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HHOACHUTEJBHAA 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YpPOBHE CPEAHETO 00IIero oOpa3oBaHUSA
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHMM U TpeOOBaHMH K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBaTenbHONW Tporpammsbl, mnpeactaBieHHBIXx B DPI'OC COO, a Takxke ¢ y4ETOM
(denepanpHOl pabouell mporpamMmbl BOCIHUTAHUS M KOHIEHIMM MPErnoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX  opraHusammsx Poccuiickoit  ®denepanuu,
peanu3yonmx 0OCHOBHbIE 00pa30BaTeIbHbIE TPOTPaMMBI.

CopepxaHnue mporpaMMbl 10 (U3MKE HampaBiIeHO Ha (HOPMHPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHbl MHpa oOydvaromuxcs 10—11 kimaccoB npu oOyueHnn ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESATENIbHOCTHOTO noaxoa. [Iporpamma no ¢u3nke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k miaHUpPyEeMbIM JHYHOCTHBIM, NMPEIMETHBIM M METanpeaMETHBIM
pesynbraTaM OOydYeHHs, a TaK)K€ YUHUTHIBAET HEOOXOAMMOCTh pealli3alliyd MEXIPEIMETHBIX
cBsizel (M3MKM C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH mpeaMeramu. B Hell onpepensioTcs
OCHOBHBIE 1I€IM M3Y4YeHUs (PU3UKU HAa YpOBHE CpeAHEro oOIero o0pa3oBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOCHHSI Kypca (U3WMKU: JUYHOCTHBIC, MeETalpeAMETHbIC, MpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no pu3uke BKIFOYACT:

® [UIaHUpPYEMbIE pe3yibTaThl OCBOCHUA Kypca (U3UKH HAa 0a30BOM YpOBHE, B TOM UHCIIE

IpeMETHBIEC PE3YNIbTATHI 110 T0J1aM 00yUIEeHHUS;

e cojuepxaHue yueOHoro npeamera «Dusnka» 1o rogam o0ydeHus.

@du3uka Kak Hayka 0 HanboJiee oOUIMX 3aKOHAX MPUPOJIbI, BHICTYIIAs B KAUeCTBE Y4eOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKPY)KaroIleM MHpE.
konpHBIA Kypc (U3UKH — CHCTEMOOOPA3yIOIIUH /Jii €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
MIPEIMETOB, TIOCKOJIbKY (PH3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMuen, ouosorued, gusznueckoi reorpadueit u actpoHomueit. Mcronp3oBaHHEe M aKTUBHOE
npUMeHeHHe (HU3UYECKUX 3HAHWN ONpeAenseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOTYYEHHs] HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue pusmku BHOCUT OCHOBHOM BKJIaJ B
(hopMUpOBaHHE €CTECTBEHHO-HAYUYHOUN KapTHHBI MUpa 00y4aroumxcs, B GOpMUPOBAHNUE YMEHUN
MIPUMEHSITh HaYYHBIM METO/1 T03HAHUS IIPU BHINOJIHEHUN UMU YUEOHBIX UCCIIEI0BAHUI.

B ocHOBY kypca ¢u3uku A ypoBHSI CpEeAHET0 00IIero o0pa3oBaHUs MOJIOXKEH s UACH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUS.

Hoes yerocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepHall U3 BceX pas3zesioB (PM3MKH, BKIOYAET KaK BOIPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (PUBUKH.

Hoes eenepanusayuu. B coorBeTcTBUM ¢ HEll MaTepuan Kypca pu3nuku o0beTuHEH BOKPYT
¢usnyeckux teopuil. Beaymmm B Kypce sBnseTcss (OpMUpOBaHHE NPEICTABICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus npeanonaraeT UCHOIb30BAHUE TYMAHUTAPHOTO
MoTeHIrana (pU3n4YecKor HayKu, OCMBICIICHUE CBSI3U pa3BUTHSA (QU3HMKH C pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMHU IPoOIeMaMu.

Hoes npuknaonoul nanpasnennocmu. Kypc $husnku npeanoiaraet 3HakOMCTBO C IIMPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTNYECKUX MPHIIOKEHUH N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesn sxonocusayuu peamu3yeTcs IOCPEJICTBOM BBEJIEHUS DJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTUH, a TaKkke 00CyKIeHUs IpoOieM palMOHaIbHOIO IPUPOIONOIb30BaHUs U
9KOJIOTHUECKON 0€30MacHOCTH.

Crep>XHEBBIMU dJIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CPEIHETO OO0IIero oOpa3oBaHUS
ABISAIOTCS  (pusnyeckue Teopuu (HhopMuUpoBaHME NPEACTABICHUI O CTPYKType MOCTPOCHHUS
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¢u3nveckoi TeopuH, poiu (QyHIaMEHTATBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPAHULAX MPUMEHUMOCTH TEOPUH, IJIsl OMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUN U TPOIIECCOB).
CuCTeMHO-IeSTeTbHOCTHBIN MOAX0A B Kypce (DM3UKU pean3yeTcs MPEex/e BCEro 3a CuéT
OpTaHu3alluy SKCTIEPUMEHTAILHON NesSTeTbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO HCHOJIB30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB M
1abopaTOpHBIX pabOT, KOTOpPhIE B TporpamMme Mo ¢(u3uke OOBEIMHEHBI B OOIIMI CIHCOK
YUYCHHUYECKUX MPAKTUYECKUX paldoT. BhijeneHne B yka3aHHOM IepedHe JIaOOpaTOpHBIX PadorT,
MPOBOJUMBIX JIJII KOHTPOJS W OIIGHKH, OCYIIECTBISCTCS YYaCTHHKaMH 00pa30BaTEIBHOTO
npolecca UCXoas U3 OCOOCHHOCTEH MJIAHMPOBaHMS U OCHaIleHUs kabuHeta Gusuku. [Ipu sTom
oOecrieunBaeTCs OBJAJCHHE OOYYAIONMMUCS YMEHHSIMH TPOBOJHWTH KOCBEHHBIE W3MEPCHHS,
HCCIIEZIOBAaHUSI 3aBUCUMOCTEH (IM3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX THUITOTE3.
Bosblioe BHUMaHUE yaenseTcsl pPelIeHnI0 PacyETHRIX M KaueCTBEHHBIX 3ajad. [Ipu sTom
JUTSL pacu€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCA 3aJ]a4i C SIBHO 33aJJaHHOM (U3UYECKON MOJIENblo,
MO3BOJIAIONINE MPUMEHATh M3yYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszena
Kypca, TaKk U MHTErpUpys 3HAHUS U3 Pa3HbIX pa3eioB. J[1s KauecTBEHHBIX 3a/1a4 MPHUOPUTETOM
ABIISIOTCS 3a/laHUsl HAa OOBSCHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUH M TIPOLIECCOB B
OKpY’KaIoIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUECKOM MOACNIU Ui CUTyallMH TMPAKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBaHmsMu DPI'OC COO K MaTepHAIbHO-TEXHUYECKOMY
obecrieueHHI0 y4eOHOTO Tmporecca 0a30BbI ypOBEHb Kypca (HU3UKM HAa YPOBHE CpPEIHETr0
o0miero o0pa3oBaHMs JOJDKEH M3y4aThCsl B YCIOBHSIX MPEAMETHOTO KaOMHETa (PU3MKU WIH B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOroO ukia. B kaOunere
(bu3HUKY T0KHO OBITH HE0OX0AUMOE JIabopaTOpHOE 000PYAOBaHUE AJIs BBITIOJHEHHS YKa3aHHBIX
B TmporpaMmMe 1o (U3MKE YYCHHUYECKHX MPAKTUYECKHX paboT M JAEMOHCTpAIMOHHOE
00opyI0BaHuKE.
JleMoHCTpallMOHHOE 000OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C TMPHUHLIUIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00ECIeYMBAET MOCTAHOBKY MEPEUHCICHHBIX B MpPOTrpamMMe Mo
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMi Al HCCIENOBAaHMA H3Yy4aeMbIX SBICHHA W TPOIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaGopaTopHOoe 00OpYyAOBaHHE AJSl YYCHHMUECKUX IMPaKTHUECKUX paboT ¢dopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOecreyuBaeTcsi B pacuéTe OAHOrO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemMaTndeckre KOMIUIEKTHI J1aOOpaTOpHOrO OOOpYJOBAaHUS JIOJDKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, a TaKxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX Ta00OPAaTOPHii.
OCHOBHBIMHU TIEJISIMU U3y4eHHS PU3UKHU B 0011eM 00pa30BaHUM SIBIISFOTCS:
e (dopMupoBaHHE HHTEpEeca M CTPEMIICHHS OOYYAIONMXCS K HAYYHOMY H3YYCHHIO
HPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTaBIEHHMA O HAYYyHOM METOo/e TMO3HaHUS U (OpPMUPOBAHME
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMEHUI OOBSICHSITH SBICHUS C UCTIONB30BAaHHEM (DU3MUECKUX 3HAHUH U
HAyYHBIX JI0KA3aTEIbCTB;

e (QopmupoBaHUE MPEICTABICHUN O POIU PUUKU JUISI PA3BUTUS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJOTUH.

JloCTIDKeHHE ATHX Leneld 00ecreYnBaeTcsl pelieHueM CIEAYIOMNX 3a/a4 B IPOIEcce
M3Yy4YeHHs Kypca (U3UKU HAa YPOBHE CpPeIHEro 0011ero oopa3oBaHus:



e TpHOOpPETECHUE CHUCTEMBbI 3HAHUK 00 00mUX (HU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOINHAMHUKY, KBAHTOBYIO
(bu3KKY U 37IEMEHTBI aCTPOPU3UKH;

e (GopMHpOBaHME YMEHUW NPUMEHATH TEOPETHUECKUE 3HAHMUS [JIs1 OOBSICHEHUS
dbuznyeckux SBICHUM B TpHUpPOJNE W IS TPUHATUS TPAKTHUECKHX pEIIeHUud B
MMOBCETHEBHOM KU3HH;

® OCBOGHHE CIOCOOOB pEUICHMs pa3IMyHbIX 33Jad C SIBHO 3aJaHHON (u3nueckoit
MOJIETIBIO, 3a/lay, TOJPa3yMEBAOIIMX CAaMOCTOSTEIbHOE CO3AaHue (U3NYECKOM
MOJIENH, aJIEKBATHOIN YCIIOBUSM 3a/1a4H;

e MOHUMaHWE (U3MUYECKUX OCHOB U MPUHIUIOB JCWCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEIY;

® OBJIQJICHHE METOJIaMU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M MPOBEJACHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHajlW3a M  HHTEpHIpeTanuu  HUHQOpMALMH,  ONpeesIeHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3JaHUE YCIOBUH I Pa3BUTHS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKON, TBOPYECKON
JEeSITeTIbHOCTH.

Ha wusyuenue ¢wusuku (0a30BBI ypOBEHb) Ha ypPOBHE CpeAHEro oOImiero oOpa3oBaHUS
orBoauTcst 136 gacos: B 10 kiacce — 68 dacoB (2 yaca B Heneno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJIO).

[Ipennaraemerii B mporpaMMe o ¢pu3uKe rnepeveHsb Jab0paTOpHBIX U MPAKTHYECKUX padboT
SBJISIETCS PEKOMEH/IOBAaHHBIM, YUWUTENb JEJaeT BHIOOP NpOBeJEHUS 1a00paTOpHBIX padboT u
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00YJatOIIXCS.



COJEP)KAHUE OBYYEHMUA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS
®usuka — Hayka o npupoze. Hayunesle METOABI MMO3HAHUS OKpYyKaroumero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Qpu3M4ecKuX sBIEHUN U TporieccoB. Hayunpie runores3sl. Ou3ndeckue
3aKOHBI ¥ TEOPUU. |'paHHIIbI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
MPAKTUYECKOU JIeTETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPHUTEIBHBIEC TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBHkeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JABMkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOUKHM, UX MPOEKIMU HA OCH CUCTEMbl KoopauHAT. CloKeHHe NepeMeleHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsMONIMHEHOe nBrkeHue. ['paduku 3aBUCUMOCTU
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELLIEHUSI MaTEPUaIbHON TOUKU OT BPEMEHHU.

CBobOoHOE TIaieHre. Y CKOPEHUE CBOOOTHOTO TaICHUSI.

KpuBonuneiliHoe paBuxeHue. JIBU)KEHHE MaTepUaTbHOM TOYKM [0 OKPYXKHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocTe. Ilepumon wu
yacTtoTa oopameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckne YCTpPOWCTBA ¥ TMPAKTHUYECKOE TMPUMEHEHHE: CIUIOMETp, IBHKCHUE
CHaps0B, LIETIHbIE U PEMEHHBIE epeIayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MIUTFOCTPALIMS KHHEMATUYECKUX XaPaKTEPUCTUK JIBUKECHHUSL.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

HabGuroieHne nBMKEHUS Tela, OPOIMICHHOTO O] YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hampasnenue ckopocTu pH IBHKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, i1abopamopHule pabomul

N3yuenne HepaBHOMEPHOTO JIBIXKEHHS C IIEJIBIO OTPEe/IeTICHUS MTHOBEHHOUW CKOPOCTH.

UccnenoBanue  COOTHOLICHHS  MEXAY  MOYTAMH,  NPONACHHBIMM  TEJIOM  3a
IIOCJIEI0OBATENIBHBIE PABHBIE IPOMEXYTKHM BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHH C
HAaYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBMKEHUS MapUKa B BI3KOHW KUJIKOCTH.

N3ydenue nBrkeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunaumun otHocutensHOCTH ['anuies. Ilepsbiii 3akoH HeroToHa. MHEpmansHbe cCUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuHumn cynepno3unuu cwi. Bropoit 3akoH Hberotona miist
MaTepuaabHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuina tspkectu. [lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buasl Tpenust (1okosi, cKoyibkeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuiia conpoTUBICHUSA
IIPY JBHKCHUM TeJa B )KUIKOCTH WM rase.

[TocTynaTenbHOe M BpalaTeaIbHOE JBU)KEHUE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHIIBl OTHOCUTENBHO OCH BpameHus. [lmewo cuibl. YcnoBus paBHOBecCHs
TBEPJOTO TENA.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: ITOALIMWITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienune uHepIUK.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JIe(OpPMAIIHH.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U NTAJCHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHUS TBEPAOro Tena. Buasl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne nBmxeHus: Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccienoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOUIMX B IPYKMHE U PE3HMHOBOM
oOpastie, oT ux AedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3akonwvl coxpanenus ¢ MexaHuke

Wmmnynbe MaTepuanbHON TOUKH (Tela), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMITYIbC CHUIIBI U
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJbca. PEakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprusi MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHHM KMHETHYECKOH
SHEPIUu.

[lotenunanbHas sHeprus. lloTennmanbHas 3Heprus ynpyro 1eopMupoBaHHON NPY>KUHBIL.
IotennuanbHas sHEpPrus Teaa BOIU3HU MOBEPXHOCTH 3EMIIH.

[loTenuuanbHble M HEMOTEHUMANbHBIE CHIIBL. CBS3b pabOThl HEMOTEHIHAJIBHBIX CHJI C
N3MEHEHUEM MEXaHNYECKOW SHEPTUHU CUCTEMBI TEJI. 3AKOH COXPAHEHHSI MEXaHUUYECKOM SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpoMCTBa U NPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONED, IIPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE ABUKECHUE.

[lepexon noTeHLMaNbHON SHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomoi

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa € IMOMOUIBIO JABYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIBI C U3MEHEHHMEM MEXaHMYECKOM SHEpruM Tesla Ha
IIPUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Pazgen 3. MoJiexyJisipHasi pu3uKa U TEePMOAUHAMHUKA
Tema 1. Ocno6bt MoNeKynApHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHYECKOM TEOPUH U UX OIIBITHOE 0OOCHOBAaHUE.
BbpoynoBckoe nBwxkenue. Judoysus. Xapakrep ABMKEHUS M B3aUMOJAEHCTBHS  YacTHUI]
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BelecTBa. MoJenn CTpOEHUs Ta30B, KUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pa3mepbl Mosiekyn. KoinmyecTBo BelecTsa.
[Tocrosinnast ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenscust.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYISPHO-KWUHETUYECKOW TEOpUU
uAeaJbHOro rasa. AOcoylOTHas TeMmIepaTypa Kak Mepa CpeJHed KHHETHYEeCKOW SHEepruu
TEIUIOBOrO JBWXEHHMs dacTul Tra3a. Illkama temmneparyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MengeneeBa—Knanelipona. 3akon [lansTona. M3ompoueccsl B HUl€aabHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHUe W30MPOLIECCOB: U30TEPMa,
n3o0xopa, u3obapa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, TOKAa3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, (oTtorpaguu  MOIEeKyI
OpPraHUYECKHUX COECIUHEHUM.

OnbITel O UGG Y31 KUIKOCTEN U ra3oB.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mogens onbita [TepHa.

OnpIThl, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopaenb, HIUTFOCTPUPYIOIIAs IPUPOLY 1AaBJICHHS ra3a Ha CTEHKHU COCYAa.

OnpIThl, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UJIEAIBHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ormpenenenre mMacchl BO3AyXa B KIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHUud o0bEma
KOMHATBI, IABJICHUS U TEMIIEPATYypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEXKy IIapAMETPAMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocrogbl mepmoouHamuru

TepmonuHamudeckass cucreMa. BHYTpeHHss dHEprus TEpMOAMHAMUYECKOM CHCTEMBI U
croco6Ob! e€ u3Menenus. KonnuecTBo TemoThl U padborta. BHyTpeHHsIsI S3HEprusi OAHOATOMHOIO
MJI€aJbHOTrO ra3a. Buael Temonepenadn: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4YEHHE. Y IebHas
TEIJI0EMKOCTh BelecTBa. KoanyecTBo TEIIOThI IpH TEeIIONEpeaaye.

[lonsitue o0 anmabatHOoM mnpouecce. llepBbiii 3akoH TepmoguHamuku. I[IpumeHeHue
MIEPBOTro 3aKOHA TEPMOJUHAMUKH K u3ompoleccam. I paduyeckas uHTeprperanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTuMoCTh IPOIIECCOB B IIPUPOJIE.

Tennobie MauHbl. [IpuHIMNIGI 1eHCTBUS TEIUIOBBIX MamIKH. [IpeoOpazoBaHust SHEPTUH B
TEIUIOBbIX MamuHax. Koagdunuent noneznoro nercTBus terioBod mamuHbl. ukin Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 IEHCTBUA. DKOJIOTHYEeCKHE POOIeMbl TeIUIOHEPTETUKH.

TexHuuyeckne ycTpoicTBa M NPAKTHYECKOE TNPUMEHEHHUE: JABUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEpruMM Tejla IPH COBEPIICHUHM palOOThI: BBUIET HMPOOKH U3
OYTBUIKM TIOJT JEHCTBHEM C)KAaTOro BO3JyXa, HarpeBaHue 3¢dupa B JATYHHOH TPyOKe IMyTEM
TpeHus (BUICOIEMOHCTPALINSA).

N3menenue BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tea Ipu Terionepeaaye.

OnpIT M0 aAabaTHOMY PACIIMPEHHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoi TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenue yaenbHOU TEIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuecmea. Dazosvie nepexoovl

[TapooGpazoBanne wu KoHAeHcamus. Mcmapenue w  kumeHue. AOCONMIOTHAasT U
OTHOCHUTEJIbHAS BJIAXKHOCTb Bo3/ayXa. HacelmenHslil nap. YaenpHast TEIUIOTa NapooOpa3oBaHMUsL.
3aBUCUMOCTB TEMIIEPATYPhl KUIIEHUS OT J1aBJICHHUS.



TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lmaBneHue W Kpuctamuzauus. Y AelbHas
TeruioTa miasiaeHus. CyonuManus.

YpaBHeHHE TEMIOBOrO OanaHca.

TexHu4eckne yCTpONCTBA M TPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETD,
KaJIOPUMETP, TEXHOJOTMM TMOJY4YeHUSI COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HaHOMAaTePHaJIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu noHnXeHHOM JaBJIEHUU.

Crioco0bI U3MEPEHUS BIAXKHOCTH.

Habnronenne HarpeBaHus v MIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoHCTpaIus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune OTHOCUTENIBHON BIAKHOCTH BO3/TyXa.

Pa3znen 4. DaexkrponmnaMmmuka

Tema 1. Inekmpocmamuxa

OnexTpuzanusi Ten. OJEKTpUYecKuil 3apsa. [IBa Buzga 2IEKTpUYECKUX — 3apsoB.
[IpoBOIHMKY, TUAAEKTPUKH U OTYIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOrO 3apsiaa.

BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbld  3IEKTPUYECKUNA  3apsii.
Onextpuueckoe nose. Hanpsok€HHocTh 3nexkTpuueckoro mnosid. [lpuHuun cynepno3unuu
3JEKTPUUECKUX NoJel. JINHNN HANPsHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun anektpoctatmueckoro moinsa. [loTeHmman. PasHocTh  MOTEHIMANIOB.
[IpoBOIHMKYM M IUAJIEKTPUKH B 3JIEKTPOCTATUYECKOM ToJie. JluanekTprudeckass IpOHULAEMOCTb.

OnekTpoéMkocTb. KonpeHcatop. DJIEKTpPOEMKOCTh IUIOCKOTO KOHJAEHcCATopa. DHEprus
3apsPKEHHOr0 KOHJIEHCATOPA.

TexHuuyeckue yCTpoHCTBaA M NPAKTUUECKOE MPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBAIbHBIM
armapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII IEUCTBUSA JIEKTPOMETPA.

B3anMopeiicTBUe Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTATUYECKAs 3alUTA.

JIMpNeKTpUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IJIOCKOTO  KOHJEHcaTopa OT IUIOIAAM  IUJIACTHH,
pacCTOSIHUSA MEXKY HUMU U TUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 31meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannstii 31ekmpuueckuit mox. Toxku 6 paznuunslx cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. VICTOUHMKHM TOKa.
Cuna Toka. [locTosiHHBIH TOK.

Hanpsokenue. 3akon OMa a1 yyacTKa LETH.

DJeKTpuIecKoe COIIPOTHUBIICHUE. VY nensHOE COIIPOTHUBIICHUE BELIECTBA.
[locnenoBarenbHOE, MapaienbHOE, CMELIAHHOE COEAMHEHNE IPOBOTHUKOB.

PaGora anektpudeckoro Toka. 3akoH Jxoymns—JIenna. MomHOCTh 3IEKTPUIECKOTO TOKA.



DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHKA TOKa. 3akoH OMa aiis
MOJTHOM (3aMKHYTOH) asieKTprueckoi enu. KopoTkoe 3amMbIkaHUe.

DneKTpOHHas MPOBOJIUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIOB
oT Temreparypsl. CBEpXIPOBOJUMOCTb.

DnexTpuuecKkui TOK B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.

[NonynpoBonuuku. CoOcTBeHHass W NpPUMECHas IPOBOAUMOCTb IOJIYIPOBOJHHUKOB.
CsoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKH TOK B PacTBOpPAaxX M pacIjiaBaX AMIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAITNS. DIEKTPOIIH3.

OneKTpuYecKui TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOATEIbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHnueckue ycTpoiicTBAa M NPAKTHUECKOE IPUMEHEHHE: aMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHHMKH TOKa, »JJEKTpOHArpeBaTeibHble MPUOOPBL, 3JIEKTPOOCBETUTEIILHBIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIA AMOJA, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MIOJTYIIPOBOTHUKOBBIHN TNOJI, FaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MOTIEPEYHOI0 CEUEHHsI U MaTepHala.

CMelaHHOe COeIMHEHUE ITPOBOJHUKOB.

[IpsiMmoe u3MepeHue 31eKTpoABMKYIIEH cuibl. KopoTkoe 3aMblkaHuE rajlbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoli pa3pss ¥ MPOBOIUMOCTB BO3AYyXa.

ORHOCTOPOHHSIS MPOBOJAUMOCTD JUOJIA.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

N3yueHne cMeIaHHOIO COeAMHEHUS PE3UCTOPOB.

W3mepeHnue SIeKTpOABMXKYIIEH CHIBI HCTOYHHMKA TOKAa M €ro  BHYTPEHHErO
COIIPOTHUBIICHMUSI.

Hab6nronenue anextpomnusa.

MexnpeamMeTHble CBA3H

N3yuenne kypca ¢uszuku 0azoBoro ypoBHsS B 10 kiacce oCyliecTBISETCS € y4&TOM
COJIep)KaTEIbHBIX MEXIIPEJAMETHBIX CBA3€M C KypcamMu MaTeMaTUKH, OWOJOrMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAY4YHOT'O IO3HAHUSA:
sBJICHHE, HAy4YHbIM (akT, rumoresa, (Qu3nueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJECHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHMH, JuHeWHas (QyHkuus, mnapaboia,
runep6osa, X rpa@uKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMH Ha OCH
KOOpJUHAT, CI0XKEHHE BEKTOPOB.

buonoeus: Mexannyeckoe JBMKEHHE B JKUBOM mpupoje, nuddysus, ocmoc, TenaooOMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE), SJEKTPUUECKHUE SBIICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, >KUIKOCTEM M Ta3oB, JJIEKTPUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs AUCCOLIUALINS, FaIbBaHHKA.

T'eoepaghus: BnaxxHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.



Texnonoeus: ipeodpa3oBaHNe TBMKCHUH C MCTIOIH30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TCXHHUKC, TMOAIIHUITHUKU, HUCIOJB30BAHUC 3daKOHA COXPAHCHHUA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JABUTATENIb BHYTPEHHETO CropaHus, IapoBas TypOuwHa, OBITOBOM
XOJIOIMIBHHUK, KOHIUITMOHEP, TEXHOJIOTHH MOY4YEeHUSI COBPEMEHHBIX MAaTePHAIIOB, B TOM YHUCIIE
HAaHOMATCpUAIOB, W  HAHOTEXHOJOTHMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMIICHHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJICKTpPOHATpEBaTelIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTENILHBIC TIPUOOPEI, TATbBAHHKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[locTostHHble MarHuTel. B3anMoneicTBHE IOCTOSHHBIX MAarHUTOB. MarautHoe mnouie.
Bekrop maruuTHON MHAYKUMU. [IpUHIMI CynepHO3UIMNM MarHUTHBIX 110J1€H. JIMHUM MarHUTHOM
nHAyKuuy. KapTrHa TuHUM MarHuTHONM MHAYKIWMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1noJjie IpoBOAHMKA ¢ TOKOM. KapThHa nMHMI MHIAYKIMM MarHUTHOIO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYHIIKH C TOKOM.
OmnsiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOyJIb U HaIlpaBIICHHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKEHME 3apsDKEHHOM dYacTULbl B
OJTHOPOJTHOM MarHuTHOM nojie. PaGora cunbl Jlopenua.

SIBneHMe DNEKTPOMAarHUTHOM HMHAYKUMU. IIOTOK BeKTOpa MarHUTHOM WHIYKLUH.
DIIEKTPOABMKYIIAS CUJIa HHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOW nHAykuun Papazest.

BuxpeBoe anekTpudeckoe moisie. DIEKTPOABMKYIIAs CHIa HHAYKIUM B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

MHnykTUBHOCTB. SIBIEHHE CAMOMHIYKIIMH. DJIEKTPOABIKYILAS CHUJIA CAMOMHTYKIMH.

DHeprusi MarHUTHOT'O NOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYecKkue YCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHUThI, JEKTPOABUIaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHLI, MHIYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJI0HEHUE IEKTPOHHOIO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHAYKIMA MAarHUTHOTO TIOJIS.

B3anMopeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBneHue HNeKTPOMArHUTHOM UHAYKIIVH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYILEH CHJIBI MHAYKLIUU OT CKOPOCTH MU3MEHEHUS MarHUTHOTO
IIOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3yuyeHne MarHuTHOIO T0JIs KaTYIIKU C TOKOM.

HccnenoBanue qeHCTBUS TOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccenenoBanue sBICHUS 2JIEKTPOMarHUTHOM UHIYKLUU.

Pa3pen 5. Koie0anus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOJ1e0aHus
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Konebarenpnast cucrema. CBOOOIHBIE MexaHWYecKue Koyiebanusa. [apMoHMUECKue
konebanusa. Ilepuon, uacrora, ammiuuryna u (asza kosneOGanuidl. IlpyXMHHBIH MasTHHK.
Marematnueckuii MasTHUK. YpaBHEHHWE TapMOHWYECKHMX KosieOanmid. [IpeBpaimienne sHepruu
[IPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHMS B HICAIBHOM
KojeOaTeIbHOM KOHTYype. AHAIOTUA MEXIYy MEXaHHUYEeCKUMU U JJIEKTPOMArHUTHBIMU
kosneOanuamu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UJCAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaroumux kojedaHusX. BolHyKIeHHbIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. BeinykaeHHBIE 7IEKTPOMAarHUTHBIE KOJIEOaHUsL.

[lepemennsblii Tok. CUHyCOUJANbHBIN MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HaYCHHE CUIIBI TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpomsBomactBo, mepegadya u MOTPEOJICHHE SIEKTPUUYCCKON HHEPTHUU.
OKOJIOTUYECKUE PUCKM TpU IPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa wucnonap3oBaHus
AEKTPOIHEPTUH B MOBCEAHEBHOM JKU3HH.

TexHuueckue yCTpOHCTBA M NPAKTHUUECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NePEMEHHOT0 TOKa, JIMHUHU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoaeOaTeIbHON CUCTEMBI (TIPY>KHHHBIA WM MAaTEMaTHYECKHMA
MAasITHHK).

Ha6ronenue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BEIHYXIEHHBIX KOJICOaHU.

Hab6monenue pe3zonanca.

CBOOOIHBIE ANEKTPOMATHUTHBIEC KOJIEOaHusI.

OcmworpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa U HAmNpsDKEHUST OT BPEMEHH) s
ANEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocieoBaTebHOM COEAMHEHUM PE3UCTOpa, KATYIIKH MHIYKTUBHOCTH W
KOHJIEHCaTOopa.

Moienb IMHUY 3JIEKTPONEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJieOaHUM Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

UccnenoBanue mnepeMeHHOro TOKa B LENUM U3 IMOCIEAOBATEIbHO COEIUHEHHBIX
KOHJEHCATOPa, KaTyIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHsle 60JIHbL

MexaHuueckue BOJIHBI, yCI0BHs pacnpoctpaHeHus. Ilepuon. CkopocTs pacrpocTpaHeHUs
u juvHa BosiHbl. [lomepeunble W mpoaosibHBbIE BOJIHBL. HMHTepdepeHuus u AuPpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMarHUTHHIE BOJHBI. YCJIOBMS H3JIyUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opuentauusi BektopoB E, B, V B anexkrpomarautHoil BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHUE, TMpesIOMJIeHHe, Nosgpu3anus, audpakuus, wuHTepdepeniys. CKOpPOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3y1€eKTPOMArHUTHBIX BOJH. [IpuMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE M
OBITY.

[IpuHIUITBI pagnOCBA3U U TeNEBUICHU. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yJIBTpa3ByKOBasi AMATHOCTHKA B TEXHMKE U MEAMIMHE, pajap, paJuoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.
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Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHHE MONEPEYHBIX U MPOOIBHBIX BOJH.

Koneobmnromeecs Teino kak MICTOYHUK 3BYyKa.

Habmroienue oTpakeHus ¥ MpeoMIICHNSI MEXaHUYECKUX BOJTH.

Habuntonenne unreppepeHuny 1 qudpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOH M 4YacTOTOM
KoJIeOaHUH.

UccnenoBanue  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHHE,
nossipu3anus, Judpakius, HHTep(epeHus.

Tema 3. Onmuka

I'eomeTrpuueckas onrtuka. [IpsmonuHeiiHoe pacpocTpaHeHUE CBETa B OJHOPOIHOM Cpeie.
JIyud cBeta. ToueuHblil HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pa)keHUil B IIJIOCKOM
3epKaie.

[Ipemomnenne cBeTa. 3aKOHBI MPENOMIICHHS CcBeTa. AOCONIOTHBIN  IOKas3aTelb
npenomienus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yrosl MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceeta. CinoxHblii coctaB 6esoro cseta. L{Ber.

CoOupatoniue M pacceuBarouiye JHUH3bl. ToHKas JuH3a. POKYCHOE pPACCTOSHUE U
ONTHYeCKas Cuia TOHKOW JNUH3bL. [locTpoeHre n300paxeHnii B COOUPAIOIIMX U PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOH JIMH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl IpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. HWHTepdepennus cBera. KorepeHTHbIE WMCTOYHHUKH. Y CIOBHS
HaO0JI0ICHNS MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHONW KapTHHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmus cera. Judpakunonnass pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH TTaICHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITMOHHYIO PEIIETKY.

[lonsipuzanus cBera.

TexHUYECKHE yCTPOWCTBA W MPAKTHYECKOE MPUMEHECHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacrpoCTpaHEeHHUE, OTPAaXKEHUE M TpejomiieHHe cBeta. OnTuyeckue
pUOOPHL.

[TonmHOE BHYTpeHHEE oTpaxeHune. Mojenb CBETOBO/IA.

HccnenoBanue cBOMCTB H300paykeHUI B IMH3AX.

Mopaenu MEKpOCKOIIA, TEJIECKOIA.

HabGmonenue natepdepeHiiuu ceera.

Hab6mronenue nudpakuum ceta.

Habmonenue aucnepcun cBera.

[Tonydenue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOUIbIO TU(HPAKINOHHON PEIIETKH.

HabGroieHne mosnsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3mepenue nokaszaTesns MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pa)KeHUI B THH3AX.

Hab6nronenue qucnepcun certa.

Pa3nen 6. OcHOBBI CIeHATBHONH TEOPHH OTHOCHUTEIbHOCTH
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['paHuIBl MPUMEHMMOCTH KJIACCMYECKOM MeXaHWKHU. [locTynmaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe, [IPUHLHII
OTHOCHUTEJILHOCTH DWHINTEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPALCHUE JIJTMHBIL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl C JHEPruel U UMIYJIILCOM PEJIAITUBUCTCKON YaCTULBL. DHEPTUs MOKOS.

Pa3nen 7. KBanToBasi pusuka
Tema 1. dnemenmul K6anmo6oU OnMUKU
®otonbl. Dopmyna [Inanka cBs3u s3HEPrun (HOTOHA C €r0 YACTOTON. DHEPrUsl U UMITYJIbC
(doToHa.
OtkpeitTne u uccnenoBanue Qoroddpdexra. Ompbitel A. I. CroneroBa. 3aKoHBI
dbororddexra. YpaBuenne DitnmTeitHa 1 horodddexra. «KpacHas rpanuna» pororddexra.
JHaBnenue ceera. OnbiTel I1. H. JIeOenena.
XUMHUECKOE IEUCTBHUE CBETA.
TexHuueckue ycTpoHCTBa M MpaKTHUECKOE MPHUMEHEHHE: (OTO3IEMEHT, (POTOAATUHK,
coJHe4Has OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®dotorh ekt Ha yCTaHOBKE C ITMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (oTodddekra.
CBeToano.
Conneunas 6atapes.
Tema 2. Cmpoenue amoma
Mognens atoma Tomcona. Ombitel Pesepdopna no paccesauto o -yactuul. [lnaneraphas
Mozens aroma. [loctynarer bopa. M3nydenue u norsiomieHre GOTOHOB MpHU MEpPEXosie aToma ¢
OJIHOTO YpPOBHS DJHEpPruM Ha Apyroil. Buael cnektpoB. CHEKTp ypOBHEW HHEpruM aroma
BOJIOpPOJIA.
BosiHoBBIE cBOMcTBa yacTull. Bosusl ne bpoitsia. KopnyckyisipHO-BOJIHOBOM Tyalii3M.
CHOHTaHHOE U BBIHYKIEHHOE U31yYEHUE.
TexHnyeckue YCTPOWCTBA W NPAKTHYECKOE NPUMEHEHHWE: CHEKTPAJIBHBIM  aHaIu3
(cnekTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens omnsita Pezepdopaa.
OnpeneneHue JIMHbBI BOJIHBI JIa3epa.
Habmronenne nuHEHYaThIX CIEKTPOB U3TY4YCHUSI.
Jlazep.
Yuenuueckuu sxcnepumenm, rabopamopHule pabomul
Ha6mronenue nuHe9aToro CriekTpa.
Tema 3. Amommnoe sa0po
OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXHOCTb  CTPOEHUS  sjpa. OTtkpeITHE
pannoakTuBHOCTH. OnBITH Pesepdopaa mo onpeneneHnio cocTaBa paaHoaKTHBHOTO U3TY4YEHUS.
CoiicTBa anb(da-, 6eta-, raMMa-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha JKUBbIE OPTaHU3MBI.
OtkpeiTHe mpoToHa M HeWTpoHa. Hyximonnas monens siapa [eiizenOepra—lBaneHKo.
3apsan sapa. MaccoBoe uucio siapa. M3orornsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaz. ['amMMa-u3nydeHue. 3aKoH
PaanoaKkTHBHOIO pacnaja.
DHeprus cBSI3M HYKJIOHOB B sipe. SnepHsie cuiibl. Jleekt Macchl sapa.
Snepusle peakunu. JleneHue U CUHTE3 SAED.
SAnepubiii peaktop. TepmosinepHblii cuHTe3. IIpoOrembl M NEpCIEKTUBHI  SIEPHOM
SHEPreTUKU. JKOJIOIMUYECKHUE aCIIeKThI ICPHON SHEPTETUKH.
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OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob! HaOIIOICHHSI U PETHCTPALIMH 3JIEMEHTAPHBIX YaCTHUILL.

®yHaamMeHTallbHbIe B3auMoeiicTBus. EnuHCTBO pusnueckoi KapTUHBI MUpA.

TexHnyeckne ycTpoiCTBa M IMPAKTHYECKOE NMPUMEHEHME: AO3UMETP, Kamepa BuibcoHa,
SIIEPHBINA PEaKTOp, aToMHast OomoOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuiui sxcnepumenm, nabopamopHuie pabomul

HccnenoBanue TpekoB yacTHII (110 TOTOBBIM (poTorpadusim).

Pazgen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHoe ¥ MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHUHU.

Bup 3Bé3aH0r0 HeOa. Co3Be3qusi, IpKue 3BE3/bl, TNIAHETHI, X BUAMMOE JBUKCHHE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. Wcrounuk sHeprun CoyiHIA U 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpaMMa «CHEKTpaJbHBIA KIACC — CBETUMOCTBY. 3BE3JIBI
[JIAaBHOM TMOCNEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE37 TJIaBHOM
MOCJIEeI0BATENIbHOCTU. BHyTpeHHee cTpoeHune 3BE31. (COBpEMEHHbIE TIPEJICTAaBICHUA O
MIPOUCXOXAEHUHU U 3Boonu CoslHIa U 3BE3/1. DTaIlbl )KU3HU 3BE3I.

Mnineunsiii [IyTe — Hama ['anaktuka. [lonoxxenne u neuxxenne Connua B ['anakruke. Tunsl
rajnakTuk. PaguoranakTuku u kBazapbl. YEpHBIE ABIPBI B AIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa0O6ma. Pa3Oeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHast cTpykTypa Beenennoi. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaGmoieHrst HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIIOKESHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, minaner, Mneunoro [lyrtu.

Oo6o0marmniee NOBTOpeHue

Ponbp ¢u3uku U acTpOHOMHUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COLMAIbHONH H
ITHUYECKOW cdepax MeATeIbHOCTH 4YeJIOBEeKa, POJdb M MECTO (HU3MKH W acTPOHOMHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pojib (Qusudeckod Teopud B (HOPMUPOBAHUU
MpecTaBIeHU 0 prU3NUecKoi KapTUHE MUpa, MECTO (PU3UYECKOM KapTHHBI MUpa B 00LIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIA O IPUPOJE.

MexnpeamMeTHbIe CBSA3H

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C y4ETOM
COJlep)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OHOJIOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousamusi, CBS3aHHbIE C M3y4YEHHEM METOJIOB HAYYHOTO IIO3HAHUSA:
SBJICHUE, HAy4YHBIH (akT, TUroTe3a, (U3NYeCKas BEIUYHMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIMPOBAHUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPAaBHCHUW, TPUTOHOMETpHYECKHUE (DYHKIIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOSKIIMM HAa OCU KOOPJWHAT, CJIIOKCHHE BEKTOPOB, MPOW3BOJIHBIC SJIEMEHTAPHBIX ()YHKIIHUH,
MIPU3HAKU NI0JI00MS TPEYTOJIBHUKOB, OMpe/IeICHHE IJIOMAAN IUIOCKUX GUryp u o0béma ted.
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buonocus: snekrpuueckue sBIEHUS B JKUBOM Ipupojie, KojieOaTelbHble ABMKEHHUS B
JKUBOM IIpUPOJIE, ONTHUYECKHUE SIBJIICHHUA B JKUBOU IPUPOJE, ACHUCTBUE pajualliyd HA IKUBBIC
OpPraHU3MBL

Xumus: CTPOEHHE aTOMOB U MOJEKYJ, KPHUCTANIMYECKas CTPYKTypa TBEPABIX TeEll,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pEIIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eoepaghus: marHuTHbBIE MoJtOca 3€MJIH, 3aJI€)KM MAarHUTHBIX PyA, GOTOChEMKA 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPACCHUN.

Texnonozus: TAHUU DIIEKTPOIEpENad, F'eHEpaTop IEPEMEHHOI0 TOKa, 3JIEKTPOIABUraTellb,
WHAYKIMOHHAS Te4yb, pajap, paguONpPHEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEUHas 6aTapes.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenue ydebHOro mpenvera «@Pu3nMka» Ha YPOBHE CpeAHETO 00Iero oOpa3oBaHUs
(6a30BBIi  YpOBEHb) JOKHO  OOECHEUUTh  JOCTHIKCHHE  CICAYIOMUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHHS Y4eOHOTo mpenmMera «Du3nkay MOIKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAOIINXCSI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPCHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
pacuMpeHue >KU3HEHHOTO OTbITa M OIBITAa JIEATEIHHOCTH B MPOIECCE PeaTn3aliil OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIHHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaIaHCcKOro BOCIIMTAHMSA:

cOPMHUPOBAHHOCTD ~ TPAXJAHCKOM  MO3MIMU  OOydarolerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

NPUHATHAE TPATUITMOHHBIX OOIICUEIOBEUSCKUX T'YMAaHUCTHYECKHX M JIEMOKPATHYECKUX
LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEPECAaX TPa)KIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3alllH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAILHBIMH WHCTHUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMY ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOI 1ESATENLHOCTH,

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCUICKOM IPpaKTaHCKOW MIEHTHYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUHCKUX
yu€HBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBS/ICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIUI0 M MPUHUMATH OCO3HAHHBIC PEIICHHUS, OPHCHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B ICSITEILHOCTH YYEHOTO;

OCO3HAHHE JITYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOMYHNBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO0 TBOPUYECTBA, MPUCYILETO
¢u3nyeckoi Hayke;

5) Tpy10BOr0 BOCIIUTAHHUS:

WHTEpEC K pasnu4HbiM cdepaMm MpodeccHoHANIbHON eSATEeNhbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOM M TEXHHUKOW, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP Oymymiei
npodeccun u peanr3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHIO M caMOOOpa30BaHUIO B 00JacTH (U3HUKH Ha
MPOTS)KEHUU BCEH JKU3HU,

6) 3K0JOrM4ecKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh JKOJIOTHYECCKON KYJIbTYPBI, OCO3HAHUE TJIO0AIBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

TUTAHUPOBAHKUE W OCYIIECTBJICHHE NEHCTBHI B OKPYXKAIOMICH Cpele HAa OCHOBE 3HAHUSA
Lejael yCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA;

pacuIMpeHre OmbITa JIEATEIbHOCTH OKOJOTMYECKON HAlpaBI€HHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHWH 110 (PU3UKE;
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7) HEeHHOCTH HAYYHOr'0 MO3HAHUS

C(OPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY  YPOBHIO
pa3BuTHs HU3NUECKON HAYKU;

0CO3HaHME IEHHOCTH HAY4YHOU JesITeTbHOCTH, TOTOBHOCTD B IPOLIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENBHOCTh UHANBUYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCAJbHBIE YUeOHbIE AeiicTBUS
Ba3oBble Jjornyeckue neicTBUA:

CaMOCTOSITEIIEHO (OPMYIHpPOBaTh M aKTyaTU3WPOBAaTh NPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATH eNIN AeSTebHOCTH, 3a]]aBaTh MapaMETPhl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IMPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3zpabaTbIBaTh IUIAH peHIeHHs MPOOIEMBbI C YIETOM aHAIIN3a UMEIOIIUXCSI MAaTePHATLHBIX
Y HEMaTePUAIBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIENISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBITIONHATH PAa0OTy B YCIOBUSIX PEANTBHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIINICHUE MTPU PEUICHUH )KU3HEHHBIX MTPOOIEM.

Ba3zoBble Hccie1oBaTeIbCKHE NeiiCTBUS:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU TOHATUSAMHU W METOAaMHU (PU3UIECKOU
HayKH;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEICKON U MPOEKTHON AESITeNLHOCTH B 00JIACTH
(U3HUKH, CTTOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHHUS 3aad
(U3MUECKOTO COJIEPKaHMs, TPUMEHEHUIO Pa3InYHBIX METO/I0B MTO3HAHMUS;

BJIa/IeTh BHJAMU JI€ATEIHHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUS, €ro HHTEpIpeTaluH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX Yy4YEOHBIX CHUTYaIlUsX, B TOM YHCIE TPHU
CO3/ITaHWH y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITH  IPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyaIM3UpPOBATh 3a7ady, BBIABUTATH
TUNOTe3y €€ pelleHHs, HaxOAUTh AapryMEHThl [UIsl JI0Ka3aTelbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pELIEHUS 3a7aud pe3yiabTaTbl, KPUTHUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MECHECHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOU AESITEIHLHOCTH, B
TOM YHCJIE IIPU U3YUCHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHTYaIUsIM, OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUIECKYIO 00TIACTh KUZHEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJICH, IIPE/JIaraTh OPUTHHAIBHbIE TOAXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33714, TOMyCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMH TIONydeHUS WH(OpManuu (GU3MUYECKOTO COACPIKAHHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSATEIbHO OCYIIECTBISATh IIOUCK, aHalu3, CHCTEMaTU3alUI0 U
WHTEPIPETANHNIO HHPOPMAIH Pa3TUYHbBIX BUIOB U (DOPM IMPEICTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

UCTIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHM3AI[MOHHBIX 3a7a4 C COOIIOJCHHEM
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TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MpaBoOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30acHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO COACPKAHUS B pa3IMYHBIX (opmMaTax C y4ETOM
Ha3HayeHus UHPOpMALMM W LEJNEeBOM ayauTOpuu, BbIOMpas ONTHUMAaJbHYI (opMy
MIPEICTABICHUS U BU3yaIU3al1u.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JelCTBUS:

OCYIIECTBISITH OOIIEHNE HA ypoKaX (U3UKH U BO BHE-YPOUHOH NIE€ATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYallUi U CMATYATh KOH(IIUKTEHI;

Ppa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHUSI C HMCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHMMAaTh W HCIOJB30BaTh MPEHMYIIECTBA KOMAHIHON M HWHIWBHUIyaTbHOU pPaOOTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)J0r0 WIeHa KOJUIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JESTENbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ JOCTHMKEHHIO: COCTAaBJATh IUIAH JAEWCTBUHM, pPACHpPENCNATh POJIH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KXKIOTO YYaCTHHKA KOMaHIbl B OOIIUI pe3ylbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE NPOEKTHI, OLICHWBATH MJEU C TMO3WLUHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCVILECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTyalHUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHble YHUBEPCAJIbHbIE YYeOHbIe JeiiCTBUS
Camoopranu3anus:
CaMOCTOSATEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JIEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIISTH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSATEJIBHO COCTABJIATh IJIAH PELICHUs pacu€THBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TIPAKTHYECKOW pPabOThl ¢ Y4ETOM MMEIOIIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEINOYTECHHII;
J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacHMpsATh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JINYHBIX MPEINOYTCHUN;
JieNiaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha cebs OTBETCTBEHHOCTDH 3a
pELICHME;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
crocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULMU B 00JacTH  (PU3HKH,
MIOCTOSIHHO TOBBIIIATh CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIN HHTEJVICKT:
JTaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTh, OILIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
BJIaJIETh HaBbIKAMU MTO3HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICTUTENBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUIA;
UCIIOJIb30BaTh MPUEMBI pe(ICKCHH IJIsl OLCHKH CUTYaIlH, BBIOOpa BEPHOTO PELLICHMS;
YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;
IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTAaTOB AEATEIBHOCTH;
MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;
IPUHUMATh MOTUBBI U apTyMEHTBI IPYTHX MPU aHAJIN3€ PE3YJIbTATOB AESTEIBHOCTH;
MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.
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B npouiecce nocTrkeHMs JIMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTrpaMMBbl IO PU3UKE TS
YPOBHS CpeAHEro o0Iero oopa3zoBaHusi y 0OydYaIOUIMXCSl COBEPIICHCTBYETCS AMOLMOHAIbHBIN
MHTEJUIEKT, IPenoaraiomui cOpMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOUYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0e;

CaMOpEeryJINpOBaHUs, BKJIFOYAIOILETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHME, CIIOCOOHOCTH aJalTUPOBATHCA K H3MOIMOHAIbHBIM
W3MEHEHUSM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHl MOTHMBALMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHMIO LENU U YCHexy,
ONTUMU3M, UHULIUATUBHOCTh, YMEHUE JEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXXHOCTEH;

OMIMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIEHHS], CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATH OTHOILIECHUS C JAPYTHUMHU
JIOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3pelIaTb KOHMIUKTHL.

NPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenust B 10 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA TPUMeEpax poiib U MecTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHOU
HAayYHOM KapTHUHBI MHUpA, B PAa3BUTHH COBPEMEHHOM TEXHHMKH U TEXHOJIOTWM, B MPAKTUYECKOM
JeSITeTEHOCTH JIFONICH

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3Y4YCHHBIX (U3MUECKUX MOJENEeH: MaTepuaabHas
TOYKa, WHEpIHabHasl CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WACANBHBINA Ta3, MOACIH
CTPOEHHS Ta30B, KHUIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIIEKTPUUYECKUI 3apsii MPH PEIICHUU
(du3HUecKux 3a1a4;

pacrno3HaBaTh (pu3MUeckue sBICHUs (Tpolecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHUH CTPOEHMS BEIIECTBA U AJIEKTPOJAMHAMUKH:
paBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BHXKEHHE, CBOOOJHOE TMaJeHHE Tell,
NBIDKEHUE TI0O OKPYXHOCTH, WHEpPIHs, B3auMoiecicTBue Ten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUAKOCTEH M TBEPABIX TEJ, M3MEHEHHe o0bEMa Ten NMpH HarpeBaHUU
(oxJtaXkAeHuN), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHJCHCAIMs, IJIaBIeHNe, KpUCTalIn3alys,
KHUIIEHHE, BIAKHOCTH BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSI Ta3a B M30Ipolieccax, d3JEKTpU3alus Ted,
B3aMMOJICCTBUE 3apsJI0B;

ONMCHIBATh MEXAHMYECKOE ABU)KEHHE, HCIOJIb3Ys (PU3UYECKHE BEIMYMHBI: KOOPJMHATA,
IIyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHLMAaJbHAsl SHEPrusi, MeXxaHuyeckas padboTa, MeXaHM4YecKas MOIIHOCTh; IpH
ONMCAaHUM TPaBWIBHO TPAaKTOBaTh (U3WYECKMH CMBICT HCHOJNb3YeMbIX BEJIMYMH, UX
0003HaYeHMs U €IUHULBI, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIINUUHY
C ApYTrMMHU BEIUYHNHAMU,

ONMCHIBATh HM3YUEHHBIE TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJbB3YS
¢u3nyeckue BeJIMYMHBL: JIaBJICHHWE Ta3a, TeMIeparypa, CpeiHss KHHETHUYecKash OSHEprus
Xa0TUYECKOT0 JIBWKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHyHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsIsI dHEprus, padora rasza, Kod(Q(UIMEHT IMOJIE3HOTO JEUCTBHS TEMJIOBOTO
JIBUTATENS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NUYECKUIT CMBICIT UCTIOIb3YEMbBIX BEIUYHUH,
ux O0O0O3HAUeHWs W EJUHMIBI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BETUUUHAM;

ONMCHIBATh W3YYECHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKHE SIBICHMS
(mporecchl), UCTIONB3YST (PU3NYECKUE BEIMYHMHBI: JIEKTPUUYECKUN 3apsif, AJIEKTPUUYECKOe MOoJe,
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HaIpsDKEHHOCTh  OJISA, TMOTEHLIHAN, pPa3sHOCTh IOTEHUWAJIOB;, IPU ONHMCAHUU IPABHIBHO
TPAaKTOBaTh (PU3UYECKHIA CMBICH HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUEHHs W EAMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

aHaMU3UpoBaTh (pU3MUYECKUE MPOLECCHl M SBICHMS, UCIONb3Ys (U3MUECKUE 3aKOHbI U
NPUHLMUIIBL: 3aKOH BceMupHOro TtsaroreHus, I, II m III 3akonbl HeroToHa, 3aKOH COXpaHEHUs
MEXaHUYECKON 3HEPIHH, 3aKOH COXPAaHEHUS MUMITYJIbCA, IPUHLIMII CYNEPIO3ULUHN CUJI, TPUHIIMII
PaBHOIIPaBHs MHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHUIO CTPOEHHUS
BEIIECTBA, Ia30BbIE 3AaKOHBI, CBSA3b CPEOHEN KUHETUYECKOM HSHEPrUM TEIIOBOIO JBUKCHMS
MOJIEKYJ1 ¢ aOCONIOTHOM TeMIlepaTypoil, MepBbl 3aKOH TEPMOJMHAMUKHU, 3aKOH COXpaHEHHS
JIEKTPUUECKOro 3apsijia, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLIMIIBI JEHCTBUS MAlINH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh yCI0BHs UX O€30MaCHOT0 HCIOIb30BAHUS B TIOBCEAHEBHON KHU3HU;

BBINIOJIHATh HKCHEPUMEHTHI IO HCCIICJOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHMH, IpU 3TOM  (HOPMYJIUPOBAThH
npobnemMy/3ajady M TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOMpaTh yCTAHOBKY U3
IIPEI0KEHHOT0 000pY0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BEIBOJBI;

OCYILECTBIISATh MpPSIMbIE W KOCBEHHBIE H3MEpPEeHHs (UIUUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBbHBIM CIIOCOO M3MEPEHHsS U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIoBaTh 3aBUCUMOCTH MEXJY (PU3MYECKUMM BEJIUYMHAMM C HCIHOJIb30BAHHEM
OpSMBIX HW3MEPEHUH, TNPH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHpPOBAaTh pPE3yJbTaThl
MIOJy4EHHOHM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJE TaOIMIl U I'paUKOB, J1€1aTh BbIBOAbBI
10 pe3yJIbTaTaM MCCIICJOBAHMS,

cobmoaTh npaBuia O€30MaCHOrO TpyAa IpHU IPOBEIEHUU MCCIEJOBAaHUN B paMKax
y4eOHOrO SKCHEPUMEHTa, Y4eOHO-MCCIIEIOBATEIILCKOW M IMPOEKTHOH JEATeNbHOCTH C
UCIOJIb30BAHNEM U3MEPUTEIIBHBIX YCTPOICTB U J1a00paTOpHOro 000py0BaHuUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOH MOJEbl0, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauM BHIOMPATh GU3NUECKYIO
MOJIeNIb, BBIIENATH (DU3MYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOIUMBIE ISl €€ peleHHs,
IIPOBOJIUTH PACUEThI U OLIEHUBATh PEAIbHOCTh IOJIyY€HHOIO 3HaUe€HUs! (PU3NUYECKOM BETMUUHBI;

pelaTh KauecTBEHHbIE 3aJlayM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO IENOUKY
paccyXAeHuH ¢ Onopoil Ha U3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCTIONIB30BaTh IPH PEIICHHHM YYeOHBIX 3aJad COBPEMEHHBbIE HH()OpMAIOHHBIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAlMU U TPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHaJU3UPOBATh MOJydaeMyro HH(OpMAIHIO;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOexHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00ObSICHEHHUE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETUYECKWE 3HAaHWA MO0 (QU3UKE B TIOBCEAHEBHOW KH3HU IS
obecrieueHHs 6€30MacHOCTH MPH 00palleHnH ¢ MPUOOpaMu M TEXHUYECKUMHU YCTpOICTBaMu, JIIs
COXPaHEHMs 3/I0POBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOI0 TIOBEICHUS B OKPYXKAIOILEH Cpesie;

paboTath B IpyIIIe C BHIIOTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, TNIAHUPOBATh PadoTy
IpYNNbl, palUOHAJIbHO pacHpelessTh OOf3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJApPTHBIX CUTYalUsAX, aJI€KBaTHO OLICHMBATh BKJIAJ Ka)KJOTO M3 YYAaCTHHUKOB IDYMIBI B
pelIeHre paccMaTpUBaeMon POOIEMBI.

K xonmy oOyuenust B 11 kJjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxxaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:
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JIEMOHCTPUPOBATh HAa MPUMEPAX pPoOJib U MeCTO (PU3UKK B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUpA, B Pa3BUTHUM COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON
NEeSTENbHOCTH JIFOJIEH, LIETIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKHX MOJeNel: TOYEeUHBIH
JJICKTPUYECKUN 3apsi, JIyd CBETa, TOUCUYHBIM HMCTOYHUK CBETa, SJAEpHAs MOJCIbh aToMma,
HYKJIOHHasI MOJIEJIb aTOMHOTO sI/Ipa MPH pelIeHnH HU3HMUECKUX 3a1a4;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOLECCHI) M OOBSACHITH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMHUKHN W KBAHTOBOW (PU3UKHU: dNIEKTPUYECKasl MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aWMOJICHCTBHE MArHUTOB, SJEKTPOMATHHUTHAS
WHIYKUUSA, ACHCTBUE MArHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M JBWXKYILIUHCA 3apsi,
3JICKTPOMATHUTHBIE KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PaCcIIpOCTpaHEHUE CBETAa, OTPAKEHHUE,
npenomiieHue, uHTepdepeHus, AuPpakuus ¥ TOJIpHU3alUs CBeTa, MOUCIIEPCHS CBeTa,
dbotoanexktpuueckuii 3pdext (hoTorddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHE JTHHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

OINMCHIBATh HM3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKUE,
3JIEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPEd) U AJIECKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONB3ysl (U3MYECKHE BEJIMYMHBI: DJEKTPUUECKUM 3apsl, cuUja TOKa, JIIEKTPUYECKOe
HaIpspKEHUE, 3JIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIUAIOB, SJIEKTPOABIKYIIAs CHUIIA,
pabora TOKa, MHAYKLUHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KATYIIKH, SHEPTUsl DJIEKTPUYECKOTO M MATHUTHOTO TOJEH, MEpPHOJ M YacToTa KojeOaHwii B
Koje0aTeIbHOM KOHTYpE, 3aps]l M CHJIa TOKAa B MPOIECCe TAPMOHUYECKUX AIIEKTPOMATHUTHBIX
kojeOaHuild, (OKyCHOE pacCTOSHME W ONTHYECKas CWJIa JIMH3BI, MPU OMHCAHWH TPABUIBHO
TPAKTOBAaTh (PU3IUUECKUII CMBICT HCHOJb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS M €JIMHHULIBI,
YKa3bIBaTh OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJTMUUHY C IPYTUMH BEIIMYMHAMH,

ONMCHIBATh M3y4YCHHbIC KBAHTOBBIC SIBICHUS M IMPOLIECCHL, HCMONB3YsS (pU3nueckue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, SHEPTHUs U
uMIyasC (GOTOHA, MEPUOJ TOJypachaaa, dHEprusi CBSI3M ATOMHBIX SJEp, MPU OMHCAHUU
MPABWJIBHO TPAKTOBATh (U3MUYSCKHN CMBICT HCIOJIB3YEMBIX BEIUYHMH, WX OOO3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISATh 3HAYCHUE (PH3UICCKON BEITMYNHBI,

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl U SIBICHMS, UCIOJIB3YS (U3MUECKHE 3aKOHBI U
npuHIUbl: 3akoH Owma, 3aKOHBI TOCIEIOBATEIBHOTO W MApaJUICIbHOTO  COCAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMArHUTHOM  MHAYKIHUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OWHITeHa 11 (oTodddexra, 3aKOH COXpaHEHHS DJHEPTUU, 3aKOH
COXpaHEHUS UMITYJbCa, 3aKOH COXPAHCHHS JJIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPaHCHUS
MaccOBOI'0 4HuCja, MOCTynarbl bopa, 3aKOH paguoOakTUBHOIO paclaja, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHHE U YCIOBUSA (TPaHMUIIBI,
00JacTH) MPUMEHUMOCTH;

OTPENIENSATh HAMPABICHUE BEKTOPA WHIYKIMHM MArHUTHOTO TOJISI MPOBOJHHKA C TOKOM,
cuiiel Amrniepa u cuiibl JlopeHna;

CTPOUTH M OMHUCHIBATh M300paXKEHUE, CO3/IaBAEMOE TUIOCKHM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJTHITh DKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3MYECKUX SIBICHHA U MPOILIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMpU 3TOM  (POpMYyIUpOBATH
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHUS, TTPOBOIUTH OTBIT U (hOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE W KOCBEHHBIE H3MEpPEHHs] (PU3UYECKHX BEIUYUH, TPH STOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHUsT W HCIOJIh30BaTh HM3BECTHHIE METOIBI OIEHKH
MOrPELTHOCTEN U3MEPEHNUN;
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Huccjaea0BaTb 3aBUCUMOCTHU (1)I/ISI/I‘~I€CKI/IX BCJIMYHH C UCIIOJIB30BAHUEM HIPAMBIX HSMGPGHHﬁI
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YAbTAThl MOJTYYEHHOW 3aBUCHUMOCTH
¢u3nueckux BEJIMYMH B BUAE Tabnuil U TpaduKOB, JAelaTh BBIBOABI IO pe3ylibTaTaM
UCCIIEIOBAHMS;

coOmtofaTh mnpaBuia O€30MacCHOrO Tpy[a IpU IPOBEIEHUM HCCIEIOBAHMNA B paMKax
y4eOHOT0 SKCIEepUMEHTa, Yy4eOHO-HUCCIIEJIOBATENbCKON M MPOEKTHOH  JIeATENBHOCTH ¢
HCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHhIe 3aJayd C SBHO 33JaHHOM (U3UYECKON MOJENbI0, HCIONIb3Ys
(u3nueckye 3aKOHbI U MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/ladyll BHIOMpATh (PU3UUECKYIO
MOJIeNb, BBIIEIATh (DU3UYECKHE BETUYUMHBI U (OpMYJbl, HEOOXoIuMbIe i €€ pelleHus,
IIpOBOAUTH pvaéTI)I 1 OOCHHUBATLH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)H3H‘I€CKOI>'I BCIINYNHBI;

pelaTh KauecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOIMYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY
pacCyXJIeHH ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCHOJb30BAaTh MPH pEIIeHMH Yy4eOHBIX 3aJa4 COBPEMEHHbIE HH(POPMALMOHHBIC
TEXHOJOTHH [JIsl TOUCKA, CTPYKTYPHUPOBAHUS, UHTEPHPETALUU M IPEACTaBICHUS Y4eOHOU U
HAyYHO-TIONMYJISIpHOW HMH(OpPMAaLUU, MOJYYCHHOM W3 pPAa3IUYHBIX HMCTOYHHKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOIyYaeMylo HH(POPMaIINIO;

OOBSICHATH IPUHIIMITBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3iudaTh
yCIIOBUS MX O€30MacHOI0 UCTIOJIb30BaHUS B IIOBCETHEBHOM KU3HU;

NPUBOJIUTH MPHUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETHYECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HU IS
obecreyeHns 0€30MacHOCTH MpU OOpaIlleHUuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPaHEHHUS 310pPOBbsl U COOIIOACHUS HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYKaIOLEeH Cpee;

paboTaTh B TPYIIE C BHITOJIHEHUEM Pa3IMYHBIX COIMANIBHBIX POJIEH, MIaHuPOBaTh PaboTy
IpYNNbl, palUOHAIbHO pacHpeneisTh OOS3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYalUAX, aIeKBATHO OIICHMBATh BKJIAJ Ka)XIOTO M3 YYaCTHUKOB TPYIIHBI B
pelIeHne paccMaTpUBAaEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KonauvecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ HpOrpPAMMBI Beero KOﬁHTpOJILHLIe HpﬁalcaneCKHe 0Gpa3oBaTEIbHbIC
padoThI padoThI pecypes
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
11 ®u3uKa U METOIbl HAYYHOT'O IMO3HAHMS 2 bubmorexa LIOK
' ya https://m.edsoo.ru/7f41bf72
Htoro no pa3aeny 2
Pasznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemarika S https://m.edsoo.ru/7f41bf72
bubmnorexa IIOK
2.2 Junamuia ! https://m.edsoo.ru/7f41bf72
Bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHHKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro 1o pa3aeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmnorexa [IOK
3.2 OCHOBEI TepMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubimoreka [IOK
' @da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK
41 IMeKTpoCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 IlocTosiHHBIN 351eKTpuYeckuil Tok. Toku B 12 1 1 bu6mmoreka [IOK
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‘ Pa3JIMIHBIX Cpcaax

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

Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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https://m.edsoo.ru/7f41bf72

11 KUIIACC

KounyecTBo yacoB JIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM u¢posbie
Ne i/ R pasi Beero Konrpoubnbie  IIpakTnyeckue E)Iépg)::m ar eJ)ILHH e
padoThI padoThI pecypebi
Paznea 1. QJIEKTPOAUHAMUKA
11 MarunuTHoe noJie. DNeKTPOMarHUTHas 11 1 3 bubmuotexa [IOK
MHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHe U 3JIEKTPOMAarHUTHbIE 9 1 bu6nuoreka [IOK
Kosie0aHus https://m.edsoo.ru/7f41c97c
99 MexaHUYeCKHE U DJIICKTPOMAarHUTHBIE 5 1 bu6nmorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruia 10 3 E’[I;Ir?sfllldr?eedi?)grggf4lc97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcHOBBI CHIEIIUAIBHOM TEOPHUH 4 1 bu6imoreka IIOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
. but6mmoreka [IOK
4.1 DJeMeHThl KBAHTOBOU OIITHKA 6 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 Crpoenne aroma 4 https://m.eds00.ru/7f41c97¢
butmmoreka [IOK
4.3 ATOMHOE AP0 5 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPODPU3UKN
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butmmoreka [IOK

5.1 DNEeMEHTBI aCTPOHOMHUU U ACTPOPUIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroiiee MOBTOPEHHE 4 Eggﬁ?rﬁngiicﬁeﬁf 41097¢
Uroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnmnuecTBo yacos JIEKTPOHHBIE
Ne Jara uudposbie
w/n Tema ypoka Beero KOﬁHTpOJ‘IbHBIe HpﬁaKaneCKHe WiyueHusi  06Pa30OBATELHbIE
padoThI padoThI pecypes
o — .
1 Hayanmie wetonst nosass ) Bubmiorexa LIOK
i o https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETO MHUpa
Ponb u mecto ¢pusuku B
(opMHPOBAHNU COBPEMEHHOM bubmmoreka [IOK

2 . 1 :

Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU e TEILHOCTH JTIOACH
MexaHuueckoe IBUKEHUE.

3 OTHOCHUTEIFHOCTh MEXaHHUYECKOTO 1 bubmuoreka [IOK
nBwxeHusd. [lepemenenre, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE psIMOTUHEHHOE 1 bubmmoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSMOIIMHENHOE 1 bub6mmoreka LIOK
NBIDKEHIE https://m.edsoo.ru/ff0c372¢

5 CBo0OoiHOE MajieHue. Y CKOpeHue 1 bubnmnorexa [IOK
CcBOOOJIHOTO Ma/IEHUs https://m.edsoo.ru/ff0c39cc
K i .

;| e | 1 Bumorea 0K

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
[Ipuniun otHocUTeNnbHOCTH [ anuies.
8 I/Ige HI/IaJ'IBHBIe CHCTEMBI OTCUETa 1 bubmiorexa LIOK
prt ) https://m.edsoo.ru/ff0c3be8
[Iepsbiit 3ak0oH HproTOHA

9 Macca tena. Cuna. [Ipunnun 1 bubnuoreka [IOK

CyNepIo3uLuu cui. Bropoi 3akoH https://m.edsoo.ru/ff0c3be8
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HproToHa 1151 MaTepuaibHOM TOUKH

10 Tpernii 3axon HeroToHa 117151 bubmmoreka LIOK
MaTepHalbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTo TsroteHus. Cuma

11 TSOKECTH HepBaa KOCMUYECKas bubmorexa [OK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuta ynipyroctu. 3akoH ['yka. Bec bubnnorexa [LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoagdunmeHnt tpenusi.

13 Cuia cgn OTI/IBJ'IeI-(IbI/I(l})I HH 171 BI:)II)(CHI/II/I bubnnorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenpHoE M BpallaTeabHOE

14 JBUKCHHE a0COJIFOTHO TBEPJIOTO Tea. bu6nnorexa [LIOK
MowmeHT cunbl. [Inevo cumel. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
NMnynbc MaTepuaibHOM TOUKH,

15 CHUCTEMbI MaTEPUAJIbHBIX TOYEK. bubnnorexa [IOK
Nmnynbce cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE JBMKEHNE
PaGota 1 MOIIHOCTD CHITBI.

16 Kunernueckas sHeprust MaTepuaaibHOW bubnnorexa [IOK
TOYKH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOW dSHEPIUU
[loTeHuumanbHas SHEPrUsl.

IToreHmanpHas SJHEPrUs yIpyro
17 nedo II\I/H/I 0BaHH0171£ iHEIyr bubanorexa LIOK
pMHP PYIKHITBI. https://m.edsoo.ru/ff0c461a
[MoTennmansHas SHEPTHUS TETa BOJINU3H
MOBEPXHOCTU 3EMIIH
[ToTennmanpHbIe M HEMOTCHITHATBHBIC
18 cuiibl. CBA3b paboThHI bubnnorexa LIOK

HCIIOTCHIHAJIBHBIX CHUJI C UBMCHCHHUCM
MEXaHU4YeCKOMH OHCPIrun CUCTECMBbI TCIL.

https://m.edsoo.ru/ff0c478c
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3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

19

JlabopaTopHnast pabora
«HccnenoBanue cBs3H pabOTHI CHUIIBI C
H3MEHEHHEM MEXaHUIeCKOU SHEPruu
TeJIa Ha MPUMEPE PaCTIKCHUS
PE3UHOBOTO KT'yTay

20

KoHnTtponbHas pabota 1o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAHEHHs B MEXAHUKE»

bu6nmoreka [IOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKCHHUS MOJICKYJISIPHO-
KHHETUYeCcKoii Teopuu. bpoyHoBckoe
newkenue. uddy3us

Bbu6nuoreka [IOK

https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U
B3aMMO/IECHCTBHS YaCTHI] BEIISCTBA.
Mopenu cTpoeHHUsI Ta30B, KUIAKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyn. Konuyectso
BeniecTBa. [loctosnnas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa
u e€ uzMmepenue. [llkana remneparyp
Ilenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBaenne MKT

but6mmoreka [IOK

https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMneparypa Kak Mepa
CpeaHEN KNHETUYECKON YHEPTUH
JIBUOKEHUS MOJIEKYIL. Y pAaBHEHUE
Menneneesa-Knanelipona

Bubmmoreka IIOK

https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BbIE 3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napameTpaMy COCTOSTHUSI
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pCIKCHHOI'O ra3a»

I/I30Hpoueccm B UACAJIBHOM Ira3€ U ux

Bu6nuoreka [JOK

29 rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsisa sHeprus
TEPMOJIUHAMHUYCCKON CUCTEMBI
30 criocoObI €€ n3menenus. Konmnuectso bubmuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrus OAHOATOMHOT'O UJEAIEHOTO
rasa
31 Bunel Teronepenaun bubmorexa TIOK
a peit https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA. Butmiorexa LIOK
32 KonndaecTBo TemioTs! nmpu i
. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AnnadaTHbIN MPOIIECC
IIepBrIil 3aKOH TEPMOAMHAMUKHU U €TO bu6nmoreka [IOK
33 :
IIPUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
w | Hocremoen wouecons Buoess 10K
PHPOAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOTMHAMHKH
35 [Mpunamun nevictust u KI1/] rerwmooit bubmuoreka [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KII/]
37 DKOJIOTUYECKHE TPOOIIEMBI
TETIOIHEPTETUKH
38 O6o6mmaromuii ypok «MoexyspHas bubnnorexa [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
39 518411%????22?52&2 T(e)IZ:/IIiOBLI bubmiorexa LIOK
yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHACHCAIHS. bubnunoreka LIOK
Hcnapenue u Kanexnue https://m.edsoo.ru/ff0c63b6
41 AOcCoI0THAs B OTHOCHTEIIbHAS bu6mmoreka [IOK
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BJIAJKHOCTh BO3/1yxa. HachlleHHbIM
nap

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucrannmueckue u

42 amopdHble Tenaa. AHU30TPOIHS bubnnorexa LIOK
CBOWCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE MaTepHalIbl
ImaBneHue U KpucTAIUIA3AIH.

43 VY nenbHas TeniI())Ta nnaBJleII{lHﬂ. bubmmorexa LHOK

https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6nuoreka [IOK

44 YpaBHEHHE TEIJIOBOTO OajlaHca https://m.edsoo.ru/ff0c6820
DiekTpHU3anus TelI. DIEKTPUIECKHI

45 3aps, TpI[BaL]ISI/I a DJIEKT HT‘IP;CKHX bubmorexa [IOK

AL a P https://m.edsoo.ru/ffOc6bcc
3apsi0B
IIpoBoaHMKH, TUIICKTPUKH U
46 H(F))J'I HOBOLLHI/)IIKH 331;[(1))H COXpaHEHU brbanorexa LIOK
yrip ’ P https://m.edsoo.ru/ff0cébcc
3JIEKTPUIECKOTO 3apsiia
BzaumMmopeiicTBue 3apsa0B. 3aKOH
47 K HOHaﬂToqequﬁ EJI?K NYECKUN Bubmiorexa LIOK
Y ’ P https://m.edsoo.ru/ffO0c6ced
3apsa
Hanpsyx€HHOCTB 371€KTPUYECKOTO

48 noJist. [lpuHiun cynepno3unuu bubmmoreka [IOK
ANEKTPUYECKUX MoJe. JInaumn https://m.edsoo.ru/ff0c6df2
HANPKEHHOCTH
PabGora cui1 3aeKTpoCTaTHUECKOTO

49 moist. [Toren I/IaJ'IpPaBHOCTL Bubmiorexa LIOK

: [Hai. https://m.edsoo.ru/ffoc6f00
IIOTEHIINAIOB
[TpOoBOIHUKHY U TUDJIEKTPUKHU B
50 3J'IpeKT I([)CTaTI/IquCKOM H(I))ne Bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas NpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa. DHEPrHsl 3aPsHKEHHOTO
KOHJICHCATOpa

Bu6mmoreka IIOK

https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa"

54

[puHIMI 1eHCTBHS U IPUMCHEHUE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO
amrmapara, CTpyHHOTo IIpuHTEepa.
DJIeKTpOoCcTaTUYECKas 3allluTa.
3azemiieHHe JIEKTPONPUOOPOB

55

56

DNEeKTPUUECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. II0CTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conportusnenue. 3akoH OMma aist
y4acTKa Lenu

[TocnenoBarenbHOE, NapaeNbHOE,
CMEILIAaHHOE COEIMHEHHE
npoBoJHHUKOB. JlTabopaTopHas paboTa
«M3yueHne cMeaHHOro COEAUHEHUS
pE3UCTOPOB»

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB SJEKTPUIECKOTO
Toka. 3akoH J[xxoyns-Jlenna

bubnuoreka [IOK

https://m.edsoo.ru/ff0c7838

58

3axon OMma aJ1s IOJTHOU (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne 3J1C ncTouHMKA TOKA U
€r0 BHYTPEHHETO CONPOTHBIICHUS

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUSI METAIIJIOB OT
teMriepatypbl. CBEpXIPOBOIUMOCTD

60

DNEeKTpUYECKUH TOK B BAKyyMe.
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CBolicTBa JIEKTPOHHBIX MMYYKOB

HOJ'IyTIpOBO,Z[HI/IKI/I, X COOCTBEHHAs U

61 IpUMeCHas IpOBOAUMOCTh. CBOMCTBA 1 bubmmoreka [IOK
p—n-nepexona. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUI TOK B pacTBOpax 1

62 pacIuiaBax 3JIeKTPOJIUTOB. 1 bu6nnoreka LIOK
DJEKTPONUTHYECKAS TUCCOLINAIINS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIH3
DNEeKTpUYECKUN TOK B rasax.

63 CamocToATeNbHBIN 1 1 bubnmnoreka [IOK
HECaMOCTOSTENbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
[Tnasma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubmnoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O600maromuii ypox 1 bubmmoreka [IOK
«ONEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa 1o reme

66 «Qnektpoctatuka. [locTosHHBIH 1 bu6mmoreka LIOK
3NeKTpU4eckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

67 PesepBubiii ypok. KonTpoiabHas 1 bubmmoreka [JOK
pabota o Teme "DIeKTpoIuHaMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepsHbliil ypok. O0o0maronuii ypok 1 bub6mmoreka LIOK
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME
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11 KUIIACC

KonuuecTrBo yacos JIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOJIBHEIC HpﬁaKT"quKHe u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoTsI padoThI pecypes
ITocTosHHBIE MATHUTHI U UX
B3auMoOJicicTBHe. MarauTHOE 10JIE. 1 bu6nunoreka [IOK
Bexrop MmarauTHOM HHAYKUMUA. JIMHUK https://m.edsoo.ru/ff0c9778
MarHMTHOW MHYKIIUH
MaruutHoe 1oJie IIPOBOJHUKA C TOKOM.
OmeIT DpcTena BSEHMOieﬁCTBHC 1 Bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlabopaTtopHnast pabota «3yyeHue 1 1 bubnnoreka [IOK
MAarHUTHOTO I10JIs KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO MOJIS HA
MIPOBOIHUK ¢ TOKOM. Cuia AMrmepa.
ﬂg60’§To Hast pabora «Hccie oiaHHe 1 1 Bubmiorexa LIOK
- patop P a https://m.edsoo.ru/ff0c9acO
IEUCTBUS MOCTOSHHOIO MarHuTa Ha
PaMKy C TOKOM»
elicTBHe MAarHUTHOIO IIOJISA Ha
I[BI/I)K ¢S 3apsDKESHHYIO YacTH 1 Bubmiorexa LIOK
A YHLYIO P yio 1y https://m.edsoo.ru/ff0c9df4
Cuua Jlopennia. Pabora cuibl Jlopenna
DnekTpoMaruuTHas uHaAyKuus. [lotok
BEKTOpa MarHuTHOM uHaykuuu. J(C 1
WHYKIIUU. 3aKOH JIEKTPOMArHUTHOM
nHayKimu Papanes
JlabGopartopnas padora «McciiegoBanue
paTopHas p 1A bubmnorexa [IOK
SIBJICHUS DJICKTPOMArHUTHOMN 1 1

WHTYKIH

https://m.edsoo.ru/ff0cal50
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NunykTtuBHOCTS. SIBIIEHUE
camouHaykiuu. IJ1C caMOUHTYKITUH.
DHeprusi MAarHUTHOT'O TOJIsI KATYILIKH €
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiicTBa u ux
MPUMEHEHHUE: TTOCTOSHHBIC MarHUTHI,
3JIEKTPOMArHMTHI, AIEKTPOBUTATEb,
YCKOPHUTEIIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS T€Yb

10

O6o00marommii ypok «MarautHoe
IIOJIC. 9J’I€KTpOMaFHI/ITHaH HHIOYKIOHA»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarauTHoe nojue. DJIeKTpOMarHuTHas
AHTYKIUSD)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHUYECKUE KOJIeOaHusl.
lMapmonnueckue xonedanus.
YpaBHEHUE TAPMOHHYECKHX
konebanuit. [IpeBpaienne sHeprun

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

13

JlaGopatopHas pabota «ccnenoBanue
3aBUCHUMOCTH IIEpUO/ia MaJIbIX
KOJIeOaHUH rpy3a Ha HUTH OT JUIUHBI
HUTH ¥ Macchl Ipy3a»

14

KonebarenbHbiit KOHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B
UJieajJIbHOM K0JIeOATEeIIbHOM KOHTYDE.
AHAJIOTHS MEXKy MEXaHHUSCKUMH U
ANEKTPOMArHUTHBIMH KOJICOAHUSIMU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIrHH B UJICATHHOM KOJICOATEThHOM
KOHTYpE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXarIUxX

bubnuoreka [JOK
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KosneOaHusx. BeiHyKIeHHbBIE
MexaHuueckue konebanus. Pe3onanc.
BreinyX1eHHbBIE 2TTEeKTPOMAarHUTHBIE
KOJIeOaHUs

https://m.edsoo.ru/ff0cbb86

17

[Iepemennslil ToKk. CUHYCOUIATBHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOT 0 TOKa. AMIUIUTYAHOE U
JICUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U
HaNPSKEHUS

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactso,
nepeaaya u norpediexue
JIEKTPUUYECKON SHEPrUn

19

YCTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa epeMeHHOro TOKa, THHUMI
ANIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE YIEKTPOIHEPIUH.
KyneTypa ucnonszoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
YKU3HU

21

Mexanuueckue BOJIHBI, YCJIOBUA
pacrpoctpanenus. [lepuon. CkopocThb
pacrpocTpaHeH s ¥ JJTMHA BOJIHBI.
[NonepeuHplie U POIOIBHBIC BOJIHBI

bubmnoreka LIOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTs 3ByKa. I'poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKka

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

23

DJIEKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lIkana
3IEKTPOMArHUTHBIX BOJIH

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIIMIIBI paIHOCBA3U U

36
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TeJeBUICHUS. Pa3BUTHE CPEICTB CBSI3U.
Pangnonokanus

Kontponsnas pabora «Kosnebanus u

Bbu6nuoreka [JOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
I -
o | mPmuonmetee e Buorra LK
/IHOPOAL pede. https://m.edsoo.ru/ff0cd350
UCTOYHHK cBeTa. Jlyu cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTpaXKe
27 CB?Ta H}(I)I/(I:T (])seine H306Hb;>1<2§m71 BHPUI bubnnorexa LIOK
) p p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
IT I
28 Blf eﬂoel\;[{JII{eeIéH:TC]:;;ISHHeOJ}I[{o: CIIbHBIN bubmorexa LIOK
yIp p - bell https://m.edsoo.ru/ffOcd7f6
yTOJI IOJTHOT'O BHYTPEHHETO OTPAKEHUS
JlaboparopHas pabota «/3mepeHue bubnnorexa [LIOK
29 :
IIOKa3aTelIsl PEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
J it 0 i
o | o apoeme e B 0K
- POPMY. ' https://m.edsoo.ru/ffOcddle
VYBenuueHue TMH3bI
31 JlaboparopHas pabora «MccnenoBanue
CBOMCTB M300pakeHUH B IMH3AX)
Hucnepcus cera. Ci0KHBIM COCTaB
39 6enoro ceeta. Liger. JlaboparopHas
pabora «Habnronenue nucrepcun
CBETa»
33 WNurepdepentus ceera. Audpaxims bubmmoreka [JOK
cBeta. [ludpaknronnas peneéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mumoreka LIOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue NpuOOPHI U yCTPOUCTBA U

YCJI0BUA UX 0e301acHoro MMPUMCHCHHU A
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FpaHI/ILILI MIPUMEHUMOCTHU

36 KJIacCUuecKoi Mexanuku. [locTynaTel bubnmnorexa [IOK
CIIeLIMaJIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHUTENBLHOCTE OJHOBPEMEHHOCTH.

37 3aMejIeHne B GMCHII[/I 5 cr;K aleHne Bubumorexa LIOK

a P pail https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHePrus U UMITYJIbC PEIITUBUCTCKON
38 ‘laCTI:/II_ILI CBSI312/ MacIc)H C DHEPrUeu u Bubmiorexa LIOK
) p https://m.edsoo.ru/ffOcfc68
HUMITYJIBCOM. DHEPTHs TTOKOS
KonTtponsHas padora «OmnTHka.
39 OCHzI];bI cre PII)aJILHoﬁ TEOPUHA Bubmiorexa LIOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTI))

40 ®otonbl. Dopmyina [Inanka. JHeprus u bu6muoteka LIOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEN0BAHNE

bu6nuoreka [IOK

4l (boros(ppexra. Ombrrea A. I https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHsI hoTodddekTa. YpaBHEHHE

42 aleHITe(IgHa J?;I(b(i)OTOB(b(Il))eKTa bubmorexa LIOK

& ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanunay ¢porodddexra
asienue csera. OnbITel I1. H.
43 JII[e6e eBa. XMMHUYECKOE JEHCTBHE Bubmiorexa LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
44 MPaKTUYECKOE MPUMEHECHHE:
(hoTtoseMenT, PoToaATIHK, COTHEUHAS
Oarapesi, CBETOINO]
45 Pemenne 3amad mo reMe «JI€MEHTBI Bbu6nuoreka [JOK

KBaHTOBOM OITHKH

https://m.edsoo.ru/ff0d0302
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Monens atoma Tomcona. OObITEI

bu6mmoreka [IOK

46 Pesepdopaa no paccesHio o-4actuu. https://m.edsoo.ru/ff0d091a

[Inanerapnas Mozens atoMa
bubnnoreka LIOK

ar Ioctynarsr bopa https://m.edsoo.ru/ff0d0Oafa
N3nydyenwne u nornomenue ¢GpoTOHOB

48 I I/I}II'ILIG exoe aTOM:L oz[Ho?o OBHS bubnnorexa LIOK

P p N yp https://m.edsoo.ru/ff0d0afa
SHEPTruM Ha Apyroi. Bumbl ciekTpos
BonHoBEIe cBoiicTBa yacTuil. BosHbI 1€
bpoiina. KopnyckynsipHO-BOJIHOBO#M bubnnorexa [LIOK

49 i
nyanu3M. CHOHTaHHOE U BEIHYKI€HHOE https://m.edsoo.ru/ff0d0ca8
U3JTy4YeHUe
OTKpBITHE PAAUOAKTUBHOCTH. OMBITEI

50 Pe3ep do 1;rflo ONPEJIENICHUIO COCTaBa bubmmorexa LIOK

POOPA pel https://m.edsoo.ru/ff0d0fd2
PaaIuOaKTUBHOTO U3TYYCHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3nydyenus. Biausaue
pPaaruo0aKTUBHOCTHU Ha JKUBbIE
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

52 H3oronsl. Anbda-pacma. bubnuoreka [IOK
DNEKTPOHHBIN U TO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'aMmma-u3nydeHue
DHeprus CBsI3U HYKJIOHOB B sIJIpe.

SInepHble peakun. Sl gepHBIA peaKTop.
53 HHOI(;HCMIE; neHCHeKTI;IEH P P Bubumorexa LIOK
P » 11ep i . https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE aCTICKTHI SIICPHOM
SHEPTETUKU
OneMeHTapHbIe YacTHIIBL. OTKPEITHE
P H P bu6mmoreka [IOK
54 Mo3UTpoHa. MeTo1bl HAOTIOACHUS U

perucTpanuu 3JICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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Kpyrasiii cton «PyHIaMeHTalIbHbIE
B3auMoaeicTeusa. EnMHCTBO
(bu3nyecKoi KapTUHBI MUPAY»

55

Bun 3Bé3nnoro neoa. Co3se3nusi,
SIPKUE 3BE31bI, IUTAHETHI, UX BUJIUMOE
nemxkenne. CoHeyHas cucreMa

56

Counuie. ConHeyHast akTUBHOCTb.
Hcrounnk sneprun ComHIa 1 3BE3]

57

3BE3bI, X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI TITaBHOU
nocneaoBaTeabHOCTH. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUHU U
sposmoruu CoHIA U 3BE3]

58

Muieunsii [yt — Hama I'anakruka.
[lonoxxenue u nBuxenue CosHLa B
lNanaktuke. I'anaktuku. YEpHBIE ABIPHI
B SI/[pax rajJakTUK

59

Bceenennas. PazOeranme rajJakTHK.
Teopust bosbmoro B3peIBa.
PenukToBOE M3nmyueHue.
MerTtaramakTuka

60

Hepemenusie mpoOieMbl aCTPOHOMUHT

61

KonTponbHas pabota «IeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUH B DIKOHOMUYECKOMH,
TEXHOJIOTHYCCKOM, COLMATIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YyeoBeKa

40




63

O6o6mmaromuii ypok. Poib u mecto
(U3MKH 1 ACTPOHOMHUU B COBPEMEHHOM
HAYYHOU KapTHHE MHpa

64

O6o6mmarommuii ypok. Ponb
(usnueckoit Teopun B GOpMHUPOBAHUH
MpeACTaBICHUH 0 PU3NUECKON KapTUHE
Mupa

65

Ob6o6maromuit ypok. Mecto
(bu3mdecKoit KapTHHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUHN O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe nosme.
DneKTpOMarHuTHasE UHAYKIHS

67

PesepBublit ypok. OnTuka. OCHOBBI
CIEIUAIBHON TeopHun
OTHOCUTEJIBHOCTHU

68

Pesepnblit ypok. KBanToBas ¢gusmka.
DneMEeHTBI aCTPOHOMMHU U
acTpou3uKu

bubmnoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME
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