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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOuiero oOpa3zoBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUW W TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mpeacraBieHHbix B PI'OC COO, a Takke ¢ y4érom
(dbenepanbHON pabodueil MporpaMMbl BOCIHTAHUS M KOHICMIIMHM TPENOJaBaHus y4eOHOro
npenvera «@u3uka» B o0Opa3oBaTenbHBIX opranm3anusx Poccuiickoit  ®eneparum,
pealn3yIoUMX OCHOBHbBIE 00pa30BaTeIbHbIE POrPaMMBbI.

ConepxaHue mporpaMMbel 1o (U3HMKE HAMpaBlIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOydaroniuxcs 10—11 kimaccoB npu oOydeHun ux (u3uKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIBLHOCTHOrO moaxoa. [Iporpamma o ¢pu3uke COOTBETCTBYET
tpeboBanmsiM OI'OC COO Kk mIaHUPyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOYy4YeHHs, a TaKKe YUHUTHIBAET HEOOXOIUMOCTh pealli3allii MEXKIPEAMETHBIX
CBs3eil (PU3UMKU C ECTECTBEHHO-HAYYHBIMU Yy4eOHBIMU TpeaMmeramu. B Hell ompenensroTcs
OCHOBHBIC IIeJIM M3y4YeHUs (PU3MKH Ha YPOBHE CPEIHEr0 00mero o0pa3oBaHMS, TUIAHHPYEMbIS
pe3yabTaThl OCBOEHHUS Kypca (U3MKU: ITUYHOCTHBIC, METalpeIMeTHbIe, MpeAMETHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma no pusmke BKITIOYAET:

® IIJIaHUpPYyEMbIE PE3YJIbTAaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM YpPOBHE, B TOM YHCIIE

MpEeAMETHBIC PE3YNIbTATHI IO rOAaM O0yUCHUS;

e cojepkaHue yueOHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

dusnka Kak HayKa 0 HauOojee 00X 3aKOHAaX MPUPOJIbI, BBICTYIAs B KAYECTBE YIECOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIQJ] B CUCTEMY 3HAHHMH 00 OKpY)KAIOIIEM MHpE.
[xonpHBIE Kypc (U3HKK — CHUCTEMOOOPA3YIOMMM JJIsi E€CTECTBEHHO-HAYYHBIX YUYCOHBIX
MPEIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIKAT B OCHOBE MPOLIECCOB U SIBICHUH, H3ydaeMbIX
XuMHuen, Ouonoruent, pusndecko reorpadueit u actpoHomuen. Vcmonab30BaHHE M aKTUBHOE
MPUMEHCHHE (U3NYECKUX 3HAHWUW ONpeneNseT XapakTep M pPa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTMH B cdepe HSHEPreTukH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJNYYEHHUS HOBBIX
MaTepHaJIOB C 3a/IaHHBIMU CBOMCTBaMU M Apyrux. M3ydenue ¢Gpu3uku BHOCUT OCHOBHOM BKJIA[ B
(hopMupOBaHUE €CTECTBEHHO-HAYUYHOM KapTUHBI MUPa 00yJaroImuxcs, B GOpMUpPOBaHHE YMEHUN
MIPUMEHATh HAYYHBIA METOJ] ITO3HAHUS TP BHITIOJTHEHUU UMK YI€OHBIX UCCIIEIOBAaHUH.

B ocHOBY Kkypca puzuku Uist ypoBHS CpeHEro o0IIero oopa3oBaHusl TOJI0XKEH P HACH,
KOTOpPBIE MOJKHO PacCMaTPUBATh KaK MPHUHITUIIBI €70 ITOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypC SIBIISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3AenoB (M3MKH, BKIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK U
COBpPEMEHHOU (PU3UKU.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 0ObeTUHEH BOKPYT
¢usnyeckux Teopwil. Bemymmm B Kypce sBusieTcs (OPMUpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puu, BEUIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanusanus npeanoagaracT UCIOIb30BAHUE T'YMAHUTAPHOIO
MoTeHInana (GU3NUECKOil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (U3UKH C PA3BUTHEM OOIIECTBA,
a TaK)Ke€ C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3uku npeamnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIIOIMYECKUX MPUIIOKEHUN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJACPKAHMUA,

MOCBAIIEHHBIX AKOJOTHYECKHUM npo6neMaM COBpPEMECHHOCTHU, KOTOPHBIE CBA3aHbI C Pa3sBUTUEM
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TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (M3UKA Ha YPOBHE CpeaHEro oOIIero oOpa3oBaHUs
ABIISAIOTCS (pU3MUecKue Teopuu ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHHUMOCTH TEOPHiA, IJISi ONMHUCAHHS €CTECTBEHHO-
Hay4YHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QH3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKA — ATO MCIOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B MporpaMme o (¢u3uke OObEIMHEHBI B OOIIMN CIIMCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBIIAETCS yJaCTHUKAMH 00pa3oBaTEIbHOIO
rpoiiecca UCX0s U3 0OCOOCHHOCTEH TJIAHUPOBAHUS M OCHAICHHs KaOuHeTa ¢usuku. [Ipu s3Tom
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBUCHUMOCTEH (DM3MUECKUX BEIWYMH W IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAenseTcss PelICHUI0 PacuyéTHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIIOIIME TPUMEHATh M3y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOrO pasjerna
Kypca, Tak ¥ MHTETPUPYS 3HAHUS W3 pa3HBIX pa3nenoB. J{s KadecTBEHHBIX 337a4 PUOPUTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsl CUTyaIlldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.

B coorBerctBum ¢ TtpeboBanusmu DPIOC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHnio y4yeOHOro mporecca 0a30BBIi YpOBEHb Kypca (PM3HKH Ha YPOBHE CpPEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCsAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCJIOBUSIX WHTETPUPOBAHHOT'0 KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IHKiIa. B kaOunere
(bu3MKN JOMKHO OBITh HEO0XO0IMMOE J1a00PaTOPHOE 000OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHUYECKUX PadOT W JIEMOHCTPAIlOHHOE
0o0opyI0OBaHUE.

JlemoHCTpanroHHoe 00opyaoBaHuE (GOPMUPYETCS B COOTBETCTBHHM C IPHUHIIUIIOM
MUHHUMAJIBHOH JOCTaTOYHOCTH M OOECIIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBAHMSI HM3y4aeMbIX SIBICHUH U IPOLECCOB,
SMIUPUYECKUX U PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe oOOpynOBaHUE Uil YYEHHMYECKHUX IMPaKTUUYEeCKUX paboT (opmupyercs B
BHJIC TEeMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TemaTudyeckne KOMIUIEKTH J1a0opaTopHOro 00OpyAOBaHUS MOOJMKHBI OBITh
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IU(POBBIX 1aO0OPaTOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEeMJICHHS OOydYaloIMXCsi K HAydyHOMY H3YyYEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TIPEJCTABICHWA O HAYYHOM METOAE TO3HAaHUA © (OPMHUPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOLICHUS K OKPYKAIOLIUM SIBJICHHSIM;



(bopMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3y4eHHsl OCHOB CTPOCHHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (DU3HKH;

¢dbopMHpoBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCIOJIB30BaHUEM (U3UUECKUX 3HAHUHN U
HAYYHBIX JIOKA3aTEIIbCTB;

(dbopMHUpOBaHUE TPEACTABICHUN O polu (GU3MKU IS PA3BUTUSA JAPYIUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHX IieNiell o0ecreunBaeTcsl pelIeHneM CIeAYIOMMX 3a/1ad B IpoLecce
M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMbI 3HAHUNM 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSX, BKJIIOYAs] MEXaHUKY, MOJICKYJSIPHYIO (PHU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHHWE YMEHUH TPHUMEHATh TEOPETUYECKUE 3HAHUS JUIS OOBSICHEHHS
¢u3nyecKkux SIBICHUH B MNpUpOJAE M JUId TNPHUHATUS NPAKTUUYECKUX pEIICHUH B
TTOBCETHEBHON KU3HH;

OCBOCHHE CIOCOOOB pELICHHs] Pa3IMYHbIX 3a/Ja4 C SBHO 33aJaHHOW (PU3NYECKOi
MOJIENIBIO, 3aJjady, IOAPA3yMEBAIOLIMX CaMOCTOSATEIBHOE CO3aHUEe (PU3UUECKOM
MO/JIENH, aJICKBaTHOM YCIIOBUSIM 3aJauH;

MOHUMaHUE (PU3UYECKUX OCHOB M TNPHUHIMIIOB JAEHCTBUS TEXHHUUYECKHX YCTPOHCTB M
TEXHOJIOIMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOILYIO CPELY;

OBJIaJICHUE METOAAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U NMPOBEIACHUS (PU3UUECKUX
SKCIEpUMEHTOB, aHalu3a M  UHTepOpeTauud  MHQOpPMAIUH,  OIpeesICHUs
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yibTara;

CO3JIaHME€ YCJIOBUHM JUISl Pa3BUTHSL YMEHMH MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKOM
NeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpelHEro oOIiero oOpa3oBaHMs
orBomutcs 136 ywacoB: B 10 ximacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipemaraemerii B mporpamme 1o (Gu3uKe nepedeHb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JEJIaeT BHIOOP MPOBEICHHS J1a00paTOPHBIX PaboT u
OIBITOB C YY4ETOM HHIUBUAYATBHBIX OCOOCHHOCTEH 00yJaronIiXCsl.



COJEPKAHUE OBYYEHUA

10 KUIIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS
®duszuka — Hayka o mpuponae. HayuHble MeToabl MO3HAHUS OKpy»Karoiero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B MPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue GU3MYECKUX SBJICHHH W mporeccoB. Hayunple rumoressl. Ousnueckue
3aKOHBI U TCOPUH. FpaHI/IHLI MPUMCHUMOCTHU (1)I/IBI/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBUA.

Ponp u mecto ¢uszuku B (OPMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MIPaKTUYECKOH AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AmnanoroBble 1 HIH(PPOBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, cKOpoCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CIoKEeHHE TEPEeMEIIeHU 1
CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMONMHEHHOE ABMXKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, TyTH U MEPEMEIICHUSI MaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe nageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuneiinoe paBwxeHue. J[IBukeHWe MaTepUaTbHOM TOYKHM 10 OKPYXKHOCTH C
MOCTOSSHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBask CKOpPOCTb, JIMHEHHAas CKopocTh. l[lepmom u
gactoTa oopanieHus. L{eHTpocTpeMuTenbHOe YCKOPEHUE.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHUAOMETP, JBH)KCHHE
CHaps/I0B, LICTIHBIE U PEMEHHBIC TIEpEeAaUu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, HILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUIKEHUS.

[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nmxeHus Tena, OporieHHOro Mo/ YriioM K TOPH30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHusi CBOOOAHOIO MaieHHUS.

Hamnpagnenue ckopocTu Mpu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO OMPECIICHNUs] MTHOBEHHOM CKOPOCTH.
UccnenoBanne  COOTHOLIEHUS ~ MEXIAYy  NYTAMH,  [POWJIEHHBIMH  TEJIOM  3a

MOCJEIOBATEIbHBIE PAaBHbIE MNPOMEXKYTKM BPEMEHH MpPU PABHOYCKOPEHHOM JIBUKEHHH C
Ha4aJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

W3yuenune nBuKEHUS MIAPUKA B BI3KOW KUIKOCTH.

N3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpunimn otHocuTenbHocTH ["anunes. [lepseiit 3akon HeroToHa. HEepLManbHbIE CUCTEMBI
oTcuéra.

Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroTona miist
MaTepUalibHOW TOUKH. TpeTuit 3akoH HproTOHA 1711 MaTepruaibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuina tsxectu. llepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckojibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONMBKEHUS U cuiia TpeHus nmokos. Koadpoumment tpenns. Cuiia compOTHBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABM)KEHHE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT cuabl OTHOCUTEINBHO OCU BpamieHusa. llnedo cuibl. YcCiioBusi paBHOBECHS
TBEPJOTO TEIIA.

TexHuyeckue yCTpoCTBa M NPAKTHUECKOE IPUMEHEHHUE: IOAIIMIHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHue Macc B3aMMOAECHCTBYIOLIUX TEl.

Bropoii 3akon HerotoHa.

Nsmepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMalnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM IMOABbEME U NTAJCHUH.

CpaBHEHME CHII TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHSL.

VYcnoBus paBHOBECUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

WN3ydenne nBuxeHust Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux AedopMaliv.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOr0 Teja, UMEIOLIETO OCh BPALCHUS.

Tema 3. 3akonwvl coxXpanenus 6 MexaHuke

NMnynbc MatepuanbHOi TOYKH (TeNa), CHCTEMbl MaTEpUaIbHBIX TOUEK. VIMITYIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHMS UMITYJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHJTBL.

Kunetndeckas sHepruss MaTepHaIbHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEpPruu.

[TorenuunanbHast sHeprusd. [lorenumanbHas sHeprus ynpyro 1eGopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHunanpHble U HEMOTCHIMANbHBIE CHUJIbl. CBA3b Pa0OTHl HEMOTCHIHATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPrUu.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHU4ecKre yCTpOMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MIACTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa moTeHIIMATFHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.



Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3yuenne aOCONMIOTHO HEYHPYroro yaapa C IOMOUIbIO JBYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3u pabOThl CUJIbI C M3MEHEHHMEM MEXAaHMYECKOW JHEPrHMM Tella Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast pu3MKa M1 TEPMOAHHAMHAKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M UX ONBITHOE 00OCHOBAHUE.
Bbpoynosckoe nBuxkenue. Juddysus. XapakTep ABMKEHUS ¢ B3aUMOJCHCTBUS YaCTHII
BemecTBa. MoJIenn CTPOCHUSI Ta30B, KUAKOCTEH M TBEPABIX TeN U OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE ATUX Mojened. Macca m paszmepsl Mmoinekya. KomnuecTBo BelecTsa.
[TocTosinHas ABoraapo.

TennoBoe paBHOBecue. Temiieparypa u e€ nsmepenue. lllkana remmneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUUYECKOM Teopuu
uaeanbHOro rasa. AOCOIIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYECKOH »Hepruu
TEIUIOBOrO0 JBWXEHHs dactul ra3a. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanbroHa. M3omponeccel B UA€aIbHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHe U30IPOLIECCOB: U30TEpMa,
n3oxopa, uzodapa.

TexHuyeckue yCcTpoiicTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTpOCHHE BellecTBa, Qororpaduu MoieKyml
OpraHUYECKUX COCTUHECHUM.

OmnbiTel 10 MU Py3un KUAKOCTEH U ra30B.

Mopens OGpOYHOBCKOT'O JIBUXKEHUS.

Mopnens onbita IlTepHa.

OnBbITHL, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS.

Mogens, HIUTFOCTPUPYIOLLIAs IPUPOLY AABJIEHUS Ia3a HA CTEHKU COCYAa.

OnBIThL, MJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UJI€ATbHOIO ras3a, H30IpOLECcChI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3JlyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpeHHH 00BnEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY ITapaMeTpamMH COCTOSTHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosbt mepmoounamuku

TepmoauHamuueckass cucrema. BHYTpeHHsIsI SHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI U
criocoOb! e€ usmeHeHus. KoianuectBo Temnorsl U padora. BHyTpeHHss1 SHEprUusi 0JHOATOMHOI'O
HJIeaJIbHOTO ra3a. Bupsl Tenonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHUE. Y eNbHas
TEIJIOEMKOCTb BellecTBa. KonnmuecTBo TEIIoThl TPy TeIIonepeaaye.

[lonsatue o0 ammabGatHom mponecce. IlepBbiii 3akoH TepMoauHamukH. llpumeHenue
MIEepPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. [ padudeckast uHTeprIpeTaius padoThl rasa.

BTopoii 3akon TepmonuHamMuku. HeoOpaTuMoCTh MpoIeccoB B MPUPO/IE.

Tennossie MamuHbL. [IpuHIUIBL eiicTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus sHeprun B
TeroBbIX MammHax. Kosddunuent nonesnoro aevicteust teroBoil MamuHbl. Lukn Kapao u
ero K03 PUIMEHT MONIe3HOr0 AeUCTBUSA. DKOJOTHUECKHE TPOOIEMBI TETNTIO9HEPTETUKH.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPHUMEHEHHE: JBUraTelb BHYTPEHHEIrO
CropaHusi, ObITOBON XOJOJMIIBHUK, KOHUITHOHED.

Jlemoncmpayuu

N3meHeHrne BHYTpEHHEH SHEpPruM Teja NpPH COBEPIIEHWH paboTHI: BBUIET MPOOKH U3
OYTBUIKM TOJ ACWCTBUEM C)KaTOro BO3JyXa, HarpeBaHue >pupa B JIATYHHOH TpyOke MyTéM
TpeHUsI (BUJICOJJEMOHCTPALIHS).

N3menenue BHyTpeHHEH 3HEeprun (TeMIepaTypsl) Tella IpH TeIuionepeaaye.

OnbIT o aanabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[MapooOpa3zoBanue wu KoHAeHcanus. Vcnapenue W  kumeHue. AOCOmOTHas U
OTHOCHUTEJbHAS BIAXXHOCTh BO3yxa. HacklmenHslil map. YaenpHas Temnjaora napooOpa3oBaHHUs.
3aBUCHUMOCTH TEMIIEPATYPHI KUTICHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue kpucrtamisl. CoBpemeHHble Marepuainbl. llnaBnenue m kpucramnmsanus. Y enbHas
Teriora miasneHus. Cyonumanus.

VYpaBHeHUe TeII0BOro OanaHca.
TexHuyeckre YCTpONCTBA W MPAKTHUUYECKOE MPUMEHEHHE: THTPOMETP U TCHUXPOMETP,

KaJI0puMeETp, TEXHOJIOINH IMOJTYYCHHUA COBpPEMCHHBIX MaTrcepuraios, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu MOHUKEHHOM J1aBJICHHH.

CnocoObl u3MepeHust BIaKHOCTH.

Hab6mronenne HarpeBaHus U IJIaBICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTAJUIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenne OTHOCUTEIBHON BIIAYKHOCTH BO3AyXa.

Pa3znen 4. JjekTpoauHaMuKa
Tema 1. Dnekmpocmamuka

OnekTpu3aluss Tell. OIEeKTpUYECKUd 3apsala. JlBa BuAAa 3IEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKY, TUANEKTPUKU U TOTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOr0 3apsiaa.

BzaumopeiictBue 3apsnoB. 3akoH Kymona. ToueuHslli  2lEeKTpUYECKM  3apsin.
Onekrpuueckoe mone. HanpsxEHHOCTh anekTpuyeckoro mois. I[IpuHUMN cynepnosuiuu
3JIEKTPUYECKUX Moiel. JINHUN HanpsKEHHOCTHU AJIEKTPUUECKOTO MO,

Pabora cun osnekrpocratmdeckoro mojis. [loreHuman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluanekTpuueckass IpOHULIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCAaTopa. DHEPrus
3aps’KEHHOI0 KOHJIEHCATOopa.

TexHUYecKre YCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsT 3aIUTa, 3a3€MIJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
arrapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu



Y CTpoicTBO U MPUHIUI ACUCTBUS SJIEKTPOMETPA.

B3anmopeiicTBrue HadIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE MOJIE 3APSKEHHBIX TEI.

[IpoBOHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3aLUTA.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAJM IUJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUIJIEKTPUIECKON IIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

H3mepenue 351eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuveckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuiia Toka. ITocTosHHBIN TOK.

Hamnpsoxkenne. 3akon Oma U1 ydacTka LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VnenbHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora anektpudeckoro Toka. 3akoH J[xoyna—Jlenia. MoIHOCTb 3IEKTPUIECKOTO TOKA.

DONeKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONPOTUBJIEHNE UCTOYHHMKA TOKA. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 371eKTprueckoit 1ienu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAs! TPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBJIEHUSI METAINIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUI TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHass W TPUMECHas MPOBOAMMOCTH IONYIIPOBOIHUKOB.
CgoiicTBa p—Nn-niepexona. [TomympoBoIHUKOBBIE TPUOOPHI.

ONeKTpUUeCKUii TOK B pacTBOpaX M pacIulaBax 3JIEKTPOIUTOB. OJIEKTPOIUTHYECKAs
Jucconuanus. DIeKTpoIIn3.

OnexTpuueckuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENBbHBIN pa3psa. MoaHus.
[Tnazma.

TexHu4eckrue yCTpPOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: aMIlepMeTp, BOJIBTMETD,
peocTtar, HUCTOYHHKM TOKa, OJJIEKTpOHArpeBaTeibHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIC
puOOpbI, TEPMOMETP CONPOTUBJICHHS, BaKyyMHBIH TUOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAN
MIOIIEPEYHOr0 CEYEHUS U MaTepHaIa.

CwmelaHHOe COeIMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpOoABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHME TajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEr' O COIIPOTUBIICHHUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia u IpOBOAUMOCTE BO3yXa.

OaHOCTOPOHHSSI TPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3yuenne cMemaHHOr0 COeIMHEHUS PE3UCTOPOB.



M3mepeHne  SIEKTPOABMKYIIEH CHIIBI HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6mronenue amexTpomnmsa.

MesknpeaMeTHbIe CBA3U

N3ydyenne xypca ¢usuku 06azoBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS € Y4ETOM
COJZIEP)KATENIbHBIX MEXIPEMETHBIX CBSI3€ € KypcaMH MaTeMaTWKH, OWOJIOTUH, XUMHH,
reorpaMu U TEXHOJIOTHU.

Mescnpeomemnsie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO IO3HAHHSA:
sBJIEHHE, HAydHbI (akT, rumoresa, (uznyeckas BENUYMHA, 3aKOH, Teopus, HaOIIoJeHHeE,
HKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHHeWHas ¢QyHkuusa, mnapabona,
rurnepOoa, nxX rpadMKu U CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M WX IPOEKIUU Ha OCH
KOOpJIMHAT, CIIOKEHNE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOW mpHpoze, 1uddy3us, 0cMOC, TEII00OMEH
’KMBBIX OPraHU3MOB (BH/bI TEILIONEPEayl, TCIUIOBOS PABHOBECHE), HIICKTPHUCCKHE SBICHHS B
JKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeN, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOMCTBa METAJUIOB, SJICKTPOIUTHYECKAs! TUCCOLMALINS, TaIbBaHUKA.

T'eoepaghus: BTaXXHOCTH BO3IyXa, BETPHI, 0APOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHH C MCIOIBb30BAHUEM MEXAaHM3MOB, YUET TPEHUS B
TeXHHKE, TOALIMITHUKK, HCIIOIh30BAaHHE 3aKOHA COXPAHEHHs HMITylIbca B TEXHHUKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XONOJWIILHHK, KOHANIIMOHEP, TEXHOIOTHH TOJYYeHHS COBPEMEHHBIX MAaTEpUaioB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTMH,  JJEKTPOCTaTUYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIH TPUHTEP, OSJICKTPOHArpEBATEILHBIE  MPHOOPEI,
AJIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pasnen 4. JaekTpoguHamMmnka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTostnHble MarHuThl. B3auMopeiicTBME MOCTOSHHBIX MAarHMTOB. MarHuTHOE MoJe.
Bekrop marauTHON HHAYKUMH. [I[puHIMD Cyneprio3ny MarHUTHBIX NToyiel. JIMHUM MarHUTHON
nHayKuuu. KapTuHa aiMHui MarHuTHOM MHAYKIUHU OIS TOCTOSIHHBIX MAaTHUTOB.

MarnutHOe nose NMpOBOAHMKA ¢ TOKOM. KapTMHa JWHHUM MHAYKIMU MarHUTHOTO IOJIA
JUIMHHOT'O NPSMOI0 IPOBOAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoaencTBue NpoBOAHUKOB C TOKOM.

Cuita Amrniepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAynp W HampaBieHHe. JIBU)KEHHE 3apsyKEHHOM YacTULBl B
OJHOPOJHOM MarHuTHOM nosne. Pabora cuibl Jlopenna.

SIBneHue HneKTpoMarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MAarHMTHOM HWHIYKIUU.
DNEeKTPOABUKYIIAS CUJIa MHIYKIUU. 3aKOH 3JIeKTpOMaruHuTHON uHaykiuu dapanes.

BuxpeBoe »snekrpuueckoe mose. ONEKTPOABMIKYIAs CWJIA HMHIAYKIUU B IPOBOJHHKE,
JBUKYIIEMCS TOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM TIOJI€.
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[IpaBuiio Jlenua.

NHayKkTUBHOCTD. SIBIEHHE CAMOUHIYKLIMH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

ODHeprusi MarHUTHOT'O MO KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHUYecKre YCTpPOWCTBA W NPAKTUYECKOE MPHUMEHEHHE: ITOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJBHUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YAaCTHUL, MHAYKIHOHHAS TIE€Yb.

JHemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOIO My4YKa MarHUTHBIM T1OJIEM.

JIvHUM WHYKITUY MAarHUTHOTO TTOJIS.

B3anmopeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

Jenictue cuibl JIopeHIIa Ha MOHBI HIEKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb 3JIEKTPOABMKYLIECH CHJIBI MHAYKLIHMH OT CKOPOCTH M3MEHEHUsI MarHUTHOIO
IIOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

N3yuenne MarHuTHOT O MOJIsl KATYUIKU C TOKOM.

HccnenoBanue 1elcTBUSA NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

Hccnenosanue siBieHUs 3JIEKTPOMATHUTHON MHIYKLIUH.

Pa3nen 5. Kone6anus u BoJTHBI

Tema 1. Mexanuueckue u 31eKMpoOMazZHuUmMHbsle KOJ1eOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue koieOanus. [‘apmonuueckue
konebanus. Ilepmon, uacrora, amruutyna U ¢asza konebGanuil. IlpyKUHHBI MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE rapMOHMYecKuX KosneOanuil. [IpeBpaienue sHepruu
[IPU TAPMOHHYECKUX KOJICOAHUSAX.

Koneb6arensubiit  koHTYp. CBOOOAHBIE JJIEKTPOMArHWTHBIE KOJCOAHHWS B HJICATHHOM
KonebaTelnbHOM KOHType. AHAJIOTHs MEXJIy MEXaHWYeCKUMH U 3JEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KoleOaTeaTbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxamIMMX KoneOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKUE KOoleOaHusl.
Pe3onanc. BeiHyK1€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHUsI.

IIepemennsbIil Tok. CMHYCOMAAIbHBIA NIEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HaYEHUE CUIIbI TOKA U HAIIPSKEHHUSL.

Tpancdopmatop. IlponsBoacTBo, mepemaya W MNOTPeOICHHE AIIEKTPUUYECKONW SHEPrUU.
OKOJIOTUYECKHE PHUCKM MpPHU NPOU3BOJACTBE IJIEKTpOodHepruu. KynbTypa HCIONB30BaHUS
3JIEKTPOIHEPTUHU B ITIOBCEIHEBHOM JKU3HU.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: DJJIEKTPUUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUU JIEKTpoIepe1ad.

JHemoncmpayuu

UccnenoBanue napaMeTpoB KojaeOaTeIbHON CUCTEMBI (IPY>KHHHBIM UM MaTeMaTUYECKHUI
MasITHHK).

Ha0rotenue 3aTyxarommx KoeOaHui.
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HccnenoBanre CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOAHBIC AIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuninorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HANPSOKEHUST OT  BPEMEHH)  JUIst
3JICKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociaenoBaTeNbHOM COSAMHEHUU PE3UCTOpPA, KATYIIKUM WHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mopens TMHUY AIEKTPOIEepeaaun.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOa MAJIBIX KOJIEOaHUM Tpy3a HA HUTH OT JJUHBI HUTH U
Macchl rpysa.

HccnenoBanne TEPEeMEHHOrN0O TOKa B IENH W3  IOCIEIOBATEIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHbsle 60 IHbl

Mexanuueckre BOJHBI, yclloBUs pacnpocTtpanenus. [lepuona. CkopocTs pacrpocTpaHeHust
U JuHa BONHBL. llomepeunble W mpojoibHBIE BONHBL MHTepdepeHius u audpakmus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. Bricota Tona. TemOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJHBI. Y CJIOBHS HM3Jy4eHUs IJIEKTPOMATHUTHBIX BOJH. B3aumnas
opueHtanust BekTopoB E, B, V B anektpomarautHoi BonHe. CBOWCTBA AIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HWE, NpeioMyIeHue, moispusanus, audpaxius, uHtephepenius. CKOpoCTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHE SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
ObITY.

[TpuHIMTIBI paTuOCBS3H U TeNeBUIeHUs. Paguomokarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEN CPEJIbI.

TexHuyeckne ycTpoCTBa M MPAKTHUYECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIBTPA3BYKOBasi JIMarHOCTHKAa B TEXHHUKE W MEIUIIMHE, pajap, PaAHONpUEMHUK, TEIEBH30p,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIBHBIX BOJH.

Koneo6mtommeecs Temo Kak UICTOYHUK 3BYKA.

Habmoienue orpakeHus U MPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeHny u Audpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJIeOaHHi.

UccnenoBanne  CBOWCTB  AJCKTPOMATHUTHBIX  BOJH:  OTPaK€HUE, TMPEIOMIICHHE,
nossipu3anus, 1udpaxiuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeHOE pacipoCTpaHEHHE CBETA B OJHOPOIHON CpeIe.
JIyud cBeta. TodeuHbIld HCTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs: cBeTa. [locTpoeHHme M300pa)KEHWH B TIJIOCKOM
3epkae.
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[Ipenomnenune cBera. 3aKOHBI NPEIOMJICHHUS CBeTa. AOCONIOTHBIA  ITOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbId yros MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus cseta. CiioxkHbIN cocTaB Oenoro ceera. L{Ber.

Cobuparorie ¥ pacceuBamomue JTUH3bL. ToHkass nuH3a. DOKYCHOE pacCTOSHHUE H
ONITHYECKasi cujia TOHKOM JuH3BL. [locTpoeHre n300paskeHHi B COOMPAIOIINX U PAaCCEUBAIOIINX
nuH3ax. @opMmysa TOHKOM TUH3bL. Y BeTWYeHHE, JaBaeMOE JTINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHKH. Y CIOBUS
HaOJIIOJICHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(HEPEHIIMOHHONW KapTHUHE OT JABYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakums cera. Judpakmumonnas pemérka. YciioBUe HaOMIOACHUS TJABHBIX
MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHudeckre YCTpPOWCTBA W TPAKTHUECKOE NPUMEHEHHWE: OYKH, Jyma, ¢oToamnmapar,
MPOEKLIMOHHBIA ammapar, MHUKPOCKOI, TEJeCKON, BOJOKOHHAs ONTHKA, Iu(paklIrOHHAS
pemeETKa, MONSIPOULL.

Jlemoncmpayuu

[IpsmonuHeiiHOe pacnpocTpaHeHHE, OTpakeHHWE M TNpejaoMieHue cBeTa. OnTuueckue
puOOpBHI.

[TonHoe BHyTpeHHee oTpaxkeHrne. MoJienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paXEHUN B JIMH3AX.

Mogaenu MUKpOCKOIa, TeIecKormna.

Habmonenue naTepdepeHnnu cBera.

Habmronenue nudpakiuu cBera.

Habmntonenue aucnepcuu cBera.

[Tonydenue ciekTpa ¢ HOMOIIbIO MPU3MBI.

[Tony4yenune criekTpa ¢ TOMOLIBIO TU(PAKITHOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3mepenue nokazarens IpeoMIICHUs CTEKJIA.

HccnenoBanre CBOMCTB M300payKEHU B JIMH3aX.

Habmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieNIHAJIBHON TEOPUHM OTHOCUTEIHLHOCTH
['panuibl MPUMEHMMOCTH KIIaCCHUYECKOW MeXaHUKHU. [locTynaTel crnenuanbHOW TEOpUHu
OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOJIYJs CKOPOCTH CBETa B BaKyyme, NPHHIUI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHUE JUIMHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CB43b MACCBhI C SHEPTUEH U UMITYJIBCOM PEIISITABUCTCKOM YaCTUIIbI. DHEPT S TTOKOS.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul Keanmogou onmuxu
®oronbl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €r0 YACTOTOW. DHEPTUsS U UMITYIIbC
(dotoHa.
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Otkpeitne u wuccienoBanue ¢Goroddpdexra. Omnbitet A. I'. CroneroBa. 3aKoHBI
¢doroapdekra. Ypapaenue DitHmTeitna aus porordekra. «KpacHas rpanuna» gorospdekra.

HaBnenune cBera. OnwiTe [1. H. JIeOGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuyeckue yCTpOCTBa M MpaKTHUECKOe NpUMEHEHHE: (HOTOIIEMEHT, (POTOAATUHK,
COJTHEYHasi OaTapesi, CBeTOINO/.

JHemoncmpayuu

®oT03(QPeKT Ha YCTAaHOBKE C TUHKOBOW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTo3pdexra.

Cseronuop.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Peszepdopna mo paccesnuto o -uactuu. IlnmaHerapHas
Mozenb aroMa. [loctymarel bopa. U3nydyenue u mornomierne (OTOHOB IPH MEpexoje aToMa C
OJHOTO YypOBHS JHEpPruu Ha japyrod. Buapl cnekrpoB. CnekTp ypoBHEH SHEprum aroma
BOJIOPO/IA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitnsa. KoprnyckyasipHO-BOIHOBOW JTyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U31yYEHUE.

TexHu4ecKkrue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: CHEKTPAIbHBIA aHAIU3
(criekTpocKoI), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monenb onsita Pezepdopna.

Ornpenenenne JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeHyaTbIX CIIEKTPOB U3IYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Habmroienue nuHeRvyaTroro crexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOECHHA  sjpa. OtkpeiTHE
paauoaktuBHOCTU. OnbIThl Pe3sepdopaa no onpeneneHno coctaBa paaloakKTUBHOIO U3JIy4EHUS.
CaoiictBa anbda-, 6era-, raMmMa-u3nydeHus. BiusHue paiuoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHa W HelTpoHa. Hykmonnas moxaens snpa [eiizenOepra—lBaHeHKoO.
3apsan sapa. MaccoBoe uncio siapa. M3ororsl.

Anbda-pacnaz. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaa. ['amMma-u3nydeHue. 3aKoH
PaaMOAKTUBHOIO pacmaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuibl. Jledekt macchl spa.

SnepHble peakuuu. JleneHne U CHHTE3 SAEP.

Anepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpobiieMbl M TEpPCHEKTUBHI  SACPHOM
SHEPreTHKU. JKOJIOTHYECKUE aCTIEKThI AEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE [TO3UTPOHA.

MeTtop1 HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAECHCTBH. ENMHCTBO (pM3NUECKOM KapTUHBI MUPA.

TexHuyeckre yCTpOMCTBa M MPaKTHYECKOE NMPUMEHEHHE: HO3UMETp, Kamepa BuibcoHa,
SJICPHBIN peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Oranbel pa3BUTHA  acTpoHOMuHM. [IpukiagHOE ¥ MHPOBO33PEHUYECKOE  3HAUEHUE
ACTPOHOMMUMU.

Bun 3Bé3qH0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, IIAHETHI, UX BUAMMOE ABHIKEHHE.

ConneyHas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mcrounuk sHeprum ConHuma u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM T10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
IOCIEeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXOXKIEHNHU U 3BoMoLnU ConHIa U 3BE3]1. DTarbl )KU3HU 3BE3I.

Mineunsiii [1yte — Hama ["anaktuka. [lonoxxenue n neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoramakTuky u xBa3zapsl. YEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3axkon XaO6na. Pasberanue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3nydeHne.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habntonenus HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHMEM KOMIIBIOTEPHBIX HMPUIIOKEHUH
JUTSL ONpEAeNICHHsI TIOJI0KEeHNUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro Nnorymapus 1 sipkue 3BE3/bI.

Hab6mtonenus B reneckon JIynsl, mianer, Mineunoro Ilyru.

Oo6o0maiee NoBTOpPEeHNE

Ponp ¢u3uku u acTpoOHOMHMH B YKOHOMHUYECKOW, TEXHOJOTUYECKOW, COLMAIbHON U
THUYECKOM cdepax IesTeNbHOCTH YeJIOBEeKa, poJib M MecTO (U3MKU M acTPOHOMUHU B
COBpEMEHHOW Hay4YHOH KapTHHE MHUpa, poib (QuU3NYeckod Teopuu B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 (prU3MUecKoi KapTUHE MHUPa, MECTO (PU3NUECKOM KapTHHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUHN O IIPUPOLE.

MesknpeaMeTHbIEe CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBIseTcs € Y4ETOM
COJZICP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpa(uu U TEXHOJIOTHU.

Meosicnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOr'O MO3HAHMUSL:
sBJICHHE, HAydHbIi (akT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOIIoJeHHe,
JKCIIEPUMEHT, MOAEINPOBAHUE, MOJIEb, U3MEPEHNE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOCKIIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NMPOU3BOJHBIC 3JEMEHTApHBIX (YHKIIHA,
MIPU3HAKY TOJOOMS TPEYT OJIBHUKOB, ONpEeIeHNe IUIOAIU INIOCKUX GUryp u o0bEMa Tel.

bBuonoeus: snextpuyeckue sBIEHHUS B JKMBOM Npupoje, KonebaTeldbHbIE IBMKEHUS B
KUBOW TNPUPOJE, ONTUYECKHE SBICHMS B JKUBOM IPUPONE, ACHCTBUE paJMallUd HA JKHUBBIE
OpraHU3MBbl.

Xumusa: CTpOGHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKas CTPYKTypa TBEpPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIu3.
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l'eocpaghusa: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€KM MarHUTHBIX PyA, GOTOCHEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: MTAHUM DJIEKTpPOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb,
WHAYKIIMOHHAs TIeYb, pajap, paauolnpHEMHUK, TENEeBHU30p, aHTeHHa, Teiedon, CBY-meus,
IPOEKIIMOHHBIH arnmnapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas OaTapes..

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebGHoro mpeamera «®u3nMka» Ha YpPOBHE CpelHEro obuiero odpa3zoBaHHUs
(Oa30BBIi  YpOBEHB) TODKHO  OOECIIEYHTH  JOCTHIKCHHE  CIEIYIOIUX  JINYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUs ydeOHoro mnpenmera «®dusuka» AOIKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYyYaromuXxcs pyKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAlMii, IIO3UTUBHBIX BHYTPEHHUX
yOeXIeHHUH, COOTBETCTBYIOIIMX TPAJULIMOHHBIM ILIEHHOCTSIM POCCHHCKOro  OOLIeCTBa,
paciiipeHre KU3HEHHOTO OIbITa U ONbITa AESITEIBHOCTH B IPOLIECCE PEAIM3allMM OCHOBHBIX
HaIIPABJICHUN BOCIIUTATENBHOMN NEATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpazk1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh ~ I'PAXJAHCKOW TO3MLIUU  OOy4yaroIlerocss Kak akKTUBHOI'O M
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 O0IIECTBA;

IPUHATUE TPAAULMOHHBIX OOIIEYEIOBEYECKUX T'YMaHMCTHYECKUX U JEMOKPaTUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpECax Ipa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTENIbHON OpraHU3allly;

YMEHHME B3aUMOJEHUCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKLIMAMU 1 Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM ACATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTH POCCUHCKOM TPakTaHCKON HJIEHTHYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTHIKEHUSAM POCCHHCKHUX
yu€HBIX B 001aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 [TOBEACHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U NMPUHMMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSCh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B JCSATEIBHOCTHA YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIJ[a B TOCTPOCHHUE YCTOWYMBOIO Oy 1yIIIEero;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

JCTETUUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
(hbu3MYEeCcKOil HayKe;

5) TpynoBOro BocnuTaHUs:
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MHTEpEC K pa3Iu4HbM cdepaM Npo(EecCHOHATBHONW JESITEIbHOCTH, B TOM UHCIE
CBSI3aHHBIM C (U3MKOW W TEXHUKOH, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peann3oBpIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIaHbI,

TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHMIO B 00JaCTH (PU3UKU Ha
MPOTSHKEHUH BCEH )KU3HU;

6) IK0JIOrHYeCKOr0 BOCTUTAHMS:

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKOH KYJIbTYphl, OCO3HaHHE TJIOOATBHOrO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAaHUPOBAaHHWE U OCYIIECTBJICHUE NEMCTBUN B OKpYXarolled cpele Ha OCHOBE 3HAHMS
LeJed yCTOMYMBOrO Pa3BUTHSI YEII0BEYECTBA;

pacuipeHue OmnbiTa JeATeNbHOCTH SKOJIOIMYECKOM HAalpaBIEHHOCTH Ha OCHOBE
MMEIOLINXCS 3HAaHUH TI0 (pr3nKe;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYYHOH JIESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUCHHS (DUUKH
OCYIIECTBISITH MPOSKTHYIO U HCCIIEIOBATENBCKYIO ACATEIbHOCTD HHANBUYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE YUeOHbIe AelcTBUS
Ba3oBble Jlornueckue neiicTBUA:

CaMOCTOSITENILHO (DOPMYITHPOBATh W AKTyadHM3UpPOBAaTh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENIETISATH IeNN ACITCILHOCTH, 3aaBaTh MIAPAMETPHI K KPUTEPHH UX JTIOCTHIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MUECKHX SBICHUSIX;

pa3pabaThiBaTh TUTAH PENICHUS TPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIOIIMXCS MaTepUATbHBIX
Y HEMATEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTENBHOCTb, OLCHUBAaTh COOTBETCTBHE DPE3YyJbTATOB LIEJISM,
OLICHUBATh PUCKHU HOCJ’IGI[CTBI/Iﬁ JACATCIBbHOCTH,

KOOPAMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBHUSIX pEaJbHOrO, BUPTYaJbHOIO U
KOMOWHHUPOBAHHOTO B3aMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHHE MTPH PEHICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBaTe1bCcKue AeiiCTBUS

BJIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUSMU M METOAaMHU (U3MUYECKOU
HayKU;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEOBATEIHCKOM U MPOEKTHON NEATETHbHOCTH B O0JIACTH
(i)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY MCTOJIOB PCIICHUA 3aaa4
(1)I/ISI/I‘-IGCKOFO COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU A,

BJIQJIETh BHJAMHU JESATENBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMs, €ro HHTEpIpeTalui,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4YeOHBIX CHTyallMsX, B TOM YHCIE IpH
CO37IaHUU y4EOHBIX TPOCKTOB B 00JIaCTH (DUBHKH;

BBIABJIATE HNPUYUHHO-CICACTBCHHLBIC CBA3WM W aAKTYAJIM3UPOBATHL 3aady, BbIABUI'ATb
TUINOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThl [JIs JOKa3aTelbCTBAa CBOMX YTBEPXKICHHIA,
3aJlaBaTh I1apaMeTpPbl U KPUTEPUHU PELICHNUS,
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aHAJIM3UPOBATh IONYYEHHbIE B XOJE pEIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OLCHUBATH UX NOCTOBCPHOCTDH, IPOrHO3UPOBATH USMCHCHHC B HOBBIX YCIIOBHUAX,

CTaBUTHh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/laud B OOpPa30BATEIBHOM JCSATEIBHOCTH, B
TOM YHUCIIE€ IPU U3YYCHUU PUUKH;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIMBIT;

YMCThb IIEPCHOCUTH 3HAHUA 10 (1)I/I3I/IKG B IIPAaKTUYCCKYIO 001acTh KHU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00TIacTei;

BbIIBUT'aTh HOBBIC UACH, TPCAJIaraTb OPUTMHAJIBHBIC ITOAXOABI 1 PCILICHUA,

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nunopmanmeii:

BJIaACTh HABBIKAMHU IOJYUYCHUA I/IH(bOpMaL[I/II/I (I)I/ISI/I‘-IGCKOFO COACPpKaHHA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBJISATh IMOWUCK, AaHaM3, CHCTEMAaTU3alUI0 U
MHTEPIpPETANIO HH(OPMALIUN PA3TMYHBIX BUIOB U (OPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

HCIIOJIL30BATL CPCACTBA I/IH(bOpMaLII/IOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIIOTUHA B
pElICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a/ad C COOJIIOJICHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPAaBOBBIX U
ATUYECKUX HOPM, HOpM WH(OpMaIlMOHHON 06€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOr0 COAEPKAHHUA B pa3IU4HbIX (opmarax ¢ y4déTom
Ha3HaueHus HHpOpMalMU ¥ 1eJeBOW AayAUTOpPUM, BBHIOMpas ONTUMaIbHYIO (opMy
IpCACTABJIICHUA U BU3yaJIU3allhuN.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIIIEHNE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOM JESITETHHOCTH;

pacIio3HaBaTh NPEANOCHUIKH KOH(QIUKTHBIX CUTYallui U CMAr4aTh KOHQIIUKTHI;

Pa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOYKY 3PEHHUS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON padoTHI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX ACUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)KJIOT'0 YWIEHA KOJUIEKTHBA;

OPUHMMATh LEIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JNEUCTBUSL MO €€ JOCTHIKEHHUIO: COCTaBJIATh IUIAH NEHUCTBUM, PAacIpeAcisaTh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pPE3yJIbTaThl COBMECTHON padOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa M KaXKJOr0 y4aCTHHKA KOMaH[bl B OOIIMNA pe3ynbTar
0 pa3paboTaHHBIM KPUTEPHUSIM;

IpelylaraTb HOBBIE IPOEKTHI, OLEHWUBATH HJAEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHME B Ppa3JIMUHBIX CHUTYyalUsX,
IPOSIBJIATE TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBeEpPcAIbHbIE y4eOHbIE JeiicTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYILECTBISATh MO3HABATENBHYIO AEATEIBHOCTH B 00NACTH (U3UKU U
ACTPOHOMUH, BBISIBIISATH MPOOJIEMBI, CTABUTHh B ()OPMYITHUPOBATH COOCTBEHHBIE 331aUH;
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CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUsS PACUETHBIX M KAueCTBEHHBIX 3a/ay, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Yy4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MO)KHOCTEH U MPEAOYTEHHUIH;

JIaBaTh OIEHKY HOBBIM CUTYalIUsIM;

paciupsTh paMK{ y4eOHOTro peIMeTa Ha OCHOBE JTUYHBIX MPEANOUTEHUI;

JIeNnaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh IPUOOPETEHHBIN OIBIT;

crocobcTBOBaTh (DOPMUPOBAHHMIO U TPOSIBICHUIO JPpyIUIMU B o0nactu  (HU3HKH,
MIOCTOSTHHO MOBBILIATH CBOWM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, SMOIMOHAIbHBII HHTE/IEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMU MTO3HABATENbHOM peduieKCuH KaK OCO3HAHMSI COBEpPIIAEMbIX JAEUCTBUN
Y MBICJIUTENLHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEIICKCHH TSl OLIEHKU CUTYalluu, BEIOOpA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M ApT'YMEHTHI APYTUX MPU aHAIHU3E PE3yNbTaTOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MTOHUMasi CBOU HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKU.

B mporiecce noctukeHHs TMYHOCTHBIX Pe3YJIbTaTOB OCBOCHUS MPOTrPAMMBI IO (DHU3UKE AJIst
YPOBHSI CPEAHETO OOIIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPUICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANoIaralonmii ChOpMHPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIupOBaHHUsI, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh aJalTHPOBAThCS K SMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBALIUM, BKJIIOYAIOIIEH CTpPEMJIEHHWE K JOCTHXKEHUIO IIeJId U YCIexy,
ONTHUMU3M, HHULIMATUBHOCTb, YMEHUE JICHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBAThH €0 MIPH OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEIKUBAHHUIO;

COLIMAIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTH BBICTpAaNBaTh OTHOILICHUS C JIPYTHMMH
JTIOJBMH, 3a00TUTHCS, TIPOSBIISITE MHTEPEC U pa3peniaTh KOH(PIUKTHIL.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 10 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YYAIOIINXCS YMEHHM:

JEMOHCTPUPOBATh HA MPUMEPAX POIb U MECTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHOMN
HAy4YHOM KapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TEXHHKHW U TE€XHOJIOTMH, B MPAKTUYECKOU
JIeATEILHOCTH JTIOJICH

YUUTBHIBATh TPAHUIIBl MPUMEHEHHsS] W3YYECHHBIX (PU3NYECKUX MOeNel: MarephaibHas
TOYKA, MHEpLHUAJIbHAs cUCTeMa OTCuéTa, aOCONIOTHO TBEPJIOE TENO, WUJICAIbHBIN ra3, MOJAEIU
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CTPOEHUS Ta30B, XKHUAKOCTEH M TBEPHABIX TE€J, TOYEUHBIH JIEKTPUUYECKUH 3apsii IpU PELICHUU
(busnueckux 3a1ad;

pacro3HaBath (pU3MUECKHE SIBICHHUS (TIPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA M DBJIEKTPOJMHAMMKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHHe Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpIHs, B3aumoneiictBue Tten, audp¢ys3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tell, U3MEHEHHe o0bEéMa Tead IpU HarpeBaHUU
(oxJaX1€eHNN), TEMJIOBOE PaBHOBECHE, CIIAPEHUE, KOHIEHCAIUs, IJIaBJICHUE, KPUCTAJUIU3AIHs,
KHUIIEHHE, BJIA)XHOCTb BO3/yXa, IOBBIIICHHE JABJICHMS ra3a MPU €ro HarpEBAHHWU B 3aKPBITOM
cocyze, CBSI3b MEXKAY IapaMeTpamMHM COCTOSHHS ra3a B H30IMpOlleccax, 3JIEKTpuU3alus Te,
B3aUMOJICHCTBUE 3aPSAI0B;

OIMCBIBaTh MEXAHMUYECKOE JBM)KEHHUE, UCIOJb3Yys (PU3NUECKUE BEIMYMHBI: KOOpPIHMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHia, UMIYJIbC Tella, KMHETU4YecKas
SHEprus, MOTEHIMaJbHas SHEprusi, MexaHudeckas paOoTa, MeXaHHYeCKass MOIIHOCTb; INpHU
ONMCAHWU TPABWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICH HCIONb3YyEeMBIX BEJIWYHH, HUX
0003HaYeHUs U €IUHUIIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEITMUYUHY
C IpyrMMH BEJIMYMHAMY;

OIMCBIBaTh M3y4YCHHBbIE TEIJIOBBIC CBOMCTBA T€l M TEIUIOBbIC SBJICHUS, HCIIONb3Ys
(¢u3nueckue BEIMYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeAHssl KHHETHYecKas >SHEeprus
XA0THYECKOr0 JBWKCHMSI MOJIEKYJ, CpPEOHEKBaIpaTHYHAs CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHl, BHYTPEHHSS 3HEprus, padora raza, Kod(@UIHUEHT IMOJIE3HOr0 JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPY ONMKMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3YEMBIX BEJINYHH,
uX OO0O3HAaYeHHs M EAMHUIBL, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAM;

OIUCBIBATh M3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BELIECTBA MU JJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3UUECKUE BEITUYMHBL JIEKTPUYECKUN 3apsill, SJIEKTPHUUECKOe MoJe,
HanpsOKEHHOCTh  IMOJIs, IOTEHIMAJ, Pa3HOCTh IIOTEHLMAIOB; IPH OINUCAHUU IPABUIIBHO
TPAKTOBATh (PU3UUYECKUM CMBICII HCIIOIb3YEMBIX BEJIUYMH, HUX OOO3HAYEHMs] M €IAUHUILIBIL;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IPOLIECCHl U SBJICHUS, HCMONb3Ysl (PU3UUYECKHE 3aKOHBI U
IPUHLMIBL 3aKoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HproTOHa, 3aKOH COXpaHEHHS
MEXaHUYECKOW IHEPIUH, 3aKOH COXPAHEHUS MMITYJbCa, IPUHLUI CYNEPIO3ULIMH CHII, IPUHLIMIT
paBHOIPABUsl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOH SHEPruM TEIUIOBOIO JBMXKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOro 3apsijia, 3akoH KyloHa, NMpu 3TOM pa3Iuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MAaTEMaTUYECKOE BbIPayKEHUE U YCIIOBUS (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHbIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIoBHs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBINOJHATh JKCHEPUMEHTHI IO HMCCIEI0BAaHMIO (DU3MYECKUX SBICHUH M MPOLIECCOB C
HCIOJBb30BAaHUEM MPSAMBIX M  KOCBEHHBIX H3MEpEHHHl, IMpu 3ToM (HOpPMYJIHUpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI 0 000PYA0BaHUS, IPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEIUYHH, NPH ITOM
BbIOMpPATh ONTUMAIbHBIM CHOCOO M3MEPEHUs M HCHOJNb30BaTh WM3BECTHBIE METOJbl OLEHKHU
IIOTPELIHOCTEH U3MEPEHU;

20



UCCIIEI0BaTh 3aBUCUMOCTH MEXAY (U3MYECKMMH BEIMYMHAMU C HCIOJIb30BaHUEM
NOpsIMBIX U3MEPEHHUH, MpH STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHPOBATh pEe3yIbTaThl
MOJyYEHHOW 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaONMIl U IrpadUKOB, J1€1aTh BBIBOAI
10 pe3yJIbTaTaM HCCIIEI0BAHNUS;

coOnmoaTe mpaBuiaa O€30MacHOro TpyJda NpU NPOBEACHUH HCCIEIOBAHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHMS;

pemate pacu€THbIE 3aJaydl C SIBHO 3aJaHHOM (U3NYECKOW MOJENbI0, HCIOIb3YS
¢u3nyeckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHallM3a YCIOBMS 337aydl BHIOMPATh (U3NYECKYIO
MOJieb, BBIICNATH (U3NYECKHE BEIUYMHBI U (OpPMYJbl, HEOOXOIUMBIE sl €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOMy4YEHHOI0 3HaUYeHHs (PU3HMUECKON BEIIMUHMHBI,

pelaTh KayecTBEHHBbIE 3a/ayM: BBICTPAMBATh JIOTMUECKH HENPOTHBOPEUYMBYIO ILIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha N3Y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIOJIB30BaTh IPU pELIEHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAllMOHHBIE
TEXHOJIOTHH JUIl TIOMCKa, CTPYKTYpUPOBAaHUS, WHTEPIpPETAlMM U TPEJICTABICHHUS y4eOHOUW U
HAy4YHO-TIOMYJISIpHOH HMH(OpMAIMK, MOTYYEHHOW W3 PA3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aEMYI0 HUH(OpPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bsICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUSA N0 (U3UKE B TOBCEJHEBHOM JKHU3HU IS
obecrieueHus: 6€30MaCHOCTH MPH O0palleHnH ¢ TpruOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHUS 3JI0POBbsl M COOTIOACHUS HOPM HKOJIOTMYECKOr o MOBEICHHS B OKPYKAIOLIEH cpee;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUANIBHBIX POJIeH, JIaHUPOBaTh PaboOTy
TPYIIBL, PAlMOHATIBHO pACHPENeNATh O0S3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ KaKOI0 M3 YYaCTHUKOB I'PYIIHI B
pelIeHre paccMaTpuBaeMOil MPOOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeaMeTHble pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
JeATeIbHOCTH JIIOJIEH, IEJIOCTHOCTh M €JMHCTBO (PU3HUECKON KapTUHBI MHUPA;

YUUTBIBaTh TPAHULBI TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOAEICH: TOYEUHBbIH
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT 0 ]Ipa IPU PelIeHnN GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SBIECHUS (IIPOIECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKasi IPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKa, B3aUMOAEMCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, ACHCTBHE MAarHUTHOTO MOJs Ha IPOBOJHUK C TOKOM M JBHXKYILMHCS 3apsn,
3JIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHENHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
npeiromwsieHue, uHTepdepeHuus, audpakuus U HOISApU3aLUs  CBETa, JAUCHEPCUS CBeTa,
dboroanexrpudeckuii 3¢pdext (pororddexr), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEWIATOTO
CIIEKTpa aTOMa BOAOPOJa, ECTECTBEHHAs! M UCKYCCTBEHHAs PAIMOAKTUBHOCTE;

OIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
INEKTPUYECKYIO ITPOBOAMMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHUE BEJIUYMHBL: JJIEKTPUYECKUI 3apsij, cuja TOKa, 3JIEKTPUYECKOoe
HaIpsHKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
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pabora TOKa, MHAYKLUHMS MarHuTHOro mojis, cuia Ammepa, cuia JlopeHua, HWHIYKTUBHOCTb
KaTyIIKH, SHEPTHsl 3JEKTPHUUYECKOr0 M MAarHUTHOTO TOJIEH, MEepHOA M 4YacToTa KosueOaHud B
Kose0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMATrHUTHBIX
KonebaHui, (POKYyCHOE pacCTOSIHME M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU IPABUIBHO
TPaKTOBAaTh (PUIUUYECKUIM CMBICI HCIIONB3YEMbIX BEIWYMH, UX OOO3HAUEHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

OINKCHIBAaTh H3YYCHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HUCHONB3YS (pu3nveckue
BEJINYUHBL: CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus W
uMIynsc ¢GOTOHA, TMEpPUOJ MOJypacmajaa, SHEPrus CBSI3U aTOMHBIX siep, MPH OMUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (PU3NYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, WX OOO3HAUEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONIME NAaHHYIO (DH3UYECKYIO BEIHYHUHY C JAPYTUMH
BEJTMYMHAMU, BBIUUCIISITh 3HaU€HUE (PU3NYECKON BETUUUHBI;

aHAJM3UPOBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, UCHONb3Yys (U3NUYECKUE 3aKOHBI U
NpUHLUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATEIBHOIO M MapaJyIeIbHOTO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3aKkOH JJEKTPOMAarHUTHOW  HMHAYKIMHU, 3aKOH
MPSIMOJIMHEMHOI0 PaciIpOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHHUS CBETA, 3aKOHbI MPETOMIICHHS
CBETa, ypaBHEHHME OHWHIITEHHa I (GoTodPeKTa, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH
COXpaHEHUsI MMIYJbCa, 3aKOH COXPAaHEHUs »BJIEKTPUUYECKOro 3apsla, 3aKOH COXpaHEHUs
MacCOBOI'0 4YMCIIA, MOCTYyJaThl bopa, 3aKOH paJMOaKTHBHOIO paclajga, Ipu 3TOM pa3audaTh
CIIOBECHYIO (DOPMYJHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpak€HHE U YCIOBMs (TpaHULIBL,
o0J1acTi) MPUMEHUMOCTH;

OIIPEJENATh HAIPABICHUE BEKTOPAa MHAYKIIMHM MAarHUTHOIO IOJISI IPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OMHCHIBATh U300paKEHHE, CO3aBAEMOE IIJIOCKUM 3epKajioM, TOHKOU JINH30H;

BBIMIOHATh SKCIIEPUMEHTHI 10 HCCIEAOBAaHUIO (PU3MYECKUX SBICHUM W TMPOILECCOB C
UCTONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEpEHHil: mpu 3ToM  (HOpMYIHPOBATH
npobineMy/3ajauy W TUNOTE3y Y4eOHOro OKCIEPHUMEHTa, coOupaTb YCTaHOBKY U3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U ()OPMYITHPOBATH BHIBOJBI;

OCYILIECTBIISATh MpsIMbIE U KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYMH, IMPH 3TOM
BBIOMpATh ONTUMAIbHBIN CHOCO0 H3MEpEeHUsT U UCIHOJIb30BaThb HM3BECTHBIE METOJbI OLEHKU
MOIPEIIHOCTEN U3MEPEHUN;

UCCJIEZIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCIOIb30BAHUEM MPSMBIX U3MEPEHUII:
IIpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nueckux BENWYMH B BUAE Tabmul U TpaduKOB, JeiaTb BBIBOABI MO pe3yJbTaTam
HCCIIEI0BAHMS;

coOmoaTh MpaBWiia 0€30MacHOro TpyAa MpH MPOBEICHUU HCCIEJOBAHUNM B paMKax
y4eOHOr0 JKCIEpUMEHTa, YYeOHO-HCCIEeNIOBATEIbCKOW ¥  MPOSKTHOH JeATETBbHOCTH C
WCIIOB30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB M 1a0OpaTOPHOr0 000PYAOBaHNUS;

pemate pacu€THble 3aJayd C SIBHO 3a/JaHHOM (U3NYECKOW MOJENbI0, HCHOIb3YS
¢u3nyeckre 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7ayll BHIOMPATh (PU3HUECKYIO
MOJieb, BBIICNATH (U3NYECKHE BEIUYMHBI U (OpPMYJbl, HEOOXOIUMBIE sl €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOy4YE€HHOI0 3HaUYeHHs! (PU3NUECKON BEIIMUHMHBI,

peniaTh KayeCTBEHHBIE 3aJa4yd: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO LEMOYKY
paccyXJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHHUS;

UCIOJb30BaTh TMpPU PpEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMalOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYpUPOBaHUS, WHTEPIpPETAIlMM U TPEICTABICHHUS y4eOHOW U
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HAYYHO-TIOMYJIAPHOM HWH(OpMANNU, MOJIYYEHHOH M3 pPa3IUYHBIX HCTOYHHUKOB, KPHUTHUYECKU
aHAJM3UPOBATh MOJTYYaeMy0 HH(OPMAIIHIO;

OOBSCHSTH NPUHIMIIBI ACHCTBHS MAIIMH, TPHOOPOB M TEXHHYECKUX YCTPOMCTB, pa3InyaTh
yCJI0BHUS MX 0€30I1aCHOT0 UCIIOIb30BAHMUS B TIOBCEAHEBHON KU3HH;

NPUBOJNTE MPHUMEPHI BKJIAJa POCCUICKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSCHEHHE TPOIIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUS 1O (HU3MKE B TIOBCEAHEBHOM IKM3HHM IS
obecrieueHus: 6€30MaCHOCTH MPU OOpALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBaAMHU, JUIsI
COXpaHEeHHUs 3/I0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr0 MOBEICHHS B OKPY>KalolIel cpene;

paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIEH, IUIaHUPOBATh PaboTy
TPYIIbL, PAlMOHATIBHO pACHPENeNATh O0S3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJCKBaTHO OLEHWBATH BKJIAJ KAKJOrO M3 yYaCTHHKOB T'PYIIIBI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NPorpaMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypchl
Paznen 1. DU3UKA U METOJbI HAYUYHOI'O ITIO3HAHMUSA
1.1 ®dusnKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2 bubmiorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
Bubnuorexa [JOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Aurania https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 Bubnxorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo paznery 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUIECKOMN 9 1 bubmuoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHHSI BEIIECTBA. 5 bubnunoreka [IOK

da3oBEIC Mepexoanl

https://m.edsoo0.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JJIEKTPOJUHAMUKA
bubnuorexa [JOK
4.1 C) 10
AieKTpocTaTiia https://m.edso0.ru/7f41bf72
[TocTosHHbIN 31eKTpUUecKuil TOK. Toku B bubnuoreka IIOK
4.2 12
Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME
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11 KIIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (undposbie)
Ne n/m Kontpounnbie | IlpakTuyeckune
NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchl
Paszpnen 1. JIEKTPOANHAMUKA
MarauTHoe nojie. DJIeKTpOMarHuTHas bubmuoreka [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHBI
21 Mexannyeckre 1 3IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' Kose6aHus https://m.edsoo.ru/7f41c97c
29 MexaHnuyecKkue U 3IeKTPOMarHUTHBIE 5 1 bubmmoreka ITOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClIeIIMaILHON TEOPUU 4 1 bu6nuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHKHU 6 bubamorexa LIOK

https://m.edsoo.ru/7f41c97c
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s . A bubnuoreka [JOK
. TPOCHHUEC aTOMa https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
4, A 5
3 TOMHOE SITIPO https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Pazngen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DeMEeHTBl aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o61matoliee MOBTOPEHKE 4 ﬁ;gi??i%iiﬁﬁﬂ f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
No KosaunyecTBo yacos Jara DJIeKTpOHHBbIE NHU(POBHIE
Tema ypoka Kontposbubie | IlpakTHueckue o0pa3oBaTesibHbIE
n/n Bceero HU3yUYeHUs
padoThI padoTbI pecypchl
®dusuka — HayKa O IPUPOJE.
1 Hayunbie MGTZ;H HO?I?H;HI/?}I 1 bubmmorera IOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaroIIero Mupa
Posnb u mecto ¢pusuku B
(dbopMUpPOBaHUU COBPEMEHHOM bubnmnoreka [IOK

2 . 1
HAyYHOM KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTHYCCKOM IEATEITPHOCTH JIFOICH
MexaHndeckoe IBUKEHHE.

3 OTHOCHUTENIPHOCTh MEXaHUUYECKOTO 1 bubmuoreka IJOK
npwkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE

4 PaBHOMEpHOE psSMOIMHEITHOE 1 bubmuoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCcKOpeHHOE IPSIMOTMHEHOE 1 bubnnoreka LIOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TIazicHHe. Y CKOpEeHUe 1 bubnmoreka [JOK
CBOOOIHOTO TTAZICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe TBUKEHHE.

7 ,Z[I;I/I}KeHI/Ie MaTepi[IaHBHOﬁ TOYKH TIO 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH

3 [TpuHIMIT OTHOCUTETBHOCTH 1 bubnunoreka LHOK

lanunes. MHepuuanbHble CHCTEMBI https://m.edsoo.ru/ff0c3be8
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orcuera. I1epssiii 3akoH HproToHa

Macca Tena. Cuna. [Ipunuun

9 cynepno3uiuu cuil. Bropoit 3akon Bubnuorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuaibHON TOYKU
Tperuit 3akoH HeroToHa asst bubnnoreka LIOK

10
MaTepuaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOTO TsroreHus. Cuna

11 TSDKECTH. He[l))BaSI KOCMUYecKas bubmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent

13 TpeHust. Cuiia COnpOTUBIIEHUS IPU bu6mmoreka [IOK
JIBUKEHUH TENA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctymarensHOE M BpalaTeIbHOE

14 JIBI)KEHUE a0COIIOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuiibl. [1nedo cunsl. https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBecHs TBEPAOIO Tea
Nmnynbc MaTepuanbHON TOYKH,

15 CHCTEMBbI MaTepUATIbHBIX TOYCK. bubmmoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE IBUKEHHE
PaGora 1 MOITHOCTE CHIIBI.

16 Kunernueckas sHeprus bubnnoreka LIOK
MarepuanbHOil Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHUU KHHETUYECKON IHEPTUu

17 [TorenuuanbHas sHeprus. bu6nunoreka [JOK
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[loreHumansHas 3HEPTUA yIIPyro
ne(OpMUPOBAHHOM MPY>KUHBL.
[ToreHumanpHas 3HEPTHs TENa
BOJIM3U IOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a

18

[TorenuumanbHble U
HenoTeHIuanbHble CUibl. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOM SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHU4ECKON SHEPTrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabora
«MccnenoBanue CBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOM
SHEPIHH TeJla Ha IPUMEpPe
paCTsKEHUS PE3UHOBOTO XKTYTa)

20

KonTponbhast padbora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUs B MEXaHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TeOpUU. bpOyHOBCKOE IBUKEHHE.

Tcppysns

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapaxkTep ABUKECHUS U
B3aMOICHCTBHS YaCTHII BEIICCTBA.
Mogenu cTpoeHus ras3os,
JKUJIKOCTEN U TBEPIBIX TEIl

23

Macca monekyin. KonnuectBo
BemlecTBa. [locTossHHas ABorazipo

30
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TenoBoe paBHOBeECHE.

24 Temneparypa u e€ u3mepeHue.
[IIxama Temneparyp Llenscus

25 Wneansusiii raz 8 MKT. OcHoBHOE bub6mmoreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIieparypa Kak Mepa

26 cpeaHeNd KUHETUYECKOM YHEPTUU bubnnoreka [HOK
JIBIDKCHUST MOJICKYJ1. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Kianeitpona

27 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHas pabora

28 «HMccnenoBanue 3aBUCUMOCTH
MEXAy NapaMeTpamMH COCTOSHUS
Pa3peXKEHHOr 0 ra3an
N3onporieccsl B uacaibHOM Ta3e u bu6nmoreka [JOK

29
uX rpaduveckoe npeacTaBiIcHue https://m.edsoo.ru/ff0c570e
BrytpenHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 crroco0sI e€ m3meHenus. KonmmaecTso bub6numoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUsl OAHOATOMHOI'O UACAIBHOTO
rasa

31 Buas! Tenonepenaun bubmorexa [OK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEMIOEMKOCTh BEIIECTBA.

30 KonunyectBo Temnors! npu bu6mmoreka [IOK

Teruionepenade. AaunabaTHbIN
mporecc

https://m.edsoo.ru/ff0c5c36
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[IepBeIil 3aKOH TEPMOIMHAMUKHI U

Bbubnunoreka [JOK

33 €ro MpUMEHEHHE K U30MpoIieccam https://m.edsoo.ru/ffOc5efc
HeobpaTuMocTh nmpolieccoB B
34 npnp(l'))ne. Bropoit za:OH bubmmorexa LIOK
https://m.edso0.ru/ff0c6230
TEPMOJAUHAMUKHU
35 [Mpunnun nevicteus u KI1 Bubnunorexa IJOK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapno u ero KITJ{
37 DKonoru4eckue npooiaeMbl
TEIJIO9HEPreTUKU
O06o0maromui ypok
38 «MOJII::lenI;pHa;}I/p ¢usuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKH
KonTponbshas pabora 1mo Teme
39 «MOerKyJBIpHEH ¢uzuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3oBaHue U KOHAECHCAIHUS. bu6nuoreka [JOK
Hcnapenue u KumeHune https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO31yxa. HachlmeHHbII bubmorexa [TOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramumueckue u
aMmop(HbIe Tea. AHU30TPONUA
42 CBOI\/'Ip((Jl”)FB KpHCTAJIOB. XE;IKI/IG bubmorexa [TOK
https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. CoBpeMEHHbIE
MaTepHaIbl
43 [InaBneHue U KpucTajIn3anus. bubmuoreka IIOK

VYenapHasg TEI10Ta IJIABJICHUS.

https://m.edsoo.ru/ff0c6708
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Cybnumarus

44 VYpaBHEHME TEIIOBOro OazaHca bubmorexa [OK
BHCHHC TCIIJIOBOTI" H
P https://m.edsoo.ru/ff0c6820
) .0 %
. SaJ'IeKTp;B:LII/I}I zean i JICKT}ZI;I‘IGCKI/II/I BuGmiorexa LOK
1. Ba BHU KTPHUUYCCKHUX
PA 1a HICKTP https://m.edsoo.ru/ff0c6bcc
3apsiioB
. IIpoBoaHUKMY, III/IBJI;KTpI/IKI/I " Bubmorexa [[OK
[OJIYIIPOBOIHUKHU. 3aKOH
YHPOBOA https://m.edsoo.ru/ff0cébcc
COXpaHEHUs IJICKTPUIECKOTO 3apsiaa
B 7 .3
o KzaleZn;p:)CTeBne 30311:12[013 aI;ZH ) BuGmorexa LOK
Ha. YJCUHBIN KTPHUYCCKHNUU
i JICKTP https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssx€HHOCTB 3JIEKTPUYECKOro
48 nosist. [ IpuHnmn cyneprnosuuuu bubnuoreka [JOK
9JIEKTPUUYCCKUX TONeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
. Pa60T211_[ CcUII BHCKTp;))CTaTI/I‘IGCKOI‘O BuGmorexa LIOK
mois. ITorennuan. PasHocts
H https://m.edsoo.ru/ffO0c6f00
[IOTEHIINAJIOB
- 51110301(1)1214;(14 Hezlnznemopuem B BuGmorexa LOK
JICKT TATUYCCKOM IIO0JIC.
P https://m.edsoo.ru/ff0c7018
JusnekTpudeckast MPOHUIIAEMOCTh
51 DnexkTpoéMrocTh. KoHaeHcaTo bubmorexa [OK
JICKT MKOCTB. HJICHCAT
p a P https://m.edsoo.ru/ff0c7126
3 N
S
a pa. P https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
53 JlabopaTtopHas pabora "M3mepenue
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3JEKTPOEMKOCTH KOHJeHcaTopa”

54

[IpuHuMI IelcTBUSA U IPUMEHEHNE
KOHJIEHCAaTOpPOB, KOMUPOBAIBHOI'O
amnmapara, CTpyMHOro NpuHTepa.
DJIeKTpOCTaTUYECKas 3aIUTA.
3a3eMiIeHUE JICKTPOIIPUOOPOB

55

DJIEKTPUYECKUM TOK, YCIIOBUSI €TO
cymiectBoBaHud. [[oCTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma Juist
ydacTka el

56

[TocnemoBarenbHOE, TApAIIICITHHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JlabopaTopHas
pabora «3y4yeHue cmernanHoro
COCITMHEHHS PE3UCTOPOBY

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGora u moutHOCTH
AIIEKTPUYECKOr0 TOKA. 3aKOH
xoyna-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)
anexTpudeckoi nenu. Koporkoe
3aMbikanue. JlaboparopHas padora
«3mepenne DJC uctouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSD

0.5

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

59

DneKkTpoHHas MPOBOJAUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTh
COMPOTHUBJIEHUS METAJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTD
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DJIEKTPUUYECKUM TOK B BaKyyMe.

60 .
CBoiicTBa 3JIEKTPOHHBIX TYYKOB
[TonmyrpoBOJHUKH, MX COOCTBEHHAsS
U IIPUMECHAas IPOBOIUMOCTb. bubnnoreka [IOK

61 .
CaoiicTBa p—n-miepexopa. https://m.edsoo.ru/ff0c84ae
[TomyrpoBoTHUKOBBIE TPHUOOPHI
DNEeKTPUUECKUN TOK B pacTBOpax U

62 paciuiaBax 3JIEKTPOJIUTOB. bubmuoreka [JOK
DICKTPOIUTUYECKAS JUCCOIMAITHUS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUUECKUN TOK B ra3ax.
CaMOCTOSITEIbHBIN 1 bu6nmoreka [JOK

63 .
HECaMOCTOSITEIIBHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuueckrue Ipudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuoreka [JOK
npuMmeHeHue. [IpaBuia TeXHUKA https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06matronuit ypok bubnmnoreka [JOK
«DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbnas pabota mo Teme

66 «nektpocraruka. [locTosHHBIN bubnuoreka [JOK
aJIeKTpUYecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
Pesepubliil ypok. KontponbHas

67 pa 602 2 110 TZE{@ P bubnuoreka [JOK

https://m.edsoo.ru/ff0c8c56

"OnekTpoarHamMuKa"

68 PesepBHbIil ypok. O6o0maromnmit bubnuoreka [JOK
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ypok o Temam 10 knacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

ITPOT'PAMME 68 4 4
11 KUIIACC
No KoanuectBo yacoB Nlara JJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue n3yuenus o0pasoBaTejibHbIE
padoTsbI padoThI pecypcbl
ITocTostHHBIC MarHUTHI M KX
B3auMojieicTBue. MarHuTHoOE II0JIE. 1 bubmuoreka IJOK
BekTop MarHuTHON WHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW UHIYKIIUU
MarsuTHoe 1oJie MPOBOAHUKA C
TokoM. OnbIT DpcTena. 1 bubnnoreka LIOK
B3aunmoelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas padora «3ydueHue
MaFHiTHOEO noiﬂ KaTyIHKI/Iy: 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOrO TOJIA HA
MPOBOJHUK ¢ ToKoM. Cuna Amrmepa.
JlaGopaTopHas pabora 1 1 bubmuoreka [JOK
«UccnenoBanue aeiicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOI'O MAarHUTa Ha PaMKy C
TOKOM»
JleficTBUEe MarHuTHOTO TOJIsI Ha 1 bubmuoreka [JOK
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JIBUKYITYIOCS 3apsSIKEHHYIO
yactuiy. Cuia Jlopenua. PaGora
cuibl JIopeHua

https://m.edsoo.ru/ff0c9df4

OneKTpOMarHuTHas MHIYKIIHS.
IToTok BekTOpa MarHUTHOU
unaykunu. 3J1C naaykunn. 3akoH
AJIEKTPOMArHUTHOW MHAYKLINN
®dapanes

JlaboparopHast pabora
«HccnenoBanue sBICHHUS
JJIEKTPOMATHUTHOW UHTYKITUI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHNE
camonnaykiuu. J/1C
CaMOMHAYKIIUU. DHEPrus
MarHUTHOTO MOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TOJIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHUE: ITIOCTOSHHBIC MAarHUTHI,
3JIEKTPOMAarHuTHl,
AJIEKTPOJBUraTENNb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTULL,
MHIYKIMOHHAsS I1€Yb

10

O6o6matomuii ypok «MaruutHoe
nose. DJEeKTpOMarHUTHas
WHTYKIHSI

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabora mo reme
«MarHuTHoe 1oiJI€.
DJIEKTpOMAarHuTHas UHYKLIHS»

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cad58
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12

CBoOOIHBIE MEXaHUYECKUE
konebanus. ['apmonnueckue
Kosie0aHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpatienue sHepruu

bubnuorexa [JOK

https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Meproa MablX KoJeOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl

rpy3a»

14

Koneb6arenbHbIit KOHTYP.
CB0OOIHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHHs B UCATBHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUs
MEX/1y MEXaHHYECKUMU U
3IIEKTPOMATHUTHBIMU KOJICOAHUSIMU

bubmuoreka [JOK

https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UIECATLHOM
K0JIe0aTeIbHOM KOHTYpE

bubmuoreka IJOK

https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyxaronmx
KonebaHusX. BeIHYXIeHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyX1eHHBIE
9JICKTPOMArHuTHBIC KoJIeOaHus

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.

CuHyconJanbHbIi IEpEMEHHBIN TOK.

MOoOImHOCTE NEPEMEHHOTO TOKA.
AMIUIMTYJHOE U IeHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS

Bubnuorexa [JOK

https://m.edsoo.ru/ffOcbd34
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18

Tpancdopmatop. [IpouzBoacTso,
nepeaaya u morpedneHue
AIEKTPUYECKOU JHEPIUU

19

VYCeTpolcTBO U TPAKTUYECKOE
IIPUMEHEHUE IEKTPUIECKOrO
3BOHKA, T€HepaTopa epEMEHHOI0
TOKa, JINHUH 3JIeKTponepeaad

bubnuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPTHH.
Kynbrypa ncnons3oBanus
3JIEKTPO’HEPTUU B TIOBCEIHEBHON
YKU3HU

21

MexaHnnyeckre BOJIHBI, YCIOBHS
pacnpocrpanenus. Ilepuon.
CKOpOCTB pacpoCTpaHeHus U
JuiiHa BOJHEL. [lonepeynsie u
IIPOJIOJIBHBIE BOJIHBI

bubmuoreka IJOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMKoCTh
3ByKa. Beicora ToHa. TemOp 3Byka

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMarHUTHbIE BOJIHBI, X
cBolicTBa U ckopocTk. [Ikama
9JICKTPOMAruHuTHBIX BOJIH

Bbubnunoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUMIIBI paANOCBSA3U U
TeneBuieHus. Pa3Butue cpeacTs
cBs13U. Pagnonokarms

25

KonTtponbsHas padora «Konebanus u
BOJTHBI»

bubnuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamonuHeitHOe pacnpocTpaHeHUE

bu6nmoreka [JOK
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CBETa B OJJHOPOJHOM CpeJie.
TodeuHblid HICTOYHHK CBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350

OtpaxeHue cBeTa. 3aKOHBI

bu6nuoreka [JOK

2t OTPAREHIA C? era. Hocrpoerine https://m.edsoo.ru/ff0cd4e0
N300paKEHHIA B TUIOCKOM 3epKalie
[Tpenomnenue cBeta. [ToaHoe
)8 BHYTpPEHHEE OTpaKECHHE. bubnnoreka LIOK
[penenbHBIA Yo MOIHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUs
JlaboparopHas pabora «3mepenue bubnunoreka [IOK
29
oKa3aress MPEeIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue nzodpaxeHuit
30 B JIMH3E. d)o;f/[yna TOHKOprJIHHSI)I. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaboparopHast pabora
31 «UccnenoBanue cBOMCTB
n300pakeHU! B TMH3AX)»
Hucnepcus ceeta. CloKHBIN COCTaB
32 6emnoro ceera. L[er. JlabopaTopHas
pabora «HabmroneHue nucnepcuu
CBETa»
WNutepdepentus cBera. Judpakmms bubnuoreka [JOK
33 _,
ceta. JludpaxironHas peméeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOoCTh CBETOBBIX BOJIH. bubnnoreka LIOK
[Monspusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue mpuOOpsI U YCTPOHUCTBA

U YCIIOBHSI UX 0€3011acHOro
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MNPUMCHCHUA

FpaHI/II_IBI MMPUMCHUMOCTHU
KJIaCCHYECKON MEXaHUKH.

bu6nuoreka [JOK

36
[MocTynatsl cenuaibHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
- OTHOCUTENBHOCTD ; BuGmorexa OK
HOBPEMEHHOCTHU. 3aMe IICHH
OHOBPEMEITHO cAUTEHIe https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIIICHUE JUTHHBI
DHeprust U UMIYJbC
pensTUBUCTCKON YacTullbl. CBSI3b bubnmoreka [JOK
38 .
Macchl ¢ HEPTUed U UMIYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus moKos
o ngzponiH:;l p;an60T:)1U«Oer(1)TI/IKa. BuGmorexa [IOK
HOBBI CIICIIHATEHOW TEOpUHr
b P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENEHOCTH»
40 ®orounsl. ®opmyna Ilnanka. bu6mmoreka IIOK
DHeprus 1 UMIyasc GoToHa https://m.edsoo.ru/ffOcfel6
O
v | e
) o https://m.edsoo.ru/ffOcffc4
CroneroBa
42 ;aUKOHHG%O0203(1@(;??5;/;21{;{% Bubnuoreka [JOK
HHITelina s ¢ot Ta.
a https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
o | Do omE
Ba. XUMHYECK HCTBU
A 8 https://m.edsoo.ru/ff0d04a6
CBETa
44 TexHu4eckue ycTpoucTsa u

MPAKTHUICCKOC MPUMCHCHUC!
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dborodnemMeHT, POoToNaATIHK,
coJTHe4YHasi baTapesi, CBETOIUO/

Pemrenne 3ajJa4 110 TeMC «DIEeMEHTHI

bu6nuoreka [JOK

45 KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopnens atroma Tomcona. OnbITH

46 Pe3§p¢)0p11a 10 PACCESTHUIO 0. bubnxorexa LIOK

https://m.edsoo.ru/ff0d091a
yacrtull. [[manerapHas Mozesns atoma
bubnuoreka [JOK

41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
W3znydenue u nornomeHne (OTOHOB

48 IIPU Nepexo/ie aToMa € OJJHOTO bubnnoreka [IOK
YPOBHS SHEPIUU Ha Jpyroi. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIC cBOliCTBa YacTull. BosHbI

49 ne bpoinsa. Kopmyckyinsipao- bubmuoreka [JOK
BOJHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TTyYCHHE
OTKpBITHE PATHOAKTUBHOCTH.

50 OneiTe Pesepdopa o bubmuoreka [JOK
OITPE/ICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TY4YECHHUS
CgoiictBa anba-, 6era-, ramma-

51 u3nydyeHus. Biausaue
PaIMOAKTUBHOCTH Ha )KHBBIC
OpPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

52 I/I3ofonbl. AJII)L(ba-pacnaz[. ’ Bubnxorexa [IOK

DJIEKTPOHHBIN U MO3UTPOHHBIN

https://m.edsoo.ru/ff0d1162
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6eTa-pacnaz[. FaMMa-PBJIy‘IeHI/Ie

53

DHeprus CBsI3U HYKJIOHOB B sJIpe.
SnepHble peakunu. SnepHbIi
peakrtop. [Ipobriembl, IEPCTIEKTUBHI,
AKOJIOTUYECKUE aCIEKTHI SACPHOU
SHEPIreTUKU

bubnuorexa [JOK

https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOHA. MeTobl HAOIOICHUS 1
pPEruCTpalluy dJIEMEHTAPHBIX
yactuil. Kpyruslii cton
«DyHIaMEHTAIIbHbBIC
B3anMOJICUCTBHA. EqnHCTBO
(U3UYECKON KapTHHBI MUPa»

bu6nmoreka [JOK

https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neba. Co3se3aus,
SIpKHE 3BE3/1bI, TUTAHETHI, UX
BuauMoe asrxeHue. CoHeuHas
cHCTEMA

56

Comnane. ConHeuHast akTUBHOCTD.
Uctounuk sneprun ConHua u 3BE31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3]IbI TIIaBHON
nocJieioBaTenbHOCTH. BHyTpeHHee
cTpoenue 3B€31. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOXKJIEHUH U
sBommionuu CoJHIA U 3BE3]T

58

Muneunsii [Iyre — Hama
I"amakTuka. Ilonoxkenue u
nemxenne ComnHna B ['amakTuke.
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I"aymakTku. YEpHbIE ABIPHI B AApAX
TaJIaKTUK

59

Bcenennas. Pa3Oeranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe nznyudenue.
MeraranakTuka

60

Hepermennsie npoGiemsl
aCTPOHOMUU

61

KonTponbHas pabora «eMeHThI
ACTPOHOMHUU M aCTPOPHU3HKI

62

O6o6matonuii ypok. Ponb pusuku
1 aCTPOHOMHU B SKOHOMHYECKO,
TEXHOJOrHYECKOM, COIHAILHON 1
ATUYECKOM cpepax AesITeNbHOCTU
YyeJIoBeKa

63

O6o6matomuii ypok. Ponb u Mecto
(GU3UKU ¥ aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTHHE
Mupa

64

O6o6maromuii ypok. Ponb
¢bu3nueckoil Teopun B
(bopMHUpOBaHUY MTPECTABICHUN O
¢du3nvecKoil KapTuHe MHUpa

65

O06o0maromuii ypok. Mecto
(bu3nUecKoil KapTUHBI MUpPA B
o011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O PUPOJIE
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66 PesepBHBI ypok. MarautHoe noe. 1
DIIEeKTPOMarHuTHas HHIYKIHNS
PesepBHblii ypok. Ontrka. OCHOBBI
67 CTeUATBHON TEOpHUU 1
OTHOCHUTEJIBHOCTHU
Pesepnsiii ypok. KBanToBas (pusuka.
68 SHCI\EGHTBI};I::TPOHOMI/II/I " * 1 bubmorexa [1OK
https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[NPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usmnka, 10 knace/ Msxumes I'.41., ByxoBues b.b., Corckuit H.H. mon pepakmnueit

[TapdentbeBoii H.A., Aknronepuoe oomiectBo «M3aarenbctBo «lIpocBemennes

METOANYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHON NOANUCHIO

MYHULUMNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 28.09.23 13:44 (MSK) 4ﬁp0CTaF| noanuch
YYPEXXOAEHUE «CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N23 C

KPbIMCKOTATAPCKUM A13bIKOM OBYYEHUSA>» FOPOAACKOIO OKPYTA

CYAAK, Canpxanunosa ®epuae V6pamMoBHa




