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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm denepanbHON paboueil mporpammsl BocnuTanus W Konnenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBICE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOrO Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0y4aroluXcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBiICHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM YpOBHE.

Nzyuyenue kypca (U3MKH YriIyOJIEHHOTO YPOBHS IO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUMN IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH KaKIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI Il MPOJOJKEHHs O00pa3oBaHUs B
OpraHM3alMsIX MpOPECcCHOHANBHOIO OOpa3oBaHMsI MO PA3IUYHBIM  (U3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBHOCTSIM.

B mnporpamme mo (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpelIMeTHbIe, TMNpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yJIbTaThl 110 roj1aM 00yUEHHUS;

cojJiepKaHue yueOHOoro npeaMera « u3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uKe HMEET NPHUMEPHBIA XapakTep U MOMKET ObITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY yUHUTEIIEH U
NPEAOCTaBISICT BO3MOXKHOCTH JUISI pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/JOB K TMpernojiaBaHuio (U3MKU Ha YrIyOJIE€HHOM YpOBHE IMpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yOIIHii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHue (U3UYECKUX 3HAHUM ONPENEIWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (popMUpOBaHHUE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHET0 OOIIEro 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYr (¢u3NyecKkux Teopui. BenmymmMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPEAIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpaesiennocmu. Kypc usnku yriny0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpHM M 3akoHOB. lIpm 3TOM paccmarpuBarorcss Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXKJIEHUS
po0JIeM paloOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cojiepKaHus TPOTPaMMBbI TT0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
IPUHILIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxonaa. s Gu3uku peanuzanus 3TUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTByIOmero Qaxkropa ydeOHOro mpouecca. Juas yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudud (PU3MYECKOrO0 TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom monm pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBO HHCTPYKIIUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKHU JJIS 3THX BHJIOB YUCHHUYECKUX TPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipum sToM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
W3MEPCHUSI, UCCIACAOBAHUSA 3aBHCHUMOCTECH (PH3MYECKUX BEIUYMH MU ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszeia Kypca, TaKk
WHTErpUpys NMPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrole BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO Ipoliecca Kypc (UMK YIriIyOJa€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIero 00pa30BaHUs JOJKEH M3ydaThbCsl B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, JMIUPUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pynOBaHME I YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO OOOPYMOBAaHMS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMHU U3y4YeHUS] PUZUKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa H CTPEMJICHUS OOyYalomuXcsi K HAyIHOMY
W3YUYCHHUIO TPUPOJBI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
HCCIIE0OBATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCUOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTrkeHHEe 3TUX Ielied 00ecreunBaeTCsl PEelICHUEM CIEAYIOIINX 3a/1ad B
IpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHusI:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKUX SIBJICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKkol MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE
dbuznyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJladd, B TOM YHCIE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NoHUMaHue (U3NYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSTEJIPHOTO IUJIAHUPOBAHUS U TIPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopmaluuy,
ONpEeICNICHNS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM IS PAa3BUTUA YMEHUU IMPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON AESITEIIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CpEIHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUMMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATHLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnE€HHBIN ypoOBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUarOIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblit MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHusi (U3MUECKHX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPJIOE TENO, HJealIbHas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomeul, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IIOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIM KOMIBIOTEPHBIX AATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CUCTEMBbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIbHON TOYKH OT BPEMEHU U HX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTH KOOPIMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTHUECKHE TMPOIECChl: CIUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uccneI0OBaHusl IBUKEHUIA.

WnmrocTpanus npeaeinbHOro nepexoia i N3MEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopoCcTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE NyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

M3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEIbIO0 ONPEIECICHUS] MTHOBEHHON
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne naBWXKEHUS Tesla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yueHue IBHKEHHS Tella MO OKPYKXHOCTH C IOCTOSHHOW I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO NaJECHUS OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune mace 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI IIPU ABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBUCHMOCTH BPEMEHH JBUKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3UHOBOM 00pasiie, OT ux AehOpMAIIHH.

V3y4yeHne MBHIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM depe3
JErKuit OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0BusL paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cIi10BUSL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Teja, HMEIOLIETO OCh
BpAallCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus ¢ MexaHuke.

Nmnynbe MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp macc
CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmmynbe CHIibl 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umIiyiabca MarepuaibHOUW TOUkW. [IpencraBieHue o coxpaHeHHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 W3MEHEHUU
KUHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHyTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmu [ HMACAIbHOM JKUIKOCTU Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3MepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHWAIBHOM SHEPIHi IIpH
JEWCTBUY HA TEJIO CWJIBI TSHYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepenne nMiryJibca Tejia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHIIBI
TPEHUS.

Omnpenenenue padbOThl CUIIBI TPEHHS NPH JBMXKEHHHM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JIBW)KCHUS M B3aWMOJCHUCTBUS YAaCTHL BemlecTtBa. Monenn CTpoeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BemiecTsa.
[TocrostnHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon [lanbrona. M3omporiecchl B
UJCaIbHOM Tra3e C IMIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MpE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy JIaBJ€HUEM U  CPEIHEH KUHETUYECKOW  3Heprueu
NOCTYINATEJIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJl HJI€aJIbHOTO ras3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHL.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTUYECKHE TMPOILECCHL: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOIO JIBUKEHUS.

Hudbdysus sxuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnronenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre Tmpolecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUSI TPH
TEII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yueHue H30TEpMUYECKOro mpouecca (PEeKOMEHIOBAaHO HCIOJb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3yuenune nzobapHOTO Mporecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHEelHNe U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue /uisi BHyTpEHHEW SHEPTUUd OJHOATOMHOTO UJEATBLHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tenmomepenada  kKak  crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUHU
TEPMOJMHAMHUYECKONM  cuUCTeMbl 0e3  coBepuieHus pabotel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToriMBa. Pacuér KkoiuMuecTBa TEIUIOTHI Npu  Temionepenade. I[lonstue 006
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KonmuectBo
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI IMPOXOJUAT
eMHCTBEHHAs aanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 6ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh MpUpPOIHBIX MPOIECCOB.

[TpuHummer nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTudecKoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KulleHWe. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0ax.

YpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACHIILICHHBIX MTAPOB.

H3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbl.

HanpsokéHHocTh  anekTpuueckoro  mnosis.  [IpoOueiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OIHOPOIHOE DIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIIOB ISl  DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK u
HEOHOPOJTHOTO).

[IpuHIMIT CyNEPHO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaOpsHKEHHOCTH JTHX TOJIEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEPruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
IIOCJIE0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwlil 31eKmMpuiecKuii mok.

Cwuita Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u D]1C é.

3akod OMa [J1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJKOCAMH MCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTHUBIICHUS METAIJIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHHKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpPOWCTBa M NPAKTHUECKOE IMPUMEHEHHWE: Tra3opa3psiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UuCTOp, (HOTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa U NpOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKmMuUKym.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nvecKuil MPaAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
O1neHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUeCKUX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kjacce
OCYULIECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHHWE, HAay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUrOHOMETpUUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJ[yYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHIYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuectBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JEKTPOMAarHUTHOWM uWHAykuuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIHMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKUMH OT CKOPOCTA HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHAH.

COopka MoJ1enH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntyna U ¢asza kojebanuil. CBs3b aMIUIUTYIbI KOJEOAHUN HCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKojebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuce K01e0aTeIbHOTO ABUKEHUS.

Hab6nrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHWil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanure koyiebaHUM Tpy3a HAa MACCHUBHOM MpYKUHE C IENbIO
dbopMupOBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

W3yueHue NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7canpHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CHIIBI TOKa B KOJIeOaTEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS NpU PA3THYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuuecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eneparop He3aTyXalOMIUX IEKTPOMATrHUTHBIX KOJICOAHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY eTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparncopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. l[lepron, CKOpOCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAIOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKArOLIEH CpeIbl.

TexHHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakiuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)kKeHUe,
pesIoMJICHUE, TTOJSIpU3als, TudpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npesioMieHus. [10cToSHCTBO YaCTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CIoXKHBIM cOCTaB O€JOro CBeTa.
IlBer.

IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHpiil yroyl IOJHOrO BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomue u pacceuBaroimiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c@epuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOMEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHWH TOYKM M OTpe3Ka MpsSAMOH B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromniast crnoco6HoCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiIaccHYecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nuppakiiMOHHON pelETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue nokaszarens NpeoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIONINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenue noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3JIYUEHHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenne 1MHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIyYeHHUs CBETOJAMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMY.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukh.  llocTynaTel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPIrus
MOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbca W JHEPTrUU  PEISTUBUCTCKUX  dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ombitel A. I'. CtonetoBa. 3akoHbl hoToddPdexra. YpaBHEHHE
OunmTerHa 11 pororddexra. «KpacHas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 ¥ a0COJIIOTHO OTpaxkarollyr moBepxHocTs). OmbiTel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa dactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONpPenenEHHOCTEH
['eitzenbepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToadekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenne nocrossaaoi [lmanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnpITEl MO KCCIEIOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieare GOoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopruie padomul, npaKMUKyM.

Halnronenue tMHE4aToro CnekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PaA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME PATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3nydenus. Jlozumerpus.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHasl TOMOorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanne TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diaemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHs acTpoHoMuU. [IpuKiaaHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nmus, sSpKue 3BE3MBI, TUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMa «CrieKTpaibHbIN KJlIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM TMOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUIM (PU3NYECKUX BEITHYHUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O6o0maromiee NOBTOPEHUE.



O06o001enne U cucTeMaTH3alusl CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas pu3rka U TepMOIUHAMUKAY», «DIEKTpoauHaMHKay, «Komebanus
U BOJIHB, «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B O3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib HU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3MYecKOW KapTHUHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpA B OOILIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeameTrHbie CBA3M.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTUKH, OMOJIOTHUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoJieOaTeabHbIC
JIBW)KCHUSI B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEJULIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAs! CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpPaIbHBINA
aHaJIN3.

T'eocpachusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTPOJBUTATEND IKOOH, TeHEepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TICYb,
JIMHUM JJIEKTPOIIEpEenay, 3JIEKTPOABUTATEIb, Paaap, PAaUOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEeUHas Oarapesi, CIlyTHUKOBBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETroCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIIpaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUE JJMYHOTO BKJIaJIa B MOCTPOSCHHUE YCTOMYMBOTO Oy MyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp Oyyiiel nmpodeccun U peaarn30BbIBATb COOCTBEHHbBIS
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS LIeJIeH YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIIbCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (popMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
buU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTb COOTBETCTBHE
pPE3yJIbTATOB LIEISM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznuecKoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3ajJauy,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHUs M0 (U3MKE B MPAKTUUYECKYIO 0O0JIacTb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIAJETh HAaBbIKAMH MOJY4YEHUS MHPOPMALHUU (PU3HUYECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOHUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMaluMu M IeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



OCyIIECTBISATH OOIIEHHE Ha ypoKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUIyalIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraT HOBbIE€ TPOEKTHI, OLIEHWBATh WU C TO3WIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBJIATh  ITO3HABATEJIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl C YUYETOM HMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacliMpATh paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABATEILHOW pediIekcMr Kak OCO3HAHHS
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBbHBIX MPOIIECCOB, X PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu I OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M apPryMEHTHl JIPYTMX IPU aHAJIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTHX NPU aAHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mOCTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpPEIHEro OOmero ooOpa3oBaHusi y OOydYarolmuxcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpEANoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNnTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IEeTTU
U yClexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENBbHON, CHUCTEeMAaTH3UPYIOUIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UUECKOU TEOpPHUH B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
NPOIECCOB (SBICHUI): HWHEpLUMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJI0, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KpUCTAIUIMYECKOTO) Tela, UIACaNbHBIN ra3, TOUEUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath yCJIOBHUSL (TpaHULbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMelIeHus,
3akOHbl HBIOTOHA, TIPUHIMII OTHOCUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAHUYECKOMN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
yCJIOBHUSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCHl U SBJICHUS, UCIIONb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUEN TEMJIOBOIO JBMKEHUS €0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJI U €ro TEMIIEPATypOW, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MennaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsiza, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIUIN CYNEPHO3UINHN DICKTPUUECKUX
MOJIEN, IPU ATOM YyKa3blBas yCIOBUS MPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
ey W JJId 3aMKHYTOM DJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIenua,
npasuia Kupxroda, 3akonsr apajes 1uist 31EKTPOIN3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrusi, MEXaHW4YecKasi dHeprus, padoTa CHIbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSHKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emi€éil BONM3M €€ TOBEPXHOCTH,
HEprus ynpyroi jgedopmaii MPYXKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIepaTypa Tenia, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEPIusl HJICAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tas3a,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmmoBOro
JBUTATEIISA; AIEKTPUUECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJI,
HanpspKEHHOCTh TOJIE TOYEYHOTO 3apsila WM 3apsyKeHHOTO 1apa B
BAKYyME M B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIIMAJNOB, JJEKTPOJABIDKYIAs  CUJia, CWiIa  TOKa,
HaMpspKeHWE, MOITHOCTh  TOKa, DJJIEKTpUYecKass €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCIEI0BAaTEIbHBIM U
napajuiesIbHbIM COEJUHEHHEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MO
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUsA  (PU3NYECKHX  SIBJICHUMA:
MEXaHMYECKOE JIBUKEHWE, TEIJIOBOE JIBMXKEHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJICHCAIIMS, TIJIaBJICHHE U KpUCTAIUIA3AIMs, HAIIPaBIECHHOCTh
TeIIonepeaayu, JAEKTpU3alns Tel, SKBUIMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOIHUKA,

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
Ipyro C  HCHOJIb30BAHHEM  TMPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATh pE3yJbTAThl MOJTYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YUETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (DU3HUECKUX BEIMYUH, MPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE Pe3ysibTaThl M J€JaTh BBIBOJ O CTaTyce IPEIOKEHHOU
TUIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYIOBAHMUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(bu3MYeCcKOil MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh peE3ydbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
y4ETOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOylolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalui 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OOPOIl HAa U3yUYECHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUN, @ TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUI
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCMOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHQOpPMAIMI0O W  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpylme C MCIOJIHEHHEM pa3jMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PYyNIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyaIlHsX, aJeKBAaTHO OIICHWBATHh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMEI;

IPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AeATEIbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, poJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GyHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3nYecKoil KapTHHE MHUpPaA, MECTO (PM3MUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUI O IPUPOJE;
pa3nauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCABHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIUH3a, MOJIeIel aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHuUlbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHaJIU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIUAaJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBpld U BTOpoW mocTynatel bopa, npuHIUN
COOTHOIIIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN WM DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYILAsl CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, TIOJHAs DSHEPTUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEPCUs, TIIOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTPENENIATh HAMPaBJICHUE HMHAYKIIMM MAarHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABHMKEHHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, IMPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yjbTaThl TOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLCHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
IOJlyuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IPEaIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI OTYUYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/la IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIENOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMUCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3MYecKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TpPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOpU
OpU  HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHd 3ajad,
POBOJNUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IOIYUYEHHBIX
pe3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jaud, TpPEeOyIoLIUe NPUMEHEHHUs 3HaHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PabOTHl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MUECKUMH IpolieccaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMallMK, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHQOpMAlMI0 W  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJeKBAaTHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaylied nmpodeccnoHaabHOM AesITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOJIBI 6 bubmmorexa [IOK
' Y A PHPOI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa [JOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
2. 1
3 Cratika TBEpAOTO TENA > https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 1 1
3aKOHBI COXpPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
bubmuoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperarHble cocTosiHUS BeniecTBa. Da3zoBbie 14 1 bubnmoreka [JOK




Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOJIMHAMUKA
bubmuoreka [JOK
1 MEKTPIECKoe nore 24 https:/m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 ITocTOSIHHBIN 3EKTPUUECKUM TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
43 TowH B pasMHIHbIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
bu6nmoreka [JOK
. i 1
> DH3MIECKHI MPAKTHIYM 16 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazaen 1. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE o hitps://m.eds00.ru/39859f1
bubmuorexa [JOK
1.2 1 1
DJICKTPOMATHHTHAA HHAYKIH 3 https://m.edsoo0.ru/39859%f1
Hroro no pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannueckue KojIeOaHus 10 bubmorexa LHOK
https://m.edsoo.ru/39859¢f1
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJEOaHUS 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHn4eCcKHe U JIEKTPOMAarHUTHBIE 10 | bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [TOK
https://m.edsoo.ru/39859¢f1
Wroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859¢ef1

Uroro no pazgeny




Pa3nen 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckyisipHO-BOJIHOBOM J1yainu3m 15
https://m.eds00.ru/39859¢f1
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHUIL] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hitps-//m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
bu6mmorexa [IOK
A o i 1 1
0 VSHHCCICHT TIPEICTHIE M 0 0 https://m.edsoo.ru/3985%f 1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011IeHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
) JESTEIILHOCTH, TPHOOPETEHHOTO MPU https://m.edso0.ru/39859¢f1
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
PezepBHOE Bpems 10 bubmmorexa [TOK
https://m.edso0o.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypchl
| Owusuka — pyHIaMEHTaIbHAs HayKa O | Bbu6moteka [JOK
NpUpOIE https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ IO3HAHUSA U METOBI | bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MPOLIECCe
bubnuoreka [IOK
3 Mo3HaHus Mpupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubmmnoreka HOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnuoreka [{OK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHH4eCKOro nBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepranbHOM TOYKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoexknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHETHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bu6nmoreka [IOK

? PAaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo0.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue nepeMereHuii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE 1BH>KEHUE.

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. Bbu6motreka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edso00.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [{OK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LHOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJTHOE
yCKOpeHue
16 KonTtponbHas pabora o Teme bubnrorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunematuka"

IIepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUYETA.

bubnunoreka LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIGHCTBYIOIIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernit 3aKkoH bubnnorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Ipunuun cynepno3unuu cuil. Pemenue Bu6morexa LIOK
20 3aj71a4 Ha TPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuita TSKECTH U yCKOPEHUE bubnmnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX TeN U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuzbI cun bubmuoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe bubnuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 IToctynarenbHOE M BpalaTebHOE bubnmnoreka HOK
JIBHJKEHUE TBEPIOTO TEa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
Bpaienus. [1neqdo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
79 TBepAoMy Teiy. LleHnTp Tsokectu Tena. Bbu6motreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Perenue 3agau buGnuorexa [IOK
https://m.edsoo.ru/dc1caacQ
31 KonTtponpsHast pabora o Teme Bbu6mmoteka [JOK
"Iunamuka. Ctatvka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOM TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
MacC CUCTEMBbI MaTEpHUaAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 U3BMEHEHUE UMITYJIbCa
33 Temna. 3aKOH COXpaHEHUsI UMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMItybca MaTepUaIbHON
34 touku. [IpencraBienue o coxpaHeHUn bubmuorexa [IOK
MOMEHTA UMIIYJIbCA B LIEHTPAIbLHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
35 Pemenue 3amau bubnnorexa [IOK
https://m.edsoo.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM M Ha KOHEUHOM bubmuorexa [IOK

nepemeniennn. [ padpuueckoe

https://m.edsoo.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MoHocTh CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [IOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepUAIbHON TOUKHU
IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
bubnunoreka LIOK
38 cuibl. [loTennuanpHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
. bubnuorexa [{OK
39 M3MEHEHHUEM MEXaHUYECKOM dHEeprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruun
Yupyrue u Heynpyrue CTOJIKHOBEHUS.
40 vy EIZIHGHI/IG Bey Hp}J"IJ'II/I U NaealbHON bubnnorexa [IOK
p PHYy https://m.edsoo.ru/f30f43b6
JKHIKOCTH
41 KonrtpomnsHas padoTta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PasButre npejacraBieHuid o Ipupojie
P PP bu6mmoreka IIOK
42 tertoThl. OcHoBHEIE nonoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysusa. bpoyHoBCckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bub6mmorexa [IOK
43 TBEPABIX TeN. XapaKkTep ABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHIl BEIISCTBA
Macca u pa3Mepsl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KommuecTBo BemecTBa. IlocTostHHas
https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

bubnunoreka LIOK
46 Pemenue 3amau
https://m.edsoo.ru/1531abas
47 Uneansublii ras. 'a3oBble 3aKOHEI Bubmaorexa ITOK
https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuorexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMiiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
[IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe nmpencraBiaeHue BuGmiorexa LIOK
51 M30MPOLIECCOB: U30TEPMaA, U30X0Pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoreka IIOK
52 Octiontioe ypasretiiie MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemeriiie saza https://m.edsoo.ru/10265205
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpeaHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIMJIOBOTO JIBFKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajianue but6mmoreka [IOK




BHEIIHUX ycyoBuil aiist TJL cuctemsl.
Buennue u BHyTpeHHUE TapaMETPBHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'IeBOG Ha4ajl0 TCpMOJAWHAMUKH.

bub6nmoreka [IOK
58 Camornpoun3BoJibHas penakcanus T
P P t A https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo0.ru/29355001
MIPUMEHUMOCTHU STON MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTHH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoarHaMuKe. Beraucienue paboTs bu6nunorexa LIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHeH sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1usi, TennonpoBoaHOCTb, bu6muoreka [JOK
H3Iy4YCHHE https://m.edsoo.ru/157b54cd
65 KonunuectBo Temnorel. TenmnoéMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHas

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonuyecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucTemsl
BTopoii 3ak0H TepMOAMHAMUKY IS
69 PABHOBECHBIX M1 HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOIIECCOB
70 IIprHIMIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
2 Pemerre 3a1a< https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE ACTIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX IBUTATEIEH. bu6nunorexa LIOK
TermoBoe 3arpa3HeHUE OKPYKarOIEen https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenne 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 o teMe "Tepmogunamuka. TernoBsie

MaluHe!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bu6nmoreka [IOK

76
"Tepmonunamuka. TennoBbie MaTuHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHICHCALUSL.
pOODP bubnunorexa LIOK
77 Ucnapenue u kunenue. Y nenbHas
https://m.edsoo.ru/6£8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHnHnast 3aBUCUMOCTD IIJIOTHOCTH
U JABJIEHUS HACBHIIMIEHHOI'O Imapa OT
p bubnunoreka LIOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
.. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 BnaxHnocts Bo3ayxa. AOCONMIOTHAS U bubnunoreka LIOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[1naBneHue M KpUCTAIITA3AITHSI.
bubnunorexa LIOK
82 VY enpHas TEINIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarnus
edopMaly TBEPAOTO TEa.
Aedop P bubmuoreka [{OK
83 Pactsxkenne u cxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
. bubmuorexa [JOK
84 TBEPABIX T€J1. AHTAPMOHU3M TETIOBBIX

KOJIeOaHUI YacTHUL] BELLIECTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
repexonax https://m.eds00.ru/97a0672f

bub OK

86 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [

https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana

HICHHE Saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSAKEHUE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
HCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O06o01IeHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperarHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar :FaTHLIe (I?OCTO}IHI/IH BEIECTBA brbmmorexa [TOK
p | B ' https://m.edsoo.ru/7dc2a739
®dazoBble IEPEXOABI
DneKTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOTHUKHI
DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.

but6mmorekxa [IOK
92 3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictBue 3apsinoB. ToueuHbie bubnmnoreka [JOK
3apsiabl. 3akoH Kyrnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pewmenne 3anau https://m.edsoo.ru/6b87ecSa

https://m.edsoo.ru/08fc19bc




Onektpuueckoe notie. Ero neiicteue Ha

bu6nmoreka [IOK

95
DIIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiii 3apsa. Jlunuu bubmmoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE IEKTPUUYECKOE T10JIE
ITorennmanbHOCTH

bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOT0 MoJjsi. Pa3HOCTH
https://m.edso0o0.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuanpHas 3Heprus 3apsaa B
P P bubnunoreka LIOK
98 aneKTpocTatuueckoM mnose. [lorenunan
https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTHU TIOJISI U

99 A3HOCTH MOTEHIUAJIOB JIJIs bubmmorexa LIOK
P HIATIOn A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cynepno3uLu bubmuoreka [IOK
JJIEKTPUYECKUX TOJEN https://m.edsoo.ru/Ocfedabe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsna. [lone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

i bubnuotexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO
N . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJje. Y ClIoBUE paBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOHUKY B bubnuorexa LIOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

106 ) ¢
KOTAICHCATOPA. HICKIPOSMEOCTE https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubmmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
bubnunoreka LIOK
109 DHeprusi 3apsHKeHHOT0 KOHJIEHCAaTopa
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acbs
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsKEHHOW YaCTHUIIbI B bubnuoreka [{OK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemnrenne 3agau
113 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DiekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas padora no reme bubmuoreka [IOK
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CII0BHS
115 CYIIECTBOBAHMUS TTOCTOSIHHOTO Bubnmorexa [IOK
ym https://m.eds00.ru/233311bS
ANEKTPUUECKOTO TOKA
b K
116 Hctounuku Toka. Hanpspkenue u 31C nomrotexa LO
https://m.edsoo.ru/0839al115
117 3akon OMa 111 y9acTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoteka [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUI0aAn IMMOIIEPEUYHOTO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEHICCTBA.

bubnunoreka LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX bubnnorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edso0o.ru/1794cf37
122 Pemenue 3agau Bubmiorexa OK
https://m.edsoo.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Hxoyis —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka IIOK
124 Pemerue 3anau https://m.edsogru/676lbef
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TeroBas MOIITHOCTh, BEIJIEIsIEMas Ha bubmmorexa OK
https://m.edsoo.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 Pemerue 3anau https://m.edsogru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubnuotexa [JOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJ1s MOTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 | Pemerme sanax https://m.edsoclfru/?aS80b679
bubmuorexa [JOK
130 MomsOCTE HCTOIHHKA TOKa https://m.edsogru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuoteka [JOK




https://m.edsoo.ru/546f5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
Bbubnunoteka LIOK
133 Pemenue 3ana
HeHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mmo teme "IlocTosHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau no treme "IlocTosHHBIN bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
" . . bubmmoreka [JOK
137 110 Teme "[10CTOSIHHBIN 2IEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas pabora no reme bubmuoreka [IOK
"TTocTOSTHHBIN 2NIEKTPUUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKas MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB DNIEKTPUUYECKUH bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHBI brbmorexa OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 JIEKTPOIU3a
b K
141 DJIeKTpUYECKH TOK B raszax. [lmazma noamorexa 1O
https://m.edsoo0.ru/92d92f76
140 DJIEKTPUYECKUH TOK B BaKyyMe. bubnuotexa [JOK
BaxyymHbIe npudopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bu6muoteka [JOK

MOJTyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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[omynpoBoAHUKOBBIE TIPUOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA ITPHU IIOMOILU
AHAJIOTOBBIX U IHU(POBBIX
HU3MEPHUTEIIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C HUPPOBOIL
nabopartopueii 1o ¢puzuke. [Ipumepsl
u3MepeHus PU3NYECKUX BEJIHMYUH MIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUS
C LENBIO ONpPEeIeTICHNUs MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
w "HccrenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUH'"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"3mepenue yckopeHHsi CBOOOIHOTO
nageHus" win "N3yuenue ABUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TeNa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nunorexa LIOK
https://m.eds00.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamMerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3Mmepenne paBHOJACHCTBYIOIIEH CUIIbI
U JIBUKEHUH OpyCKa M0 HaKJIOHHON
mwiockocTy" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 10 HaKJIOHHOH IJIOCKOCTU Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl"”

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PEe3UHOBOM 00paslie, OT uX
nepopmanun” i "M3ydenne
JBUKEHMS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIETKUU
650K"

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mepenue kodppuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KOAYPPHUIIMEHTa
3aBucumoctd Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WiIn
"N3yuyeHue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

bubmmoteka IIOK
https://m.edsoo.ru/b55b81al

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

153

Du3n4ecKuil IPAKTUKYM I10 TEME

bubnunorexa LIOK




"HccnenoBanue yciaoBUiA paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT CUJl ynpyroctu"
wiu "M3ydeHne ycToiuuBOCTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tena mno
TopMo3HOMY ITyTH" uiu "M3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumojeiicteun" wiu "M3mepenue
KMHETUYECKOMN IHEPTHUH TeJa Mo
TOPMO3HOMY ITyTH"

bubnuoreka [{OK
https://m.edsoo.ru/856fb28e
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Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3ydeHne n30TepMHUYECKOrO Mpouecca
(pexoMEeH1I0BaHO HMCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"M3y4yeHne u30XOpHOTro npornecca"” uiu
"N3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUA"

but6mmorekxa [IOK
https://m.edsoo.ru/eOfe7e07
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne ynenbHON TEmI0EMKOCTH"
nn "UccnenoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" wim "M3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUIICHUS )KUAKOCTEH"

157

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEN" Uin
"N3mepeHue yaenbHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HAaCBIIICHHBIX apOB" WU
"N3mepeHue abCcoMOTHON BIAKHOCTH
BO3JlyXa U OLIEHKa MaccChl IapoB B
nomernieHun". 3mepenue
Ko3(uIMeHTa TOBEPXHOCTHOIO
HaTSHKEHUS

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
W3JIyYEHHS CBETOINO A" WITN
"M3ydeHne NpoTeKaHns TOKA B LIETIH,
cojeprkaliel KoHaeHcatop' uimm
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
[IOCJIEI0BATEIILHOM COCIMHEHUU
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

159

DuU3nyeCKui MPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MU
"N3mMepeHue yaelIbHOTIO COIIPOTUBIICHUS
npoBoaHukoB" wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

DuU3nYeCKui MPaAKTUKYM 110 TEME
"HaOuroteHue amekTponun3a’ mim
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "VccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PesepBHEIil ypok. O000IIIEHNE U
P P . bu6mmoreka IIOK
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEbIil ypok. O000IIIEHNE U
P P . bubnuorexa [{OK
162 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurlii ypok. O000111€HIE U
P P . bubmuoreka [{OK
163 cucTeMaTu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOro TENa
PesepBHrblii ypok. O000111€HIE U
PBHbIH YD ! BuGmmorexa IJOK
164 cucTeMaTu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHNE U
165 cUCcTeMaTH3alys 3HaHUH 110 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O6001IeHNE 1

. bu6nmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1
. https://m.edsoo.ru/Obcc77¢l
'"Tepmonunamuka. TennoBbie MalTuHbI"
PesepHbIil ypok. O6001IeHNE 1
167 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe | bubmuorexa [JOK
"ArperaTHbl€ COCTOSTHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
168 CHUCTEMAaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEKTpUYECKOE T10JIe
PesepBueiil ypok. O0001meHE U
P P . bubnunoreka LIOK
169 cHCTEMAaTHU3alUs 3HaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK
PesepBurlii ypok. O000111€HIE 1
P P . " bubmuoreka [IOK
170 cucTeMaTu3aIys 3HaHui 1Mo Teme ""Tokn 1
" https://m.edsoo.ru/cc7681d4
B Pa3NIMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KouunvecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
BzaumopericTBue MOCTOSHHBIX
bubnunoreka LIOK
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKLIHH.
P Y bubnuoreka [{OK
2 [IpuHIHMN cynepno3uuuyu MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHUTHOM MHIYKIIMH
3 MarunurtHoe 1oj€e NpOBOJHUKA C | bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHHUE U | bubnmnoreka [HOK
MOIYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pemenue 3amau 1 nomorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MOJ1yJib. JIBIDKEHUE 3apsKeHHON 1 bubmuorexa [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7
bu6muoreka [IOK
9 Pa6oTa cuiel Jlopena 1 nommotexa I1

https://m.edsoo.ru/d518be4b




bu6nmoreka [IOK

10 P
crieHue st https://m.eds00.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
PP > 11ap https://m.eds00.ru/30£f9608
IMaMarHeTUKN
OCHOBHBIE CBOMCTBA
bub6nmoreka [IOK
12 dbeppomarneTukoB. [IpumMeHeHne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
noie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3aau mo Teme "MarautHoe bubnunoreka LIOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 nHAyKImy. I1oTok BeKTopa MarHUTHOMN bubmorexa LHOK
ALY p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
16 2J1C
AC unaykim https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nosie. Toku bubmuoreka [JOK
dyxko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABUKYIIAXCS bubnmnoreka [JOK
NPOBOJHUKAX https://m.eds00.1ru/0235¢c02
bubnunorexa LIOK
20 P
CHieHHe sa1at https://m.edsoo.ru/4dfda618
b K
21 [IpaBuio Jlenna nbmmorexa [0
https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyiika bubnuorexa [JOK




HHIAYKTHBHOCTHU B LCIIH ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SBnenne camounaykuuu. J/C bubmmoreka [JOK
CAaMOUHIYKLIUU https://m.edsoo.ru/7ee60cad
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [IOK
25 Pemienue 3anau
8 https://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIs bubnuoreka [{OK
3HAHUH 10 TeMe "DIeKTpoauHaAMuKa" https://m.edso00.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"DnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEIE
bu6mmoreka IIOK
28 kosneOaHus. 'apmoHnyeckue
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHYECKOE bubnuoreka [{OK
OIMCaHME KOJeOaTeIbHBIX IBHKCHHI https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvucanue. BeiBog
JMHAMUYECKOTO OTTMCAHUS
30 TapMOHHUYECKUX KOJCOaHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPTeTUYECKOTO0 U KHHEMATHYECKOTO
OTCaHUS
bubnunorexa LIOK
31 Ammutyaa u daza KojreOaHui
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOAHMIA.
1 [Tepron MambIx CBOOOIHBIX bubnunorexa LIOK

KoJIeOaHNIT MaTEMAaTUYECKOT'O
MasTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul MPY>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunoreka LIOK

33
Brinyxaennbie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunorexa LIOK

34 ABTOKOIC0a

BroROICham hitps://m.edsoo.ru/6add2644
bubnunorexa LIOK

35 Pemenue 3agau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
VYpok-koH(pepeumnus "MexaHnueckue
36 K(?JIGGaHH;([b BpM 3HI>IKaJH>HI>IX bubnuorexa [IOK
'},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUHU 110 TeMe "MexaHndeckue
https://m.edsoo.ru/eb84182f
koneOanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsija KOHAeHcaTopa ¢ aMIUIUTYI0M bubnmorexa OK

P 8 P ya https://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

Y P but6mmorekxa [IOK
41 KosiebaHus. BeinyXeHHbIE
https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TOK
A p B p https://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIEMIH bubnuoteka [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIINTYIHOE U JEUCTBYIOIIIEE bubmmorexa LOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIBI TOKA U HAMPSKEHUS
. bubnuoreka [IOK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.edso00.ru/087506df
b K
47 Pemenne 3amau nbmmorexa IO
https://m.edsoo.ru/al 6836a4
WneanpHbIif TpanchopMaTop.
pancop P bubnuoreka [{OK
48 IIpousBoacTBo, nepenaya u
. https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp JIBTYypa HCHOHBS(;[BpaHHHp bubnnorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HHA
b K
50 Pemenue 3amau nGmroTexa O
https://m.edsoo.ru/ee6677ed
b K
51 Pemenue 3agau nbmmotexa L0
https://m.edsoo.ru/7cab59{8
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
52 3HaHUU 10 TeMe "DIeKTPOMarHUTHbIE
| https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHn4ecKre BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuorexa [IOK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKTEpUCTUKH 3BYKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe bubmumoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3amau bubamorexa LOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
H3nydeHue 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 3meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue MeKTpOMarHuTHBIX
https://m.edsoo.ru/49bel1f9
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBuIeHnA. Pagnonokamusi. bu6nmorexa LIOK
DIIeKTPOMarHUTHOE 3arps3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYXaIoIIe Cpeabl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 CaerT. 3aKOH MPSAMOJIUHENHOTO bubmuoreka [JOK
pacIpoCcTpaHeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHUTEIJIBHBIN I10Ka3aTelb
npenomiienus. IlonHnoe BHyTpeHHee
oTtpaxkeHue. [IpenenbHslil yromn
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bub6nmoreka [IOK

67 3aKOHOB OTPAYKEHHS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepcust
. bubnnorexa [IOK
68 cBera. CloKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE PacCTOSIHUE U bubmmoreka [JOK
OIITHYECKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
UX cucTeMax. YBEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha HOCTpOCHUE
71 U300paKEeHUI, 10T ‘Iael\I/)ILIX c bubmorexa HOK
P - oY hitps://m.edso0o.ru/5a868£09
OMOIIBIO JIUH3
72 I'na3 xak ontnyeckas cucreMa bubnmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH re(I)JMeT HUEeCKOU bubmmorexa TOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucniepcust cBera nommorexa O
https://m.edsoo.ru/lel6ccbe
buo OK
76 WNurtepdepentus cBeta nosmorexa I

https://m.edsoo.ru/5fc0c638




KorepeHTHble HCTOUHUKHU. Y CIIOBUS

77 HaOJIIOJICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Penrtenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/3061de2b
bubmuorexa [JOK
7 lTpumenerie unTeppeperin https://m.edso:)l.ru/668edb08
bubnuoreka [{OK
80 Judpaxums caera https://m.edsof)_.lru/ 12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemerre 3a1a< https://m.edso:)_.lru/d58041 la
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonmapuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerite sana hnps://m.edsoll.ru/c56c8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTukay» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKHU. 3aKOHBI bub6mmorexa [IOK
DJIEKTPOAUHAMUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 ITocTynatel cienuanbHOU TEOPUHU bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcinoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
JUTAHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
. bubnuorexa [{OK
92 VMMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 PaBHOBecHOE TeII0BOE U3TyYeHHE
https://m.edsoo.ru/f54035a5
bu6mmoreka IIOK
94 3aKoH cmere Buna
KO CMEIIErHs B https://m.edsoo.ru/1c5{t752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoTOHBI https://m.edsoo.ru/a5ffa218
b K
96 OHeprus U UMIyJbC GOoTOHA nomotexa O
https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akonsl (hoTodPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 17151
98 doroapdekra. "KpacHas rpanuna” bubmmorexa [TOK
0P Pt https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4t966
100 BonHoBBIe CBOMCTBA YaCTHI] but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bounbl ne bpoiins. [{imuHa BoaHbI e

101 bpoiins u pazmepsl obactu bubmorexa HOK
P PAsMEpBL 0B https://m.edsoo.ru/5dfSbafl
JIOKAJIN3AlUH JIBUXKYIICHCS 4aCTULIBI
102 KopnyckynsipHO-BOJTHOBOM JTyaJIu3M bubmorexa HOK
prycryiip a4 https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJljax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHud B MUKPOMHDE.
wcp P R P up bubnunoreka LIOK
104 COOTHOILICHHS HEOMPeAeIEHHOCTEH
. https://m.edso00.ru/65783dec
I'eitzenbepra
b K
105 Pemenne rpadguyeckux 3amau uommorexa [0
https://m.edsoo.ru/e70195bd
bubmmoteka IIOK
106 P &
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo TeMam:
107 "OCHEBH CTOI:')' "KopnyckysipHo- bubmorexa HOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bubmmoreka IIOK
108 aroMma. [Imanerapnas Moaens aroma
https://m.edsoo.ru/312b750a
Pezepdopna
109 IToctynatel bopa brbmorexa [OK
https://m.edsoo.ru/404dfa9a
110 Bunae! cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl11a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmuorexa [IOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

HyxnonHnas mozens siapa

I'eiizen6epra-MBanenko. 3apsan u
MaccoBO€ YUCIIO siapa. M30Toms!.

PanmoakTUBHOCTD

3aKoH pPaarOaKTUBHOI'O paciiaaa.

CBoiicTBa HOHU3UPYIOLIETO
n3iydeHus. Binusaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN DHEPrEeTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

bu6nunorexa LIOK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHLL.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

but6mmorekxa [IOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit

KapTHUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Dtansl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TprMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunoreka LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
bubnunoreka LIOK
120 TEJIECKOIIbI, PAUOTEIIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bup 3é3nnoro neda. Co3se3nus,
. bubnuoreka [{OK
121 SIPKHE 3BE3MbI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHe4yHast aKTUBHOCTb. MICTOUHMK bubmmorexa [JOK
o https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC
bu6mmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CHEKTPaJIbHBIN KJI1acC — CBETUMOCTh
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABIECHUS O bubmuoreka [JOK
MPOUCXOKICHUH U ABOTonMU ConHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl >KU3HU 3BE3]T
Muneunsiii [1yTe — Hama ['anakTuka.
, bubnuotexa [JOK
126 Tunel ranaktuk. YepHsle AbIpHI B
https://m.edsoo.ru/7cd10a0a
s/ipax rajlakTuk
127 Bcenennas. Pacimupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa66ma. Teopus bombiioro

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




128

B3pbIBaA. PenmmnkToBoe N3JIYy4YCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIN
"UccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiiel AMiiepa" uim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" MU
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH 1
"Onpenenenyre MHAYKIIMA BUXPEBOTO
MarduTHOTO TOA"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camouHaykiuu" wim "COopka Moenu
3JIEKTPOMArHUTHOTO reHepaTopa”

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3N4eCcKui IPAKTUKYM I10 TEME 1

bubnunoreka LIOK




135

136

137

138

139

"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPYKHUHHOTO
MasiTHUKOB"

DuU3nyeCKui MPAKTUKYM 110 TEME
"[IpeobpazoBaHme SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa
yepes M0CIIEJ0BATEIbHO COCIMHEHHBIE
KOHJCHCATOP, KaTylIKy U pe3ucTop"”
i "UccnenoBanue paboThI
MCTOYHUKOB CBETAa B LIENIH
[IEPEMEHHOr0 ToKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mMepeHue nokasaresns nIpeaoMIeHUsS
crexna" win "l[lomyuenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKaia v JUH3bI"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSTHUS OT BElIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WK
"N3mepenue pOKyCHOrO pacCTOSTHUS
paccenBaronMX JUH3"

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue anudpakiuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpeneseHue UMITYJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTHIl (110
doTorpadusaM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepenne noctosinHou [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nny "UcciaenoBanne 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOANO]T OT
HanpspkeHus"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMETpa”
win "M3ydenue nornomienus 6eta-
YaCTHI] AJTTOMIHUEM"

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"HaOmroaenust 3B€31HOT0 HEOA
HEBOOPYXKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3niusi CeBepHOro Moyyniapus u
spkue 3BE3a61" uau "Habmonenus B
teneckorn JIyHbl, TUIaHET, TyMaHHOCTEH
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
¥ . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib 1 MecTo GU3HUKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAYy4YHOM https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pusndeckoi Teopun B
OPMHUPOBAHUHU MPEJICTABICHUN O
148 $H§Hq§:Koﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa [TOK
! ap pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTHu3aIus bubmuoreka [{OK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cUCTeMaTH3alns bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHW# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dtbafc5
O06o01IeHre U cucTeMaTH3aIus
. " bubnunoreka LIOK
152 3HaHUi 1o Teme "CTaTuka TBEp0TO

Tenma"

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




O000111eHrE U CUCTEMATU3ALMS

bu6nmoreka [IOK

153 3HaHUN 110 TeMe "3aKOHbI COXPAHEHHUS
— https://m.edsoo.ru/32a4d1a0
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
154 3HaHUH 110 TeMe "OCHOBEI hH H/I;IOTe:;a a ledd40ca8
. ttps://m.edsoo.ru/e
MOJIEKYJIIPHO-KMHETUYECKON Teopun" b <
O0001IeHNEe U cCHCTEMATH3AINS s OK
155 3HaHui no teme "TepmoanHamMuKa. nbnmotexa I
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUH 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosgHus BenlecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011eHNEe U CUCTEMATU3ALIS B OK
157 3HAHUH 10 TeMe "DIEeKTpUIECKoe nommoteka 1
Hone" https://m.edsoo.ru/3bf0def9
O000I11IeHNE U CUCTEMATHU3AIHS G OK
158 3gaHui 110 Teme "11oCTOSTHHBII ubnuorexa I
> eKTpHECKuii TOK" https://m.edsoo.ru/71453ee6
O000I1IIeHNE U CUCTEMATHU3ALHS G OK
159 3HaHUU 110 TeMe "TOKHM B pa3nUUHBIX nommorexa
cpeax” https://m.edsoo.ru/3d40077a
160 O00011eHNe U CUCTEMATU3ALIS bub6mmorexa [IOK
3HaHUU 1o Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001IeHNE U
161 CHUCTEMaTH3alus 3HaHUH 110 TEME Bubmiorexa OK
" LeKT " https://m.edsoo.ru/053e2248
pOMarHuTHast UHIYKITUS
162 PesepBHblit ypok. O6001IeHnE 1 bubmuotexa [JOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue koinedanus"

PesepBHbIil ypok. O6001IeHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [IOK
163 CHUCTEMAaTH3als 3HAaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeiit ypok. O000mIeHNE U
164 CHCTEeMAaTU3alMs 3HaHUI 110 TEME bubnunoreka LIOK
"MexaHU4YeCKHE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
PesepBueiil ypok. O0001meHME 1
P P . bubnunoreka LIOK
165 cHCTEMAaTHU3alUs 3HaHUH 110 TEME
"Orrrika https://m.edsoo.ru/52ad 1603
PesepBueiil ypok. O0001meHE U
P P . bubnuorexa [{OK
166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME hitos://med 1Sbeclc6S
ps://m.edsoo.ru/Sbeclc
"Ocnossl CTO"
PesepBHbIil ypok. O000IIEHNE U
P P . bubnuorexa [{OK
167 CHCTeMaTH3alus 3HaHUH 110 TeMe
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyaliu3m
PesepBHbIil ypok. O000IIEHNE U
168 CI/ICTEMaTmZIle;{ 3HAHUU T10 TeMe bubmiorexa LOK
" " https://m.edsoo.ru/1f511654
dusuka atoma
Peseprubrit ypok. O6001IeHNE 1
169 CHCTEeMaTH3allMsI 3HAaHUH 10 TeMe bub6mmorexa [IOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3JIEeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P . but6mmoreka [IOK
170 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"DnemeHTsl acTpopuzuku"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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