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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUU U TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
oOpasoBaTenbHON mporpammel, npeactraBieHHbIXx B ®I'OC COO, a Takxke ¢ y4€ToMm
dbenepanbHON pabouell mporpaMMbl BOCIIUTAHUS M KOHLEMUUU MPEernojJaBaHus y4eOHOTO
npeamera «®Pusznka» B o0pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @Dexpeparnuu,
peanu3yronx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copeprkanue nporpamMMbl o pU3MKE HANpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHuMM uUX (PuU3MKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METalpeMETHBIM ~ pe3yibTaTaM OOyYeHMs, a TakKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3anuu MEXNPEIMETHBIX CBsi3ed (U3UKU C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMU
npeaMmeramu. B Hell ompenensiorcs OCHOBHBbIE LI€NM H3yuyeHUs (GU3MKA HAa YpPOBHE
cpenHero oOuiero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (PU3HKHU:
JMYHOCTHBIC, METANPEMETHBIC, TIpeAMETHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3uke BKIIOYAET:

IJIaHUpYyEMble Pe3yNbTaThl OCBOEHHUS Kypca (pu3umku Ha 0a30BOM ypOBHE, B TOM
qyclie MIPeAMETHBIE PE3YJIbTAThl IO roj1aM 00yUYeHHUS;
coJiepkaHue yueOHoro npeamera «Ou3nka» Mo rojaM o0yyeHusl.

®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B KayecTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. [lIkonbHbIA Kypc PU3NKN — CUCTEMOOOPa3YIOIIUA 111 €CTECTBEHHO-
HAay4YHbIX Y4YE€OHBIX MPEJMETOB, MOCKOJbKY (U3NYECKHE 3aKOHbI JIEKAaT B OCHOBE
MPOLIECCOB M SBJICHUM, U3y4aeMbIX XUMHEH, Ouonorue, ¢uzuueckoi reorpadueil u
actpoHomueil. Micnonib3oBaHue M aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHUHM OomnpeiesnseT
XapakTep W pa3BUTUE Pa3HOOOPa3HbIX TEXHOJOTHHA B cepe SHEepPreTHKH, TPaHCIOPTa,
OCBOEHUS KOCMOCA, MOJYy4YEHUSI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JPYTHUX.
N3yyenue (QU3MKU BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYyYHOMU
KapTUHBI MHpa 00yuaromuxcsi, B (popMUpOBaHUE YMEHUN MPUMEHSTh HAayYHBIA METO]
MO3HAHUS MIPH BBIMOJHEHUU UMU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3uKu i YpOBHS CpeHEro o01ero o0pa3zoBaHus MOJIOKEH PsiJ
UJEeN, KOTOPBhIE MOYKHO PACCMaTpPUBATh KaK MIPUHLHUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C€ HEW Kypc SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuajg M3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW Marepuan Kypca QU3MKH 00beIUHEH
BOKpYT (pusnyeckux teopuid. Begymum B Kypce siBisieTcs: popMupoBaHue NpecTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEMIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanmuzanus mpearnonaraeT  HCIOJIb30BaHHE
IYMaHUTApHOTO MOTEHIMada PU3NYECKOW HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKU C
pa3BUTHEM OOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHM, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes npuxnaownoii nanpasnrennocmu. Kypc pusuku mnpesrnonaraer 3HaAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTMYECKHX MPUIIOKEHUN U3YYEHHBIX TEOPUUA U
3aKOHOB.



Hoesn sxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS HJIEMEHTOB COJEP)KaHUS,
MOCBSAUIEHHBIX JSKOJOTMYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBl C
pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYyXJAeHHUS NpoOJieM paluoHAIbHOIO
IPUPOJIONOIB30BAaHUS U SKOJIOTMUECKON OE€30M1aCHOCTH.

CrepKHEBBIMM JJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBISIOTCS  (pusmueckue Teopuu (POopMHUpOBaHHME TPEACTABICHUNA O
CTPYKTYpe TMOCTpOeHHUs (U3UUYECKON TeopuH, poid (yHIAMEHTAIbHBIX 3aKOHOB U
MNPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O MPUPOJe, TpaHUIlaX MNPUMEHUMOCTU
TEOPHIA, ISl ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peann3yeTcs MPexae BCero 3a
CU€T OpraHM3alMM HKCIEPUMEHTAIbHOU JesATeNbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHSI Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPATOPHBIX pabOT, KOTOpPhIE B MporpaMMe Mo (PU3UKe 00beTUHEHBI
B OOIIMI CNMCOK YYEHUYECKUX MPAKTHUYECKUX paldoT. BbiaeneHrue B ykazaHHOM IEpeyHe
7ab0paTOpHBIX paboT, NPOBOAUMBIX JJIS KOHTPOJS U OLIEHKH, OCYIIECTBIISACTCS
yJaCTHUKaMHU 00pa30BaTEJILHOTO IPOLECCa HUCXOS U3 OCOOCHHOCTEW IUIAHUPOBAaHUA U
ocHaileHus KabuHeta ¢uszuku. Ilpu 3TOM OobecneunBaeTcsi OBJaJCHHE OOYYAOIIUMUCS
YMEHHSIMU MPOBOJUTH KOCBEHHbIE U3MEPEHUS, HCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKHUX
BEJIMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yzenseTcsl pelieHuIo pacu€THBIX M KaueCTBEHHBIX 3aaad. [lpu
ATOM JIJISl PACUETHBIX 3a/1a4 PUOPUTETOM SBIISIIOTCS 3a/1a4u € IBHO 33JIaHHON (U3HUECKON
MOJIEJIBbIO, TO3BOJISIONIME MPUMEHSITh HM3YyUYECHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jiena Kypca, TaK M MHTETpUpYys 3HAHMS W3 pasHbIX pazzgenoB. Jls
KAueCTBEHHBIX 3aJlay TMPUOPUTETOM SIBIISIIOTCSA 3aJaHUsl Ha OOBSICHEHHE MpPOTEKaHUs
¢bu3nuecKuX SBIEHUUW M TMPOLIECCOB B OKpYXKalolled >KU3HHU, TpeOyromue BbiOopa
(bu3HYecKo MOACNH JIsl CUTYallMH MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpebdoBanusmMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieyeHuIo yueOHOro npoiecca 6a3oBblil ypoBeHb Kypca (GU3MKH Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHUsl TOJDKEH U3y4aThCs B YCIOBHSX MIPEAMETHOrO KaOuHeTa GU3NKU WU
B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro nukia. B
kaOuHeTre (U3MKK JOJDKHO ObITh HeoOXoauMoe J1abopaTtopHoe oOOpyJoBaHUE s
BBINIOJIHEHUS YKa3aHHBIX B MporpamMe no (pu3MKe YYEHHMUECKHX MPAKTUYECKUX paldoT u
JEMOHCTPAaLlMOHHOE 000pYyI0BAHUE.

JlemoHCcTpanmoHHOEe 000pynoBaHHe (POPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M OOECHeYMBaeT IOCTAHOBKY IE€PEUMCICHHBIX B
nporpamMme no (pu3nkKe KIHYEeBbIX AEMOHCTPALUN sl HCCIIEIOBAHUS N3YYaeMbIX SIBICHUN
U TPOLIECCOB, OBMIHUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKHX
IIPUMEHEHUM.

JlabopaTopHoe 000pya0oBaHUE AJI1 YYEHUUECKUX MPaKTUYECKUX padboT popmupyercs
B BUJE TEMAaTHUYECKUX KOMIUIEKTOB U OOECIEUMBAETCA B pacuéTe OJHOTO KOMIUIEKTa Ha
nByXx oOyuvarouuxcs. Temarnueckre KOMIIEKThI Ja00paTOPHOTO 000pYyAOBaHUS JOTKHBI
OBITh OCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUE LIUPPOBBIX TAOOPATOPUH.

OCHOBHBIMHM LIENISIMU U3y4eHUs (PU3UKH B 001IeEM 00pa30BaAHUU SABIISIFOTCS:

(dbopMHpOBaHUE MHTEPECA U CTPEMIICHHUS O0YYarolUMXCS K HAyYHOMY HU3yUYEHUIO
IPUPOABI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;



pa3BUTHE TIPEJICTABJICHWA O HAyYHOM METOJE IIO3HAHHS W (QOpMUPOBAHUE
HCCIICIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIUM SBJICHUSIM;

dbopMHpOBaHNE HAYYHOI'O MHMPOBO33PCHHSI KaK pe3yjibTaTa HW3YYCHHS OCHOB
CTpOEHUS MaTEepPUH M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

dbopMHpOBaHNE YMEHUH OOBSICHATH SBJICHHUS C HCIIOJB30BAaHUEM (HU3UICCKUX
3HAHWH W HAyYHBIX JIOKAa3aTeIIbCTB,;

dbopMHpOBaHUE TIPEIACTABICHUA O pONM (QU3MKK JJI  Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TCXHOJIOTHH.

JlocTmkeHre dTUX TeJiel o0ecreuynBaeTcs pelieHueM CIeAYIOIINX 3a/1ad B IPOIEcce
M3yudeHUsl Kypca GU3UKH Ha YPOBHE CpeHEero o0Iero oopa3oBaHus:

MPUOOPETCHUE CHCTEMBbI 3HaHUH 00 O0OmHUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSIX, BKJIFOYasl  MEXaHHUKY, MOJICKYJIIPHYIO bu3uKy,
AJIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(PU3NKH,
dbopMHpOBaHNE YMEHUU TPUMEHSATH TEOPETHUYECKHE 3HAHUSA I OOBSICHCHHS
(GU3NYECKUX SBJIICHUNW B TPUPOAC W JUIS TPHHITHS NMPAKTHUYCCKUX PEIICHUH B
MOBCEIHEBHOM KU3HU,

OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 3a7a4 C SBHO 3aJJaHHOW (HU3MYECKOM
MOJICNIBbIO, 3ajad, IMOApPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3/laHue (PU3NYeCKOn
MOJICJH, aJICKBaTHON YCIIOBUSM 3a/1a4H;

MOHMMaHUE (PU3NYECKUX OCHOB W TPHHIIMIIOB JIEHCTBHS TEXHUYCCKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CpEay;

OBJIAJICHUE METOJaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS H  IPOBEICHHUS
GU3MYECKMX JKCIICPUMEHTOB, aHAM3a H HWHTEpHpeTanud WHGOPMAIIHH,
OTIPEJICIICHHSI JIOCTOBEPHOCTH TIOJIYYCHHOT'O pe3yJyIbTaTa,

CO3JaHWE YCJIOBUH I Pa3BHTHS YMEHHUW IPOCKTHO-HCCIIEI0BATEIIbCKOM,
TBOPYECKOU JIEATCITLHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii ypoBeHb) HAa YPOBHE CPEAHEr0 00IIero o0pa3oBaHus
orBogutcs 136 yacos: B 10 kimacce — 68 yacos (2 yaca B Hezmenro), B 11 kiacce — 68 yacos
(2 yaca B HEezmEIO).

[Ipennaraemslii B mporpamme 1o (HHU3UKe MepedcHb Ja0OPATOPHBIX U MPAKTUICCKHUX
paboT SABJIIETCS PEKOMEHIOBAHHBIM, YUYHUTEIb JIeJIacT BIOOP MPOBEICHUS JTa0OPATOPHBIX

paboT U OMBITOB C YUETOM MHAUBUIYAIBHBIX 0COOCHHOCTEH 00yJaroImmnXcs.
COAEPKAHUE OBYUYEHUS

10 KJIACC

Pa3znen 1. ®uzuka u MeToAbl HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupoze. Hayunbsle MeTOAbI IO3HAHUSA OKpY:Karolero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (QuU3MYECKUX SABJICHMM M mponeccoB. HayuHble TUMOTE3bI.
®duznyeckue 3aKOHbI M TEOpUU. ['paHUIBl TPUMEHUMOCTH (UIMYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto pusuku B pOpMHUpPOBAHUU COBPEMEHHON HAay4YHOM KapTHHBI MHpA, B
IIPAKTUYECKOM AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 1 HIU(PPOBBIE U3MEPUTEITBHBIE PUOOPHI, KOMIIBIOTEPHBIE JATUUKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnnueckoe ABMKEeHHE. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMkeHusd. Cucrema
orcyéra. Tpaekropusi.

[Tepemerenre, ckopocTh (CpelHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPECHHUE
MaTepuaJbHOW TOYKHM, HX NPOEKIHMM HA OCH CHCTEMBbl KoopauHaT. CroxeHune
MIEPEMEILEHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE U  paBHOYCKOpEHHOE MpsSMOJuHEHHoe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHHS MaTepUalIbHON
TOYKH OT BPEMEHH.

CBoOoaHoe nmazieHre. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonnHeitHoe nBukeHHE. [[BUKEHHE MATEPUAIBHOW TOUYKH IO OKPYXHOCTH C
IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHHAs CKOpocTh. llepuon u
yacTtoTta oOpamieHus. LlenTpoctpeMuTenbHOE YCKOpPEHHE.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IMPHUMEHEHUE: CIHUIOMETP, JBUKEHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE NEPEIAYN.

Jlemoncmpayuu

Mopens cuCTEMBl OTCU€Ta, WIUIIOCTPALMS KHUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoGpazoBaHue JBUKEHUHN C UCIIOJIB30BAHUEM IIPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne paBueHust Tena, OpOIIEHHOTO TMOJ VYIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOAHOTO MaieHHUs.

HamnpaBiieHre CKOPOCTH IPH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, 1abopamopmuvie pabomul

N3yueHne HEPaBHOMEPHOTO [BHXKEHMS C LEJIbIO ONPEAECICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS  MEXKIY IyTSAMH, HPONUAEHHBIMU  TEJIOM 32
MIOCJIEI0BATENbHBIE PABHBIE MPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yudeHne NBUKEHUS IapUKa B BI3KOU )KHIKOCTH.

N3yuyenue nBM>KeHHs Tena, OpOIIEHHOTO0 TOPU30HTANIBHO.

Tema 2. Jlunamuka

IIpuHuun orHocurenbHOCTH ['amuies. llepsoeiii 3akoH HberotoHa. MuHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3uuuu cui. Btopoit 3akoH HbproToHa mjist
MaTepuaabHOU TOYKHU. Tperuii 3akoH HbproTOHA 111 MaTeprabHbIX TOYEK.

3aKkoH BceMUPHOTO TAroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kaueHus ). Cuia tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEeHUs U cuia TpeHus mnokos. Koapduuument tpenus. Cuna
CONPOTHUBIICHUS NIPU IBUKEHHUH TEJIA B )KUIKOCTH WJIH Tas3e.

[TocTynarenpHOE U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHWJIBI OTHOCUTEIBHO OCH BpalleHus. Ilnedo cumbl. YciaoBHUs paBHOBECHS
TBEPAOTO TENA.



TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MOAIIMITHUKY, TBUKEHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBiIeHNE MHEPLIVH.

CpaBHeHHE MaCcC B3aUMOJICHCTBYIOIIUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AedOopMallvu.

HesecomocTts. Bec Tena npu ycKOpeHHOM NOABEME U TIAJICHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecHs TBEPAOTo Tena. Buabsl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YNPYrOCTH, BO3HUKAIOIIMX B NPYXUHE U
pe3HOBOM 00pasiie, OT ux AedopMaliu.

HccnenoBanue ycioBur paBHOBECHUS TBEPOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axkouvt coxpanenusn 6 mexaHuke

Hmnynsc MaTepuaabHOW TOYKH (Tena), CHCTEMbl MaTepUalbHBIX TOYeK. MMIyibe
CUJIbBI M HW3MEHEHHME HMITyJbca TeJla. 3aKOH COXpaHEHUs uMmIyibca. PeakTuBHOE
JIBUKCHUE.

Pabota cuabl. MOIIIHOCTD CUJTBI.

Kunernueckass »osHepruss wmarepuajibHOW Touku. Teopema 00 U3MEHEHUH
KUHETHUYECKOU SHEPTUM.

[ToTrenuuanbuas sHeprus. l[loTeHnuanpHass »sHEprus ynpyro aedopMUpPOBAHHOU
npyxuHbl. [loTeHManbHas SHEePrus Tejaa BOJU3U MOBEPXHOCTU 3EMJIH.

[ToTeHuuanbHble U HEMOTEHITUATbHBIE CHITBI. CBSI3b paOOThl HEMOTEHITUATBLHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW DHEPrUU CUCTEMBI TeJl. 3aKOH COXpPAHEHUS MEXaHUYECKOM
SHEPIUMu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCcKHe YCTPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE. BOIOMET, KOIED,
MPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHKEHUE.

[lepexo1 MOTEHIIMAILHOM YHEPTUN B KUHETHUECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomoi

N3yuenne aGCOIIOTHO HEYIIPYTOro yjaapa C MOMOIIBI0 ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOTHI CUIIbI ¢ U3MEHEHUEM MEXaHMYECKON PHEPruM Tejia Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. MosekyasipHas pu3nka 1 TePpMOAUHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopun
OCHOBHBIE TOJIOXKEHUS MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM UM HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. uddy3us. Xapakrtep ABMKEHUS U
B3aMMOJICHCTBUS YaCTUL] BellecTBa. MOJEeIn CTPOCHUS Ta30B, )KUAKOCTEU U TBEPABIX TEIl



1 00BsICHEHHE CBOMCTB BelIeCTBAa Ha OCHOBE 3THX Mojieniel. Macca u pa3Mepbl MOJEKYII.
KomnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Llenscus.

Mopens wupeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KUHETHUYECKON
TEOpUM UJEANbHOr0 raza. AOCONIOTHas TemIeparypa Kak Mepa CpellHed KHHEeTHYeCKOU
SHEPIUM TEIUIOBOTO ABWKEHMUS vacTull rasza. Illkama temmnepatyp KenbBuHa. I'azoBble
3aKkOHbl. YpaBHeHue MenaeneeBa—Kianelpona. 3akoH J[lanbrona. WM3ompomecchl B
UJIeaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpencraBlieHUE
M30IIPOIIECCOB. U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOUIUME JUCKPETHOE CTPOEHUE BellecTBa, (OTOrpaduu MOJEKYI
OpraHWYECKUX COECTUHEHUM.

OnpiThl 0 1UMPY3UH )KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKEHUS.

Mopens onbita IlTepHa.

OMnBITH], TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mopens, MILUTFOCTPUPYIOLIAst IPUPOLY JAABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OMnbITH], WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MAEAIBHOIO ra3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomel

Onpenenenue Macchl BO3/Ayxa B KJIaCCHOW KOMHATe Ha OCHOBE M3MepeHui oO0béma
KOMHATBI, JaBJICHHS U TEMIIEPATypPbl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMeTpaMH COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. Ocnosbt mepmoouHaAMUKU

TepmonnHamuueckas cuctema. BHyTpeHHS S S9HEPTUsI TEPMOJAMHAMUYECKON CUCTEMBI
u crnocobsl €€ usMmeHenus. KonnyecTBO TemnoTel M pabora. BHyTpeHHsst sHeprus
OJTHOATOMHOI'0 WJI€aJIbHOTO ras3a. Bupl Termionepenayu: TEMIONPOBOIHOCTh, KOHBEKIIMS,
U3JIlydyeHue. YJenbHas TeIIOEMKOCTh  BeniecTBa. KosnuyecTBO — TEIJIOTHI MU
TeIIonepeaaye.

[Tonstue 00 anuabatHom mpouecce. IlepBbiit 3aKkoH TepMoauHaMuku. [Ipumenenue
NEePBOro 3aKOHA TEPMOJMHAMUKH K u3onporieccam. ['paduueckas unrepnperanusi paboThl
rasa.

Bropoii 3akoH TepmoarHamuku. HeobpaTuMocTh mpoLeccoB B MPUPO/IE.

TeroBbie mammubl. [IpuHUUOB HEeWCTBUS TEIIOBBIX MamMH. [IpeoOpasoBanus
HHEPTUU B TEIJIOBbIX MammHax. KoagduuueHnt noae3Horo AeicTBUS TEIIOBONW MaIIUHBI.
[ukn KapHo u ero ko3p@puUuEHT MNOJE3HOro NEHCTBUA. DKOJOTMYECKHE MpoOIIeMbl
TEIUIODHEPTETHUKH.

TexHudyeckne yCcTpOWCTBA M IMPAKTUYECKOE MPUMEHEHHUE. JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWJIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEN SHEPrUM Tejla MpPU COBEPILIEHUU PabOThI: BBUIET MPOOKHU U3
OyTBUIKH MOJ AEHCTBUEM CKATOr0 BO3yXa, HarpeBaHue 3pupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUACOICMOHCTPALINS).

M3meHeHne BHYTpEHHEH dHeprun (TeMIepaTyphl) Tella Mpyu Teruionepeaaye.

OmnbIT 10 arabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mopnenn mnapoBod TypOWHBI, JBUTATeNIi BHYTPEHHEIO CrOpaHHs, PpPEaKTUBHOTO
JIBUTATEJIA.



Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenne yaenbHON TEIIO0EMKOCTH.

Tema 3. Aepecamnuie cocmosanusn eeuecmea. Dazoesvie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. lcmapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJIbHAsl  BJAXHOCTh BO3AyXa. HacellleHHbId map. YaenbHas  Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Teépnoe temo. Kpucrammumyeckue u amopdHbie Tena. AHHU30TPOIHUS CBOMCTB
kpuctamwioB. JKugkue kpuctauibl. CoBpemeHHble Marepuanbl. [lmaBienue wu
KpUCTAJTU3aIus. Y IeabHasl TeruioTa miaBienus. CyOoaumarnusi.

VYpaBHeHHE TENIOBOTO OajaHca.

TexHuueckne yCTporucTBa U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U IMICUXPOMETP,
KaJOpUMETP, TEXHOJOTUM TOJYYECHHS COBPEMEHHBIX MAaTEpPUajoB, B TOM YHCIIE
HAaHOMAaTEpPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIILIEHHBIX apOB.

Kunenune npu noHM>XKEHHOM J1aBJICHUH.

Crioco0bl M3MEPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IJIaBJICHUS] KPUCTATHYECKOTO BEIECTBA.

JIeMOHCTpalus KpuCcTaJlIOB.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

Paznea 4. DaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ted. OIEKTpUYeCcKui 3apsd. [[Ba Buaa AIEKTPUUYECKUX 3apsiJlOB.
[IpOBOAHUKH, IHUAIEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHMS DIIEKTPUYECKOTO
3apsaa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHbI 3lEKTpUYECKUI 3apsii.
Onektpuueckoe noje. HanpsxEHHOCTh anexkTpuyeckoro nojs. [IpuHuun cynepno3nuuu
ANEKTPUYECKUX MOJEN. JIMHNN HaNPS)KEHHOCTH JIEKTPUUYECKOTO TTOJIS.

PabGora cun snexkrpocratuueckoro mnois. Ilorenuuman. Pa3sHocTh MNOTEHLMATIOB.
IIpoBOIHMKM W AUIEKTPUKUM B  DJIEKTPOCTATHUYECKOM Tosie. Jludnekrtpuueckas
IIPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHzaeHcaTop. ONEKTpPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue  yCTpOMCTBA M MPAKTUYECKOE INPUMEHEHHE.  DJIEKTPOCKOII,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3allUTa, 3a3eMJIEHUE 3JIEKTPOIPUOOpPOB, KOHIEHCATOD,
KOIIMPOBAJIBHBIN anmapar, CTpyUHbIN HPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUIT JEUCTBUS DIIEKTPOMETpA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T10JIE 3apSIKEHHBIX TEIL.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH ILIOCKOrO0 KOHIEHCAaTopa OT IUIOIAJH IUIACTHH,
PACCTOSHUS MEXKAY HUMH U AUDJIEKTPUUECKONU MPOHULIAEMOCTH.



DHeprus 3apsHKEHHOTO KOHJIEHCATOpA.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inexkmpuueckuii mox. Toku 6 paznuunsix cpeoax

DIIEKTpUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKA. VMICTOUHMKH
toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEUIECTBA.
IlocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora snexkTpudeckoro Toka. 3akoH Jkoyns—JIeHma. MoOIHOCTE 3JIEKTPUIECKOTO
TOKaA.

DNEeKTpOABWKYLIasl CHJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa. 3aKOH
Owma 11 IoJTHOM (3aMKHYTOM) 3JIeKTpruiecKoit nenu. KopoTkoe 3aMbIkaHue.

DIEKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJJIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DNeKTpUYECKUl TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[HonmynpoBoguuku. CoOCTBEHHAss U MPUMECHAs MPOBOAMMOCTD MOJIYNPOBOJIHUKOB.
CaoiicTBa p—n-nepexoxa. [lomynpoBoaHUKOBBIE TPUOOPHI.

DIIEKTpUYECKUI TOK B pacTBOPAX M PACIUIABAX AJIEKTPOJIMTOB. DIIEKTPOJIUTHUECKAS
JUCCOLMALNS. DIEKTPOIIU3.

DOneKkTpuueckuid TOK B razax. CaMOCTOSITENbHBI M HECAMOCTOSITENBHBIN pa3psl.
Mounus. [1nazma.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aMIEPMETP, BOJBTMETD,
peocTar, UCTOYHMKM TOKa, 3JIEKTPOHArpeBaTEeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN U0/, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MIOJIYIIPOBOJHUKOBBIN INOJ, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHUS.

3aBUCHUMOCTbh CONPOTHUBIIEHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOLIAAN
MONEPEYHOr0 CEYEHUS U MaTepUala.

CMemaHHOe COeTMHEHNE TPOBOAHUKOB.

[IpsmMoe  um3mepeHue  BNEKTpoABHWKylled  cuibl.  KopoTkoe — 3aMbIKaHueE
raJlbBAHUYECKOT'O AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb COIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIMTOB.

HckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydeHne cMENIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepeHne dSIeKTpOABWKYLIEW CHJIBI MCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue snexkrpoiusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢puzuku 6azoBoro ypoBHs B 10 kinacce ocyliecTBiIsieTcsl ¢ y4éTOM
COJIep KaTeNIbHbIX MEXIIPEIMETHBIX CBS3€d C KypcamMHM MaTeMaTHKH, OMOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.



Meosicnpeomemnvle nonssmusi, CBI3aHHbIE C U3yUYEHUEM METO/I0B HAYYHOTO TTO3HAHUS |
SBJICHHE, HAYYHbIN (QakT, runote3a, pusnveckas BeJIUUHHA, 3aKOH, TeOpHUs, HAOIIOACHHE,
AKCHEPUMEHT, MOAECIMPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuxka: penieHue CHUCTEMbl ypaBHEHMM, JWHEHHas ¢yHKUuMsA, mnapadona,
runepOoiia, ux rpauku U CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKUIMHU: CUHYC, KOCHUHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
MIPOEKLHUH HA OCH KOOPAUHAT, CI0)KEHUE BEKTOPOB.

buonozus: MexaHuyeckoe JBUWKEHUE B IKUBOM mnpupoae, nuddysus, ocmoc,
TEINIOOOMEH JKHMBBIX OPraHuU3MOB (BHIBI TEIUIONEpEIaud, TEIUIOBOC pPABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEM U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS JUCCOLMALINS, TAIbBAHUKA.

l'eocpaghus: B1axXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHE JBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB, YYET
TPEHUsA B TEXHUKE, NOALIMIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMIIYJIbCa B
TexHuke (pakera, BOJOMET W JpPYyrue), JABHraTelb BHYTPCHHEIO CrOpaHus, HapoBas
TypOuHa, ObITOBOM XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH IMOJIYYEHUS COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs
3aIlNTA, 3a3eMJICHHE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTesibHble TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMoaelicTBHEe MOCTOSIHHBIX MarHUTOB. MarHuTHoeE II0JIC.
Bekrop MarHutHOM HMHAYKUMM. [IpUHLOMIT Cyneprno3suiMu MarHUTHBIX Toned. JIluauu
MarHUTHOM HWHAYKUMHM. KapTuHa JWMHUNA MarHUTHOM MHAYKUMM TIOJS MOCTOSIHHBIX
MartHuTOB.

MaruuTtHOEe ToJi€ MPOBOAHMKA C TOKOM. KapTMHa JWMHUI WMHIYKIMM MarHUTHOIO
TOJIA JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJAHUKA, KATYIIKH C
TokoM. OnbIT IpcTena. BzaumoeiicTBre MpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ mMoayJib M HampaBjieHHUe. JIBU)KEHUE 3apsyKEHHOW 4YacTULbBI B
OJIHOPOJIHOM MarHuTHoM noJie. Pabora cuibl Jlopenia.

SIBneHne 3NEKTPOMATHUTHOM HMHAYKIWHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKLHH.
DIEKTPOABMKYILAS CUJIa MHAYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM uHaykiuu dapanes.

BuxpeBoe anexktpuueckoe mosie. DIeKTPOABIKYILAsS CHIIa UHAYKIUU B MPOBOJIHUKE,
JBHKYILIEMCS ITOCTYNATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHyKTUBHOCTG. SIBnenune CaMOMHIYKLIHH. DIIEKTPOABUKYILAS culia
CaMOUHAYKIIHH.

DHeprusi MarHUTHOTO TMOJIA KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuyeckne yCTpOWCTBA M INPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MArHHTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YaCTHUL, NHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMYM MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HerictBre cuibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHOM MHIYKIIUH.

ITpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBIXKYIIEH CHUJIbl HMHAYKIMHM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuui sxcnepumenm, rabopamopmuvie pabomul

N3ydeHre MarHUTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanne NeMCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHOM MHAYKIUU.

Pa3nen 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHumnbsle Koaiedanus

KonebarenvHast cucrema. CBOOOHBIE MEXaHMYECKUE KojiebaHus. ['apMoHMuUecKue
konebanus. Ilepuon, vactora, ammumuTyna u ¢asza konedbanuit. [IpyXUHHBIM MasTHHK.
MaremaTu4yeckuii MasTHUK. YpaBHEHUE TapMOHWYECKHX KoJjebanuii. [IpeBpaiienue
SHEPTUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Kone6arenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJEaTbHOM
KoJie0aTeTbHOM KOHTYpEe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU M DJIEKTPOMArHUTHBIMHU
konebanusamu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS OJHEPrUM B  HJACAUTHBHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpeacraBnenre o 3aTyXamOUUX KojeOaHUAX. BBIHYXIEHHbBIE MEXaHHUYECKUE
KoJjiebanus. Pezonanc. BeiHyK/IeHHbBIE AIEKTPOMAarHuTHbIE KOJIeOaHuUs.

Ilepemensblii TOK. CHHYCOMJAIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYAHOE U AEHUCTBYIOIIECE 3HAUEHUE CUJIbI TOKA U HATIPSIYKCHUSL.

Tpanchopmarop. [IponsBoacTBo, nepeaada u NoTpedIeHUE INEKTPUIECKON IHEPTUU.
DKOJOTMYECKHE PUCKH TPHU MPOU3BOJCTBE AIEKTpPodHEPTuu. KynbTypa HMCHOJIb30BaHUA
AJIEKTPOIHEPTUH B ITIOBCEAHEBHOMN KU3HH.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUUECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccrnenoBanre  mapaMeTpoB — KojeOaTelnbHOH  cucTeMbl  (MPYXXHHHBIA — HMJIH
MaTeMaTHYECKUN MasSTHUK).

Hab6ntonenue 3aTyxaronmx KojaeoaHu .

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOaHUM.

Hab6ntonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUSI.



OcumsutorpaMMbl - (3aBUCMMOCTH  CWJIBI TOKAa M HANPSOKCHUS OT BpPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHU.

PezoHanc  mnpu  1mOCIENOBATEIBHOM  COCIMHEHUHM  PE3UCTOpA,  KaTyLIKU
VHJIYKTUBHOCTH U KOHJEHCATOPA.

Mogenpb TMHUM JJIEKTPOoIIepeaaUn.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTHU TEPUOJA MaJIbIX KOJI€OAHUU Tpy3a HA HUTU OT JJIUHBI
HUTHU U MAacChl rpysa.

HccnenoBanne nepeMEHHOIO0 TOKa B LENM M3 IIOCIEN0BATEIbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60IHbL

MexaHnueckue  BOJNHBIL,  yclioBUs — pacnpoctpaHeHus. Ilepuon.  Ckopocth
pacnpocTpaHeHus U JUIMHA BOJHBI. [lonepeunbie u mpoaosibHbIe BoJHBI. MHTEepdepenuns
U AU paKiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBL. YCJIOBUS M3JIYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BekTopoB E, B, V B anextpomarnutHO#l BonHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaXXeHHWe, MpesioMJIeHHe, TNoysgpu3anus, audpakuus,
uHTepdepenurs. CKopocTb 371eKTPOMArHUTHBIX BOJIH.

[ITkama 351eKTpPOMAarHUTHBIX BOJIH. [IpuMEHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

IIpuHIMIIBI pagqUOCBA3U U TeleBUACHUs. Paaunookanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue  yCcTpoOMCTBA U IPAKTHUYECKOE  IIPUMEHEHME.  MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JIMarHOCTUKa B TEXHUKE W MEJUUMHE, pajap,
paaroNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHUE ONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak UICTOYHHK 3BYKa.

Habmonenne oTpaxkeHus ¥ MpeoMIICHUs MEXaHUYECKUX BOJIH.

Ha6monenne unrepdepeHunu u Auppakiiud MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW M 4acTOTOMN
KOJIeO0aHUH.

HccnenoBanne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH. OTPAXKEHUE, IIPEIOMIICHUE,
noJyispu3anus, 1udpakus, uHTepPepeHuus.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsamonuHeHOe pacnpoCTpaHEHHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. ToueUyHbI UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuil B MI0CKOM
3epKalle.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIIEHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbli yros nojJHOro BHyTPEHHETO
OTPAXKECHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB 6eoro ceera. LIBer.



Cobuparomue u pacceuBaroniye JuH3bl. ToHKas JnH3a. DOKyCHOE pacCTOSHHE U
onTHYecKass cuia TOHKOM JMH3bL. [locTpoeHne wu300pakeHU B COOMPAOIIUX H
paccenBaronX JUH3ax. PopMylia TOHKOM JIMH3BI. Y BEJIUYEHUE, 1ABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonuoBast ontuka. UHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOIIOJICHUS] MAaKCUMYMOB M MHUHHUMYMOB B HHTEPPEPEHIIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakius cBera. QudpakiuonHas pemeérka. YcloBUEe HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IpH MaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus cBeTa.

TexHudeckue yCcTpoucTBa U MPaKTUUECKOE MPUMEHEHUE: OUYKH, Jyma, GoToarnmapar,
MPOCKIIMOHHBIN amnmnapaTt, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AUGpaKIMOHHAs
pelIETKA, MOIAPOUL.

Jlemoncmpayuu

[IpssmMonrHEHOE pacpOCTPAHEHUE, OTPAKEHHUE U TIpeIoMiIeHue cBeTa. ONTHUYEeCKUe
npuOOopBHI.

[TonHnoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEJIECKONa.

HaGnronenue naTepdepeHium crera.

HaGnronenue nudpakuuu cBera.

Habmonenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOUIBIO TPU3MBI.

[TonyueHue cnekTpa ¢ MOMOINILI0 TUPPAKIIMOHHON PEIIETKH.

Habmonenue noisipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3mepenue nokazaress npeaoMiIeHUs CTEKIIa.

HccnenoBanuie cBOMCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienUAJIbHONH TEOPUU OTHOCUTEIbHOCTH
['paHnibl TPUMEHUMOCTH KJIACCUYECKOW MexaHuKd. [locTymnarel crienuaibHOU
TEOPUU OTHOCUTEIILHOCTU: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyMe, IIPUHIIUII
OTHOCHUTEJIBHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPAIICHUE JTJIUHBI.
DHEPrus ¥ UMNYJIbC PEISITUBUCTCKOW YaCTHUIIBI.
CBsI3b MacCChI C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6anmMoGOU ONRMUKU

®oronsl. @opmyna [lnaHka cBs3u 3HEpruu (QOTOHA C €ro 4acTOTOH. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTe U ucciaegoanue ¢orodapdekra. Omnbitel A. I'. CroseroBa. 3aKOHBI
dorordpdexra. VYpaBHenue OIiiHmTerHa 108 (DorodPpdekra. «KpacHas rpanuia»
dbotorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.



Texnuueckne ycTpoiicTBAa M NIPAKTHYECKOE MpPUMEHEHHE:  (HOTOIJIEMEHT,
dboTomaTUMK, CoIHEeUHas: OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®o1o3¢(DHeKT Ha YCTaHOBKE C LIMHKOBOM MJIACTUHOM.
Nccnenoranue 3akoHOB BHelIHEro ¢poTodddexra.
Ceroauo.
Conneunas Oatapesi.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -YacTHII.
[Inanetapnas mozaens atoma. [loctynatel bopa. M3nyuenue u nornomnienue GOTOHOB Mpu
Mepexo/Ie aToMa ¢ OJJHOTO YPOBHS SHEPIruM Ha Apyroil. Bunsl cnexktpoB. CreKTp ypOBHER
SHEPIruM aTomMa BOAOpOAa.
BonnoBeie cBoiictBa wyactull. Bonuel ge bpoinga. KopmnyckynsipHO-BOJHOBOM
Iyaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYCHHE.
TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IMPUMEHEHHUE. CIEKTPAJIbHBIM aHAIN3
(criekTpocKoI), Jiazep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbiTa Pesepdopaa.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHelyaThiX CIEKTPOB U3TyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamoprsie pabomel
Hab6ntonenue nuHevaToro cekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sapa. OTkpsiTHE
paauoakTuBHOCTH. OmbiTel Pe3epdopna mo ompeneneHuio cocTaBa paguOaKTUBHOIO
uznydenus. CpoiicTBa anb(da-, Oera-, raMMa-usiydeHus. BiusHue paanoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
OTtkpeiTHE TPpOTOHA U HelTpoHa. HykiionHas mozaens siapa [eiizen6epra—lBanenko.
3apsa sapa. MaccoBoe unciio siapa. M3oTonsl.
Anba-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnan. ['amma-uznydeHue.
3aKOH paAuOaKTUBHOrO pacnaja.
DOHeprust cBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JledekT macchl sipa.
SnepHeie peakuuu. JleneHue u CUHTE3 AA€Ep.
Anepubiit peakrop. TepmosinepHblii cunte3. IIpobieMbl U MepCHEKTUBBI SAECPHOU
DHEPTEeTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SJHEPTETUKH.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOICHUS U PETUCTPALIUU FIE€MEHTAPHBIX YACTHULI.
®dyHaamMeHTanbHble B3auMoAecTBusA. EqUHCTBO pu3nyeckoil KapTUHBI MUpA.
TexHuueckue YCTpONCTBA M NPAKTUYECKOE NPUMEHEHHE. JO3UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOIINX YaCTHL.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (oTorpadusm).



Pa3nen 8. DjieMeHTHI aCTPOHOMMHU U ACTPOPUINKH

Oranbl pa3BUTUA AaCTpOoHOMHUHU. lIpUKIagHOE W MHPOBO33PEHYECKOE 3HAUYEHUE
aACTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Bes3ausi, sipkue 3BE3/1bl, IUTAHETHI, UX BUUMOE JIBUKECHHE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHIA U 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEpUCTUKU. JlnarpamMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3JIBI
TJIABHOM IMOCJIEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3[ IJIaBHOU
MIOCJIEA0BATENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABIEHUS O
MIPOUCXOXKAEHUN U 3BOJIIOIMU CoJlHIA U 3BE3/. DTanbl )KU3HU 3BE3.

Muineunsiii [yt — Hama "anaktuka. [lonoxxenue u nBuxxkenne Connua B ['anakTtuke.
Tunel ranaktuk. Paguoranaktuky u kBa3apsl. YEpHbIE ABIPHI B iApax rajlakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ua. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PeMKTOBOE U3ITydEHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yyenuueckue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM —TJIA30M C  HCIMOJb30BAHUEM  KOMITBIOTEPHBIX
MPUIOKEHUH ISl ONpeesIeHNsl MOJ0XKEHUsI HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be31s1 CEBEPHOTO MOJTYIIAPHS U IPKHUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, miuaner, Mneunoro IlyTtu.

Oo6o0maromniee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOM, COIUANbHOU U
ATUYECKON cdepax AesTENbHOCTH YEJNOBEKa, POJib U MECTO (PU3UKU M acCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOM KapTUHE MHUpa, pojib (PU3NYECKOW TeopuH B (POPMUPOBAHUU
NpeacTaBlieHud O (U3MYECKOM KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B
o0LIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢puszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcsl ¢ y4éTOM
CoJlep KaTeNIbHbIX MEXIPEIMETHBIX CBS3ed C KypcamMHM MaTeMaTHKH, OMOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meorcnpeomemnule nonsimusi, CBI3aHHbIE C U3yYEHUEM METOJ0B HAyYHOI'O MO3HAHUSA
SBJICHUE, HAyYHbIN (akT, runoresa, pusnveckas BEIUYHMHA, 3aKOH, TeOpHUs, HAOII0ACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: pelnieHHE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIMH:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOpPbl MW MX MNPOEKUMU HA OCH KOOpPJAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIMI, MpU3HAKU MOAOOUS TPEYTrOJIbHUKOB, ONPEIEICHHE IUIONIaau
II0CKUX (puryp u o6b€éma Ted.

buonocus: anexrpuyeckue sBIEHUS B )KUBOU MpHUpPOE, KojieOaTeNbHbIE IBMKEHUS B
YKUBOW IIPUPOJIE, ONTUYECKUE SIBJIICHUS B JKUBOW MPHUPOJIE, NEUCTBUE PAJUALINHA HA KUBBIE
OpTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKass CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAIUIMYECKON pEeIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eocpaghus: mMarHuTHbIE TOJIOCa 3€MIIM, 3aJ€KH MarHUTHBIX DPYO, (OTOCHEMKaA
36MHOM OBEPXHOCTH, NMPEICKAZAHUE 3EMIIETPSICEHUM.



Texnonoeus. JIMHUH QJICKTpoIrecpecaay, rCHCpaTop MMCPECMCHHOT'O TOKa,
QJICKTPOABUTATCIIb, UHAYKIIUOHHAA IICYb, panaap, paI[I/IOHpI/IéMHI/IK, TCICBU30pP, aHTCHHA,
Teﬂe(l)OH, CBI’I-HCIIB, HpoeKHHOHHBIﬁ arrIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAs 6aTapesL

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «du3nka» Ha YpOBHE CpeHETO 001Iero o0pa3oBaHus
(0a30BbIf  YpOBEHb) JOJDKHO OOECHEUUTh JOCTHXKCHHE CJCAYIONUX JUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINUHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pE3yNbTaThl OCBOCHHMS yueOHOro mnpeamera «Du3nMKa» TOIDKHBI
OTpakaTh ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYYalOMIMXCS ~ PYKOBOJICTBOBATHCS
cOpMHPOBAHHOM BHYTPEHHEN MO3UIMEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIIHIH,
MO3MTHUBHBIX BHYTPEHHHUX YOEKICHHU, COOTBETCTBYIOIIMX TPAAMIMOHHBIM II€HHOCTSIM
POCCHIICKOrO OOIIECTBa, PACIIMPEHHE >KU3HEHHOTO OIBITa M OIBITA IEATCIBHOCTH B
npoIlecce peaan3ali OCHOBHBIX HAlpaBJICHHUH BOCIHMTATEIBHOM IEATEILHOCTH, B TOM
YHCyIe B YaCTH:

1) rpaIaHCKOT0 BOCTIUTAHUS:

COPMHPOBAHHOCTh TPAXKITAHCKOM MMO3MIHMK OOYYAIOIIErocss KaK aKTUBHOIO H
OTBETCTBCHHOTO WICHA POCCUIICKOTO OOIIECTBA,;

TPUHATHE TPaIUIIHOHHBIX 00IIIEYETOBEUCCKUX I'YMaHHCTHYECKUX u
JIEMOKPATHYECKHX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIBHOCTh B HHTEPECAX TIPaXKIaHCKOTO
00111eCTBa, yUaCTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTe/IbHON OpraHU3allHH;

yMEHHE B3aUMOJCHCTBOBATh C COIHAIBHBIMA HHCTHTYTAMH B COOTBETCTBHH C MX
GYHKIHUAMU ¥ Ha3HAYECHUEM;

TOTOBHOCTH K TYMAHHTAPHOMN M BOJIOHTEPCKOMU JESITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTH POCCUUCKOM IPaXkIaHCKOM HACHTUYHOCTH, IIATPHOTH3MA;

IICHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CUMBOJIAM, JOCTHKEHUAM POCCHICKHMX
YUYEHBIX B 00,1aCTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

cOPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO [TOBEICHHS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHTYallMi0 MW [PHHUMATh OCO3HAHHBIE PpEIICHUS,
OPHEHTHUPYSICh Ha MOpPaJbHO-HPABCTBCHHBIE HOPMBI W IEHHOCTH, B TOM 4YHCIE B
HEATENbHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHUUBOTO OYIyIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHMS:

SCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYass OCTETHKY HAYYHOTO TBOPYECTBA,
NPUCYIIETr0 (PU3HMUECKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUS :

UHTEPEC K Pa3sIuYHbIM chepaM MpoheCCHOHAIBHOW AESATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOH M TEXHHMKOMH, YMEHHE COBEpPINATh OCO3HAHHBIA BHIOOp OymyIiei
npodeCCHr M pearTn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;



TOTOBHOCTh U CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PUBUKHU
Ha POTSHKEHUU BCEH KU3HH;

6) 3K0JI0rH4€eCcKOro BOCIUTAHHUSA:

c(OpMHPOBAHHOCTH AKOJIOTHYECKON KYJIbTYphI, OCO3HAHUE TJIOOAIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEeM;

IUIAHUPOBAHUE M OCYIIECTBJIEHUE JEHUCTBUM B OKPYXKAIOIIEH CpEIe HAa OCHOBE
3HAHMS [eJIeld YCTOWYUBOTO Pa3BUTHS YEJIOBCUYCCTRA,

pacIIMpeHre OIbITa JACATSIBPHOCTH 3KOJIOTHUSCKOW HANpPaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHHH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUS

c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HU3HUECKON HAYKH;

OCO3HAHKME IICHHOCTH HAyYHOH JESITEIIbHOCTH, TOTOBHOCTH B IIPOIECCE H3YUCHHSI
(U3HMKN OCYIIECTBIIATh MPOSKTHYIO U UCCIIEA0BATEIIbCKYO ACATEIILHOCTh HHANBUYJIbHO
U B TpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHBbIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiliCTBUS
ba3oBble JJoruyecKkue JeicTBUA.

CaMOCTOATEILHO (DOPMYIUPOBATh M aKTYaJU3HPOBATh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

OTIPEICIISITh NN JACATEILHOCTH, 3a/1aBaTh MapaMeTPhl K KPUTCPUHU UX TOCTHKCHHS,

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX (DH3UUYCCKUX
SIBJICHUSAX

pa3pabaThiBaTh IUIAH pEHICHUS MpOOJeMbl ¢ YYETOM aHaM3a WMCHOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSATCIBHOCTH, OIICHHBATh COOTBETCTBHE pPE3yJIbTaTOB
IIEJI5IM, OIICHUBATh PUCKH MOCJICACTBUHN JICATEIBHOCTH;

KOOPJIMHUPOBATh M BBINMOJIHATH PabOTy B YCIOBHUSX pPEaJbHOTO, BUPTYaJbHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TIPOOJIEM.

Ba3oBrble ncciaeaoBaTeIbCKHe AeiiCTBUA.

BIAJCTh HAyYHOW TEPMHUHOJOTHEH, KIIOYCBBIMH TOHATHAMH W  METOJaMH
(bu3nyuecKol HayKH;

BJIAJCTh HAaBBIKAMU YYE€OHO-MCCIICIOBATEICKOH W TPOCKTHOW JEATEIbHOCTH B
obnactu U3HMKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOOB
penieHus 3a1a4 GU3NIECKOTO COACPIKAHMUS, TPUMEHEHHUIO Pa3IMYHBIX METOIOB TIO3HAHUS;

BJIAJCTh BUJAMU JIEATEILHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIUH,
peoOpa3oBaHUI0 U MPUMEHCHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIlUsAX, B TOM YHCJIE MPHU
CO3/1aHUM YYEOHBIX MMPOEKTOB B 00J1aCTU (HU3UKH;

BBISIBIISATh NPUYMHHO-CJICJACTBEHHBIC CBSI3W W aKTYaJU3UPOBATh 3a7ady, BBIIBHUTATh
TUIOTE3y €€ perieHus, HAXOJAUTh apTyMEHTHI IS JOKA3aTelIbCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh MapaMeTPbl U KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TOJYUCHHBIC B XOJIC PEHICHUS 3aTadydl Pe3yIbTaThl, KPUTHUYCCKU
OIICHMBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHUSX;



CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENIbHON JIEATEIbHOCTH,
B TOM YHCJIE MPU U3yYEHUU QUBHUKY;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh  MEPEeHOCUTh 3HAHUS MO  (QU3UKE B  NPAKTUYECKYI0  00JacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UM, MPE/IaraTb OpUruiHAIbHbBIC MTOJAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33aJ1auH, AOMYCKAIOIIKE aJbTEPHATUBHBIEC PEIICHUS.

Pabora c nnpopmanueii:

BJIAJE€Th HABBIKAMM TOJIy4eHHs HHQoOpMaluud (U3HUECKOro COJAepKaHUS U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSITEJIbHO  OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATH3allMI0 W MHTEPHpeTaluio HHPOPMAlUU pa3IMYHbIX BUAOB U  (Qopm
MIPE/ICTaBIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OpMAIUY;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 ¢ COOJI0/IEHUEM
TpeOOBaHMII SPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATHUECKUX HOPM, HOPM MHGOPMAIIMOHHON 6€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUECKOT0 COJEpKAHMS B Pa3IMYHBIX (QopMarax c y4€ToMm
Ha3HaueHus WHGOpPMAIMM U LEJIeBOM ayAUTOpUH, BBIOMpas ONTUMAJIbHYIO (OpMYy
MPE/ICTaBIICHUS U BU3YyallU3al1H.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE e CTBUS:

OCYIIECTBJISITH OOIIIEHHE Ha YpOKaxX (DU3UKHU U BO BHE-YPOUHOU JEATECIIBHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTyallui U CMsIT4aTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIATaTh CBOKO TOYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ MHANBUIYATbHON PabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUM ¢ YUETOM OOIIHUX UHTEPECOB U
BO3MOKHOCTEM KaXKJ0I'0 4jieHa KOJJICKTUBA;

IIPUHUMATh L€JIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BBIBATH U KOOPJIAUHUPOBATH
JNEUCTBUSA T10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH AECUCTBUM, PACIPENEIATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh Pe3yJbTaThl COBMECTHOM pabOTHI,

OIICHUMBATh KA4YECTBO CBOETO BKJIAJa M KaXKJIOrO y4YacTHHMKAa KOMaHJbl B OOIIUH
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM,

npemjiaraTb  HOBBIE  NPOEKTHI, OLEHUWBATh MJEU C TO3UIMHA  HOBU3HBHI,
OPUTMHAIBHOCTH, NMPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE NOBEACHHUE B PA3JIMYHBIX CUTyaLUAX,
MIPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh UHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA
Camoopranuzanus:
CaMOCTOSTENILHO OCYIIECTBIATh NMO3HABATENIbHYIO JIEATEIbHOCTh B 00J1aCTH (PU3UKH
Y aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PELICHMS PAcYETHBIX M KA4YECTBEHHBIX 3ajad,
IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYXHOCTEH U IIPEAIIOYTCHUN;



JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM;

pacmupsTh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX ITPEMOYTECHUH,

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHue;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

crioco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYIUIMU B 00nacTH (U3MKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIUOHATbHBIN HHTE/IEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlsiM, BHOCHUTh KOPPEKTHUBHEI B JIEATEIHHOCTH,
OILIGHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIQ/ICTh HAaBBIKAMU TI03HABATEIHHOW pedlIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JACHCTBUIA U MBICTUTEIBHBIX TIPOIIECCOB, X PE3YJIBTATOB M OCHOBAHMUIA,

UCTIONB30BaTh NPUEMBI pedICKCUU sl OICHKH CHTyallld, BBIOOpAa BEPHOTO
peleHus;

yMETb OIICHUBATh PUCKU ¥ CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 10 UX CHUIKEHUIO;

MPUHUMATH MOTHBHI 1 apTYMEHTHI APYTUX TPU aHAIIN3E PE3yJIbTATOB JIESTEIHHOCTH,

MPUHUMATH ceOsl, MTOHMUMAas CBOU HEJOCTATKU M JOCTOMHCTBA;

NPUHUMATH MOTHBHI M apTYMEHTHI APYTUX TPU aHAIIN3€E PE3yJIbTATOB JIESTEIHHOCTH,

NpHU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHUOKH.

B mpormecce AOCTHXKEHHS JHMYHOCTHBIX PE3YIbTaTOB OCBOCHHS IMPOTPAMMBI 10
¢du3uKe U1t ypOBHA CpEIHEro o0IIero o0pa3oBaHus y 00yUYaIOUINXCSl COBEPIICHCTBYETCS
OMOLIMOHAIILHBIA WHTEJUIEKT, TMPEoaralomui chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHH€, BUACTh HANpPaBICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHATBHOUW c(epbl, OBITH
yBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHUSA,  BKJIIOYAIONIETO  CAaMOKOHTPOJIb, yMEHHE  MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJCHUE, CIIOCOOHOCTh AANTHPOBATHCS K IMOIMOHAIBHBIM
MU3MEHEHUSIM U TPOSIBISTh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHHE K JOCTIKECHHUIO 1IeNTM U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHHE JIHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHUMAaTh AMOLMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBaTh €0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COLIMABHBIX HABBIKOB, BKJIIOYAIOIINX CIMOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
APYTUMHU JIFOABMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obyuyenuss B 10 kiacce mpenMeTHble pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIIHUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha MpUMEpax poiib M MecTo (U3MKU B (QOPMUPOBAHUU
COBPEMEHHOM HaAy4YHOU KApPTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IPAKTUYECKOU IEATEIBHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHHUS U3YUYEHHBIX (U3MUECKUX MOJIEeil: MaTepuaibHas
TOYKA, HWHEpLUHAIIbHAs cHUcTeMa OTcuéTa, aOCOJNIOTHO TBEPAOE TENO, HUcaIbHBIN ras,
MOJIEIIA CTPOECHUS Ia30B, KUAKOCTENM MU TBEPIBIX TEJ, TOUYCUHBIA DJIEKTPUUECKUU 3apsl
IpU peuieHud GU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3HNUYECKHe sIBICHUsS (IPOLECChI) U OOBICHATH HX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHYECKOW ~ TEOpUH CTpPOCHUS BEIIIECTBA u
AIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSMOJUHEHHOE JBUXEHUE,
CBOOOJIHOE TMAaJICHHE TeJ, JBUKEHUE IO OKPYKHOCTH, WHEPIMsA, B3aUMOJICUCTBUE TeT,
muddy3us, OpOYHOBCKOE JBH)KEHHE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TEJ, U3MECHECHUE
o0béMa Ten npH HarpeBaHuM (OXJIaXIACHHH), TEIUIOBOE paBHOBECHE, WCIIAPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAJUTU3AINs, KUTICHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUsI Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MHapameTpamu
COCTOSIHUSI Ta3a B U30IPOIIECCax, MICKTPU3ALMS TN, B3aUMOICHCTBUE 3apsIIOB,;

ONMCHIBATH MEXaHWYCCKOE JBWIKCHHUE, UCIOJIB3YS (PU3NYSCKUE BCIMYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC
Tela, KUHETHYECKas »JSHEprus, IMOTEHUHalIbHAs »JHEPrus, MexaHudeckas pabora,
MEXaHUYeCKass MOIIHOCTh; MPH OINMUCAHWW TMPaBUIBLHO TPAKTOBAaTh (M3MYECCKUH CMBICI
UCIIOJIB3YeMBIX  BEIMYMH, HMX O0O3HAYCHUS W CAUHUIIBI, HaXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BEITNIMHAMU;

OMHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUS, HCIOJIB3YS
dbu3nYecKkre BEIWYWHBI. JIaBJICHUE Ta3a, TeMIleparypa, CpPeAHss KUHETHUECKas dHEPTHUs
Xa0THYECKOTO JIBUKEHUS MOJICKYJI, CPETHEKBAAPATHYHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIUIOThI, BHYTPEHHSII DSHEprus, pabora rasza, KOdDPUIMEHT TOJEe3HOTO JeHCTBUS
TEIUIOBOTO JBUTATENS; TPHU OINUCAHWU TMPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIOJIB3YeMBIX ~ BEJIMYMH, HMX O0O3HAYCHUS W EAUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIUYHHAM;

OMHUCHIBATh HW3YUYCHHBIC DJEKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
sBiieHUs1  (MPOIIECCHI), HCIONB3yd (PU3NYCCKUE BEIMUYMHBI. DJICKTPUUCCKUH  3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIMAN, PAa3HOCTh MOTECHIMAIOB, MpHU
ONMHMCAHWKM TPABWIHBHO TPAKTOBATh (PU3WUYECKHA CMBICI HCIOJB3YEMbIX BEIWYHH, WX
0003HAUYCHUSI W EJUHMUIIBI; YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3HUYECKYIO
BEJIMYHMHY C JPYTUMHU BEIIMYUHAMH;

aHAJTU3UPOBATH (PU3UYECKUE MPOLIECCHI U SABJICHUS, UCTIONB3Ys (U3NUYECKHE 3aKOHBI U
MIPUHIIUIIBL: 3aKOH BceMupHOTO Tarotenus, |, Il u 111 3akonsr HeroToHA, 3aK0H COXpaHEeHUS
MEXaHUYECKOW HSHEPIrHH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIMI CYMEPHO3UIINU CHII,
MPUHITMIT PABHOMPABUS WHEPIUAIBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KHHETHYCCKYIO
TEOPHUIO CTPOCHHMsS BEIIECTBA, I'a30BbIE€ 3aKOHBI, CBS3b CpPeAHEH KWHETHUUYECKOW SHEpPruu
TEIJIOBOTO JBMXKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMmmeparypoi, TMepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs SJIEKTPUUECKOTO 3apsnaa, 3akoH KynoHa, mpu sTom
paziuyath CIOBECHYHO (OPMYJIHMPOBKY 3aKOHA, €ro MaTEeMaTHYeCKOE BBIpaXEHUE U
ycioBus (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHITUIBI JEHCTBHUS MAIWH, MPUOOPOB W TEXHUYCCKUX
YCTPOUCTB; pazinuaTh yCIOBUS UX OE30MMaCHOTO UCIOJIb30BaHUS B IOBCEIHEBHOMN KU3HU;

BBITIOJTHATh AKCIIEPUMEHTHI MO0 UCCIIEIOBAHUIO (DU3NUECKUX SIBJICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPCHHH, TpH OTOM (POpPMYIHPOBATH
npoOiieMy/3ajadyy W THUIOTE3y Y4YeOHOTO OHKCIEpUMEHTa, CcOOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO 000PYIOBAHMUSI, TPOBOJIUTH OMBIT U (HOPMYJIUPOBATH BHIBObI;

OCYIIECTBIISITh MPSMBIE ¥ KOCBECHHBIC M3MEPCHHS (PU3NYSCKUX BEIMYMH, MPH STOM
BBHIOMPATh ONTUMAJIBHBIN CIOCO0 U3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METObI OIIEHKHU
IIOI'PEITHOCTEN U3MEPEHUN;



UCCJIEeIOBAaTh 3aBUCHUMOCTH MEXIY (PU3MUYECKMMU BEIMYMHAMU C HMCIOJIb30BaHUEM
NPSMBIX W3MEPEHHM, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTaTh
MOJIYYEHHONW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOIUI] M IpadUKOB, IeNaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHMUS;

coOro1aTh IpaBuiia 0€30MaCHOI0 TPpy/la MPU MPOBEJIEHUN UCCIEA0BAHUI B paMKax
y4e0HOT0 SKCHEPUMEHTa, Y4YeOHO-HCCIEeN0BATeIbCKOM M MPOEKTHOW MESITeIbHOCTH C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BAHMS,

pemarb pacy€éTHbhIe 3a7a4d C SIBHO 3aJJaHHON (PU3MYECKON MOJENbI0, HCHOIB3YS
¢dbu3nyueckre 3aKOHbl M MPHUHIMIBI, HAa OCHOBE aHalIM3a YCJIOBHUS 3a/Jadyd BBIOMpATh
(bU3HYECKyI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUUYUHBI U (HOPMYJIIbl, HEOOXOIUMBIE s
e pelieHusi, MPOBOJUTH PACUEThl U OIEHUBATH PEATBHOCTH IMOJYYEHHOTO 3HAYEHUS
(bu3nuecKol BETUYUHBI;

peliarb KayecTBEHHBbIE 3aJayl. BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY pacCykJACHHUI ¢ OMOpOil Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE
SBJICHUS;

UCIOJIb30BaTh NPHU pPEHIeHUH YYEOHBIX 3aJlad COBpPEMEHHbIe HH(GOPMAIIMOHHbBIE
TEXHOJIOTUHU JJI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMM U MPEACTaBICHUS Y4eOHOU
U Hay4dHO-NIOMYJSpHOW MHGOPMAIMK, TMOJYYEeHHOM U3 pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATh MOJy4aeMyto HHPOPMAIIHIO;

NPUBOJUTH TMPUMEPHl BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHPA, B Pa3BUTHUE TEXHUKU U
TEeXHOJOT UM,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOM MKU3HU IS
oOecrieyeHusi 0e30macHOCTH TMpu  oOOpalleHMd C [pubopaMd W TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/0pPOBbS W COOJIIOJIEHHWS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpPYXKAIOILEH Cpele;

paboTaTh B IPYIIIE C BBHITOJHEHUEM Pa3IWYHBIX COLMAIBHBIX POJIEH, TUIAHMPOBATH
paboTy IpyIIibl, pAMOHAILHO paclpeAeiaTh 00s13aHHOCTH U TUIAHUPOBATH AESTEIbHOCTD
B HECTAHJAPTHBIX CHUTYalMsX, aJleKBaTHO OLEHUBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB
IpyHIbl B pelIeHUue paccMaTpruBaeMon mpoOIeMBI.

K xoniy oOyuyenuss B 11 kiacce mpenMeTHble pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIIHUXCS YMEHUIA:

JEMOHCTpUPOBAaTh Ha MpUMEpax poiib M MecTo (U3UMKU B (QOPMUPOBAHUU
COBPEMEHHON Hay4HOW KapTHUHBI MUPA, B PA3BUTUHU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHUH,
B MPAKTUYECKON JEeATENbHOCTH JIIOAEH, HETOCTHOCTh U €UHCTBO (PU3UYECKON KapTHUHBI
MUpa,

YUUTHIBATh TPAHULBI NMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJENEeH: TOUYECUHBIN
AIEKTPUUYECKHUM 3apsii, JIyd CBETa, TOUEUHbIH MCTOYHUK CBETA, SAEpHAas MOJElb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO si/Ipa MpU pelIeHUH PU3NYECKUX 3a/1aY;

pacrio3HaBath puznueckue siBieHus (Iporeccel) U OOBICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKA W KBAaHTOBOM (PU3MKHU: 3IIEKTPUUYECKAss MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHuTHOE JCHCTBUS TOKAa, B3aMMOJEWUCTBUE MAarHUTOB,
AIIEKTPOMAarHuTHas MHAYKIMS, IEWCTBME MArHUTHOTO TOJs HA MPOBOAHUK C TOKOM U
ABWKYIIMNACA 3apsii, DJIEKTPOMAarHUTHbIE KOJI€OAaHWs U BOJIHBI, MPSMOJIMHEHHOE
pacnupocTpaHeHHE CBEeTa, OTPaKEeHHE, MperoMiieHue, HHTepdepeHuus, audpakuus U
NoJIsIpU3alusl CBeTa, JHcIepcus cBera, Qotodnekrpuueckuii dddext (hoTodrddexr),



CBETOBOE JaBJiCHWE, BO3HHKHOBCHHE JHMHEHUATOro0 CIEKTpa aroMa BOJOPOAA,
€CTECTBEHHAs U UICKYCCTBEHHAs PaIUO0AKTHBHOCTD,

ONKCHIBATh M3ydYEHHBbICE CBOWCTBA BemecTBa (dJIEKTPHUECKHE, MAarHUTHBIC,
OINTHUYECKUE, DJICKTPHUUECKYIO MPOBOIUMOCTh PAa3jIMYHBIX CPEI) U SJICKTPOMArHUTHBIC
siBJICHHs (TIPOLIECCHI), UCIONB3Ys (PU3MYECKUE BEIUYMHBI: DJICKTPUUYCCKUI 3apsi, cuia
TOKa, DJEKTPHUYECKOe HaNpsHKEHUE, JIIEKTPUYECKOE  COMPOTHBICHUE, Pa3HOCTh
MOTEHIIMAIOB, YJIEKTPOJIBIKYIIAs CHia, paboTa TOKA, HHAYKIMS MarHUTHOTO IOJIS, CHUJIa
Awmriepa, cuia JlopeHlia, WHIYKTUBHOCTh KATYIIKH, DSHEPTUS JJICKTPUYCCKOTO H
MarHUTHOTO TOJICH, TIEPUOJ M YacToTa KoJieOaHW B KOJIeOATEIIbHOM KOHTYype, 3apsia 1
CHJIa TOKa B TMPOILECCE TapMOHHMYECKHUX OJIIEKTPOMATHUTHBIX KOJIeOaHWH, (OKyCHOe
pacCTOSSHWE W ONTHYECKas CHWJIa JIMH3bI, IPU OINHWCAHWHM TPABUJIBHO TPaKTOBATh
(U3UYECKUI CMBICT HCIIOJIB3YEMBIX BEIIMYWH, UX O0O3HAUYCHHUS W CAUHUIILI, YKa3bIBaTh
(GopMyJIBI, CBS3BIBAIONTUE JAHHYIO (PU3NUECKYIO BEIMUYNHY C IPYTUMHU BEIMYUHAMU,;

OIKMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS M IPOLECCHI, WUCIOJIB3Yys (U3HMYCCKUE
BEJIMYMHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, DHEPTHUS U
UMIYJIbC (OTOHA, TIEPHUO MONypaciaa, dHEPTUsl CBSI3W aTOMHBIX SIep, MPU OMUCAHUH
MPaBUIBHO TPAKTOBATh (PHU3WYCCKHUIA CMBICT MCIOJIB3YEMBIX BEIIMYMH, UX 0003HAYEHUS U
CAMHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIMEC MAaHHYI (DHU3UYCCKYIO BEIMYUHY C
JAPYTHUMH BEIMUYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UYCCKOW BEIMYUHBI;

aHAIM3UPOBATH (DU3MYECKHE MPOLIECCHI U SBICHUS, UCTIONB3Ysl (PU3NIECKIE 3aKOHBI 1
NPUHIUIEL. 3aKoH OMa, 3aKOHBI TOCJIENOBATEIILHOTO W MapauIeTbHOTO COCAMHCHHS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akOH JJIEKTPOMArHUTHOW WHAYKIHWH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpOCTPAaHEHHWS CBETa, 3aKOHBl OTPAKCHHUS CBETa, 3aKOHBI
NpeoMJICHUSI CBETa, ypaBHEHHEe OWHIITEWHa it (GoTodPdeKTa, 3aKOH COXPAHCHHS
DHEPIHH, 3aKOH COXPAHECHHS UMITYJIbCa, 3aKOH COXPAaHEHUS JIEKTPUIECKOTO 3apsaa, 3aKOH
COXpaHEHHUs MacCOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH pajiOaKkTUBHOTO pacmajaa, MpH
ATOM pa3InyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBHIPAKEHUE U
ycioBust (FpaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OTIpPEICNIATh HAMPABJIICHUEC BEKTOpAa WHIYKIIMA MAarHUTHOTO TIOJIsS IPOBOJHHUKA C
TOKOM, cuJibl AMrnepa u cuiibl JIopeHua;

CTPOWTHh W OIUCHIBATh H300pa)XKeHHE, CO37aBacMO€ IUIOCKMM 3EpKajioM, TOHKOM
JIMH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NUSCKHUX SIBICHUN U TPOIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPCHHH. TIpH OSTOM (POPMYIHPOBATH
npobiieMy/3ajady W THUIOTE3y Y4YE€OHOTO OHKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEITI0KEHHOTO 000PYIOBaHHUS, IPOBOIUTH OTBIT U (HOPMYJIUPOBATH BHIBOIHI,

OCYIIECTBIIATh MPSMBIE ¥ KOCBCHHBIC M3MEPCHHS (PU3NYECKUX BEIMYHH, MPH STOM
BBIOMPATh ONTUMAJILHBIN CIIOCO0 M3MEPEHUS W MCIIOJIh30BaTh U3BECTHBIC METOIbI OIICHKU
IIOI'PEIIHOCTEN U3MEPEHUN;

WCCJICIOBATh 3aBUCUMOCTH (DM3UYECKUX BEIMYMH C HCIIOJIB30BAHUEM TIPSIMBIX
U3MEPCHUN: TPU OTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (DM3WYCCKUX BEIMYMH B BUIE TAOIUI] M TpadHUKOB, ICIaTh
BBIBO/IBI IO PE3YJIbTaTaM UCCIICIOBAHMS;

co0roaTh mpaBuiia 6€30MacHOTO TPyAa MPH MPOBEICHUU UCCIIEOBAHUA B paMKax
y4eOHOTr0 HJKCIEpUMEHTa, Y4eOHO-HCCIETOBATEIBCKOM M TPOCKTHOW NEATEIHHOCTH C
UCTIOJIb30BaHUEM HU3MEPUTEIHHBIX YCTPOUCTB U TaOOPaTOpHOTO 000py0BaAHUS;



pemaTth pacu€THbIE 3aJa4d C SBHO 3aJJaHHOM (PU3MYECKOW MOJICNbIO, HCIIOIB3YS
(dbu3uYecKre 3aKOHbI W TPUHIIMIIBI, HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJadd BBIOUpATH
(hU3UYECKYIO MOJIEIb, BBIACIATh (DU3NUYECKUE BEJIMUUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
€€ peleHus, NPOBOJAUTh PACUETHl W OLCHUBATh PEAJTbHOCTh IMOJYUYEHHOTO 3HAYECHMUS
(bU3UYEeCKON BEIIMUMHBI;

peliaTth Ka4eCTBCHHBbIE 3aJauyd. BBICTpPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IETIOYKY PACCYKIECHUM C OMOPON HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UUECKHUE
SIBJICHUS,

WCIIOJIb30BaTh TPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIMOHHbBIC
TEXHOJIOTUU JJISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U TPEICTaBICHUSI yueOHOU
W HAyYHO-NIOMYJISIpHOW WHOOpMAIMK, TOJYYeHHOM W3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMy0 HH(OPMaIIUIO;

OOBSCHATHh TPUHIMUIBI JACHCTBUS MAIIUH, MPUOOPOB W TEXHUYECKUX YCTPOICTB,
pasnyaTth yCIOBUS UX OE30MaCHOTO UCIIOJIb30BaHUS B OBCEIHEBHON KU3HHU;

MPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHbIX YyUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE TMPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEeXHOJOTHUH,

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS 10 (U3MKE B TMOBCEAHEBHOW JXU3HU JIJIs
obecrieueHus: 0e30MacHOCTH MpH  oOOpalleHuH C TOpudopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, [IJiIi COXPaHEHUsI 3JI0POBbS M COOJIIOJACHUS HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOWIEN CPELE;

paboTaTh B IPYIIE C BHIMIOJTHEHUEM PA3IUYHBIX COIMAJIBLHBIX POJIEH, MIaHUPOBATH
paboTy TPYIIIbI, pallMOHAILHO pacipeaeisiTh 00A3aHHOCTH U TUIAHUPOBATH JICSITEIHHOCTh
B HECTAHJAPTHBIX CHUTYyalUAX, aJCKBATHO OLEHUBATH BKJIAJ KaXXI0TO W3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTpUBaEMOM TTPOOIIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/n NMPOrpaMMbl Bcero Kontpoanusie | Ipaxruyeckue o0pa3oBaTe/bHbIe
padoThI padoThl pecypebi
Paznen 1. PU3UKA U METOJAbl HAYYHOI'O TIO3HAHUSI
Bubmmoreka IIOK
1.1 ®du3nka ¥ METOIbI HAyYHOTO MO3HAHUS 2 0 0 https://m.eds0.ru/7FA1bF72
HUroro mo paszeny 2
Paznen 2. MEXAHUKA
Bubmmoreka IIOK
21 Kunewarika 5 0 0 https://m.edsoo.ru/7f41bf72
Bubnuoreka IIOK
2.2 Aunamma ! 0 0 https://m.edsoo.ru/7f41bf72
Bubmmoteka IIOK
2.3 3aKOHBI COXPaHECHUS B MEXaHHKE 6 1 1 https://m.eds0o.ru/7fA1bF72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKY/IIPHO-KMHETHUECKOH 9 0 1 bubmotreka LIOK
) TEOpUn https://m.edsoo.ru/7f41bf72
Bubmmoteka IIOK
32 OcHOB! TepMOIMHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 0 0 bubmoteka LIOK
' ®da3oBbIe epexoibl https://m.edsoo.ru/7f41bf72
HUroro no pazzueny 24
Pa3nen 4. QJJIEKTPOAUHAMUKA
bubmmoreka [IOK
41 DuiexTpocTatika 10 0 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBI 31eKTpHUecKuii TOK. TOKU B 12 1 0 Bubmumorexa LIOK
) PasnMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
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11 KJIACC

KosnyecTBo uacoB DJIeKTPOHHBIE
Ne n/m HaunmeHoBaHHe pa3iesioB U TeEM Kontpoabmbie | MpakTiueckue (uadpoBbie)
MporpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI pecypenI
Paznen 1. 9JIEKTPOJAUMHAMUKA
11 MarsuTtHOe nosne. JNeKTpoMarHuTHas 11 1 3 bubnmnorexa LIOK
) WHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKre U 3IEKTPOMAarHUTHbIE 9 0 1 Bubauorexa IIOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
22 MexaHu4ecKkHe 1 31eKTPOMarHuTHbIE 5 1 0 Bubnuorexa IIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubanoreka I[TOK
2.3 Onruia 10 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24
Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUMM OTHOCUTEJIbHOCTH
31 OCHOBEI cTIeaTIbHON TEOpUH 4 1 0 Bbubmmorexa LIOK
) OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bubnunoreka [JOK
4.1 DJeMEHTHI KBAaHTOBO# ONTHKU 6 0 0 https://m.edsoo.ru/7f41c97c
Bubaunorexa [JOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
Bubaunoreka [JOK
43 Atomuoe 31po 5 0 0 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 15
Pa3zpen 5. JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
Bubaunorexa [JOK
51 DJeMeHTbI aCTPOHOMUU U aCTPOPU3NKU 7 1 0 https://m. eds00.ru/7f41c97¢
Wroro no pazpeny 7

Pa3zpen 6. OBOBIIAIOIIEE IOBTOPEHUE



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
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Bubmoreka IIOK
6.1 OGobimaromee nosTopeHHe 4 0 0 https://m.edsoo.ru/7f41c97c
Hrtoro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KosimuecTBo yacos DJIeKTPOHHbIE
Ne Jara nugpoBbIie
u/n Tema ypoxa Beero KOﬁ]—lTpOJI])Hble l'lpﬁalcTuqeclme W3yueHHS | 0GPA30BATEIbHBIE
padoThl padoThI pecypet
®duznka — Hayka o npupoje. Hayunsie Bubimorexa LIOK
1 1 0 0 i
METO,1bl IIO3HAHHUS OKPYXKAIOLIEro MUPa https://m.edsoo.ru/ff0c32e2
P
2| conpeemott nayaroit apran. aip. 5 1 0 0 Bu6miorexa LIOK
P ' Hay P pa, https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOMU JIeITeIbHOCTH JTIOACH
Mexannueckoe nBuxenrne. OTHOCHTEIFHOCTh
3 MEXaHH4EeCKOTOo ABMKeHus. [lepemerieHue 1 0 0 Burbmiorexa [IOK
' ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHE
. bubmoreka [JOK
4 PaBHOMEpHOE MPAMOIMHENHOE IBUKEHHE 1 0 1 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE 1 0 0 Bubimorexa LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
6 CBo0o1HOE MasieHrne. Y CKOpeHHe 1 0 0 Bbubmmoreka [JOK
CcBOOOHOTO MAJCHUS. https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe nsuxenue. JIBuxenue bubmmorexa LIOK
7 . 1 0 0 .
MaTepHaJIbHON TOYKH MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
II r .
8 | Hicpunamsnsic cnerewus oreuera. Hopasi 1 0 0 bu6morera LIOK
pu - Hep https://m.edsoo.ru/ff0c3bed
3akoH HproToHa
Macca tena. Cuna. [Ipusiun cynepno3unuu
9 cuil. Bropoii 3akon Hetotona amst 1 0 0 bubimorexa LIOK
’ 9 https://m.edsoo.ru/ff0c3bed
MaTepHATLHON TOUKH
10 Tperuii 3akoH HbroTOHA 11 MaTepranbHbIX 1 0 1 bubauorexa IJOK



https://m.edsoo.ru/7f41c97c
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/ffOc3be8

TOYEK
3aKoH BCEMHUpPHOTO TsroTeHus. Cuia bu6moreka LIOK
11 .
TspKecTd. [lepBasi KOcMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bubmoreka [JOK
12 Cuna octH. 3akoH ['yka. Bec Tena
yupyr Y https://m.edsoo.ru/ff0c3e18
Cwita tperns. Koaddumment tperns. Cuma
13 com OTEIBJICHI/IH big qlldq)IIBI/I)KeHI/IIf Tena B Eubmrorexa LIOK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJTU Ta3e
TloctynarenbHoe U BpalarenbHOE IBHKCHHE
a0COJIOTHO TBEPIOTO Tesla. MOMEHT CHJIBI. bubmoreka [JOK
14 .. .
IInedo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Umnynbc MaTepranbHOM TOYKH, CHCTEMBI
15 MaTepHallbHbIX ToueK. MMmynse cuiibl. 3aKoH Bubmmorexa IJOK
COXpaHEeHUs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u MomHOCTh cuiibl. Kuneruueckast
16 JHEPrUs MaTepUaIbHOW ToukH. Teopema 00 bubimorexa LIOK
P P - p https://m.edsoo.ru/ff0c4502
W3MEHEHHH KHHETHUYECKOH SHEpTHH
IlorenunansHas sHeprus. [loreHuanpHas
17 9HEprus ynpyro ae)opMHpOBaHHON Bubimorexa LIOK
npyxuHsl. IloTeHanbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H [TOBEPXHOCTHU 3eMJIH
[ToTenmmanpHble M HENOTCHIINAIHHBIC CHJIBL.
CBs13b pabOThI HEMOTEHIIHAIBHBIX CHII C
18 I/I3MCH€13)HI/ICM MEXaHUYECKON IHEPT U Brnbmaorexa LIOK
P https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXpaHCHHS
MEXaHUYECKOI SHEepruu
Jlaboparopnas pabdora «MccnenoBanue cBs3u
19 paboThI CHIIBI C K3MEHEHUEM MEXaHHUECKOM
SHEPryH Tela Ha IIPUMepe PacTsHKEHUS
PE3HMHOBOTO KIyTa»
Konrponbhas pabora mo teme «kKnnemaruka.
20 Z[nﬂai)mxa 3aII()0HBI COXpaHEHHs B Bubmrorexa LOK
’ P https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
bubaroreka [JOK
21 OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO-

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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
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KUHeTH4YecKol Teopuu. BpoyHoBCcKOE
nsmxeHue. Juddysns
XapaxTep IBUKEHHS M B3aHMOJIEHCTBHS

22 yacTul] BelecTBa. MoJenu cTpoeHus ra3os,
JKUAKOCTEH U TBEPABIX TEI
23 Macca mouekysn. KonnyecTBo BeiecTsa.
ITocTosiHHast ABoraapo
24 TenmoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. lllkana remnepatyp Llenscust
o5 Wneanwusiii raz B MKT. OcHoBHOE Bbubimoreka [IOK
ypaBaeHne MKT https://m.edsoo.ru/ff0c4fde
AOGcouoTHas TeMIIepaTypa Kak Mepa cpeaHei
26 KHHETHYECKOH DHE f“)I/II/IypBI/I)KCHI/ISIpMOJl'I)eIiL il BuGmiorexa [JOK
P A . Y https://m.edsoo.ru/ffoc511e
Ypaaenne MenpeneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIc 3aKOHBI
Jlaboparopnas pabdora «lccnenoBanue
28 3aBUCHMOCTH MEXy IapaMeTpaMu
COCTOSIHHS Pa3peKEHHOTO ra3a»
M3ormporeccs! B HaeaasHOM Ta3e U UX Bubmmorexa LIOK
29 .
rpaduuecKkoe MpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHsist SHEprusi TepMOANHAMHYECKOM
30 CHCTEMBI U CIIOCOOBI €€ M3MEHEHHS. Bubmunoreka [JOK
KonuuectBo Temnots! u paboTa. BHyTpeHH st https://m.edso0.ru/ff0c5952
SHEPTHUs OAHOATOMHOTO UJICaJIbHOTO Ta3a
31 Bunp! Teronepenaun Bubmiorexa IIOK
A PeL https://m.edsoo.ru/ff0c5¢c36
VienpHast TEMIO0EMKOCTh BEIIECTBA.
32 K)?)quecnso TEIUIOTHI IPU Tl:nnone enaye bubimorexa LIOK
. p penade. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Tpolece
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U €T0 bubmuorexa IJOK
HNPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
Heob6paTumocTh po1eccoB B IPHPOIE. Bubmoreka LIOK
34 . .
Bropoii 3aK0H TepMOJMHAMHUKH https://m.edsoo.ru/ff0c6230
35 IIpunnun peiicreus n KILJ] rerosoit bubmuorexa IJOK
MaIlMHBI https://m.edsoo.ru/ff0c600a
36 I{uxn Kaprao u ero KITJ
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37

DKOJIOTHYECKHE HpOGJ’IeMH TCIUIOOHEPI€TUKHU

O06o6mmaromuit ypok «MosekyssipHas

bubaroreka [JOK

38 (usuka. OCHOBBI TEPMOJMHAMHUKH Y https://m.edsoo.ru/ff0c6938
KonrponbpHas paboTa 1o Teme
39 <<Mlg1peKJ;/I;II;pH§;I (bljsmljca TohéHOBLI bubmorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI»
40 TlapooGpa3oBaHue U KOHCHCAIHS. bubmorexa LIOK
Hcnapenue u kurexne https://m.edsoo.ru/ffoc63b6
M AOGCOMIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTD Bubmorexa LIOK
Bo3ayxa. HachlieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépmoe teno. Kpucrammueckue n
42 amopHbIe Tena. AHU30TPOIIHS CBOUCTB Bbubmmoreka [JOK
KpHCTa/uIoB. JXXuaKue KpucTauisl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIe MaTepUAJIb
43 IInaBnenue u kpucrammzanys. Y JeiabHas bubmmorexa LIOK
Teruiora riasienus. CyoaumMariys https://m.edsoo.ru/ff0c6708
44 YpaBHeHHne TeroBoro 6agaHca buGmorexa HOK
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tea. JNEeKTPUUSCKUN 3apsi. Bubmmorexa I[JOK
JIBa BuJa 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
TIpoBoHUKH, AUIIEKTPHKU U
46 n(l))nyn;IOBouHIfKu 3aK(I:),H COXpaHeHMs buamorexa HOK
' https://m.edsoo.ru/ffOc6bcc
NIEKTPUYECKOTO 3apsiia
47 BsaumogneiictBue 3apsanos. 3akon Kynona. Bbubnuorexa IJOK
ToueuHblil NEKTPUYECKUI 3apsia https://m.edsoo.ru/ff0c6ced
H & .
| e e B 10K
PHFIHIT cyTiep e P https://m.edsoo.ru/ff0c6df2
noje. JInHuKM HanpsHKEHHOCTH
49 Pabora cui 3eKTpOCTaTHYECKOTO OIS, bubnuorexa IJOK
IloTenuuan. Pa3HocTh NOTEHLIMAIOB https://m.edso0.ru/ffoc6f00
50| saempocramecron none. Butmorcra LIOK
P ' https://m.edsoo.ru/ff0c7018
Judnektpuyeckas POHHIAEMOCTh
.. bubaroreka [JOK
51 Onexrpoémkocts. KoHnencatop https://m.edsoo.ru/ff0c7126
52 ONeKTpOEMKOCTh IO CKOTO KOHJCHCATOPA. bubmmoreka [IOK
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SHCPFI/I}I 3apsA’KEHHOI'0 KOHAEHCaTopa

https://m.edsoo.ru/ff0c72c0

53

JlaboparopHast padota "U3mepenne
NMEKTPOEMKOCTH KOHIeHcaTopa'

54

IIpuHnun geficTBUS U IPUMEHEHHE
KOH/ICHCAaTOPOB, KOIMPOBAJILHOTO amiapara,
CTPYHHOTO NPUHTEPA. DIEKTPOCTaTHUECKas
3ammTa. 3a3eMiIeHHE YIEKTPOPHOOPOB

55

DIIEKTPUYECKUNA TOK, YCIOBHUS €ro
cymecrBoBanus. [locTostHHbIH TOK. Crita
toxa. Hanpspkerue. ConpotusiieHue. 3akoH
Oma 7151 ygacTka Ienu

56

TocnenoBarenbHOe, MapaJUIEIbHOE,
CMEIIIaHHOE COETMHCHUE TIPOBOHUKOB.
Jlaboparopnas padora «M3yuenne
CMEIIAHHOT'O COEIMHEHHS] PE3HCTOPOBY

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

57

PaboTa n MOLITHOCTB ANIEKTPUUECKOTO TOKA.
3akoHn Jlxoyns-Jlenmna

BbutimoTteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma [y1s HOJTHOH (3aMKHYTOH)

anekTpuueckoit uenu. KopoTkoe 3aMbikaHue.

JlaboparopHas pabdora «H3mepernue DJIC
HCTOYHUKA TOKA ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUSI»

BbubmmoTteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpoHHas MPOBOJMMOCTD TBEPBIX
METaJIOB. 3aBUCUMOCTb COPOTUBICHUS
METAJUIOB OT TEMIIEPATYpEL.
CBepXxnpoBOIHMOCTb

60

Onexrpuueckuil Tok B Bakyyme. CBoiicTBa
ICKTPOHHBIX IIyYKOB

61

TlonynpoBoaHuKH, HX COOCTBEHHAS U
HpUMecHas poBoauMocTb. CBoiicTBa p—N-
nepexoja. [1omyrpoBoJHUKOBBIE TPHUOOPBI

bubaroreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DNeKTPUYECKHil TOK B PACTBOpax U
pacruiaBax 3J1eKTPOJIUTOB.
DIEKTPOIUTHYIECKAS TUCCOLIMALIHS.
DNeKTpoIn3

bubamnoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJeKTpUIecKuil TOK B ra3ax.

bubaroreka [JOK
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CaMoCTOSTENbHBIN U HECAMO CTOSITENIbHBII https://m.edsoo.ru/ffOc84ae
paspsia. Monsus. [Inazma
c) (i i
64 | mpacnccxoe mpmcncie, pamza | 1 0 0 bu6morera LIOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHHKH 0€30MacHOCTH
N Bubimoreka [IOK
65 O0600maroIunit ypok «IIeKTpoAnHAMUKa» 1 0 0 https://m.edsoo.ru/ffoc8she
Konrponbhas paboTa no teme
66 «Onexrpocraruka. ITocTosHHbIHA 1 1 0 bubmorexa LIOK
3JIEKTpUYECKUi TOK. TOKM B pasIMUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepuslii ypok. KonTponsHas pabora mo 1 0 0 bubmorexa LIOK
Teme "DIeKTpoAnHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 Pesepsuslii ypok. O6o0maromuii ypok 1o 1 0 0 Bubmorexa IJOK
temam 10 kiacca https://m.edsoo.ru/ffoc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 5
11 KJIACC
KoJsnuecTBo 4acoB
No Tema vpoka K n Jara DJIeKTPOHHbIE HH(PPOBBIE
n/n yp Bcero OHTPOILHbIE PaKTHIECKHE u3y4yeHusi | oOpa3oBaTelibHbIE pecypchbl
padoThI paboThl
ITocTosIHHBIC MAarHUTHI M KX
1 B3auMoelicTBrEe. MarHUTHOE I10JI€. 1 0 0 Bubnunoreka [JOK
Bextop MarauTHON MHAYKIMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIIUH
M .
;| e e o [ ; BuSmorsa 10K
perena. . https://m.edsoo.ru/ff0c98fe
IIPOBOJTHAKOB C TOKOM
JlaboparopHas padora «H3yuenue Bubmorexa IJOK
3 1 0 1 i
MarHUTHOT'O MOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHe MarHUTHOTO TOJIS HA
IIPOBOJHUK ¢ TokoM. Cuina AMmepa.
4 JlaGoparopnas padora «MccnenoBanue 1 0 1 Bubmorexa LOK

JIEHCTBUS ITOCTOSIHHOTO MarHWTa Ha
PaMKy € TOKOM>»

https://m.edsoo.ru/ff0c9acO
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JlelicTBME€ MarHUTHOTO T0JI Ha

bubmmoteka [JOK

3 ABIDKYLLYIOCS 3APAKCHHYIO HACTHLLY. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabora cuitbl Jlopenua
DnexkTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM nHaykuuu. JJ1C Bubmmoreka LIOK

6 o .

HMHAYKLIUH. 3aKOH 3JIEKTPOMarHUTHON https://m.edsoo.ru/ff0c94f4
unaykuun Papanest
Jlaboparopnast pabota «lccnenoBanue
7 SIBJ'IeI-II)I/ISI 3§EKT 1z)Marx-n/ITHOI?I 8 Bubmiorexa LHOK
p https://m.edsoo.ru/ffocal50
HUHAYKLHAU»
HupykTuBHOCTD. SIBNEHME

8 camouHyKiuu. J1C caMOMHIyKIIUH. Bubmuorexa IIOK
DHeprusi MarHUTHOT'O TOJISL KATYIIKH € https://m.edsoo.ru/ff0ca600
TOKOM. DJICKTPOMAarHUTHOE TOJIe
TexHu4eckue ycTpoicTBa U UX
MpUMEHEHHNE. TOCTOSHHBIE MATHUTHI,

9 BII:I)CKT OMarHUTHI, 3JICKTPOIBUTATEND Brbmrorexa LIOK

P ! Tpoa ! https://m.edsoo.ru/ffOca601
YCKOPHUTEINH 3JIEMEHTapHBIX YaCTHII,
HMH/IYKLIMOHHAS [IeYb
O6o6miarommuit ypok «MaraurHoe Bubnunoreka [JOK

10 .
roJie. DIEeKTpOMarHuTHAasI MHIYKIIHS» https://m.edsoo.ru/ff0cab82
KonTpospHas paboTa mmo Teme

11 «MarI})IHTHoe HIZ)HG DJIeKTpOMarHuTHas Bubmrorexa LIOK

’ p https://m.edsoo.ru/ffOcad58
HHAYKLHUS»
CB0OOIHBIE MEXAHUYECKHE KOJIEOAHMS.

12 I'apmonnyeckue Konebanus. Bubmmorexa LIOK
YpaBHEHHE FApMOHUYECKUX https://m.edsoo.ru/ffOcaf06
konebanui. [IpeBpamieHue sHeprun
Jlaboparopnas padorta «MccnenoBanue

13 3aBUCHMOCTH I1E€PUOJIa MaJIbIX
KoJIeOaHMii Tpy3a Ha HUTH OT JUTHHBI
HUTHU B Macchl rpy3a»

Konebarenbhslit koHTYp. CBOOOAHBIE
3JICKTPOMATHUTHBIC KOJICOAHUS B
p Bubmmnoreka [JOK
14 HJIeaTbHOM KO0JIeOaTeIIbHOM KOHTYpE.

AmHajorus MEXKAY MEXaHUICCKUMHU U
OJICKTPOMAarHUTHBIMU KOJICOaHUSIMU

https://m.edsoo.ru/ffocb820
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Dopmyna ToMcoHa. 3aKOH COXPAHEHHUS

bubmmoreka [JOK

15 SHEPTUH B UICATILHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ffoch9cd
KOHTYpE
[IpencraBnenue o 3aTyXaromux
KoseOaHusIX. BeIHy X IeHHBIC
16 MEXaHUYeCKHe K0J¥;K6];HI/I;I Pesonanc Bzbmorexa IIOK
: ' https://m.edsoo.ru/ffocbb86
BBIHY)XACHHBIC JICKTPOMATHUTHBIC
KosieOaHust
[lepemennslit Tok. CUHYCOUAANBHBIN
nepeMeHHbIH ToOK. MOIHOCTh
17 nepeMeHHoro TOKa Allxlfrlnnn HOE U BuGmiorexa LIOK
13 ) R https://m.edsoo.ru/ffOcbd34
JelicTByIoIIee 3HAYCHNE CHIIBI TOKA H
HANpPsHKCHUS
Tpauncdopmarop. I[TpoussoacTo,
18 repeaya v noTpedIeHue BuGmiorexa [JOK
. https://m.edsoo.ru/ffObcd35
JNEKTPUYCCKOM SHEPTUH
YcTpoiicTBO B pakTHYeCcKoe
19 TIPAMEHEHHE AIIEKTPHYECKOTO 3BOHKA, Bubmuorexa LIOK
reHepaTopa NepeMEHHOT0 TOKa, IMHUH https://m.edsoo.ru/ff0cc324
JNIEKTpoIepeiad
DKOJIOTHYECKHE PHCKH IPH
MIPOU3BOACTBE AICKTPOIHEPTUU.
20 Kp BT ;l chonbsonaHnﬂ b BuGmorexa LOK
YIABTYD . https://m.edsoo.ru/ff0cc325
9NIEKTPOIHEPIHHU B TIOBCEIHEBHOM
KHU3HH
MexaHn4ecKre BOJHEI, YCIOBUS
21 pacrpoctpanenus. [lepuon. Crxopocts Bubmmorexa LIOK
pacIpoCcTpaHeHus U AJMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeyHbie U MPOJOIBHBIC BOJTHBI
3Byk. CkopocTsb 3ByKa. ' poMkocTh Bubmorexa IIOK
22 i
3ByKka. Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHbIE BOJIHBI, HX
23 CBOfIC”l]?Ba u ckopocTb. Ikana BuGmiorexa [JOK
POCTB. https://m.edsoo.ru/ffOccfe0
IJIEKTPOMAarHUTHBIX BOJTH
24 KonrpospHas padora «Kosebanus u Bbubmmorexa LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
25 [IpsmonMHeiiHOe pacpocTpaHeHHe Bubmmorexa IIOK
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CBETa B OJHOPOAHOM cpeze. Toueunslit
HUCTOYHHK cBeTa. JIyd cBeta

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXXCHUs

https://m.edsoo.ru/ffOcd350

Bubaunoreka [JOK

26 csera. IlocTpoenue nu3oopaxeHuil B https://m. edso0.ru/ff0cd4e0
IUIOCKOM 3€pKaJie
IIpenomnenue cera. [loaHoe
27 BlfyrpeHHee oTpaxenue. [IpenenbHblii BuGmorexa LHOK
https://m.edsoo.ru/ff0cd7{6
YTOJI HOJHOTO BHYTPEHHETO OTPAXKEHHS
[IpUHIKITE paJHOCBS3H 1
28 TeneBuaeHNs. Pa3BuTHe cpescTB CBA3M. https://m.edsoo.ru/ff0cd7{6
Pagnonokarust
JlaGoparopnas padora «M3mepenue Bubmorexa IJOK
29 .
TI0Ka3aTelIsl IPEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JI T 9 i
30| e, opuyaa oot mm. Butmtorera LIOK
- “DOPMY. ' https://m.edsoo.ru/ffOcdd1e
YBenuueHue JIuH3bI
31 ﬂa69 paTopHast pa60T2\1, «Ucenenosanue https://m.edsoo.ru/ffOced22
CBOMCTB M300paKEHUH B JIMH3aX»
Hucrniepcust ceta. CI0XHBII cocTaB
32 Genoro ceera. [lper. JlaGopatopras https://m.edsoo.ru/ffOced22
pabota «Habmonenue qucnepcuu
cBETa»
33 Wnrepdepennus ceera. Jubpakuuns Bubmorexa IJOK
cBera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 [ToniepedHOCTH CBETOBBIX BOJIH. Bubmuorexa LIOK
[Nonspuzanus ceera https://m.edsoo.ru/ff0cf02e
Onruyeckue NpuOOPH! U YCTPOHCTBA U bubmmnorexa LIOK
35 .
YCIIOBHUS HX 0€30I1aCHOTO MPUMEHEHHS https://m.edsoo.ru/ff0cf03e
I'paHuLIBI NPUMEHUMOCTH
36 KJIaccudeckoit MmexaHuku. [loctynaret Bubnmoreka [JOK
crellMaJIbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH.
37 3ameieHue B eMerI u clz)K aleHue BuGmiorexa [JOK
A P patl https://m.edsoo.ru/ffOcfad2
JUTHHBI
38 DHEpPrus ¥ UMITYJILC PEISTHBUCTCKON Bubmmoreka LIOK
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yacTulpl. CBA3b Macchl ¢ SHEpruei u
HMITYJIECOM. DHEPIus HOKOs

KonrponbeHas padora «OnrTuka.

https://m.edsoo.ru/ffOcfc68

39 OCHOBBI CIICIHAIILHON TEOpUU BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIIBHOCTH»
40 ®doronsl. Popmyna Ilnanka. Dueprus u Bubmuorexa LIOK
uMIynasc GoToHa https://m.edsoo.ru/ffOcfel6
M OTKpBITHE U UCCIIEIOBAaHHE Bbubmuorexa [LIOK
¢botoaddekra. OnbiThl A. I'. CroneroBa https://m.edsoo.ru/ffOcffcd
3akonsb! potorddexra. YpaBHeHHe
42 DiiHmTelHa 11 poroapdekra. Egg?;ﬁfg;gﬁ}?fo d015e
«Kpacnas rpannna» goroaddexra — -
Hasnenue cera. Ombiter [1. H.
43 JIeOeneBa. XuMHUeCKO€E IEUCTBHE BH6J,IHOTeKa LIOK
cpera https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTsa n
44 MPaKTHYECKOE TPUMEHCHHUE: Bubmuorexa LIOK
(doTroanemMeHT, (HOTOAATINK, COTHEUHAS https://m.edsoo.ru/ff0d05a7
Oarapes, CBETOAUO
45 Pemrenue 3ama4 no teMe «JI€MEHTBI Bubaunoreka [TOK
KBaHTOBOM ONTUKM» https://m.edso0.ru/ff0d0302
Mopenb atoma TomcoHa. OMBITE
Bubaunoreka [JOK
4| Pesepopua o paccenilo cosaorm tps:/im.eckoo /1040912
Bubmmoreka ITOK
4 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
W3ny4enne u mornomeHne GoToHOB
48 IIPU TIEPEXO/IE ATOMA C OJHOTO YPOBHs Et?[?s{jll;lr?::é;zgglllffo d0afa
SHEPTUH Ha Apyroil. Bumsl cnekTpos T ]
BoHoBsIe cBoWicTBa yacThIl. BoJHEI 1€
49 Bbpoitns. KopnyckynspHo-BoIHOBO Bubmorexa IJOK
nyanu3M. CIIOHTaHHOE U BBIHYKAECHHOE https://m.edsoo.ru/ffod0ca8
U3ITyYCHHE
OTKpBITHE PAANOAKTHBHOCTU. OTBITHI
50 Pesepdopaa no onpeaeneHuro cocraBa Bubmorexa LOK

PaaruOaKTUBHOI'O M3JIYyYCHUS

https://m.edsoo.ru/ff0d0fd2
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CaoiicTBa anb(a-, Oera-, raMmma-

51 n3IydeHus. BiusiHue painoakTUBHOCTH
HAa JKUBbBIC OPraHU3MBI
OTKpBITHE IPOTOHA U HEHTPOHA.

52 W3otonsl. Anbda-pacnaz. bubnmorexa LIOK
DJNEeKTPOHHBINA U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. "'aMmma-nu3nyuenue
DHeprus CBsI3u HYKJIOHOB B sJIpe.

Slnepnsle peakuun. SnepHslil peakrop.
53 Hf)o%nemz HeII-)ICHeKTfIBIiI P b Bubmorexa LHOK
! ’ . https://m.edsoo.ru/ff0d1356
IKOJIOTHUECKHE ACTIEKTHI SACPHOM
SHEPreTUKU
OnemenrapHble yacTHLbl. OTKpbITHE
MO3UTPOHA. MeTo/1bl HAOMIOACHHS U

54 perucTpanuy 3JIEMEHTapHbIX YACTHULL. Bubmmorexa LIOK
Kpyrstii cron «@yHnaMeHTa bHbIe https://m.edsoo.ru/ff0d0e38
B3auMoOIeHCcTBUS. EMUHCTBO
(br3HYecKoll KapTHHBI MHpa»

Bup 38é3nuoro neba. Co3Be3ausi, SpKue
55 3Béﬂ3):u>1 l'le'IaHeTLI HX BI/IZ[I/IM(fle b bubmrorexa LIOK
' ’ https://medso00.ru/7f41c97c
nBikeHue. CojiHeuHas cucrema

56 Counnue. ConHeuHast aKTHBHOCTb. https://workprogram.edsoo.ru/work-
Wcrounuk sHeprun ConHna u 3B€37 programs/426998
3BE3/1bI, UX OCHOBHBIE XapPAKTEPHUCTHKH.
3BE31bI TNIABHOM MOCIEA0BATEIBHOCTH.

57 Buyrpennee ctpoeHue 3BE3 1. https://workprogram.edsoo.ru/work-
CoBpeMeHHBIE TIPE/ICTABICHUS O programs/426998
MIPOUCXOXKICHUH U 3BotoMu CosHIa U
3BE31
Mneunsiii [1yte — Hama ["anakTuka.

58 [onoxenue u nrkenne ConHIa B https://workprogram.edsoo.ru/work-
lNanakruxe. I'anakruku. YEpHble IbIPbI programs/426998
B siZIpax rajJakTUK
Bcenennas. Paz0oeranue rajgakTuk.

59 Teopus bomnsmoro B3peBa. PennkroBoe hitps://workprogram. edsoo.ru/work-

programs/426998
u3ydeHue. MeraranakTika
60 Hepeuiennsie mpo0ieMbl aCTPOHOMUHU https://workprogram.edsoo.ru/work-
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programs/426998

KonrtponbsHas paboTa «31eMeHTBI

https://workprogram.edsoo.ru/work-

61 ACTPOHOMHHU U aCTPOPU3UKI» 1 programs/426998
O6o0uratommuii ypok. Posb ¢pusuku u
62 :;ﬁzigf:ﬁe:é?HCOOMI:;;iiI;OOP;I’ " 1 https://workprogram.edsoo.ru/work-
. » cott rograms/426998
ITHYECKOH cepax AeITeTbHOCTH
YenoBeKa
63 gg:fﬁafiﬁﬂoipooiﬁgzﬂé’oi hgfeT:HOﬁ 1 https://workprogram.edsoo.ru/work-
. P P programs/426998
HAay4YHO KapTUHE MUpa
Oo6o6maromuii ypok. Pons ¢pusugeckoit
TEOpHH B GOPMHUPOBAHUH https://workprogram.edsoo.ru/work-
64 . N 1
MpenCcTaBICHHI O PU3MYECKON KapTHHE programs/426998
MHpa
O6o0mmaromuii ypok. Mecto
65 (u3MYecKo KapTHHBI MUpa B 00IIeM 1 https://workprogram.edsoo.ru/work-
Py COBPEMEHHBIX €CTECTBEHHO- programs/426998
Hay4YHBIX IIPEJICTaBICHUH O IpUpoIe
66 PesepBHbIii ypok. MaruuTHoe noe. 1 https://workprogram.edsoo.ru/work-
OneKTpOMarHuTHast MHIYKIHS programs/426998
67 PesepBHblii ypok. Ontuka. OCHOBBI 1 https://workprogram.edsoo.ru/work-
CIEIMATIbHON TEOPUU OTHOCUTEIBHOCTH programs/426998
68 Pesepubrii ypok. KBanToBast pusuka. 1 Bubmuorexa LIOK
DneMeHTBI aCTPOHOMHUH M aCTPO(U3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

» duswuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Hapyrua B.M. nox penakiueit
[TapdpenTtreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemieHue»

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJA

1. I'.4. Mskumes, b. b. byxosies, H.H. Corckuit ®uzuka 10 ki. duszuka 10 kmacc.
bazoBblii 1 yrimyOneHHbIi ypoBeHb. YueOHuK. MockBa. [Ipoceemienue, 2020

2. I' . Msakumes, b.b. Byxosues, B.M. Yapyrun ®@usuka 11 knacc. ba3osbiii n
yrayOiaeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienue. 2020

3. A.Il. PeivkeBuu. CoopHUK 3a1a4 1o pusuke. Mocksa, Jpoda, 2005 - 2019 r.

4. Coopuuk 3ama4 o ¢usuke 11t 9 — 11 kimaccos. CocraBurens I H. Crenanosa. M.:
«IIpocemenue», 1996 r.

5. I0.A. Caypos. ®uzuka. [loypounsie pazpadborku. 10 knacc. [Tocobue nmns
oO1reo6pa3oBarenbHbIX opranuzaiuii. Mocksa. [Ipocsemenue. 2015

6. I0.A. Caypos. ®usuka. [loypounsie pazpaborku. 11 knacc. [Tocobue nns
oOuieo0pa3zoBaTenbHbIX Opranu3anuii. bazoBelil v yriyOsieHHbIl ypoBeHb. MOCKBa.
[Ipoceemienue. 2017 r.

7. COOpHHK TECTOBBIX 3aJJaHUH /1JI1 TEMATUYECKOTO U UTOTOBOTO KOHTpOJsi. Puznka 10
knacc. M.: «Murennext-Lentp», 2004 r.

8. C.M. Anpapromieukut, A.C. CnyxaeBckuil. ®uzuka. «<KoHcrpykrop»
CaMOCTOSITEIbHBIX U KOHTPOIbHBIX padoT. 10 — 11 knacchl.

9. [locoOue ans yuurened. M.: [Ipoceemenue, 2010

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

1. ’)Kusas ¢pusuka: ooydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html1.
AprtemoBa M. H. CnieninanbHasi TOpHsi OTHOCUTEIBHOCTH [DJICKTPOHHBIH
pecypc]/Pexxum noctyma: http://festival.1september.ru/articles/594819/, cBoGoaHbIi.
3ariL. ¢ sKpaHa

2. 3opuH, H. U. EI'D 2017. ®usuka. Pemenue 3amgau. Cnaem 6e3 mpoodsiem! [Texcr]/H.
W. 3opun. — M.: Dkemo, 2016. — 320 ¢. — (EI'D. Cnaem 6e3 podsiem). — ISBN 978-5-
699-89241-9

3. Koncnekt oTkpbITOrO ypoka mno ¢usuke B 11-m kiacce "Anpoept DUHIITEHH.
CnenuanbHas TeOpHUs OTHOCUTEIBHOCTH' [DNeKTpoHHBIH pecypc]/Pexum nocryna:
http://festival.1september.ru/articles/556040/
http://festival.1september.ru/articles/594819/, ceoOoanbIit. 3ari. ¢ s3kpaHa

4. KoHcIieKT ypoka + npe3eHTanus 1o pusuke Ha TeMy «OCHOBBI CIICIIHATBLHON TEOPUHN
OTHOCUTEILHOCTU» s 1 Kypca TexHuKyMa [DiekTpoHHbIN pecypc]/Pexum mocrymna:
http://pedsovet.su/load/73-1-0-8147 , cBoGOIHBII. 3ari. ¢ FIKpaHa

5. KacesanoB B. A. ®usuka. 10 ki.: YuyeOH. 115 o0meoOpa3zoBar. yued. 3aBeIeHui
[Tekcr]/B. A. Kacbsinos. — 4-¢ uzn., ucnp. — M.: Ipoda, 2002. — 416 c.: wi. — ISBN 5-
7107-5962-7

6. Mskumes I'. S1. ®uzuka. 11 kinacc: yue6. a1 o01eoopa3zoBat. yupexIeHun ¢ mpul.
Ha AJIEKTPOH. HOcHTese: 6a3oBbIi u podwi. ypoBuu [Texct]/I". S. Mskumues, b. b.


http://www.int-edu.ru/soft/fiz.html1.
http://festival.1september.ru/articles/594819/
http://festival.1september.ru/articles/556040/
http://festival.1september.ru/articles/594819/
http://pedsovet.su/load/73-1-0-8147

Bbyxosues, B. M. Hapyrun; nox pea. H. A. IlappentseBoit. — 21-e uzn. — M.:
[Mpocsemienne, 2012. — 399 c., [4] 1. un. — (Knaccuueckuii kype). — ISBN 978-5-09-
026515-7

2. Ypoku ¢usuku ¢ ucnosb3oBanueM Mutepuera. http://www.phizinter.chat.ru/
3. ®uzuka.ru. http://www.fizika.ru/

4. ®usnka: kosutekus onbiToB. http://experiment.edu.ru/

5. dusuKa: AIEKTPOHHAS KOJUICKIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karasnor ccbutok Ha pecypcest o pusuke http://www.ivanovo.ac.ru/phys

7. BecratHble oOyuaronue nporpaMmel o ¢usuke http://www.history.ru/freeph.htm
8. JlabopaTopHsbie paboThl 10 (pusuke. BupryanbHsie 1abopaTopHble pabOTHI.
http://phdep.ifmo.ru

9. Anumarnus pusuUeckux npoieccoB oobsicuenusamu. http://physics.nad.ru

10. dusnueckas >aimkIoneaus http://www.elmagn.chalmers.se/%7eigor

[IOKYMEHT MOAMWCAH 3NEKTPOHHOWN NOANMUCHIO

MYHULUNAJIbHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE

"TENAKOBCKASl CPEQHAA OBLLUEOEPA30OBATE/IbHAS LLUKOJIA" 30.08.23 11:13 (MSK)  Ceprudurar 80FCC2DE488796C08416D18E183095FD
SICHOrOPCKOIO PAMOHA TY/IbCKOM OBJIACTM, ®okuHa EneHa

BnaaumunposHa, upekTop
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