIT COOTHOLIECHUS HEOIPEACIEHHOCTEN
['eit3enOepra, 3aKOHBI COXPAHEHMS 3apSJOBOTO U MAaCCOBOIO YHUCEI U HHEPIUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJMOAKTUBHOTO pacraja);



ONMHUCHIBATh  (PUBMYECKHE TMPOLECChl U  SABJICHMS, HCIOJb3YS  BEJIUYUHBI:
HaIpPsHKEHHOCTh DJIEKTPUYECKOTO TOJs, MOTEHIMAN 3JIEKTPOCTATUYECKOIO IMOJI,
Pa3HOCTh TMOTEHIMANOB, AJEKTPOABMKYIIAS CUIa, MHIYKIUS MarHUTHOTO TIOJIA,
MAarHuTHbIA TOTOK, cwia AMIiepa, HHAYKTUBHOCTb, 3JIEKTPOABWXKYILIAS CHUJA
CaMOUWHJIYKIINH, SHEPTUs MarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUIA
UMITYJIbC, TIOJHAS JHEPTHUs, DHEPTUs IOKOS CBOOOJHOW YaCTHUIIBI, SHEPIHS H
UMITYJBC (OTOHA, MACCOBOE YHMCIIO U 3aps[ siApa, SHEPTHUS CBA3H sJIpa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUs (U3MUECKUX SBICHUMN: 3JIEKTPOMArHUTHAS
UHAYKIUS, CaMOMHIYKIUS, pEe30HaHC, UHTepdepeHus BOJH, Iudpakius,
JUCHEpCHsi, TIOJHOE BHYTPEHHEE OTpakeHue, GOTodNeKTpudecKud 3 dexT
(boTorddexr), anbda- u 6eTa-pacnajsl sjep, raMma-usIydeHue saep, Guznueckue
MIPUHIIMIBI CTIEKTPAILHOIO aHAJIN3a U paboTHI Ja3epa;

ONPEIEIISATh HAMIPABICHUE WHIYKIIMM MarHUTHOTO TIOJISI TPOBOIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JIopenna;

CTPOUTH H300pa)KEHHUE, CO3JaBAEMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, M
pacCUUTHIBATH €TO XapaKTEPUCTUKU;

IPUMEHSTh OCHOBOIIOJIATalolIe aCTPOHOMHYECKHUE OHATHUSA, TEOPUU U 3aKOHBI IS
aHanu3a U OOBSCHEHUS (PUIMYECKUX TPOLIECCOB, MPOUCXONAIIMX B 3BE3JaX, B
3BE3IHBIX CHUCTEMAaX, B MEXKraJaKTUYECKOW Ccpele; JBUKEHUS HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeneHnHoii;

MPOBOAUTH UCCJIEAOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BEJIUYMH C UCIOJIH30BAHUEM
NpSIMBIX HM3MEPEHUM, TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH
pe3yNbTaThl MOJYYCHHONW 3aBHCHUMOCTH (DU3UYECKUX BEIIUYUH B BHUJC I'PAPUKOB C
y4€TOM aOCOJIFOTHBIX MOTPEIIHOCTEN M3MEPEHUH, JesiaTh BBIBOJIBI 110 PE3yJIbTaTaM
UCCIIEOBAHNS;

MPOBOAUTL KOCBEHHBIE M3MEPEHUS] (PU3MYECKUX BEJIUYWH, MPU 3TOM BHIOUpATh
ONTUMAJILHBIA METOJI HM3MEPEHHs, OIEHHWBATh aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;

MPOBOAUTL OMNBITHI 1O TMPOBEPKE TMPEJIOKEHHOM THUMOTE3bl: IUIAHUPOBATh
DKCIIEPUMEHT, COOMpAaTh  JIKCIEPUMEHTAIBHYIO  yCTaHOBKY, AaHAJIU3UPOBAThH
MOJTYYEHHbIE PE3YJIbTAThI U JAeJIaTh BEIBOJ O CTATYyCE MPEJI0KEHHON TUIOTE3bI;
OMUCBHIBATh METO/IbI TOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;

coOmro1aTh mpaBuiia 0€30MacHOT0 Tpya MPHU MPOBEACHUH UCCICIOBAHUM B paMKax
y4eOHOr0 PKCIEPUMEHTA, MPAKTUKYyMa U Y4eOHO-UCCIIEA0BATEICKOU U MTPOSKTHOM
NEATEIbHOCTU C MCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOUCTB U J1aOOpaTOPHOTO
000py10BaHUS;

pemarh pacuéTHble 3aa4dl C SBHO 3aJaHHOW M HESBHO 3aJIaHHON (DU3UYECKOM
MOJICNIbIO: HAa OCHOBAaHWM aHalM3a YCJIOBUS BBIOMpaTh (PHU3WUYECKUe MOJENH,
OTBEHarOMe  TpeOOBaHWAM  3a7adyd, NPUMEHITh  (HOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (PU3MUECKUX TEOPUHW TMPU HCTIOIB30BAHUH
MaTeMaTUYECKUX METOAOB PEUICHUs 3a/ady, MPOBOAUTH PACUYEThl HA OCHOBAHUU



UMEIOIIUXCS JIaHHBIX, AHAJIU3UPOBATh PE3YIbTaThbl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ Y4ETOM MOJTYyUYEHHBIX PE3YNIbTATOB;

peniaTh Ka4yeCTBEHHBIE 3aJauM, TpeOYIolHe NPUMEHEHHUS 3HAHUUA W3 Pa3HbIX
pasziesoB Kypca (PU3MKH, a Tak)Ke HMHTETpaliu 3HAHUW W3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BEICTPAUBATh JIOTHYECKYIO IIEMOUKY PACCYKIACHHM C
OTIOPO¥ Ha U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;
HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA NS OOBSACHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTUYECKUX
POLIECCOB;

OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOILIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHIA;

aHAJIM3UPOBaTh W OIICHWBATh TIOCIEACTBHUS OBITOBOM W TMPOU3BOJICTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW C (PU3MYECKUMH TPOIECCAMH, C TO3ULIUHN
AKOJIOTUYECKOMN 0€30MacHOCTH, IpeICTaBICHUN 0 parroHaTbHOM
IPUPOJIONOIB30BAaHUM, @ TAKKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHMIKEHUHM HAyKu U
TEXHOJIOTUH JUIsl JalbHENUIIETO pa3BUTHS YEJIIOBEUECKOTO OOIECTBA;

OPUMEHSTh pas3liMyHble CImocoObl  paboThl ¢  uHPoOpMainuendn  PU3NYECKOoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH,
P 3TOM UCTIOJIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH /IS TTOMCKA,
nepepaboOTKi M MPEAbSIBICHUS Yy4eOHOW M HAy4yHO-NONYJSIpHOM HH(OpMmanuwy,
CTPYKTYPUPOBAaHUSA M WHTEPIPETAMA HWHPOPMAIMH, MOJIYYCHHON W3 Pa3InYHBIX
UCTOYHUKOB, KpUTHUECKHU aHAJIM3UPOBATh MOJy4yaeMyl0 HH(OPMaLIMIO U OLICHUBATh
e JOCTOBEpHOCTh Kak Ha OCHOBE MMEIOLUXCS 3HAHUI, TAK U Ha OCHOBE aHaJlM3a
UCTOYHUKA HH(POPMAIIHH;

MPOSIBIISATh OPraHM3AIMOHHBIE W TO3HABATENIBHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpHOOpPETEHUs] HOBBIX 3HAHUN B MPOLIECCE BBHIMOIHEHHUS MPOCKTHBIX M Y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B TPYIIE C UCIIOJTHEHWEM PAa3IMYHBIX COIMATIBHBIX POJICH, MIAaHHUPOBAThH
paboTy TpYIIbl, PalMOHAIBHO pACHpPENEsaTh ACSATENIbHOCTh B HECTaHAAPTHBIX
CUTyallMsX, aJCKBAaTHO OIIEHWBATh BKJIAJl KaXJOTO W3 YYAaCTHUKOB TPYIIIHI B
pellIeHre paccMaTpuBaeMon IpooOIeMBl;

NpOSBIIATh MOTHBALMIO K Oyayuieil mnpodeccuoHalbHON JeATENbHOCTH 10
CIEHHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
JIeKTPOHHbIE
KosmuecTBo yacos (tngposbic)
Ne  HaumeHOBaHHUE pa3/iesioB o0pa3oBaTe/ibHbIE
n/m ¥ TeM NporpamMMbl pecypcesbl
Beero KonTpoabubie IIpakruyeckue
padoThI padoThI
Pa3zaen 1. HAYYHBINH METO/J ITO3HAHUS TPUPO/IbI
11 Hayunblii MeTO1 TO3HAHUS 5 bubnunoreka [HOK
MPUPOBI https://m.edsoo.ru/f16b68d7
Wtoro mo paszneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 | Knnemaruxa 10 L https://m.edsogru/f16b68d7
bubmuorexa [JOK
22 Nunaumxa 10 https://m.edsogru/f16b68d7
2.3  Craruka TBEPIOTO TENA 5 1 ngs?ﬁr%?:ciigrou/fmb% 47
94 3aKOHBI COXPAHEHHUS B 10 1 bubnnoreka [JOK
MEXAHUKE https://m.edsoo.ru/f16b68d7
Utoro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
3.1 MonexkynsipHOKHHeTHYeckor 15 1 bubmmorexa LIOK
https://m.edsoo.ru/f16b68d7
TEeOpuun
3.9 Tepmoaunnamuka. TerioBsie 20 1 bu6mmoreka [IOK
MAIlIUHBI https://m.edsoo.ru/f16b68d7
ArperaTHble COCTOSHUS
3.3 | BemectBa. Pa3oBrIe 14 1 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
TIePEXOJIbI
Hroro no pasneny 49
Paznen 4. DJIEKTPOJIMHAMMUKA
bu6mmorexa [IOK
4.1 Snmexrpuieckoe nose 24 . https://m.edsogru/f16b68d7
49 [TocTostHABII 24 1 bubmuorexa [JOK
BJIEKTPUYECKHUI TOK https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
4.3 Tou B pasnurinbIx cpesiax 6 https://m.edsogru/f16b68d7
Hroro no pasneny 54

Paznen 5. DU3HUYECKHWI MPAKTUKYM

5.1 ®usnueckuil IPakKTUKYyM

16

16

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

Hroro no pazgeny

16
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https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK

Pesepstioe Bpens 10 https://m.edsoo0.ru/f16b68d7
OBLIEE KOJIMYECTBO 170 3 16
YACOB I10 ITPOTPAMME
11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
n/n ¥ TeM NPOrpaMMbl Bcero Konrpoapuiie Tpakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
Pazpen 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
1.1 Marsursoe none 14 https://m.edsogru/39859ef1
12 DneKTpoOMarHuTHas 13 1 bubnmnoreka [JOK
WHYKIAS https://m.edsoo0.ru/39859f1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1  Mexanudeckue KoiacOaHuUs 10 httos://m.e dsogru 130850ef1
29 DJIEKTPOMarHUTHBIE 15 bubnnoreka [HOK
KoJIeOaHus https://m.edsoo.ru/39859¢f1
53 MexaHnveckue u 10 1 bu6mmoreka [IOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edso00.ru/39859f1
bubnuoteka [JOK
24 | Onruxa 25 1 https://m.edsogru/39859ef1
Hroro mo pazneny 60
Pa3nen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubnnoreka [JOK
3.1 | Octoper CTO > 1 https://m.edsogru/39859ef1
Hroro no pasneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsspHO-BOITHOBOM 15 bubnuoreka [IOK
JIyalu3m https://m.edsoo.ru/39859¢ef1
bubnnorexa [JOK
4.2 | OusHxa aToMa > https://m.edsogru/39859ef1
43 Pu3uKa aTOMHOTO f/1pa U 5 bubnuorexa [JOK
AJIEMEHTAPHBIX YaCTHUILL https://m.edso00.ru/39859ef1
Hroro mo pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEeMEHTHI aCTPOHOMUU U 12 bubnuorexa [JOK
' acTpO(U3UKH https://m.edso00.ru/39859ef1
Hroro no paszneny 12

Paznen 6. PU3HUECKHWN MIPAKTUKYM
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bubmuoreka [JOK

6.1 Pusueckuii npakTHKyM 16 16 https://m.edso00.ru/39859ef1
Hroro no pazueny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
CucremaTu3anus u
0000111eHIE TIPEIMETHOTO
COJICPKaHUs U OIbITA
7.1  HedTennLHOCTH 15 bubnmorexa [IOK
R https://m.eds00.ru/39859ef1
npruoOpeTEHHOro Ipu
U3y4EHHUH Kypca PU3UKU
10 — 11 kiaccoB
Hroro no pazueny 15
bu6mmoreka [IOK
Pesepaiioe Bpens 10 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka KonrTpoabubie IIpakruyeckue p
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O IPUPOIC 1 Bubmaorexa ITOK
i K pup https://m.edsoo.ru/1beef346
5 Hayunblif MeTo/1 TO3HAHUS ¥ METO/BI UCCIIEAOBAHUS 1 bubnnorexa [JOK
(hU3UYECKUX SBJICHUI https://m.edsoo.ru/3a7fde29
3 DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS 1 bubmmoreka [JOK
npupoel. HabmoneHue u SKCrepuMeHT B PU3HUKe https://m.edsoo.ru/34c49931
bubnunoreka LIOK
4 Crioco6s1 u3mepenusi Gu3NUeCKUX BEIUYNH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOGCOIIIOTHAsI U OTHOCUTEJIbHAS TTOTPEUTHOCTH 1 bubnnorexa [JOK
U3MepeHuil PU3NYECKNX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B
6 (hopMHPOBaHUM COBPEMEHHOM Hay4YHOI KapTHHBI MUpa 1 bubmmorexa LIOK
pMHP N P i N P pa, https://m.edsoo.ru/eabbdedl
B NMPAKTHUYECKOU JIEATETLHOCTH JIFOICH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUs. [Ipsamas 1 Bubmmorexa [IOK
P https://m.edso0.ru/e9a52f02
1 oOpaTHas 3a/1a4ll MEXaHUKU
Pannyc-BekTop MaTepHalbHON TOYKH, €T0 IPOEKIIUU Ha
8 ocu koopauHat. Tpaekropus. [lepemenienue 1 Bubmmorexa [IOK
P P prit. 17ep ' https://m.edsoo.ru/30a108a5
CxopocTte. X nmpoekunu Ha OCU KOOpAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
9 I'paduaeckoe onrcanue paBHOMEPHOTO 1 bubmorexa [TOK
p 5 p p https://m.edso0.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKCHUS
. . bu6muoreka [IOK
10 CrnoxxeHue nmepeMenieHnid U ckopocteil. Pemenne 3amau 1 a

https://m.edsoo.ru/761d18aa
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HepaBHoMepHOE nBH>KEeHME. MTHOBEHHAsI CKOPOCT.

bubnunorexa LIOK

11 v enue. I1 eitHoe eHHe
CROPEHAC. LPAMOTMHEHHOL BIDKEIHE © https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NPSIMOJIMHEHHOTO IBUKECHUS C bubnuoreka [JOK
IMOCTOSIHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBobOoaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaieHusl.
13 3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT bubmmorexa [JOK
PA > CXOP » YOROP https://m.edso0.ru/f738109c
BpPEMEHU U UX rpaduku
14 JIBrokeHue Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HT bubmorexa HOK
> OP AYE P y https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. JIBuxeHue mo
15 OKPYKHOCTH. YTJIOBas U JIMHEIHas ckopocTh. [lepuon bubnnorexa [JOK
1 yactoTa. LleHTpocTpeMUTENBHOE U TTOJTHOE https://m.edsoo.ru/33196fbe
YCKOpEHUEe
bu6nmorexa LIOK
16 K 0 "K "
OHTpOJBHAs paboTa no Teme "Kunemarnka https://m.edsoo.ru/1242f32%
[IepBe1if 3akoH HetoToHa. MHEpLMaibHBIE CUCTEMBI
17 orcué€ra. [Ipununn orHocuTenbHOCTH [ anuies brbmmorexa [TOK
- puit B ’ https://m.edsoo.ru/5a9e4a64
HeunepuinanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTBYIOIIasA cuiia. Bropoit 3akoH bubmuoreka [IOK
Herorona. Macca https://m.edso0.ru/141d3837
but6mmorexa [IOK
19 B i .T i H
3aumojericTeue Ten. Tperuit 3akoH HeroToHa https://m.edsoo.ru/57dba505
20 [IpuHnmn cynepnio3unuu cwil. Pemenne 3anay Ha bu6muoreka [JOK
NpUMEHEHNE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aK0H BCEMHUPHOTO TATOTECHUSI. DKBUBAJICHTHOCTD bubnmnoreka [JOK
rPaBUTAIMOHHON U MHEPTHOU MacChl https://m.edsoo.ru/9aba2b0a
22 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO MaIeHus bubmmorexa LIOK
ycrop A A https://m.eds00.ru/22757f26
23 JIBr>xeHre HeOEeCHBIX TeN U MX MCKYCCTBEHHBIX bu6muoteka [JOK
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cnyTHUKOB. [lepBasi kocMHUuecKasi CKOPOCTh. 3aKOHBI

https://m.edsoo.ru/1labfa0a

Kennepa
bubnunorexa LIOK
24 Cuna octu. 3akoH 'yka. Bec Tena
fia yHipyroctt LYK el https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u Buael cui Tpenus. [[Buxenue bubmuoreka [JOK
25 B JKMJIKOCTH U ra3e C Y4ETOM CHJIBI COTPOTUBIICHHUS https://m.edsoo.ru/1fa86499
cpebl https://m.eds00.ru/2ch29676
26 Hasnenue. I'mapocrarnueckoe napienue. Cuia bubnuorexa [IOK
Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoreka [IOK
AbcomotHO TBepaoe Teino. [locrynarensnoe n
21 BpalllaTelbHOE ABM)KEHHUE TBEPIOTO Tela bubmmorexa LIOK
path A pA https://m.edsoo.ru/2b95d57e
28 MoMEHT Cuiibl OTHOCHUTENBHO OCH BpateHus. [lneqo bubnnoreka [JOK
CHJIBI https://m.eds00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K TBEPJOMY TEIy.
29 IlenTp TsKeCTH Tena. Y CIOBUS PAaBHOBECUS TBEPIOTO bubmorexa LOK
P ' P PA https://m.edsoo.ru/9aa79a7d
Tena. Bunel paBHOBECHS
bubmmoteka IIOK
30 Pewrenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KonrtponsHas padora o teme "/Iunamuka. Ctatuka bubmmnoreka HOK
TBepaoro Tena" https://m.edso00.ru/9f5a574c
NMnynsc MmaTepraibHONM TOYKH, CUCTEMBI
32 MaTepHalIbHBIX TOYEK. LIeHTp macc cuctembl bubnuotexa [JOK
MaTepHaIbHBIX TOYEK. Teopema 0 IBUKEHUH LIEHTpa https://m.edsoo.ru/4bb8294b
Macc
33 WMnynbe CHITBI M U3MEHEHHE UMITYJIbCa Tella. 3aKOH bubnuoreka [IOK
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
MoOMEHT UMITyJIbCa MATEPUAIIBHON TOUKH.
bubnunoreka LIOK
34 IIpencraBieHne 0 COXpaHEHUM MOMEHTA UMITYyJIbCa B

HCHTPAJIbHBIX IMOJIAX

https://m.edsoo.ru/d6532eb9
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bubnunoreka LIOK

35 Pemenue 3amau
A https://m.eds0o.ru/f7706d63
PaGota cuibl Ha MaJOM U HA KOHEYHOM IE€PEMEILICHUU.
36 I'paduaeckoe nmpenacraBaeHne padbOTHI CHITBI bubmmorexa [JOK
P Pl P ' https://m.eds00.ru/913974c7
MonIHOCTh CHIIBI
37 Kunernueckas sneprust. Teopema 00 U3MEHEHUH Bu6mumoteka [JOK
KUHETUYECKON YHEPIUU MaTepUATIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHnmanbHble U HETIOTEHIIUATBHBIE CHITBI.
38 [TorennmansHas 3Heprus. Bropas kocMudeckas bubmmorexa [IOK
" priti. P https://m.edsoo.ru/554bafcc
CKOpPOCTh
Tperbs kocMuyeckasi ckopocTb. CBsi3b pabOTHI
39 HEMOTEHUUATbHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM bubnnorexa [JOK
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUs https://m.edsoo.ru/f57b4e01
MEXaHUYECKON IHEPTUU
40 Ypyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE bubmuoreka [IOK
bepnynnu 11 uaeanbHON JKUIKOCTH https://m.edsoo.ru/f30f43b6
41 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS B bubmmnoreka HOK
MexaHuke" https://m.edsoo.ru/474e7c4a
PasBurtne npeacraBieHuit 0 NpUpoOJIE TEMIOTHI.
42 Ocnosuble nonoxenuss MKT. Tuddysus bubmmorexa LIOK
' y3HL https://m.edsoo.ru/b0a4445f
BbpoyHOBCKOE 1BMXXEHUE
CtpoeHue r1a3000pa3HbIX, KHUJIKHX U TBEPBIX TEIl.
43 XapakTep JIBUKEHHUS U B3aUMOJECHCTBUS YaCTU bubmmorexa [JOK
P P A A t https://m.edsoo.ru/c44d02e2
BelIecTBa
44 Macca u pazmepsl MoJieKya (aromoB). KonndectBo bu6muoreka [JOK
BeniecTBa. [locrossHHas ABoragpo https://m.edsoo.ru/c5h72ab7
but6mmoreka [IOK
45 Temneparypa. TemtoBoe paBHoBecue. [lkana Llenscus
patyp P 1 https://m.eds00.ru/0070d493
bu6muoreka [IOK
46 Pemenue 3anau a

https://m.edsoo.ru/1531aba5
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bubnunoreka LIOK

47 Wneanpublii ra3. 'a3oBble 3aKOHBI https://m.edsoo.ru/1deb2367
. bubnmnoreka HOK
48 VYpasuenue MenpaeneeBa-Knaneipona. Pemenue 3amau https://m.e dSO(I)l.ru 18412328
49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa E::KZH/I//I;T:;;?S/IE 46024 1f
50 M3onporiecchl B ueaaibHOM ra3e ¢ HOCTOSIHHBIM bubnmnoreka HOK
KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
51 I'padmueckoe mpencraBieHe U30MPOLIECCOB: bubmmoreka [JOK
M30TepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
52 OcHoBHoe ypaBHeHue MKT E;ISSH/I//I;T:;(;??U/IES 094721
bubmmoreka [JOK
>3 Pemenme sana- https://m.edso:)_.[ru/10265a05
CBsi3b a0COMIOTHON TeMIEepaTyphl TEPMOIMHAMHYECKON
54 CUCTEMBI CO CPEIHEN KUHETUYECKON DHEPTrUEH https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOTO TETJIOBOTO JBUKECHHS €€ YacTHUI
55 O06o001IeHre U cucTeMaTU3aIlis 3HAHUH 110 TeMe bubmuoreka [IOK
"Ocnossl MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas padora o teme "OcHoBel MKT" Eggﬁﬁfgg)?ﬁﬁ 3adads9
TepMoarHaMHUUYeCcKas CUCTeMa. 3a/IaHie BHEITHUX
ycnoBuid g T/ cucrembl. BHeliHre 1 BHyTpeHHNE
S7 napametpsl. [lapamerpst T/ cuctemsl kak cpenHue bubnmorera LHOK
B https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYUH, ONTUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
58 HyneBoe Hauano tepmoarHamMuku. CaMonpou3BOJIbHAS bubnmoreka [JOK
penakcanus T/l cucTemMbl K TEIIOBOMY PAaBHOBECHIO https://m.edso00.ru/8ec512f0
59 Mopaenb uieaabHOTO ra3a B TEPMOJUHAMUKE. Y CIIOBUSI bubnunoteka LIOK

MNPUMCHUMOCTU 3TOM MOACIN

https://m.edso0.ru/29355001
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VYpaBHenue MeHneneeBa-Kianeliposa v BeIpakxeHue

bubnunorexa LIOK

60
JUIsl BHYTPEHHEH YHEPTUHU https://m.edso0.ru/bal178d0
BeIpaxxenue i BHyTpEHHEN SHEPTUHA OAHOATOMHOTO
bub6nmoreka [IOK
61 uaeanbHOro rasa. Kpazucratuueckue U HeCTaTUYECKUE
https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
62 DneMeHTapHas paboTa B TepMoAUMHAMUKE. Beraucienue bubnmnoreka HOK
paboTsI 1o rpaduKy mporecca Ha PV-auarpamMme https://m.edsoo.ru/741d5738
63 Temonepenaya Kak crnoco0 U3MEHEHUsI BHYTPEHHEH bubmmoreka [JOK
sHeprum TJ] cuctemsl 6e3 coBepiieHUsT padOThI https://m.eds00.ru/3d734561
64 KonBek1usi, TermonpoBOAHOCTh, U3JIy4YEeHUE bromorexa LIOK
A, poBoA > 13IYH https://m.edsoo.ru/157b54cd
KommuectBo Tennorel. TemoéMkocTs Tena. Y aenpHas
65 Y MOJISIpHAsI TETUIOEMKOCTH BEIIECTBA. Y JeIbHAs bubmorexa LIOK
p ' https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUs TOTLITUBA
66 Pacuér konmdecTBa TETUIOTHI IPH TEIUIONIEPEIade brbmmorexa [TOK
p p https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 anuabaTHOM mporiecce. [lepBrIii 3aKkoH bubmuoreka [IOK
TEPMOJIMHAMUKHI https://m.edso0.ru/d8098824
68 KonnyecTBo TemnoTs! ¥ paboTa Kak Mepbl H3MEHEHHS bubmuoreka [IOK
BHyTpeHHeH 3Heprun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U
69 HEPaBHOBECHBIX MpolieccoB. HeobpaTumocTh bubnmorexa LHOK
P pott ' P https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
but6mmorekxa [IOK
70 IT i . KIT
PUHITUIIBI JCHCTBHSI TETIIOBBIX MAITUH I https://m.eds00.ru/26945513
bubnunorexa LIOK
71 M KIII. K
axcnmareroe statetne KII/L Hunier Kapro https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
72 P
CHICHAC sa/ad https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHE aCTIeKThI UCIIOIb30BAHUS TEIIJIOBBIX bubmuorexa [{OK
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nsurareineil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH

https://m.edsoo.ru/9867aaa’

Cpensl
bubnunorexa LIOK
74 | Pememe satat https://m.eds00.ru/c8c70432
75 O06o001IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TEME bubnuorexa [IOK
"TepmoanHamuka. TenioBble MalIuHbI" https://m.edso0.ru/28d62b3f
76 Kontposbhas padota nmo teme "TepmoarHamMuka. bubnmnoreka HOK
TeruioBbie MalIMHbI" https://m.edsoo.ru/1b6e26¢c5
77 [TapooOpa3oBanue u konaeHcanus. Vcnapenue u bubmmoreka [JOK
KHUIIEHUE. Y IeJIbHas TeIIoTa mapooOpa3oBaHus https://m.eds00.ru/6f8e6777
Hacwimmennsie 1 HeHACHIICHHBIE Maphl. KauecTBeHHAs
3aBUCHMOCTH TUIOTHOCTH H JIaBJICHHS HACHIIIIEHHOTO
78 rapa oT TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa bubmmorexa [IOK
https://m.edsoo.ru/f5c17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIIEHUS OT JABJICHHUSI B )KUAKOCTU
79 BrnaxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS bubmmnoreka HOK
BIJIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemerme 32721 https://m.eds00.ru/18e95ff3
81 Tépnoe teno. Kpucramnuyeckue u amop@Hsbie Tema. bubnnorexa [JOK
AHH30TpONUS CBOMCTB KPUCTAIIIIOB https://m.edsoo.ru/20a88a03
82 [TnaBneHue u KpucTauU3anus. Y aelbHas TeToTa bubnuotexa [JOK
riaBieHus. Cyomumarus https://m.edsoo.ru/6ee91e9f
Hedbopmaru TBEpAOTO Tena. PacTskeHue u cxarue. bubnuotexa [JOK
83 .
Cnur. Moayns FOnra. Ilpenen ynpyrux aedopmaruit https://m.edsoo.ru/dalaab10
84 TennoBoe pacmMpeHne KUIKOCTEeH U TBEPBIX TE. bubnmnoreka [JOK
AHTapMOHH3M TEIJIOBBIX KOJICOAHMI YacTHIl BEIIECTBA https://m.edsoo.ru/7ba5edf2
bubnunoreka LIOK
85 [TpeobpaszoBanue YHEPTUH B Pa30BBIX MEpEXogax httos://m.eds0o.ru/97a0672f
86 YpaBHEHHE TEIIOBOTO OamaHca bubnmoreka [JOK
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https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 Pemenue
HHCHHE sanad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanuuisipHble sIBICHUS.
88 JlaByieHre o1 UICKPUBIIEHHOI MMOBEPXHOCTHIO bubmmorexa LIOK
s HCKD P https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0o001IeHre U cucTeMaTH3alvs 3HaHUH TI0 TeEMe
89 "ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie bubmmorexa [JOK
P | B ) https://m.edso0.ru/0b52575¢
MIePEXO0/IbI
KonTponbHas padota no Teme "ArperatHble COCTOSHUS bubnuorexa [IOK
90 "
BemiecTBa. Ga3oBbIE NEPEXOAbI https://m.edsoo.ru/7dc2a739
DnekTpu3anus Ten U €€ NpOosIBICHUS. JICKTPUUECKUN
91 3apsi. J(Ba BUIa SJSKTPHYECKUX 3apsaa0B bubmorexa [JOK
PAA. A P PAAOE. https://m.edsoo.ru/1aff445f
[TpoBOIHMKH, TUDTIEKTPUKH U TIOTYTIPOBOIHUKH
92 DneMeHTapHBIN 3NEKTPUYECKUM 3apsia. 3aKOH bubmuoreka [IOK
COXPAHEHUS DIIEKTPUUECKOIO 3apsiaa https://m.edsoo.ru/f49afd24
93 B3aumogeiicTBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH bubmmoteka IIOK
Kynona https://m.eds00.ru/445b7746
bubnmorexa LIOK
94 Pemrenue 3amau https://m.edsoo.ru/6b87ecba
https://m.edso0.ru/08fc19bc
95 Dnektpuueckoe noiie. Ero aeiicTBre Ha IeKTpUYecKue bubnuotexa [JOK
3apsIbl https://m.edsoo.ru/05c6bfal
HamnpspxéanocTs anextpudeckoro modst. [TpoOHbrit
96 3apsan. JInHUM HANPSDKEHHOCTHU AJIEKTPUIECKOTO TIOJIS bubmorexa [TOK
PAL- P P ' https://m.edsoo.ru/3dac6957
OnHOpOAHOE AIEKTPUUECKOE T10JIE
[ToTeHIMaabHOCT JIEKTPOCTATUHYECKOTO TOJIS. bubnunoreka LIOK
97
Pa3zHOCTh MOTEHIMATIOB U HANIPSHKEHUE https://m.edsoo0.ru/80021447
98 [loTenuumanpHast SHEPrUs 3apsiia B bubnmoreka [JOK

QJICKTPOCTATUYCCKOM ITOJIC. HOTGHI_II/IaJI

https://m.edsoo.ru/af5fa389
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QJICKTPOCTATUYCCKOI'O IOJIA

CBi3p HaHpH)KéHHOCTI/I I10JIs1 1 pa3HOCTH IMOTCHIUAIOB

bu6nmoreka [IOK

99
JUISL DIEKTPOCTATHYECKOTO MOJIA https://m.edsoo.ru/df7a6838
100  IIpuwHIUII CYIIEPIIO3UIINN YASKTPHICCKHUX MTOJICH bubmmorexa [IOK
pHit yHep H P https://m.edsoo.ru/Ocfe4abe
bub6nmoreka [IOK
101 | Pemerue sanas https://m.edso0.ru/5a582263
ITone Toueunoro 3apsana. [lone paBHOMEpHO bubnnorexa [JOK
102 .
3apsHKECHHOU chepbl https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY I1apa.
103  Ilose paBHOMEPHO 3apsyKEHHOM O€CKOHEUHOM bubmorexa HOK
P P P https://m.edsoo.ru/f7a665ee
IIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE Bu6moteka [JOK
PaBHOBECHS 3apsi10B https://m.edso00.ru/32405eab
JIMBIEKTPUKY U TTOTYIPOBOJIHUKH B bubmuoreka [IOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edso00.ru/060ebab5
106 Kongencarop. DneKTpo€MKOCTh KOHAEHCATOPA. bubmmnoreka HOK
ONEeKTPOEMKOCTH INIOCKOI0 KOHJEHCATOpa https://m.eds00.ru/845b4f73
107  TIlapamrenbHOE COeIUHEHUE KOHICHCATOPOB bubmorexa [JOK
P g A P https://m.edsoo.ru/d11e8ce7
108 IlocnenmoBaTenbHOE COCAUHEHHE KOHICHCATOPOB bubmorexa [JOK
g & A P https://m.edso0.ru/1e992920
109  Dueprus 3apsKEHHOrO KOHIAEHCATOpa bubmorexa [JOK
P P A p https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 | Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHUE 3apsKEHHOM YaCTULIBI B OJJHOPOJIHOM bu6muoreka [IOK
AJIEKTPUYECKOM I10JIE https://m.edso0o.ru/8341d6ac
112  Pemrenue 3amau
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113 O06o001IeHre U CUCTEMAaTU3aIlUsl 3HAHUH 110 TEME bubnuorexa [JOK
"Dnektpuueckoe nosie" https://m.eds00.ru/5752603f
bubnunorexa LIOK
114 K " "
OHTpPOJIbHAS paboTa Mo TeMe "DIEKTPUIEeCKOe ToJIe https://m.edsoo.ru/cefed0ed
115 Cuna toka. IlocTosHHBIN TOK. Y CI0BHS bubnunorexa LIOK
CYILIECTBOBAHUS IMOCTOSHHOT'O JIEKTPUYECKOTO TOKA https://m.eds00.ru/233311b5
bub6nmoreka [IOK
11 nu .H
6 crotnmku Toka. Hanpsokerie u 3/1C https://m.edso0.ru/0839a115
117 3axon OMma 1 ydacTKa Lenu. DIEeKTPUIECKoe bubnuoreka [IOK
CONIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTB CONPOTUBIICHUSI OJJTHOPOJIHOTO
118 | mpoBogHHWKA OT €ro JUTMHBI U TJIOMIAU TIOTIEPEYHOTO bubmmorexa [JOK
POBOA a tan P https://m.edsoo.ru/95fcdf51
ceueHus
119 | VYnaenbHOE COnMpOTHBIICHHE BellecTBa. Pemenue 3amay bubmorexa LOK
A P t ' A https://m.edso00.ru/437f8300
120 ITocnenoBarenpHOE, MapaIeIbHOE, CMELIAHHOE bubmmnorexka HOK
COEIMHEHHE IIPOBOJIHUKOB https://m.eds00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX LIECTIEH. bubmmnoreka HOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bu6nmorexa LIOK
122 P
clieHmne sajad https://m.edso0.ru/3881b469
but6mmorexa [IOK
123  Pa6 .3 —JI
aboTa 3JeKTpUIeCcKoro Toka. 3akoH J[koyis eHITa https://m.edsoo.ru/a3605c5¢
but6mmorekxa [IOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bfOf
125 MOoOmHOCTB 3IEKTPUYECKOT0 TOKA. TerutoBast bu6muoreka [JOK
MOIIIHOCTD, BBIJENSIEMAst HA PE3UCTOPE https://m.eds00.ru/99750a6f
but6mmoreka [IOK
126 P
clieHne sajad https://m.edsoo.ru/eb72fc24
127 | B3J1C u BHyTpeHHEE COMPOTUBIICHNE NCTOYHUKA TOKA bubnuotexa [JOK
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3axon OMa 111 IOJIHOM (3aMKHYTOM) 2JIEKTPUYECKON

https://m.edsoo.ru/72d453af
bubnunoreka LIOK

128 Lenu https://m.edsoo.ru/221f40fb
bubmmoreka [JOK
129 | Peeinc sata https://m.edsoi_.[ru/3580b679
bubmmoreka [JOK
130 | Mouwiocts HeTodHuKa TOKa https://m.edsoi_.[ru/aan51d8
bubmmoreka [JOK
131 Kopotkoe samikarne https://m.edso:)_.lru/546f5632
132 | KonpaeHcaTop B LIETIH IMOCTOSIHHOTO TOKa Bubmiorexa OK
https://m.edsoo.ru/35368f3e
bubnnoreka [JOK
133 | Pemenme sanas https://m.edsocL).Iru/4410cef0
134 Pemenue 3amau no reme "[10CTOSIHHBIN 37EKTPUUYECKUNA bubnnorexa [JOK
TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3anau no reme "[10CTOSIHHBIN 37E€KTPUUYECKUN bubmuoreka [IOK
TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amayd mo reme "[1OCTOSIHHBIN 2TIEKTPUUECKUMA bubnmnorexa [JOK
TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre 1 cucTeMaTU3aIisl 3HaHUH 110 TeEMe bubnuoreka [{OK
"TIoCTOSHHBIN PIEKTPUUECKUH TOK" https://m.edsoo.ru/bfd7a050
138 Konrponsnas padora no Teme "[locTostHHBIH bu6muoreka [JOK
ANEKTPUUYECKUN TOK" https://m.edso0.ru/1885ddf1
139 DneKkTpruyecKasi MpOBOAMMOCTh Pa3JINYHBIX BEIIECTB. bubnmnoreka [JOK
DJIEKTpUYECKUH TOK B MeTasuiax. CBepXIpPOBOJUMOCTb https://m.edsoo.ru/da794295
140 DNEeKTpUYECKUI TOK B pacTBOpax U paciuiaBax bubnmnoreka [JOK
ANEKTPOJINTOB. 3aKOHBI Papajes 17 JIEeKTPoIn3a https://m.edsoo.ru/4b423491
bu6muoreka [IOK
141  DOnextpuueckuii Tok B razax. Ilnasma https://m.e dsog)l.ru 192492576
142 | Dnextpuueckuil TOK B Bakyyme. BakyymHbie mpuOoOpbI bu6muoteka [JOK
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https://m.edsoo.ru/2E+160

143 | DnexkTpuyeckuil TOK B OTYMPOBOJHUKAX ﬁ;lr?;/l//l;f;(;?g}; 616660
144  TlonynpoBOAHUKOBBIE PUOOPHI ];SKZHZI;T:;;?g/I; 3622200
du3nYeCKUil TpakTUKyM 110 TeMe "M3MepeHne cuiibl
TOKa U HAaNpsKEHUs B LIENIU IIOCTOSHHOIO TOKA IIpU
MIOMOIIIM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX
145 | mpubopos" mim "3HaKOMCTBO ¢ H(POBOI ﬁg&?ﬁ;fg;?ﬁ}; 643ea56
naboparopueit o ¢usuke. [Tpumeps! n3mMepeHus T '
(U3NIECKUX BETUYMH MPH MOMOIINA KOMITBIOTEPHBIX
aTYUKOB"
duznyeckuil npakTukym no teme "M3ydyenue
146 = HepaBHOMEPHOTO JBHKCHHS C IEIBIO OIPEICTICHIS bubmmorexa [JOK
. | https://m.eds00.ru/f6292f5f
MI'HOBEHHOH CKOPOCTH
dusndeckuil npakTukym 1o teme "M3mepenue
YCKOPEHHUs IPU NPSIMOJTUHEHHOM PaBHOYCKOPEHHOM
147  aBW)XEHUU 110 HAKJIIOHHOM IIJIOCKOCTHU'" WMIIH JSSZHE;T:;(;?EI; 960b6ef
"HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBHIKEHHUH"
dusznyeckuil npakTukym mno teme "M3mepenune
148 | yckopenwus cBoboanoro naaenus" wim "M3ydenue 556?7/10%;(21 HO/IE 162402
JIBYDKEHHS TeJa, OPOIIEHHOr0 FOPH30HTAIBHO" S.FIM.EC800.TEESEa
dusndeckuil npakTukyM no teme "M3ydenue
JBMDKEHUS TeJa M0 OKPY>KHOCTHU C IMTOCTOSTHHOM 110
149  moaymio ckopocThro" wn "HMccnenoBanue bubnnorexa [JOK
https://m.edsoo.ru/bcf53514
3aBUCUMOCTH NE€pHO/a 00paIIeHUs] KOHUYECKOTO
MasiITHUKA OT €ro MapaMeTpoB"
150 dusznyeckuil npakTukym no teme "M3mepenue bu6nuorexa [IOK

PaBHOACHCTBYIOLICH CUIIBI IPU IBUKEHUU OpYyCKa Mo

https://m.edsoo.ru/0b34db84
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HaKJIOHHOM uiockocTu" win "[IpoBepka rumnoressl o
HE3aBHCUMOCTH BPEMEHU JBIKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro
macchl"

151

®dusznyeckuil npakTukyM 1o teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00pa3slie, OT X Aedopmaru’
win "M3ydeHune ABUKEHUS CUCTEMBI Tell, CBS3aHHBIX
HUTBIO, IEPEKUHYTON dyepe3 JErkuii 610K"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

152

153

154

dusznyeckuil npaktukym 1o teme "M3mepenue

KO3 pHUIHMEHTa TPEHHUS 110 BEIMIUHE YTIIOBOTO
koadurmenta 3apucumoct FTp(N)" wm
"HccnenoBanue IBUKEHUS OpycKa 10 HAKIOHHOM
IUIOCKOCTH C NIEPEMEHHBIM KO3 (UIIMEHTOM TpeHUs"
nim "M3ydeHne ABM>KEHUA Ipy3a Ha Bally C TpEHUEM"

dusndeckuil npakTukym no teme "Hccnenosanue
YCIIOBUI paBHOBECHS TBEPIOTO TeJa, UMEIOIEr0 OCh
BpaieHusa" uim "KoHcTpynpoBaHue KpOHIUTENHOB U
pacu€r cu ynpyroctu" unu "M3yuenne ycToMunBOCTH
TBEPAOrO TeJA, UMEIOIIETO IUIOMA b OOPHI"

duszndeckuil npakTukyM no teme "M3mepenue
MMITyJIbCA TeJIa 10 TOPMO3HOMY MyTH" WU
"N3mMepeHue CUIIbl TATH, CKOPOCTH MOJENH
AJIEKTPOMOOMIIS M MOIIHOCTHU CHJIBI TATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCa T€JIa C UMITYJICOM
cuisl" win "VccnenoBanre COXpaHEHUsI UMITYJIbCA ITPU
ynpyrom BzaumojencTsun" uinm "Msmepenue
KUHETUYECKON PHEPIUM Tea Mo TOPMO3HOMY MyTH"

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bu6mmoreka IIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo0.ru/856fb28e

155

dusnyeckuil npakTukyM no teme "M3ydenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHI0BAHO
WCIIOIb30BaHue (P poBoi JabopaTopun)" uin

bubnunoteka LIOK
https://m.edsoo.ru/e0fe7e07
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"N3yuyenue n3oxopHoro npouecca" wiu "M3yuenune
n3obapHoro nporecca” wim "IIpoBepka ypaBHEHHS
COCTOSIHUS"

156

dusznyeckuil npakTukym no teme "M3mepenue
yaenbHOU TeroémkocTu” unu "MccnenoBanue
npoiiecca ocTeiBaHus Bemecta" win "MccnenoBanue
aguabatHoro nporecca” uinu "VM3ydeHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

157

158

159

duznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapeHUsl KUAKOCTEN" UIn
"U3mepeHue yaenbHOM TeIIOThI IJIaBJIEHUs JbAa" Niu
"N3yueHne CBOMCTB HACBIIIEHHBIX MTApOB" WU
"N3mepenue abCOIOTHON BIaKHOCTH BO3JIyXa U
OLIEHKa Macchl MapoB B noMeleHun". Mamepenue
Kod(ppurmenTa moOBEpXHOCTHOTO HATSKEHUS

®dusnueckuii npakTukym no Teme "Habmonenue
IIPEBPALICHNS DHEPTUHN 3apsSHKEHHOTO KOHIEHCaTopa B
SHEPTHUIO U3nyueHus ceetoauoaa"” wim "Nsyuenue
IIPOTEKaHUs TOKa B LIENH, COAEpIKalled KoHaeHcarop”
iy "PacnpenenieHre pa3HOCTH MOTEHIIMATIOB
(HampspKEeHMS ) PU TTOCIIEI0OBATEIFHOM COSTUHEHUH
KOHJEHCAaTOpOB"

dusnyeckuil npakTukyM no teme "Hccnenosanue
CMEIIAHHOTO COEAMHEHNS PE3UCTOPOB" MK
"N3mepeHune yIeapHOro COnpoTUBIEHUS TPOBOIHUKOB"
nian "UccienoBanye 3aBUCUMOCTH CHJIBEI TOKA OT
HaIpsDKEHUs JU1s1 JIaMITbl HAaKaJIMBaHUS "

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

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

160

®dusnueckuii npakTukym no Teme "Habmonenue
anekTponusa" uinu "M3mepenue 3apsaa
onHoBajenTHOro noHa" wiu "Mccnenosanue

bubnunoteka LIOK
https://m.edso0.ru/64b6e901
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3aBUCUMOCTH COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsITHE BOJIbT-aMIEPHOMN
XapaKTepPUCTUKH Aroaa"

161 PezepHblil ypok. O0001IEHNE U CHCTEMATH3AIHS 1 bubnuoreka [JOK
3Hanuit no reme "Kunemaruka" https://m.edsoo.ru/ed017d93
162 PesepBHbIil ypok. O600IICHIE M CHCTEMAaTH3aIIUS 1 bubnmnoreka HOK
3HaHu# 1o Teme "/[uHamuka" https://m.edso0.ru/3149956b
PesepHblil ypok. O600111€HUE U cCCTeMaTH3alus Bbu6moteka [JOK
163 . 1
3HaHui o teme "CraTuka TBepIoro tena" https://m.edsoo.ru/0f9752ac
164 PesepHblil ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnuoreka [IOK
3HaHU# Mo TeMe "3aKOHbI COXPAHEHUS B MEXaHHKE" https://m.edsoo.ru/6c0df9cc
PesepBHblil ypok. O600111I€HNE U CHCTEMAaTHU3aIIHS
165  3uanwii mo Teme "OCHOBBI MOJIEKYISIPHOKHHETUYECKON 1 bubmmorexa [JOK
" P https://m.edso0.ru/de148976
TEOPHH
PesepBHbIil ypok. O6001I€HNE U CHCTEMAaTHU3aIIHS
166 | 3mHanwmii mo Teme "TepmoauHamuka. TemnoBsie 1 brbmmorexa [TOK
| e ’ https://m.edsoo.ru/Obcc77cl
MAIIHHbI
PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3aIUS
167 | 3Hanwmii mo TeMe "ArperaTHble COCTOSTHUS BEIIECTBA 1 brbmmorexa [TOK
P B ) https://m.eds00.ru/59ca5c91
da3oBbIe NEPEXOAbI
168 PesepBHbIil ypok. O600111€HNE U CHCTEMATH3 AU 1 bubmuorexa [IOK
3HaHUH MO TeMe "DneKkTpuyeckoe nose" https://m.edsoo.ru/f2381c0c
169 PezepHblil ypok. O60011€HHE U CCTeMaTH3alus 1 bubnuoreka [IOK
3HaHUH 110 TeMe "[10CTOSHHBIN 27EKTpUUECKNN TOK" https://m.edsoo.ru/3cae6dal
170 PesepBHbIil ypok. O000IIEeHHE U CHCTEMAaTH3AIIHS 1 bubnuotexa [JOK
3HaHMH 110 TeMe "TOoKM B pa3iInyHbIX cpenax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero H3y4yeHHusi o00pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcbl
BzaumoneiicTBUE MOCTOSHHBIX MArHUTOB U
1 MIPOBOAHUKOB ¢ TOKOM. MaruutHoe 1oje. ['umoresa 1 bubmorexa OK
POBOA ’ ’ https://m.edso00.ru/487a8593
Awmnepa
Bekrop marautHoi naayknuu. ITpuanumn
2 cyne rII)OBI/I 1507 MarHI/ITHZIX Honef/ip Jluanu 1 bubmorexa [TOK
YHEPHOSHH ' https://m.edsoo.ru/4clabcch
MarHuTHON MHAYKIIMH
3 MarsuTHO€ 1noJjie MPOBOJHUKA ¢ TOKOM. OTBIT 1 bubnmnoreka [JOK
Opcrena https://m.eds00.ru/d35d5262
N bubmuorexa [JOK
4 A 1
Cuna Ammiepa, €€ HANPaBICHHE H MOy T https://m.edso0.ru/26d9c5ba
bu6nmoreka [JOK
P 1
> CHicHue sajat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DNeKTpOU3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBlICHUE U MOIYb.
7 I[BI/I)KCHI/II:)C 3: ﬂ)lceHHOIIZ) YaCTHIIEI B O IIL{}; OJHOM 1 bubmorexa [JOK
p H AHOPOA https://m.edsoo.ru/c97afaal
MarHUTHOM IIOJIE
bu6mmorexa [IOK
8 P 1
CHICHHE a1t https://m.edso0.ru/504e98c7
bu6mmoreka [JOK
9 P JI 1
abora cunet Jloperna https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
10 PewerHe sanax . https://m.eds00.ru/93617bd9
1 MarnuTHoe nojue B Beuiectse. GeppoMarHeTHKH, 1 bubnmoreka [JOK
rnapa- ¥ JuaMarHeTuKu https://m.edsoo.ru/30ff9608
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12 OcHoBHBIE CBOICTBA (heppOMArHETHKOB. bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubmuorexa [JOK
1 P "M n
3 eIeHue 3a7a4 no reme "MarauTHoe 1oJjie https://m.edsoo.ru/5b55¢307
" " bubmmnorexa LIOK
14 Pemtenue 3amay mo reme "MarautHoe I110J1ie https://m.edsoo.ru/41c4ae8a
15 SIBneHue anneKTpoMarHuTHOW nHAYKUMU. [ToTok bubmuorexa [IOK
BEKTOpPa MarHUTHON MHAYKIIMU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
1
6 OAC mHnyKumy https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMAarHUTHOM HH, nun Dapanes bubmmorexa LOK
P VKK pan https://m.edsoo.ru/aédec188
bu6mmoreka [IOK
18 Buxpesoe anexrpuueckoe noise. Toku Pyko https://m.edso0.ru/15abe 140
bu6nmoreka [JOK
19
SAC MHAYKUHMH B ABHOKYHXCA IPOBO/IHHIEX https://m.eds00.ru/0235cc02
bu6mmoreka [IOK
20 P
CHICHHE sa1ad https://m.edsoo.ru/4dfda618
bu6nmoreka [JOK
21 I1
pasuiio Jletia https://m.edsoo.ru/bbc22726
29 NunykruBHOCTh. KaTylika MHAYKTUBHOCTH B IIETIH bubmuorexa [JOK
TIOCTOSTHHOTO TOKa https://m.edso0.ru/621eae9d
bubmuorexa [JOK
23 Asnenue camonnaykuuu. C caMouHyKIIMn https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO MOJISl KATYIIKU C TOKOM. bubmuorexa [JOK
DNEKTPOMarHuTHOE I0JI€e https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
2 P
° CHICHHE a1t https://m.eds00.ru/88f69d2b
26 O06o001IeHre U cUucTeMaTU3alisl 3HaHUH 110 TEME bubmuorexa [JOK

"OnexkTpoauHaMuka"

https://m.edsoo.ru/76484025
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bubmuoreka [JOK

27 K 0 "3 "
OHTpOJIbHAS paboTa Mo TeMe "DIEeKTPoIMHAMUKA https://m.edsoo.ru/8ae09b98
98 Konebarenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS. bubnmoreka [JOK
I"apmonnueckue KoyeOanus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe u TMHAMHUYECKOE OMKMCAHUE bubmuorexa [JOK
KOJIEOATEIbHBIX IBKEHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onrcanue. BoIBO AMHAMUYECKOTO
30 ONMCaHUs TAPMOHUYCCKHUX KOJCOaHUH U3 UX bubmorexa HOK
P https://m.edso00.ru/e3c99692
IHEPreTHIECKOr0 U KHHEMATHIECKOTO OIMMCAHUS
bubmuorexa [JOK
31 A OaHui
MILTHTY A 1 G233 koneOanuii https://m.edsoo.ru/7a0c439a
[lepuona u yactota xkonedanwuii. [leproa Manbix
39 cBOOOHBIX KOJIEOAHUN MAaTEMAaTUYECKOTO bubnnoreka [JOK
MasTHHKA. [leprosr cBOOOIHBIX KOJIeOaHU https://m.edso0o.ru/e0399319
MPYXUHHOTO MasiTHUKA
33 3aryxaromue Konedanus. BeiHyX1eHHbIE bubnuotexa [JOK
Kosnebanus. Pezonanc https://m.edso00.ru/72e93d09
bu6mmoreka [IOK
34 A 0
BTOKOICOARHA https://m.edsoo.ru/6add2644
bu6nmoreka [JOK
35 Penrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepennus "MexaHnnyeckue KoyiedaHus B bubnnorexka [HJOK
MY3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o0061IeHre U cucTeMaTU3alus 3HaHu| TI0 TeMe bubnmnoreka [JOK
"Mexannueckue kosebaHus" https://m.edsoo.ru/eb84182f
38 DnexTpoMarHuTHeIe Koniebanus. KonedaTenbHbIi bubnnoreka [HOK
KOHTYD https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. CBsi3b aMILTUTYABI 3apsiaa bubnnoreka [HOK

KOHACHCATOopa C aMHHHTYI[OfI CHJIbI TOKaA B

https://m.edsoo.ru/093f9afl
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K0J1€0aTeIbHOM KOHTYpE

3aKOH COXpPaHEHMS SHEPIUH B UJI€ATIBHOM bubnunoreka [HOK
40
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aryxarolue IeKTPOMarHuTHbIe KoeOaHusl. bubnmoreka [JOK
BrIHYXI€HHBIC 2JICKTPOMAarHUTHBIE KOJICOaHMs https://m.eds00.ru/5e668619
42 [TepemennsbIit TOK. Pe3uctop u KoOHAEHCATOP B LIENU bubnmoreka [JOK
MEPEMEHHOTO TOKa https://m.eds00.ru/84836152
Karymika vHIyKTHBHOCTHU B LIEMH MIEPEMEHHOTO bubnnoreka [JOK
43
TOKa https://m.edsoo.ru/cfa307af
3akoH OMa 1Ji 3JEeKTPUYECKOM LIeNU IEPEMEHHOTO bubnuorexa [JOK
44
TOKa https://m.edsoo.ru/8bae38e6
45 MOomHOCTh EPEMEHHOT0 TOKA. AMIUTUTYTHOE U bu6mmoreka [IOK
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U HAITPSKCHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 25IeKTpUYECKOH TIeTH bubmorexa LIOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
clieHne sajad https://m.edsoo.ru/al6836a4
48 Wneansublif Tpancgopmatop. [Ipoussoactso, bubnuoreka [IOK
nepeavya v NoTpedeHue IEKTPUUECKON SIHEPTUH https://m.eds00.ru/f97418ae
DKOJIOTHUECKUE PUCKHU TTPU MPOU3BOJICTBE
49 AJIIEKTPOIHE FI/II/IpK BT g a I/IIZHOJ'II)SHOBaHI/ISI bubmmorexa LIOK
p S . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KH3HU
bubmuorexa [JOK
50 P
CHICHAC sajad https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
51 P
clieHme sanat https://m.edso0.ru/7cab59f8
O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe bubnmoreka [JOK
52
"DJIeKTpOMarHuTHEIE KoeOanus " https://m.edso00.ru/401024a9
53 MexaHnndeckue BOJHBIL. XapaKTEPUCTUKH bubnnoreka [HOK

MCXaHHNYCCKHX BOJIH

https://m.edsoo.ru/a58e109f
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bubmuoreka [JOK

54 Cgoi
BOHCTBA MEXAHITCCIIX BOH https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3Byk. X
BYK. AApAKTCPHCTII Byka https://m.eds00.ru/138b6f09
56 HNudpas3syk u ynprpassyk. lllymoBoe 3arpssHenue bubnnoreka [HOK
OKpY>Kalolleu cpeibl https://m.edso0.ru/7380038f
bubmuorexa [JOK
57 P
CLicime salat https://m.edsoo.ru/cfd918bf
DneKTpoMarHuTHbIe BOJIHBL. V3nydyenue bubnuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
DHeprus JIeKTPOMarHuTHbIX BoJH. CBoicTBa bubnuoreka [IOK
59
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [ITkana 3nekTpOMarHuTHHIX BOJH. [[puMeHeHne bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49be1f9e
[IpuHUKIIBI paIUOCBS3U U TEJIEBUICHHUS.
61 Pall3 I/IOLJI'IOKa I:/U{H DIIEKT OMarHHTHI([)e 3arpsi3HEHUE bubnuorexa LIOK
PUTOTORATI, KD P https://m.edso0.ru/9f96F1f8
OKPY>KaIoILEN Cpe/ibl
62 KonTponbnas padora no teme "Konebanus u bubnnorexka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 CaerT. 3aKOH MPSIMOJIMHENHOTO PACIPOCTPAHEHMUS bubnuoreka [IOK
cBeTa https://m.eds00.ru/f9566406
64 Pewrenue 3ana4d Ha IpUMEHEHUE 3aKOHA bubnnorexka [JOK
MIPSIMOJIMHEMHOT'O paclpOCTPAHEHUs CBETA https://m.edsoo.ru/ea32d455
OTtpaxenne ceta. [Lmockoe 3epkaio. Chepuueckoe bubnmuorexa [JOK
65
3epKajio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
66 OTHOCHTEJIbHBIN TIOKa3aTenb npeaomnenus. Ilonnoe bubmmorexa LIOK
BHYTpeHHEE oTpakeHue. [IpenenbHblid yro https://m.edsoo.ru/bc2e55cd
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS
67 Pemrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
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OTpaXEHUs U NIPEJIOMIICHUS CBETa

https://m.edsoo.ru/49d830a9

68 Xona nyueit B mpusme. Jucnepcus csera. ClIOKHbBINA bubnunoreka [HOK
cocraB Oesoro cBera. L{Ber https://m.edsoo.ru/d8elc3be
69 JInnzpl. @OKYCHOE PACCTOSHHUE U ONTUYECKAs CUJIa bubnmoreka [JOK
JIMH3bI https://m.eds00.ru/60441359
20 [TocTpoenne n300pa>keHHid B IMH3AX U UX bubmumoreka [IOK
cucTeMax. YBEJIUYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1a4 Ha MOCTpOCHHUE N300pAKEHUIH, bubnnoreka [JOK
MOJYYAEMBbIX C IIOMOILBIO JIMH3 https://m.edsoo.ru/5a868f09
72 I'11a3 xak onTuyeckas cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [lpenens npuMEHUMOCTH bubnnoreka [JOK
reOMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS bubmmorexa [OK
https://m.edsoo.ru/f32aab06
bubnmnorexa [JOK
7 Jluctiepens ceeta https://m.edsogru/1e16cc6e
bubnmnorexa [JOK
76 Hurepdepertuns caeta https://m.edsogru/Sfc0c638
77 KorepeHTHbIe UCTOUHUKU. Y CIOBUS HAOIIOIEHUS bubnuoreka [IOK
MaKCHUMYMOB U MUHUMYMOB https://m.edso00.ru/c6416d48
bubnmoreka [JOK
8 Pemterrte saza https://m.edsogru/3061de2b
bubnmoreka [JOK
7 lpuvenerne nurepgeperin https://m.edsogru/668edb08
bubnmoreka [JOK
80 Jlacppaxups caera https://m.edsogrullzed04b5
81 JudpakimonHas pemeéTka. Y ciioBre HabIoAeHUs bu6muoreka [IOK
TJIaBHBIX MAKCHMYMOB https://m.eds00.ru/f998d964
82 Pemenue 3agau bubmuoreka [JOK
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83 ITomepeunocTs cBETOBBIX BOJH. Ilostpusarius ceeta bubmorexa LOK
P ' przatt https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK

84 P

clierme sanad https://m.edsoo.ru/c56c8158
85 CBETOBBIE SBIIEHUS B IIPUPOJIE bubmmorexa [IOK
PHpoa https://m.edsoo.ru/0b36363d

86 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bu6mmoreka [IOK
"Onruka" https://m.edsoo.ru/8al4748b

bubmuorexa [JOK

87 K §]

OHTpOJIbHAs paboTa 1o TeMe «OnTruKay httos://m.edsoo.ru/82315ddA
['paHHIIBI TPUMEHUMOCTH KJIACCUYCCKON MEXAHHKHU.
88 3aKOHBI YIEKTPOAUMHAMUKY U IIPUHITHII bubnnorexa [IOK
po pHi https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIBHOCTH
89 ITocTynaTel cienagbHON TEOPUH OTHOCUTEIHLHOCTH bubmnorexa [IOK
Y H p https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.

90 [IpeoOpaszoBanus JlopeHna. YcinoBue NpUIMHHOCTH. bubnuoreka [IOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHHE https://m.edso0.ru/d83742bb
BPEMEHHU U COKPAIICHUE ITUHBI

91 DHepPrus U UMIYIbC PENATUBUCTCKON YaCTHIIBI bubmnorexa [IOK

P Y p H https://m.edsoo.ru/853a64fc

92 CBs13b Macchl € HEPTUEH U UMITYJILCOM bubnuorexa [JOK
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBeCHOE TEMIOBOE U3IYUECHUE bubmiorexa HOK

ya https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
4 B
o 3axon cuemenus Buna https://m.edsoo.ru/1c5ff752
95 T'unoresza M. IInanka o xBaHTax. @OTOHEI bubnnorexa [IOK

https://m.edsoo.ru/a5ffa218
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bubmuorexa [JOK

96 C)
HEPIUA 1 HMITYIILC pOTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3aKOHbBI bubnmoreka [JOK
dhoTodrddekra https://m.edso00.ru/8c68e5b9
08 VYpasaenue DitamTeitHa 11t poTodaddexra. bubnmoreka [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bu6mmoreka [IOK
. IT. H.
99 Hasienue cBeta. ONbBITHI Jlebenena https://m.edsoo.ru/64bAf966
. bubnuorexa [JOK
1 B
00 OJIOBBIC CBOMCTRA HacTHil https://m.edsoo.ru/f59cfcec
Bounsl ne bpoina. [Inuna Bosiabl ae bpoins u
101 a3Mepbl 00JIaCTH JIOKAJIM3AIUHU ABUKYIIEHCS bubmmorexa LOK
P P i https://m.edsoo.ru/5df8bafl
YJaCTHIIBI
102  KopmyckyJIsspHO-BOTHOBOH JTyaJIi3M bubmmorexa LIOK
PHyCKYIAP a4 https://m.edso0.ru/8ccab62a
bu6mmorexa [IOK
1
03 Jlnfpaxuus 51EKTPOHOB Ha KpUCTATIAX https://m.edsoo.ru/30dbal8c
104 Crneunguka usmMepeHuil B MUKPOMUPE. bubnnorexka [JOK
CooTtHomienus Heotnpeaenénnoctel [ 'eizendepra https://m.edso00.ru/65783dec
bu6nmoreka [JOK
1 P
05 CUICHHE TPAPHICCKHX 33121 https://m.edso00.ru/e70195bd
. bubnuorexa [JOK
1 P
06 CUICHHC PACHCTHRIX 33121 https://m.edsoo.ru/ee9b3182
107 KonTponbnas padora no temam: "OcHossl CTO", bubnuoreka [IOK
"KopmyckynsipHO-BOITHOBOU qyann3m" https://m.edsoo.ru/c3de891a
108 OnBITHI O UCCIIEOBAHUIO CTPOCHUS aTOMA. bubnmoreka [JOK
[Tnanerapnas monens atroma Pezepdopaa https://m.edso0.ru/312b750a
bubmuoreka [JOK
1 I1 b
09 OCTYIIATRI Bopa https://m.edsoo.ru/404dfa9a
110  Bugsl cnekTpoB. CrieKTp ypOBHEW SHEPTUU aToMa bubmuoreka [IOK
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BOJIOpOJIA https://m.edsoo.ru/cf74blla
111  CrioHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE CBETA bubmmorexa [JOK
YA Ie https://m.eds00.ru/f945d85¢
bubmuorexa [JOK
112 Jlaze
P https://m.eds00.ru/2288a0c4
Hyknonnas mozaens sinpa ['eiizenOepra-lBaneHko.
113 3apsg u MaccoBoe 9HCIO siapa. M30Tomsl bubmmorexa [JOK
3 pa- ' https://m.edsoo.ru/34ada5de
PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoiicTBa
114 | MOHMSHPYIOLIETO H3IIYICHHS. Binsanue bubnuoreka [IOK
PaarOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlo3sumerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SIIepHbIE CUTTBI.
Hedekt macchl sapa. Anepusie peakiuu. SnepHbie
115 eakTopsl. [IpoGremMsl yripaBisieMoro bubmmorexa [TOK
PeAKCTOpEL. 1P i hitps://m.eds00.ru/ff1758d0
TEPMOSIJIEPHOTO CUHTE3a. DKOJIOTHUSCKUE ACTICKTHI
Pa3BUTHUS SJICPHON SHEPTETUKH
MeTobI perucTpaluy U UCCIIeOBAHUS
3JIEMEHTapHBIX YacTuil. OyHIaMeHTAbHBIC
. bubmuorexa [JOK
116  B3ammopelicTBHs. baprOHBI, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/1ac08a5h
[IpencraBnenue o CranaaptHoit moaenu. Kpapk-
TJIFOOHHAsT MOJIEITb aJJPOHOB
®dwusuka 3a npenenamu CTaHIAPTHON MOJIEIH.
117  Témnas matepus u TéMHas dHeprus. EquHCTBO bubmmorexa [JOK
. P privt. B https://m.edso0o.ru/c026fd37
(bu3HYeCKOi KapTHHBI MHpa
118 Dransl pa3BUTHS ACTPOHOMUU. 3HAYCHHE bubnmoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PUBHKH JJISI OOBSICHEHUS
bu6mmoreka [IOK
119 | mpuponbl KOCMUYECKUX 00BEKTOB. MeTobI

ACTPOHOMHUYECKUX UCCIENOBAHMI

https://m.edso0.ru/39c44028
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COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIBI,

bubmuorexa [JOK

120
paguoTEeNeCKOIbl, BHEaTMOC(hEpHast aCTPOHOMUS https://m.edsoo.ru/4877aale

121 Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3bI, bu6mmoreka [IOK
MJIAHETHI, X BUIUMOEC IBHKCHHE https://m.edsoo.ru/aac588eb

122 Conneunas cucteMa. Connie. ConHeuHast bubnuorexa [JOK
aKTUBHOCTb. McTounuk snepruu CosHIa U 3BE3] https://m.edsoo.ru/22748eb4

123 3BE3/1bI, UX OCHOBHBIE XapaKTepucTuku. {uarpamma bubnmoreka [JOK
"CreKTpaJbHbIA KJIaCC — CBETUMOCTh" https://m.eds00.ru/42169944

124 3Be3qpl TJIABHOM MMOCIIEIOBATEIILHOCTH bubmorexa LHOK

https://m.edsoo.ru/b3ch766¢
Buyrtpennee crpoenue 38E31. CoOBpeMEHHbBIE
125 OpPEACTABICHUS O IIPOUCXO0KICHUY U BOIIOIAU bubnmorexa LOK
P N P . https://m.eds00.ru/d09da494
Comnua u 3B€371. DTanbl )KU3HHU 3BE3]]

126 Mneunsiii [1yts — nHama 'anaktuka. Turbt bubnuoreka [IOK
raylakTukK. YEpHBIE ABIPHI B s/Ipax raJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenne Beenennoil. 3akoH

127  Xa66na. Teopus bonbiioro B3psiBa. PenukroBoe bubmorexa HOK

+ 1o0P pHIBa. https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 MacmrabHas ctpykrypa Beenennoii. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

bu6mmorexa [IOK

129  Hepeménnbie mpoOeMbl aCTPOHOMUH

P p P https://m.edsoo.ru/d37d9ffe
®usnueckuil NpakTUKyM 1o Teme "MccnenoBanue
MarHUTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB" WUITH
130 | "HccnemoBaHue CBOMCTB (heppOMarHeTUKOB" M bubmmorexa LOK
" . PP https://m.edso00.ru/67361aef
UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha
pamKy ¢ TOKOM"
®u3nYeCKUil MpakTHUKyM 110 TeMe "M3MepeHne cuiibl
" " bubnuorexa [JOK
131  Awmmepa" unm "U3yueHne 3aBUCUMOCTH CHITBI

Awmmnepa ot cwiibl Toka" nin "OnpeneneHne

https://m.edsoo.ru/fcae91e9
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MarHMTHON MHAYKIIMU HAa OCHOBE U3MEPEHMUSI CHIIbI
Awmmnepa"

®duznyeckuil npakTukyM no teme "HccnenoBanue
SIBJIGHUS DJIEKTPOMArHUTHOW MHAYKIMU" WIN

132, https://m.edso00.ru/c36658da
Onpenenenne HHAYKIMHA BUXPEBOIO MarHUTHOTO
noJis”
®dusznyeckuil npakTukyM no teme "HccnenoBanue
133 sBnenus camomHaykiuu" win "COopKka MOaeIH bubmmorexa LIOK
Ve \ P https://m.edso0.ru/b8fb6391
AJIEKTPOMAarHUTHOTO reHepaTopa
®uznueckuil NpakTUKyM o reme "M3mepenue
134  nepuonma cBOOOMHBIX KOJ€OAHUA HUTSHOTO U Bubmorexa ITOK
P " https://m.eds00.ru/5d159d35
MPYXUHHOTO MasiTHUKOB

135 Ouznyeckuii nmpaktukym no teme "[IpeobpasoBanue bubnuorexa [JOK
SHEPrUM B NPYKUHHOM MAasTHHUKE" https://m.edso0.ru/a28026bd
®dusnyeckuil npaktukym no teme "HccnenoBanue
MIEPEMEHHOT0 TOKa Yepe3 MOCJIe0BaTEIbHO

136  coenmHEHHBIE KOHIEHCATOP, KAaTYIIKY H pe3ucTop" bubmmorexa [OK

| P, KaTyIIEy 1 p P https://m.edso0.ru/89dc2d90
win "UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH [TIEPEMEHHOr0 ToKa"

137 dusnueckuil mpakTUKyM 1o Teme "M3yuenue bubnmnorexa [JOK
MapaMeTpOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
dusnyeckuil npakTukym 1o teme "M3mepenune

138 nokasatess npenomiieHus crexina” unu "l[lonydenne bubnmoreka [JOK
M300pakeHUs B CHCTEME U3 TUIOCKOT'0 3epKaia 1 https://m.eds00.ru/42569eal
JUH3b!"
dusnyeckuil npakTukyM no teme "Hccnenosanue
3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BEIIECTBA bubmuoreka [IOK

139 " "

(Ha npuMmepe xuaKkux JauH3)" i "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOT'O PacCTOSHUS pacCENBAIOLIMX JIMH3"
140  ®wusznyeckuil npakTuKyMm o teme "HaGmoneHue bu6muoreka [IOK
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muQpakuum, HTepGEpEeHINN U MOIIpU3aIiy cBeTa"

https://m.edsoo.ru/8b7ac737

®dusnyeckuil mpakTHuKyM 1o Teme "Onpenenenre
HMITYJIbCA ¥ DHEPTUU PEIIITUBUCTCKUX YacTHII (110

bu6mmoreka [IOK

141 dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B https://m.eds00.ru/63756c47
MarHuTHOM ToJie)"
du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne

142 nocTosiHHOM [11aHka Ha OCHOBE UCCIICOBAHUS bubmuorexa [JOK
dororddekra” wim "MccnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/eb916f82
CHJIbI TOKA Yepe3 CBETOIUO OT HANpPSKEHUS "
®uznueckuil npakTukym no teme "HcciaenoBanue

143 | cnmekTpa pa3pekeHHOT0 aTOMapHOTo BOJOpOAA U bubmmorexa [JOK

https://m.edsoo.ru/ec651eb8

u3MepeHue nocTossHHol Punbepra"
®uznueckuil npakTukyMm no reme "HcciaenoBanue

144 | PBAMOAKTHBHOIO (oHa C UCTIOTIL30BAaHUEM bubnnorexka [JOK
nozumertpa" unn "Mzydenue nmoriomieHus Oera- https://m.edsoo.ru/c3dabe6e
YaCTHII aJTIOMAHHEM"
duznyeckuil npaktukym no teme "Habmonenus
3BE3HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
WCIIO0JIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS

145 | OTIPENENEHHS ONOXKEHNA HeOeCHBIX 0OBEKTOB Ha bubnuoreka [IOK
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CeBEpPHOIO https://m.eds00.ru/1072021e
nostymapus u spkue 38€3ab1" nian "Habmonenus B
Teneckor JIyHbI, TUIaHeT, TYMaHHOCTEH U 3BE3THBIX
cKorieHuin"
O6o00u1ienne u cucteMaTu3anys 3Hanui. Pospb

146 (GU3MKN ¥ ACTPOHOMHUH B YKOHOMHYECKOMH, bubnuorexa [IOK
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHYECKOMN https://m.edsoo.ru/ad6ddeed
cdepax AeqaTeIbHOCTH YeOBeKa

147 O06o0meHre U cucTeMaTu3alus 3HaHui. Poib n bubnmuorexa [JOK

MeCTO (PM3UKU U ACTPOHOMHHU B COBPEMEHHOU

https://m.edso0.ru/18f19f7c
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Hay4HOU KapTHHE MHpa

O06001IeHre 1 cucreMaTu3anus 3HaHuii. Pois
(busnueckoit Teopun B GOpMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKON KapTHHE MUPA,

bu6mmoreka [IOK

148 MeCTO (PU3UYECKON KAPTUHBI MUPA B OOIIEM PSTY https://m.edsoo.ru/e7d400f4
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

149 O06o0011IeHrEe U CUCTEMAaTH3alUsl 3HAHUH 110 TeMe bubmuorexa [JOK
"Kunemaruka" https://m.edso00.ru/b032fc4b

150 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bu6mmoreka [IOK
"Kunematuka" https://m.edsoo.ru/4e31b507

151 OO6o01IeHre U cHCTeMaTU3alus 3HAHUH TI0 TeMe bubnuorexa [JOK
"lmnamuka" https://m.edsoo.ru/2dfbafc5

152 O06o00mmenre 1 cucTeMaTHU3aIls 3HaHUH 10 TeMe bubmuorexa [JOK
"CraTtuka TBEpa0TO Tena" https://m.edsoo.ru/3cca482e

153 O06o01eHre u cucTeMaTr3aIis 3HaH|H 110 TeEMe bubmuorexa [JOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0

154 O06o001eHre 1 cucTeMaTu3alis 3HaHU 10 TeMe bubnuoteka [JOK
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TeOpUH" https://m.edsoo.ru/ed440ca8

155 O06o00mmenre 1 cucTeMaTHU3alls 3HaHUH 110 TEMe bubmuorexa [JOK
"TepmonnHamuka. TenaoBsle MalIuHbI" https://m.edso00.ru/c63f7c10
O06o0061IeHre U cucTeMaTH3alus 3HaHu| TI0 TeMe

156 "ArperarHble cocTosiHus BemiecTBa. Da3zoBbie bubmorexa [IOK

| https://m.edso00.ru/1d36b5b1

TIePEeXO0/IbI

157 O06o011eHre 1 cucTeMaTH3alMsl 3HaHUi 110 TeMe bubnnorexka [JOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/3bf0def9

158 O0600611eHre U cucTeMaTU3allks 3HaHU| 10 TeMe bubnmoreka [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edso0o.ru/71453ee6

159 O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe bubnmoreka [JOK

"ToKM B pa3In4HbIX cpenax”

https://m.edso0.ru/3d40077a
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160 O06o01IeHre U cucTeMaTU3alvs 3HaHU| TI0 TeMe 1 bubnmoreka [JOK
"MaruautHoe nozue" https://m.edsoo.ru/3b4c06ae
161 PezepBHblil ypok. O6001IEHNE U CUCTEMATH3AIHSA 1 bubnuoreka [IOK
3HaHU# Mo TeMe "DJIeKTpOMarHuTHast UHAYKIus" https://m.edsoo.ru/053e2248
162 PeszepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AU 1 bubnnoreka HOK
3HaHui 1o TeMe "Mexanuueckue konedaHus" https://m.edso00.ru/d6310bfd
163 PezepHblil ypok. O6001IEHHE U CHCTEMaTH3aIHs 1 bubmmoreka [IOK
3HaHUU 1O TeMe "DIeKTPOMarHuTHbIE KoneOaHus" https://m.edsoo.ru/5e2bb83d
PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS
164 | 3HaHuii Mo Teme "MexaHUYeCKue u 1 bubmmorexa [JOK
. https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHEI
165 PezepBHblil ypok. O6001I€HNE U CUCTEMaTH3aIHS 1 bubnuorexa [IOK
3HaHuil no teme "OnTuka" https://m.edso00.ru/52ad1603
166 PezepHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnnoreka [JOK
3HaHui no treme "OcHoel CTO" https://m.edsoo.ru/5bec1c65
PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3alUs
167  3uanwmit mo Teme "KopmycKynsipHO-BOTHOBOM 1 bubmmorexa [TOK
" YERyIp https://m.edso0.ru/f7¢59d38
yanu3m
168 PezepHblil ypok. O6001IeHNE U cUcTeMaTH3alus 1 bubnuoreka [IOK
3HaHUM 1o TeMe "®uznka aroma" https://m.edsoo.ru/1f511654
PesepBHbIil ypok. O000IIEHHE U CUCTEMATU3AIIHS
169 3HaHUH 110 TeMe "dPu3uKa aTOMHOTO Aapa U 1 bubnmorexa LIOK
" P https://m.eds00.ru/905c5ce0
AJIEMEHTAPHBIX YaCTHUI]
170 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnnorexka [JOK
3HaHUi 10 Teme "DneMeHTH! acTpopu3uKu" https://m.edsoo.ru/2bffb94c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHET0 o01Iero 06pa303a}mﬂ

10.1

JleMoHCTpHpOBaTh Ha IpuUMepax pojb U MecTo (U3MKM B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOIMH, B IPAKTUYECKON EATEIBHOCTH JIFOACH

10.2

YuuThiBaTh ~ TpAaHMIBl  NPUMEHCHHS  M3YYCHHBIX  (DU3WYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, MHEPIMAIbHAs cUcTeMa oTcuéra, abCOoIMOTHO TBEPIOE TEIO,
WJICaTIbHBIA Ta3; MOJEIHU CTPOCHHS ra3oB, KUIAKOCTEW W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUECCKUH 3apsi]l — MPU PEIICHUH (PU3MUECKUX 3a/1a4

10.3

PacniozHaBath (u3nyeckue sBiIeHHS (IPOLECCh) M OOBICHATH HX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJCKYISIPHO-KMHETHYECKOH TEOPUH CTPOCHHsS BELIECTBA M
SJICKTPOAMHAMUKHU: PABHOMCPHOC N PaBHOYCKOPCHHOC HpﬂMOJ’IHHefIHOe JABMIKCHUC,
CBOOO/IHOE MaJICHUE TeJ, NBIKCHHE MO OKPY)KHOCTH, MHEPIHS, B3aWMOJICHCTBHE
tex; auddysus, OpOyHOBCKOE IBM)KEHUE, CTPOCHUE XUAKOCTEH M TBEPIBIX Tel,
U3MCHEHHEe 00bEMa TeNl TNPU HarpeBaHuM (OXJIAXKIACHHH), TEIUIOBOC PAaBHOBECHE,
UCIIApCHUE, KOHJCHCAIMs, IUIABICHUE, KPUCTAUIM3AIMS, KHUIICHHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JaBJICHHsS ra3a MPHU €ro HAarpeBaHHH B 3aKPBITOM COCYIE,
CBSI3b MOy MapaMeTpaMH COCTOSIHUS ra3a B H30MPOLECCax; JJICKTPH3ALUs Tel,
B3aUMO/ICHCTBHUE 3aps/I0B

10.4

OnucelBaTh MEXaHMYECKOE JBUKEHHE, HCHOJb3YS (PU3NYECKUE BEJIUYUHBI:
KOOpJIMHATA, IIyTh, IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, Cuia,
UMITIYJIBC TEJla, KMHETUYECKas JHEPrus, MOTEHLHANbHAs DHEPrus, MeXaHU4yecKas
paboTa, MexaHMYecKas MOIIHOCTb;, TIPH ONHMCAHUM MPABUIBHO TPAKTOBATh
¢u3nUecKuif CMBICT MCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUS U €IUHUIIbI,
HaXOJUTh (DOPMYIbI, CBSI3bIBAIOLINE JaHHYIO (U3MUECKYIO0 BEIWYUHY C JIPYTHMMH
BEJIMYMHAMU

10.5

OnucelBaTh U3y4EHHBIE TEIUIOBBIE CBOWMCTBA TEJ U TEILIOBBIE SBIICHUS, UCIIONb3Ys
¢u3nyeckne BETMYMHBL JIaBJICHHWE Tra3a, TeMmIeparypa, CpeIHss KHHEeTHYecKas
SHEpPrusl XAaOTHYECKOTO JBI)KEHHS MOJEKYJ, CpeIHEKBaJpaTU4Has CKOpPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI SHEprusi, paboTa raza, KO3QQPUIHEHT
MOJIE3HOTO JCUCTBUS TEIJIOBOTO ABUTATENs; MPU ONMMCAHUU MPABUIBHO TPAKTOBATh
¢bu3NYeCKUi CMBICT HCIOJIb3YEMBbIX BEIMYMH, HMX OOO3HAUYEHUS U EIUHUIBL,
HaXoauTh (HOPMyJIbl, CBS3BIBAIOUINE AAHHYIO (U3MYECKYIO0 BEITUYHUHY C JPYTUMH
BEJIMYHMHAM

10.6

OnunceiBaTh HM3y4YEHHBIE JIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), MCHOb3Ysl (PU3NYECKUE BEJIMYMHBI: AJIEKTPUUYECKUI 3aps,
IEKTPUYECKOE I10JIe, HANPSKEHHOCTD I10JIS, MOTEHIUAN, PAa3HOCTh IOTEHIUAJIOB;
OpY ONHMCAHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIOJIb3YEMbIX
BEIMYMH, UX OOO3HAYEHMsS W €IUHMIBI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLIME
JTAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMHU BeTUYUHAMHU




10.7

AHATM3UPOBATH (PU3NICCKUE MPOIIECCHI U SBJICHHMS, UCIOB3Ys (PU3HUYSCKHUE 3aKOHBI
W TIPUHIUIBL: 3akoH BcemupHoro Tsarorenus, |, |l u 11l 3akonsr HeroToHa, 3akoH
COXPAHCHHS MEXaHUYECKOW ODHEPrHM, 3aKOH COXPAHCHHS WMITYJIbCa, MPUHIIHIT
CYNEPHO3UIMK CHJI, TPHUHIHUII pPAaBHONPABHS HWHEPIHUAIBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KUHETHYECKYIO TCOPUIO CTPOSHUS BEIIECTBA, Ta30BhIC 3aKOHBI, CBS3b
CpenHel KUHETUYECKOW SHEPTruu TEIUIOBOTO JIBHKEHHUS MOJEKYNI C aOCOIIOTHOM
TEMIIEPATYPOil, IEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHECHUS AIEKTPUIECKOTO
3apsiaa, 3akoH KylloHa; mpH 3TOM pasziudvarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPUHIUIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOKMCTB; pa3nuyarh yCJIOBUS MX O€30MacHOT0 HCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU

10.9

BBINOIHATE SKCIIEPUMEHTBI 110 UCCIISTIOBAHUIO (PU3HUUECKUX SBJICHHI U IPOIIECCOB C
UCTIOJI30BAaHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHHH; MpU 3TOM (HOpMYIHpPOBATH
npoOiieMy (3a7ady) ¥ THIOTE3y y4eOHOro 3KCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEI0KEHHOT0 000PYAOBaHUS, IPOBOAUTH ONBIT B (DOPMYITHUPOBATH BHIBOJIBI

10.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUsl (PU3NYECKUX BEJIMYMH; IPU 3TOM
BbIOMpATh ONTUMANIbHBII CIOCO0 M3MEpPEHUs M MCIOJIb30BaThb M3BECTHBIE METO/bI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAy (PU3MYECKHMMH BEIMUYMHAMHU C HCIIOJIb30BAHHEM
OpsIMBIX M3MEPEHUI; MpH HATOM KOHCTPYHMPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl TOTYYCHHONW 3aBUCHUMOCTH (DM3MUYSCKUX BEJIMYUH B BHJIE TaOIUI[ U
rpaduKoOB, IeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHMSI

10.12

Cobmronate mpaBuia 6€30MacHOro Tpy/a MpU MPOBEAECHUHU UCCIEI0BaHUN B paMKax
y4eOHOT0 HKCIEPUMEHTa, y4eOHO-HUCCIIEA0BATENbCKOM 1 MPOEKTHOM AeATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPONCTB U 1a00paTOPHOT0O 000py10BaHHUS

10.13

Pemarps pacu€THble 3afaud C SBHO 33JaHHON (PU3NYECKOW MOJIENbIO, HCIONB3Ys
dbuznyecKkre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHANIM3a yCIOBHS 33aJaud BHIOUPAThH
bu3HYECKYIO MOJIENb, BBIACHATh (PU3NUECKIE BEIUYUHBI U (POPMYITBI, HEOOXOUMbBIE
Il €€ pEeleHHs, TPOBOAWTH PAcyYEThl M OLICHUBATh PEATBHOCTH IOJYYEHHOTO
3HA4YCHUS (PU3MUECKOU BEIIMYNHBI

10.14

Pemrate KadecTBEHHBIE 3adayd: BBICTPANBATh JIOTHUYECKU HCIPOTHBOPCUNBYHO
HOCIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTU U
(1)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonb30BaTh NpU pEHIEHWH Y4YEeOHBIX 3a/ady COBpEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUM ISl TIOMCKA, CTPYKTYPHPOBAaHMSA, MHTEPHpETAllMd U TMpeACTaBICHUSI
y4eOHOI M Hay4YHO-TIOMYJAPHOM HH(OPMAIMK, TOJYYEHHOW U3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBAThH MOJTydyaeMyro HH(pOpMaIuio

10.16

[TpuBOIUTE TpUMEpHl BKJIAJa POCCHMCKUX M 3apYOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUN

10.17

Hcnonp30BaTh TeOpeTHUYECKUE 3HAHMS 1O (PU3WKE B TIOBCEAHEBHOM JKU3HH TSI
obOecrieueHruss 0€30MacHOCTH TpU OOpalleHHd ¢ TpUdopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, NJISi COXPAHEHHUS 370POBbsI U COONIOACHHUS HOPM DKOJIIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOLIEN Cpee




10.18

PabotaTe B rpymme ¢ BBIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, MIIAHUPOBATD
paboTy TIpyHmbl, palMOHAIBHO paclpefensiTh O0O0s3aHHOCTH U  IUIAaHUPOBATh
JESTEIbBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHWBATh BKJIAJ KaXKJOTO
U3 YUACTHUKOB TPYIIIBI B pELICHHE pacCCMAaTPUBAEMOM MPOOIEMbI

11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmasl CpeaIHET0 o01Iero 06pa303a}mﬂ

111

JleMoHCTpHpOBaTh Ha MpUMEpax polb MU MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4HOW KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTMM, B IIPAKTUYECKOM JEATEIbHOCTH JIIOACH, LEIOCTHOCTh U E€JUHCTBO
¢du3nUecKoil KapTHHBI MUpa

11.2

VY4auThIBaTh TPAHUIBI MPUMEHEHHS M3YyYCHHBIX (U3MUECKHX MOJENCH: TOYEUHBIN
AIIEKTPUUYECKHUI 3apsii, sAepHas MOJETb aTOMa, HyKJIOHHAs MOZENb aTOMHOIO siapa
IpY peUIeHUH PU3UIECKUX 3a1a4

11.3

PacniosnaBath pusndeckue sBiaeHUs (IPOLECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB
JJIEKTPOIMHAMUKY U KBAaHTOBOW (PU3MKU: ANIEKTpUYECKasi IPOBOAUMOCTb, TEIIOBOE,
CB€TOBOC, XHMMHUYCCKOC, MArHuTHOC HeﬁCTBHH TOKa, B3aHMOﬂeﬁCTBHe MAarHuToB,
SJICKTPOMAaruuTHasa MHAYKIOWA, HeﬁCTBHC MAarauMTHOIO I10JIAA Ha MPOBOJHUK C TOKOM U
HBHX(YMHﬁCﬂ 3apsan, SJICKTPOMArHMUTHBIC KonebaHust u BOJIHBI, prIMOJ'II/IHef/'IHOC
pacmpocTpaHeHHe CBeTa, OTpaKEHUE, TpeioMiIeHre, HHTepepeHnus, TuQpakuus u
NOJISIpU3aLUs CBETA, AUCHEPCHs CBeTa, poToanekTpudeckuii 3¢ ekt (horoaddexr),
CBETOBOE IaBJICHHE, BO3HMKHOBEHHME JIMHEHUYaTOro CHEeKTpa aTroMa BOJAOpO/a,
€CTEeCTBEHHAsl U MCKYCCTBEHHasl PaJJMOAKTUBHOCTh

114

OnuceiBaTh M3y4yEHHBIE CBOWCTBAa BeEIIECTBA (DJIEKTPUYECKHWE, MAarHUTHBIE,
ONTHYECKHUE, AIEKTPUYECKYIO MIPOBOJIMMOCTD pa3INYHBIX cpen) 51
JJIEKTPOMArHUTHBIE SIBIEHUS (TPOLECCHI), HCMONb3ysd (PU3UYECKHE BEIMUYUHBL:
JJICKTPUYECKUN 3aps], CUjla TOKa, DJIEKTPUYECKOE HAIPSKCHHUE, DIEKTPUYECKOE
COIIPOTHUBIIEHHUE, pa3HOCTh NoTeHuuanoB, I/C, paboTa Toka, UHAYKLUS MarHUTHOTO
noss, cuina Awmmepa, cuia JlopeHIa, HWHIYKTMBHOCTb KAaTyIIKH, DJHEPIUs
JJIEKTPUUECKOT0 M MAarHUTHOTO IoJiel, mepuoJ; M 4yacrtora KojeOaHM B
Koje0aTeJIbHOM KOHType, 3aps] W cuja TOKa B MPOIEccCe TapMOHMYECKUX
AIIEKTPOMAarHUTHBIX Kosie0aHMH, (OKYCHOE pacCTOSHUE U ONTHUYECKasl CHJa JIMH3BI,
IIPY ONUCAHHUH MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTOIb3YEMbIX BEJINYHH,
uX O0003HAYeHUS M EIUHUIBL;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

115

OnuceiBaTh U3YYEHHbIE KBAaHTOBBIE SIBJICHUS U TPOLIECCHI, UCTIOIb3YS (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA,
SHEpPrusi U UMIyasC (GOTOHA, EPUOJ MOypaciaga, SHEPTus CBSI3U aTOMHBIX sJIEp;
IIPU ONUCAHHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT HCTOIb3YEMbIX BEINYHH,
ux OOO3HAUeHMs] W eIUHMIBI; YKa3bIBaTh (HOPMYJbI, CBS3BIBAIOLINE JaHHYIO
¢u3nUecKyro BeIMYUHY C IPYTMMHU BEJIMYMHAMM, BHIYUCIATH 3HAUCHHE (PU3UUECKOM
BEJINYUHBI

11.6

AHanmM3uUpoBaTh (PU3UYECKUE TIPOIIECCHI U SBJICHUS, UCTIONB3Yys (PU3UIECKHE 3aKOHBI
U npuHIUNbL: 3akoH Owma, 3aKOHBI TOCIEAOBATENbHOIO U  MapajljieIbHOTO




11.7

11.8

COCIMHEHUS IIPOBOJHUKOB, 3aKOH J[[xoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHON
MHAYKIUH, 3aKOH HPSMOJUHEHHOIO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI INPEIOMJICHMs CBETa, ypaBHeHHe OWHIITeHHa 111 ¢dorodddekra,
3aKOH COXPAHEHHUS DHEPIMM, 3aKOH COXPAaHEHUS HMITYJbCa, 3aKOH COXPaHCHHUS
JNEKTPUYECKOTO 3apsAla, 3aKOH COXpaHEHMsI MacCOBOIO 4YMCIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO Paclaja; MpH 3TOM pa3jidyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MAaTeMaTHYeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIBL, 00IacTH)
IPUMEHUMOCTH

OHpe,I[CJ'IHTB HaIpaBJICHUEC BEKTOpa HMHAYKIHW MArHuUTHOI'O IIOJIA IIPOBOJHHKA C
TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

Crpoutph U ONUCHIBATH HU300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajloM, TOHKOM
JIMH30U

11.9

BBINONHATE SKCIIEPUMEHTHI IO UCCIIE0OBAHUIO (PU3MUYECKUX SBICHUN U MPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPEHUH; MpU 3TOM (POPMYIUPOBATH
npoOiieMy (3a7ady) U TUNOTE3y YIeOHOTO SKCIIEPUMEHTA, COOMpPATh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYA0BaHUs, IPOBOIUTH OMBIT M (HOPMYITHUPOBATH BBIBOIbI

11.10

11.11

11.12

11.13

11.14

Ocy1ecTBIsITh NpPsIMblE U KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIMYUH; IPU 3TOM
BBIOMPATh ONTHUMAJBHBINA CIIOCO0 M3MEpPEHHs] M HCIOJIh30BATh W3BECTHBIE METOJIBI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C MCIOJIb30BAaHUEM IPSAMBIX
U3MEPEHUll; MpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHPOBaTh pE3yJbTAThI
MOJIyYCHHOW 3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUI M TIpaduKOB,
JleNaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS

Cobmronate npasuiia 6€30MaCHOTO TpyAa MPH MPOBEICHUH HCCIEI0OBAaHUN B paMKax
y4eOHOT0 PKCIEPUMEHTA, YUeOHO-UCCIIeI0BATENbCKON U POEKTHON NESATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOr0 000PYAOBAHUS

Pemate pacu€rHple 3amauu ¢ SIBHO 3aJlaHHOM (M3MYECKOW MOJIEIBIO, UCIOJIB3YsI
dbuznyeckue 3aKOHBI U TMPUHIUIIBI, HA OCHOBE aHalW3a yCJOBHsI 3aa4ud BHIOMPAThH
bu3HYECKYI0 MOJIENb, BBIICIATH (PU3HUECKHE BETUYUHBI U (DOPMYIIBI, HEOOXOIUMbBIE
ISl €€ pEIleHHUs], MPOBOAUTH PACUYETH M OLIEHUBATh PEATBHOCTH IMOIYYEHHOTO
3HaueHusl GU3NYECKON BETUUMHBI

Pemate KkauecTBEHHbIE 3aJlayM: BBICTPAUBATh JIOTMUYECKH HENPOTHBOPEUUBYIO
LEMOYKY PAaCCyKJIECHUW C ONOpOd Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHU

11.15

Hcnonp3oBaTh MpH peLlIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTMM JUIsl TTOMCKA, CTPYKTYPHPOBAHHWs, UHTEPHPETALMU U MPEACTABICHUS
yuyeOHOI M Hay4yHO-TIONMYJSpHOW HWHGPOpPMAIMK, TOIYYEHHOW U3 Pa3IUYHbIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBAThH MOJIydyaeMyro HH()OpMaIuio

11.16

11.17

11.18

OOBSACHATh MPUHIMIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHUYECKHUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU

[IpuBoauTh mNpHMEpHl BKJIAAA POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(PU3UKOB B
pa3sBUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOT UM

Hcnonk3oBate TeopeTHYeCKHe 3HaHHS MO (U3MKE B TIOBCETHEBHOW >KU3HH JUIS
oOecrieyeHus 0€30MacHOCTH TpH OOpalleHuu ¢ NpudopaMH U TEXHUYECKUMHU




YCTPOMCTBaMH, U COXPAHEHUS 3JI0POBbSI M COOJIIOJCHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpeae

11.19

Pabortarpe B rpyIie ¢ BBIIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJEH, MIaHUPOBATh
paboTy Tpynmbl, pPalMOHAIBHO pPACHPENENATh OOA3aHHOCTH U IUIAHUPOBATH
JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYaLMsX, aleKBaTHO OLICHUBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHHE PACCMaTPUBACMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kox
pa3iena

Kox npoBepsiemoro

3JEMCEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoje. Hayunble MeTOAbl O3HAHUS
OKpy»Karomero Mupa. Poiib 3KcnepuMEHTa W TEOpUM B
MpoLiecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue (QU3MUECKUX SBICHUH U MPOIECCOB.
Hayunsle rumnorespl. @Pu3nyecKue 3aKOHBI U TEOPHH.
I'panuubl mpuMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpuHIHm
coorBercTBUs. Posb 1 MecTo pu3Mku B (HopMUpOBaHUU
COBPEMEHHOM HAy4yHOM KapTHUHBI MHpa, B MPAKTHYECKON
JEATEIBHOCTH JIIOJEH

MEXAHUKA

2.1

211

KMHEMATHUKA

Mexann4geckoe JABHIKXCHUC. OTHOCHUTENIHHOCTh
MCXaHHYCCKOI'O ABMXKCHUA. Cucrema oTcuéra. TpaCKTOpI/IH

2.12

[lepemenienue, CKOpOCTh (CpelHss CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) M YCKOPEHHE MAaTE€pHabHOM TOYKM, HX
MPOEKIIMM Ha OCH CHUCTeMbl KoopauHar. CloxeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

2.14

2.15

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MpPSIMOJUHEIHOE
nBUKeHHe. ['paduku 3aBUCUMOCTH KOOpJAUHAT, CKOPOCTH,
YCKOpPEHUs, MyTH U NePEMELIECHUS] MaTepUalIbHON TOUKU OT
BpEMEHU

CBoboaHoe nazieHne. Y cKkopeHrne CBOOOIHOTO MaIeHus
KpuBonnHeliHOe nBU>XKEeHHME. PaBHOMepHOE JBHKEHUE
MaTEpHUAIbHOU TOUYKHU 110 OKPYXHOCTU. YTJIOBas CKOPOCTb,

JIMHEHAs CKOPOCTb. Ilepuon " 4acToTa.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHudeckue  yCTpOMCTBA:  CHHUIAOMETP,  JBUYKEHUE
CHaps0B, LIETTHBIE U PEMEHHBIE ITepeadn

2.1.7

[Ipaktuueckne  pabotel.  M3mepeHue  MrHOBEHHOMU
ckopoctu. MccnenoBaHue COOTHOLIEHUS MEXAY INyTIMH,
MPOMICHHBIMA TEJIOM 3a MOCIEAOBATEIIbHBIE pPaBHbBIC
MIPOMEXYTKH BPEMEHH INPU PAaBHOYCKOPEHHOM JBH)KEHUU
C HaAYaJIbHOM CKOpPOCTHIO, paBHOW Hymr0. W3ydeHue
JIBUKEHMSI IIapuka B BS3KOW JKMAKOCTH. M3ydeHue
JIBMDKEHUS Teja, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

2.2.1

JUHAMUKA

[Ipunnun ortHocutenbHOCTH ['amunes. IlepBblii  3aKkoH
Herorona. HepuuanbHble CUCTEMBI OTCYETA




2.2.2

Macca tena. Cwia. [IpuHnun cynepno3unuu cui

2.2.3

2.24

2.2.5

Bropoii 3akon HprooToHa a1 MaTepuarbHOM TOYKH B
unepuuaibHoit cucreme orcuéra (MCO). Tperuit 3akon
HreroTona it MaTepuanbHBIX TOUEK

3akoH BceMupHOro TArotenus. Cuia Ttspkectu. Ileppas
KOCMHYecKas CKOpocTh. Bec Tena

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHsS CKOJIbXKEHUS U
cuna TpeHuss mnokos. Kospdumument tpenms. Cuna
COIIPOTHBIICHUS IPU JBU)KEHUH TEJA B AKHUIKOCTU WK ra3e

[TocTymarenbHOe W BpamaTesibHOE JIBMIYKEHHUE aOCOJIOTHO
TBEPJOTO TeNa

2.2.8

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl.
VYcnosus paBHoBecust TBEpaoro tena B UCO

2.2.9

2.2.10

TexHudyeckue yCTpOMCTBA: NOAIIMIIHUKYM, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Ipaktuyeckue paboThl. M3yueHue NBUKEHHUS Opycka IO
HAKJIOHHOW TUIOCKOCTH TOJ JICHCTBHEM HECKOJBKUX CHIL.
HUccnenoBanue 3aBHCUMOCTH CHII YIPYTOCTH,
BO3HUKAIOMIUX B Je)OpMUPYEMOIl IPYKUHE U PE3UHOBOM
oOpasiie, OoT BeJMYUHBI UX JedopMmaruu. MccnenoBanue
YCJIOBUW pABHOBECHUs TBEPAOrO Tela, HMEIOUIETO OCh
BpAILCHUA

2.3

2.3.1

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMblI MATCpPpUAJIbHBIX
TOYCK. I/IMHYJ'IBC CHJIbI 1 U3MCHCHUC UMITYJIbCA TECJIa

2.3.2

2.3.3

3akoH coxpaHeHust umnyiasca B HMCO. PeaxktuBHOE
JIBUKECHHE

PaGora cuiet

2.34

2.35

2.3.6

MomHoCTh CHIIEI

Kunernueckass sHeprusi MarepuaigbHOM TOuku. Teopemao
KMHETUYECKON SHEPTUHU

IlorenumaneHas sHeprus. IloTreHuumanbHas  dHeprusd

yrpyro nehopMupoBaHHONW TpYyXHHBL. [loTeHInanbHAs
SHEPTus Tela BOJIM3H MOBEPXHOCTH 3eMITH

2.3.7

HOTGHHI/I&J’IBHLIG N  HCIIOTCHIHUAJIBbHBIC  CHUJIBI. CBs13b
pa6OTBI HEIMMOTCHIIMAJIbHBIX CHUJI C NU3MEHCHHECM
MEXaHHUYEeCKOMH OHCPIUU CUCTCMBI TCJI. 3akoH COXPAaHCHUA
MEXaHHUYEeCKOMH OHEPIrUun

2.3.8

2.3.9

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHnueckue ycTpoWCTBa: [BHUKEHHE PaKET, BOJOMET,
Konep, NPYXKUHHBIM MUCTOJIET

2.3.10

[IpakTuueckue paboThl. M3yueHue cBsI3u CKOpoCTed Tel
pu HEeYnpyrom yzaape. MccnenoBanue cBsi3u pabOThI CHITBI




C U3MEHEHHEM MEXaHUYECKOM OHCPIUu TCJia

MOJIEKYJIAPHAS ©U3NKA U TEPMOAMHAMUKA

3.1

3.2

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.11

3.1.2

3.1.3

OCHOBHBIE ~ TIOJOXKEHUS  MOJEKYISPHO-KMHETHYECKOM
teopun. bpoyHoBckoe nBmwxkenue. duddysusa. Xapakrep
JBYDKEHUS M B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA

Mogenu CTpOEHHS Ta30B, KUIKOCTEH W TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE DTUX MOJEIEH

Macca wmonekyn. KommuectBo BemectBa. IloctostHHas
ABorazipo

3.14

3.15

3.1.6

TermoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
[IIxana remneparyp Lleabcus

Mopnens upeansHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UIEAIBHOTO Tra3a
AlcomtoTHas ~ TemmepaTypa  Kak =~ Mepa  cpenHei
KMHETUYECKOW SHEPIUU TEIIOBOTO JBMKEHHS YacCTHI] rasa.
[IIkana Temnepatyp KenbBuna

3.1.7

3.1.8

3.1.9

Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa

I'a30Bbic 3aKkOHBI. M30MpOIECCH B HICATHLHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA: HU30TEPMa, U30X0Pa,
n3obapa

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTnueckue paboTel. M3MmepeHne macchl BO3ayXa B
KJIaccHOM KomHate. MccienoBaHue 3aBHCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHHSI pa3peKEHHOT0 ra3a

OCHOBbI TEPMOJMHAMUKHN

321

TepmonuHamuueckass cucrteMa. BHYyTpeHHsAsT JHeprus
TEPMOJIMHAMUYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnotel u pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'0 HJI€aJIbHOIO rasa

Bunel Tenmonepenauu: TEIUIONPOBOAHOCTh, KOHBEKLUS,
n3nydeHue. TermioéMKOCTh Tena. Y AenbHas TeINIOEMKOCTh
BeIIeCTBa. Pacuér KOJIMYECTBa TEIIOTHI npu
TervIonepeaaye

[lepBrlii 3akoH TepMmoauHamMuku. [IpumeHeHune nepBoOro

3aKOHa TEPMOJMHAMUKU K wu3omporneccam. ['paduyeckas
MHTepHpeTanus padoThl ra3a

3.25

TenmoBble MamuHbl. [IpUHIMOBI IEHCTBUS TEIJIOBBIX
MamvH. [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX MAaIlTUHAX.
Koaddunment monesnoro nerictus (mamee — KII/)
teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit  3akoH  TepmommHamuku. — HeoOpatumocThb
MpoleccoB B mpuponae.  TemioBble  JIBUTATENH.
DKosorndeckre npooaeMbl TEIIO3HEPTETUKH




TexHudeckue  yCTpOWMCTBA:  JIBUIATelb  BHYTPEHHETO

3.21 cropanus, OBITOBOM XOIOAMILHHUK, KOHAULIMOHED
398 [IpakTrueckue paboThI. N3mepenue yIEIbHON
o TEIIOEMKOCTH
ATPEI'ATHBIE COCTOSAHUA BEILIECBA. ®A30BbBIE [TEPEXO/IbI
[TapooOpazoBanue u KoHAeHCaus. VciapeHue u KumeHue.
331 VYaenebHas TemjaoTra MapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIePATypbl KHIICHUS OT JIaBJICHUS
332 AOcomoTHAasT W OTHOCHTENbHAs BIAXKHOCTb BO3yXa.
o HacpimeHnubiii map
Teépmoe Ttemo. Kpucramnmueckue u amopdHbIe Tena.
3.3.3 AHU30TPOIHUST CBOMCTB KpHUCTALIOB. JKHIKHWE KPUCTAJUIBI.
3.3 CoBpeMeHHbIE MaTepHUaIb
334 [InaBnenne W KpUCTALIM3alMs. YACTbHAas TEIUIOTA
e riasnenus. CyoauManus
3.35 VYpaBHeHUE TEIIOBOTO OaslaHca
TexHuuUecKue yCTPOWCTBA: TUTPOMETP M ICHXPOMETD,
336 KaJOPUMETpP, TEXHOJIOTHH  TIOJIyUYEHHS] COBPEMEHHBIX
h MaTepualioB, B TOM YHUCIIE HAHOMATCPUAIIOB, W
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padbotsl. i3MepeHue BIaxxHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzaiusi Tel. OIeKTpuueckuil 3apsan. [[Ba Buma
o SIIEKTPUYECKHUX 3aPAI0B
412 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKA
4.1.3 3aK0OH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
41.4 Bsaumonericteue 3apsnoB. 3akoH Kynona
Onexkrpudeckoe mose. Hampsyk€HHOCTh AIEKTPHUYECKOTO
4.1.5 nonst. [lpunuun cynepnosunuu. JIMHUM Hanps>KEHHOCTH
ANEKTPUYECKOTO OIS
416 Pabora cun »snexkrtpocraruueckoro mods. [loTeHruman.
41 o Pa3HOCTh MOTEHIIMAJIOB
417 [IpoBogHMKKM W JOUDJIEKTPUKHM B TIOCTOSTHHOM
o BIIEKTPUYECKOM TOJIE. J[MDIIEKTpUIecKas MPOHUIAEMOCTh
ONEeKTPOEMKOCTD. Kongnencarop. OnEeKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJEHcaTopa.  ODHEpPrus  3apsHKEHHOIO
KOHJICHCATOpa
TexHWUeckne yCTpOHCTBA: DIIEKTPOCKOI, SIEKTPOMETD,
419 ANEKTPOCTATHYECKAsI 3amIuTa, 3a3eMJICHHE
o ANEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTEP
4110 [IpakTuueckue paboThl. V3MepeHue 3IEKTPOEMKOCTH

KOHACHCATOpa




IIOCTOSTHHBIN SJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX CPEJIAX

VcaoBus CYIICCTBOBAHUA ITOCTOAHHOTO J3JICKTPHYECKOI'O

421 toka. Mcrounuku Toka. Cuina Toka. [T0cTOSHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma a1 y9acTka 1enu
423 DNeKTpUIeCcKoe COINPOTHBIICHUE. YnenbHoe
o COIPOTHBJIEHHE BENIECTBA
494 [TocnenoBarensHOE, napasuieJbHOE, CMEIlIaHHOe
o COEMHEHHE ITPOBOIHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akoH xoyis — Jlenna
4.2.6 MONIHOCTD 3JEKTPUYECKOTO TOKA
anexTpoaBwkymmas cuia (manee — DJIC) m BHyTpeHHee
4.2.7 COINPOTHBIIEHUE MUCTOYHHMKA TOKA. 3akoH OMa Juis MOJTHON
(3aMKHYTOI) 3nekTprueckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAs  MPOBOJUMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBUCUMOCTH CONPOTUBIICHUS] METAJVIOB OT TEMIIEPaTYpPHI.
CBepXnpoBOJIUMOCTD
429 OnexTpuueckuil ToK B Bakyyme. CBOICTBa 3JEKTPOHHBIX
4.2 o MyYKOB
[TonynpoBOIHUKH. CobcTBeHHas u npUMecHast
4.2.10 MPOBOJAUMOCTh  MOJYHNpOBOAHUKOB.  CBoiictBa  p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIHUTAX. DICKTPOIUTUYECKAS
o JUCCOLMAIHS. DIEKTPOIIH3
OnekTpuueckuii TOk B Tazax. CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENIbHBII pasps. Paznuunsie THUIIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma
TexHuyeckue  YCTpOMCTBA: aMmImepMeTp, BOJIBTMETP,
peocraT, WCTOYHHMKH TOKa, JJICKTPOHArpeBaTEIbHBIC
4.2.13 MPUOOPHI, IIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKyyMHBIH JHOJ, TEPMHCTOPHI U
(hOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBINA IO/, TATbBAHHKA
[IpakTnueckue paboThlI. N3yuenne CMEILIAHHOT O
4214 COCJTUHEHUS PE3UCTOPOB.
o Nsmepenne DJIC HMCTOYHHMKA TOKA W €0 BHYTPEHHETO
cornpotuBiieHus. HaOmoneHue 31eKTpoimsa
11 KIIACC
Kon
Koanposepsiemoro 3;1ementa | [IpoBepsieMble 3JIeMeHTBI CO/IePKAHUS
pa3jiena
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIUA
43 431 [TocrossHHBIE MarHuThl. B3anmonencTBHE NOCTOSTHHBIX
' o MarHuTOB
4.3.2 MarautHoe Tmone. BekTop MarHWUTHOW WHAYKITUH.




[Tpuniun cynepno3unuu. JIMHUM MarHUTHOW WHIYKLIHH.
KapTuna nuHMi1 MarHUTHOW MHAYKIIUK TOJISI TOCTOSTHHBIX
MarHuTOB

MarnuTtHO€E 110JIe IPOBOAHMKA ¢ TOKOM. KapTuHa nuHui
IOJI1 JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O

433 KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzaumopaeiicTBue mpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaynb W HampasieHue. JBUXKEHHE

4.3.5 3apsPKEHHOM 4acTULbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
PaGora cuel Jlopeniia

4.3.6 SBneHuE IEKTPOMAarHUTHON MHTYKITHH

437 [ToTok BeKTOpa MArHUTHON MHIYKLIIHUHU

438 OJC wuHayknuu. 3aKOH 3JIEKTPOMAarHUTHON WHIYKLUU

o dapajes

BuxpeBoe osnektpuueckoe mnone. O[AC wuHAYKUHU B

4.3.9 MIPOBOJHHUKE, JBUKYIIEMCS MOCTYIATEILHO B
OJIHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [TpaBumno Jlenma

4311 NunyktuBHocts.  SBnenue  camomuaykiuu.  I/C

o CaMOMHTyKITUU

4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyILIKU C TOKOM

4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHuueckne  yCTpOMCTBA: IOCTOSHHBIE  MAarHUTHI,

4.3.14 AIIEKTPOMArHHUTHI, AJIEKTPOJIBUraTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeUb
[TpakTnueckue paboThl. M3yueHMe MarHUTHOIO MO

4315 KaTyIIKU ¢ TOKOM. MccnenoBanne AeiCTBHS TOCTOSSHHOTO

MaroiuTa Ha paMKy C TOKOM. I/ICCJ'IGI[OBaHI/IC SABJICHUA
BHCKTPOMaFHHTHOﬁ HHAYKIOHUU

5 KOJIEBAHUSA U BOJIHBI
MEXAHMWYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

KonebarenbHas cuctema. CBoOojHBIE  KOjeOaHUS.

51.1 I"apmonunyeckue KoJIeOaHusL. [Tepuon, JacToTa,
amIIuTyzaa u ¢gasza koneGaHui

512 [IpyxvHHBIN MasTHUK. MaTemMaTH4eCKNI MassTHUK

51 YpaBHeHHE TrapMOHUYECKUX KoJIeOaHUH.

5.13 Kunemarnueckoen TUHAMHYECKOE OINMCaHue
K071€0aTeIbHOr0 ABMKEHUS
[TpeBpariieHre SHEPIUX NPU TAPMOHMUYECKUX KOJICOAHUSAX.

5.14 CBs3b aMIUIUTYABl KOJEOAHMM HCXOMHOW BEJIWYMHBI C
aMIUTUTY/1aMU KoJieOaHull €€ CKOPOCTH M YCKOPEHHUS

5.15 Konebarenbublit KoHTYp. CBOOOJHBIE 3TIEKTPOMArHUTHBIE




KoJieOaHusi B HJACATLHOM KOJEOATeIbHOM KOHTYpE.
Amnarnorus MEXITY MEXaHUYECKUMHU "
AJIEKTPOMArHUTHBIMH KoseOanusmu. @opmysa Tomcona

5.16

3aKkoH COXpPaHCHUA SHECPruu B nacaJbHOM
KoJieOaTeIbHOM KOHTYpC

5.1.7

BeiHyXIeHHBIE MexaHW4YecKhe KojeOanus. Pe3oHaHC.
Pe30HaHCHaH KpI/IBaSI. BBIHY)KI[GHHBIC 3HCKTpOMaFHHTHBI€
KOJIeOaHUs.

5.18

[Tepemennsbiii Tok. CHHYCOUJATBHBINA TEPEMEHHBIHN TOK.

5.1.9

MOH_[HOCTB IEPEMEHHOT'O TOKaA. AMHJ’II/ITy,HHOC n
HeﬁCTBYIOIHee 3HAUYCHHC CUJIbI TOKA U HAIIPAKCHUS

5.1.10

Tpanchopmarop. [IpousBoxactso, rnepegaya u
noTpeOIeHNEe SIEKTPUUYECKON SHEPrHH. DKOJIOTHUECKHE
PUCKM TIPU MPOU3BOJCTBE JJIEKTPUUYECKON DHEPIHH.
Kynbrypa MCIOJIb30BaHUS AIIEKTPOIHEPTUU B
MOBCEIHEBHOM JKU3HU

5.1.11

TexHudeckue ycTpoiicTBa: ceiicMorpad, >JIEeKTPHYSCKHMA
3BOHOK, JINHUU 3JIEKTpoIIepenay

5.1.12

[Ipaktuyeckue pabotel. McciegoBanue 3aBHCHMOCTH
nepuosia MajblX KojeOaHW rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpy3a. MccienoBanue nepeMeHHOro ToKa B
LENU U3 MOCJIENI0BAaTEIbHO COCAUHEHHBIX KOHAEHCATOPa,
KaTyIIKU U pE3UCTOpa

5.2

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbBI

521

MexaHuueckue BOJHBI, YCIOBUS  PacHpOCTPAaHEHUS.
ITepuon. CkopocTh pacHpoOCTpaHEHUs] U JUIMHA BOJHBIL.
ITonepeunble U IPOJOJIBHBIE BOJIHBI

5.2.2

H#HH#Par### Nnrepdepenuns u qudpakuus MeXaHUIECKUX
BOJIH

5.2.3

3Byk. CKkopocTh 3ByKa. I’ poMKocTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

524

ONEeKTpOMarHUTHbIE  BOJHBL.  YCIOBUS  U3Iy4YEHUS
AIIEKTPOMAarHUTHBIX ~ BOJH. B3aumHas  opueHTanus
BeKTOpoB E, B 1 v B a51eKTpOMaruuTHOI BOJIHE B BaKyyMe

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH: OTpakeHUE,
MpeIoOMIIEHUE, MoJIsIpU3aIus, nudpakims,
untepdepenimsa. CKOpOCTh AIEKTPOMArHUTHBIX BOJTH

5.2.6

[IIxama 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHLI paaruoCBiA3nU U TCICBUIACHUA. Pannonokanms.
3JICKTpOMaFHI/ITHOG 3arpsA3HCHHUC OKPY)KaIOH_ICI‘/’I Cpeabl

5.2.8

TexHu4ecKkne yCTpOMCTBA: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTHKAa B TEXHUKE W MEAMIIMHE,
panap, paauonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH,




CBY-nieun

5.3

OIITUKA

5.3.1

[IpsamonuHeiHOE pacnpoCTpaHEHHE CBETa B OJIHOPOIHOM
cpene. JIyd cBera

5.3.2

Otpaxenne  cBera. 3aKOHbl  OTpPaKEHHsI  CBeTa.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

5.3.3

[lpenomnenne cBera. 3aKkoHBI IPETOMIICHHS —CBETa.
AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS

534

[Tonnoe BHyTpeHHee oTpaxeHue. IlpenenbHbld yroma
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucniepcus cera. CiosxkHbINM cocTaB Oenoro ceera. L{Bet

5.3.6

Cobuparoniye U paccewBarolIue JUH3BI. TOHKas JHH3A.
@OKYyCHOE PACCTOSSHHE M ONTHYECKas CHJIa TOHKOM
nuH3bl. [locTpoeHne wu300pakeHUH B coOMparOnuX u
pacceuBaromMX JuH3axX. PopMyna TOHKOM JIMH3BI.
VBeanueHue, JaBacMoe JIMH30H

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8

Nutepdepentius cBera. KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOACHUS MaKCUMYMOB U MHUHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceera. dudpakumonnas pemérka. YcClIoBHe
HAOJIO/IEHUsI TJABHBIX MAaKCHUMyMOB IIpH  MaJIeHUU
MOHOXPOMAaTHYECKOrO0  CBeTa Ha  JUPPAKIUOHHYIO
pelETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue ycTpoOMCTBa: OYKHM, Jyma, (oToanmapar,
IIPOEKIMOHHBIA  ammapar,  MHKpPOCKOI,  TEJECKOI,
BOJIOKOHHAsl ~ ONTHKa,  JAU(QpakIHOHHAas  pemeérka,
MOJIIPOU T

5.3.12

[Tpaktnyeckue  pabotsl.  V3MepeHue  mokazarens
npeiomienus. MccnenoBanue CBOWCTB HM300pa)keHUH B
nuH3ax. Habmonenue aucnepcuu csera

SJIEMEHTHI CIIELIMAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI NPUMEHHMOCTH  KJIIACCHYECKOW MEXAHMKHU.
[TocTynaTel T€OpHM OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTM CBE€Ta B  BaKyyMme, NIPHUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA

6.2

OTHOCHUTEIBEHOCTE OJTHOBPEMEHHOCTH. 3amemienue
BPEMEHU U COKPAIICHHUE ITTHHBI

6.3

9HCp1"I/IH " UMITYJIbC CBO6OI(HOI>1 JaCTUIIbI

6.4

CBsi3p Macchl C DHEPrUeil W HUMITYJIbCOM CBOOOIHOM
YaCTHUIIBI. DHEPTHsl MOKOsI CBOOOHOMN YaCTHUIIBI




KBAHTOBA ©®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKA

7.11

®dotonbl. Popmyna [Inanka cBsi3u 3HEprun GOTOHA C €ro
4acTOTOH. DHEprus ¥ UMNyJbc GporoHa

7.1.2

OtkpeiTHe U ucciaenoBanue Gorodddexra. Onbiter A.l.
CroneroBa. 3akoHbl poTodddekTa

7.1.3

VYpaBuenue OitHmTeiiHa ans ¢doroaddexra. «KpacHas
rpanuna» Gotorddexra

7.14

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (HOTOdNEMEHT, (OTONATUHUK,
COJTHEYHast OaTapesi, CBETO IO/

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. Onbitel Pesepdopaa o
MCCIIE0BAHUIO CTPOEHHUs atoMa. [Inanerapnas mouens
aToma

7.2.2

[Toctynatel bopa. U3nydyenue u morsomenue (HoToHOB
IpU MEepexo/ie aroMa C OJHOTO YPOBHSA JHEPruM Ha
apyroil. Buabl cnektpoB. Cnekrp ypoBHEH 3HEpruu
aToMa BOJI0poja

7.2.3

BosHoBbie cBoiicTBa wyactul. Bosnbsl ge  bpoins.
KopnyckynsapHo-BOJIHOBOM Jyalli3M. Hudpaxius
AJIEKTPOHOB Ha KPUCTAIIIAX

7.24

CrioHTaHHOE M BBIHYKJEHHOE HU3JIydeHHUe. Y CTPOUCTBO U
MPUHLIMI paOoTHI J1a3epa

7.2.5

TexHudyeckne  yCTpPOWCTBA:  CIEKTPAJIBHBIA  aHAIU3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[Tpaktuyeckue pabotsl. HaOmronenue nuHeiuaToro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl HaONIOIEHUST U PEruCTpaluu dJIEeMEHTapHBIX
4acTHUIL

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OmbiThl Pesepdopna mo
ONpENIEICHNI0 COCTaBa PAJUOAKTUBHOTO  M3ITyYEHHS.
CpoiicTBa anb(a-, Oera-, ramma-usiaydeHus. BnusHue
PaaAOaKTUBHOCTH HA XUBBIC OPraHU3MbI

7.3.3

OTkpbiTHE TIpOTOHAa M HelTpoHa. HykiioHHas Monens
anpa I'eitzen6epra — VMBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oronsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. I'amma-usnydeHue. 3akOH PpaJuOAaKTHBHOIO
pacrnazaa

7.3.5

OHeprusi CBS3M HYKJIOHOB B sApe. SInepHble CHIIBL




HedexT macchr smpa

7.3.6

SInepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

SAnepubiii peaktop. Tepmosinepusiii cunTes. [Ipobnemsr u
MEPCHEKTUBBl  SIAEPHOM HSHEPreTUKU. KOJIOTMYECKUE
aCIEKTHI ANEPHON SHEPTETUKHU

7.3.8

:‘)J'ICMGHTapHBIC qaCTUILIbI. OTKpBITI/Ie IMO3UTpPOHA.
(DYHI[aMCHTaJIBHBIe B3aHMOHCﬁCTBHH

7.3.9

TexHu4eckue yCcTponcCTBa: NO3UMETP, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHass bomOa

7.3.10

[Ipaktuueckue pabotsl. MccienoBaHue TPEKOB YacTHI
(o roToBBIM (oTorpadusim)

2J1

EMEHTBI ACTPOOU3UKHU

8.1

Bun 3Bénmnoro wneba. Co3Be3ausi, SpKHE 3BE3IBI,
[JIAHETHI, UX BHIUMOE JIBHKEHHE

8.2

Conneuynas cucrema. IlmaHersl 3€eMHONH  IpyMIIbL.
[InaHeTpl-TUTAaHTBI W WX  CIYTHUKH, KapJIUKOBHIE
wiageTrsl. Masbie Tena COnHEYHONH CUCTEMBI

8.3

Comane, Qorochepa wm  armochepa. ConHeuHas
AKTUBHOCTH

8.4

Uctounuk sueprun CosHiia v 3BE311

8.5

3BE3bI, WX OCHOBHBIE XapaKTEPUCTUKH:  Macca,
CBETUMOCTb, paguyC, TEMIIEpAaTypa, HX B3aUMOCBSA3b.
JnarpaMma «CHEKTPaJIbHBIM KIIACC — CBETUMOCTBY.
3BE3ALI TJIABHOM IIOCJIEHOBATSIBHOCTH. 3aBHCUMOCTH
«Macca —  CBETUMOCTb»  JJsi  3BE3J  TIJIaBHOMU
IMOCJIEIOBATCILHOCTH

8.6

H#H#Par###BuyTpennee ctpoeHue 3BE31. CoBpeMEHHbIE
IIPEJICTABICHUS O MPOUCXOXKIEeHUU U 3Bommonnu CosHia
1 3BE3/1. DTallbl )KU3HU 3BE3]]

8.7

Mneunsnii  Ilyre — mnHama Ianaktuka. ChoupanbHas
cTpykTypa l'amaktuky, pacmpeneiacHue 3BE31, rasa M
neutn. [lonoxenne n aBmwxkenne ConHua B ['anakTuke.
[Tnockas u chepudeckas mojacucTeMsl I anakTUKu

8.8

Tunsl ramaktuk. Paguoranaktuku U kBazapbl. UEpHbie
JIBIPHI B SiIpax rajlakTUK

8.9

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa6b6ma.
Paz0eranne ramaktuk. Bospact u pammyc BceneHHoi,
teopus  boapmoro  B3peiBa.  Mojaenb  «ropsyen
Bcenennoi». PenukroBoe usiyyenue

8.10

MacmrabHast ctpykrypa BcenenHnoit. MeraranakTuka.

Hepeménnsie mpobieMbl acCTpOHOMUHT




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMOBI
CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3NYECKUE SBICHUS (TIPOLIECCHI) U
OOBSICHSITH X HA OCHOBE M3yYCHHBIX 3aKOHOB

Bnagenue ocHoBomonararomuMu (pU3MYECKUMH TOHATHSAMU M BEJIWYHMHAMH,
XapaKTepU3yIOIUMHU (HU3HUECKHUE MTPOLIECCHI

ChopmupoBaHHOCTh YMEHUH TPUMEHSATH 3aKOHBI KJIACCUYECKOW MEXaHUKH,
MOJICKYJSIDHOM (U3UKH H TEPMOJUHAMHKH, O3JIEKTPOJUHAMHUKH, KBAHTOBOM
bu3uku Ans aHanu3a M OOBSACHEHHUS SBICHUM MHKpPOMHpa, MaKpOMUpa H
Merammpa, pa3jinyaTh YCIOBUS (TpaHUIbI, 00JIACTH) IPUMEHUMOCTH (HUZNIECKUX
3aKOHOB, TOHUMAaTh BceoOUMil xapakTep (yHAaMEHTaIbHBIX 3aKOHOB H
OTPaHUYEHHOCTD HCIIOIb30BAHMS YaCTHBIX 3aKOHOB; aHAIU3UPOBAThH (PU3MUECKUe
MIPOIIECCHI, UCIIOJIb3YsI OCHOBHBIE TTOJIOKEHUSI, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMUPOBAaHHOCTh YMEHHUSI pa3iiM4aTh YCIOBUS TMPUMEHUMOCTH MOJECICH
(DU3UYECKUX TEJI U MPOIIECCOB (SBJICHUN)

ChopmupoBaHHOCTE YMEHHSI pelIaTh pPAcUETHBIC 3aJadd C SBHO 3aJaHHOU W
HESBHO 3a/JIaHHON (PU3MYECKOW MOJICNbIO: HAa OCHOBAaHWW AaHAM3a YCJIOBHS
BBIOMpATh (U3MUYECKUE MOJICIH, OTBEYAOIINE TPCOOBAHUAM 3a7a4d, IPUMCHSTh
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHd MpU
MCIOJIb30BaHUN MATEeMAaTUYECKUX METOJIOB PEelIeHHs 3a/1a4, IPOBOIUTh PAcUETh
HAa OCHOBaHMM HMEIOIIMUXCS JIAHHBIX, aHAJU3UPOBaTh  pPE3yIbTaThl M|
KOPPEKTUPOBATh METO/IbI PEHICHUS C YU4ETOM MOJIYYCHHBIX PE3yIbTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyroIIMe NMPUMEHEHUS 3HAHUW W3 pa3HbIX
pa3fenoB LIKOJBHOTO Kypca (M3UKH, a TaKXKe WHTErpallud 3HAaHWHA U3 APYrux
MIPEAMETOB E€CTECTBEHHOHAYYHOI'O LIMKJIA: BBICTPAMBATH JIOTMUYECKYIO LIETIOUYKY
paccykJIeHHI ¢ ONOpoil Ha N3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUE
SIBJICHUS

BnageHue OCHOBHBIMH METOAAMM HAY4YHOI'O TIO3HAHUS, MCIIOJIb3YEMbIMH B
¢u3uKe: NMPOBOAMTH MPSIMbIE U KOCBEHHBbIE M3MepeHHs (DU3NYECKHX BEJIMYMH,
BbIOMpAas ONTUMAJIBHBIA CIOCO0 M3MEPEHHsI W HCIIOJIb3YSl M3BECTHBIE METOMbI
OLICHKM MOTPEIHOCTEN W3MEPEHMH, IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEN
(GU3MYEeCKUX BEIMYMH C MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3y/IbTaThl, UCIONbB3YS (PU3NUYECKHEe TEOPUH, 3aKOHBI U MOHATHS, U
JieNiaTh BBIBOJIBI; COONIO/ATh MpaBmwiia O€30MacHOro TpyAa MpU IPOBEACHHUU
HCCIIEIOBaHMUM B paMKax y4eOHOro IKCIEPUMEHTa U y4eOHO-UCCIIeJ0BATENbCKON
NeSITeIbHOCTH C MCIOJIb30BaHUEM IU(GPOBBIX H3MEPHUTENBHBIX YCTPONCTB H
71a00paTOPHOTO 00OPYAOBAHUS

ChopMHUpPOBAaHHOCT, YMEHHUM aHAJIM3UPOBATH W  OICHUBATH TOCIEACTBHUS
OBITOBOM W TPOW3BOACTBEHHON JEATEIHPHOCTH YEJIOBEKa, CBSI3aHHOW C
(GU3UYECKUMH  TIpOIleCCaMH, C TO3HMIMH  DKOJIOTHYECKOW  0e30MMacHOCTH;




MPEACTABICHUN O palUOHAJIBHOM IPUPOJOIOIb30BAHUHU, 4 TAKXKE PasyMHOM
WCIIOJIB30BAHNUN JOCTHMKCHUM HAYKM M TEXHOJIOTHH JUISl AAJIBHEHIIErO pa3BUTHS
4eJI0BEYECKOIo 00I1ecTBa

OBnazenue pasnUUHBIMU crioco0amu paboTel ¢ uHpopManuel (U3NIECKOTOo
COJZIEpKAaHUSL C MCIIOJIb30BAaHHEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHII,
pa3BUTHE YMEHUN KPUTHUYECKOTO aHAJIM3a U OILICHKH JIOCTOBEPHOCTH TOTy4aeMOn
nHpopmaruu

10

CdhopmupoBaHHOCTH YMEHUH MPUMEHSITH OCHOBOIOJIATAIONIUE ACTPOHOMHUYECKUE
TIOHSATHSI, TCOPUH U 3aKOHBI JIUIS aHANH3a U OOBSICHEHHSI (DU3MUECKUX MPOLIECCOB,
MPOUCXOAAIINX Ha 3BE3/IaX, B 3BE3HBIX CHCTEMaX, B MEXIAJIAKTUYECKON Cpele;
IBIKEHUA HEOSCHBIX TEII, DBOJIIOLNHY 3BE311 1 Beenennon




IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, ITPOBEPAEMBIX HA EI'D 11O

OU3UKE
Kon
Kon .
paszaeJa/Tem IMpoBepsieMblii Y1eMeHT CO/IePKAHMS
3JIeMeHTa
bl
1 MEXAHUKA
11 KNUHEMATHUKA
111 Mexanndeckoe aBmxkeHre. OTHOCHUTEIBHOCTh MEXaHHUYECKOTO JIBMKCHHS.
- Cucrema oTcuéra
MarepuanbHas TOUKa.
gl | TpaeKTOpHA
Eé€ pamryc-BeKTop:
7le)=(x(e) pz)=(r)),
TPaeKTOpIIA,
TepeMeIeHye: o
1.1.2 - _ = = = 3 ‘
= (Ax, Ay, Az),
IIYTE.
CnoxeHIe HE[}EMEII[EHIIfIZ
A =Ny + A,
CkopocTh MaTepuaIbHOU TOUKHU:
_ Ar .
U=— =T, =[ul_.u1_.u_].
ﬂr _‘I.I'—':' B B
Ax , .
v, =—| =x/. aHAIOTUYHO v, =),, V.= Z,.
1.1.3 At .o :

CroxeHHe CKopocTeil: 6, =0, + 0, -

Brrurciienue nepeMenienus 1 IMyTH MaTepUalbHON TOUKHU IIPH
MPSIMOJIMHEHHOM JIBUXKCHHUHU BIOJb OCH X O rpaduKy 3aBHCUMOCTH Vx(t)

114




- . AU -,
VCKOpeHIIle MaTepHAaTEHOI TOUIKIL: d = ﬁ_L =0/=(a,.a,.a,).
I laiso '

a,=—2* =(v,).'. aganorm4HO a, =(v, ), a.=(v.)".
A |io ' ' B -

1.15

1.16

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
x(t) = xg + Voy

Uy (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

-

x(t)=x,+U rr+ﬂr*'r
; et ox" T A

v(t)=uv, +at

a, = const

2 pl

& i _"J. -
Uy Y, =<4a, ["i’l '1’1]

L+
HPII JBILKESHINI B O[THOM HAIIPABISHHI IOVIE S = L It

k2

1.1.7

1.1.8

1.19

CBobonHOE naJieHue. Yckopenue
cBobogHOrO TaneHus. JIBmwkeHue Tena,
OpOILICHHOTO O] YIJIOM O K TOPU3OHTY:

-

[.\'{r} =x; +U,t=x+tU,cosa-t v Jll U

A . 2
]\,1'(?} =V, T Ut +g-‘T =y, tUusina-f— ‘ETT

Yo g

v (t)=uv, =u,cosa

v (t)=v,, +gt=v,5mma— gt

g.=0
g =—g=const

KpuBonunelinoe aBnxkeHue. J[BrmxeHrne MaTepuaaibHONM TOUKH 11O
OKPY>KHOCTH.
VYrioBas v IMHEWHAst CKOPOCTh TOUKHU: V = wR

21
Ipu paBHOMEPHOM ABHKEHHH TOYKHU 110 OKPYKHOCTH: @ = —= = 27V

2
v
LlenTpocTpeMUTEIbHOE YCKOPEHHE TOUKH: @y = — = w?R

[TonHoE yckopeHre MaTepuaibHON TOYKH

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIIbHOC ABUXKCHUC TBép,Z[OI‘ O TCJ1a

1.2

121

JNHAMUKA

Nuepuunaneubie cucrembl orcuéra. IlepBbii 3axkoH Herotona. IIpuHnmn
OTHOCHUTEIILHOCTH [ anumest

1.2.2

m
Macca tena. [InmoTHOCTh BemecTBa: p = v




1.3

1.2.3

- - -

Cuna. IIpUHIMI CYNEPIO3ULMU CUIL: Fyapyoneiicrs = F1 + Fo .

1.24

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

- - -

F, =may: Ap = FAt npu F = const

Tperuii 3akon HploTOHA 17151 MaTepualbHbIX =~ = @ @
S £y Fyy
TOYCK: F12 = _F21

1.2.6

3aKOH BCGMI/IpHOFO TATOTCHUA. CHIIbBI HpI/ITH)KCHI/ISI MC)KI[y TOYCYHBIMU
mym;

MaccaMu paBHBL F = G ——=
R2

Cuna tspxkectu. lleHTp TspKecTH Tenna. 3aBUCHUMOCTb CHJIBI TSDKECTH OT
BBICOTBI N HaJl MOBEPXHOCTHIO IJIAHETHI panuycoM Ro:

GMm

M9 = R + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH 'yka: F, = —kx

Cuia tpenusi. Cyxoe TpeHue.

Cuiia Tpenus CKoNbKenus: Fy, = uN

Cuna tpenus nokos: F, < uN

Koaddurment tpenns

1.29

Fy
HaBnenue: p = -

CTATHUKA

131

MomMmeHT cuiibl OTHOCUTEIBLHO OCH

Bpauienus: M| = Fl, rae | — muiedo cuiner F
OTHOCHUTEJIBHO OCH, TIPOXOSIIeH uepes e
To4Ky O NepHeHUKYISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOUEK:

” mqritmory+.. ”
Tym, = ﬁ B ogHOpOIHOM TT0JTE TSDKECTH (g = const) MEHTP Mace
1Tma+..

TEJIa COBIMAAACT C €TI0 HCHTPOM TAXKCCTHU

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B UCO:

[M,+M,+...=0
\[1:"1+F2 +...=0

1.34
135

3axoH [lackansg

JaBnenue B xuakoctH, nokosmeics B UCO: p = py + pgh

1.3.6

-
-

3akon Apxumena: Fypy = —PByyrecn

ec TeNo M KUAKOCTh mokosATest B UCO, 10 Fppy = pgVipirecy

VYcioBue miaBaHus TeN

1.4

141

3AKOHBI COXPAHEHUWA B MEXAHUKE

- -

NMnynbsc MaTepuallbHON TOYKU: p = mv

>

#itHPar###  PIvmynbc crcTeMBl Tel: p = p; + pa+. .




1.4.2

3aK0OH U3MEHCHHUS U COXpPaHCHUA UMITYyJIbCa:

- -

B I/ICO Ap = A(pl + D2 +.. .) = FlBHe]_[IHAt + FZBHeU_[HAt-l_' .y

143 R -
B UCO , eciiu Ap = A(p; + po+...) =0, eciii Fyppemn + Foppemut---= 0
PeaktuBHOE NBH)KEHUE
PaboTa cuibl Ha MaIOM TepeMeIICHUH: F
144 A= |f*:| |A7|-cos o= F, - Ax (
Ar x
MOoOIIHOCTD CHJIBI:
eciu 3a Bpems At paboTa CHUJIbI U3MEHSETCS ol
145 Ha At, TO MOIIIHOCTH CHUJIBI o F
AA .
P=— =F-v-coso D
Aty o
mv? p?
Kunernueckast sHeprus MaTepuanbHON TOUKU: Eypy = — = —
KHH 2 2m
146 3aKOH U3MEHEHUS KHHETUYECKON SHEPIUU CUCTEMbl MaTEpUAIbHBIX TOUEK: B
NCO AEww = Al + A2 + ...
[TorenmanpHas 3HEprus:
JUTSL MOTCHIMATBHBIX CHIT A1 = Efygreny — E2norenn™= AEnoreny
147 [ToreHmanpHast 3HEPTHUsl MaTEPUATLHON TOYKH B OJHOPOIHOM I10JIE
TSOKECTH: Epgreny = mgh
k 2
[ToTenumansHas HEPrUs ynpyro 1epOpMUPOBAHHOIO TeNa: Epgreyy = %
3aKOH U3MEHEHHS M COXPAHEHUS] MEXAHUYECKOM SHEPTUU:
Euex = Exum + Enoresn.
148 _
B IICO AEyex = Ascex menoresn. cuns
B IICO AE,x =0, eClH Agcex menoresm cax = 0
15 MEXAHMYECKHWE KOJIEBAHWA 11 BOJIHBI
lapmonnueckue konebaHuss MaTepuUaTbHOW TOUKH. AMIUMTyga U dasza
kojiebanuii. KuHemarnueckoe onucaHue:
x(f) = Asin( wr+o, ).
v(f=x/'.
151 a(f)=(v, ), =—o'x(f) =a, +o'x=0,

TAC X — CMCHICHUC U3 PaBHOBCCHS.

JlnHamuyeckoe onucaHue:
ma, = —kx, rae k = mw?. O1o 3HaunT, uTO F, = —kX.




9HCpFeTH‘I€CKOC OIMMCaHueC (3aKOH COXpaHCHHUA MEXaHUYECKOU 3Hepm1/1):
E + ﬁ = % = E =gonst
2 2 2 2

CBs3p  aMIIMTYIBl KOJEOAaHW CMEIICHHsT MaTepHalibHOW TOYKU C
aMIUIUTYJaMH KoJieOaHui eé CKOPOCTH U YCKOPCHHSL:

Upe =04, @ =04

[lepuon 1 yactoTra KoyieOaHMii:
2r 1

T = —_—
O] v

[Tepron manbix cBOOOIHBIX KOJEOAHUN MATEMATHYECKOTO MAasITHHKA!

15.2 Teon F
g
[lepron cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:
T=2m|"
k
15.3 Boinyxxnennsie konebanus. Pezonanc. Pezonancnas kpuas
[Tonepeunsie U MPOIOJIbHEIC BOJMHBI. CKOPOCTh PACIPOCTPAHCHHS U JJIMHA
15.4 BOJHBL: A = vT = %
WuTepdepennyst u audpaxiyst BOIH
155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJ/IMHAMUWKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHuss Tra3oB, OJKHAKOCTEM W TBEpABIX Ten. IlycTe
TEpMOAMHAMHYECKasl cucTeMa (Teno) cocTOoUT M3 N OMHAKOBBIX MOJIEKYIL.
211 Torga KOJIMYECTBO BEILIECTBA U = 1\% = %
rae Ny — uncio ABorajpo, M — macca CUCTeMHI (Tefna), 4 — MOJIsIpHas Macca
BeIeCTBa
2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BzanMmoneiicTBre uacTHIl BelecTBa
214 Huddyzus. bBpoyHoBckoe aBUKEHHE
2.15 Mogens uneanbaoro raza B MKT
Csi3p  MeXay [JaBleHHEM © CpeAHEeW KHHETUYeCKOW dHeprueit
MOCTYNAaTeNIbHOTO TEIJIOBOTO  JIBMKEHHUS MOJIEKY] HJICalbHOTO Trasa
(ocuoBHOe ypaBHeHue MKT):
216 pzlmﬂuzzzn-mT=En-£_
30 30 2 3 y
' , Tie MO — Macca OJTHOM MOJICKYJIBI,
n= %— KOHIICHTPAIIHS MOJICKYT
2.1.7 Ab6comotHas Temmepatypa: T =0 +273K
918 Cesi3p  TeMmmeparypbl Ta3a CO CpedHel KWHETUYEeCKOW dSHepruei

NMOCTYHATCIBHOI'O TCIIJIOBOT'O ABUKCHUS €I'0 MOJICKYJI:




2.19

£ =| ¢ :Ek]‘“
\ 2

e 2

VYpasuenue p = nkT

2.1.10

2.1.11

Moenp nieanbHOro ra3a B TEpMOJIMHAMUKE:

lYmBH&HH& Menzeneesa — KareHpona

| BelpakeHHe 114 BHYTPeHHeH SHepIHH

VpaeHeHNe MeHneneeBa — KnamelipoHa (NIpHMeHHMEBIe (OPMBI
3aIICII):

pV=""RT =vRT=NiT, p=PEL .
n 1

BripaxeHIe 1111 BHYTPeHHell 3Hepril 0JHOATOMHOI'O IIeaTbHOI0
raza (MpIMeHIMEBTe (JOPMBT 3aITICH):

U=3vrRr =3 kT =3 RT —ve 7= 32 p¥
2 2 nu 2

3akon JlanbToHa ISl TaBJICHUSI CMECH PA3PEKEHHBIX Ta30B: p = Py + pa+. ..

2.1.12

2.1.13

N3omporeccel B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM unciioM Mojiekyn N (c
IIOCTOSTHHBIM KOJIMYECTBOM BEUICCTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const): % = const

n3obapa (p = const): ; = const

I'pacmueckoe npencraBieHue n3omnpoueccos Ha pV-, pT- u VT- nuarpamMmax.

o o~ v
O6’be,ZLI/IHeHHBII/I Ta30BbIM 3aKOH: p? = const AJI1 NIOCTOSHHOI'O KOJIMYECTBa

BCIICCTBA V.

HaceimeHHnble W HEHACHIIIEHHBIE Maphl. KadecTBeHHass 3aBHCHMOCTH
INIOTHOCTU MW HABJICHHUA HACBINICHHOI'O0 IIapa OT TEMIICpATyphbl, HX
HE3aBUCUMOCTH OT 00bEMa HACBIIICHHOT'O I1apa

2.1.14

BrnaxnocTs Bo3ayXa.
Prapa (T) _ Prapa (T)
pHaCblLLlHapa (T) pHacblmr{apa (T)

OtHOocUTeNnbHAS BIaXKHOCTD: ¢ =

2.1.15

Wsmenenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCITAPCHUC U KOHACHCAI M,
KHUIICHUEC )KUJIKOCTHU

2.1.16

2.1.17

H3Mmenenue arperaTHbIX COCTOSIHUM BCIICCTBA: IIJIaBJICHUEC n

KpucTtajlyim3anusa

IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax

2.2

221

TEPMOJUHAMUKA

TennoBoe paBHOBECUC U TEMIICpATypa

2.2.2

2.2.3

224

BnyTtpennss sHeprus

Tennonepeﬂaqa KaK CI0CO0 W3MEHEHHS BHYTpCHHeﬁ SHEPTUUn 0e3
COBCPUICHUA pa6OTLI. KOHBCKHI/IH, TCIJIOIIPOBOJHOCTD, U3JTYUCHUC

KomanuecTBO TEILIOTEI.




Y nenwsHas TEMIOEMKOCTD BEIIECTBA C: Q = cmAT

2.25

2.2.6

VY nenwpHas Temnora napoodpazoanus L: Q = Lm.

VnenbHas TermioTa mwiasiaeHus A Q = Am.

VY nenpHas TemoTa cropanus Toruaa ¢: Q = gm

DneMeHTapHas paboTa B TepMOJIMHAMHUKE: A = pAV
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpamme

2.2.7

[TepBblii 3aKOH TEPMOAUHAMUKU: Qq, = AUy, + A1 = (U, — Uy) + A4,
A,Z[I/Ia6aTa: Q12 =0= A12 = (U1 - Uz) = AUIZ

2.2.8

2.2.9

2.2.10

2.2.11

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccs
[Tpuniune gerictBus TemaoBbix MamuH. KIT:

Aﬂm’[ _‘-—EBI‘P_|‘-X.{EI'[| “-—Kﬂ]’[|

o, o, )

Z Harp ZCEarp = Harp

'r]:

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapho:
r.. —T. T

max 1 = N === e
M= N T T

HATD HATD

YpaBHeHue TerioBoro o6ananca: Q; + Q, + Qs+...=0

3.1

SJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

3.11

DnekTpu3ainusi Tea W e€ MpOsBICHUs. DJeKTpuueckuil 3apsan. [IBa Buma
3apsa. OJIEMEHTApHbIM  3JEKTPUUECKUH 3apsi. 3aKoH COXpaHEHUs
JJIEKTPUYECKOTO 3apsiaa

3.1.2

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJHOM BELIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTBIO &

F=k|l?1- 1 _|‘_?1|"_?:

g1’ 4mes, 17

3.13

3.14

3.15

Onexrpuueckoe nojie. Ero aelictBrue Ha 31eKTpUUECKUE 3apsbl

F

-

Hanpsixk€HHOCTD 31eKTpUyecKoro nois: E =

Anpo6ubrit

1 4
[Tone Toueunoro 3apsnaa: E, = kr—2

oxHOpoaHoe noxue: E = const.

KapTune! nMHMA HanpsHKEHHOCTH 3TUX MTOJIEN
[ToTeHIManbHOCTH JIEKTPOCTATUIECKOTO TOJIA.

Pa3zHocTh moTeHIManoB u HanpsbkeHue: A, = q(¢p1 — ¢,) = —qAp = qU.

HOTGHHHaJIBHaSI 3Hepr1/151 3ap5ma B SHCKTPOCTaTI/I‘—IeCKOM T10JIC:
W =q¢
A=—AW

w
IloTenuman QJICKTPOCTATUYCCKOT'O ITOJIA: ¢ = E

CBs3b HaHpﬂ}KéHHOCTI/I IoJI1 U PasHOCTU NOTCHUHUAJIOB 11 OAHOPOJHOTO




anekTpocrarndeckoro noms: U = Ed

3.16

[TpuHIMIT CYynEepNnO3UIUU ANEKTPUUECKUX TTOJIEH:

E:E1+E2+...,¢ :¢1+¢2+...

3.1.7

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.
VcioBre paBHOBECHS 3apsi/IOB: BHYTPHM NPOBOAHMKA EL = 0, BHYTpHM M Ha
MOBEPXHOCTH MIPOBOJHUKA ( = CONSt

3.18

3.19

3.1.10

JlupnekTpukd B 3JEKTpOCTaTHUYecKoM  moje.  Judnexkrpuueckas

IIPOHUIAEMOCTh BEILIECTBA €

Konnencarop. DiekTpoéMKoCTh KOHAEHCaTopa: C = %

. £gpS
DIEeKTPOEMKOCTD IJIOCKOT0 KOHAeHcaTopa: C = T" = &C,
[TapannenpsHOE COEIMHEHNE KOH/IEHCATOPOB:
q=q + QZ+---:U1 = Uz :---:Cnapajm - Cl +C2+

ITocnenoBaTenbHOE COeTUHEHUE KOHICHCATOPOB:

1 1 1
U=Up+Up@y =G =y =+ e
noca 1 2

3.1.11

DHeprus 3apsKEHHOI0 KOHEHCATopa:
_qU _CcU* _ ¢*
€2 2 2C

3.2

3.2.1

3.2.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cwnia Toka:

1=

ﬂt!_u_}ﬂ

TTocrosuuserii TOK: | = const

Jlst moctosiHHOTO TOKa ( = |t

VY cnoBus CymecTBOBaHUS IMEKTPUIECKOTO TOKA.
Hanpsoxenne U u DJIC E

3.2.3

u
3akon Oma 1t yyacTka uenu: [ = =

3.24

3.25

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTH COTPOTHUBIICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJWHBI W CEUeHHUs. YJeIbHOe

1
COIIPOTUBJICHHUEC BCIICCTBA. R = P 35

ACTOpOHHMXCM}l

Uctounnku Toka. 3/]C ucrounuka toka: E = .

BHy'TpCHHCe COIIPOTUBJICHUEC UCTOYHUKA TOKA

3.2.6

3.2.7

3akoH Owma i monHOW  (3amkHyTOW) 5
L]

anekTpuyeckoit nenu: E = IR + Ir, otkyna
E

T Rr

HapannenLHoe COCANHCHUC HpOBOlIHI/IKOBI
I=11+12+..,Ul=U2=.., —* 21414

Rnapann Ry R
HOCHG}IOB&TCJ’IBHOG COCOAMHCHUC HpOBO)IHI/IKOBI
U=UL+U2+..,11=12=.., Rye, = Ry + Ry+..




Pabota snekTpuueckoro toka: A = [Ut.

3.2.8 3akon J[xoyns — Jlenna: Q = IRt
UZ
Ha pesucrope R:Q = A = I?Rt = IUt = —t
Ad .
P=— =1IU
MOIIHOCTD 3JIEKTPUYECKOTO TOKA: A7 50
Lrl
2 -
3.29 P=I'R=—=JU
TemioBast MOLTHOCT, BBIJIENSIEMAst HA PE3UCTOPE: R
AA
— CT. CHI —
F=—7— =EI
Ar |, 0
MomHOCTh UCTOYHUKA TOKA:
CBOOOJHBIE  HOCUTENM  JJCKTPUUECKUX  3apsiioB B MPOBOJHMKAX.
3.2.10 MexaHu3Mbl TPOBOJUMOCTH TBEPJBIX METANIOB, PACTBOPOB M PACILIaBOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoguuku. [101ynpoBOIHUKOBBINA TUOM
3.3 MATHUTHOE ITIOJIE
MexaHn4eckoe B3aMMOJCHCTBME MAarHuToB. MarnutHoe mosne. Bektop
MAarHuTHOM MHAYKIMH. [[puHIMI cynepno3uiuyu MarHUTHBIX ITOJICH:
331 B = B1 + B2+...
JluHum wWHAYKOMM MarHuTHoro mnosid. KapTuHa JIMHUA —HMHIYKUUAH
MarHiTHOTO TOJISl TIOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OneiT Opcrena. MaruutHoe mojie MpoBOAHMKA ¢ TOKOM. KapTuHa IuHUM
3.3.2 WHIYKIIMA MAarHATHOTO TIOJISI ITTMHHOTO MPSIMOTO TTPOBOJTHUKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKU C TOKOM
Cuna Amnepa, e€ HanpaBiieHue U BenuuuHa: F, = [Blsina, rae o — yroiu
3.3.3 -
MEXy HalpaBJIeHUEM MMPOBOJHUKA U BEKTOPOM B
Cuna JlopeHua, e€ HanmpaBlIeHHE M BEJIMYMHA: Fﬂop =| q | vBsina, TOE O —
3.3.4 Yroa MexAy BeKTopamMu v W B. JIBrKeHHe 3apspKeHHOW YacTULBl B
OJIHOPOJIHOM MarHMTHOM I10JI€
34 DJIEKTPOMAT'HUTHAA NHAYKIUA
[ToTok BekTOpa MarHUTHOM UHAYKUUU: © = i T / B
B,S = BScosa -
34.1 " /;’ %&5 /
3.4.2 SBnenue anexkTpoMarHuTHON HAYKIMHU. D/1C nHayKnmum
3aKOH AJIEKTPOMArHUTHON MHAYKIIMU Dapajes:
343 AD

At A=




B
OJIC MHAYKIIMU B IPSIMOM ITPOBOIHUKE b

U
JUTUHO |, TBIOXKYIIIEMCST CO CKOPOCTHIO \J / }
.. = Y
34.4 v (v L I) B O1HOPOJHOM MarHuTHOM mone B: | /{ )/
| E; |= Blvcosa, e o — yroj Mexay BeKTopoM B u HopMmalibio n K
IJTIOCKOCTH, B KOTOPOI1 JieskaT BeKTopbl luv;ecnul L Buv L B, | E; |= Blv
3.4.5 [IpaBwiio Jlenna
NHIyKTUBHOCTD: L = % i O = LI
346 Camounnykuus. 9/1C caMOMHAYKIUU:
h AT
E,=—L— =—LI,
Ay g
2
3.4.7 DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM: W, = %
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHBI
Komnebarennpublit KOHTYD. CBo0OoaHbIe
ANEKTPOMArHUTHBIE KoseOaHus B
UeaIbHOM K0JIeOaTeIbHOM KOHTYpE: I,
(5 . " I C
[4(1) =gusin 0t-+0y) |
]I[ t)=q, =g, cos| of+@,)=I__cos|of+q,
351
- 2 _ 1
®opmyna Tomcona: T = 2nVLC, OTKyAa w = =T
CBsi3p aMIUIUTYIBI 3apsifa KOHJEHCATOpa C aMIUTUTYJOW CHJIBI TOKa MpuU
CBOOOHBIX 2JIEKTPOMATHUTHBIX KOJIEOAHUSIX B HICATbLHOM KOJIeOaTelIbHOM
I
Qo ==
KOHTYpeE: @
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYpE:
35.2 cu® Lr* cu’_ LI’
+—= M = M — const.
2 2 2 2
3.5.3 BoinykeHHbBIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
35.4 [Tepemennsriit Tok. [Ipon3BoacTBO, Eepenava U MOTpedIeHNE YEKTPUIECKON
o SHEPIHU
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTalusi BEKTOPOB B
355 - .
ANEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1 ¢
356 [IIkana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
h TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonnHeNHOE pacpoCTpaHEHHE CBETAa B OJHOPOAHOM cpeae. TodeuHbli

HCTOYHHK. .Hy‘-I CBCTa




alp

3.6.2 3aKOHbBI OTpa)KEHUs CBETa. a = f3
77T T CTTTTL
3.6.3 [TocTpoenue n300paKeHMH B IIIOCKOM 3epKalie
3aKOHBI MPETOMJICHHSI CBETA. =
1
[Ipenomnenue cBeta: nysina = n,sinf.
AOGCOTIOTHBII MMOKa3aTeNb MPEIOMIICHHUS:
_¢ n
Nage = v 2
o n %
3.6.4 OTHOCHTENBHBIN TIOKA3aTENb IPEIOMIICHUS: Nypyy = n—z = v—l
1 2
XoJ 1y4dei B Ipu3Me.
CooTHoIIEHHE YacTOT U COOTHOILIEHUE AJIUH BOJIH MPHU MEPEXo/ie
MOHOXPOMAaTHYECKOI'0 CBETa Uepe3 TpaHully pas3jienia ABYyX ONTHUYECKHX
V)=V, Mk =k,
cpen: 1T v2r =R
[Tomnoe BHYTpPEHHEE OTpa)K€HUe. My<mn, | n,
3.6.5 [IpenenbHblf  yron MOJHOTO BHYTPEHHETO -
OTpaXKeHUs: Sinay, = BRI n
’ P Norn nq u‘up :
Cobuparonue u pacceuBarolue JnuH3bL. ToHkas nuH3a. DoKycHOe
3.6.6 . 1
PACCTOSHME U ONTHYCCKAs CHJIa TOHKOW JIHH3BI: D = —
v [
dopmysa TOHKOH JIMH3BIL: d
1,1 1
d f F H F
3.6.7 VBenuuenue, 1aBaeMoe JIMH30M: '
F h
- h 1f1 7
H d
f
B ciyuae paccenBaromieit JMH3bI: 1
ydaep . D<0=F=—<0
D
h 1f1
r=—=--<1
H d
Xoj myda, MPOIIEIIIETO JIMH3Y TOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
3.6.8 ontudeckoil ocu. Iloctpoenne nM300pakeHUH TOYKHM W OTpe3Ka MpsSIMOil B
COOMPAOIINX ¥ PACCEHBAIOIINX JIMH3AaX U X CHCTEMax
3.6.9 doroanmapaT Kak onTuyeckuit mpubop. I'na3 kak onTuyeckas cuctema
Nurtepdepentius cpera. KorepeHTHbIE MCTOYHUKU. Y CIOBHS HAOIIOICHUS
MakCUMyMOB ¥ MHUHHUMYMOB B HHTEPGEPEHIIMOHHOW KapTUHE OT IBYX
CUH(pA3HBIX KOTePEHTHBIX HCTOYHUKOB:
3.6. )
MAKCIIMVMBI — A=2m : m=0*1+2 £3
MITHIIMYMET — a:{m»+1j%, m=0,+1,+2 +3__
Hudpakuus cBera. JudpaknmonHas pemérka. YcioBue HaOII0ICHUS
3.6.11 TJIABHBIX MAaKCUMYMOB TIPH HOPMaJIbHOM TQJICHUH MOHOXPOMATHYECKOTO

CBETa C JJTMHOM BOJHBI A Ha PemETKY ¢ meproaom d:




dsing, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12

Hucnepcus cBera

4.1

KBAHTOBAA ®U3MKA
KOPITYCKVJISIPHO-BOJIHOBOM JIY AJIU3M

4.2

411

41.2

413

I'umore3a M. [1nanka o kBantax. ®@opmymna [Inanka: E = hv

hc

®otonsl. DHeprus potona: E = hv = - =pc
E hv h

Wmnynse porona: p =—-=—==

®dororpdext. OnbiTer A.I'. CtoneroBa. 3akoHsl hoTodddexTa

4.1.4

VYpaBHenue DitamreitHa 11t porodrddexra:
E(l)OTOHa = ABbIxoja + EKHHmax'

2
hc _ MVvipax

hc
rae, E¢0T0Ha =hv = P ABbeoaa = thp = FN E}cm—lmax - 2 = eUsan
Kp

4.1.5

JaBinenne cBera. [laBieHMe CBeTa HAa TMOJHOCTBIO — OTPAXKAIOLIYIO
MIOBEPXHOCTh U Ha MOJHOCTHIO NOTIOLIAIOILYI0 IOBEPXHOCTh

OU3NKA ATOMA

421

4.2.2

[Inanerapnas monens aTroma

HOCTy.]'IaTH Eopa. HSJ’Iy‘leHI/IC U IIOIJIOIICHUC (1)OTOHOB IIpHu IICPEX0AC aToOMa
C OAHOI'O YPOBHA DHCPIrUn Ha z[pyroﬁz

h_c = |E1r —E

mRr -~

hv

m
Y

4.2.3

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHGfI OHEPIrur aToMa BOAOpOJa:

—13,63B
p 13638

"

, n=1,23 ..
n

4.3

43.1

OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens snpa ['eitzenbepra — UBanenko. 3apsia siapa. MaccoBoe
gucio sapa. M3oromsl

4.3.2

4.3.3

PannoakTUBHOCTE.

Anbda-pacnan:

A A4 4
-X—>>5Y+ ,He

bera-pacna.

DNeKTpOHHBIN B-pacman:

A A 0 -
s X—=7 Y+ je+v,
[TosutponusIii B-pacnan;

A A 0=,
X5 + jE TV,

I'amma-usnydenue

-t
3aKkoH paJiMOaKTUBHOTO pacnana: N(t) = Ny * 2T

-t
[Tyct M — Macca paiMOaKTUBHOTO BelecTBa. Torga m(t) = mg * 2T




4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



		2025-10-31T20:04:49+0300
	6a df c1 69 a4 87 80 65 c1 10 1d 1f 1d d8 63 af 39 8a be 24
	Татьяна Аркадьевна Усиевич
	я подтверждаю этот документ




