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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usmuke 06a30BOr0 ypOBHS Ha YpPOBHE CpPETHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUIl K pe3yiabTaTam
OCBOCHHMsSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydéroM (enepaibHOM paboyell mporpaMMmbl BOCIUTAHUS U
KOHLIETIIIUMA TIpernojiaBanusl ydyeOHoro mpeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanun, peannu3yoIuX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HAMpaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOydeHnH UX (u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpEIMETHBIM pe3ybTaTaM
OOy4eHHMs, a TaKXE YUYUTHIBAET HEOOXOAMMOCTh pEATM3AIUU MEXKIPEIMETHBIX
CBs3ell (UBMKU C €CTeCTBEHHO-HAy4YHBIMU YyUE€OHBIMU TMpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarnpeIMEeTHbIC, IPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3uke BKIIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0/1aM O0Y4YCHUS;

e coJepxkaHue yueOHoro npeamera « Ou3uka» mo rojgaM o0ydeHwusl.

du3znka Kak Hayka O HauOoree OOIIMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUUIS €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEJAMETOB, MOCKOIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB W SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3myeckoir reorpaduei u actpoHomuei. Mcmonb3oBaHME W aKTHBHOC
npuMeHeHue (OU3MYECKUX 3HAHUM  OMpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TIOJIYYEHUs] HOBBIX MaTepHalOoB C 3aJlaHHBIMM CBOMCTBAMHM U JPYTHX.
N3yuenne ¢u3nMKu BHOCUT OCHOBHOW BKJaJ B (OpPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHHME YMEHHUA MPUMEHATH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU yU4e€OHBIX NCCIICTOBAHUM.

B ocHoBy kypca ¢usuku uisi YpOBHS cpeaHero oOmiero o0pa3oBaHHs
MOJIOKEH PA HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh Kak MPUHIUIBLI €ro
MTOCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmzanus mpeamnosiaraeT HCMHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uKkn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku —mpeanosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamus3yeTcss TOCPEJICTBOM BBEICHUS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
po0JIeM PalMOHATIBFHOTO TIPUPOIOTIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHUE TPECTABICHUA O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TeOpuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOJE, T'pPaHHIAX
MPUMEHUMOCTH TCOPUH, JJISI OIHUCAHUS €CTCCTBEHHO-HAYYHBIX SBJICHUA W
IIPOIIECCOB).

CHUCTeMHO-IeSITeTbHOCTHBIN TOXO0/ B Kypce (DU3WMKH peanusyeTcsi Mpexie
BCETO 3a CYET OpraHU3AIMH DKCIICPUMEHTATBHOU ACATEIHHOCTH OOYYarOIIMXCA.
Hnst  Ga3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke 0ObEIUHEHBI B OOIIMNA CIHUCOK YYCHHYECKUX
MpaKkTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
o0pa3oBaTEILHOTO TMpollecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpu d>ToM  oOecrieunBaeTCs  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbimoe BHUMaHWE YAENACTCS PEIICHUI0 PACUETHBIX M KAaYCCTBEHHBIX
3anay. [Ipu 3TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SIBHO
3aJIaHHOMN (PM3UYECKON MOJIENBIO, TTO3BOJISFOIINE MPUMEHSITh H3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3aja4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyronue BbhIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecredeHnto ydeOHoro mporecca 0a30BBI YPOBEHB Kypca
(bU3MKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIA. B kxabunere (QU3MKK TOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEYMBAECT TOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBICHHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopatopHoe 00OpynOBaHUE [UIsl YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsi. TemMaTH4ecKHe KOMIUIEKTbI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOSHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LIETIAIMH U3YYeHUS! GUZHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ysibTaTa HU3YyYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTkeHHe ITUX IeNeid 00ecrednBaeTCsl pelIeHHeM CIeIYIOINX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HaAHUK 00  o0mwx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B TNPUPOAEC U JUISl TNPUHATUA
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOEHME CIOCOOOB pELIECHUs pa3JIMYHBIX 3aJad C SIBHO 3aJaHHOU
busznyeckol MoOJeNblo, 3a7ad, MO0JPa3yMEBAIOIIMX CaAMOCTOSITEIIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U IPOBEIICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMI Jisl pa3BUTHS YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHErO OOIIETro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepsnaraempiii B mnporpamMme Mo (¢uU3MKE IMEpeueHb JabOpaTOpPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JI€JaeT BBIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT M OMBITOB C YYETOM MHIAUBHUAYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka o npupoxae. HayuHble mMeToAbl NMO3HAHUSA OKPYKAOLIErO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (u3nyUecKux SBJICHUM U mpoueccoB. HayuyHble rumoressl.
®dusnueckue 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe naBMkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOI'O JIBUXKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMM HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE majieHue. Y CKOpeHHue CBOOOTHOTO MaICHHMSI.

KpuBonmuuennoe  aBuxkeHue. J[BMKEHHME  MarepuadbHOM TOYKM 11O
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W TPAKTUUYECKOE TPUMEHEHUE: CIUIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU3OHTAIILHO.



N3mepenne yckopeHus CBOOOHOTO TaCHHUS.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPAaBHOMEPHOTO ABHIKECHHS C LIEJIbIO OMPEIEIICHHS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY IIyTAMH, MPOMJICHHBIMH TEJIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBm>xeHus Teaa, OpouIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenvsHOcTH  [aymes.  IlepBbii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxkenus, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbXEHUS U cuia TpeHus: nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpamnaTesibHOE IBIXKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHUsI TBEPIOTO Telia. Bkl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonwl coxpanenus 6 MexaHuke

NmMmnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTHs yIpPYro
nepopMupoBaHHoil  mpykuHBI.  [loTeHUManbHAsT  2HEprus Tela  BOIU3U
ITOBEPXHOCTH 3€MIIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPrUHM CHCTEMBI TElL
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOTEHIIUAEHOM SHEPTUHN B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mogiexkyasipaasi pusuka v TepMOAUHAMHUKA
Tema 1. Ocnogvl Mo1EKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUIl BelIeCcTBA. MOJIENN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojenei. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HACAIbHOrO raza. AOCOJIOTHas TeMIeparypa Kak Mmepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BEHIECTBa, (oTorpapuu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThI, JOKa3bIBAIOLIIE CYLECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHUS MJICAJIBHOIO TIasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OmnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY TapaMETPAMH COCTOSIHUS Pa3pesKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEPrusg  OAHOATOMHOIO  WJACAJIBHOrO  rasza. Buael  Teruionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonuuecTBO TEMIO0THI pH TEIIONEpeaaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TemnoBble  MamuHbl.  lIpUHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosQduuueHT mnosie3Horo
nevctBus TemwtoBoi mamwmHbl. [{ukn KapHo m ero ko3¢ @uIMeHT Moae3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.



TexHudeckue yCTpOICTBA M MPAKTHUUECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH HSHEprud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3JAyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpEeHHEN 3HEpruu (TeMIlepaTyphl) Tejla Mpu TeIionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PpEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3Mmepenue yaenbHOM TEI0EMKOCTH.

Tema 3. Azpezammusle cocmoanusn eewiecmea. Dazoevle nepexoonl

[Tapoo6pa3oBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAsS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIA map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHue TEmI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS COBPEMEHHBIX MaTEpHUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanus U IIaBJIeHUs KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii soxcnepumenm, nabopamopusie pabomol

N3mepeHne 0THOCUTENBHOMN BIAKHOCTH BO3IyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. dnekmpocmamuka
DJIeKTpU3alMs Tel. ODJEKTpUUECKUil 3apsia. JlBa BHIAa JJIEKTPUYECKUX
3apsanoB. IIpOBOJHUKM, IUANEKTPUKA W TOJYHPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIi 31EKTPUUECKUI 3apsil.
Onextpuyeckoe mnoae. Hanpsyk€HHOCTh 3nekTpuueckoro mnons. IIpuHoun



CYyHEPIO3ULUN BJIEKTPUUYECKUX MOJIeU. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJIA.

Pabora cun  anexrtpocratmueckoro  mnois.  [lorenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M JUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: 3SIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHHE DJIIEKTPONpPUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIBHBIN aIapar, CTPyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUSA AIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIAEHCATOPA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEKTPUYECKH TOK. YCIJIOBUSA CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 151 ydacTka UEIu.

DIIEKTPUYECKOE CONPOTUBJICHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHHE TPOBOIHUKOB.

PabGora oamexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMa Jy1st TOJIHOM (3aMKHYTO#) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbIKaHueE.

ONEeKTpOHHass  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHast 151 MpUMeCHast MIPOBOAUMOCTD
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYecKHii TOK B pacTBOpaXx M  paciulaBaX  AJIEKTPOJUTOB.
DNEKTPOIIUTHYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHME: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBIIN T1O0/1, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CmenianHoE COeTMHEHUE POBOAHUKOB.

[IpsmMoe w3MepeHue dSIeKTpoABMKYyIIeH cwibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIIEKTPOIUTOB.

HckpoBoit pa3psia 1 IPOBOAMMOCTB BO3yXA.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOA.

Yuenuueckuui sxcnepumenm, nabopamopnvie padomol

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3IEeKTPOABUKYIIEN CUJIBI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIIEHUS.

Habnronenue snektponnsa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBIsSE€TCS C
Y4ETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, Hay4yHbId (akKT, rurnoresa, (Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUus,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JBMKEHUE B XKUBOW mpupojae, Auddysusi, ocMoc,
TEII00OMEH >KMBBIX OpPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIIOBOE paBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIKOCTEU M



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IMCCOLMALINS,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIIHUKY, MCIOJB30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), JABUTATEb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAlIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3IIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbBIE pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noJie. Ij1eKmMpoMazHUMHAA UHOYKUUA

IlocTossnHble  MarHuThl.  B3auMmojelCTBHE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. BexkTtop MarHMTHOW WHAYKUWHU. [IpuHOMII cyneprno3unuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIUU. KapTuHa JMHUM MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe TmOJi€ MNPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUU
MAarHWTHOTO TIOJA JUIMHHOTO IIPSMOIrO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallPaBJICHHE.

Cuna Jlopenua, €€ MOIy/Ib U HarpaByieHUe. JIBUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOMW MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
MHOYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexktpuueckoe Tmosie. DJIEKTPOJABWXKYILAs CUJla HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuno Jlenua.

NuaykTuBHOCTB.  SIBIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS — CHJIA
CaMOWHIYKIIUH.

DHEeprusi MAarHuTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPOMCTBA M MPAKTHUYECKOEC MNPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3aumMozgeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHa Ha HOHBI AJEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh SJIEKTPOJBUKYIIEH CUIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBNEeHNE CAMOUHTYKIINH.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne MaraHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubsle Konedanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
["apmonnyeckue kosnebanus. [lepuon, yactora, amrummryna u (aza KoseOaHUM.
[IpyXMHHBIN MasTHUK. MaTeMaTHYeCKH MAsTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
ANEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akOoH coXpaHEHUs
SHEPIruM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennsbiii  ToKk. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYECHHE CUJIBI TOKA H
HaIPsIKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE AIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJICTBE IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW cHCTEMbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Ha6nronenue 3aryxaronumx KojieO0aHu.

HccnenoBanne CBOMCTB BBRIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIUHUY JIEKTPOINEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora ToHa. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3YyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokaiusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHHE MTONEPEYHBIX U MTPOJIOIBHBIX BOJIH.

Konebumromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOM KosieOaHUM.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJH: OTpaXk€HHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n300pakeHuid B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

CobOuparouue u pacceuBaromve JMH3bl. Tonkass nmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBaromux JuH3ax. dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HAOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpU NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JYIIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpsAMONMHENHOE pACIpPOCTPAHEHHUE, OTPAKEHHE M IPEIOMIICHHE CBETA.
OnTuyeckue mpuOopsI.

[TomHOe BHYTpEeHHEE oTpaxeHue. Moaens cBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHImm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOLIBIO PU3MBI.

[Tony4yenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol



N3mepenne nokaszareist npeaoOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJILHOI T€OPUU OTHOCUTEIbHOCTH
['pannnpl  OpUMEHMMOCTHM  KJIAcCMYeckorm  Mmexanuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHUIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOSI.

Pasznen 7. KBantoBas pu3zuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOM. DHEPrust
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa s gotorddekra. «KpacHas rpaHuna»
dboTorddekra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHurO o -4acTHIIL.
ILmanerapnas mozens aroma. llocrymarel bopa. M3nydeHwe W MOrJolieHUe
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bonnel ae bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaTnu3M.

CHoHTaHHOE U BBIHYXJEHHOE U3TyUYEHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopra.
OnpeneneHre AMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol
Habmoienne nuHeiuaToro crnexTpa.
Tema 3. AmomHnoe a0po
OKCIEpPUMEHTBI, JOKA3bIBAIOIIME CII0OKHOCTh CTPOEHHUS sapa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paanoakTuBHOrOo wu3nydyeHus. CpoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHEe NpoTOHAa U HelTpoHa. HyknonHas mopens sanapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JydeHHe. 3aKOH paIMOaKTUBHOTO pacraja.
DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledekt Macchl sapa.
SAnepnsbie peakunu. [lenenue u cuHTE3 AI€EP.
Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IIE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE NO3UTPOHA.
MeTtoabl HAOTIOEHUS M PETUCTPALIUU AIEMEHTAPHBIX YACTHIL.
@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MvecKoil KapTHHBI MUpA.
TexHHUecKre yCTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: TI03UMETpP, KaMepa
Buinbcona, simepHbIil peaktop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHUL.
Vuenuueckuii soxcnepumenm, nabopamopuvie padomol
UccnenoBanue TpekoB yacTHil (10 roTOBBIM (oTorpadusim).

Pa3znen 8. Di1eMeHTBI aCTPOHOMMH M ACTPOPUBUKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bupn 3Bé3gHoro neba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBVDKCHUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHula U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpadbHBIM Kjacc —
CBETUMOCTB». 3BE31IbI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» MJI 3BE3]] TVIABHOM MOCIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitounu CoJIHLA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky u xBasapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06:ma. Pazberanue ranakTuk.
Teopus bonblioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacmradHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnroneHust HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Mnegnoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3E€M C KypCaMH MAaTE€MaTHKHU,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHCTEMBl YPAaBHEHHUHW, TPUTOHOMETPUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DBJIEMEHTAPHBIX (DPYHKIUMH, MPU3HAKK MOAOOUS TPEYTroJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAUIMYECKON pEIIETKH, CHEKTPabHBIHI
aHaJIN3.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUW BJEKTpOIEpenay, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, pPaauoNpUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAsS OINTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpeaMmeTa «®Du3mka» Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCHEYHTH TOCTIKCHHE CIIEAYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» J0HKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOy4YalolUXCSd PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIUEH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUW, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONBITA U OIBITA JIESITEIBHOCTH B MPOLIECCE PeajJr3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJAMIIMOHHBIX  OOINECYETIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COIUAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C
X QYHKIUSIMU U Ha3HAYCHHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYHUBOTO Oy TyIIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAs] CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOro BOCIMTAHUS:

MHTEpEC K pa3nuyHbIM cdepaMm MpodheccroHaNIbHON eSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BaHUIO B 00JACTH
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKOH KyJIbTYphl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYKaIOLIEH Cpele HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpPEHUE OIbITA JEATEIBHOCTH SKOJIOIMYECKON HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble jornueckune aeiicTBUS:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNIATh LENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTHM M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEeMbl ¢ yU4ETOM aHalM3a WMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSIX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Bba3oBble ucciiefoBareibCKue 1eHCTBUSL:
BJIaJIETh HayYHOW TEPMHHOJIOTUEH, KIIOYEBBIMU MOHATUAMH U METOJaMU
buznueckoil HayKu;



BJIAJIETh HABbIKAMU y4€OHO-MCCIIEI0OBATEIbCKON U MPOEKTHOM AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY IOUCKY
METOJIOB pelIeHMs 3a7ad (PU3MUECKOTrO COJEp)KaHUs, MPUMEHEHUIO pa3IMYHBIX
METOJI0B IO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBbHOCTU [0 TIIOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPA30BAHUIO U MPUMEHEHHIO B pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIATh [PUYMHHO-CIIEJCTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEIICHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTeJbCTBA
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh IOJIYYCHHBIE B XOJE€ PEIICHHs 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHMUS MO0 (U3MKE B MPAKTHUYECKYI0 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEJyIaraTh OPUTHHAIbHbIE MOIXOAbI U PELICHMS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pa6ora c undgopmanmueii:

BJIQJICTh HABbIKAMHU MOJIyYeHHUS MH(POPMALMH (PU3NYECKOTO COAEpKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIATh IIOMCK, aHaJu3,
CUCTEMAaTH3allMI0 U HHTEPIpPETAlnIi0 MHPOPMALMU Pa3iIMYHBIX BHUJIOB U (POpM
IpEe/ICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCIIOJIb30BaTh  CpEICTBAa HMH(POPMALUMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3alMOHHBIX
3aa4 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, PEeCcypcocOepexeHMs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUS:
OCYIIECTBIATH OOIIEHWE Ha Yypokax (U3MKK U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMsTr4aTh
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW M MHJMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh I[I€JId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHHIO: COCTaBIATh IUIAH JEHCTBH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaThb HUAEH C MO3UIMU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBIABISATH NPOOJIEMBI, CTaBUTh WU (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSTENIbHO COCTaBJIATh IUJIAH PEIICHHS PAcUE€THBIX M KAaueCTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON padO0ThI ¢ YU4ETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacipsaTh paMKHd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEANOuYTeHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTh 3a pEelIeHHE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIEThb  HaBBIKAMU  [IO3HABAaTEIbHOM  peQIeKCMM KakK  OCO3HAHMSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBAHUM;



MCIOJIb30BaTh MPUEMBI peIIeKCUH ISl OEHKU CUTYallld, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPHHHMATh PEIICHHS MO HX
CHI>KEHUIO;

OpUHUMAaTh MOTUBBl W apryMEHTBl JpPYTrUX IpU AaHaJIU3€ pe3yJIbTaTOB
NESITETbHOCTH;

IPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IMPUHUMATh MOTHBBI W apryMEHTbl JPYIMX I@pH aHaM3€ pe3yiIbTaToOB
NESITETbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce TOCTHKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs Yy OOydarouuxcs
COBEPILIECHCTBYETCS AMOIMOHAJIBHBIN UHTEJIEKT, MpEANnoIararonmii
C(OPMHPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE AYMOLIMOHAJIBHOE
COCTOSIHME, BUAECTh HAIPABJICHUS PAa3BUTHUA COOCTBEHHOW AMOLIMOHAIBHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIKOYAIOIIEN CTPEMIIEHUE K JOCTHKECHHUIO LIENU U
ycrexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOLMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBIECHUU OOILIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAaBaTh OTHOLLEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy ob6ydenus B 10 kiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOWM HAay4YyHOW KapTUHbl MUpA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl TNPUMEHEHHS] HM3YyYEHHBIX (PU3MUECKUX Mojeneil:
MaTepuagbHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCUETA, ADCOIIOTHO TBEPJOE TEIIO,
UJICaJIbHBIN a3, MOJEIN CTPOEHUS Ia30B, JKUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;



pacmo3HaBaTh (pU3NUECKHE SBICHUS (TIPOIECCHI)  OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPHUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAUMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JIBI)KCHHE, CBOOOJTHOE TMMaJICHUE TeJ, JIBM)KECHHE II0 OKPY)KHOCTH, WHEPIIHS,
B3auMoIeicTBUE Tend, AuQdy3us, OPOYHOBCKOE JABMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPIBIX TEJ, M3MEHEHUE 00hEMaA TEN MPU HarpeBaHUM (OXJIAKICHUN), TEIJIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3AlUs, KUICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OTIMCBHIBATh MEXaHWYECKOE JBHIKEHHUE, HMCIOJIB3YS (PU3HUECKHE BEIUUUHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKas dHEPrus, MOTCHUHUAIbHAS JHEPrUs, MEXaHUYECKAs
paboTa, MexaHWYecKas MOIIHOCTb;, IIPM ONHUCAHUHM MPABUIBLHO TPAKTOBAThH
(GU3NYECKUI CMBICT MCIOJIB3YEMbIX BEIWYWH, WX OOO3HAYCHHUS W EIUHMUIIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYHMHAMU,

OIMCBHIBATh M3YYECHHBIC TEIUIOBBIC CBOWMCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCIIONB3Ysd (U3WUYECKUE BEIMYMHBL: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JBMIKEHUS MOJICKYJ, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHSSI SHEprus, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICI HCIOJIB3YEMbIX BEJIMYHMH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUYUHBI: DJICKTPUUECKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTEHIIUAJIOB,;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W EIUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHLUIT CYNEPIO3UIMNA CWJI, MPUHUMUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW YHEPIUU TEIIOBOTO JBUKECHUS MOJICKYJI C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyrnoHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMyIHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE TPUHLMUIBI JCHCTBUS  MAIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJNB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopmynupoBath mpoOieMy/3ajady M TUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OMNBIT U
bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIMYHH, IIPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (U3NYCCKUMH  BEIUYUHAMH  C
UCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTIOBAHUI B
pamMKax Y4eOHOIro OHKCHEpPUMEHTa, Y4YeOHO-HCCIIEAOBATEIbCKON M TNPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB M J1a0OpaTOPHOTO
000pyI0BaHUS;

pemiaTh pacuy€THblEe 3aJa4d C SIBHO 3aJlaHHOM (PU3MYECKOH MOJEIbIO,
UCTIONB3YS (hU3UUecKne 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEoOXOoJuMble NIl €€ pelIeHUs, NMPOBOJIUTH Pacué€Thl M OIEHMBATh PEATbHOCTD
MOJTy4YEHHOTO 3HaUCHUs (PU3HMUECKON BETMUUHBL,

pelaTh KaueCTBEHHBIC 331aUM: BHICTPAUBATh JTIOTUYECKU HEMPOTHBOPEUUBYIO
IENOYKY PAaCCYXACHUU C OMOpON Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHUS,

UCMOJIb30BATh Opd  pelIeHud  y4eOHBIX  33Jad  COBPEMEHHbIE
MHGOPMAITMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIINN
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHOM MH(OpMaIuu, MOJy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HH(HOPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

MCTIOJb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
U1 obecrieyeHust 0€30MacHOCTHU MpY OOpaIlleHUuH C MPUOOPAMH U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTaTh B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPALMOHAIBHO PpaCHpeNeisITh OOsI3aHHOCTH U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCCMaTPUBAEMOM IPOOIIEMBI.

K konmy ob0yuyenuss B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTHH, B IMPAKTHYECKOW NEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh M E€IMHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TMPUMEHEHUS H3YyYEHHBIX (U3UUYECKUX MOJEIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsil, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa NMpH PELIEeHUH (PU3MUECKUX
3aj1ad4;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBACHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJNEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACUCTBUSA TOKA, B3aMMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHIYKUWSA, JEWCTBHE MAarHUTHOIO TOJsA Ha
IPOBOJAHUK C TOKOM M JBIKYILIMKCA 3apsill, JIEKTPOMAarHWTHbIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodddheKT), CBeTOBOE AaBiICHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs
paZMOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), HCMONb3ysd (U3HUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSLKEHHUE, AIIEKTPHUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIDKYIIAs Cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMoJjsi, cuia Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTH
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO II0JI€, NMEepUoJ M YacToTa
Koie0aHuN B KoJeOaTenbHOM KOHTYpe, 3aps] M CHiIa TOKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KoOJieOaHud, (OKYyCHOE pacCTOSIHHE U
ONTHYECKass CWJIa JIMH3bI, NPU OMHCAHUU MPABWILHO TPAKTOBATH (PU3MUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0O BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU;



ONUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBIEHUS M MPOLECCHl, HCIOIb3YA
bu3nueckue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MEPUOJ MOJIypacaia, SHEPrUs CBSI3U
aTOMHBIX SIIEpP, NPU OIMUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
WCITOJIB3YEMBIX BEJMYMH, MX OOO3HAUCHWS W CIWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (U3MUECKUE MPOLECCH U SIBICHUS, UCHONb3Yys (pu3nyeckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH >3JIEKTPOMAarHUTHON
WHYKINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE OWHINTEHHA st (oTodddexra,
3aKOH COXPAHEHUs SHEPruHU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpyu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

OTPENIEIIATh HANPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OINKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI MO MCCIEAOBAaHUIO (PU3NUECKUX SBJICHUU H
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO OO0OpYJI0BaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS U HCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIWYHH C HCIOJIb30BAaHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOmro/1aTh TMpaBmiia 6€30MacHOr0 TpyJa MpU MPOBEICHUH WCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOU
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyIOBaHUS;

pemiaTh pacu€THhle 3a7aud C SIBHO 3aJaHHON (DU3MUYECKOW MOJENbIo,
UCIIOJIb3Ysl (PU3MUECKUE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u



BbIOUpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIE JUJIsl €€ pelIeHUs, NMPOBOJUTh PacuéThl M OLICHUBATh PEaJIbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHbIE 3ajaul: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
LENOYKY pacCyk JE€HUH C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHNUS;

UCTOJB30BaTh  MPH  pElIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTABJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(OpMAaLMK, TOJTyYEHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JEHCTBUA MAaIMH, NPUOOPOB U TEXHHUUYECKUX

YCTPOMCTB, pa3nuyaTh yCIOBHs WX OE30MACHOTO MCIIOIb30BAHUS B MIOBCEIHEBHOM

KHU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KHU3HH
JUIst o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS M COONIONCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKaOIIEH Cpeie;

paboTaTh B TIpyHIe C BBINOJHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh pPabOTy TPYNMbl, PANMOHAIBHO PpACHpeeisTh OOsI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®du3nKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmotexka I[IOK
21 Kuiemaritica > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2:2 Hlemamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251eKTpUYECKHUM TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHuuyecKue 1 31eKTpOMarHuTHhIE bu6mmoteka [LIOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUATLHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
DVICMCHTBI KBAHTOBOH ONTHKI1 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



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

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

4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 ﬁﬁ%ﬁiﬁ%ﬂlcgn
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁt?r?s?/?riﬁiiicﬁ?/fﬂl@?c
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara muppoBbIe
Tema ypoxka Koutpoabnbie | IlpakTnueckue p
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
®du3uka — HayKa 0 IPUPO/IE.
1 Hayuneie MeT(})] bI HOSPH;HI/I}I 1 bubmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaloIllero Mupa
Ponb 1 MecTo usuku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSITEIbHOCTH JIFO/IEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bu6mmotexa I1IOK
nerkeHus. [lepemelienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubnnorexa [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPAMOJIMHEMHOE bubmuotexa [LIOK

5 1
JIBUKCHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHOe maieHue. Y CKopeHue 1 bubnmnoreka [IOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBr>keHue MaTepuaaIbHOM TOUKH 110 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [Ipunuun orHocuTensbHoCcTH ["anmumes. 1 bubnmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 CyTepro3uinu cuii. Bropoii 3akon
yiep 1 P . https://m.edsoo.ru/ffOc3be8
Herotona /U1 MatepuaibHOM TOUKH

10 Tpernii 3akoH HeroTOHa [ bubnuorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTOo TsaroreHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koappuuuent tpenus.

13 Cuna czn OTHBneI({qu:I npu Blz;iemm bubmmorexa [IOK

P pHA https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmotexka I[IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeEIIA
NMiynsc MaTepualbHONU TOYKH,

15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuotexa [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprus MaTepuaibHOW bubmuoteka [LIOK
Touku. Teopema 06 M3MEHEHUN https://m.edso0.ru/ff0c4502
KUHETHUYECKOI SHEpruun

17 [ToTennuansHas YHEPrHsl. but6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue CBsI3U pabOTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha MPUMEepe PacTSKEHHS
PE3UHOBOI'O KT'yTa»

20

Kontponbnas paboTta mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTUL] BELLIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEU
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennmoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIlepaTypa Kak Mepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmorexka [IOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennsisa sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crrocoObI e€ n3MeHeHus. KonmdecTso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTUsI OJTHOATOMHOTO UJI€aTFHOTO
raza

bubnunoreka LIOK

31 Bt Temonepenan https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.

32 KonuuecTBo TEmIoTHI Mpu bubmmorexa [IOK

. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AanadaTHBIN IpoIiecc

33 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs mporieccoB B bubnmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiictus u K11 TerioBoi

bubnnorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TETUIO3HEPTEeTHKHI
38 O6o06uaromuii ypok «MosnekynspHast bu6mmoteka LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora 1o teme
39 «MofIPeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuoreka [LIOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs M OTHOCUTEIIbHAS
41 BJIXXHOCTH BO3/1yXa. HachIeHHbIi brbmmorexa [IOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnuoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctabsl. COBpeMEHHbIE MaTepUaIbl
[1naBneHue U KpUCTALTU3AIHUS.
43 VY nenpHas TennpoTa l'IJ'IaBJ'IeII:IlI/ISI bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmoteka LIOK
44
YpaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPHUKU U

bu6mmoteka [IOK

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS
yHpoBoa P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 351€KTpUYECKUIA bubmorexa [IOK
’ https://m.edsoo.ru/ff0c6ced
3apsi
Hanpssk€HHOCTB 37EKTPUYIECKOTO
48 nosist. [IpuHnun cynepnosuuuu bu6mmoteka LIOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crt 31eKTpOoCTaTHIECKOTo
49 mois. I[Torennuman. Pasnocts bubmorexa LHOK
i . https://m.edsoo.ru/ff0c6f00
MMOTCHIINAJIOB
[IpoBOIHUKYN ¥ TUAICKTPUKU B
50 3J'IpeI(T OCTaTUYECKOM n(i)ne bubmorexa OK
P i https://m.edsoo.ru/ff0c7018
JlyanexkTpudeckast IpOHUIIAEMOCTh
bu6nmoteka [IOK
51 OnexkrpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIOCKOTO
52 KOH, CII;CE[TO a. DHEPrus 3apsHKCHHOTO bubmorexa HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€CTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOTTMPOBAILHOTO

anmapara, CTpyHHOT0 pUHTEPA.
DnexTpocTaTHuecKas 3aIiuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c72c0

3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

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

57

PaboTa 11 MOIIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon Oma a1 OJTHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«13mepenne D/IC ucrounuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUSD)

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJuI0B. 3aBUCUMOCTb
CONIPOTUBJICHUS] METAJLIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTD

60

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBoOMCTBa
p—~n-niepexoaa. [lomynpoBogHUKOBEIE
puOOpEI

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOpax 1
pacruiaBax 3JIeKTPOIUTOB. bubmmoreka [JOK

62 1
DNEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B razax.

63 CamocCTOsTENbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnnoreka [IOK
npuMmeHenue. [IpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O6o006maromuii ypok 1 bubmmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padbota no reme

66 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeliax»»

67 PesepsHblit ypok. KonTponbHas 1 bubnuorexa [LIOK
pabora o Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblitl ypok. O6001maronuii ypok 1 bu6muotexa [LIOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
[
JI:;H Tema ypoka Bcero Kontpoaeneie | IMpaxtuiccikne fl[:;:eﬂnﬂ zg[?;l;zl;:fenbnme
padoThI padoThI pecypest
ITocTosiHHBIE MATHUTBI M HX

1 B3auMoAercTBHEe. MarHuTHOE IOJIE. 1 bu6mmoteka [IOK
Bekrop maruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsuTHOE 110JI€ IPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [HOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMWTa Ha PaMKYy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bu6mumoreka [LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHON HHIYKIuu. DJ1C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Papanges

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprus MarHuTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10JIe

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

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATEb,
YCKOPHUTENH JIEMEHTAPHbBIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3J'IeKTpOMaFHI/ITHa$I I/IHJIYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTposabHas padota no reme
«MarsauTtHoOe nosze.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

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

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpaiienue sHepruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl TPy3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoyeOaHus B
nacaJlbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MePEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU BJIEKTpoliepenay

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOJOIBHBIE BOJIHBI
29 3BykK. CKkopocTh 3ByKa. [ pOMKOCTH bubnmoreka [IOK
3ByKka. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoOMCTBa M CKOpocTh. [1Ikana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Panmonokanus
o5 KonTtponbnas padbora «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMoNMHENHOE pacIIpOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpakenue cBera. 3aKOHbBI
27 oTpaxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHHi B IIJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
o8 BHyTpeHHee oTpakeHune. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenue nzoOpaxeHuit B bubmuoteka [IOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyia TOHKOM JTMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
U300payKeHHI B JIMH3AX)»
Hucnepcus ceera. CloXHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxius bubnuoreka LIOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpsI U yCTPOHCTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
I'paHu1IbI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [HOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTU
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH.
Bbu6nmuoreka [IOK
37 3ameJIeHHE BPEMEHH U COKpAIllEHUE
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DOHeprust U UMITYJIbC PETSATUBUCTCKOM
38 yactulbl. CBSA3b MACCHI ¢ DHEPTUEH U bubmiorexa IJOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTtponbHas pabota «OnTHka.
. bubmuorexa [JOK
39 OCHOBHI CHIETIHATILHON TEOPUHU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

®otounbl. Dopmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
nOJIMOTEKA
41 otodddexra. O A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroineroBa
3akoHsl poTorddekra. YpaBHeHHE
42 31?1HmTe(§Ha Jils)l(p(l)OTOS(b(rl))eKTa buomorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JlebeneBa. XuMHU4uecKkoe A€HCTBHE bubmorexa HOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTorneMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOANO]]
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmorexa [IOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEI
46 Pezepdopna nmo paccesHuio o-4actu butmmorexa OK
POOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
Bbu6nmuoreka [IOK
47 IT b
OCTY ARl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenue u noriolieHne GoToHOB
48 I 1/131,11 exoJie aTOM;Hc W) HO(bliO OBHS bubmorexa LHOK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYroi. BUasl ciekTpoB
Bonrosrie cBoiicTBa yacThIl. BoiHEI
. bubnuoteka [JOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOM tyanu3M. CrIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY)XXJICHHOC U3JTYYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTHBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIH Oera-
pacnan. ['aMmma-nsirydenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakuuu. AnepHbii
peaktop. [IpoOnembl, MEpCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
HHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaLUM AIIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMOAeUCTBUSA. ENMHCTBO
(GU3UYECKON KapTHHBI MUPay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro nebda. Co3se3aus,
HpKI/Ie 3Bé3ll])l, IJIaHETHBI, UX BUINUMOC
nBmkenue. ConHevHast CUCTEMA

56

Connue. ConHeyHasi aKTUBHOCTb.
Wcrounuk sHeprun CosHua U 3BE37



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3B&31. COBpeMEHHbIE
MIPEJCTABIICHUS O MPOUCXOKIECHUU U
sBotounu CoaHUA U 3BE3]

58

Muneunsiii ITyte — Hama [NanakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anmaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraramakTuka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas pabora «51eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
yeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

64

Ob6o6maromuit ypok. Posib
¢u3nueckoii Teopun B GopMUpOBaHUH
npeCTaBIeHUN 0 (PU3NIECKOM
KapTHHE MUpa




O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUMN O IPUPOC

66 Pe3epBHbIil ypok. MarHuTHoe noJie. 1
DJNeKTpOMarHuTHasE UHYKIUS
PesepBubriit ypok. Ontrka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCUTEIIEHOCTHU
Pesepuniii ypok. KBanTopas ¢u3uka.

68 3J16151)6HTI)1}2,£T OHOMUH U ¢ 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» dusuka, 11 kmace/ Makumes I'.J1., byxosnes b.b., Yapyrua B.M. oz
penakmueit [TaphentreBoit H.A., AkiimonepHoe obmectBo «M31aTeascTBo
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