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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoOBHS Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOXKEHHH M TpeOOBaHWN K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBarenbHO nporpaMmsl, npenacrasiieHHbix B ®T'OC COO, a
Takke ¢ yd€rom QeaepanbHoil paboueld TPOrpaMMbl BOCIUTAHUS W KOHIICTIITUU
npenojaBanust ydyeOHoro mnpeamera «Ddusuka» B 00pa3oBaTeNbHBIX OpraHU3ALUIX
Poccuiickoii @eaepannu, peanu3yronmX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Coneprxanue nporpaMMsl 1o (pusuke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOyyaromuxcs 10—11 kimaccoB mpu oOydeHuUH UX (PU3HKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEITEIBHOCTHOrO mnojaxona. IIporpamma mo
¢uszuke coorBercTBYyeT TpeboBaHusM DPI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM U METANpeIMETHBIM pe3yJbTaTaM OOyYeHHs, a TaKXe YUYUTHIBACT
HEOOXOJAMMOCTh pealu3aluyd MEXKIPEAMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMU TNpeaMeTamMu. B Heil ompenenstoTcsi OCHOBHBIE ILIEJIM U3YYEHUS
(buU3MKM Ha YypOBHE CpeaHero oOiiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHS Kypca (PU3WKH: JIMYHOCTHBIC, METAINpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBIE pe3yibTaThl OCBOCHUS Kypca (pu3uMku Ha 0a30BOM YpOBHE, B TOM UHUCIE
MPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00YUYEHUS;
conepkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3nka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMNAas B KaYeCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKIJIAaJ B CHUCTEMY 3HaHHWI 00
okpyxatomeM wmupe. [lIkonbHbIE Kypc (QU3UKK — CHCTEMOOOpa3yromuil aJis
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SIBJICHWW, W3y4aeMbIX XUMHUEU, Owuojoruer, Qu3nuecKon
reorpadueit u actpoHomueil. VMcronbp3oBaHME W aKTUBHOE MPUMEHEHHE (DU3NUECKUX
3HAHUM OmpenensieT XapakTep M pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTHM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHUS HOBBIX MAaTEpHAJIOB C
3aJJaHHBIMU CBOMCTBaMM M Jpyrux. M3yuenue ¢Gu3MKu BHOCHUT OCHOBHOW BKIJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa 00y4aromuxcs, B (hOpPMHUPOBAHUE
YMEHHUM TPUMEHSATh HAyYHBIA METOJ TIO3HAHUS TPU BHIMOJIHEHUW HMHU YYEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHOBY kypca (pusuku ajis ypoBHS CpeaHETo 001ero oopa3oBaHus MOJI0XKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIILI €70 TOCTPOCHHS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanuzayuu. B coOoTBeTCTBHM ¢ HEil MaTtepuas Kypca QU3UKU 00beIUHEH
BOKpYr (Qu3nyeckux Teopuil. Bemymmm B Kypce sBisercs (OpMHUPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanuzamuss mpeamnoyiaraeT — HCIOJIb30BaHUE
IYMaHUTapHOTO NOTEHIMANIa (PU3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3UKH C
pa3BuTHEM OOIIECTBAa, a TaKkKe€ C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GuU3uMku npesanonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTMUECKHUX MPUIOKEHUH U3yUYEHHBIX TEOpU U
3aKOHOB.

Hoes sxonozuszayuu peaanu3yeTcsi IOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBALIEHHBIX 3KOJOTMYECKHM Npo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXIEHHs MpoOJIeM palnuoOHaIbHOTO
IIPUPOIONIOIB30BAaHUS U KOJOTUUECKONW O€30MacCHOCTH.

CrepKHEBbIMU 3JIEMEHTAaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOUIero
oOpa3zoBaHus SBISIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHHUE TMPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHS (PU3HUECKOW TEOpHH, POJiM (yHAAMEHTAIbHBIX 3aKOHOB U
NPUHILIUIIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O MPHUPOJE, I'PaHULAX MPUMEHUMOCTU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHucTeMHO-AesTEeNbHOCTHBIN MOAX0J B Kypce (QU3UKU pean3yeTcsi Mpexe BCEro
3a CYET OpraHM3alUU IKCIIEPUMEHTAIBHOU AeATeabHOCTH o0yyaromuxcs. g 6a30Boro
YpOBHS Kypca (PU3UKU — 3TO UCHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme 1o (PU3UKE 00bETUHEHBI
B O0IIMIH CTIHCOK YYEHUUYECKUX MPAKTHUECKUX paboT. BhineneHue B yKka3aHHOM IepeuHe
7a00paTOpHbIX pPabOT, MPOBOAMMBIX [UJIi KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS
Y4aCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHamleHust kabunera ¢gusuku. [Ipu s3ToM obecrneunBaeTcsi OBIaJACHHE O0YJArOITUMUCS
YMEHUSMH  TPOBOAUTh KOCBEHHBIE HM3MEPEHMUS, HCCIENOBAHUS  3aBUCUMOCTEMN
(Y3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosibiioe BHUMaHUE yAenseTCsl PEIIEHUIO PACYETHBIX U KAY€CTBEHHBIX 3a1ad. [lpu
ATOM Il PACUETHBIX 3a/ady NPUOPUTETOM SIBJISIIOTCA 3a/ladyd C SIBHO 3aJaHHOU
¢uznueckoil  MOAENbIO, MO3BOJSIOUIME  MPUMEHSTh  U3yUYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasleia Kypca, Tak M MHTETpUpYys 3HAHUS U3 Pa3HbIX
paznenoB. [[ns kadecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHusl HAa OOBSICHEHUE
NpOTEKaHUsl (PU3MYECKUX SIBJICHUN U IPOLECCOB B OKPYXAIOUIEH >KU3HH, TpeOyrolue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusimu OI'OC COO k MarepuasbHO-TEXHHYECKOMY
o0ecrniedeHnIo yueOHOro npoiecca 0a30BbIil ypOBEHb Kypca (U3UKU HAa YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl JOJKEH M3ydaTbCs B YCIOBHUSX IPEIMETHOro KaOuWHeTa (U3UKU



WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOAUMOE JTA0OPATOPHOE 00OPYIOBAHUE
JUIA BBITIOJIHEHUS! yKA3aHHBIX B MpOrpaMMe MO (U3HKE YYCHHYECKHX MPAKTUYECKUX
paboT U IEMOHCTPALIMOHHOE 000PYIOBAHHUE.

JleMoHcTpannoHHOe 000pynoBaHue (OPMUPYETCS B COOTBETCTBUU C NPUHIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY IIEPEYMCIICHHBIX B
nporpaMMe To (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS HCCIEIOBAHUS H3ydyaeMbIX
SBJICHUN U IPOLECCOB, SMIUPHUUECKUX U (YHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaboparopHoe  oOoOpylnoBaHME [  YYEHHMUECKMX  IPAKTHUYECKHX  padoT
(dbopmupyeTcss B BUAE TEMATUUECKUX KOMIUIEKTOB U O0ECIEYMBAETCS B pacu€re OJHOIO
KOMIUIEKTa Ha JABYX oOOy4armuxcsa. TeMarhndeckrue KOMIUIEKTHI J1abopaTOpHOro
000py10BaHUs JOJKHBI ObITh IOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHJE
U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3yY€HHS (PU3UKHU B 001IEM 00pPa30BAHUHU SIBISIOTCS:
(dbopMHpOBaHHE HHTEpECa M CTPEMJICHUS OOYyYalolIUXCAd K HAy4YHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAyYHOM MeTojJe To3HaHus u  (OpPMHUPOBAaHUE
MCCJIEI0BATENHCKOTO OTHOIICHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3y4YEHHs] OCHOB CTPOEHUS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(bopMHpoBaHHE YMEHHUIN OOBSICHATDH SIBICHUS C MUCIOJIb30BAaHUEM (DHU3MUECKUX 3HAHUN U
Hay4YHBIX JI0KA3aTENbCTB;

(dbopMHUpoBaHUE MPEACTABICHUN O POJaU (DU3MKHU ISl Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne STHX Lene oOecreynBaeTcsl pelIeHHEeM CIEIyIoIMX 3ajad B
nporuecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:
MpUOOpPETEHUE CHCTEMbl 3HAHUW 00 OOIMX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKIIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(DU3UKY;
dbopMupoBaHHE YMEHUH NPUMEHATH TEOPETHUYECKHE 3HAHUS M OOBSICHEHUS
buznueckux SBICHUM B TNPUPOJAE U AN NPUHATHS NPAKTUYECKUX PpEUICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIOCOOOB pEUIeHMs] pPa3iIMyYHbIX 3a7ad C SIBHO 3aJaHHOW (u3nueckomn
MOJIETIbIO, 3a/a4, MOAPa3yMEBAIOIINX CAMOCTOSITENIbHOE COo3aHne (PU3NUIEeCKON MOJENH,
aJICKBATHOM yCJIIOBUSAM 33/1a4H;

NOHMMAaHUE (PU3NYECKUX OCHOB W MPHUHIIMIIOB JEUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLLYIO CPEAY;



OBJIAJICHHE METOJAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS (HU3HUECKUX
HKCIIEPUMEHTOB, aHAIN3a U WHTEPIIpeTallui HHPOPMAIH, ONIPEIEICHNUS T0CTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJbTaTa;

CO3/IaHME€ YCIIOBUU JUIS Pa3BUTHs YMEHHW IMPOEKTHO-UCCIICOBATEIHLCKON, TBOPUYCCKOM
JESTSITBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 wacoB: B 10 knacce — 68 vacoB (2 yaca B Henmeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[IpennaraemMslii B mporpamme 1o (GpU3HKe MepedeHb Ja00OPATOPHBIX U MPAKTUICCKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JI€JaeT BBIOOP MPOBEACHUS JJaOOPATOPHBIX
padoT U ONBITOB C YYETOM HUHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaromuXCs.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®uznka — Hayka o npupoze. HaydHple MeTOABI IMO3HAHMS OKPYKAIOIIETO MUpA.
Poub skcriepuMenTa U TEOPUM B IPOLIECCE O3HAHMS TPUPOABL. DKCIIEPUMEHT B (pU3HKe.

MonenupoBanue (QU3MYECKUX SBIEHUH M mpoueccoB. HayuHble TUIOTE3BI.
dusuvecknue 3aKOHBI W TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢pusuku B GOpMUPOBAHUM COBPEMEHHON Hay4YHON KapTUHBI MUpa, B
IIPAaKTUYECKOM JAESATEIBHOCTHU JTHOAEH.

Jlemoncmpayuu

AHanorosble ¥ HU(PPOBBIE UBMEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BuKeHHE. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMXKEHUS. Cuctema
otcyéra. Tpaekropusi.

[Tepemernienue, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MAaTEpUaJIbHOM TOYKHM, WX TMPOCKIUM HA OCHU CHUCTeMBbl KoopauHaT. CloxkeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOPEHHOE TMPSMOJIMHEHHOEe nBMkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEPEMENICHNUS] MaTepUAIbHOU
TOYKH OT BPEMEHU.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOHOTO MaeHUS.

KpuBonuneitnoe aBuwxkeHue. J[BUKEHHWE MaTepHaIbHOW TOYKHA IO OKPY>KHOCTH C
MIOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEHHAS CKOPOCTh. [lepunon u
gacToTa ooparieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, ABUKECHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPAlUsl KUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBkeHHsl Tena, OpOIIEHHOTO TMOJ YIVIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne HEpaBHOMEPHOTO JBHXKEHUS C LEJIbI0 OIPEACICHUS MIHOBEHHOMU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MyTAMH, MOPOWJICHHBIMH TEJIOM 3a
MOCJIEN0BATENBHBIE PABHBIE TPOMEKYTKM BPEMEHU MIPU PABHOYCKOPEHHOM JBH)KCHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenune ABMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurensHOocTH ['anmunes. llepBwiii 3akoH HproTona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ipuniun cynepnio3uuuu cwil. Bropou 3akoH Herotona st
MaTepuagbHOU TOUkU. Tpernit 3aKkoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTo TsAroTeHus. Cuna tspxkectu. IlepBast kocMuueckasi CKOpOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, cKojibkeHus, kaueHus). Cuna Ttpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJIbXKEHUs U cuia TpeHus nokos. Kosadduuuent tpenus. Cuna
CONPOTHUBJIEHUS MIPU ABUKECHHUU TeJa B )KUIKOCTHU UJIH Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalleHusd. [lneuo cuibl. YCa0oBUS paBHOBECUS
TBEPAOTO TEJIA.

TexHuyeckre ycTpoHuCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKY, JBUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHna.

H3smepenue cui.

CioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.

UccnegoBanne 3aBUCHMOCTHM CHJ  YIPYIOCTH, BO3HUKAIOIMIMX B IPYXKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonst coxpanenus é mMexanuke



NMiynbc MaTtepuaabHOM TOYKM (TeNa), CHCTEMbl MaTepUANBbHBIX ToueK. MMityibe
CWIbl M HM3MEHEHHE HMITyJIbca Tela. 3aKOH COXpaHEHWs HMIyJbca. PeakThBHOE
JBHKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi marepuaibHON Toukd. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprusa. [loTeHuuanbHass 3Heprus ymnpyro aeGopMupoBaHHON
npyxusbl. [loTeHIManbHas SHEPTHs Tea BOJU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIE U HEMOTEHLIUATIbHBIC CHIIbl. CBsI3b paOOThl HEMOTEHLIUAIBHBIX CHII
C U3MEHEHUEM MEXaHWYECKOW 3HEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHUYECKOM
DHEPIUHU.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOJAOMET, KOIED,
IIPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenune abCoONMOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO JIBYX OJAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThI CUIIbI C K3MEHEHHMEM MEXaHWYECKOW SHEPTUH Teja Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MousekyisipHast pu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJICMCTBUS YaCTUIl BellecTBa. MoJenu CTpPOEHUS Ta30B, JKUIAKOCTEW U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX MoJienel. Macca u pa3mMepbl MOJICKYI.
KommuectBo BemectBa. [loctostHaass ABorajipo.

TeroBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogens wuaeanpHoro raza. OCHOBHOE YpPaBHEHME MOJEKYJISIPHO-KMHETUYECKOU
TEOPHH HICATBHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpPeIHEeW KWHETUYECKON
SHEPruM TEIUIOBOrO JBWXKEHUS 4dactul raza. lllkama temneparyp KenbBuna. ['a3zoBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon JlanpTrona. M3ompoueccsl B
UCaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

Texaudeckue ycTpoicTBa M MPAaKTHIECKOE MPUMEHEHUE: TEPMOMETD, bapoMeTp.



Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BEIlIecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCANHECHUN.

OnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mogens, HIUTIOCTPUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAIBHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

Ornpenenenre Macchbl BO3/yxa B KJIACCHOW KOMHAaTE HAa OCHOBE M3MEpPEHUI 00BhEMa
KOMHATBI, TaBJIICHUS U TEMIIEPATYPHI BO3yXa B HEH.

HccnenoBanye 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoauHamMuueckass cHUcCTeMa. BHYTpPEHHssE DJHEpPIrUs TEPMOJAMHAMUYECKOU
CUCTEMBI U crnocoObl €€ u3MeHeHus. KommuecTBO TemioTsl U pabora. BHyTpeHHss
DHEPrusl OJHOATOMHOTO HWACANBHOTO ra3a. Buael Temmonepenadn: TENIONPOBOIHOCTB,
KOHBEKLUS, U3JIy4eHHE. Y IeJbHas TEIJIOEMKOCTh BelleCTBa. KOIMYECTBO TEIJIOTHI IIPH
TeIuionepeaaye.

[Tonsitue 06 aguadbatHom npouecce. [lepBolit 3akoH TepMoanHaMuku. [Ipumenenue
MEpPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['papuyeckas UHTEpHpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble Mamuubl. [IpuHIUNBI ASHCTBUS TEIJIOBBIX MamuH. [IpeoOGpazoBanus
SHEPIUH B TEIUIOBBIX MamnHax. KoappuuueHTt nonesHoro AeMCTBUS TEMIOBOKW MAILIUHBI.
Huxn Kapuo u ero kod(p@UIMEHT MOJE3HOTO ACHCTBUS. DKOJOTHUYECKUE MPOOJIEMBI
TEIUIOOHEPTE€TUKH.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHyTpEHHE SHEpruu Teja MPU COBEPILIEHUH paOdOThI: BHUIET MPOOKHU U3
OyTBUIKM TIONl JCHCTBHMEM CXKaTOTO BO3/yXa, HarpeBanwe d(upa B JaTYHHOH TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT M0 aAabaTHOMY PAaCHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBod TypOWHBI, ABUTATENsl BHYTPEHHETO CrOpaHHs, PEAKTHUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune yaenbHON TEIITOEMKOCTH.



Tema 3. Azpecammnivie cocmoanus eewyecmea. Dazosvie nepexoont

[TapooOpa3oBanne u kKoHAeHcamws. Mcmapenune u kumeHue. AOCONIOTHAs U
OTHOCHUTENIbHASA BJIAXKHOCTh BO3ayxa. HaceimeHHbli map. VYjenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMopdHbie Tena. AHHU3OTPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [LiaBieHue u
KpUcTayuIH3aIys. Y AebHas TerioTa miasieHus. CyOoaumanus.

VYpaBHeHue TermioBoro danaHca.

Texnuueckue ycTpoOHCTBA U MPAKTHUECKOE TMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU IOJIYYEHHS] COBPEMEHHBIX MAaTEpHalOB, B TOM
YyUCJie HAHOMAaTepUalioB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIAXXHOCTH BO3/1yXa.

Paznen 4. djekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tell. DIEKTpUYECKHil 3apsia. J[Ba BUAa AJIEKTPUUYECKUX 3apS/IOB.
[IpoBOAHWKM, AUAPAEKTPUKH U TOTYNPOBOAHUKHU. 3aKOH COXPAHEHHUS HJIEKTPHUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbId S3JIEKTpUYECKUN 3apsl.
OnekTpudeckoe noiie. Hanpssk€HHOCTh 3ieKTpudeckoro nosist. [IpuHnmn cyneprno3uiuu
BJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PaGora cun snekrpocratnueckoro mojig. IloreHuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOMHMKM ¥ AWAPIEKTPUKH B JJIEKTPOCTATHYECKOM Tojie. JludnekTpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. OJEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCATOpA.

TexHuueckue yCTpOMCTBA U NIPAKTUYECKOE MPUMEHEHHUE:  JJIEKTPOCKOIL,
AIIEKTPOMETP,  DJEKTPOCTAaTHUECKas  3allliTa,  3a3eMJICHHE  AJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUIT ICHCTBUS JIEKTPOMETPA.

B3aumonenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.



IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOWIAAX IUJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUNA TOK. Y CJIOBHUS CYIIECTBOBAHMS JIEKTPUUYECKOrO TOKA. MIcTOUHMKN
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsixkenue. 3akon OMa i1 ygacTka Lenu.

ONEKTpUYECKOE  CONPOTHBIICEHHWE.  YIEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
ITocnenoBarenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Paborta anextpudeckoro toka. 3akoH Jxoyns—Jlenna. MomHOCTh 3JE€KTPUUECKOTO
TOKa.

DJIEKTPOJBUXKYILAs CUJIAa W BHYTPEHHEE COINPOTUBIICHHE MCTOYHMKA TOKA. 3aKOH
Owma 18t TOJTHOM (3aMKHYTOM ) AsiekTpudeckoit nenu. Koporkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS
METAJJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BakyyMme. CBOWCTBA AIEKTPOHHBIX TyYKOB.

[TonmynpoBonuuku. CoOCTBEHHas! M IPUMECHAsl TPOBOJUMOCTD MOJIYIPOBOJIHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B paCTBOpPAxX U PACIUIaBaX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTpUYECKHA TOK B ra3ax. CamMOCTOSTENbHBI M HECAMOCTOSITEIBHBINA pa3psii.
Monnus. [1na3ma.

TexHudeckne yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIE
MpuOOphl, TEPMOMETP  COMPOTUBIICHHUS, BaKyyMHBIA  JHOJ, TEPMHUCTOPHI W
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBJIECHUS LIWJIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIAIN
NONEPEYHOr0 CEYEHUS U MaTEPHAIIA.

CMelaHHOEe COeIMHEHHE TPOBOIHUKOB.

[IpssMmoe  u3MepeHue  BIEKTPOABWKYIIEW  cuibl.  KopoTkoe — 3ambIkaHue
raJbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.



IIpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHre 3IEeKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

Habuntoienue snexrpoimnsa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a3o0Boro ypoBHs B 10 Kjacce OCyHIECTBISETCA C yUETOM
CoJIep KaTeNIbHBIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

MeowcnpeOomemnvle nousimus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAY4YHOI'O
MO3HAHUS: SIBICHUE, Hay4YHbIN (PakT, rumnoresa, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YpaBHEHUW, JHUHEWHas (QyHKIus, mnapadoia,
runepOoa, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI WU HX
IIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocus: mexaHumdyeckoe IBUKEHHE B JKUBOM mnpupope, auddysus, ocmoc,
TEMJIOOOMEH UBBIX OPraHU3MOB (BUIbBI TEIJIONEPENayu, TEIUIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: OUCKPETHOE CTPOCHHE BEILIECTBA, CTPOECHUE ATOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH W TIa3oB,
ANEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeusn: npeoOpa3zoBaHHe BHKEHHH C HCIOJIB30BAHMEM MEXAaHU3MOB, YUYET
TPEHUsI B TEXHUKE, IMOALIMIHUKH, HCIIONb30BAHHE 3aKOHA COXPAHEHUS HUMITYJIbCA B
TeXHUKe (pakera, BOJOMET W JIpyrue), JBUrareib BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM XOJOIUIBbHUK, KOHIUIIMOHED, TEXHOJIOTUH MOJTYYEHUsI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJ€ HAHOMATEPUAIOB, U HAHOTEXHOJOTUHU, FJIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIGHHE  DJEKTPONpPHOOPOB,  KCEPOKC,  CTPYMHBIA  TNPUHTEP,
AIIEKTpOHArpeBaTesbHbIe MPUOOPHI, IEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHHUKA.

11 KITACC

Pa3znen 4. DiaeKkTpoaAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHasA UHOYKYUSA

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHME NOCTOSHHBIX MAarHUTOB. MAarHuTHOE
none. BexkTtop MarHMTHOM WHAYKUMH. lIpuHIMI Cyneprno3uuuy MarHUTHBIX IIOJIEH.



JIvHMM MarHUTHOM MHAYKUHMHU. KapTuHA TMHUNA MarHUTHOW UHAYKIIWU TOJIS IOCTOSTHHBIX
MArHUTOB.

MarauTHOEe 1moJie NpOBOAHMKA ¢ TOKOM. KapThHa NMHWI MHIYKIIMM MAarHUTHOTO
NOJISL JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO NMPOBOJHUKA, KATYILIKU
¢ TokoM. OnbIT Dpcrena. BzanmonecTBre NpOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHia, e€ MOIysib W HampaBieHuE. J[BUKeHUE 3apsyKEHHOW YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunel Jlopenia.

SIBneHHE SIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MarHUTHOW HHAYKIUU.
DIIEKTPOJIBIXKYILAs CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Dapanes.

BuxpeBoe nsnekTpuueckoe Imoje. ONEKTPOABMXKYIIas CWJIa HWHIYKIUMA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuo Jlenua.

NHAyKTUBHOCTS. SIBnenue CaMOMHAYKIIUU. DIIEKTPOBHKYILAS cuiia
CaMOWHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: MOCTOSIHHBIE MAarHUThI,
AJIEKTPOMArHUTHI,  BJEKTPOJABUIATENlb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YaCTHL,
WHIYKIUOHHAS M€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIAYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTb JJICKTPOJBWKYIIEH CHJIBI MHAYKIUA OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

Hccnenoanne AeiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kojie0anus 1 BOJTHBI
Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUS



Konebarenbnas cucrema. CBOOOIHBIE MexaHMUECKHE Kojiebanus. ["apMoHmueckue
konebanus. Ilepuox, yactora, ammuutyna u ¢asza konedanuid. [IpyKUHHBIN MasSTHUK.
MatemaTnueckuii MasTHUK. YpaBHEHHE TapMOHUYECKHX Konebanuii. I[lpeBpaienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebartenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUs B M/1€aIbHOM
KOJIeOATeIbHOM KOHTYpe. AHAJOTUs MEXJIy MEXAHHMYECKUMHU U 3JIEKTPOMATHUTHBIMHU
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHUS DSHEPrUUM B  HJICAJTBHOM
K0JIE0ATEIbHOM KOHTYpE.

[IpencraBnenre o 3aryxaloolmux KojeOaHUsAX. BbIHyXJeHHbIE MeXaHUYECKHE
KosneOanus. Pezonanc. BbIHy X I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennspiil Tok. CHHYCOUTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NTEPEMEHHOTO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoncTtBo, mnepenaya M HOTPEOJEHUE AIIEKTPUUYECKON
DHEPIrUU. OKOJOTMYECKHE PHUCKA IIPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS EKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHME: DIIEKTPUYECKUM 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB  KojieOaTeNbHOM  cHUCTEMBbl  (MPYKUHHBIM WK
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumnorpaMMsl  (3aBUCMMOCTH CWJIBI TOKA M HAmpsDKEHUST OT BPEMEHH) MAJis
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3onanc mpu  moOCIENOBAaTENbHOM  COEAMHEHMM  PE3HCTOpa,  KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpA.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOIa MabIX KOJIeOaHUI Irpy3a Ha HUTH OT JTMHBI
HUTHU ¥ Macchl rpysa.

HccnenoBanue MEpPEMEHHOIO TOKAa B LENM W3 MOCIEAOBATENIBHO COECAUHEHHBIX
KOHJICHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnuueckue  BOJHBI, yciaoBusi  pacnpoctpaHeHus. Ilepumoa. Ckopoctb
pacnpocTpaHeHHs U JJIMHA BOJHBI. [lonepeunsie u mpoaoapHbie BoNHbL. MHTepdhepennms
U udpakiuysg MEXaHHUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DONEeKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYyYEHHs DSJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BekTtopoB E, B, V B snmekrpomarHuTHOi BosiHe. (CBolicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpaX€HHE, TMPEJIOMIICHHE, MoJsApu3anus, Audpakius,
uHTepdepenirs. CKOpocTb 3JI€KTPOMArHUTHBIX BOJIH.

[IIkana SJIEKTPOMATHUTHBIX BOJIH. I[IprMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBsI3U U TeNeBUACHUA. Pannonokanms.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YyJIbTPA3BYKOBasi JIMATHOCTHKA B TEXHUKE W MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-meus.

Jlemoncmpayuu

O0pazoBaHue ¥ pacIpOCTPaHEHNE NONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneOmtomieecs T€10 Kak UICTOUYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunu u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJAOW M 4aCTOTOM
KoJieOaHui.

UccnenoBanne CBONCTB SJICKTPOMATrHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE,
noJsisipu3anus, IMPpakuus, THTepPepeHLns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHetHOE pacipOCTpaHEHUE CBETA B OJJHOPOJHOMU
cpene. JIyd cBeta. TOUE€UHBIN HCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHsi cBera. llocTpoeHune u300pakeHHl B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npesomiieHus.  [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii  yroa MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBeta. CioxHbIi cocTtaB Oenoro cseta. Ler.

Cobuparoniye U pacceuBaromiye JdUH3bl. ToHKasg guH3a. DOKYCHOE PACCTOSHUE U
onTHYecKas Ccwia TOHKOM JuH3BL [locTpoeHme wu300paxeHuit B coOuparomux u
pacceuBaromux JiMH3axX. PopMysa TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBast ontuka. Mutepdepenunst cera. KorepeHTHble HCTOYHUKU. Y CIOBUSA
HAOIIO/IEHUs MaKCUMyMOB M MHUHHUMYMOB B HWHTEP(EPEHIIMOHHON KapTHHE OT IBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakaus cBera. [dudpaxkinuonHas pemérka. YciaoBue HaOMIOACHHS TJIABHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTUYECKOIO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.



ITonspusanus ceera.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doToammapar, MPOCKIIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
nudpakiMOHHAs PEMIETKA, MOISPOU/L.

Jlemoncmpayuu

[IpssmonuHeiiHOE  paclpoCTpaHEHUE, OTPaXEHHE W  NPEJIOMIICHHE  CBETa.
OnTuueckue mpuoOOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIa.

Habnronenue nuntepdepeHnu cBera.

HaOnronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEMIETKY.

HaOmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3MepeHue nokazaresns npeioMJIeHUs CTeKIIa.

WccnenoBanue cBOMCTB M300paykeHU B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

I'pannubl NPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynarsl cnennaibHOU
TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJA CKOPOCTH CBETa B BaKyyMe,
TIPUHIUIT OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH M COKpAIllCHHE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MacChl ¢ SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKONW YaCTUIBI. DHEPTUS TTOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. Gopmyna [lnanka cBsizu sHepruu POTOHA C €0 YACTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTiie u ucciaenoBanue (oroddpdekra. Onbite A. I'. CroneroBa. 3aKoHBI
dotorddekra. VYpaBuenue OiiHmTerHa I Qoroaddexra. «KpachHas rpanunan
dhororddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpoiiCTBA U  NPAKTHUECKOE TMPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTuuk, conHeuHas 6aTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeMIHETO (GoTod¢deKTa.
Ceeroauon.
Conneudnas Oarapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIL.
[Inanerapnas moaens aroma. [loctynarsl bopa. U3nyuenue u nornomenue GoToHOB pu
[IEpexXo/ie aToMa C OJHOTO YPOBHS JHEpPruM Ha Apyrou. Bunasl crnextpoB. Cnekrtp
YPOBHEN SHEPIUHU aTOMa BOAOPOLA.
BonnoBbeie cBoiicTBa wactuil. Bomubl ae bpoinga. KoprnyckyiasipHO-BOJTHOBOM
Iy aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuyeckne yCTpOMCTBAa M NPAKTUYECKOE INPHUMEHEHHE: CHEKTPAJIbHBIA aHAJU3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mognens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Habmronenue muaEHYIATOrO CrIeKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  TOKA3bIBAIOIIUE  CIOXKHOCTh  CTpoeHus  sapa. OTKpeITHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa mo ompeneiaeHuio cocTaBa paguOaKTHBHOTO
usnydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
KUBbBIEC OPTaHU3MBbI.
OtkpeiTHe mnpoTOoHa U HeilTpoHa. HykinonHnas wMogens sgpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncno saapa. M30tormnsl.
Anbba-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIA OeTa-pacmajn. ['amMma-u3imydeHue.
3aKOH paJuO0aKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl sapa.
SnepHbie peakuuu. [lesieHrue U CUHTE3 sAlIEp.
Snepusiii peaktop. TepmosinepHbiii cuntes. [IpobieMbl U MEPCEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.
DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Meronabl HAOJIIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.



OyHaamMeHTaNbHbIe B3auMOAeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHuueckue yCTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHE: JI03UMETp, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BUTHS acTPOHOMMH. lIpukilamHOE M MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBH)KEHUE.

Conneuynas cucrema.

Counnne. ConHeuHas akTUBHOCTh. McTounuk sneprum ConHua u 3BE37. 3BE3MBI, UX
OCHOBHBIE XapAKTEPUCTUKH. J[narpaMma «CHEKTPaIbHBIA KJIACC — CBETUMOCTBY. 3BE3IbI
TJIABHOM IOCJIETOBATEIBHOCTH. 3aBUCUMOCTh «MAaCCa — CBETUMOCTBY» IS 3BE3]T TJIABHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXO0XKICHNUHU U 3Bosromu ConHIa v 3BE3/1. DTarbl )KU3HU 3BE3L.

Mnineunsin Ilyte — Hama [anaktuka. Ilonoxxenme w nBwxkenue ConHOa B
lNanaktrke. Tumnbl ramaktuk. PaguoranakThku m KBasapbl. UEpHBIE OBIPBI B sSApax
raJIaKTHK.

Bcenennas. Pacmmipenne Bcenennoit. 3akon Xa006ia. Pasz0beranue raiakTHK.
Teopus bonpmioro B3peiBa. PekToBOE M3MydYeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtonenuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUHN Uil ONPEeSICHUs MOJI0KEHUs HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJYIIAPHS U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O06o0maroniee MOBTOPEHUE

Ponp pu3uky 1 acTpOHOMHUN B SKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COMAIIBHOM H
ATUYECKO cdepax AesTENbHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpa, pojb (HU3MYecKoil Teopuu B (HOPMHPOBAHUU
NpeCTaBICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKOW KApTHUHBI MUpPA B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue Kypca ¢usuku 06a30Boro ypoBHs B 11 kjacce ocyIiecTBIsE€TCS C YUETOM
COJIEPKATENbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpaduu U TEXHOJIOTHH.



Meowcnpeomemnvie nowsamusl, CBSI3aHHbIE C WM3YYEHHEM METOJOB HAy4YHOI'O
MMO3HAHUS: SBJIICHHWE, HAyYHBIH (akT, THIOTe3a, (pu3udeckas BeTUUYMHA, 3aKOH, TEOPHS,
HaOII0ICHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peunieHHe CUCTEMbl YpPaBHEHUW, TPUTOHOMETpHUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M HMX MPOCKIWM HAa OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOHBIC
AIIEMEHTApHBIX (YHKIIUNA, TPU3HAKH TOJ00MS TPEYTOJbHUKOB, OIMPEACIICHUE TIIOMIATN
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocus: snexTpudeckue SIBICHUS B KMBOW MPUPOJIE, KOJIeOaTeIbHbIE ABUKCHUS
B KUBOW MPUPOJIEC, ONTUYECKHUE SBICHUS B KUBOW NPUPOJIE, ACHUCTBHE pagualdd Ha
KUBBIC OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsT CTPYKTypa TBEPABIX TeEl,
MeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPaIbHBIN aHAIN3.

l'eoepagusa: MarHuTHBIE TMOJIOCA 3€MIIM, 3QJIKM MAarHUTHBIX Py, (HOTOChEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texnonoeus:  JHHUM  DIIEKTPONEpENad, TEHEpPATOp  IEPEMEHHOTO  TOKa,
3JIEKTPOABUTATEIb, MHIYKIIMOHHAS T€Yb, Pagap, PaaAUONPUEMHUK, TEIEBU30pP, aHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTtapes.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenmera «®Dusmkay Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusi (0a30BBI ypOBEHB) OJDKHO OOCCTICUHUTHh JOCTHKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS Yy4YeOHOro mpenMera «DU3HWKa» JOIKHBI
OTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YarOHmIMXCS ~ PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEW TMO3MIMEH  JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAlIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKIIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, pAacCIIMPEHUE >KU3HEHHOTO ONbITa U  OIbITa
NEATEIIBHOCTH B TPOLECCE PEANH3alUA OCHOBHBIX HAIIPABICHUM BOCHUTATEIBHOU
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOYYaIOMIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOI0 OOLIECTBA;

MIPUHSTHE TPAIULIMOHHBIX 00111eUeTOBEUECKUX T'YMaHUCTUYECKUX 151
JNEMOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTb BECTHU COBMECTHYK [I€SITEIBbHOCTh B MHTEpPECAX TIPaXIAaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aMMOJECHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUU C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,;

IICHHOCTHOE OTHOILIEHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallM{l0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUYAsl SCTETHKY HAyYHOTO TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



WHTEpPEC K Pa3UyHbIM chepaM MpoPEeCCHOHAIBHON NeSATeTbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3WMKOW M TEXHHKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP Oymaymien
pod)eCCum M peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIacTU
(U3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKOU KYJIbTYPhI, OCO3HAHUE III00ATFHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE NEWCTBUM B OKPY)KAIOWIEW CpElNe Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHUS YEJIIOBEYECTBA;

pacliMpeHue ONbITa AEATEIBHOCTH 3KOJOTHUYECKOW HAMPaBICHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUH 110 (hU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PUBHYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTh B IMPOLIECCE U3YUECHUS
(U3UKM  OCYWIECTBJISITh  MPOCKTHYIO M HCCJIEAOBATENbCKYIO  JIESITEIbHOCTh
VHIUBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONPENENATh 1EJIU JICITEIIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B paccMaTpPUBAEMbIX (HU3UUYECKUX
SIBJICHUSX

paspabaThiBaTh IIJIaH peHieHUs MpoOJeMbl ¢ Y4ETOM aHajdu3a HMMEIONMUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JAEATECIBHOCTb, OILIEHMBATH COOTBETCTBUE pPE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIEACTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCIOBUSIX pPEajbHOTO, BUPTYaIbLHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBsble nucciaenoBarejbCKue 1edCTBHSA.

BJIAJICTh HAYyYHOM TEPMHUHOJOTUEN, KIIOYEBBIMM TMOHSATUSIMA W  METOJaMH
buznueckoil HayKu;



BJIQZICTh HABBIKAMH YYEOHO-MCCIEAOBATENLCKOM M TMPOEKTHON JAESTEIBHOCTH B
o0yacTu PU3UKHU, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pemeHus 3amad  (PU3WYECKOTO COAEpkKAHUSA, NPUMEHEHUIO Pa3IUYHBIX METOJIOB
TIO3HAHWS,;

BJAQJIeTh BHUJAMU JICATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TIPEOOPa30BAaHUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIUsX, B
TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (HHU3UKU;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3MpPOBATh 3a7ady, BBIIBUTATH
THIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI TSl TOKa3aTeIbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJC PEIICHUS 3aJaddl pe3yIbTaThl, KPUTHUCCKU
OIICHWBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MECHECHNUE B HOBBIX YCIIOBHSX;

CTaBUTb U  (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B  00pa3oBaTEIbHOU
JEeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

YyMETh  TIEPEHOCHUTHh 3HAHWS 10 (QU3NKE B  TMPAKTHYECKYIO  00JacTh
KU3HEICATCITEHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIQJI€Th HAaBBIKAMHM TMOJy4YeHHUs] HHPoOpManuu (U3HYECKOTO COACpKaHUA U3
HMCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBISTh TOWCK, aHalu3,
CUCTEMATH3AIMI0 W WHTEPIpETalni0 WHOOpPMAIMU pa3IWYHBIX BHUAOB U  (QopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJIh30BaTh CPe/CTBa MH(GOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
PEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OPTAHU3AIMOHHBIX 33]1a4 C COOTIOCHIEM
TpeOOBaHWI SPrOHOMUKH, TEXHUKH OC30IaCHOCTH, THTHCHBI, pPECypcocOepekeHHS,
MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAIIMOHHOHN 0€301MacHOCTH;

CO37aBaTh TEKCThI (PM3MUECKOTO COJCPKAHHS B PA3IMYHBIX (opMarax ¢ y4EToOM
Ha3HauYeHUsT WHPOpPMAIMU W TIEJICBOM ayAWTOPUHU, BBIOMpass ONTHUMAIbHYIO (opmMy
MIPEICTABJICHUS ¥ BU3YAIH3AIlUU.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHA:
OCYIIECTBIATH OOIICHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOI EATEIbHOCTH;
pacmno3HaBaTh MNPEANOCHUTKYA KOHPIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;



MIOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHOWM W WHIAWBUAYAIbHOU
paboThI;

BBIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUN ¢ YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

IPUHUMATH 1€ COBMECTHOU JIEATEIIBHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IIJIAH JIEVUCTBUM, PACIPEICIIATh POJIM C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaKJOT0 yYaCTHHKA KOMaHIbl B OOIIUN
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

Ipeajaratb  HOBBIE IIPOEKThI, OLIEHMBAaTh HJAEUM C IIO3ULUUA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUYECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaLHSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBISATh O3HABATENIbHYIO JAESATENIbHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIECHUS PACUETHBIX M KAYECTBEHHBIX 3a/]ad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOM pabdoThl € y4ETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUMH;

JienaTb ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHUIO SPYIUIIMA B 005acTH (HU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

aBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJa/IeTh HAaBBIKAMU TIO3HABATEJILHOM pediieKCMM KaK OCO3HaHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peQIeKCUU JUIsl OLIEHKHM CHUTyalluHd, BBIOOpAa BEPHOIO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILECHHUS 10 UX CHUKEHMUIO;

IIPUHAMAaTh MOTMBBI W  apryMEHThl JAPYIMX TIPU aHAJIU3€ PEe3yJIbTATOB
NEeATEIIBHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;



NPUHUMATL MOTHBBI W apryMEHTBl JIpyrMX IIpA AaHajIu3€ pPe3yJIbTaTOB
JIeSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce AOCTHMXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTPAMMBI 10
(bu3uKe 1151 YPOBHS CPEIHETO 00I1Iero 00pa3oBaHUs y 00yUarOIIUXCsl COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIUIEKT, IPEANOIararonmi copMUPOBAHHOCTD:

CaMOCO3HaHHs, BKIIIOYAIOIIET0 CIOCOOHOCTh TMOHHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS PA3BUTHA COOCTBEHHOM 3MOIIMOHAIIBHOW Cephl, ObITh
yBEpPEHHBIM B ce0¢;

CaMOpPETryJIMPOBaHUs, BKJIIOYAIOMIETO0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K IMOITMOHATBHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlUM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKEHHUIO LEIH H
yCIIEXy, ONTUMHU3M, HWHHUIMATUBHOCTh, YMEHHE JEWCTBOBATH HCXOAS W3 CBOHUX
BO3MOKHOCTEH;

SMIATHUH, BKJIOYAIOMIEH CHOCOOHOCTh IIOHMMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYILIECTBICHUU OOIIEHHUS, CHIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peiiatb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 10 kjacce mnpeaMeTHbIE Pe3yibTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JEMOHCTPUPOBATh HA TMpUMEpax poiab M MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YyHOM KapTUHbBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEILHOCTH JIIOJIEH;

VUYUTHIBATh  TPAHUIBI  MPUMEHEHHS]  HM3YYCHHBIX  (U3MUECKUX  MOJIEIICH:
MarepuaibHas TOYKA, WHEpPUUAbHAs CUCTEMa OTCYE€Ta, abCOJIIOTHO TBEPAOE TEIIO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYECYHBIN
ANIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacrio3HaBath (puznueckue SBICHHUS (MPOIECChl) M OOBSCHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHUSI BELIECTBA U
AJEKTPOJAVMHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUYKECHUE,
CBOOOJHOE TaZeHHE Tell, NBUKEHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE TEl,
i dy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0bEéMa Tel TMpu HaArpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE paBHOBECHE, HCIApeHHe,
KOHJEHCAIMs, TJIABJIICHUE, KPUCTAJIN3alKsl, KUTIEHUE, BIIAXKHOCTh BO31YyXa, MOBBILICHUE



JaBJICHUS ra3a IMPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBS3b MEXIY MapaMeTpaMu
COCTOSIHHSI Ta3a B M30MpOleccax, AEKTPU3alus Tel, B3aUMOICHCTBHIE 3aps/I0B;

OMUCHIBATh MEXAaHMYECKOE JBIDKEHHE, WCIONb3ysAd (U3NYECKUE BEIUYUHBL:
KOOpAMHATA, MyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUJla, UMILYJIbC
Tena, KWHETUYECKas »JHEprusi, IOTEHLMaJbHAs »JSHEprus, MeXaHudeckas padora,
MEXaHW4YeCKas MOIIHOCTh; MPU OMHUCAHWU TMPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI
UCIIONIb3YEMBIX BEJMYMH, WX OO0O3HAYeHUS W EIUHMIBI, HaXOAUTh (HOpMyIHI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OINUCHIBAaTh U3YUYECHHBIE TEIUIOBBIE CBOMCTBA TENl U TEIJIOBBIC SBJICHUS, UCIOJb3YsI
¢u3nueckrue BEIMYMHBL: JaBJICHUE raza, TEMIIEpaTypa, CpeAHssl KUHETUYeCKasi SHEprus
Xa0THYECKOTO  JIBIDKEHHS MOJICKYJ, CpEIHEKBaJpaTHUHAs CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI dHeprusi, paboTa raza, Kod(G(UIMEHT IMOJIE3HOTO
JEUCTBUS TEIUIOBOIO JIBUraTelis; MPH ONMCAHUM HPABWIBHO TPAaKTOBaTh (DU3HMUECKUN
CMBICIT HCMOJb3yEMbIX BEJIWYMH, UX OOO3HAUECHUS U EIUHMIIBI, HAXOAUTHb (HOpMYIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUHNHAM;

OMHCHIBATh M3yYEHHBIC JIIEKTPUYECKHE CBOWCTBA BEIIECTBA W DIEKTPHUUECKHE
aBleHusT (IIPOIECChI), HCIONB3Ys (M3HUECKUE BEIWYUHBL: JICKTPUUECKUN 3apsf,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJIs, MOTEHLMA, Pa3HOCTh MOTEHIMANIOB; MpU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBIC]I MCIONb3YyEMbIX BEIMYMH, HUX
0003HAYCHHUSA W CIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIONINE JAHHYIO (DHU3HUECKYIO
BEJIMYUHY C JPYTHUMH BETUYHMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIB3Ys (PU3NUECKHUE 3aKOHBI
W TPUHIUIBL 3akoH BcemupHoro Ttsrorenus, |, |l u Il 3axkonsr HeroTona, 3axoH
COXPAHEHHSI MEXaHMYECKOW DSHEpPruM, 3aKOH COXPAaHEHUS MMIYJbCa, MPHUHIINII
CYNEpHO3UIMA CWUJl, TPUHIMUI PABHONpPABUS HWHEPUHUATIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOCHHs BEIIECTBa, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KWHETHMYECKOM OHHEPruH TEeIJIOBOIO JBMKEHHMS MOJEKYJl C aOCONIOTHOMN
TEMIIEPATypol, MEPBBIA 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsiga, 3akoH KyloHa, mpu 3TOM pas3nudarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOEe BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPHUHIMIBI JEHCTBUS MAaIlUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3zinuyarh YCJIOBHS KX O€30MacHOrO HCIOJb30BAaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJTHATH KCTIEPUMEHTHI TT0 HCCIIEAOBAaHNIO0 (PU3UUECKUX SBICHUI U MPOIIECCOB C
UCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHMH, HpU 3TOM (POPMYIUPOBATH
npoOjemy/3agady W THUIIOTE3y YYEOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3
MpeJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;



OCYIIIECTBIISITh TIPSIMbIE W KOCBEHHBIC M3MEpPEHUsT (PU3NYECKUX BEIMYUH, TIPU 3TOM
BBHIOMPATh ONTUMAIBHBIM CHOCOO W3MEPEHUS W HCIIOJIB30BAaTh HW3BECTHBIE METOIBI
OLICHKU MOTPEIIHOCTEN U3MEPEHN;

UCCJIeI0BATh 3aBUCUMOCTU MEXY (PU3NYECKUMU BEIMYMHAMH C HCIIOJIb30BAHUEM
NPSIMBIX MU3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl
MOJIYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B BUJIE TaOMUIl W TpaduKOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTATaAM HCCIIEIOBAHUS;

coOJ01aTh MpaBuiia 6€30MacHOTO TPY/la MPHY MPOBEACHUHN UCCIEI0BAHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEIbCKON M MPOEKTHON JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacuy€THBIC 33/laud C SIBHO 3aJaHHOM (PU3MYECKOM MOJEIbI0, UCMOJIb3Ys
(¢u3nyecke 3aKOHbI U TPHUHIMIBI, Ha OCHOBE aHalv3a YCJIOBUS 3aJayd BbIOMpaTh
(U3UYECKYIO0 MOJIEIb, BBIIETATh PU3NUECKUE BETUYUHBI U ()OPMYIIbI, HEOOXOUMBIE IS
e€ pelleHUs, TPOBOAUTH PACYEThl U OLEHUBATHh PEAJIBHOCTH IOJYYECHHOTO 3HAYCHUS
(bu3nyeCcKo BETUUYUHBI,

pelIaTh KAa4yeCTBEHHBIC 3a/Ja4M: BBICTPAauMBaTh JIOTUYECKH HEMPOTUBOPECUUBYIO
LETOYKY PACCYXKJICHUW C ONOpPOM Ha W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3nYecKue SABIICHUS,

UCIIOJIb30BaTh TIPU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIC WH(OpPMAIMOHHbBIC
TEXHOJIOTUU [UJI1 TOWUCKA, CTPYKTYPUPOBAHUSA, HHTEPHPETALMU W MPEICTABICHUS
y4eOHOUM W Hay4yHO-TIOMYJIApHOU MHGOPMAIMU, IOTYYEHHON U3 Pa3IuYHbIX UICTOUHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKIIAJa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3NKE B TMOBCEAHEBHOW >KU3HU IS
obOecrieueHnss 0€30MACHOCTH TIpU  OOpalllEHWH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMH, JJII COXPAHEHHS 3J0POBBbS U COOJIOJCHUS HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIe;

paboTaTh B TPYIINE C BBHIMOJHEHUEM PA3JIMYHBIX COIIMATIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO pachpeicisaTh O00S3aHHOCTH U IJIAHUPOBATH
NEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHMBATH BKJIAJ KaXKJOTrO U3
YYaCTHHKOB TPYIIIBI B PEHICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K koniy obyuenust B 11 kij1acce mnpeaMeTHbIE Pe3yibTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poiab M MecTo (GU3MKH B (HOpMUPOBAHHH
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUHA, B TMPAKTHYECKOW JAEATEIBbHOCTU JIFOAEH, LEIOCTHOCTh W €IMHCTBO
(bu3MYecKoi KapTUHBI MUPA;



YUUTBHIBaTh TPAHUIBI MTPUMEHEHUS H3YyYEHHBIX (PU3UUYECKHX MOJENEN: TOYECUHBIH
ANEKTPUYECKUH 3aps]l, Tyd CBETa, TOUEYHBIM MCTOYHUK CBETA, AJI€pHAsi MOJEIb aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa MPH PEeIIeHnU GU3NYECKUX 3a/1a4;

pacno3HaBath (U3MYECKUE SIBICHUS (MPOIECChl) M OOBACHITH HUX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKH M KBAHTOBOM (DM3HUKHU: DSJIEKTPUYECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMAarHuTHasi MHAYKUUS, JEMCTBUE MATHUTHOTO IMOJIS Ha MPOBOJHUK C
TOKOM M JABWXKYILIUNCS 3apsifl, HJIEKTPOMarHuTHbIE KOJIeOaHUsI U BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHEHUE CBETa, OTpa)XKEHUe, MpeomiieHue, UHTephepeHius, AUuPpakuus u
noJIsipy3alisl CBeTa, JUcIepcus cBera, (ortoanekrpudeckuii 3hdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aTroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTb;

ONUCHIBATh M3YyYEHHBbIE CBOWCTBAa BEUIECTBA (DJEKTPUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUECKYI0 IPOBOAUMOCTbH PA3JIMYHBIX CPEN) U DIIEKTPOMArHUTHBIC
ABJICHHSI (IIPOLIECCHI), UCIOJIBb3Yd (PU3NYECKHE BEIMYMHBI: 3JIEKTPUUYECKUN 3apsii, cuia
TOKa, JJEKTPUYECKOE HANpPsLKEHHE, dSJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIAJIOB, 3JIEKTPOABIKYIIAs cujia, padoTa TOKa, MHAYKIWS MarHUTHOTO MOJs, CUila
Awmrniepa, cuna JlopeHIa, WHAYKTMBHOCTh KATYLIKH, 3HEPrUsl DSJIEKTPUYECKOTO M
MarHMTHOTO TOJIEH, MEepUoJl U YacToTa KoyiebaHUi B KoyeOaTeIbHOM KOHTYpE, 3apsl U
CHUJa TOKa B IIPOILIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJeOaHUW, (POKYCHOE
pacCTOSIHUE M OINTHYECKash CWIa JIMH3blI, NpPU ONUCAHUM TPABWIBHO TPAKTOBATh
(bu3nyeCKnuil CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS] U €IUHMIIBI, YKa3bIBaTh
(bopMyJibl, CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMH BEJINYMHAMY;

ONUCHIBATh M3YUYECHHbIE KBAHTOBBIE SIBJICHUS W MPOLIECCHI, UCHOIb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YAaCTOTa CBETA, SHEPTHUS
1 UMITyJibC (POTOHA, MEPUOJ MOTypacaga, SHEPrus CBsI3U aTOMHBIX sIJIep, IPHU ONKUCAHUU
MPaBWJIBHO TPAKTOBATH (PU3UUECKHI CMBICT UCHIOIb3YEMbIX BEJIMUMH, UX 0003HAUCHUS U
€IMHHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMU BEIMYMHAMM, BBIYUCIIATH 3HaUEHUE (PU3HUECKON BEJIMYUHBI,

aHAIM3UPOBaTh (PU3NUYECKUE MPOLECCH U SBJICHHUS, UCTIOIB3Ys (GU3UUECKUE 3aKOHBI
Y TPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEOBATENBHOTO U MapaNIETbHOTO COEIUMHEHHUS
MPOBOJHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH 3JIEKTPOMATHUTHOW WHAYKLIHWH, 3aKOH
MPSAMOJIMHEMHOIO  paclpOCTPAHEHUs CBETa, 3aKOHBl OTPAXKEHHSI CBETA, 3aKOHbI
MpEJIOMJIEHUSI CBETa, ypaBHeHHE OuHIITelWHa Mg ¢GoTodddexra, 3aKOH COXpaHEHHUS
SHEPrUU, 3aKOH COXPAHEHHS HMMIYJbCa, 3aKOH COXpPAaHEHHUS DJIEKTPUUYECKOIro 3apsja,
3aKOH COXpaHEHHUsI MacCOBOI'O YUCIa, MOCTYyJIaThl bopa, 3aKOH paJuoaKkTUBHOIO pacnaja,
Opyu OSTOM pa3nuyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPA)KEHHE U YCIIOBUS (TPaHUILIbI, 00JACTH) NPUMEHHUMOCTH;



OTIpE/EIATh HANpPABIEHUE BEKTOPAa HWHIYKIIMM MAarHUTHOTO TOJSI MPOBOJIHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh M OMHCHIBATh M300pa)kKeHHE, CO37AaBacMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITNOJIHATH 3KCIEPUMEHTBI 110 UCCIEA0BAHNIO (PU3NUECKUX SBJICHUI U MPOLIECCOB C
UCIIOJIb30BaHUEM TIPSAMBIX U KOCBEHHBIX HM3MEPEHH: MpU 3TOM (POpMYIUPOBATH
npoliieMy/3ajauy MU TUIOTE3y Yy4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IpEeI0KEHHOT0 000pyI0BaHus, IPOBOIUTH OIBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILIECTBIIATh IPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IIPU ITOM
BbIOMpATh ONTUMANbHBI CIOCO0 M3MEPEHHs M HCIOJIb30BATh H3BECTHBIE METObI
OLIEHKH MOTPETHOCTEN U3MEPEHU;

WCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MYECKUX BEIWYHH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUIl: TpHU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATh pe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIMYMH B BUAE TaONUIl U IpadUKOB, JeNaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIECOBAHMS,

co0roaTh mpaBuia 6€30MacHOro TpyAa MPU MPOBEACHUH MCCIEAOBAHUN B paMKaX
y4eOHOT0 JKCIEPUMEHTa, y4eOHO-UCCIEOBATENLCKON U TMPOEKTHON ACSITEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemath pacuy€THble 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbIO, HCIOIb3Ys
¢dbu3nyueckre 3aKOHBI W TPUHIUIBI, HA OCHOBE aHAIMW3a YCIOBHUS 3aJaud BBIOMPATH
(U3UYECKYI0 MOJEIb, BBIIEIATh PU3NUECKHE BETUYUHBI U (POPMYIIbl, HEOOXOIUMBIE JIs
e pelleHus, NMPOBOJUTh PacyE€Thl U OLIEHHWBATH PEATbHOCTb IMOJIYYEHHOIO 3HAYCHUS
(hU3UIECKOM BEITUYMHBI,

pelath KayeCTBEHHbIE 3aJaud: BBICTPAaMBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO
[ENOYKY pAacCyKJIEHUH C OMOpoil Ha W3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBJICHUS;

MCIIOJIb30BaTh NPU pPELIEHUH Y4YEeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAlMOHHBIE
TEXHOJOTMHM JUIA TIOMCKa, CTPYKTYpUPOBAHHUSA, HHTEPHPETAUH U TMPEICTaBICHUS
y4eOHOM M HAYYHO-TIOMYJISIPHON HHPOPMAIIUH, TIOTYICHHON U3 Pa3TUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydyaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TMPUHIUIBI ACUCTBHUS MAalIWH, MPHOOPOB M TEXHUYECKHX YCTPOMHCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOIUTH TPUMEPHI BKJIa/Ja POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HAaHUS MO (U3MKE B TMOBCEIHEBHON KHU3HU Jif
oOecrieueHrss 0€30MACHOCTH TMpU OOpalllEHUHd C NpudopaMul M TEXHHUYECKUMHU
YCTpOMCTBaMH, ISl COXPAHEHHUS 3A0POBbS M COONIOACHHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEeH cpene;



paboTaTh B TPYIIIE C BHIMOTHEHUEM PA3IMYHBIX COITMATBHBIX POJICH, TIIIAHUPOBATH
paboTy Tpymmbl, paMOHATBLHO pacCHpeneisaTh OOS3aHHOCTH ©  IUIAHUPOBATHh
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJCKBaTHO OLICHUBATH BKJIAJ KaXJOro W3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
duekTpoHHbIe (LM (pPOBbHIE)
Ne o/ HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Bcero  Konrpoabnbie IlpakTuuyeckue
o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUSA
bubnunoreka LIOK
1.1 ®dusnKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunemaruka > https://m.edso00.ru/7f41bf72
bubnuoreka [{OK
22 Hunamka ! https://m.edso00.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubnuoreka [{OK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
32 OCHOBBI TEPMO/HHAMHKH 10 . https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.3 ArperartHble cocTosiHUs BemiecTBa. Da3oBbie nepexoabl 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK

41 v JeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
4.9 ITocTOSIHHBIN 27EKTPpUYECKUN TOK. TOKU B pa3IMYHbIX 12 bubnmoreka [JOK

' cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

Ne o/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI

KoaunuecTBO 4acoB

Konrpoabnsie IIpakrnuyeckue

JaekTpoHHbIe (HU(pPOBbHIE)

Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHasE WHITYKITUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHU4YeCKHEe U AJICKTPOMAarHUTHBIE KOJICOaHMS 9 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
2.2 MexaHU4YeCKHE U JICKTPOMArHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no pasneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
. bubmuorexa [JOK
3.1 OcHOBBI CHIEIIMATIBHOM TEOPUH OTHOCUTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetie atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 bubnmuotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

\ https://m.edsoo.ru/7f41c97¢

Uroro no pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
bubmuorexa [JOK
5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 https://m.edsoo.ru/7fA1c97c
Uroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Otobumaroutee noToperie 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Konrpoprre  Ipaxririeckie o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 ®usuka — Hayka o npupoje. Hayunbsie MeToAbI MO3HAHUS 1 bubnmnoreka HOK
OKPYXaroIlero Mupa https://m.edsoo.ru/ff0c32e2
5 Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM HAYYHOM 1 bubmmorexa [JOK
KapTUHBI MUPA, B IPAKTUYECKON JIEATEILHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexanundeckoe aBrxeHre. OTHOCHUTEIBHOCTh MEXaHMYECKOTO 1 bubnuoreka [{OK
neuxeHus. [lepemenienue, CKOpoCTb, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUYKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
) PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE JBUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c372e
bubmmnoreka HOK
6 CBoOomHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 https://m.edso:)_.[ru/ffOc39cc
7 KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepruaibHOM TOUKHU 1 bubmuoreka [IOK
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
3 [Tpunuun otHOCUTENBHOCTH ["anunes. MHepumnanbHble CUCTEMBI 1 bubmuoreka [IOK
otcyeta. [lepBblii 3akoH HeroToHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 1 bubmuoreka [IOK
3aKoH HbBIOTOHA [U1s1 MaTepUAIIBHON TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK 1 Eggﬁ?ﬁ:ﬁ?ﬁ}; 0c3bes
11 3akoH BceMupHoro TsaroreHus. Cuna tspkectu. [lepBas 1 bubnuotexa [JOK
KOCMHUYECKAsi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bu6muoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Cuna tpenus. Koapdumuent tpenus. Cuna conpoTHUBICHUS

https://m.edsoo.ru/ff0c3el18
bubnunoreka LIOK

13
MIpY JIBU>KEHUU TEJIa B )KUJIKOCTHU WJIU Ta3e https://m.edsoo.ru/ffOc3f76
[TocTynaTenbHOE U BpaaTeabHOE JBUKEHHE a0COIOTHO
14 TBEpAOro Tena. MomenT cuibl. Ilnedo cuibl. YcnoBusa bubnnorexa LHOK
P ‘ ' https://m.eds00.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
Hmnynsc MaTepuanbHONH TOYKH, CUCTEMbI MaT€PHAIIbHBIX
15 Touek. VIMIynbce cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca bubmmorexa [TOK
' Y i P FIRER. https://m.edsoo.ru/ffoc43d6
PeaktuBHOE NBHXKEHUE
Pabora u momHocTh cuiibl. KuHetnueckas sHeprust
16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH KUHETUYECKOW bubmmorexa LIOK
3 - o0P https://m.edsoo.ru/ffoc4502
SHEPTrUuu
[TorenunaneHas sHeprus. [loTeHnHanbHAsA SHEPIUs YIIPYTro
17 nedopMupoBaHHON npykuHbl. [loTeHIManbHas YHEPTUs Tea bubmorexa LIOK
PMHP 24 ' P https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTennuanpHble ¥ HEMOTEHIMAIbHBIE CHITBL. CBSI3b pabOTHI
. bubmuoreka [IOK
18 HETMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH
. https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUU
JlaboparopHas pabota «lccrnenoBanue cBSI3M pabOThI CUIIBI C
19 W3MEHEHUEM MEXaHUYECKOM IHEPTUH Tejla Ha IpUMepe
pacCTsDKEHUS PE3HHOBOTO JKI'yTay
20 Konrtponsnas padora no reme «Kunemaruka. JluHamuka. bubmuoreka [IOK
3aKOHBI COXPAHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-KMHETUYECKON TEOPHH. bubnuotexa [JOK
BpoyHnoBckoe nmwkenue. uddysus https://m.edsoo.ru/ffOc4dc2
29 XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHI BEIIECTBA.
Mopenu CTpoeHHs Ta30B, KUJIKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonnuectBo BemectBa. [locrosinnas



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ABoraapo

TemnnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana

24 temriepatryp Llenbcus
. bubnmnoreka HOK
25 Wneanpnbiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.e dSO(I)l.ru FF0cATde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeiHeld KHHETHIECKOM
26 SHEPruu JBHKEHUS MOJIeKyJ. Y paBHeHHe MeHeneena- bubmmorexa [JOK
Knanefipoxa https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ["a30BbIe 3aKOHBI
28 JlaGopaTtopnast pabora «HMcciaenoBanue 3aBUCIMOCTH MEXKTY
napameTpaMH COCTOSTHUS Pa3peKEHHOTO Tra3a
29 H3omporeccsl B uaeansHOM ra3ze u ux rpaduyeckoe bubmmoreka [JOK
MIpEJCTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss 2Heprus TEpMOJINHAMUYECKON CUCTEMBI U
30 crocoObI €€ n3MeHeHus1. KoJmuecTBo TemioThl ¥ padora. bubmmorexa [IOK
BnyTpeHHss 3Heprus 0IHOATOMHOTO MI€aJIbHOTO ra3a nttps://m.eds00.1/ff0co952
bubmmnoreka HOK
31 Brast Teruionepeain https://m.edso:)_.[ru/ffOc5036
32 VY nenbHasA TEIUIOEMKOCTD BEIECTBA. KOIMYECTBO TEIUIOTHI ITPH bubnuoreka [JOK
Tertonepenaye. AnnadaTHBIN TIpolece https://m.edsoo.ru/ff0c5c36
33 [lepBbIil 3aKOH TEPMOAMHAMUKHU U €r0 IPUMEHEHUE K bubnnorexa [JOK
n3omnpolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs niporieccoB B mpupoae. Bropoii 3akoH bubnuotexa [JOK
TEPMOJIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Ipunnun gevicteus u KI1I TemnoBoit MamuHbl Eggj;ﬁfg;?ﬁ}:f 0c600a
36 [uxn Kapno u ero KIT/I
37 DKOJIOrn4yecKkre mpoodaeMbl TEIIOdHEPTeTHKU



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o6marmuii ypok «MonekymsipHas ¢puszrka. OCHOBBI bubmmoreka [JOK
38
TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponpHas padora o teme «MonekynsapHas Gu3HKa. bubnmnoreka HOK
39
OCHOBBI TEPMOJTUHAMUKH» https://m.edsoo.ru/ff0c6a50
bubnmoreka [IOK
4 I -1
0 apooOpa3oBaHue U KoHeHcaus. MicnapeHue u KureHue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCUTEJIbHAS BIAYXHOCTh BO3/TyXa. bubmuorexa [{OK
Hacplennslit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnndeckue u amopgHbie Tena.
42 AHM30TPONUS CBOWCTB KpUCTAILIOB. JKUAKNE KpUCTAIUIbI bubmorexa LIOK
P P F AR P ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [ImaBnenue u xpucraumsanus. Y JesbHas TEIUIOTa IUIABJICHHUS. Bbu6mmotreka [JOK
CyO6numarnus https://m.edsoo.ru/ff0c6708
bubmuoreka [{OK
44 v 0
PABHEHHE TEINIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTpudeckuit 3aps. /Ba Buma bubnnorexa [JOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKY, TUBTEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH bubnnorexa [JOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit bubmmoteka IIOK
JIEKTPUYECKUH 3apsij] https://m.edsoo.ru/ffOc6ced
48 HanpspxkéanocTs anexTpudeckoro nodis. [puniun bubnmnorexa [JOK
CYNEPHO3UIUU INEKTPUUECKUX TTosiel. JIMHUM HanpsHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabora cun anekrpocratuyeckoro nois. [lorennuan. PasHocts bu6muoreka [JOK
HOTECHIIMAIOB https://m.edsoo.ru/ffOc6f00
50 IIpOBOTHUKY M AUBJIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE. bu6muoreka [JOK
JuanekTpuyeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
51 Onektpoémkoctb. Konnmencarop bubnuotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

DnEeKTPOEMKOCTH IIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOI0 KOHJIEHCaTopa

https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaboparopHas pabota "M3MepeHue IIeKTPOEMKOCTH
KOHJIeHcaropa"

[TpunHuMI nEiCTBUS U IPUMEHEHHE KOHEHCATOPOB,
KONUPOBAJIBHOIO ammapara, CTpyHHOro IpuHTEepa.
DneKTpocTaTHYecKas 3allnTa. 3a3eMJIeHHE SIEKTPOpruOopoB

DJIEKTPUUYECKUI TOK, YCIOBHS €0 CYILIECTBOBAHMS.
[Tocrosiunbiii Tok. Cuita Toka. Hanpsbkenue. ConpoTUBIICHHE.
3akoH OMa aJig yyacTka 1enu

56

[TocnenoBarensHOE, apauIeaIbHOE, CMEIIAHHOE COSTMHEHHE
npoBogHUKOB. JlaboparopHas paboTa «3ydeHne cMeIaHHOTO
COCIIMHEHHUS PE3UCTOPOBY

bubnunoreka LIOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO TOKa. 3akoH J[xoyrs-
Jlenna

3akon OMa A1 MOTHOM (3aMKHYTOM ) DJIEKTPUYECKOM e .
KopoTtkoe 3ambikanue. Jlaboparopuas padota «3mepenue
OJ1C ucTOYHMKA TOKa U €r0 BHYTPEHHETO CONTPOTUBIICHUS

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTD
COIPOTHBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bubnmorexa LIOK

0.5 https://m.edsoo.ru/ffOc7ae0

60

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX
IIy4KOB

61

62

[TomynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoaUMOCTh. CBOMCTBA P—N-TIepexoa.
[TorynpoBOTHUKOBBIE TPUOOPHI

SJ'ICI(TpI/ILIeCKI/Iﬁ TOK B PAaCTBOpaAxX U paciuiaBax 3JICKTPOJIUTOB.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
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DIEKTPOIUTHYECKAs AUCCOLHAIUS. DIECKTPOJIN3

https://m.edsoo.ru/ff0c82ba

63 DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U 1 bubnmnoreka HOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubmmoreka [JOK
npumeHenue. [IpaBuia TeXHUKU 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 O06o0marmuii ypok «JIEKTPOINHAMHUKA 1 ﬁ;IIiHE;T:;(;?S/I; 0c88be
66 KonTtponpsHas pabora o Teme «nektpocratuka. [locTosHHbBII 1 Bu6moteka [JOK
SJIEKTPUYECKUM TOK. TOKM B pa3IM4YHBIX Cpeax» https://m.edsoo.ru/ff0c8a8a
67 Peseprublit ypok. KoHTponbHas paboTa 1o teme 1 bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O600maromuii ypok mo temam 10 kinacca 1 ﬁg&?ﬁ;fg;gﬁﬁf 0c8f6e
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68
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11 KIIACC

KoaudecTBO 9acoB

Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabubie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
[TocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHoe
1 nojie. BekTop MaruuTHON MHAYKOWU. JIMHUM MarHuTHOU 1 bubnnorexa LIOK
' P YRHHH. https://m.eds00.ru/ff0ca778
UHIYKIHH

9 MaruuTtHoe 1nose NpoBOJHUKA ¢ TOKOM. OnbIT Dpceresa. 1 bubnuoreka [IOK
B3anmoaeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas padota «/3yueHne MarHuTHOTO MOJIS KaTYIIKU 1 1 bubnnoreka [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOI'O NOJISl HA MMPOBOJHUK ¢ TOKOM. Cuia

4 Awmrepa. JlaboparopHas padora «MccinenoBanue nqeiicTBUL 1 1 bubnmorexa LOK

pa. pATOpHaAi P https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYILIYIOCS 3apSKEHHYIO 1 bubnunoreka [JOK
yactuiy. Cuia Jlopenna. Padota cuitel Jlopenia https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas UHAyKIUs. [IoTok BeKTOpa MarHUTHOU

6 uHaykuuu. O/1C nHaykuuu. 3aKoH IeKTPOMarHuTHOM 1
nHaykiuu dapanes

7 JlaGopatopHnas pabora «lccnenoBanue sBiIeHUs 1 1 bubnnorexka [JOK
3JIEKTPOMArHUTHON UHIYKIIUH https://m.edsoo.ru/ffOcal50
NunyktuBHOCTD. SBNeHne camounaykuun. IJC

8 CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS KaTYIIKH C TOKOM 1 bubmorexa HOK

YICHHH: P v ’ https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE ToJie
TexHM4ecKue yCTporCcTBa U MX MPUMEHEHHE: TTOCTOSTHHBIE
9 MarHUThI, 3JIEKTPOMATrHHUTHI, JIEKTPOBUTATEND, YCKOPUTEIH 1

OJICMCHTAPHBIX 4aCTULl, MTHAYKIWOHHAA I1€Yb



https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0c98fe
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10 O6o06maromuii ypok «MaraHuTHoe 1mose. DIeKTPOMarHUuTHAS bubnnoreka [JOK
WHTYKIUS) https://m.edsoo.ru/ffOcab82
1 KonTponbnas pabota no Teme «MaruutHoe IoJie. bubnmoreka [JOK
DJIEKTpOMArHuTHas MHTYKIIHS» https://m.edsoo.ru/ffOcad58
CBobonHbIe MexaHnueckue konebanus. ['apmonnueckue
. bubnmoreka [JOK
12 KoseOaHus. YpaBHEHHUE TAPMOHUYECKUX KOJICOAHU.
https://m.edsoo.ru/ffOcaf06
[IpeBparenue snepruu
Jlaboparopuas padota «VccienoBaHue 3aBUCUMOCTH TIEPHOAA
13 MaJIbIX KOJIeOaHHH Tpy3a Ha HUTH OT JJIMHBI HUTH ¥ MACChI
rpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE 3IE€KTPOMArHUTHBIE
14 KoJIeOaHMS B HJICATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHS bubmotexa [JOK
ype. https://m.edsoo.ru/ff0cb820
MEXTy MEXaHUICCKUMU U SJICKTPOMArHUTHBIMH KOJICOAHUSIMH
15 ®opmyna ToMcoHa. 3aKOH COXpAHEHHS SHEPTUU B UCAITBHOM bubnuorexa [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[Ipencrasnenue o 3aTyxaromux Koiaedanusx. BeiHyX/1eHHbBIE
16 MexaHuuyeckue kosiebanus. Pesonanc. BeiHyXaeHHBIC bubmorera [JOK
' ’ Y https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIEC KOJeOaHus
[lepemennsblit Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN TOK.
17 MOoOIITHOCTE ITEPEMEHHOI0 TOKA. AMIUIMTYIHOE U JI€HCTBYIOIIEE bubmorexa LOK
P i 4 o https://m.edsoo.ru/ff0cbd34
3HAYCHUE CHJIBI TOKA M HAMIPSHKCHHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenada u noTpedIcHuE
JIEKTPUYECKON IJHEPTUU
YCTpONCTBO M MPAKTHUECKOE MPUMEHEHHUE IIEKTPHUECKOTO
19 3BOHKa, TeHepaTopa MepeMeHHOr0 TOKa, TNHUHN bubmorexa HOK
’ paropa fiep ’ https://m.edsoo.ru/ff0cc324
3JeKTpornepesady
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AIEKTPOIHEPTHH.

KyneTypa ncronbs3oBaHus 3J€KTPOIHEPTUH B ITOBCEHEBHON
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KHU3HU

MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenusd. [lepuos.

bubmuoreka [JOK

21 CkopocTb pactipocTpaHeHus U JuiiHa BosiHbl. [lonepeunsie u https://m.edsoo.ru/ffoccasa
IIPOJIOJILHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicora Tona. TemOp bubnmoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U ckopocTh. [lIkana bubnunoreka [HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pa3BuTue cpeacTs
cBsi3u. Pagmonoxkarus
bubnnorexa [HOK
25 KontponbHas padota «KonebaHust 1 BOJTHBD»Y https://m.e dsogru IFF0CC6FS
26 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA B OJJHOPOJHOM cpene. bubnnorexa [JOK
Toueunslil ©cTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenue bubnunoreka [JOK
M300pakKeHU B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
08 [Ipenomnenue ceera. [lonHOE BHYTpEHHEE OTpAXKEHUE. bubnnoreka [JOK
IIpenenbHbll yroma MOJIHOTO BHYTPEHHETO OTPaXKEHUS https://m.edsoo.ru/ff0cd7f6
29 Jlaboparopnast pabota «/3mepenne mokazaresst mpeIoMICHUS bubnuotexa [JOK
CTEKJIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [loctpoenne nzobpakenunii B munaze. Dopmyna ToHKOM bubnmnoreka [JOK
JIMH3BL. Y BEJIMYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHnas padota «lccnenoBanue cBOWCTB N300paKeHUN
B JIMH3aX)
32 Hucnepcus cseta. CnoxxHbIi cocTaB Oernoro cBera. LIBer.
JlaGopatopHnas pabota «HaOnronenue qucnepcun cBeTa»
33 HNntepdepennius cera. udpakmus ceera. JudpakimonHas bubmuotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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peméTka

https://m.edsoo.ru/ffOced22
bu6mmoreka [IOK

34 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus cera httos://m.edsoo.ru/ffocfo2e
35 OnTrueckue MpuOOpPHI U YCTPOMCTBA U YCIOBUS UX
0€3011acHOT0 MPUMEHEHUS
36 I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTsel bubmumoreka [IOK
CIIELIMAIbHON TEOPUH OTHOCUTEILHOCTH https://m.edso00.ru/ff0cf862
37 OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU 1 bubnnoreka [HOK
COKpAILEHUE JJTHHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMILYJIbC PEISITUBUCTCKON YyacTULIBI. CBs3b MACCHI C bubnnorexa [JOK
SHEPTUeH U UMITYJIbCOM. DHEPIHUs MOKOs https://m.edsoo.ru/ffOcfc68
39 Kontponbnas padota «Ontuka. OCHOBBI ClIEIMAIBHON TEOPUU bubnuorexa [JOK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®doronsl. opmymna [Tnanka. JHeprus U UMIyibe GoToHa ng;;;f;t?ﬁ}; Octelt
41 OTtkperTHe u uccnenoBanue Gorodpdexra. OnbiTe A. I bubnnorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddekxra. YpaBHeHHE DUHIITEHHA s bubnmnoreka [JOK
dotorddekra. «KpacHas rpanuna» potodrdhdexra https://m.edsoo.ru/ff0d015e
43 HNasnenue ceera. Onwitsl [1. H. JIeGenera. Xumuueckoe bubnuoteka [JOK
JICCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHn4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE:
(dboToseMeHT, (OTOIaTYUK, COTHEUHAs OaTapesi, CBETOIUO/
45 Pemenne 3ama4 mo teme «JI€MEHTEI KBAHTOBOU OITHKN bubmiorexa LIOK
https://m.edso00.ru/ff0d0302
46 Mopnens atoma Tomcona. OnwiThl Pedepdopaa mo paccesHuto a- bubnmoreka [JOK

YacCTHII. HnaHeTapHaﬂ MOJCIb aToOMa

https://m.edsoo.ru/ff0d091a
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bubmuoreka [JOK

41 Hocrynatsi bopa https://m.edsoo.ru/ffOdOafa
48 Nznyuenue u nornomeHrue GOTOHOB IPU MEPEX0Ie aToMa ¢ bubnnoreka [JOK
OJIHOTO YPOBHS SHEPIUU Ha Apyror. Buasl cnekTpos https://m.edsoo.ru/ff0dOafa
BosiHoBbie cBolicTBa yacTuil. Bosiubl ne bpoins.
49 KopnyckynsipHo-BosiHOBO#M ayanu3M. CIOHTaHHOE U bubmorexa LHOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
50 OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pesepdopaa no bubmmoreka [JOK
ONPEJIECTICHUIO COCTaBa PaJMOAKTUBHOTO U3ITYUYECHHUS https://m.edsoo.ru/ff0d0fd2
51 CoiicTBa anb(da-, 6era-, ramMmma-u3rydeHus. Biusaue
PaIMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBbI
59 OTtkpbiTHE IPOTOHA U HeWTpoHa. M30Tombl. Anbda-pacna. bubnnoreka [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-u3nydenue https://m.edsoo.ru/ff0d1162
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHslii
53 peaktop. [Ipobnembl, mepCEeKTUBBI, IKOIOTUYECKUE ACTIEKTHI bubmmorexa LOK
9 https://m.edsoo.ru/ff0d1356
SIIEPHOM YHEPTETUKU
DOneMeHTapHbie YacTUllbl. OTKPBITHE TO3UTPOHA. METO b
54 HaOJIIOJICHUS U PETUCTPAIIMHU JIEMEHTapHbBIX yacTull. Kpyribrit bubnuotexa [JOK
cron «PyHIaMEeHTalbHbIE B3aUMOJAEHCTBUA. ENUHCTBO https://m.edsoo.ru/ff0d0e38
(bu3nUecKoil KapTUHBI MUPa»
55 Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX
BuauMoe asmxenne. ConHeuHas cucTeMa
56 Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHna u
3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI TTIABHOU
57 MOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U SBOJIIOLUN
CouHiia u 3831
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Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u 1BUKEeHNE

58 Connua B I'anaktuke. ["anaktuku. YEpHbIe ABIPHI B sipax 1
raJlaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bosibioro B3psiBa. 1
PenukToBoe n3nydyenue. Meraranaktuka

60 Hepermennsie npo0iaeMbl aCTpOHOMUHT 1

61 KontponbHas pabora «1€MEHThl aCTPOHOMHHU U 1
aCTPOPUUKI
O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B

62 9KOHOMHMYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHON H dTUYECKOM 1
cdepax AesaTenbHOCTH YeJI0BEKa

63 O6o06mraromuii ypox. Poib n Mmecto hpu3uku u acTpOHOMHUU B 1
COBPEMEHHOW Hay4HOH KapTHHE MUpa

64 Oo6o06maromuit ypok. Poib pusmueckoii Teopun B 1
(hopMUPOBaHUH TIPEIICTABICHHUNA O PU3NICCKON KApTHHE MHUPa
Oo6o0maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpPa B

65 00111eM psZTy COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX 1
MIPEJCTAaBICHUN O MIPUPO/Ie

66 PezepBHbIil ypok. MaruutHoe nose. D1eKTpOMarHuTHas 1
WHAYKIHS

67 PesepBHblit ypok. OnTrka. OCHOBBI criennaIbHONW TEOPUHU 1
OTHOCHUTEIIEHOCTH

68 Pezepublil ypok. KBanToBas pusuka. D1eMeHTbl aCTPOHOMHUH U 1 bubnuoreka [IOK
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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