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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @Qusnke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHUHW U TpeOOBaHUN K pe3yibTaTam
OCBOEHHUSI OCHOBHOI 00pa3oBaTenbHON MporpaMmel, npeactaBieHHsx B PI'OC COO, a
Takke ¢ ydéroM denepalibHOM padodeil MporpaMMbl BOCIHMTAHHMS W KOHIICTILIHH
npenofaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoii @eaepannn, peanu3yronmX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xanue mporpamMmsbl o (pU3UKe HAMPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOyuaromuxcsi 10—11 kimaccoB npu oOydyeHun ux (pusuke Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JESATEIBHOCTHOrO moaxoda. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusaM PI'OC COO K mniIaHUPYEMbIM JIMYHOCTHBIM,
MpPEAMETHBIM W METAlpeIMETHBIM pe3yJibTaTaM oOOy4YeHHUs, a TaKKe YYHUTHIBAET
HEOOXOMMOCTh pPeau3allii MEXIPEAMETHBIX CBA3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TpeAMEeTaMu. B Hell onpeaensroTcss OCHOBHBIE 1€ M3Yy4Y€HUs (PU3HKU Ha
YPOBHE CpeIHero oOuiero oOpa3oBaHMs, IUIAHHUPYEMBIE pPE3yJbTaThl OCBOCHHS Kypca
(U3MKH: TNYHOCTHBIE, METANPEAMETHBIE, IPEIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (pusMKe BKIIOYAET:
« IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHHUSI Kypca (PU3UKH Ha 0a30BOM YpOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS,;

- coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

®du3rka Kak Hayka 0 HaubOojee OOHIMX 3aKOHAaX MPHUPOIbI, BBICTYMAsl B KAYECTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUI 00
okpyxatomeM wmupe. IIkonbHBIM Kypc GU3UKHM — CHUCTEMOOOpA3yIOIUi s
€CTECTBEHHO-HAYYHbIX Y4YE€OHBIX MPEIMETOB, IMOCKOJIbKY (DHU3MUECKHUE 3aKOHBI JIeXkKaT B
OCHOBE TIPOIIECCOB M SABJICHHM, HW3y4aeMbIX XUMHUEH, Ouosiorued, Q(u3nuecKon
reorpadueit 1 actpoHoMueil. Vcronab3oBaHWe M aKTUBHOE NPUMEHEHHE (HU3UYCCKUX
3HAHUI ONpeNessieT XapakTep W pa3BUTHUE pA3HOOOpPa3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHs HOBBIX MAaTEpPHAIOB C
3alaHHBIMU CBOMCTBaMHM W JApyrux. M3ydyeHue (U3MKH BHOCUT OCHOBHOM BKJIAJ B
(dhopMHUpOBaHNE €CTECTBEHHOHAYYHOM KapTHUHBI MUpa O0ydarommxcs, B GOpMHpOBaHUE
YMEHUM TPUMEHSATh HAy4YHbI METOJ MO3HAHUS NPHU BBIIOJIHEHUHM HMHU Y4E€OHBIX
HCCIIEIOBAHNM.

B ocHOBY Kkypca ¢usuku 1151 ypOBHSI CpeIHETo 0011ero o0pa3oBaHus MOJ0XKEH Pl
UJel, KOTOPbIE MOXHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuanl M3 BCEX pa3/esioB (DU3UKHU, BKIHOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ Hel MaTepuan Kypca QU3NKH 00beTUHEH
BOKpYr (Qusmueckux Teopuil. Bemymmum B kypce sBisercs  (opMHpOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUU, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanmzanus mOpeanojaracT — UCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKU C
pa3BuTHEM OOIIECTBAa, a TaKKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonoti nanpaseiennocmu. Kypc ¢uszuku mpeamnosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYT'OM TEXHHUYECKHX M TEXHOJOTHYECKHX MPUIIOKEHUI N3YyYEHHBIX TEOPUH H
3aKOHOB.

Hoes sxonocuzayuu pean3yeTcs: IOCPEACTBOM BBEICHMS dJIEMEHTOB COIEP/KaHU,
HOCBSIIIEHHBIX HSKOJIOTMUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHUKM M TEXHOJIOTHH, a TakkKe OOCYXIeHUs MpoliieM paluuOHaIbHOIO
IIPUPOIOIOIB30BAHUS U KOJOTNYECKON OE30IaCHOCTH.

CrepHEBbIMU 3JEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHusl SBIAIOTCS (u3MUeckue Teopu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKType NOCTpPOEHHUsl (U3MUECKON TEOpUH, POIM (PYHIAMEHTAJIBHBIX 3aKOHOB MU
MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IPUPOJIE, TPaHHUIAX HNPHUMEHUMOCTH
TEOPHI, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN OAX0 B Kypce (PM3UKH peann3yercs Mpeke BCEro 3a
CU€T OpraHM3alMM SKCIEPUMEHTAIBHON JeATeabHOCTH oOydaromuxcs. s 6a30Boro
YPOBHS Kypca (pU3HKU — 3TO UCIOJIB30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPAaTOPHBIX PadOT, KOTOPBIE B MpOrpaMMe 1o (pusuke o0beAMHEHBI
B OOIIMI CIMCOK YYEHUUECKHUX MPAKTUYECKUX paboT. BriaeneHre B yka3aHHOM MEpeyHe
7a00paTOpHBIX PabOT, MNPOBOAUMBIX JJII KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOrO IMpoliecca UCXO0/s U3 0COOCHHOCTEW IUIAHWPOBAHUS U
ocHauleHus kaOuHeta ¢usuku. [Ipu sTOM obecneunBaercs OBIaACHHE OO0YUYaAIOLIUMUCS
YMEHUSMH  TIPOBOJUTH  KOCBEHHBIE HW3MEPEHHMs, UCCIECIOBAHMS  3aBUCUMOCTEN
(Gu3MYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHMMaHuE yIenseTcs PeleHUI0 pacy€THBIX U KaueCTBEHHBIX 3ajad. [lpu
ATOM [JJisi Pacy€THBIX 3a7a4y MPUOPUTETOM SBISAIOTCS 33Ja4d C SBHO 3aJaHHOU
¢u3nUecKkol  MOJENblO, TMO3BOJSIONIME  NPUMEHATh  U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK U MHTETpUpys 3HAHMS U3 Pa3HbIX
paznenoB. /[ kayecTBEHHBIX 3a/a4y MPUOPUTETOM SBIISIIOTCS 3aJlaHus Ha OOBSICHEHHE
NpOTEeKaHusl (PU3NYECKUX SIBJICHUNW M TPOIIECCOB B OKPYXKAlOIIeH >KU3HH, TpeOyromue
BbIOOpa (PU3UUECKON MOJEH JIJIsl CUTYAlMK MPAKTUKOOPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k maTepuaibHOTEXHHUYECKOMY
oOecreueHunto yueOHoro npoiecca 0a30Bbli YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO
o0uiero oO6pa3oBaHusl JODKEH M3Y4aThbCsl B YCJIOBUSAX MPEAMETHOrO KaOMHeTa (DU3MKU



WJIM B YCIIOBUSAX WHTETPUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabunere ¢u3uku AOKHO OBITH HE0OXoauMoe jabopaTopHoe o0OpyIOBaHUE IS
BBITIOJTHCHHSI YKa3aHHBIX B TIpOrpaMMe Mo (HU3MKE YUCHHYECKHX MPAKTHUECKUX PadoT H
JE€MOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHCTpannoHHOe 000OpyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUH C TPUHIIMIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH U OOECIEeYMBAET IIOCTAHOBKY TIEPEUUCICHHBIX B
mporpamMme 10 (U3MKE KIIOYEBBIX JIEMOHCTPAMKA IS WCCICIOBAHUS H3y4aeMbIX
SBJICHUA M MPOLIECCOB, SMIIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTtopHoe  o0OpynoBaHME Ui  YYCHHUYECKUX  IPAKTUYECKUX  paboT
dbopMHpyeTCSl B BUJIE TEMAaTUYECKHX KOMIUICKTOB M 00€CTIeUnBacTCs B pacu€Te OJHOTO
KOMIUJIEKTa Ha JABYX oOydamommxcs. TemaTHdyeckue KOMIUIEKTBI JIabopaTOpHOIO
000py10BaHUs IOKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM HCIIOJb30BAaHUU aHATOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIEC
1M (pOoBBIX Ta6OpATOPHUH.

OCHOBHBIMU LIEJISIMU U3yY€HHS PU3UKHU B 001IEM 00pa30BaHUM SIBISIIOTCA:

- (hopMUpOBaHKE UHTEpPECAa U CTPEMIJICHUS OOyYAIOUIUXCS K HAYYHOMY H3YUYEHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* pa3BUTUE TIPEJCTABICHU O HAyYHOM METOJI€ IMO3HaHUA U (POPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

- (hOpMUpPOBAaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3y4€HUS OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPHM3UKH;

- hopMUpoBaHHE€ yMEHUU OOBSICHSATH SIBJICHUS C MCIOJIb30BaHHEM (PU3MUECKUX
3HaHUU U Hay4YHBIX JJOKAa3aTEIbCTB;

- hopMUpOBaHHE TIPEACTABICHUM O poir (U3KMKU JJIs8  Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne OSTUX Iielel o0ecreuynuBaeTcs pelieHueM CISAYIOMUX 3aJad B

IpoIiecce u3ydeHus Kypca GU3uKu Ha YPOBHE CPEJIHEr0 o0IIero oopa3oBaHus:

« IPHOOPETeHHE CUCTEMBbl 3HaHUM 00 00mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAax, TEOpHsAX, BKIHOYAas  MEXaHHKy,  MOJICKYJSIpHYIO  (Pu3MKy,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

- (hopMUpOBaHKE YMEHHM MPUMEHSITH TEOPETHUUYECKUE 3HAHUS JJIsl OOBSCHEHHS
bu3HUecKuX SIBJICHUN B MPUPOJE W ISl MPHUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

« OCBOCHHE CIOCOOOB PEIICHHs PAa3IMYHBIX 33]lad C SBHO 3aJaHHON (HHU3MYECKOM
MOJIEJIBIO, 3a/1a4, MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (U3HUECKOU
MOJIEJIH, aJICKBATHOM YCJIOBUSAM 3aJ1auu;

* TOHUMaHue (PU3UIECKUX OCHOB M MPUHIIUIIOB JICHCTBHS TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOITYIO CPEY;



- OBJIQJICHUE METOJAMH CaMOCTOATEIIBHOTO IIJIAHUPOBAHUS U  MPOBEJICHUS
(Gu3MUEeCKMX HKCIEPUMEHTOB, aHalW3a W MHTEpIpeTauud HHPOpPMALIUH,
onpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

* CO3JAaHUEC YCIOBMM JUId DPa3BUTHA YMEHUH IPOCKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEAHEro OOIIero
oOpazoBanus otBoautcs 136 yvacos: B 10 kmacce — 68 yvacoB (2 waca B Heneno), B 11
Kytacce — 68 4yacoB (2 4yaca B HE/ICIIO).

[Ipenraraemerii B mporpamme 1o GU3NKe MepedueHb JTa00pPaTOPHBIX U MPAKTUYECKUX
paboT sBNSETCS PEKOMEHIOBAaHHBIM, YUUTENb JeJIaeT BHIOOP MPOBEACHHS J1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBbHBIX OCOOCHHOCTEHN 00y4aromuxcsl.

COIEPXAHUE OBYUYEHUASA

10 KJIACC

Pazgen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka — Hayka o mpupoe. Hayunbeie MeTobpI MO3HAHUS OKPYKAIOIIETO MUPA.
Poub skcriepuMenTa u TEOPHUH B MPOLIECCE O3HAHMSI TPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MopenupoBanue (U3MYECKUX SBJIEHUA M mpoueccoB. HaydHble TrUIOTE3BI.
®dusuyeckue 3aKOHbl M TEOpUU. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBUA.

Ponp 1 MecTo ¢u3uku B GOPMUPOBAHUU COBPEMEHHONW HAyYHOW KapTHUHBI MUpA, B
IIPAKTUYECKOM JEATEIBbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosble ¥ HU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pasznen 2. MexaHuka
Tema 1. Kunemamurka
Mexaunueckoe aBrxenne. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBIKeHUA. CucreMa

orcué€ra. Tpaekropus.

[lepemernienue, CKOPOCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUAIbHOM TOYKH, HUX TMPOEKIMUM HAa OCH CHUCTeMbl KoopauHar. CroxkeHue
MIEPEMELCHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE psMOIMHEHHOe ABKeHue. ['paduku
3aBUCHUMOCTH KOOpDAWHAT, CKOPOCTHU, YCKOPEHHUsS], MyTU U NepEMEILICHUS
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.



KpuBonunennoe nuxenue. J[BHKEHHE MaTepUAIIBHOW TOYKU IO OKPYKHOCTH C
MNOCTOSTHHOM 0 MOJIYJIK0 CKOPOCTBIO. YTJIOBAasi CKOPOCTbh, JIMHEWHAsE CKOpOCTh. [lepuon u
yacTtoTa obparnienus. LlenTpocTpemMuTenbHOe yCKOPEHHE.

TexHuyeckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHUE: CIUIOMETp, IBUKEHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NTEPEIAYN.

Jlemoncmpayuu

Mopenp cucrembl OTCYETA, WUIIOCTpPALUS KUHEMATHYECKUX XAPAKTEPUCTUK
JBUYKEHUSL.

[IpeoOpazoBaHue NBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBWKeHUs Tena, OpOIIEHHOTO TMOA YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaCHHUSL.

Hanpasnenue ckOpoCTH Ipu ABMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopuvie padomul

N3ydyeHne HEPABHOMEPHOTO JABWIKEHHS C LEIBI0 OINPENEICHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY ITyTAMU, IPOMICHHBIMU TEJIOM 3a
[IOCJIEA0BATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUYKEHHH C
HAa4YaJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenne qBuKeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocurensHOcTH ['ammies. IlepBwiii 3akoH Herotona. MHepuunanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuina. Ilpunnun cynepnosuuuu cui. Bropoi 3akoH Herotona st
MaTepUAIBHON TOUKH. Tpernii 3akoH Hbpl0TOHA 711 MaTepruabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buawsl Tpenus (mokos, ckoybxeHus, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbKEHUS U cuila TpeHHs nokos. Koadduirent tpenus.

Cuita cOnpOTUBIIEHUS IPH IBUKEHUY TEJIA B KUJIKOCTH WIIN Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTENBHO OCU BpauieHus. llnedo cumel. YcenoBus paBHOBeCHs
TBEPJIOIO TeJa.

TexHnyeckue ycTponucTBa U NPAKTUYECKOE IPUMEHEHUE: MTOAIINIIHUKY, ABUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenune nHepuuM.



CpaBHeHHE Macc B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3axkon HeroToHa.

N3mepenue cu.

CnoxeHue Cull.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAe(hOpMaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKECHUSI.

VY cnoBust paBHOBECHS TBEPAOTO Tea. Buapl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIH.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanuKe

Nmmynbc MatepuanbHOM TOYKHM (TeNa), CUCTEMbl MaTepUalIbHBIX To4YeK. Mmmyibe
CUJIbl U U3MEHEHUE UMITYJIbCA TEJIA. 3AaKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass »Heprusi MaTepuaJibHOM TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTenmumanbHas sHeprus. [loTeHuuanbHas 3HEpPrus ymnpyro jaepopMupoBaHHOMN
npy>kuHbl. [loTeHnnanpHas sHeprus Teja BOJIM3U MOBEPXHOCTH 3EMJTH.

[ToTenmnuanpHbIe M HEMOTEHIIMAIBbHBIE CHIIBI. CBsI3b pa0OThl HEMOTEHIIUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU YJHEPTUU CUCTEMBI TEJL.
3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecknue yCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHUE: BOJIOMET, KONED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenune abCoOMOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOM SHEpPruu Tejia Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.



Pazpnen 3. Moaekyasipaas pu3nka 1 TepMOJIMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM U HMX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. uddysms. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUS YacTHI] BenlecTBa. Moenu CTpOEHHUs ra30B, )KUAKOCTEN U TBEPIBIX TEN
1 00bSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojeniel. Macca U pa3Mepbl MOJIEKYII.
KomnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. lllkana Temmeparyp
Llenbcus.

Mopens wuaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJIPHOKUHETHYECKOM
TEOPHH HICATBHOTO raza. AOCONIOTHAsI TEMIIEpaTypa Kak Mepa CpeaHEHd KMHETHYECKOU
SHEPruM TEIUIOBOrO ABWKEHMS vactull raza. Illkama temneparyp KensBuna. I'azoBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akoH J[lamerona. HM3omponeccsl B
UJEAIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BeUIECTBa, (OoTOrpapuu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMU.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOIIKE CYILIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJIEHCTBUA.

Mogens, WUTIOCTpUpYOIIas IpUpoay AaBICHHUS I'a3a Ha CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSTHUSA HICATBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Ornpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE U3MEpEeHHUI 00béMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXKTy TapaMeTpaMH COCTOSIHUS pa3pexKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoauHaMuueckass CHCTEMA. DBHYTpEHHsSII SHEPTUS  TEPMOAMHAMUYECKOMN
CUCTEMBI U crocoObl e€ u3MeHeHus. KomumdecTBo TemaoTrel M pabota. BHyTpeHHss
SHEPrusi OJJTHOATOMHOIO HMJEaJbHOIrO Ta3a. Buubl Teruonepenayu: TEMIONPOBOIHOCTb,
KOHBEKIUS, U3JIy4eHHE. Y IelbHas TEeIIOEMKOCTh BellecTBa. KolnyecTBO TEIOThl Npu
TeIIonepeaaye.

[Tonsitue 06 anguabatHoM mpouecce. [lepBriii 3akoH TepmonuHaMuku. [IpuMenenue
MEePBOTO 3aKOHA TEPMOJMHAMHUKK K wu3omporeccaMm. [paduueckas WHTEpHpeTarus
paboThI raza.

Btopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCcTh PO1IECCOB B MIPUPOJIE.



TemnoBeie Mamuubl. [IpuHUIMIBI AelcTBUA TeMIOBbIX MamuH. [IpeoOpazoBanus
SHEPrUHU B TEIUIOBbIX MalnHax. KoadpuimeHT nose3Horo nelcTBys TEIIOBOM MalIUHBI.
[Mukn KapHo m ero kKod()@PHUIMEHT MOJIE3HOTO ACUCTBHUSA. DKOJOTHYECKHE TPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHruecKue yCcTpoWCTBa U MPAKTUUECKOE NMPUMEHEHHE: JBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIbHHUK, KOHIULIUOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEeHHEH YHEPTHH Tella IPY COBEPILIEHUH padOThI: BBUIET MPOOKHU U3
OyTBUIKM TIOJI JEHCTBUEM CKAaTOTO BO3JlyXa, HarpeBaHue »¢upa B JaTYHHOH TpyOKe
nyTéM TpeHus (BUECOAEMOHCTpAIus).

N3MeHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Tela IpH TeIulonepeiaye.

OnpIT M0 aAabaTHOMY paCUIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBoii TypOWHBI, JIBUTATENsl BHYTPEHHETO CrOpaHusi, pPEaKTHBHOIO
JBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol U3mepenue

YIEIBHOHN TEIUIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazosvie nepexoovl
[TapooOpa3oBanue u koHaeHcauus. McnapeHue u kuneHue. AOCONIOTHAs W

OTHOCHUTENbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHBId map. VYAelbHas TeIioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT AaBJICHUS.

TBépnoe teno. Kpucramnmueckue u amopdHble Tena. AHHM30TPONUS CBOMCTB
kpuctaiwioB. JKuakue kpuctamiel. CoBpeMmeHHble Marepuanbl. [lnaBienwe wu
KpucTayui3anus. Y aelbHas TerioTa miasienus. CyOaumanusi.

VYpaBHeHuUE TEII0BOTO OaaHca.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMM TIOJYYEHHs] COBPEMEHHBIX MATE€pUajoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMoHCTpalus KpUCTaioB.

Vuenuueckuii akcnepumenm, nabopamopusie pabomul U3mepenue

OTHOCUTEILHOM BIAXKHOCTH BO3TyXa.



Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. DJIEKTpUueckui 3apsi. J(Ba BuAa BJIEKTPUUECKUX 3apsiioB.
[IpoBOAHUKM, AMRIIEKTPUKH M TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsiaa.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. TouyedHblid 3J€KTpUYECKHNA 3apsii.
OnekTpuueckoe nose. Hanpspk€HHOCT 3JIEKTpUYECKOro nojis. [IpuHuun cyrneprno3uiun
ANEKTPUYECKUX NoJieh. JIMHNKM HANpsHKEHHOCTH AJIEKTPUYECKOTO MOJIA.

PabGorta cun snekrpoctatnueckoro mnois. [lorennuan. Pa3sHocTh MOTEHIMANOB.
[IpoBOOHUKM ¥ JUPJEKTPUKKA B BJIEKTPOCTaTHUUECKOM moJie. [(udnekrpuueckas
MPOHUIIAEMOCTb.

OnexktpoémkocTh. KonzaeHcatop. DIJIEKTPOEMKOCTh IIIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE  INPUMEHEHUE:  DIEKTPOCKOI,
AIEKTPOMETP,  DJIEKTPOCTATHYECKas  3aluTa,  3a3e¢MJICHHE  JJIEKTPONpHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MMPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOWIAIU IUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul U3mepenue

ANEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.

Uctounuku Toka. Cuina toka. [IoCcTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

OJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  COMNPOTHBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa snexrpudeckoro toka. 3akoH Jxoyns—JIenmna. MOIHOCTE 3JIEKTPUUECKOTO
TOKa.

DJIIEKTPOJIBUKYIIAasi CUJIa U BHYTPEHHEE CONPOTHUBJIIEHUE HCTOYHHMKA TOKA. 3aKOH
OMa [171s1 TOTHOM (3aMKHYTOM) 35eKTpruueckol nenu. KopoTkoe 3aMbIkaHueE.



DNeKTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs M MPUMECHAs MPOBOAUMOCTD MOJYIPOBOIHUKOB.
CaoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTpUYECKH TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DNEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.

DnexkTpuyeckuid TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOSITENbHBIA pPa3psII.
Monnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKUA TOKAa, 3JIEKTpOHArpeBaTelbHble MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHUS, BaKyyMHbI JAMOA, TEPMHUCTOPHl U
(OoTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS IWJINHIPUYECKUX IIPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
IIOIIEPEYHOI 0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipssmoe  wm3MepeHue  JIIEKTPOABHXKYIIEH  cwibl.  KopoTkoe — 3amblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomul U3yuenue

CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne DAEKTPOABMKYIIENM CHJIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kinacce ocyliecTBiIsieTcs: ¢ y4ETOM
CoJiepKaTeNIbHBIX MEXITPEAMETHBIX CBSI3€H C KypcaMu MAaT€MAaTHKH, OMOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvlie nowsamus, CBS3aHHbIE C U3YYEHHUEM METOJOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAYYHBIH (pakT, runoresa, (u3nueckas BeJIMUYMHA, 3aKOH, TEOpHS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CHUCTEMBbl ypaBHEHUM, JIMHEHHas (QyHKUMs, napadoa,
runepOoa, ux rpauku U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMH: CUHYC, KOCUHYC,



TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUIOHOMCTPUYICCKOC TOXKACCTBO, BCKTOPbI M HX
ITPOCKIWMHU HA OCU KOOPAMWHAT, CJIOKCHUC BEKTOPOB.

buonoeus: wmexanmueckoe ABWKEHUE B JKUBOW mipupozae, auddysus, ocmoc,
TEIJIOO0OMEH JKMBBIX OpPraHU3MOB (BHIBI TEIUIONEpEaun, TEIUIOBOE pPaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOU MIPUPO/IE.

Xumus: JAUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHHC ATOMOB H MOJICKYJI, MOJIb
BCIICCTBA, MOJIIpHaA MacCCa, TCIIIIOBLIC CBOMCTBA TBépI[BIX TCII, }KI/II[KOCTGﬁ H Ta30B,
QJICKTPHUICCKHUC CBOMCTBA MCTAJIJIOB, JICKTPOJIUTHYCCKAA JUCCOIHUALW:A, I'aJIbBAHUKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBMIKECHUN C HWCIIOJB30BAHUEM MEXAaHWU3MOB, YUET
TPEHUSI B TEXHUKE, MOIIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJIbCa B
TeXHUKEe (pakera, BOJOMET U JIpyrue), IBUraTelib BHYTPEHHETO CropaHus, NapoBas
TypOrHa, OBITOBOM XOJIOJAWIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH MOTYYEHUSI COBPEMEHHBIX
MaTepualioB, B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, BJIEKTPOCTATUUYECKAs
3alIuTa, 3a3eMJICHUE AJIEKTPOIIPUOOPOB, KCEPOKC, CTPYWHBI  TIPUHTED,
AJIEKTPOHArpeBaTEIbHbIC TPUOOPHI, AIEKTPOOCBETUTEIbHBIC PUOOPHI, FaTbBAHUKA.

11 KUIACC

Paznen 4. JjekTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMmojelicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTtHoe
none. Bexkrop MarHuTHOW WHAYKUMU. [IpHHIMIT CyNepro3WIMM MAarHUTHBIX IIOJIEH.
JluHMKM MarHUTHOW MHAYKIMU. KapThHa TMHUA MarHUTHOM MHIYKIIMH TI0JI TOCTOSIHHBIX
MarHUTOB.

MaruutHoe moJjie MPOBOJHMKA ¢ TOKOM. KapTWHa JMHUN WHIYKIIMM MarHUTHOTO
MOJIS1 IJTMHHOTO IPSIMOTO MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOIyiabp M HampaBiieHUE. J[BM)KEHUE 3apsHKEHHOW YaCTHIIBI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cumnel JlopeHua.

SlBneHne AIEKTPOMAarHUTHOM MHAYKIUMU. [IOTOK BEKTOpa MAarHUTHOW WHIYKLHH.
DJIEKTPOJIBIKYIIAS CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHuTHOM MHIYKIuu Dapajes.

BuxpeBoe nsnekTpudeckoe moJie. OJEKTPOABMXKYINAS CWila HMHAYKIUU B
MIPOBOAHUKE, JIBIXKYIIEMCS TTOCTYNAaTEIbHO B OJTHOPOAHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTb. SABnenue CaMOUHYKIINH. DNEeKTPOABIKYIIAS cuia
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE NPHUMEHEHME: ITOCTOSHHBIE MAarHUTHI,
ANEKTPOMATHUTBI,  AJIEKTPOJBUTATENNb,  YCKOPHUTEIM  JJIEMEHTAPHBIX  YaCTHII,
WHIYKIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO My4YKa MATHUTHBIM MOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTh 3JIEKTPOJABMXKYIIEH CHIJIBI HMHAYKIHH OT CKOPOCTH H3MEHEHUs
MarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul U3yuenue

MAarHUTHOTO I1OJIS1 KaTYIIKU C TOKOM.

HccenenoBanue neidCTBHS TOCTOSSHHOIO MarHuTa Ha paMKy ¢ TOKOM. McciienoBanue

SIBJICHMSI DJIEKTPOMArHUTHOM MHAYKIUU.

Paspnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€0AHUA

Konebarenbnas cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOanus. ["apMoHHYeCcKue
konebanus. [lepuon, wactora, ammutyaa u dasza kojebanuit. [IpyKUHHBIMN MasTHUK.
MaremMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHHWYECKHX KoseOanuid. IIpeBpaienue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJIeOaHUs B UJ1€aJIbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMH M DJIEKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHUS DSHEPIMM B HUJCAIbHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxaronmx KoJjieOaHUsSX. BbIHYXIEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[Tepemennsblil TOk. CUHYCOMAQIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYITHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSKEHHUS.

Tpancpopmarop. IlpousBoacTBO, Tmepemadya W MOTPEOJCHUE DIICKTPUUECKOU
SHEPruu. OKOJIOTMYECKHE PUCKUW TIPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUS AJIEKTPOIHEPI U B MIOBCETHEBHOMN KU3HHU.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPUYECKUNA 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIEepeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB  KoJIEOATENIbHOW  CUCTEMBbI  (IPYKUHHBIA — WIIH
MaTEeMaTUYECKUI MasITHUK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Habutoienue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuumiorpaMMsl  (3aBUCMMOCTH CHJIBI TOKa W HAINpPSDKEHUS OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onanc mnpu  1MOCIENOBAaTEIbHOM  COCIMHEHHWHM  PE3UCTOpa,  KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopueinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MajbIX KOJeOaHUM rpy3a Ha HUTU OT JITMHBI
HUTHU U MaccChl rpysa.

HccenenoBanue NMEPEMEHHOIO TOKAa B LEMNH U3 IOCIENOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 6OJIHbL

MexaHnudeckue  BOJIHBI, ycioBus  pacnpoctpaHeHus. llepuwox.  Ckopocth
pacnpoCTpaHEHUs U JUIMHA BOJIHBIL. [loniepeunblie U MPOJIOIbHBIE BOJIHBI.

WNuTtepdepenius u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS H3JIY4YEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B asnexrpomarautHOl BoOnHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPAXXEHUE, MpeJIOMJIEHUE, Moyspu3anus, Iudpakius,
unTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ilkana 5>JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHuEe »>IEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMITBI paaUOCBA3H U TeNEBUACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoiicTBA W  MPAKTUYECKOE MPUMEHEHHE:  MY3bIKaJbHbIC
WHCTPYMEHTBI, YyJIbTpPa3ByKoBas JMarHOCTUKA B TEXHHKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: M IPeTOMIICHUS] MEXaHUYECKHUX BOJIH.



Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4acTOTOM
KOJIeOaHU .

UccnegoBanne CBOWCTB JJIEKTPOMATHUTHBIX BOJH: OTPAXEHHUE, MPEIOMIICHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpsMonuHeliHOE pacnpOCTpaHEHUE CBETA B OJHOPOIHOM
cpene. JIyu ceera. ToueuHblii HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl OTpakeHHs cBeTa. [locTpoeHue u300pakeHUN B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN TOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHblii yroil moaHoro
BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoiue " paccenBaOIINE  JIMH3BIL. Tonkas JIMH3A.
DoKyCHOE PacCTOSIHUE U ONTUYECKas cujia TOHKOM uH3bL. [locTpoenune nzodpaxkeHuii B
coOHparoluX 1 paccenBaromuX JuH3ax. opmysa TOHKOM JIMH3bL. Y BETUYECHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnogas ontuka. MaTepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS
HaOJI0/ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceeta. Judpakironnas peméerka. Y cioBue HaOIIOISHUS TIIaBHBIX
MaKCHMYMOB Opy TMaJCHUM  MOHOXPOMATHYECKOTO  CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: OUKH, JIymna, oToarnmnapar,
MIPOCKITMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TUGPaKIIUOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacpoCTpaHEeHUE, OTPAXKEHHUE U MPETOMIICHUE CBETA.
OnTtuyeckue MpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnenoBanue CBOMCTB N300pakKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIIny cBeTa.

HaGnronenne mudpakumm cBera. HabGmronenue

JUCIIEPCHH CBETA.



[TomydyeHnue cekTpa ¢ TOMOIIBIO TPU3MBI.

[TomydyeHue cnekTpa ¢ mOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.
Habmronenue nossipu3anum cBera.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBHON TEOPHH OTHOCHUTEILHOCTH
I'parniel IPUMEHMMOCTH KJIaCCHMYECKOM MexaHuku. [loctynaTel cnenuanbHON
TEOPUH OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOJAYJIS CKOPOCTHM CBETa B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKON YaCTHULBI. DHEPIHUs ITOKOS.

Pasznes 7. KanToBas pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonbl. Gopmyna [lnanka cBsa3M 3HEprum (PoTOHA C €ro 4acTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpbiTue u ucciuenoanue ¢orodddexra. Onbitel A. I'. CroneToBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OuHmTeitHa 1is  doToddhdexra. «KpacHas rpaHHIaN
dhororddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpoiCTBA W  MpPaKTUYECKOE TMpUMEHEHue:  (POTORIeMEHT,
dhoTonaTUMK, COHEUHAs: OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha YyCTaHOBKE C LIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogaenr aroma Tomcona. OmbiTel Pesepdopaa mo paccesHUrO o -4acTHIL.
[Tnanerapuras monens aroma. [loctynatel bopa. Uznydyenue u nornomenre GoToHOB TipH
Iepexo/ie aToMa C OOHOTO YPOBHS JHEprud Ha Apyroul. Bunbl cnextpoB. Crnektp
YPOBHEMN SHEPIUMU aToMa BOJOPOA.

BonHoBble cBoiicTBa uyactul. Bomnel ne bpoinsa. KopnyckymnsipHO-BOIHOBOM
Iy aJIN3M.



CHOHTaHHOE U BBIHYK/IEHHOE U31yYCHHE.

TexHuyeckue ycTpolcTBa M INMPAKTHUYECKOE NMPUMEHEHHE: CIEKTPaJbHBIN aHaIu3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenune mMHEHYATHIX CIIEKTPOB U3ITyUCHHUS .

Jlazep.

Vyenuueckuii skcnepumenm, nabopamopusie pabomul Habnonenue

JMHEWYATOro CHEeKTpa.

Tema 3. Amomnoe a0po
OKCHEpUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sgapa. OTKphITHE

panuoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuto coctaBa paguoOaKTHUBHOIO
usnydenus. CBoicTBa anbda-, 6eta-, raMMa-u3IydeHUsI.
BrnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OtkpeiTHE mNpoTOHa W HeWTpoHa. Hyknonnas wmonens sapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncinio sapa. M30Tormsl.

Anbba-pacnaa. DIEKTpPOHHBIM M TO3UTPOHHBIN Oera-pacmajn. ['amMMauzimydeHHe.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue U CUHTES s1€Ep.

SAnepubiit peaktop. TepmosnepHsiii cuntes. [Ipo6ieMbl U MEPCHIEKTUBBI SAECPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI SIAEPHOU SHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE IIPUMEHEHME: HO3UMETpP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii  sxcnepumenm, nabopamopuvle pabomwsl ViccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Otanbl pa3BuTHs acTpoHomuu. [IpukIagHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE

aCTPOHOMMUH.
Bup 38é3qH0r0 HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.
CoJyiHeUHas cucTeMa.



Connue. ConneyHast akTUBHOCTb. Mictounuk sHeprun ConHua u 3BE€31. 3BE3/bI, X
OCHOBHBIE XapaKTepUCTUKH. /lnarpaMma «CIEKTpalbHbII KJI1acC — CBETUMOCTbY. 3BE3/bI
IJIaBHOW MOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» ISl 3BE3 IIaBHOM
nocjenoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHbIE NPEICTABICHUS O
IPOUCXOXKIEHNHU U HBOIOIMU CosHIAa U 3BE311. DTaIllbl )KMU3HU 3BE3L.

Mneunslii [1yts — Hama ["anaktuka. [Tonoxenue u nprxenre CosHna B ['anaktuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. YEpHbIE IBIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:1a. Pazderanue rajiakTHk.
Teopus bonpmoro B3psiBa. PenukToBOE H3ITydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGntogenuss HEBOOpPYKEHHBIM TIJ1a30M C  HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPEJENICHUs MOJI0KEHNUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOIO NOJIyILIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuynoro IlyTu.

O06o0maromniee MOBTOPEHUE

Ponb pusuku U acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKON, COLUAIBHON U
TUYECKON cepax AeATEeTbHOCTU YEIOBEKA, POJIb U MECTO (PM3UKM M aCTPOHOMHH B
COBPEMEHHOW HAy4yHON KapTUHE MHpa, pOJib (PU3HUECKOW Teopuu B (HOPMHPOBAHUU
NpEJCTaBICHUA O (PU3NYECKOW KapTUHE MHpa, MECTO (U3NYECKON KapTUHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocyiiecTBiasieTcs: ¢ y4ETOM
collep KaTeNIbHBIX MEXIPEJIMETHBIX CBSI3€M C KypcaMd MaT€MAaTHKH, OMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonsamus, CBS3aHHbIE C UW3YYEHHUEM METOJOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAYYHBIH (akT, runores3a, (pu3nueckas BEIUYMHA, 3aKOH, TEOpU,
HaOII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHWe CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIIUH:
CUHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M MX IPOCKIMM HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB, IIPOU3BOJHBIE
AIIeMEHTapHbIX (YHKUWNA, MPU3HAKU MOJ00MS TPEYroJIbHUKOB, ONpPEIECICHHUE MIIONIAIN
MI0CKuX Quryp u o0bEéMa Ted.

buonocusa: snextpuueckue IBICHUS B )KUBOU MPUPOJIE, KOJieOaTeIbHbIE IBUKEHUS B
KUBOW MPUPOJE, ONTUUYECKUE SIBJIEHUA B KUBOU MPUPOJIE, IEUCTBUE PAJUALINN HA )KUBbIE
OpraHU3MBI.

Xumus: CTpo€HHE aTOMOB M MOJIEKYJ, KPUCTAJUNIMUECKasi CTPYKTypa TBEPIBIX T,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUIECKON PEeETKU, CIEKTPATIbHBIN aHAIN3.



l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX Py, (OTOCHEMKA
36MHOMU ITIOBEPXHOCTH, IIPEICKa3aHNUE 36MIICTPSICEHUN.

Texnonocus:  JMHAW  DJEKTpOIlepeAad, TEHEparop  IMEPEMEHHOI0  TOKa,
ANEKTPOJBUTaTENb, UHAYKIIMOHHAS T1€4Yb, Pajap, PaAUONPUEMHUK, TEIEBU30pP, aHTCHHA,
tenedon, CBU-nieub, NpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTUKA, COJIHEYHAs OaTapest.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeaMera «dusznka» Ha YPOBHE CpPEAHETO OOMIEro
obpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUHUTh JOCTIKECHHE CIICIYIOMINX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pe3yNabTaThl OCBOCHHS y4ueOHOro mpeamera «DU3MKa» TOJKHBI
OTpaxxaTb ~ TOTOBHOCTb M  CIHOCOOHOCTh  OOYYaIOMIMXCS  PYKOBOJICTBOBATHCA
chOpMUpPOBAaHHOW BHYTPEHHEH  MO3UIMEN  JIMYHOCTH, CHUCTEMOM  I[EHHOCTHBIX
OpHEHTAlIUN, TTO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIONIUX TPATUITMOHHBIM
LEHHOCTSIM POCCUHCKOro OOIlEeCTBa, pPAaCIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIIbHOCTH B TMPOILIECCE pPEANU3alMi OCHOBHBIX HANpaBICHUNM BOCHUTATEILHOU
NEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIUU O0YYAIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOTO  4J€HAa  POCCHICKOrO  OOIIeCTBa; NPHUHATHE  TPaJAUIIMOHHBIX
0O0IIIeYeIIOBEYECKUX TYMAaHUCTUYECKUX U JIEMOKPATUUYECKUX IIEHHOCTEH; TOTOBHOCTH
BECTU COBMECTHYIO JEATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOIiecTBa, y4acTBOBAaTh B CaMOYIIPaBIEHUU B 00pa3oBaTEIbHOM OpraHU3AIMH;, YMEHHE

B3aMMOJIEHCTBOBATh C COIMAIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
ux GYHKOUSIMH W Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTApPHOM M BOJIOHTEPCKOM
ACSITEIBHOCTH; 2) MATPUOTHYECKOT0 BOCHHUTAHHMA: CHOPMHUPOBAHHOCTH POCCHUCKOM
FPAKIAHCKOM  WJAEHTUYHOCTH, MaTPUOTU3MA; LICHHOCTHOE  OTHOILIEHHE K
roCyJIapCTBEHHBIM CUMBOJIaM, IOCTUKEHUSIM
POCCUICKMX YUY€HBIX B 007acTH (DU3MKM M TEXHHKH; 3) JYXOBHO-HPABCTBEHHOIO
BOCHHUTAHMA: CHOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, ITUYECKOTO MOBEACHMUS;
CIIOCOOHOCTH OLIEHMBATH CUTYAIMIO0 U PUHUMATh OCO3HAHHBIE PEIIECHUS, OPUECHTUPYSICh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U LICHHOCTH, B TOM UHCJIE€ B AEATEIBHOCTH YUYEHOIO;
OCO3HAHME JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMYUBOTO OymyIero; 4) 3cTeTH4ecKoro
BOCIIMTAHMUA: HCTETUYECKOE OTHONIEHHWE K MHUPY, BKJIIOYAs OCTETUKY HAYy4YHOTO
TBOPYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5) TpynoBOro BOCHHTAHMSI: UHTEPEC K pas3ivuHbIM chepaM mpodecCHOHATBLHOM
JESTETPHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PU3MKOW M TEXHHKOH, YMEHHE COBEpIIAThH



OCO3HAHHBIN BBIOOp Oymymieil mpodeccuu M pearn30BbIBATh COOCTBEHHBIE KU3HCHHBIC
TJIaHBI, TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00IaCTH
Gu3MKM HA TPOTSHKEHWH BCEH Ku3HU; 6)
IKOJOTHYECKOTO BOCTIMTAHMSA:
c(OPMHUPOBAHHOCTH IKOJIOTHIECKON KyIbTYpPhl, OCO3HAHHE TI00ATEHOTO
XapakTepa JKOJOTHYECKUX MpoOjeM; IUIAaHMPOBAHWE W OCYIISCTBICHHE IEHCTBUN B
OKpY>KaroIlel cpeie Ha OCHOBE
3HAHUSA I[eJIeH yCTONYNBOTO Pa3BUTHS YEIOBEUECTBA; PACIIMPEHUE OIBITA ACITEILHOCTH
AKOJIOTHYECKOI HAMPaBICHHOCTH HA
OCHOBE HMCIOIIUXCS 3HAHWA 1O Qusmke; 7)
HEeHHOCTH HAYYHOI0 MO3HAHHUSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3MUECKON HAyKW; OCO3HAHHE LIEHHOCTH HAyYHOU AESITEeIbHOCTH,
FOTOBHOCTh B Ipouecce H3ydyeHHs (U3UKMA  OCYIIECTBIATh NPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€SITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/bHBIEC YHHBEPCAJbHBbIE YUueOHbIe AeiicTBHs ba3oBbie
JOru4ecKue JefcTBHA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMY, paccMaTpPUBAThH
€€ BCECTOPOHHE; ONPEAEHATh LEIU AEATSIbHOCTH, 3aaBaTh ITAPAMETPHI U KPUTEPUU UX
JOCTUKEHUS, BBISIBISTh 3aKOHOMEPHOCTHM W TMPOTUBOPEUUS B PpaccMaTpPUBAEMbBIX
(bu3MYecKuX SIBJICHUSAX; pa3pabaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C y4ETOM aHAIM3a
UMEIOIIUXCS
MaTepUaJbHBIX U HEMaTePUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B ACATEIHLHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJILTATOB
1I€JISIM, OLICHUBAaTh PUCKH TOCJIECACTBUM JEATEILHOCTH; KOOPJAUHUPOBATH U BBIMNOJHSITH

paboTy B YCIOBUAX PEATLHOTO,

BUPTYaJbHOTO W KOMOMHHPOBAHHOTO B3aMMOJCHCTBHS; pa3BUBATh KPEATUBHOE

MBIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBareibckue 1eiCTBUS:
BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOIaMU
buznueckoil HayKu;

BJAJIeTh HABbIKAMHU Y4eOHO-MCCIIEIOBATEILCKON U MPOEKTHOM NEATEIbHOCTH B
o0nacTu pu3nKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJ/IOB
pelieHuss 3aga4  (PU3MUECKOro COJCp)KaHUS, TNPUMEHEHHIO pa3IMYHbIX METOJI0B
MO3HAHMS; BIAACTh BHUAAMU JEATEIBHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUS, €ro
MHTEPIIpEeTaluy, MpeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBbIX YUEOHBbIX CUTYyallUsX, B



TOM YHCJIE TIPU CO3/IaHUH yUEOHBIX TPOEKTOB B 0071aCTH (DU3UKH; BBISBIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3W W aKTyaJIU3UpOBaTh 3aJady, BbIABUTATh TUIOTE3Y €€ pEeIIeHUs,
HaXOJUTh apTyMEHTHI IS I0Ka3aTelIbCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PELICHUS; aHAIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUs 3a7aul pe3ysIbTaThl,
KPUTHUYECKA OLEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBHSIX; CTABUTH M (POPMYJIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON
JEeSTETPHOCTH, B TOM YHCJIE TIPHU M3YYeHUU (DU3UKHU; TaBaTh OIICHKY HOBBIM CHUTYaIIHsIM,

OLICHUBATh MPUOOPETEHHBIM OMNBIT; YMETh IEPEHOCUTh 3HAHMS N0 (UUKE B

PAKTUYECKYIO 00J1aCTh
KUZHEACATEIbHOCTH; YMETh HUHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0JiacTeil; BBIABUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TOAXObI U

pelIeHus; CTaBUTh MPOOJIEMBbI U 3a/1a4H, JOMYCKAIOIINE alIbT€PHATUBHbIE

peleHus.

Pabora ¢ nnopmanueii:

BJQJICTh HAaBBIKAMHU TMOJy4YeHUs UWHOOpMAIMU (QU3UYECKOTO COJEpKaHUS U3
MCTOYHUKOB DPa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISITh IOWUCK, aHaju3,
CUCTEMATH3AlMI0 M HWHTEPHpPETAlNi0 HHPOPMAIMU PA3JUYHBIX BHJIOB U  (QopM
MPEJCTABIICHUS; OIEHMWBATh JOCTOBEPHOCTh HH(OpPMAIMU; HCIOJIB30BaTh CPEACTBA
MH(QOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHA B PEUICHUM KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3AIlMOHHBIX 3aJad ¢ COONIOACHUEM TpeOOBaHMI
SPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHUEHBI, PECcypcocOEpeKeHMs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM OE30MacCHOCTH; CO37aBaTh TEKCTHI
(bu3MYecKoro cojepKaHusl B pa3nyHbIX PopmaTtax ¢ yd€ToM Ha3zHaueHUs MHPopMaIuu
U 1IeJIEBOM ayJIUTOPUH, BEIOMPAsI ONTUMAIBHYIO (DOPMY IIPEACTABICHUS U BU3yAJIM3alIUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:
OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTyalUd W cMsr4arb
KOH(JIUKTBI; pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEACTB; NOHUMAThb M UCIOJb30BATh IIPEUMYIIECTBA KOMAHIHOM U
VHIUBUTYAJIBHOMN
paboThI; BHIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUMN C YU4ETOM OOLIUX
MHTEPECOB ¥ BO3MOKHOCTEMN Ka)JI0T0 WieHa KOJUIEKTUBA; MPUHUMATh LIEJIA COBMECTHOM
NEATEIbHOCTH, OpPraHU30BBIBAaTH U KOOPAMHUPOBATH IEHUCTBUA II0 €€ JOCTHIKECHMIO:
COCTaBJIATH IUUIAH JEHUCTBUM, pACOPEAECHATH POJIM € YYETOM MHEHUNW YYaCTHHUKOB,
o0CyXIaTh pe3yJbTaTbl COBMECTHOW pabOThI, OIEHUBATh KAYECTBO CBOETO BKJAAa U
Ka)XJI0TO YYaCTHHKA KOMaH/bl B
oOmMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEpUsM; MpeJularaTb HOBBIE MPOEKTHI,
OLICHUBATh UAEH C IO3ULIMU HOBU3HBI,



OPUTHUHAJIBHOCTH, HpaKTH‘lCCKOﬁ 3HA4YUMOCTH, OCYHICCTBIIATH IIO3UTHUBHOC
CTPATCTUYCCKOC IMMOBCACHHUC B PA3JIMIHBIX
CUTyaluAax, IPOABJEATE TBOPUCCTBO U B006pa}KeHHe, OBITH NHHUIIMAaTUBHBIM.

PeryasiTuBHble YHUBeEpPCcaJbHbIe yueOHbIe JeiicTBUs CaMoopranu3anusi:

CaMOCTOSITENIEHO OCYIIECTBIISITH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTH (DU3UKHU
1 aCTPOHOMUU, BBISBIISITH MIPOOJIEMBI, CTAaBUTh W (POPMYITHPOBATH COOCTBEHHBIC 3aJa4H;
CaMOCTOSITENIFHO COCTABIIATH IJIaH PEIICHHs] PAacUETHHIX W KAadeCTBCHHBIX 3a/ad, IJIaH
BBITIOJTHCHHSI TIPAKTUYECKON PabOThI C y4ETOM HMEIOIIMXCS PECypcoOB, COOCTBEHHBIX
BO3MOXKHOCTEH W TPEANOUYTEHU; JaBaTh OIEHKY HOBBIM CHUTYAIHsIM; PACIIUPATH PAMKH
yueOHOro MpenMeTa Ha OCHOBE JIMYHBIX TMPEANOYTCHUM; N1e1aTh OCO3HAHHBIM BHIOOD,
apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIICHWE; OICHWBATh NPHOOPETEHHBIA OIBIT, CIIOCOOCTBOBATH

(GopMUPOBAHHUIO U TIPOSBICHUIO IPYAULIUN B 00JIaCTH
(U3UKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B ICSITCIIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJIQJICTh HaBBIKAMHU TO3HABATEIbHOW pedIeKCHM KaK OCO3HAHHS COBEPIIAEMbIX
JIEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHHUI;

MCIIOJIb30BaTh MPUEMBI peJIECKCHU TSl OLIEHKH CUTYyallld, BEIOOpa BEPHOTO
PEIICHMS; yMETh OIICHHBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PEIICHHS 110 UX
CHIDKCHUIO, IPUHUMATh MOTHUBBI H apTyMEHTHI IPYTUX IPU aHATIU3E PE3yIbTaTOB
JeSTeTbHOCTH; IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA; MPUHUMATD

MOTHBBI M apTYMEHTBI JPYTUX TPU aHAJIN3€E PE3yJIbTATOB
NeSTeNbHOCTH; TPU3HABATh CBOE MPaBO M MPaBO APYIHX Ha

OIIIHUOKH.

B mpomecce mocTukeHUsT JUYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMBI TIO
(dbusuKe 1151 ypOBHS CpeaHEro o0uiero oopazoBaHus y 00y4aronuxcsi COBEpPIICHCTBYETCS
HYMOILIMOHATBHBIN HHTEIIEKT, TIPEANOoaralonui choOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TIOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHME, BUJICTh HAIIPaBJIECHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAILHOMN cdepbl, ObITH
YBEPEHHBIM B ce0e€; CaMOpETyJIUpPOBAHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBENIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K
OMOITMOHAJIGHBIM HM3MEHCHUSM W TPOSBIATH THOKOCThb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIONIEH CTPEMJICHHE K JTOCTIKCHHIO IICJIM U YCIIEXYy,
ONTHMH3M, WHHUITMATUBHOCTh, YMEHHE JCHCTBOBATh HMCXOJS M3 CBOUX BO3MOXKHOCTEH;
AOMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTHh MOHUMATH SMOITMOHAIILHOE COCTOSIHHUE IPYTHX,
YUUTHIBAaTh €ro TMPH OCYIIECTBICHWH OOIIEHUs, CIMOCOOHOCTh K COUYYBCTBHIO U



COIICPCIKUBAHUIO, COINUAJIBHBIX HABBIKOB, BKIHOYAROIIUX CITOCOOHOCTh BBICTPANBATh
OTHOILICHUA

C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TPOSBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax poOJdb U MecTOo (PU3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbl MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKOU AEATEILHOCTU JIIOJEH; YUUTHIBATh TPAHULIBI IPUMEHEHUS
U3YYCHHBIX (DU3MYECKUX MOJIeNiel: MaTepualbHas TO4YKa, WHEpIUajibHas CUCTEeMa
oTcu€Ta, abCOMOTHO TBEPAOE TEJIO, UACATBHBIN ra3, MOJEIN CTPOCHUS Ta30B, JKUAKOCTEH
1 TBEPJIBIX TEJI, TOYCUHBIN SJICKTPUUECKUIN 3apsi/i PU pelIeHnU (PU3NUECKUX 3a/1ay;

pacrio3HaBath (Pu3nueckue SBJICHUS (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEHHOE JABUKEHUE,
CBOOOJHOE TAJICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, WHEPLUS, B3aUMOJCHCTBHUE TeT,
b dy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX Tes, U3MEHEHUE
o0béMa Tel NpU HarpeBaHuU (OXJIAKICHUM), TEIUIOBOE paBHOBECHE, HCIapEHUE,
KOHJICHCAlys, TJIaBJICHNUE, KPUCTAIUIN3AUs, KUIIEHUE, BIIAYKHOCTh BO3/1yXa, MOBBIIICHUE
JABJICHUS Ta3a MPU €r0 HArpeBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXKAY MapameTpamu
COCTOSIHMSI Ta3a B M30MpOLECCax, DJIEKTPU3ALMSA TeJ, B3aUMOICHCTBHE 3apsioB;
OTMUCHIBATh MEXAHWYECKOE JBWKECHHE, UCIIOIb3Ys (PU3NYECKUE BEJIMYMHBI: KOOPAUHATA,
MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa, HUMIYJbC Tela,
KUHETUYeCcKasi YIHEPTUsl, MOTCHIMAIbHAs SHEPIUs, MEXaHu4Yeckas paboTa, MexaHu4yeckas
MOIIIHOCTD; TIPH OIMUCAHUU TPABUIBHO TPAKTOBATH (DM3HUECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U €IUHUIIbI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(U3UYECKYI0 BEIUYHMHY C JPYTUMHU BEJIMYMHAMH; OMUCHIBATH W3YYCHHBIC TEILJIOBBIC
CBOMCTBA TeJ W TEIUJIOBBIC SIBJICHUSI, UCTIOJIb3Ys (DU3WUECKUE BEJIMUMHBI: JJABJICHHUE Ta3a,
TeMIepaTrypa, CpelHssi KUHETUYECKass DSHEpPrus XaOTHUECKOTO JIBUKEHUS MOJIEKYII,
CpeAHEKBaJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus,
paboTa raza, Ko3hUITMEHT MOJIE3HOTO JNEHCTBUS TEIUIOBOTO JABUTATENS; MPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3NYECKUI CMBICT UCTIOIB3YEMBIX BEIMYUH, NX 0003HAYCHUS U
€UHULIBI, HAaXOAUTh (OPMYJIbI, CBSI3bIBAIONIME MAHHYI (PUBHYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAM; OINHUCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U
ANIEKTpUYECKUEe  sABJIeHHUS  (TIPOLECChl),  HMCHONB3YSd  (U3HYECKHUE  BEJIIMYUHBI:
ANEKTPUYECKUN 3apsifl, DJIEKTPUUYECKOE TMOJie, HANPSHKEHHOCTh IMOJs, MMOTEHLHA,
Pa3HOCTh MOTEHIMAJIOB; MPHU ONHCAHWW MPABWIBHO TPaKTOBaTh (U3UYECKHUN CMBICI



UCIIOJIb3YeMbIX BEJMYHMH, WX O003HAYCHWS W €IWHUIIBI; YKa3biBaTh (HOPMYJIBI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYHUHY C APYTUMH BETUYHMHAMM; aHAIIM3UPOBATh
(U3UYEeCKUe TPOIECCHI U SBJICHUS, UCTIONB3Ys (PHU3NIECKUE 3aKOHBI U TIPUHIIAIIBL: 3aKOH
BcemupHoro TsaroteHus, |, 11 u Il 3akonsr HeloToHa, 3aKOH COXpaHEHUS MEXaHHMYECKON
DHEPTUU, 3aKOH COXPAHEHUS WMIYJIbCa, MNPHUHIUI CYMNEPIO3UINN CHJI, TPUHIIAI
paBHONPaBUSl MHEPIMAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETHUYECKYIO TEOPHIO
CTPOCHHSI BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUU TEIIOBOTO
JIBUKEHUST MOJIEKYJ C aOCOJIOTHOM TeMmepaTypoil, MepBbId 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUS OJJIEKTPUUYECKOTO 3apsana, 3akoH KymoHa, mpu STOM pas3inyaTh
CJIOBECHYI0 (HOPMYJUPOBKY 3aKOHA, €ro MaTEMaTUYeCKOE BBIPAXKEHUE U YCIOBUSA
(TpaHuIlB, 00JIACTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TTPUHITUIIBI ICHCTBHS MAIIHH,
npuOOpPOB U TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS HUX 0€30MaCHOI0
WCITOJT30BAHUS B TTOBCEAHEBHOM JKU3HU; BBITIONHATH AKCIIEPUMEHTHI 110 MCCIICTOBAHUIO
(U3UYECKUX SBJICHHMA W TIPOIECCOB C HCIOJB30BAHUEM TIPAMBIX M KOCBEHHBIX
U3MEpPEeHU, Mpu dSToM (OPMYIUPOBATh MpoOJIEMy/3aady U THUIOTE3y Y4eOHOro
HKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHUsS, MPOBOIUTH
ONMbIT U (HOPMYTUPOBATH BBIBOJBI, OCYIIECTBIATH MPSIMbIE U KOCBEHHBIE H3MEPCHHUS
(GU3UYECKUX BEIUYHMH, TPH ITOM BBIOMpATh ONTUMAJBHBIM CIOCOO W3MEPEHHS |
MCIIOJIb30BaTh HW3BECTHBIE METOJIbI OLIEHKH MOTPEIIHOCTEeH H3MEPEHHM; HCCle0oBaTh
3aBUCUMOCTH MEXIy (U3UYECKUMH BEIWYMHAMH C  HWCIIOJIB30BAaHUEM  IPSMBIX
U3MEPEeHUM, TIpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3yJIbTaThI
MOJIyYEHHOW 3aBUCUMOCTU (DM3MUECKUX BEJIMYMH B BHJIE TAaOMUI] UM TpaduKOB, AETaTh
BBIBOJIbI TIO pe3yJIbTaTaM HCCIICOBAHUS; COONIOAATh MpaBuiia 0€30MacHOro Tpy/a MpH
NPOBEJCHUN  HWCCIEIOBAaHWMM B  paMKax ydeOHOro  JKCINEpUMEHTa, ydeOHO-
HCCJIEIOBATENIbCKOM M TIPOEKTHOU NEATETLHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIIbHBIX
YCTPOMCTB U J1aDOpaTOPHOro OOOpYJOBaHUSI; pEIIaTh pPacu€THbIC 3aJaud C SIBHO
3alaHHOM (PU3UYECKOW MOJIENBI0, MCHOJb3Yyd (U3MYECKUE 3aKOHbl W NPUHLMIbBI, HA
OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATHh (PU3HUUECKYIO MOJIEIb, BBIACIATh (PU3UUECKHE
BETMYUHBI W (OPMYJIbI, HEOOXOAWMBIE I €€ pEIICHHs, TPOBOIUTH PacdEThl WU
OIICHUBATh PEATLHOCTh TOJYYEHHOTO 3HAuYeHUS (DU3NYECKON BEIMYMHBI; peEIIaTh
KaueCTBCHHBIC 3a/layd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO  IICTIOUKY
pPacCyXXJIeHU C OMOpON Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (PU3UUYECKHE
SIBJICHUSI,

WCIIOJIK30BaTh TPHU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBbIC WH()OpPMAIMOHHBIC
TEXHOJIOTMH [IJI1 TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMA W MPEACTABICHHS
y4eOHON U HAYYHO-TIOMYJISIPHONW MH(POPMAIIUU, TIOTYYEHHON U3 Pa3TuYHBIX NCTOYHHUKOB,
KPUTUYECKHA aHAJM3UPOBATH IMOJTy4aeMyr WH(OpMaInio; TPUBOJAUTHh MPUMEPHI BKJIa1a
POCCHICKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, OOBICHEHHE MPOIIECCOB
OKpY’KaroIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUM; NCIIOIB30BaTh TEOPETUUECKUE
3HaHUS 10 (PU3MKEe B TMOBCEIHEBHOW JXKM3HU I obOecrmedeHus Oe30MacHOCTH TIpH



oOpallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPONUCTBAMHU, AJII COXPAaHEHUS 310pPOBbs U
COOMIOICHUST HOPM 3KOJIOTMYECKOTO IOBEAEHUS B OKpYyXKawlled cpene; padoTate B
Ipynne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh padOTy IPyIIIbI,
palMoOHaIbHO  paclpeAeisaTh O00S3aHHOCTM W IUIAHUPOBATh  JEATENBHOCTh B
HECTAHJAPTHBIX CHUTYyalMsX, AJCKBAaTHO OLIEHUBATh BKJIAJ KaXIOr0 W3 YYaCTHUKOB
TPYyMIbl B PELICHUE paccMaTpUBaeMOil MpoOIEMBbI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax poOJdb U MecTOo (PU3UKH B (OPMHUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B MNPAKTUYECKON JEATEIBHOCTH JIIOJAECH, LEJIOCTHOCTh W €IMHCTBO
(bu3MYeCcKOM KapTUHBI MHUPA; YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKHUX
MOJICJICH: TOYCUHBIM SJICKTPUYECKHAM 3apsjl, Jyd CBETa, TOYEYHBIA HCTOYHHUK CBETA,
sJiepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIE]h aTOMHOTO siipa NP pelieHur (PU3NIECKUX
3a/1a4; pacrio3HaBaTh (hU3WYECKHUE SBJICHUSA (MPOLECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAHTOBOM (PU3MKH: DJIEKTPUYECKas MPOBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aWMMOJIECHCTBUE
MAarHUTOB, JICKTPOMarHuTHas UHAYKIUS, JEHCTBHE MAarHUTHOTO TOJISI HAa MPOBOJHUK C
TOKOM M JBMKYIIUNUCS 3apsil, SJICKTPOMArHUTHbBIE KOJIEOaHUsI ¥ BOJIHBI, MPSIMOJIMHEHHOE
pacupoCTpaHEHUE CBETa, OTPaKEHUE, NpesioMJIeHHe, HHTepdepeHuus, audpakuus u
noJisipy3aIsl cBeTa, AucHepcusi cBeTa, ¢oTodnekTpuueckuit sddext (dpoToaddexr),
CBETOBOC JABIICHWE, BO3HUKHOBEHME JIMHEWYATOrO CIIEKTpa aroMa BOJOpOAA,
€CTECTBEHHAsi M HCKYCCTBEHHAsl PaJIMOAKTUBHOCTH, OMHUCHIBATH W3YUYEHHbIC CBOWCTBA
BEIIECTBA (DJICKTPUYECKUE, MArHUTHBIC, ONTUYECKHE, DJICKTPUYECKYIO MPOBOIUMOCTH
Pa3IUYHBIX CPEN) U DJIEKTPOMArHUTHBIC SBJICHUS (TPOIECCHI), UCTIONIB3YS (PU3UUECKHE
BEJIMUUHBI:  JJCKTPUUECKUN  3aps]l, Cujla TOKa, DJIEKTPUYECKOE HaIpsKEHUe,
AIEKTPUYECKOE COMNPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TmoJisA, cwia Awmmepa, cwia Jlopenna,
MHJYKTUBHOCTh KATYILIKH, DHEPTUsl 3JEKTPUUECKOTO W MArHUTHOIO MOJEH, NMEPUOI U
yacToTa KojeOaHuUW B KoJieOATEIbHOM KOHTYpe, 3apsii M CHJIa TOKa B TIpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMM, (JOKYCHOE PaCCTOSHHE U ONTHUYECKas
CWJIa JIUH3bI, PU OMHMCAHUH MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIOIb3YEMbIX
BEJIMYUH, UX OOO03HAUYCHUS M €AUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(hbU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAMU;

ONMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TPOIIECCHI, UCTIONB3Ys (PU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4acTOTa CBETA, SHEPTUs
1 UMITyJIbC (DOTOHA, MEPUOJ] MTOTypaciajia, SHEPTys CBI3U aTOMHBIX sJIep, IPU ONMUCAHUHT
MPaBUJILHO TPAKTOBATh (PU3NYECKUI CMBICT UCTIOIB3YEMBIX BEIMYUH, NX 0003HAYCHUS U
€MHUILIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HMYECKYIO BEJIMUYHMHY C



JIPYTUMU BEJIMYMHAMH, BBIYUCISITH 3HAYCHHE (PU3UYECKOW BEIUYHHBI, aHAIM3UPOBATH
(bU3UYECKUE TPOIECCHI U SABJICHUS, UCIONB3Ys (PH3NYECKUE 3aKOHBI M IMPUHIIUIIBI: 3aKOH
Owma, 3aKOHBI MOCTEAOBATEIHFHOTO U TMapajlICIbBHOTO COCIMHECHHS MPOBOJIHUKOB, 3aKOH
Jbxoyms—JIeHnnia, 3akOH DJIGKTPOMArHUTHOW WHIYKIHWH, 3aKOH MPSMOJHMHEHHOTO
pactpoCTpaHEHUsI CBETa, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHeHUE OHWHINTEHHA I  (porodddekra, 3aKOH COXpPAaHCHHS JHEPTUHU, 3aKOH
COXpaHEHUSI MUMITYJIhCa, 3aKOH COXPAHCHUS JJICKTPHUUECKOTO 3apsjia, 3aKOH COXPaHCHUS
MaccoBOTO 4YHCJIa, IOCTyJaThl bopa, 3aKOH paJnoaKTHBHOIO pacmaaa, MNpH 3TOM
paznuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE W
yciioBus (TpaHMIlBI, 00JIAaCTH) NPHMEHHMOCTH; OINPEICIATh HAIpaBJICHHE BEKTOPA
WHAYKITUA MarHUTHOTO ITOJISl TIPOBOHUKA
C TOKOM, CHJTbI AMriepa 1 cuibl JIopeHIia; CTpOUTh B OMUCHIBATH U300paKEHUE,
CO3/I1aBacMO€ TUIOCKHUM 3€PKaJioM,
TOHKOM JIMH30M; BBITIOIHATH YKCIIEPUMEHTHI TI0 MCCIASAOBAHUIO (PU3MUECKUX SBICHUN U
MPOIIECCOB C HCIONB30BAHUEM TIPSIMBIX ¥ KOCBEHHBIX HW3MEPCHHM: TPU 3TOM
dbopmynHrpoBaTh MpoOIeMy/3aady M THUIOTE3y YYEOHOTO JKCIEPHMEHTa, COOMpaTh
YCTAaHOBKY M3 IIPEIJIOKEHHOTO0 O0OpYJIO0BaHMS, MPOBOJUTH OIBIT M (OPMYJIUPOBATH
BBIBOJIBI; OCYIIECTBIIATh MPSMbIC W KOCBCHHBIC M3MEPEHUS (PU3NYCCKUX BEITUYHH, MPHU
ATOM BBIOMpATh ONTHUMAJBHBIA CIIOCOO M3MEPEHMS W HMCIO0JIb30BaTh M3BECTHBIE METOJIbI
OIICHKH TIOTPEITHOCTEH M3MEPEHUH; UCCIEeI0BATh 3aBUCUMOCTH (DH3UYCCKUX BEITUUYMH C
HCIIOJB30BAaHUEM TIPSMBIX M3MEPEHMM: TMpPU HOTOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpPOBATh PE3YyIbTaThl IMOJTYYECHHON 3aBHCHUMOCTH (DH3WYCCKUX BEIUYHH B BHJIC
TabauIl W TpaduKoB, JenaTh BBIBOALI 10 pPe3yibTaTaM HCCIEI0BaHMS; COOIIOIAThH
mpaBuja OE30MacHOrO TpyJa TPH TPOBEACHHWHM HCCIECNIOBAaHWNA B paMKax ydeOHOTO
OKCIIEPUMEHTa,  y4eOHO-HMCCIICIOBATEIbCKOM M IIPOCKTHOH  JACATEIBHOCTH  C
WCITOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JaOOPATOPHOTO OOOPYIOBAHUS, PEIIaTh
pacu€THbIe 3a/laud C SBHO 3aJaHHON (DU3WYECKOM MOJICNbI0, MCIOJIB3YS (hU3UYSCKUe
3aKOHBI W TIPUHITUIIBEI, HA OCHOBE aHaliM3a YCIOBUS 3aaddl BBHIOMPATh (DU3UIECKYFIO
MOJIEIb, BBIICIATh (PU3MUECKHE BEITMYUHBI U (DOPMYIIbI, HEOOXOIUMBIC IS € PeIIeHHUs,
MPOBOAUTL PACUYETHl M OICHHWBATh PEATBHOCTH TOJYYCHHOTO 3HAYCHHUS (DHU3NUECKOM
BEJIMYMHBI, PEIIaTh KAYECTBEHHBIC 3a/1aUl: BBICTPAUBATh JIOTHUYECCKH HEITPOTHBOPECUUBYIO
IETIOYKY PAaCCYXXISHUM C ONOpOM Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKUE SIBIICHHUS,

WCIIOJIB30BaTh TPU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC WH()OpMAIMOHHBIC
TEXHOJIOTMH [IJI1 TIOMCKA, CTPYKTYPHPOBAHHWS, WHTEPIPETAIMA W TPEACTABICHHS
y4eOHON U HAYYHO-TIOMYJISIPHONW MH(POPMAIIUU, TIOTYUYEHHON W3 Pa3IMYHBIX UCTOYHUKOB,
KPUTUYECKA aHAIM3UPOBATh IOJIy4aeMyl0 HWH(POPMAIHIO; OOBSICHITH IPUHITUIIBI
JEUCTBUA MaIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pasziuyaTh YCIOBUS UX
0€301acHOr0 HWCITOIB30BaHUS B TIOBCEIHEBHOW XW3HM, MPHUBOJIUTH IMPHUMEPHI BKIIaza
pPOCCHUHCKUX U 3apyOeXHBbIX Y4YEHBIX-(DU3UKOB B pa3BUTHE HAayKd, B OOBSICHEHHE



IIPOLIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTUE TEXHUKM WU TEXHOJOTHM; HCIOJb30BATh
TEOPETHUYECKHE 3HAaHUA 10 (U3MKE B TMOBCEJHEBHOM JKM3HU A OOeCredeHHUs
0e30MacHOCTH TpU OOpAIlEHUH € MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH, IS
COXpaHEHUS 3/I0POBBS U COOIIOJCHUSI HOPM IKOJIOTMYECKOTO MOBEJCHUS B OKPY KaIoIen
cpeze; padoTaTh B TPYIIIE C BHIMOIHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IUTAHUPOBATH
paboTy rpymibl, pallMOHAIBLHO PACIPEACNIATh O0S3aHHOCTU U TUTAHUPOBATH JEATEILHOCTD
B HECTaHJAPTHBIX CUTyalWsX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXJOrO U3 YYaCTHHUKOB
IpyNIbl B peLIEHUE paccMaTpUBaeMOU MPoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

Kouun4yecTBo yacos JJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (mm¢posbie)
® IPOrpaMMbl Beero Koutpounbnbie | Ipakruueckue | 00PasoBaTelbHbIe
padoThbI padoThI pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.eds00.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Knnemaruia 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jpmanmia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Uroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK

Teopuun

https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK

3.2 OcHOBBI TePMOMHAMHKH 10 https://m.eds00.ru/7f41bf72
ArperaTHbl€ COCTOSIHUSI BEILIECTBA. bubmumoreka [IOK
3.3 ®da3oBbIC MEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. 3JIEKTPOJAMHAMUKA
bubmuoreka [{OK
41 JneKTpocTaTHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKH TOK. TOKH B Bu6moteka [JOK
4.2 pa3IMYHBIX cpelax 12 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (undposbre)
Ne n/m IPOrpaMMbI Beero Kontpoabnbie | IpakTuyeckne | 00pasoBaTe/bHbIe
padoThI padoThI pecypceel
Paszpen 1. JIEKTPOINHAMMUKA
MarnuTHOe nojue. I1eKTPOMAarHUTHAs bubnnoreka [JOK
11 WHYKIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpen 2. KOJIEBAHUA U BOJIHBI
MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE bubnuoreka [IOK
2.1 KoJie0aHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHnyeckne U 3J1€KTPOMATHUTHBIE BOJIHBI bubnnoreka [JOK
2.2 5 1 https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.eds00.ru/7f41c97¢
Hroro no paszneny 24
Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
OcCHOBBI crielIuaIbHOM TEOPUH bubnmoreka [JOK
3.1 OTHOCUTEIBHOCTH 4 1 https://m.edso00.ru/7f41c97c
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Hroro no paszueny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DeMeHThl KBaHTOBOW ONTHUKHU 6 i?gg?f;i;g?&fﬁ 41c97¢
4.2 Ctpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 571pO 5 https://m.eds00.ru/7f41c97¢
Utoro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 7 i?gg?f;iﬁii?jfﬁ 41c97c
Uroro no pazaeny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE
bu6mmoreka [JOK
6.1 Obobmatomee NoBTOpeHNKE 4 https://m.eds00.ru/7f41c97c
Hroro no paszneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m| Tema ypoka Beero Konurtpoabubie | IIpakTuueckme | 00pasoBaTe/bHble
padoThI padoThI pecypcebl

®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK

1 METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa 1 https://m.edsoo.ru/ff0c32e2
Posib 1 MecTo ¢u3nku B popMUpPOBaHUU

2 COBPEMEHHOI HAYYHOIl KApTUHBI MUPA, B 1 bubnmorexa LHOK
HPAaKTUYECKOH eATeIbHOCTH JIF0ACH hitps://m.eds00.ru/ff0c33e6
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD

3 MEXaHUYEeCKOro BuxeHus. llepemernienue, . Bubmoreka [TOK
CKOPOCTb, YCKOPEHUE https://m.edsoo.ru/ff0c3508

. bu6mmoteka [IOK

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE bubnmnorexka HOK

5 1 https://m.edsoo.ru/ff0c372e
CBoOogHOE majieHne. Y CKopeHue CBOOOTHOTO bubmuoreka [JOK

6 najicHus 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue bubmmoreka [JOK

[ MaTEPUAIbHOU TOUKH 10 OKPYKHOCTH 1 https://m.edsoo.ru/ffOc3ada
[IpuHnun otHOCcHUTENBHOCTH [ anumnes.

8 WHepuuanbHble CUCTEMBI OTCUeTa. [1epBbiil 1 Bubmmorexa LIOK
3axon HeloToHa https://m.edsoo.ru/ffOc3be8
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W3MEHEHUHU KHHETHYSCKOMN OHEPIruun

9 Macca Tena. Cuna. [IpuHuun cynepno3unuu bubnmoreka [JOK
cui. Bropoii 3akon HeroTona s https://m.edsoo.ru/ff0c3be8
MaTepuaabHON TOYKH
Tpetuii 3akoH HproToHa 117151 MaTepraibHbIX bubmuoreka [JOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro TsaroteHus. Cumna bubmuorexa [JOK

11 Tskectu. [lepBasg kocMHuueckasi CKOPOCThb https://m.edsoo.ru/ff0c3d00

12 C 3 r B bubmuoreka [JOK

WA yIpYrocTH. SaKOH L yka. Bec Teid https://m.edsoo.ru/ffoc3e18

Cuna tpenus. Koapduument tpenns. Cuna

13 COTPOTHBJICHUSI TIPH IBUKCHHUH TEJIa B bubmiorexa [IOK
SKIIKOCTH MTH raze https://m.edsoo.ru/ff0c3f76
[ToctynarenbHoe U BpaliareabHOE ABUKEHUE
a0CoOIOTHO TBEPAOTO Tesla. MOMEHT CHUIBI. Bu6morexa [JOK

14 [Te4o cuitel. YcnoBus paBHOBECHUS TBEPIOIO https://m.edsoo.ru/ffoc41a6
Tena
Nmmynbc MaTepuaibHONW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. VIMImynbc cuibl. 3aKOH Bu6morexa [JOK

15 COXPaHCHHs UMITyJIbca. PeakTnBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
PaboTa u moutHoCTh cuitbl. Kunernueckas

16 SHEPrus MaTepuanbHON ToukH. Teopema 00 bu6miorexa [OK

https://m.edsoo.ru/ff0c4502
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17

[lorenunanpsHas sueprus. [lorenuunanbHas
SHEPrus ynpyro aepopMUpOBaHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a

18

HOTCHI_II/IaJIbHLIC N HCIIOTCHIMAJIbHBIC CUJIBI.
CBs3p pa6OTI)I HCIMMOTCHIIMAJIBbHBIX CUJI C

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

19

JlaboparopHas padota «lccrnenoBanue cBI3u
paboThI CUITBI C U3MEHEHHEM MEXaHHYeCKON
SHEPTHUU TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

20

KOHTpOJ’ILHaﬂ pa60Ta 1o Teme «KuHemaTtunka.
Z[I/IHaMI/IKa. 3aKOHEBI COXPAaHCHUA B
MCXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOpUH.
Bbpoynosckoe neuxenue. udpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U B3aUMOJCUCTBUSA
4acTULl BeniecTBa. Monenu CTpOeHus ra3os,
KUIKOCTEN U TBEPHBIX TEI

23

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHass ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Lienscus
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WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
2% KUHETHYECKOM SHCPIUH IBUXXCHUA MOJICKYJI. Bubnuoteka HOK
YpaBuenue MeHeneena- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH /lanmbToHa. ['a30BbIC 3aKOHBI
28 JlaboparopHas pabdora «MccnenoBanue
3aBUCUMOCTH MEXAY NapaMeTpamu
COCTOSIHMSI pa3pEKEHHOI0 ra3a
H3onporiecchl B M€ambHOM ra3e u ux bubnuorexa [JOK
29 rpau4ecKoe mpeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. Bu6mmoreka [JOK
30 KonuuecTBo TemnoTs! u padbora. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTrHUsl OJHOATOMHOTO UJIEAIbHOTO Ta3a
bu6mmoreka [JOK
31 Bug1 Tennonepenau https://m.edso0.ru/ff0c5¢c36
VY nenpHas TEIUIOEMKOCTD BELLIECTBA.
32 KonnuecTBo TEMIOTHI IPH TeIUIonepeage. brbmiorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AnumabatHbIH mporiecc
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €T0 bubmuorexa [IOK
33 IIPUMEHEHHE K M30Ipoleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npo1ieccoB B mpUpo/IE. bubnuorexa [JOK

Brtopoii 3ak0H TepMOIMHAMUKHN

https://m.edsoo.ru/ff0c6230
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[Tpunun nevicreus u KII/ TenmoBoi

bubmuoreka [JOK

35 MaIIXHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ1

37 DKosorn4eckrue mpoOIeMbl TEIIO3HEPTETUKH
O6o6maromuit YPOK «MomnexynsipHast bubnmoreka [JOK

38 ¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KoutponbHas pabora mo Teme

39 «Morekymspras ¢usuka. OCHOBBI bubnuorexa TIOK
TepPMOTHHAMHIKI https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIIOTHAs! U OTHOCUTEbHAS BIAXKHOCTh bubnuoteka [JOK

41 BO3ayxa. HacellenHsIil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u

12 amopdHbIe Tena. AHU30TPOIHS CBOMCTB Bu6mmoreka [IOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
[InaBnenue u xpucramusanus. Y aejbHas bu6nuorexa [IOK

43 Terora miasiaeHus. Cyonumanus https://m.edso0.ru/ff0c6708

bu6mmorekxa [OK
a4 YpapHeHue TeMIosoro banarca https://m.eds00.ru/ff0c6820
45 DnekTpuzanus Tel. DIEKTPUUECKUH 3apsil. bubnmoreka [JOK

JIBa BuJa IEKTPUUECKUX 3apsi0B

https://m.edsoo.ru/ffOcébcc
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HpOBOI[HI/IKI/I, AUDJICKTPUKU U

46 HOJIYIIPOBOIHMKHU. 3aKOH COXPaHEHHUS bubnuorexa TIOK
IEKTPHUECKOTO 3apsIa https://m.edsoo.ru/ffOc6bcc
B3aumoneiictBue 3apsaoB. 3akoH Kynona. bu6mmoreka [IOK

at TouedHbIi SIEKTPUUSCKUN 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTD SIIEKTPHYECKOTO TOJIS.

48 [IpUHLMII CYIIEPIO3ULMHU DIIEKTPHUUECKUX but6miorexa [HOK
rosieit. JIHHIY HATPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS. bubnuorexa [JOK

49 [Torenmman. PasHoOCTh MOTEHIMAIOB https://m.edso0.ru/ff0c6f00
[TpOBOIHUKY ¥ JUIJIEKTPUKU B

50 3JIEKTPOCTATHYECKOM TI0JIe. [IMIIIEKTpUYecKas brbmotexa LIOK
NPOHHIIAEMOCTb https://m.edsoo.ru/ff0c7018

1 . bu6mmoreka [IOK
5 AnekTpoéMKoCTb. Konnercarop https://m.edso00.ru/ff0c7126
5 DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA. bubmuoreka [IOK

S DHeprus 3apsHKCHHOT0 KOHICHCATOPa https://m.edsoo.ru/ff0c72c0
JlaGopatopnass ~ pabota N3mepenune

53 ANIEKTPOEMKOCTH KOHJIEHCATOpa
[TpuHIMTT NEWCTBUS U IPUMEHEHUE

- KOH/IEHCATOPOB, KOITUPOBAJILHOTO ariapara,

CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIEHUE JIEKTPONprOOpOB
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55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsokenne. ConpoTuBieHue. 3aKoH
Oma 1t yyacTka 1enu

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaGopaTopHas padota «3ydueHue
CMEIIAHHOTO COCTMHEHHS PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.

3akoH Jxxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 715 IOJTHOM (3aMKHYTOM)

3J'IeKTpI/ILIeCKOI71 OCIIn. KOpOTKO@ 3aMBIKaHHC.

Jlaboparophas pabdorta «M3mepenue I/1C
WCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTypHI.
CBepxnpoBOIUMOCTb

60

OnexTpuuecKuii TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

61

HOJ’IyTIpOBO,Z[HPIKH, HUX COOCTBEHHAs U
IpuMECHasA NpOBOAUMOCTE. CBoiicTBa p—
nmomepexona. HOJ'IYHPOBOI(HI/IKOBBIC HpI/I60pLI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUUYECKHUM TOK B pacTBOpax U paciuiaBax
62 SJICKTPOJIUTOB. 1 bubmuoreka [JOK
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUUYECKUH TOK B ra3ax.
. . bu6mmoreka [JOK
63 CaMOoCTOSTETbHBIN U HECAMOCTOSI TEIbHBIT 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DneKkTpuyecKue MpruoOophbl M YCTPOMCTBA U HX
64 npaKkTHuecKoe npumenenue. [Ipasuna 1 brbmorexa LIOK
TeXHUKH 6e30HacHOCTI https://m.edsoo.ru/ff0c86fc
. bu6mmoreka [IOK
65 O606maronuii ypok «1eKTpOIuHAMUKA» 1 https://m.eds00.ru/ffocssbe
KonTponbhas pabota mo teme
«Qnekrpocraruka. [TocTosHHBIM Bu6nuoreka [JOK
66 JJIEKTPUUYECKUM TOK. TOKM B Pa3IMYHbIX 1 https://m.edsoo.ru/ff0c8asa
cpenax»
PesepBHrblit ypok. KontponbHas paborta 1o bubnunoreka [JOK
67 TeMe OJIEKTPOJUHAMMKA 1 https://m.edso0.ru/ff0c8c56
PezepBubIil  ypok. OO000mamOMMil ypOK 10 bubnuotexa [JOK
68 teMam 10 knacca 1 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KJIACC
Ne n/m | Tema ypoka KoaudecTBO yacoB DJIeKTPOHHbIE
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undgposbie

Konrpoabnsie | IlpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
ITocTOsITHHBIE MATHUTHI U UX B3aUMOJCHCTBUE.
MaruutHoe nosie. Bekrop MarHuTHoOM Bub6nuoreka [IOK
MHAYKUUK. JIAHUY MarHUTHOH MHJTYKIIHH . https://m.edsoo0.ru/ff0c9778
MarnuTtHO€ 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT
Dpcrena. B3aumoneicTere MpOBOIHUKOB € 1 butmmoreka [IOK
TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTopHas pabota «3yuenue bubnuorexa [JOK
MarHMTHOTO TIOJIST KATYIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA POBOJHUK C
tokoM. Cuita Amriepa. JlaboparopHast pabora Bu6miorexa IIOK
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MAarHUTHOTO TOJISI HA JBHXKYIIYIOCS
3apspKeHHYIo yactuily. Cuma 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuisl Jlopenua
DnekTpoMarHuTHast HHAYKIus. [loTok
BEKTOpa MarHuTHOM nHAyKuu. IJ1C
WHIYKIWN. 3aKOH 3JIEKTPOMAarHUTHON 1
unaykuuu Papanaest
Jlaboparopnas ~ pabora  «MccnemoBaHue ! N bubnmnoreka [JOK

SABJICHUSA BHCKTpOMaFHI/ITHOI\/'I HUHAYKOUN

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIEHUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJISI KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE
rnoJie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb

10

O606maromuii ypok «MarautHoe mnosie.
DNEKTPOMArHUTHAS WHIYKITHS

bubmuorexka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMs.
Iapmonnueckue konebanus. Y paBHEHHE
rapMoHUYecKuXx kojebanuit. [Ipespaienue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHU
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAealbHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KoJIe0aHUAMU

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcb820
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®opmyna Tomcona. 3akOH COXpaHEHUS

15 SHEPTUM B UAECATHHOM KOJIEOATETbHOM bub6miorexa [HOK

KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaromuX KoJcOaHHSIX.

16 BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI. Bu6miorexa IIOK
Pesonanc. BeiHyx/1eHHbIC https://m.edsoo.ru/ff0cbh86
AJIEKTPOMArHUTHBIE KOJICOaHHUSI
Ilepemennsblit Tok. CUHYCOUJAJIbHBII

17 MEepPEMEHHBIN TOK. MOIIHOCTh MIEPEMEHHOTO BuGnorexa [IOK
TOKa. AMIUTHTYIHOC U JICHCTBYIOIIICe https://m.edsoo.ru/ff0cbd34
3HAYCHUE CHJIBI TOKA U HAIIPSHKCHHS

18 Tpancdopmarop. [IpousBoacTBo, nepenayua u
noTpeOICHNE ICKTPUICCKON SHEPTHU
YCTpOWCTBO U MPAKTHYECKOE TPUMEHEHHE

19 3JIEKTPUYECKOTO 3BOHKA, TEHEPATOpa bubmorexa IIOK
MEPEMEHHOT0 TOKA, JINHHUIA dJICKTpoIepead https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

20 asieKTpodHeprun. KynbpTypa ucrnosib30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KH3HH
MexaHuuecKne BOJTHBI, YCIOBHS

’1 pacnpoctpanenus. [lepuoa. Ckopocth Bu6morexa [[OK
pacipoCTpaHeHuA U UTMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[TorepeuHble U MPOIOIBHBIC BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. I pOMKOCTBH 3BYKa. bubnmnoreka [JOK

BricoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

3JICKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBA 1

bubmuoreka [JOK

23 ckopocThb. [1Ikana 35IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
[TpuHIHMIIBL PAJNOCBS3U U TCICBHICHUSI.

24 Pa3BuTne cpencts cBs3u. Paanonokarys

bubmuoreka [JOK

25 Konrponbnas pabdora «Kosebanus 1 BOJIHbBI hitps://m.eds00.ru/f0cc6fs
[IpsimonuHEitHOE pacIpoCTpaHEHUE CBETA B

26 OZHOPOAHOM cpeze. ToueuHblii HCTOYHUK butmmoreka [IOK
cBera. JIyu cBeta https://m.edsoo.ru/ff0cd350
OtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.

27 [TocTpoenne U300paXkeHHii B IIIOCKOM bubmuorexa IIOK
3epKaie https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue cBeta. [lonHoe BHyTpeHHEE

28 orpaxkenue. [IpeebHbIN YT MOIHOTO brbsmorexa LIOK
BHYTPEHHETO OTPAKeHHs! https://m.edsoo.ru/ff0cd7f6
JlabopaTopHas paborta «13mepenue bubnuotexa [JOK

29 MIOKA3aTeJis MPEIOMIICHHST CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunsel. [ocTpoenne n3odpaxeHuii B TUH3E.

30 ®opMyIia TOHKOMH JIMH3BL. Y BETHYEHUE JINH3BI bubsmorexa LIOK

https://m.edsoo.ru/ffOcddle
JlabopaTopHnas ~ pabotra  «lMcciaemoBanue

31 CBOMCTB M300paKECHHIA B TMH3AX
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro

32 cgera. [[Ber. JlabopaTopHas pabota

«Habmroienne qucrepcuu cBeTay»
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Wutepdepennus ceera. Audpakiuus cera.

bubmuoreka [JOK

33 JudpakimonHas pemeTKa https://m.edsoo.ru/ff0ced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK

34 [Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI M yCTPOMCTBA U

35 yCIIOBUS UX 0€30IaCHOr0 MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM

36 MexaHuKH. [1ocTynarsl CriequaibHOl TEOpUr bubmuorexa TIOK
OTHOCHTENEHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [JOK

37 3ameIeHue BPEMEHH U COKPALIEHHUE JITMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISATHBUCTCKOM

38 vacTuIbl. CBSI3b MAcChI C SHEPTUCH U bubmiorexa [IOK
HMITYIThCOM. DHEpTHs TIOKOS https://m.edsoo.ru/ffOcfc68
KontponbHast pabora «Ontuka. OCHOBBI bubnuorexa [JOK

39 CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Dueprus u bubnuorexa [JOK

40 UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTkpsITHE U HccaenoBaHue poTodddexra. bubnuorexa [JOK

4l Omnprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3aKoHBI dotorddekra. VYpaBHeHue

42 Ditnmreitna wis Goroddderra. «KpacHas bu6miorexa [OK

rpanuta» hotodddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceeta. Onbitel 1. H. JleGenena.

bubmuoreka [JOK

43 XUMHYECKOE NEHNCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAKTUYECKOE
44 pUMeHEHHE: (POTOIIEMEHT, (OTOAATUUK,
COJTHEYHas OaTapesi, CBETOIUOT
Peenue 3anau no reme «J1€MEHTHI bubnmoreka [JOK
45 KBAHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopra o paccessHUIO 0-9acTHII. bubmmorexa [IOK
https://m.edsoo.ru/ff0d091a
[InanerapHas mozenp aToma
bubmuorexka [JOK
47 Ioctynarsl Bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u nornomieHue GOTOHOB MPU bubnnorexka [HOK
48 MEepEX0Je aTOMa C OJHOTO YPOBHS SHEPIUU https://m.edsoo.ru/ff0d0afa
Ha Apyrou. Bunasl ciekTpos
BoiHOBBIE cBOMCTBA yacTull. BosHbl ne
49 Bpoiinsa. KopryckynisspHO-BOITHOBOH 1yallu3M. Bu6mmoreka [JOK
CrioHTaHHOE 1 BHIHYKJICHHOE H3/TyYeHNUE https://m.edsoo.ru/ff0d0ca8
OTKpbITHE paInOaKTUBHOCTU. OMBITHI
50 Pesepdopaa 1o onpeaeseHno cocTaBa Bubmorexa IIOK

PaaAOAKTUBHOT'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2
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51

CaoiictBa anb(a-, 6era-, raMmma-u3IydeHUsI.
Bmusuue PAAOAKTUBHOCTH HA JKUBBIC
OpTraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anwpa-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMmaun3aydyenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakmu. SnepHsiit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AJIEPHON YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeTobl HAOMIOACHUS U
pEerucTpalnuy 3JI€MEHTAPHBIX YaCTHII.
Kpyribiii cton «®yHaameHTanbHbIe
B3anmMo/eiicTBus. EquHCcTBO (hrsnueckoit
KapTUHBI MUPay

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1bl, MJIAHETHI, UX BUJIUMOE JBUKEHUE.
Conneunas cuctema

56

Comaue. CoHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIIa U 3BE3]T
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57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI INIABHOM MOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBosonu CoJHIIa U 3BE3]

58

Muneunsiii [lyte — Hama 'anakTuka.
Ilonoxxeune wu gBmkenue CoiHIA B
lanaktuke. 'anaktuku. YE€pHbIe OBIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonbioro B3peiBa. PennkToBOE U3IyYeHHE.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTposbHas pabora «DJIEMEHTBI
aCTPOHOMUU U acTPOPUIUKK»

62

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COIMMAIBHON M ITHYECKOM
chepax IeAaTenTbHOCTH YeI0OBEKa

63

O606matomuii ypok. Pons u Mecto pusuku u
ACTPOHOMHH B COBPEMEHHOMN HAay4YHOUN
KapTHHE MHpa

64

O6o06maromuit ypok. Pois ¢pusnyeckoit
TeopuH B (HOPMUPOBAHUU MIPEJCTABICHUN O
¢buznyeckoil kKapTUHEe MUpa
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O6o06maromuii ypok. Mecto pusnueckoit




KapTUHBI MUPa B 001LIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O
pupoe

Pe3epBHbIil ypok. MarHuTHOE m0JI€.

66 DneKTpoMarHuTHast MHIYKIUS 1
Pesepubiit ypok. OnTuka. OCHOBBI
67 CIELMAJIbHOM TEOpUU OTHOCUTEIBLHOCTU 1
Pesepnbiii ypok. KBantoBas ¢pusuka. bubnunoreka [JOK
68 DneMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 1 https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHUAJIbBI JJIAA YYHEHUKA

. ®uzuka, 10 xmacc/ KacesHoB B.A., OOmiecTtBo ¢ OrpaHHYeHHOMN

OTBETCTBEHHOCTHIO «[PODAY; AkunonepHoe o0mecTBo «3narenscTBo
«IIpocsemienne»

. ®uzuka, 11 xmace/ KacesHoB B.A., OOmecTBo ¢ OrpaHudeHHOU

OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe od1iecTBo «M3aaTenbcTBO

«lIpocsemenne»

METO/JIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

[Tporpamma kypca ¢usuku ains 10—11 kmaccos. bazoBslit ypoBeHs (aBTop B.

A. KacpsHOB)

YMK «®uzuka. 10 kiacc. bazoBblil ypOBEHb»

1. ®usuka. 10 xmacc. ba3oBblii  ypoBeHb. YYEOHHK C DJIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 xmacc. ba3oBeiii ypoBeHb. MeToandeckoe nmocooue (aBTop B.

A. KacbsiHOB).



®uzuka. 10—11 kmaccel. ba3oBslii ypoBeHb. TeTpanp s 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

O®usuka. 10—11 xmaccel. baszoBeii ypoBeHb. KoMiuiekt Tterpament mist
KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)

®usuka. 10 knacc. JAunakruueckue kKapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

YMK «®wuzuka. 11 kmacc. ba3oBeiil ypoBEHb»

1.

5.

@usuka. 11 xmacc. ba3oBwiif ypoBeHb. YUEOHHK C DJIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacksHOB).

®usuka. 11 kmacc. ba3oBsiit ypoBenb. MeToanueckoe nocodue (aBrop B.
A. KacpsHOB).

®usuka. 10—11 kmaccel. ba3oBbiil ypoBeHb. TeTpanb 1is 1a00paTOpHBIX
pa6ot (aBTopsl B. A. KacesHos, B. A. KopoBun).

@uzuka. 10—11 knaccel. ba3zoBeiii ypoBeHb. KoOMIUIEKT TeTpajen aiis
KOHTpPOJIbHBIX padoT (aBTophl B. A. KacesHos, . B. Urpsmios).

®wuzuka. 11 knacc. [Jugaktuyeckue KapTouKu-3a1anus (aBTopsl M. A.

VYmakog, K. M. Yiakos).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU



HUHTEPHET

1  http://nsportal.ru - cormanbHas ceTh pabOTHUKOB 00pa30BaHMSL.

2 http://markx.narod.ru/pic/ - pu3uka B mKoe.

3 http://festival.1september.ru/articles/ - bectuBais megaroruueckux uaeh
«OTKpBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit ayis yuutenei GU3MKU M UX YICHHKOB.
5  http://www.physics.ru/ - matepuaisl o Gpu3uke.

6  www. ege .edu.ru - uapopmamnronHsli mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius IIOPoB
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