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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CPETHETO OOIIEro o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuarommxcs 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKK€ YYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, U3ydaeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3NKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3nku JUist ypoBHS CpeHero oO1iero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnoyiaraeT UCIoNIb30BaHUE TYMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPIKaHMS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM palliOHAIBHOTO PUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
SABISIIOTCS  pu3uueckue Teopud ((HOpMHPOBAHHUE TPEICTABICHUW O CTPYKTYpEe MOCTPOCHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PaHUIAX NPUMEHMMOCTH TEOPHH, IJI ONUCAHMsI €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsI KOHTPOJS M OLEHKH, OCYIIECTBISCTCS YYacTHUKAMH OOpa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYaIlMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4daThCs B YCJIOBHAX INPEIMETHOrO KabuHeTa (pU3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1TabOpaTOpHOro 0OOpYyIOBaHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAayYHOMY HU3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUsX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, 3JIEKTPOANHAMHUKY, KBAHTOBYIO

(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B

MMOBCEAHEBHOM XKU3HU;

e OCBOEHHME CII0OCOOOB pe€licHusa pas3IMdHBbIX 3aaa4 C SBHO Sa,I[aHHOfI (1)PI3H‘ICCKOI71
MOACIIBIO, 3aJad, IIoApasyMEBAOIIUX CaMOCTOATCIBHOC CO3JaHUC (1)H3H‘l€CKOI>i

MOACIH, aJIcKBaTHOM YCJIOBUSAM 3a/1avu;

® JIOHHMMAaHHUEC (I)I/IBI/I‘ICCKI/IX OCHOB U IPHUHIUIIOB ,Z[eﬁCTBHH TEXHUYCCKUX YCTPOﬁCTB u

TEXHOJIOTHYCCKHUX IMIPOLECCOB, UX BIUAHUA HAa OKPYXXAIOIIYIO CPEAY,

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIIEPUMEHTOB, aHalu3a W  HUHTEpIpeTauud  UHGOpMaLUH,  OINpEAETICHUS

AOCTOBCPHOCTH ITOJYUCHHOTO PE3yJIibTaTa,

® CO3/aHME YCIIOBHH JJISI pa3BUTHUSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON

NEATEILHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2

gaca B HEJICITIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX U MPAKTUIECKUX paboOT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€l1aeT BbIOOp INpPOBEAEHUs J1a00OpaTOpHBIX paldoT U

OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.
COAEP)KXAHUE OBYUYEHUSA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®duznka — HayKa O IpHUponacC. HaquLIe MCTOAbI IMO3HAHUA OKPYIKAIOUIETO MHpPA. Ponb

HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue ¢u3NUeCKUX sBICHUN M mpoleccoB. Hayunbie runores3sl. dusnueckue
3aKOHBI M TEOPUU. ['paHHIIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpUHIMI COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B

MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

MexaHn4eckoe JBUKCHHUE. OTHOCUTENBPHOCTh MEXaHHYECKOTO JABVIKCHUA. Cucrema

orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCH CUCTeMbl KoopauHaT. ClokeHne nepeMenieHul u

CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MAaTCpUAIbHON TOYKHA OT BPEMEHHU.

CBoOonHOe majeHue. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonunelinoe nBuxeHue. J[[BrokeHHME MATEpHAIBHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

yacrora oOpanieHus. LIeHTpocTpeMHuTEIbHOE YCKOPEHHE.



TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NTEpeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, WILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBmkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMSI — MEXIYy  MOYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHBIC IPOMEXKYTKM BpPEMEHH TMPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenune ABMKEHUS NIAPUKA B BA3KOU KUIKOCTH.

W3ydeHnue ABMXEHUs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHiun otHocutenbHOCTH ['anuites. [lepBoiit 3akoH HeroTona. HEpLManbHbIe CUCTEMBI
oTCcY€Ta.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MatepralibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagoumment tpenus. Cuna conpoTHBIEHUS
NP ABUKEHUH TeJla B dKUJIKOCTH WM rase.

[TocTynarensHOE U BpalarelbHOE ABUKEHNE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuiIbl OTHOCUTEIBHO OcCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeJA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AepOopMarium.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TAJCHUH.

CpaBHEHHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABm>keHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh BPaALCHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

NMiynbc MatepuanbHOM TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX ToueK. IMITynbC CUiIbl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.



Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
JHEPruu.

[TorennmanbHas sHeprus. [loTeHIManbHAS SHEPTHS YIPYro AePOPMUPOBAHHON TPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexon noTeHLIMAIbHON PHEPTUM B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3nKa 1 TEepMOJAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU U X ONBITHOE 0OOCHOBAHMUE.
bpoynoBckoe aBwxkenue. [uddysus. Xapaktep IBMKEHUS U B3aUMOACHUCTBUS YaCTHUI]
BellecTBa. Mojenu CTpOEHHUsSl Ta30B, JKUIAKOCTEW U TBEPABIX Te€l U OOBSICHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mozeneil. Macca m pasmepbsl Moiekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. llkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUYECKOH TEOPHH
uaeanbHOro rasa. AOCONMIOTHas TemIeparypa Kak Mepa cpeiHel KHHETHYECKOW »Hepruu
TEIJIOBOTO JBW>KeHMs dactul rasa. [llkama temneparyp KensBruHa. ['a30Bble  3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccel B MACaJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpercTaBieHne U30IIPOLIECCOB: U30TEpMa,
u30xo0pa, nzobapa.

TexHUUYeCKHEe YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyI
OpraHUYECKUX COCIUHECHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita lTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOIO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHATE€ Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHAaTBI, IaBJICHUS U TEMIIEPATYypPbl BO31yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHamuueckass cucTteMa. BHYTpEeHHsS 3HEprus TEPMOIMHAMMYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KoanuecTBo TenaoTel U paboTa. BHyTpeHHsIsI 3HEprus 0JJHOATOMHOIO



UJEANBHOr0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYeHUE. Y IeTbHas
TEIJI0EMKOCTh BelecTBa. KoanuecTBo TEIIOTHI IIPHU TEILIONEpEaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHneHue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3ompoiieccaM. I paduueckas uutepnperanusi padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL AeHCTBUS TemI0BbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictBust terioBoil Mammubl. [ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBUS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHuueckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEW SHEpPruu Tena MpU COBEpLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHwe s>(upa B JIATYHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAITSA).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpyu TeIIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO34yXa (OIBIT C BO3AYLTHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuayibl. l[lnaBneHue u kpucramnuzauus. YJelbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHnueckue ycTpolCTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU IOJIyYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM  4YHCIeE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJNEeKTpUYecKuil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsigoB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3aps.
Onexkrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro noss. IlpuHumn cynepnosunuu
3JEKTPUYECKUX NOJIeH. JINHNM HanpsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cumn anektpocraruueckoro moisisa. [loTeHmwan. Pa3HOCTH  MOTEHIIHMATIOB.
[IpOoBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3IeKTpuyeckast IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUUECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOr0 TOKA. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LETH.

DneKTpuYecKoe COIIPOTHUBIICHUE. VY aensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOH) as1eKTpruecKkoif enu. KopoTrkoe 3amMbIkaHueE.

OneKTpOHHask TPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpuuecKkuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP COMPOTHUBICHUSA, BaKyyMHBIH AMOJl, TEPMUCTOPHl M (POTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HaPsKEHUSL.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBL, IUIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCHUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuyeHnue cMEmaHHOrO COCIMHEHNS PE3UCTOPOB.



W3mepeHre  JIEKTPOABMKYLIEH CWIBI HCTOYHHMKA TOKA H  €r0  BHYTPEHHETO
COIIPOTHUBJICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyIIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peumieHHEe CHUCTEMbl ypaBHEHMH, JHMHEWHHas ¢QyHkuus, mnapabona,
runepooia, ux rpaKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI M HUX IMPOCKIHMU HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonozus: mexanudeckoe JBUKEHHE B KUBOU npupoze, nuddysus, ocMoc, TErmioo0MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBépI[bIX TCII, )KI/II[KOCTefl U Ta30B, JBJICKTPUYCCKUC
CBOWCTBA METAJIJIOB, 3JIEKTPOJIUTHYECKAs AUCCOLUALINS, TaJIbBAaHHKA.

l'eoepaghus: BTaxXHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TCXHUKC, MOAIIHUITHUKHW, HMCIIOJIB30BAHMUC 3aKOHA COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU MMOJTYYCHHA COBPCMCHHBIX MAaTCpUaioB, B TOM YHUCIIC
HaHOMATEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJIEKTPOHATpPEBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaJIbBAaHHKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
BekTop MarHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
uHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MAarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIuu Dapazes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIAas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIEKTPOMarHuTHOE MOJIE.



TexHuuyeckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHME ANEKTPOMArHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHumMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBoOOgHBIE MexaHMYeCKHe KojeOaHus. [‘apMoHMYecKue
konebanus. Ilepuon, uacrora, ammnutyna u  (asa konebGanuil. IlpyXMHHBIE MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJIeOATeIbHOM KOHTYype. AHAIOTUS MEXIYy MEXaHMYECKUMH M 3JIeKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaroumx KojeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HMU.

TexHuueckue yCTpoilcTBAa M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUcTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

Mopenp TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne nNepeMEHHOTO TOKa B ILENM M3 MOCJIEI0BATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60THbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeoMIIeHue, Moispuzanus, Aaudpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Komneo6:romeecs Te0 Kak UCTOYHUK 3BYKA.

Habmtoienue oTpaskeHus ¥ MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

UccnenoBanne CBOWMCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaKEHHUE, TMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenmomnenue cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBId yroa MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

JHucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobwupatonue W paccewBaroiye JUH3BL. ToHKas JnuH3a. DOKyCHOE pacCTOsHUE U
ONTHUYECKasl Cuia TOHKOW JUH3BIL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKUA. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss  cera. [udpakmumonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsiMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMyeHHe cBeTa. OnTHYeCKHe
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJIYJII CKOPOCTM CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororddexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBnenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodnaemMeHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GoTOHOB NpU MEPEXOe aroMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAJIN3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Moguens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOECHHS  sjpa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTie TpoTOHAa W HeilTpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe yucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHbiii cunrtes. [IpoOnemMbl U TEPCHEKTUBBI  SAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuueckue ycTpolCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel pa3BuTusd  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebGa. Co3Be3nus, sspKkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEpPUCTUKHU. JluarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[bI
[JIaBHOM TOCJEN0BAaTEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE NIPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3Botonnuu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3NL.

Mineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUTSL OTIPEJICNICHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nomymapus 1 sipkue 3BE3/1bI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NoOBTOpeHNe

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekTpuyeckue SBIECHUS B JKUBOM MpHUPOAE, KoJieOaTeNbHbIE ABMXKEHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKU, CTIEKTPAIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yueOHoro mpeamera «®duszuka» Ha ypoBHE CpeaHEro OO0IIero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MPEAMETHBIX 06p330BaTeHBHI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTb O0YYalOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3WLMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAalWWd, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUIH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIEeCTBa,
pacIIMpEeHNE KU3HEHHOTO ONBITA W OIbITa JAEATEIBHOCTH B IPOIECCE peaTnu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU IEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOydalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEYETIOBEUYECKUX T'YMAHUCTHYECKUX U JEMOKPATUYECKHUX
IIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO NESTENBHOCTh B HMHTEpECax TIpa)KIaHCKOro 0OIIecTBa,
y4acTBOBaTh B CAaMOYIPABIEHUN B 00pa30BaTEIbHON OpraHU3allu;



YMEHHME B3aUMOJAEUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMHM B COOTBETCTBHUM C HUX
(GYHKLUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTU YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILLErO
¢duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHHUIO B 00jacTu (pU3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYpBl, OCO3HaHHME TJ00AILHOTO XapakTepa
HKOJIOTHUECKUX Mpobiem;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJIOIMYECKON HANpaBIIEHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JAEATEJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
ba3zoBble Joruueckue agecTBUs:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LEN IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JAESATEIbHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OILICHHUBATH pHCKH HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJIMHUPOBATh W BBIIOJHATH PabOTy B YCIOBUAX pPEAIBHOT0, BHUPTYAIHHOTO |
KOM6HHHp0BaHHOr0 B3aMMOJICHCTBHS,
pa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebckue AeMcCTBYA.



BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HABBIKAMH y4€OHO-HMCCIIEIOBATEIBCKON U MPOEKTHOM NEATENFHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHUs 3a1a4
($U3uUeCKOro conepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJady, BbIABUIATH
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (pOopMyIUpOBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JIEATENBHOCTH, B
TOM YUCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIHHOCTH;

yYMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIaJICTh HAaBbIKAMH HOJY4YEeHUs MHMOpMALMK (U3NYECKOTO COIACpKAHUS U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpHpeTalnio HHPOPMALIUU PA3IMYHBIX BUJIOB U (OPM IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCIMOJIb30BaTh CpPEACTBa MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpraHM3alMOHHBIX 3a/ad C COOJIOICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COAEP)KaHUS B pa3IMYHBIX (opMmaTax C y4ETOM
Ha3HayeHus: WH(POpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (GopMy
Ipe/CTaBICHUS U BU3yalIU3alllu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM NESATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOYKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KIOI'0 YJI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOM JEITEIbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO €€ IOCTHXKCHUIO: COCTABJIATH ILIAH JEHUCTBUM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHKA KOMaH/bl B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJIECHU C IMO3UMLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBJISTH IO3HABATEIbHYIO JEATEIBHOCTh B 00JacTé (U3MKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, TUIaH
BBIMIOJTHEHUS] TMpaKTUYeCKo paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmupsaTh paMKH y4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAHIHH B 00JIaCTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEeUCTBUN
¥ MBICJUTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 110 UX CHIDKCHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPUHUMATE CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MIPABO JAPYTUX HA OIIHOKH.

B mportiecce 1o0CTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPaMMBI IO (GU3UKE s
YPOBHsI CpeHEro oO0Iero o0pa3oBaHus y O0yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAaHUsI, BKJIFOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AIMOIIMOHAIBLHOE COCTOSHHE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBAHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTHKCHHUIO IeNId U YCIexy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI U3 CBOUX BO3MOXHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh AMOIMOHANBHOE COCTOSHUE APYTHUX,
VUUTHIBATh €T0 MPH OCYIIECTBICHUH OOMICHUS, CITOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO,

COILIMATIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOJIbMU, 3a00TUTHCSI, TIPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenusi B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO GU3MKU B (OPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOIMH, B NPAKTHUYECKOU
IIeSITEILHOCTH JTIOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLHabHas cucTeMa OTCuéTa, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENu
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIN AIEKTPUYECKUN 3aps]l IIPU pELICHUU
bu3nvecKux 3a1a4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIKEHHE, CBOOOJHOE TMaJCHUE Ted,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJaKJIeHUNn), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACH CAIMsl, IUIaBJIeHNe, KpUCTAIUIM3alus,
KHUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OINUCBIBATh MEXAaHUYECKOE JBUKECHUE, MCIIOJIb3Ys (PU3NYECKHUE BEIUUYUHBI: KOOPAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMBIX BEIHYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOI0 JIBUJKEHUS MOJEKYJ, CPEJHEKBaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TETUIOTHI, BHYTPEHHsSI DHEPrusi, padoTa ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBA3BIBAIONIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONMCHIBATh U3YUYEHHbIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKoe IOJIe,
HAnpsDKEHHOCTh TIOJIS, MOTEHLMAal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAuU€HUs M EIUHUIIBIL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C APYTUMU BETUYUHAMU;

aHaJTM3UPOBaTh (PU3MUYECKHE MpPOLecChl U SBJIEHUS, UCHONB3Ys (DU3MUYECKHE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbioTOHa, 3aK0oH coxpaHeHuUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AJIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIMPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacHOTO MCIIOIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI I10 HCCIIEAOBAHUIO (PU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXJY (U3MUECKUMM BEIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJY4EHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3yJbTaTaM UCCIEI0BaHuUS;

cobmoiaTh MpaBuia 0€30MacHOro TpyJa NpU NPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(Gu3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHU HENPOTUBOPEUMBYIO LIETIOUKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKHU, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLEel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IIaHUPOBATh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelIeHNne paccMaTpUBaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaThb TPAaHUIBl TPUMEHEHUS M3YUYCHHBIX (U3MUECKUX MOJAENeH: TOYeUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'0 Si/Jpa IIPH pelIeHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBME MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HWHTepdepeHuus, audpakuus W MOJIpU3alusg CBeTa, JUCIEPCHUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJlMOAKTUBHOCTH;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DIEKTPUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOoe
HaIpsKEHUE, JIEKTPUUECKOE CONIPOTUBIICHHUE, PA3HOCTh ITOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJ] W 4YacToTa KosieOaHuM B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NPU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

ONHKCBHIBATh M3YYEHHBbIC KBAaHTOBBIC SIBIICHUS M MPOLECCHI, HCIONb3YS (PU3UUECKUE
BEJIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, JHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEIUYMH, UX OO0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYEHUE (PU3MUECKON BEITUYMHBI;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W INApajUICIbBHOTO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpPaHEHHs MMIIYJIbCA, 3AaKOH COXPAHEHMs DSJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmana, MpU ITOM pas3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE W YCIOBHs (TPaHULIBL,
00jacTh) IPUMEHUMOCTH;

ONpPEACIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJIS IIPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCMOJIb30BAaHUEM HPAMBIX U KOCBEHHBIX HU3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PU3MUECKUX BEIMYUH, TP STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbI OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOW 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS,;

coOmoiaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4EeOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, MCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAUMBbIE sl €€ pelleHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJauyd: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJIy4yaeMylo HHPOPMALIHUIO;

OOBSACHATH IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10POBbS U COOJIIOIEHHS HOPM SKOJIOTMUYECKOT0 MOBECHUS B OKPYKaIOIEH Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaLMsIX, aJleKBaTHO OLICHMBATH BKJIAJ Ka)JOr0 M3 YYaCTHUKOB IPYyNIbl B
pelLIeHne paccMaTpuBaeMoil MPoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa LHOK
' AL HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunaika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 ! https://m.edsoo0.ru/7f41bf72
4.2 ‘ ITocTosHHBIN 351eKTpUYECKUi TOK. TokH B 12 1 1 bubmunorexa LIOK



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

‘ pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 4
I[TPOI'PAMME

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ f;ﬁ‘;?;ﬁ::me PAILCIOB M TEM Beero Kontpoabubie IIpakTuueckue E,Ig;,g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onriica 10 3 tipsim ed00 TU7641607C
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OcHOBBI cielIMaNIbHOM Teopun 4 1 bubnnorexka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 ﬁgg;?ﬁi%igﬁﬁn £41c97¢
4.2 CtpoeHue aToma 4 bubnnorexka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

4.3

ATOMHOE PO

Hroro no pazneny

5
15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UNKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 1 Eggg'il/?;][ee%asg)orﬁﬂ f41c97c
Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE IIJTIAHUPOBAHHUE
10 KJIACC
Ne KosmmmuecTBo yacos DJleKTpoHHbIe UG pOBbIE
11/_11 Tewma ypoxa Beero Kontposbubie IIpakTuueckue o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypcbl

1 ®uznka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METOJIbI IO3HAHHS OKPYIKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHUPOBAHUU Bubmorexa [IOK

2 COBPEMEHHOM HAyYHOW KapTHUHBI MHpPA, B 1 .

MPaKTUYECKON JEATEIbHOCTH JII0IeN https://m.eds00.1u/ff0c33e6
MexaHuueckoe JBHKEHHE.

3 OTHOCHUTENBHOCTHh MEXAHUYECKOTO 1 bubnuorexa [JOK
neuxkeHus. [lepemenienue, CKopocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

. bubnmuotexa [JOK

4 PaBHOMEpHOE NPAMOIMHENHOE IBHKEHHE 1

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE MTPSAMOJIMHEITHOE

bu6mmoreka [IOK

> JBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHue. Y cKopeHue bubmuoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Brxenue bu6mmoreka [IOK
7 y .
MaTepUaIbHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B nepumammie cnorewns orcuers. Hepoii BuGmiorera L1OK
: https://m.edsoo.ru/ff0c3be8
3aKkoH HeroTOHA
o | Moo Coms Do oo B 1O
' 8 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOU TOUKU
10 Tpetuii 3akoH HeroTOHA 11711 MaTepUaibHbIX bubnmnoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMupHoro tsaroreHus. Cuna bubnnorexa [HOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds00.ru/ff0c3e18
13 conpormmenurnp ket renen BuGmiorera [1OK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocrynarenbHOE 1 BpamnaTeIbHOE TBUKEHUE
14 abco0THO TBEPAOTO Tena. MOMEHT CUJIBI. bubnuoreka [IOK
[Tnevo cuibl. YciaoBusi paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepualbHbIX ToueK. IMIynbc cuibl. 3aKOH bubnmoreka [JOK
COXpaHEHUsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
PaGora u mourHOCTH CHIIBL. Kunernueckas Bubnmorexa [IOK
16 sHeprusi MmatepuanbHOi Touku. Teopema 00

W3MEHEHMH KUHETUISCKOM OHCPIrUun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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17

18

19

[TorennmanbHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro aeopMupoBaHHOM
npyxuHsbl. [loTeHIManbpHAs SJHEPTUs TeIa
BOJIM3U MOBEPXHOCTH 3EMITH

[ToreHnnanpHbIe U HENOTEHIUAIBHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SJHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUU

JlabGopaTtopHas pabota «MccienoBanue cBsizu
paboThI CHIIBI C UBMEHCHUEM MEXaHHYECKOU
DHEPIUH Tella Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa)

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c461a

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

20

Konrponsnas padora no reme «Knunematuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

21

22

23

OcCHOBHBIE TI0JIOKEHUS MOJIEKYIISIPHO-
KHMHETUYECKON Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

Xapakrep ABUKEHUS U B3aUMOACUCTBUSA
YyacTHIl BelecTBa. Mozenu CTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosiHHas ABoraapo

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?2

24

25

TermoBoe paBHOBecue. Temneparypa u e€
m3mepenue. [lkamna remneparyp Llenbcus
HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEeN KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneitpona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27 3axoHn [lanbroHa. ["a30BbIe 3aKOHBI 1
JlaboparopHnas pabota «lccrnenoBanue

28 3aBUCUMOCTH MEXTy TTapaMeTpaMu 1
COCTOSIHUS Pa3pEKEHHOTO Taza»

29 H3onponeccel B UCAIBHOM Ira3e U UX 1 bubmumorexa [IOK
rpauvecKoe MmpeacTaBICHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEPT U TEPMOTTHAMUYIECCKON

30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. 1 bubnmoreka [JOK
KonnyecTBo TeruioTsl u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOTO UICATHHOTO ra3a

bu6mmoreka [IOK
31 Braet Terionepe/an . https://m.edsoo.ru/ff0c5¢36
32 ﬁﬁﬁiﬁgzggﬁgCELHB::L?SEZ' enaue 1 bubmorexa [IOK
. P pesase. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnorexa [HOK

33 1 :

IPUMEHEHHE K H30MPOLIECCaM https://m.edsoo.ru/ffOc5efc

34 HeoOpaTuMoCTh MpOLIECCOB B IPUPOJIE. 1 bubnuoreka [IOK
Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230

35 [Mpunnun nevictus u KI1J Termooit 1 bu6mmoreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a

36 uxir Kapro u ero KITJ] 1

37 DKoJIornyeckre npoodaeMbl TEIIO3HEPTeTUKU 1

38 O6o6maromuit ypok «MomnekynsipHas 1 bubnunoreka [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHUKI) https://m.edsoo.ru/ff0c6938

B Monekymmpron e, Ocross ) Butotexa LIOK

YD ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY

40 [TapooGpazoBaHue U KOHJIEHCAIUS. 1 bubmuoreka [IOK
Mcnapenue u KumeHune https://m.edsoo.ru/ff0c63b6

a1 AOcCo0THAS 1 OTHOCHUTEIbHAS BIIAYKHOCTH 1 bu6mmoreka [IOK

BO3ayxa. HacelenHslii map

https://m.edsoo.ru/ff0c64d8
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Trépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bubmuorexa [JOK

42 KpUCTaIoB. JKuakue KprCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u xpucraumsanus. Y gesbHast bubmumoreka [IOK
terutoTa miasiacHus. CyoauMarius https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 Ypasienue Tenoporo azaiica https://m.eds00.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUUIECKUH 3apsi. bubmmoreka [JOK
JIBa BHIa DJIEKTPUUECKUX 3apAI0B https://m.edsoo.ru/ffOc6bcc
6 monynposommn Saxon coxpanca buGaorexa LIOK
’ https://m.edsoo.ru/ff0c6bcc
JIEKTPUUECKOTO 3apsijia
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubnnorexa [JOK
ToYeUHBIH SACKTPUIECKHI 3apsi]T https://m.edsoo.ru/ffOc6ces
o | e e o B 10K
N . https://m.edsoo.ru/ff0c6df2
noneit. JInnuu HanpsHKEHHOCTH
49 Pabora cnit anekTpocTaTHYecKoro mods. bubnnoreka [JOK
ITorennuain. Pa3HocTh MOTEHIIMAIOB https://m.edsoo0.ru/ff0c6f00
S0 onepocrammeciou more. BuGmiorera 1K
) https://m.edsoo.ru/ff0c7018
JmanexTpudeckast IpOHUIIAEMOCTb
" bubnuotexa [JOK
51 OnexrpoéMkocTs. Konnencarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnuotexa [JOK
OHeprus 3apsKEHHOT0 KOHAEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAILHOTO armapara,

CTpyHHOr0 MpUHTEpa. DJIEKTpOoCcTaTUuYeCcKast



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3anuTa. 3a3eMIIeHHE AIEKTPOnpruOopoB

55

56

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymectBoBanus. [locrosunslii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHrEe. 3aKOH
OmMa jy1st yyacTka Lenu

[MocnenoBaresbHOE, ApaLICIBHOE,
CMEIIIAHHOE COCMHECHHUE ITPOBOIHHUKOB.
JlabopatopHnas pabora «M3yueHue
CMEIIIAHHOTO COCAMHECHHS PE3UCTOPORBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

3axoH OMa 17151 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

Jlabopatopnast pabora «3mepenne I1C
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHU»

DNEeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTD

OnekTpuueckuil Tok B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
npuMecHas mposoaumocTs. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBbIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

63

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPONUTHYECKAsT JUCCOLIHAITHSI.
DIIEKTPOIIN3

DJIEKTPUYECKUH TOK B Ta3ax.

CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBII
pazpsa. Monnus. [1na3zma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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o | o s wyepoene s [ B LOK
: https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
. bu6mmoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 https://m.edsoo.ru/ff0c88be
KontponsHast pabora o Teme
66 «nektpocratuka. [locTostHHBIN 1 1 bubmuorexa [JOK
NEKTPUYECKHIA TOK. TOKH B pa3IMYHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBusiit ypok. KontpoibpHas pabora mo 1 1 bubnnoreka [JOK
teme "DJIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypox mo 1 bubnnorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
11 KIIACC
No KounyecTBo 4yacoB Mara JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue W3yseHus o0pasoBaTejbHbIe
padoThbI padoTsI pecypcbl
[TocTostHHBIE MATHUTHI M UX
1 B3anMOIEHCTBHE. MarHuTHOE MOJIE. 1 bu6mmorexa [IOK
BekTop MarHuTHOM MHIYKIINH. https://m.edsoo0.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKIWN
MarauTHoO€e 1oJie MPOBOIHUKA C
5 ToKOM. OnbIT Opcrena. 1 bubnuoreka [IOK
B3anmoelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
TOpHAs Ta « HU
3 JI\:IIZSSIE”?HEE")O ?IoﬁzioaTanyK;y:e ) 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
4 JlelicTBME MAarHUTHOTO TIOJIS Ha 1 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
JlaboparopHas paboTa
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM

https://m.edsoo.ru/ff0c9ac0

JlelicTBME MAarHUTHOTO TIOJIST Ha
JIBIDKYIIYIOCS 3apSIKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuJiibl JIopeHna

DNeKTpOMAarHUTHAS. WHTYKIIHSL.
IToToK BeKTOpa MarHUTHOM
uaaykiuu. JJ1C uaaykuun. 3akoH
ANEKTPOMArHUTHOW UHYKITHH
®dapanes

JlaGopaTtopHnast pabora
«HccneqoBanue sIBICHUSA
JIEKTPOMATHUTHOW WHIYKITHH))

NuaykTuBHOCTS. SIBIEHUE
camounaykuu. 3/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

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

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

10

11

TexHu4eckue ycTpoiucTBa U ux
IPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
JJIEKTPOMarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTENIN
3JIEMEHTapHbIX YaCTHII,
UHAYKIIMOHHAS TeYb
O6o06matomuii ypok «MarautHoe
noJie. JJIEeKTpOMarHuTHas
UHIYKIHSI»

KonTponbhas pabota no teme
«MarHurtHoe 1oue.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

:‘)J'IGKTpOMaI‘HI/ITHaH HUHAOYKIOUA

12

CB0OO/IHBIE MEXaHUYECKHE
Kosiebanus. I'apMoHnUYecKue
KoJieOaHus. Y paBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpareHre sHeprum

bubmuoreka [JOK
https://m.edsoo.ru/ffO0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KOJIeOaHu rpy3a
HAa HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

15

KonebaTenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
AJIEKTPOMAarHUTHBIMU KOJI€0aHUSIMU

®opmyna Tomcona. 3akoH

COXPAaHCHUA SHCPIUH B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpC

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHne o 3aTyXaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbhh86

17

IlepeMeHHBIH TOK.

CuHyconaalbHbIN TEPEMEHHBIN TOK.

MomHoCTh NEPEMEHHOT0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HAYEHHE CUJIbI TOKA U HATIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpauncdopmarop. [IponssozacTso,
nepegava u norpedieHue
EKTPUYECKOM SHEPIUU



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

VY CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHUE IEKTPUIECKOTO

bubmuoreka [JOK

19 3BOHKA, FEHEpATOpa IIEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIEKTpOoIepeaay
OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTHH B MIOBCEAHEBHON
KHU3HH
MexaHu4eckre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuo. Bubmorexa [IOK

21 Cropocts pacnpoctpaneii i https://m.edsoo.ru/ff0cca54
JUTMHA BOJIHBL. [lonepeunsie u — :
IIPOJIOJIbHBIEC BOJTHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOﬁC’lli)Ba U CKOPOCTb. H_[KaJ’Ia bubmorexa [TOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U

24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus

o5 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpoCTpaHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnuotexa [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OrtpaxkeHne cBeTa. 3aKOHbI BuGmorexa [IOK

27 oTpaxxeHus ceera. [loctpoenue https://m.edso0.ru/ffocd4e0
M300paXKeHHH B TUIOCKOM 3€pKajie — '

28 [Tpenomnenue cera. [lonnoe bubnnorexka [JOK

BHYTPCHHCC OTPaXCHUC.

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

[IpenenpHbIN yro MojgIHoTro
BHYTPEHHETO OTPaKCHUS
JlaboparopHas pabota «3mepenue
MOKA3aTelsl IPEJIOMIICHUS CTEKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [Toctpoenue n3o0pakeHuit
B 1uH3e. PopMyra TOHKOU JIMH3HIL.
VYBenuueHue N1H3bI

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

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHUIA B JIMH3aX»

32

33

34

Hucnepcus cBera. CioxxHBIA COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «Habmoaenue nucrepcuu
CBETa»

HNutepdepennus cBera. Judpakmms
cera. JndppakuuonHas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Tonspu3arus cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ffOced2?2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue MpuOOPHI U YCTPOICTBa
Y yCIIOBUSA UX O€30MacHOTO
MPUMEHEHUS

36

37

38

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
ITocTynaTel cneuaIbHON TEOPUU
OTHOCHUTEIHFHOCTH

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

OHeprus U UMILYJbC
pensTuBUCTCKON yacTulibl. CBA3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
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KonTtponbHas pabora «OnrTuka.

bu6mmoreka [IOK

3 OCHOBBI CTICUMATLHON TEOpHH https://m.eds00.ru/ffOcf60
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmyina Ilnanka. bubnuorexa [JOK
DHeprus 1 uMITysibc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEN0BaHUE
bu6mmoreka [IOK
41 porospdexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | b Sy Busorea 0K
M ‘ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» Gorosaddexra
o | Ao OnuILE. B orsa 10K
JleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTBa u
MPAKTUIECKOE TIPUMCHEHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHast baTapesi, CBETOIUO/
45 Pemenne 3aga4 mo reme «JIEMEHTBI bu6mmoreka [IOK
KBaHTOBOU ONITHKI https://m.edsoo.ru/ff0d0302
o | Mo s Towren Orne BuGorea 101
PALOPA P https://m.edsoo.ru/ff0d091a
yactull. [ImanerapHas Mmoens atoma
bu6nmoreka [JOK
47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GpOTOHOB
48 [IPH MIEPEX0/Ie aTOMa C OJTHOTO bubnmoreka [JOK
YPOBHS SHEPTUHU HA JAPYToit. Busb https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BOJ‘IHO]iBIe CBOICTBa yacTull. BoyHbI Bubnorexa [TOK
49 ne bpoins. KopnyckynsipHo-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3IYUYCHUC

50

o1

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bousaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJIEKTPOHHBIN U O3UTPOHHBII
Oera-pacnan. ['amma-usinydyeHue

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
9KOJIOTUYECKHUE aCIEeKThI SAEPHOM
SHEPTeTUKHU

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PETUCTPALUU SJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoJicicTBU. ENUHCTBO
(bu3NYECKOIl KAapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bup 38é3aH0r0 HEOA. Co3Be3us,
HpKI/Ie 3Bé321])1, IIaHETBI, UX
BuaMMoOe aBrkeHne. CoaHeyHas
cucreMa

Connue. ConHeyHasi akTUBHOCTb.
Wcrounuk sHeprun CosiHLA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3IBI TTIABHOU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE
MPEJICTABJICHHS O TIPOUCXOXKICHUU H
sposronuy CoHIa U 3BE3]]

Muneunsiii [Iyre — Hama
INanaktuka. [Tonoxxenue u
nekenne Cosnna B ['ajakTuke.
INanaktuku. Y€pHbIE IBIPHI B sSApax
raJaKTUK

Bcenennas. Pazberanue raiakTuk.
Teopust bonbiioro B3pbIBa.
PenukroBoe uznydenue.
Mertaramaktrka

60

61

Hepeniennsie mpo0ieMsl
ACTPOHOMHH

KoHnTponpHas padora «D1eMeHTBI
ACTPOHOMHH U acTPODUIUKI»

62

63

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOHN cdepax AesITeTbHOCTH
YeIoBeKa

O6o0matomuii ypok. Pois u mecto
(bU3UKN U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

65

Ob6o6maromuit ypok. Posib
¢buznueckoit Teopuu B
(bopMHpOBaHUU MPEACTABICHUN O
buznyecKoil kKapTuHe MUpa
O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
001IeM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

PesepBHBI ypok. MarHuTHOE 110JIE.

66 1
DNeKTpOMarHuTHAs UHIAYKIIHS
PezepBHblii ypok. Ontrka. OCHOBBI

67 CHeHaTbHON TeOpUH 1
OTHOCHUTEJIbHOCTH

o | ot or Kesmome guma [ B LOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



