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HOACHUTEJIBHASA 3AITUCKA

[IporpamMmma mo ¢u3nke 0a30BOTO YPOBHS Ha yPOBHE CPEIHETO OOIIEro
00pa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKCHHUHN B TP €OOBAHUM K p €3yJIbTaTaM
OCBOCHHUS OCHOBHOM 00pa30BaTEILHOM MPpOTpamMMebl, p eactaBieHHBIX B DI'OC
COO, a Taxxke ¢ yu€tom ¢eaepanpbHOl padodeil MporpamMMbl BOCIUTAHUSA U
KOHIICMIUH TIpernoiaBanus yuyeoHoro npeamera «dDusrkay B 00pa3oBaTeIbHbIX
OpTaHu3aIUsAX Poccuiickon denepanuu, p €N YIOLIUX OCHOBHEIE
00p azoBarebHBIC TP OTPAMMBL.

Conepxanue mporpamMmbl 1o (U3UKE HAMpaBlIeHO Ha (OpMHUPOBAHHE
€CTeCTBEHHO-HAYYHOU KapThHbl Mupa oOyuvaromuxcs 10—11 xmaccoB mnpu
o0ydeHnn nx (pu3nuke Ha 6a30BOM yp OBHE HA OCHOBE CHCTEMHO -JIEITEIIbHO CTHOTO
noaxona. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM U METampeAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe yIUTHIBA€T HEOOXOJMMOCTh peaau3alliid MEXKIIP eIMETHBIX
cBsizeld (PU3MKM C €CTECTBEHHO-HAy4YHBIMU YUe€OHBIMM Tpeameramu. B Heil
OTIp €CIISIIOTCS OCHOBHBIC TICJTM M3yYeHHS (PU3UKHM HA YPOBHE CPEIHEr0 OOIIero
00p a3oBaHus, IIIAHUPYEMBIE P €3yJIBTAThl OCBOCHUS Kyp ca (U3UKH: TUIHOCTHBHIE,
METaIp eAMETHBIE, ITP €IMETHBIE (Ha 0a30BOM yPOBHE).

[Iporpamma o pu3uKe BKIIOYAELT:

e TUIAHUPYEMBIE P €3yJITaThl OCBOCHUS Kyp ca GU3NKH Ha 6a30BOM YPOBHE, B

TOM YHCIIE TP €AMETHBIE P €3yJIbTAThI IO TOJaM 00y YCHHS;

e cojeprkaHue yuebHoro npeamera « Duzukay 1o rogam 00ydeHus.

du3nka Kak Hayka o HamboJiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTyIAs B
KadecTBe yueOHOTO Ip €IMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIHN BKJIaJ B CUCTEMY
3HaHUM 00 OKpyxaromieM Mup €. LIIKoJIbHBIN Kypc pU3uKH — cUCTEMOOOp a3y FOIIUNA
JUTS1 €CTECTBEHHO-HAYYHBIX YUEOHBIX TP €IMETOB, TOCKOJIbKY PHU3NYECKHE 3a KO HbI
JeXaT B OCHOBE MPOIECCOB U SBICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueit M actpoHomueil. lMcnonb3oBaHMEe U AKTHUBHOE
npuMeHeHne (U3MYeCKUX 3HAHWM OmpenensieT XapaxkTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cepe SHEepreTHKH, TPaHCHOpPTa, OCBOCHUS
KOCMOCa, MOJy4YeHHUsI HOBBIX MaTepHUajiOB C 3aJlaHHBIMU CBOMCTBAMU U JIP yTHUX.
N3ydenne (u3MKKM BHOCHUT OCHOBHOUM BKJIaJg B (OpMHUPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTHHBI MUpa 00ydJaromuxcs, B (opMHpOBaHUEC YMEHUHA TP IMCHSTH
HAyYHBIN METO] TO3HAHUS TP U BHITIOJTHEHUH UMH YICOHBIX UCCICA0BAHUIA.

B ocHoBy kypca ¢u3uku ayisi ypoBHSL cpeaHero oOiero oOpa3oBaHUs
MOJIOKEH Psii WIeH, KOTOpbIe MOYXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
HOCTP OCHHUS.



Hoes yernocmnocmu. B COOTBETCTBUM C HEM KypcC SIBJISIETCA JIOTUYECKU
3aBep HIEHHBIM, OH COJIEP XKUT MaTEp Ml U3 BCEX Pa3/aeioB (PU3HKH, BKIIOUAET KaK
BOIIP OCBI KJIACCUYECKOH, TAK M COBP EMEHHOM (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKU
oObeaMHEH BOKPYr (Qu3uueckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMupoOBaHKE MPENCTABICHUI O CTPYKTYPHBIX YPOBHIX MaTep MU, BEIECTBE U
mnoJie.

Hoesa cymanumapuzayuu. EE peanusaius mpennoiaraeT UCIOJb30BaHUE
T'YMaHUTApHOTO MOTEeHIMada (PU3UIECKON HAYKU, OCMBICIICHUE CBSI3M Pa3BUTHS
¢u3ukn C pas3BuTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PECHUYCCKUMH,
Hp aBCTBEHHBIMH U SKOJIOTHYECKUMH TP OOIeMaMHu.

Hoes npuxnaonoii uanpaenennocmu. Kypc ¢usuku npenamnosaraer
3HAKOMCTBO C ITUP OKUM KP YTOM TEXHUUECKUX H TEXHOJIOTUIECKUX TP U 0KECHUM
M3yYEHHBIX TEOP UM U 3AKOHOB.

Hoes sxonocuszayuu peanusyercs MNOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJIepIKaHUsS, TOCBSIIEHHBIX OJKOJOTHYECKUM TpOoOIeMaM COBpEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHH, a TakKe 00CyKIEeHUs
p 00JIEM p AlIMOHAIILHOTO TP UPOJIOTIOIH30BAHUS U DKOJIOTUIECKON O€30TIaCHOCTH.

Crep XKHEBBIMH 3JIEMEHTAMU Kypca (M3WKH Ha yPOBHE CPEIHEro 0OIIero
oOpa3oBaHus SABISIOTCS Puanyeckue Teopun (PopMupoBaHUE TP €CTaABICHUHN O
CTPYKTYpE€ IOCTP OeHUs PU3UUECKOM TeOp uH, p 071U GyHIAMEHTATBHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX TNPEACTABICHUSX O TNPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHWH, IJII OIUCAHWS ECTCCTBEHHO-HAYYHBIX SIBIICHUU U
TP OIIECCOB).

CHCTEeMHO-IEATEIIFHOCTHBIM TIOIXO0] B Kypce (DM3UKU peaTu3yeTcs mp exKIe
BCEro 3a CYET OpraHU3aIlK HKCIEP UMEHTAIbHON JACSITENbHOCTH 00yUYaronuxcsl.
Jlns 6a30BOoro ypoBHS Kypca (U3UMKA — OTO HCIOJb30BAHUE CHCTEMBI
(bpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHMEHTOB W J1aOOpaTOPHBIX PadoT,
KOTOpBIC B MporpaMme o Gpu3nke 0ObETMHEHBI B 00NN CIMCOK YUCHHYECKUX
paKkTHIeCKuX paboT. BeigeneHne B yka3aHHOM Iiep euHE 1abopaTOPHBIX padoT,
NPOBOAWMBIX JUJII KOHTPOJISI M OLIEHKH, OCYILIECTBISETCS YYaCTHUKaMU
0o0pa3oBaTeNbHOrO TMpoIecca HCXOAs W3 OCOOEHHOCTEH IUTAaHUPOBAHUS W
ocHamieHus kabwHera ¢u3uku. Ilpm 3TOM oOecmeduBaeTCcs OBJIAJICHUC
00ydJaronMMuUcs YMEHUSIMU TIPOBOJAUTh KOCBEHHBIC M3MEPEHUS, MUCCIEIOBAHMS
3aBUCUMOCTEM (U3MUECKUX BEIMYMH W TIOCTAHOBKY OTBITOB IO TIPOBEpPKE
TP €7I7I0KEHHBIX TUTIOTE3.

Bonpmioe BHUMaHWE yIeNseTcs PEIICHUI0 PacYETHBIX M KaueCTBEHHBIX
3agad. [Ipu sToM Aist pacu€THBIX 3a7a4 MPHUOP UTETOM SBIISIOTCA 3a/1a9H C SIBHO
3a7]aHHOM (PU3UUECKON MOIETBI0, T03BOJIAIOIINE TP UMEHSITh U3y YeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U UHTErPUPYS 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 [P HOPUTETOM SIBIIIOTCS 3aJaHUS Ha
oObsCHEHHE TpPOTEKaHUs (PU3UYECKUX SBJICHUH W TMPOILIECCOB B OKPYKaroIIen
KU3HH, TpeOyrolmue BbIOOpa (U3MUECKOW MOJENW ISl CUTyaluu MpaKTHKO-
Op MEHTUPOBAHHOT O XapaKTepa.

B cootBerctBun ¢ TtpedoBanuamu DPI'OC COO k MarepHUaibHO-
TEXHUYECKOMY OOecreueHno y4yeObHoro mporecca 0a30BbIl ypOBEHb Kypca
(bu3uKK HA Yp OBHE Cp €HEro 00111ero 00pa3oBaHuUs JOJKEH U3y4aThCs B YCIOBUSAX
Ip eAMETHOTO KaOuHeTa (PU3MKU WIHM B yCIOBHUAX MHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMUKiIa. B kaOuHere GU3MKU JOJKHO OBITh
HE0OXoauMoe J1abopaTopHOE 000pyJ0BaHWE I BBITIOJHEHUS YKa3aHHBIX B
np orpaMMe 1o PrU3MKe yYeHNIECKUX P AKTHYECKUX P aboT v IGMOHCTP AIIUOHHO €
000p yZI0BaHHE.

JemoHcTpanmonHoe o00opyaoBaHue (HOPMHUPYETCSI B COOTBETCTBUHM C
NPUHIUIIOM MUHHUMAJIBHOW JOCTATOYHOCTH U 00eCreuynBaeT TOCTAaHOBKY
NEPEUNCICHHBIX B MporpamMme Mo (HU3UKe KIIYEBBIX JAEMOHCTpALUN s
UCCIIENIOBAHUS M3y4YaeMbIX SBJICHUA W TMPOLECCOB, OMIUPUYECKUX U
(dbyHIIaMEeHTaTbHBIX 3aKOHOB, UX TEXHUUECKUX TP UMECHEHUH.

JlabopaTtopHoe oO0Opya0oBaHWE IS YYECHHUYECKUX TPAKTHUYECKUX pPadoT
dbopMupyeTcs B BHIE TEMAaTUYECKHX KOMIUIEKTOB W OOECIIeurBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOOydJaromuxcs. TeMaThndeckue KOMIUICKTHI
1abopaTtopHOro 00OPYIOBAaHHS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAHNU aHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEP HBIX
HU3MEPUTETBbHBIX CUCTEM B BUJIE IU(P OBBIX TaOOpaTopuii.

OCHOBHBIMHU IENSIMU U3y4eHUSI PU3UKH B 00111eM 00p a30BaHUU SABIISIOTCS:

e (dopmMHupOBaHUE HMHTEpPECAa U CTpEMJIECHHS OOYydJalolUXCsS K HAyYHOMY
U3YUYCHHUIO TIPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e Ppa3BUTHE 1P €ICTABICHUI O HAYYHOM METO/I€ TO3HAHUS U POpMUPOBAHUE
UCCIIEI0OBATEIbCKOTO OTHOIIIEHUS K OKP Y KAIOILIIM SIBJICHUSIM;

e (opmMupoOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJsibTaTa H3y4YEHUs
OCHOB CTP O€HHUA MaTep UM 1 (hyHAaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (dopmMupoBaHHUE YyMEHHH OOBACHATH SBJICHUS C HCHIOJH30BAHUEM
bu3HUeCcKUX 3HAHUIM U HAyYHBIX JOKa3aTeIIbCTB;

e (opmupoOBaHUE TP EACTABICHUN O POJIU (PUIUKH JJIST PA3BUTHUS AP YTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

Jloctmxenue 3Tux 1enell ooecrneuyrnBaeTcsl penueHrueM ClIeyomux 3a1a4 B

TIp O1IecCe U3YUCHUS Kyp ca (PH3UKHM Ha Y OBHE CP €THETO 00IIero 00pa3oBaHus:



e IMPUOOpPETEHHE  CHUCTEMbl  3HAHMKM 00  0o0mUX  (PU3MUECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUAX, BKJIKOYAs  MEXaHUKY,
MOJIEKYISPHYI (PU3UKY, 3JIEKTpOJAMHAMUKY, KBAHTOBYI (HU3UKY U
AIIEMEHTHI aCTP O(PU3UKH;

o ¢dopMUpOBaHHE YMEHHI TNPUMEHATh TEOPETUUYECKUE 3HAHUS IS
oObsicHEeHHsI (DU3MUECKUX SIBICHUH B TPUPOJAE W [JIs TP UHATHS
P aKTUYECKUX P CIICHU B TOBCETHEBHOM KU3HU;

e OCBOEHHME CIIOCOOOB pEIICHUS pa3IWYHBIX 3a7ay C SBHO 3aJaHHOMU
¢u3nueckol MOJIeNblo, 3ajay, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3JaHue (PU3N4eCcKO MOJIENH, aleKBATHOM yCIOBUSM 3a/1a4H;

e TIOHMMaHHE (U3UYECKHX OCHOB WM MPHHIMIOB JEHCTBUS TEXHHY ECKHX
YCTP OMCTB ¥ TEXHOJIOTMYECKHUX P OLIECCOB, UX BIMSIHUS HA OKP Y>KAIOLLY FO
cpeay,

e OBJIJICHUE METOJAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TP OBEICHUS
(Gu3NUECKUX SKCIEpHUMEHTOB, aHaJdu3a W UHTEPIIp eTaliuu HHGOPMaluy,
OTIp €€JICHUS IO0CTOBEPHOCTH MOy YEHHOI' 0 p €3yJIbTara;

e CO3J/IaHUE YCIOBUM JJIsl Pa3BUTHUSI yMEHUH NP OEKTHO -UCCIEA0BATEN bCKOH,
TBOP YECKOU AEATEIILHOCTH.

Ha usyudenue ¢usuku (0a30Bblii YpOBEHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus oTBoUTCs 136 1acoB: B 10 kitacce — 68 yacoB (2 yaca B HEJI€N10), B
11 xmacce — 68 gacoB (2 yaca B HEZEINIO).

[Ipennaraemsiii B mporpamMmme mo (u3MKE MepeyeHb Ja0OpaTOPHBIX U
NpPaKTUYECKUX palboT SBISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JI€JaeT BBHIOOP
NpOBEIEHUsI J1abOpaTOpHBIX pabOT U OMBITOB C YYETOM HHIAMBHUAYATbHBIX
0COOCHHOCTEH 00y YarOITHUXCS.



COAEPXAHUME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka v MeTOIbl HAYYHOT O NO3HAHUA

dusuka — Hayka o npupoje. Hayunbie ME€TOIbI O3HAHUSA OKP YKAKOLIETO
mupa. PoJsip 3KciepuMEHTa W TEOPUM B IPOLIECCE IIO3HAHUS IIPUPOJIBI.
DKcrnep UMEHT B (U3 HUKE.

MonenupoBanue GU3NYECKUX SIBJICHUM W TpolieccoB. HaydyHble TUIOTE3bI.
du3nvecKkue 3aKOHbI U TEOPHUH. ['paHuUIIbl TP UMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIp “uHIUIT COOTBETCTBUS.

Posib u mecto ¢usuku B HOpMUPOBAHUU COBPEMEHHON HayYHOU Kap TUHBI
MUpa, B TP AKTUYECKOU 1EATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnanoroBble W 1U(POBBHIE H3MEPUTENbHBIE TPHUOOPHI, KOMIBIOTEP HbIE
JIATYUKHU.

Pa3znen 2. MexaHunka

Tema 1. Kunemamuka

Mexanuueckoe aABWKeHUE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBMOXKCHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpoCTh (CpelnHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOpEHUE MaTepHUAJTbHOW TOYKH, MX MPOEKIMU Ha OCH CHUCTEMbl KOOpJMHAT.
Ci10:xeHuMe Iep EMEIIEHUM U CIIOKEHUE CKOP OCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsMOJIMHEHHOE JBMxkeHue. ['paduxu
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOpEHHUS, NyTH U MepeMenieHus
MaTep MaJIbHOM TOUKHU OT Bp EMEHHU.

CBo0OoaHOE mafieHue. Y ckop eHue cB0OOOTHOTO aJCHUS.

KpuBonuueiitnoe JnBwxkeHue. JIBW)KEHHWE MaTEpUAIBHOW TOYKH  TIO
OKP Y>KHOCTH C TOCTOSTHHOM 10 MOJ1YJIFO CKOP OCTBIO. YTIJI0Basi CKOP OCTb, IMHEHHAS
ckopocTts. [leproa nuacrora 006p amenus. LleHTp ocTpeMUTenbHOe yCKOPEHHE.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHHE CHAP SIJI0B, IIEMTHBIE U p EMEHHBIE Iep €lavu.

Jlemoncmpayuu

Mojenb cucTteMbl 0TCUETa, WIITFOCTP allisl KWHEMATUYECKUX Xap aKTep UCTUK
JIBYDKCHUS.

[IpeoOpa3oBanue IBUKEHUHN C UCTIOIb30BAHUEM IIP OCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IP OCTPAHCTBE.

HaOntonenue OBWKEHUS Tella, OpOLIEHHOTO MOJ YIioM K TFOPHU30HTY U
TrOpP U30HTATBHO.



N3Mep eHre yckop eHust CBOOOHOTO MaJIEHUS.

Hamp aBiieHue CkOp OCTH Ip U IBUKEHUH 10 OKP Y>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuwi

N3ydeHne HEp aBHOMEPHOTO JBUKEHUS C LEIBIO OIp €AEIECHUS] MTHOBEHHOU
CKOP OCTH.

HccnenoBanue COOTHOLIEHHS MEXAY MYyTSIMH, NOPOUIEHHBIMU TEIOM 3a
MOCIEIOBATENIbHBIE PABHBIE MPOMEKYTKA BPEMEHU IIPU PaBHOYCKOPCHHOM
JBW>KEHHH C HAYAJIBHOM CKOP OCThIO, paBHOM HYJIIO.

N3ydeHue nBMKEHUS 1ap UKa B BI3KOM )KUIKOCTH.

N3ydeHue nBUKEHUS Tea, Op OILIEHHOT O TOPU30HTAIIBHO.

Tema 2. /lunamuxa

I[IpuHunn  otHocutenbHOCTM [anmuned. llepBeid  3akoH  HbrooToHa.
WNuep upanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUISL MaTep UAJIbHOU TOUKHU. TpeTuid 3akoH Hbr0TOHA 117151 MaTepHUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cwiia Ttskectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tp enus (mokosi, CkoJibxeHus, kaueHus ). Cusna tpenus. Cyxoe
Tp enre. Cuia Tp eHHsl CKOJIbKEeHUS U cuila Tp eHus okost. Kosdduument Tp eHust.
Cwuita conp OTUBJIEHUS NP U JIBUYKEHUH TENA B )KUIKOCTH WITH Tas3e.

[TocTynaTenbHOE U Bp alaTesbHOE IBMKEHHE a0COJIFOTHO TBEP AOTO Tea.

MOMEHT CcuiIbl OTHOCHTENBHO OCH BpamieHus. [lnedo cunbl. YcnoBug
paBHOBECUSA TBEP IOr'0 TENA.

TexHUYEeCKue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY,
JIBUKEHUE UCKY CCTBEHHBIX CITy THUKOB.

Jlemoncmpayuu

SIBneHME nHEP IKH.

CpaBHEHHE Macc B3aMMOJEHCTBY FOILINX TEJT.

Bropoi 3akon HeroToHa.

N3mep enne cuit.

Cioxxenue cuil.

3aBUCUMOCTh CHIIBI YIIPYTOCTH OT Aedop MalUH.

Hesecomocts. Bec Tena npu yckop eHHOM MOABEME U MTaICHUU.

CpaBHEHUE CUII TP EHUS TOKOST, KAYEHUS M CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEP 100 TeNa. BUuasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

N3ydenne qBmkeHNUs Op ycKa 1o HAaKIIOHHOH TUTOCKOCTH.



HccnenqoBanue 3aBUCMMOCTH CHJI YIIP YTOCTH, BO3HHUKAKOIMIMX B NP YKUHE U
pE3UHOBOM 00pa3ziie, 0T UX Aeop Maruu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOTO Tela, MMEIOLIETO OCh
Bp alLICHMUS.

Tema 3. 3aKOHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepuaibHOW TOYKU (Tela), CUCTEMbl MaTepHUaJIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE MMITYJIbCa Tella. 3aKOH COXPAaHEHUs HMMIIYJIbCa.
PeaktuBHOE nBHXKEHUE.

Pab6oTa cunbl. MOIIHOCTb CHITHI.

Kunernueckas sHeprusi matepuajibHOM Touku. Teopema 00 u3MeHEHUU
KUHETUYECKOW IHEP TUMU.

[ToreHunanbHas DHEPTHS. [ToreHunanbHas BHEPTHUA yIpyTro
nebopMupoBaHHOW mnpyxuHbl. [loTeHuuanbHass SHeprus Tena BOJIM3U
MOBEP XHOCTU 3EMJIH.

[loTreHnmanpHble W HEMOTEHIMAJIbHbie  cuibl.  CBs3b  pabOTHI
HENOTEHIMAJIbHBIX CHJI C M3MEHEHHEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXP aHEHUS MEXAHWY €CKOU SHEP THH.

VYrpyrue u Heynp yrue CTOJIKHOBEHHS.

TexHnueckrue yCcTpOMCTBA U NP AKTHYECKOE NP UMEHEHUE: BOOOMET, KOMED,
P Y>KUHHBIN UCTOJIET, ABUKEHUE P AKET.

Jlemoncmpayuu

3aKOH COXp aHEHUSI UMITYJIbCA.

PeaxTuBHOE NBMKCHUE.

[1epexo1 moTeHIIMAIBHOM SHEP TUH B KWHETUYECKYI0 U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydenue abCOMIOTHO HEYNPYroro yjapa ¢ MOMOUIBIO ABYX OJUHAKOBBIX
HUTSHBIX MasiITHUKOB.

HccnenoBanue cBsA3u pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEpTUu
TeJa Ha P UMEPE PaCTAKEHUS P €3UMHOBOTI'0 JKI'y Ta.

Paszaea 3. MoJiekyisipHasi pU3UKAa M TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MTOJ0KEHUS MOJIEKYJISIP HO-KUHETUYECKON TEOPHUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. [Auddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL YaCTHI] BeulecTBa. MoJaenu CTpOEHMsI Ta3oB, XKUAKOCTEH U
TBEP IBIX TEJ U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepbl MoJiekyJl. KonnuecTBo BemiecTa. [locrossHaas ABoraapo.

TennoBoe paBHOBecue. Temmnepatypau e€ usmepenue. [llkana remnepatyp
Lenbcus.



Mogens ugeanpHoro rasza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TEOPHUM MJICAILHOTO ra3a. AOCOJIIOTHAs TeMIepaTypa Kak mepa
CpeaHeld KWHETUYECKOW HHEPTUU TEIUIOBOrO JBMXEHHS dYactull raza. Illkana
temnepatyp KenbBuHa. ['a30Bbie 3ak0oHbL YpaBHeHue MenaeneeBa—KnaneipoHa.
3akoH JlanpToHa. M30mpo1ecchl B HacaaibHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiIeHUE H30IMPOLIECCOB: M30TEpMa, M30X0pa,
n3zobapa.

TexHuyeckue yCTpOWCTBA W MPaKTUUYECKOE NPHUMEHEHHE: TepMOMETD,
Oap omerp.

Jlemoncmpayuu

OmnbIThl, AOKa3bIBAIOUIME JTUCKPETHOE CTPOEHHE BemiecTBa, GoTorpaduu
MOJIEKYJI Op TAaHUYECKUX COCIUHEHUH.

OmnbIThl 110 1U(PPyY3UN KUIKOCTEN U ra30B.

Moenb Op OyHOBCKOTO JBH>KECHUS.

Mopens onbita IlTepHa.

OTBITHI, JIOKa3bIBAIOIIHE CYIIIECTBOBaHHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICUCTBUS.

Mopens, WILTIOCTpUPYIOLIasi P UPOAY JaBJICHUS I'a3a Ha CTEHKU COCy/1a.

OmbITEI, WITIOCTPUPYIONIUE YpPaBHEHHE COCTOSHUSA WACaJIbHOTO Trasa,
U30TIP OLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomawi

Omnpenenenne Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MeEp CHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEP ATy Phl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKTY TTap aMETPaMH COCTOSTHHS P a3pEeKEHHOTO
rasa.

Tema 2. OcHogbl mepmooOuHamuxku

TepMonnHamMuueckass cucreMa. BHyTp €HHss S9HEPTHS TEP MOAUHAMUYECKOU
CHCTEMBI U CTI0co0bI €€ m3MeHenus1. KonnuecTBo TeroThl U pabota. BHyTp eHH s
HEprUs  OJHOATOMHOIO  HWJ€aJbHOTO  rasa. Buael  Temionepenavu:
TEIUIOIP OBOJHOCTh, KOHBEKIUS, U3J1yYEHUE. Y IeJIbHAS TEITOEMKOCTh BEIIECTBA.
Koin4ecTBo TEITOTHI TP ¥ TEIJIOTEp e1aue.

[Torstue 06 amgmabatHOM mporecce. [lepBhIii 3aKOH TEpMOJIMHAMHUKH.
[IpumeHeHne mepBOTO 3aKOHA TEPMOJMHAMUKU K m3ompoieccaM. ['paduueckas
WHTEP Ip eTanus padoThIra3a.

BTop oii 3akon Tep MoauHaMUKH. HeoOpaTuMoCTh Ip 011eccoB B P UP OIE.

TeroBele  MamuHbl.  [IpUHOMIBI  IEMCTBUSL  TEIUIOBBIX  MAIIWH.
[IpeoOpaszoBanus »HEpTHH B TEIJIOBBIX MammuHaX. KosdduiueHT monesHoro
nercTBra TemoBod MammHbL. [{ukn KapHo m ero koaddummeHT moje3Horo
JENCTBUS. DKOJIOTUIECKUE P 00IEMBI TETITIOOHEP TETHUKHU.



TexHuyeckne yCTpOWCTBA M IMPAKTHYECKOE NPHUMEHEHHWE: JBUTATENb
BHYTpP €EHHET 0 Crop aHusi, ObITOBOM X 0JIOJIMITLHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEW PHEPTUU Tejla MPU COBEPIIEHUU PaOOThI: BBIIET
npoOKH U3 OYTBHUIKM MOJ JIEWCTBUEM CKATOrO BO3/yXa, HarpeBaHue 3pupa B
JATyHHOU Tp yOKe Iy TEM Tp eHusl (BUAECOIEMOHCT allus ).

W3MeHeHne BHY Tp €HHEH HEp ruu (TEMIIEp aTyphl) Tea P U TEIIONEp eaaue.

OnpiT mo aauabaTHOMY pacCUIMPEHUI0 BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu nap 0Bo# TypOUHBIL, ABUTATENS BHY TP EHHET'O CTrOp aHUS, P €aKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomawi

N3mep enue y 1enbHOM TEIUI0OEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Dazoswvie nepexoont

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kurenue. AOCOTIOTHAS U
OTHOCHUTENIbHAsA BIJIAKHOCTh BO31yxa. HachllleHHbIA map. YenbHas TEIUIOTa
nap 0o0pa3oBaHus. 3aBUCUMOCTh TEMIIEP aTyPbl KUTIEHUS OT AaBJICHUS.

TBép noe teno. Kpucrammueckue u aMmop GpHble T€1a. AHU30TPONHS CBONUCTB
kpucrtannoB. Kuakue kpuctamibl. CoBpemeHHble MaTepuanbl. I[lmaBineHue u
KpUCTaJLIM3alus. Y JenbHas TerioTa miasnenus. Cyonumanus.

YpaBHeHHE TEII0BOro 0anaHca.

TexHuyeckne ycTpoWCTBa M NPAKTUYECKOE IMPUMEHEHUE: TUTPOMETP H
MICUXP OMETP, KaJIOPUMETP, TEXHOJIOT U IOy YEHHSI COBPEMEHHBIX MaTEpUaIoB, B
TOM YHCIIE HAHOMATEPHUAJIOB, K HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NAP OB.

Kunenue np v MOHMKEHHOM J1aBJICHUMU.

CnocoObI U3Mep CHUSI BIAKHOCTH.

Habnroaenue Harp eBaHus U IJIaBJICHUS KP UCTAJLIMYECKOTO BEI[ECTBA.

JleMOHCTp anyst Kp UCTAJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

N3Mmep eHne OTHOCUTETLHOM BIIAXKHOCTH BO3yXA.

Paznen 4. JiekTpoauHamMuka
Tema 1. Inekmpocmamuka
DuiekTpu3anus Ten. ODJIEKTpHUYECKUM 3apsaia. JBa BUIa 3IIEKTP MUECKUX
3apsaa0B. [IpOBOHMKYM, AUAIEKTPUKUA U MOJYIPOBOJIHUKU. 3aKOH COXPaHEHHUS
AIIEKTP MYIECKOTO 3apsi/ia.
B3anmoneiictre 3apsa0B. 3akoH KynoHna. To4YeuyHbli 371€KTp MYECKUM 3ap ST .
Onektpuueckoe mnosie. Hampskx€HHOCTh 3nekrpuyeckoro mojs. [IpuHiun



CYyNEpPHO3UILIAN JIEKTP UUECKUX MNoJied. JIMHUM Hanp sHKEHHOCTHU JIEKTP UUECKOTO
MOJIS.

PaGorta cun oanekrpocratuyeckoro mnoJis.  [lotenmman. PaszHocTh
MOTEHUHAN0B. [IpOBOAHUKM W JHUAIEKTPUKA B 3JIEKTPOCTATUYECKOM TIOJIE.
JrsneKTp naeckas Ip OHUIAEMOCTb.

Dnektp 0éMKOCTh. KoHeHcaTop. DJIEKTp 0EMKOCTh IJTIOCKOTO KOHJEHCATOPA.
DHeprus 3apsLKEHHOTO KOHAEHCATOPA.

TexHUYecKue yCTpONCTBA W MPAKTUYECKOE IMPUMEHEHUE: SIIEKTP OCKOIL,
AJIIEKTPOMETP, JJIEKTPOCTaTHYECKas 3aIluTa, 3a3€MJICHHUE DJIEKTPOIpHUOOPOB,
KOHJEHCATOP , KOMHUP OBAJILHBIN AIllIapar, CTP y MHBIN [P UHTEP.

Jlemoncmpayuu

YCTp OMCTBO U ITP MHLIUIL IEUCTBUS JJIEKTP OMETPA.

B3aumMoaencTBre HasIeKTp M30BAHHBIX TEII.

DJIEKTP MUECKOE MOJIE 3aPSIKEHHBIX TEI.

ITp OBOXHUKHM B 3JIEKTP OCTATUYECKOM MOJIE.

DJIEeKTp OCTaTHUYECKAs 3aIIUTA.

JIA3TIEKTp KU B 3JIEKTP OCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JICKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOLIAAU
IJIACTUH, PACCTOSHUS MEK1Y HUMHU U JTUDJIEKTP MUECKOM P OHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomawi

N3mep enue 351eKTp 0EMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannutii 31ekmpudeckuit mok. Toku é paznuunpix cpedax

DJEKTpUYECKUI TOK. YCIOBHUS CYIIECTBOBAHMUSI DJEKTPHUUYECKOrO TOKA.
Ncrounuku Toka. Cumna toka. [I0CTOsIHHBIN TOK.

Hamnp soxenue. 3akon Oma JiJ1s yyacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YAEIbHOE COMPOTHUBJICHUE BEIECTBA.
[TocnenoBaTenbHOE, Tap ALIETbHOE, CMENIAHHOE COEAUHEHUE TP OBOAHUKOB.

PaGora oamekTtpuueckoro Toka. 3akoH JIxoymsa—Jlenma. MomHOCTD
AIEKTP UYECKOTO TOKA.

DJIEKTp OIBMKYIIAsl CHJIa U BHYTpPEHHEE CONPOTHUBIECHUE UCTOYHHMKA TOKA.
3akon OMa 17151 MOJTHOM (3aMKHYTOM ) A1eKTp nuecko rienu. Kop oTkoe 3aMbIKaHUE.

DJIeKTpOHHAsE  NPOBOJUMOCT  TBEPIABIX  METAIJIOB.  3aBUCUMOCTH
COTP OTUBJIEHUSI METAJJIOB OT TeMIIEP ATy pbl. CBEPXIIPOBOIUMOCTD.

DJIEKTp HUECKUil TOK B BaKyyMme. CBOMCTBA 31IEKTP OHHBIX Ty YKOB.

[TonympoBoauuku.  CoOcTBeHHAss ©W  TpUMECHas  IPOBOJIMMOCTh
noJTypoBoJHUKOB. CBoMicTBa P—N-miepexoaa. [1omynpoBoHIKOBEIE TIP UOOPHI.

DIJIEKTpUYECKMII TOK B pacTBOpax M paciiiaBax d3JIEKTP OJUTOB.
DJEKTP OJIMTUYECKAS TUCCOLIUALIMS. DIIEKTPOIIU3.



Onekrpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIII U HECAMOCTOSITENIbHBIM
pas3psan. Mosnus. [1na3ma.

Texnuueckue yCTpOHCTBA W NPAKTUUYECKOE MPUMEHEHHUE: amIiepMerp,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, 3JIEKTPOHATpeBaTElIbHbIE MPHUOOPHI,
AIIEKTP OOCBETUTENbHBIE TP UOOPBL, TEP MOMETP COITP OTUBJICHUS, BAKY yMHBIN JTUO,
TEp MUCTOP bl ¥ POTOP E3UCTOPBI, OTYTIPOBOJHUKOBBIH THO/, FaJIbBAHUKA.

Jemoncmpayuu

W3Mep eHre CUiibl TOKa U HAIp SHKEHUSL.

3aBUCUMOCTh CONPOTHUBICHUS LWINHJIPUYECKUX IMPOBOJHUKOB OT JIJIUHBI,
IUIOIIa Y IOTIEPEYHOr0 CEUCHUS U MaTep haja.

CwmelraHHO€ COeIMHEHHUE TP OBOAHUKOB.

[IpsiMmoe wu3MepeHue >IeKTpOoABMXKYyIIeH cuibl. KopoTkoe 3aMblkaHHe
rajJbBaHUYECKOI0 AJIEMEHTA U OLICHKA BHY TP €HHET'O COTIP OTUBJICHUSL.

3aBUCUMOCTH COTIP OTUBJICHUS METAJIJIOB OT TEMIIEP ATy PBL.

IIp 0BOAMMOCTB DJIEKTpP OJIUTOB.

HckpoBoit pa3psa v p OBOIUMOCTH BO3 Iy Xa.

OIHOCTOPOHHSS [P OBOAUMOCTh AUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopnuvie pabomawi

N3ydeHne cMeanHOTO COSAMHEHUS P €3UCTOPOB.

N3MmepeHre 3meKTp OJBIXKYIIEH CHIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIP OTUBJICHHUSL.

Habmnronenue anextp oymsa.

MexnpeaMeTHble CBA3U

N3yuenune kypca gusuku 6a3oBoro ypoBHs B 10 Kiacce OCyIecTBIsIETCS C
y4ETOM COJIepIKAaTeTbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMud MaTeMaTHKH,
OMOIOTHH, XUMUH, T€OTpa(UN U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimust, CBI3aHHbIE C U3YUYEHHEM METOJ0B HaYyUHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (PakT, Tumore3a, pu3udeckas BEIMYMHA, 3aKOH,
TEOp usl, HAOJIIOICHHE, IKCTIEP UMEHT, MOJIETTUPOBAHNE, MOIEIb, U3MEP EHUE.

Mamemamuxa: peEIIEHWE CHUCTEMbl YypaBHEHWH, JWHEWHas (QyHKINSA,
nap abosa, rurep 601a, UX TpadUKH ¥ CBOMCTBA, TP UTOHOMETpUYeCKUE PYHKITUH
CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TP UTOHOMETPUYECKOE TOKIECTBO,
BEKTOP bl U KX TP OCKIIMU HA OCH KOOP IMHAT, CII0KEHHE BEKTOP OB.

buonocusn: mexanmueckoe NBMKEHUE B )KUBOU npupojae, nuddysus, ocMoc,
TETI000MEH KUBBIX Op TAHU3MOB (BUIBI TEIUIOTIEP €/1a4H, TETNIOBOE P aBHOBECHE),
AIIEKTP UUECKUE SIBJICHUS B )KUBOU NP UPOJIE.

Xumusi: DUCKP ETHOE CTP OECHUE BEILIECTBA, CTP OCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUIKOCTEU U



ra3oB, 3JIEKTPHUYECKUME CBOMCTBA METAJUIOB, JJIEKTP OJUTHYECKAS IUCCOLMALIMS,
rajbBaHHUKA.

l'eoepaghusa; BnaxHOCTb BO3]1yXa, BETP bl, 0apOMETP, TEP MOMETP.

Texnonoeus.: npeoOpa3zoBaHUE BUKEHUHN C UCMOJIb30BAaHUEM MEXAHU3MOB,
y4ET TpEHUsT B TEXHHUKE, MOJIIMIIHUKHM, HCHOJIb30BAHHE 3aKOHA COXpPAaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET U JAPYTHUE), ABUraTElb BHYTPEHHETO
CropaHusi, mapoBasi Typ OMHa, ObITOBOM X 0JIOUIIBHUK, KOHIULIMOHEP, TEXHOJIOTUHU
NOJIy4eHHUsS. COBPEMEHHBIX MaTepuajioB, B TOM YHUCIE HAaHOMATEpHUAJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTP OPp UOOP OB,
KCEPOKC,  CTpYHHBI  NpPUHTEp,  JJEKTpOHArpeBaTelbHbIE  MNPHUOOPHI,
AIIEKTP 0OCBETUTENbHBIE TP UOOPBI, FaJIbBAHUKA.

11 KJIACC

Paznen 4. JiekTpoauHaMuKka

Tema 3. Maznummnoe noJie. IneKmpoMazHUMHAA UHOYKYUA

ITocrossHHBIE ~ MarHuThl. B3amMOAEHCTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruutHOoe mosne. BekTtop MarHMTHOW WHAYyKUMH. IIpuHIMND cynepno3uuuu
MAarHuTHbIX MOJIed. JINHUM MarHUTHOW MHAYKUMHA. KapThHA JTUHUIA MarHUTHOU
WH]TYKIIUH TIOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe nojie NpOBOJHMKAa ¢ TOKOM. KapTwHa nvHMIA WHIYKUOUU
MAarHMTHOTO MOJISI JJIMHHOTO HPSMOT0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
TP OBOJHUKA, KaTYIIKHK ¢ TOKOM. OnbIT Dpcrena. BzanMoaericTBre mp O0BOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MO1yJib M HAIIp aBIICHUE.

Cuna JlopeHiia, €€ MOyJib U HAamp aBJjicHUE. [[BroKeHUE 3ap sSIAKEHHON 4YaCTULIbI
B OJJHOP OJTHOM MarHuTHOM 1oJjie. PaGota cuiter JIopenta.

SIBeHME DIEKTPOMATrHUTHOM HHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
UHIAYKIUU. ODJIEKTPOABIKYINAS CWJIa HMHAYKUWMWA. 3aKOH 3JIEKTPOMArHUTHOMW
nHaykiuu Papanes.

BuxpeBoe snekrpuyeckoe moJie. DJIEKTPOABHKYILNAS CWIa WHAYKIUU B
TP OBOJIHHKE, ABMXKYIIIEMCS TOCTYIATENIBHO B OJHOPOJHOM MATHUTHOM MOJIE.

ITpaBuno JleHna.

NHOyKTUBHOCTh. SIBIIEHME CAaMOMHAYKIMHU. OJIEKTPOJBWXKYIIas CHIIa
CaMOMHIYKIUU.

DHeprus MarHUTHOTO MOJISI KATY KK C TOKOM.

DJIEKTp OMarHUTHOE TOJIE.

TexHnuecKkne yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE. MOCTOSHHBIC
MArHUTBI, AJEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHUL, UHAYKIMOHHAS I€Yb.



Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE IIEKTP OHHOI'O [Ty YKa MarHUTHBIM ITOJIEM.

JIvHMM MHAY KUY MArHUTHOTO TOJIS.

B3aunMoelicTBrEe 1By X P OBOJHUKOB C TOKOM.

Cuna Amnepa.

JenicrBue cuiibl JIop eHIla Ha HOHBI BJIEKTP OJIUTA.

SIBIIEHME IEKTP OMAarHUTHOM UHAY KLIHH.

IIpasuiio Jlenua.

3aBUCUMOCTD JIEKTP OJIBMKYIIEH CHJIBI MHAYKIHMH OT CKOPOCTH U3MEHEHHUS
MAarHMTHOTO ITOTOKA.

SIBneHne caMOMHY KLU K.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3y4yeHre MarHuTHOT O MOJI KATYIIKHU C TOKOM.

HccnenoBanue 1eiCTBUS NOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue IBICHUS JJIEKTP OMar HUITHOW UH]TY KLU H.

Pa3zpnen 5. KosieOaHust 1 BOJIHBI

Tema 1. MexanuuecKkue u 3,1eKmpoMazZHUmMHbIE KO1€0aHUA

KonebarenpHass cucrema. CBOOOJHBIE MEXaHUYECKHE  KOJIEOaHUS.
[Mapmonunueckue xonedanud. I[lepuon, yacrora, ammuTyaa u gasa KojedaHuil.
[Ipy»XuHHBIA MasgTHUK. MaTeMaTUYECKUN MAsATHUK. YPaBHEHUE Iap MOHUYECKUX
koJedanuil. [Ip eBpallieHre sHEp TUH TP U Tap MOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JE€KTpOMArHUTHbIE KOJIEOAHUS B
UJCATBHOM KOJE€OATEIbHOM KOHTYypE. AHAJOTHUS MEXKIY MEXaHUYECKUMH MU
AIIEKTP OMAarHuTHeIMM KosieOaHusMu. @opmysia TomcoHa. 3aKOH COXpPaHEHHS
SHEPTHH B U€aIbHOM KOJIE0AaTETbHOM KOHTYE.

[IpencraBienue o 3aTyXarouX KoJ1eOaHUsIX . BbIHY K /1€HHbIE MEXaHUY ECKHE
KoJjeOaHus. Pezonanc. BeIHy K I€HHBIE 3JIEKTP OMarHUTHBIE KOJIEOAHUS.

[lepemennpii TOK. CuHYCOMAANbHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIUTYAHOE W JIEUCTBYIOIEE 3HAUEHUE CUIIbl TOKa U
HAIIp SIKEHMUSL.

Tpancopmarop. IIpousBoacTBo, nepenaya u noTp €0JIEHUE 3T EKTP UUECKO I
SHEPTHUH. DKOJOTMUYECKUE P UCKHU TP U [P OM3BOJCTBE 3IeKTpodHeprun. KyneTypa
MCMOJIb30BaHMs 3JIEKTP OIHEPTUH B TIOBCEAHEBHOM )KU3HU.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE IMPHUMEHEHUE: SJIEKTPHUECKUn
3BOHOK, T€HEP aTOp IE€P EMEHHOTO TOKA, IMHUU 3JIEKTP OIIEepeavy.

Jlemoncmpayuu

WccnenoBanue mnapameTpoB KoJieOATENbHOM cUCTeMbl (MPYXUHHBIM WU
MaTeMAaTUYECKUN MasSTHHK).



Habnronenre 3aTyxarommx KoJieOaHui.

HccnenoBanne CBOMCTB BHIHYKIEHHBIX KOJICOAHUH.

HaOntonenue pe3onanca.

CB00OOIHBIE 31EKTP OMArHUTHBIE KOJIEOAHHUS.

OcuuniaorpaMMsbl (3aBUCUMOCTH CHJTBI TOKA M HATIP SIKEHUS OT BpEMEHU ) AT
AJIEKTP OMAarHUTHBIX KOJIEOAHU.

Pe3onanc mnpu 1OCIENOBATENIbHOM COCAUMHEHHHM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTH U KOHCHCATOP .

Mopens TUHUM 3JIEKTP OTIepEAaUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomawi

HccnenoBanue 3aBUCMMOCTH NEP KO MAJIbIX KOJI€OaHUN Ipy3a HA HUTU OT
JUTUHBI HUTH U MACChI TPy3a.

HccnenoBanue TmMepeMEHHOT0 TOKa B LENM U3  TMOCIEA0BaTEIbHO
COEMHEHHBIX KOHJIEHCATOP a, KATYILKH U P E3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpOMAHUMHbBLE 8 0IHbL

MexaHnnyeckue BOJIHBI, ycloBusi pacnpocTtpanenus. [lepuoa. CkopocThb
pacnpocTpaHeHuss W JJuHa BOJHBL. [lomepeuHble W MOPOJOJBHBIE BOJIHBI.
Wurep pep enums u qudp akiust MEXaHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DJIeKTp OMarHUTHBIC BOJHBI. Y CJIOBUS U371y YEHUS AJIEKTP OMarHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekrpomarautHoii BosiHe. CBOMCTBA
AIIEKTP OMAarHUTHBIX BOJIH: OTP aXKEHHE, TP eTOMIICHHE, TOJIsIpU3aius, 1udp akus,
unTep dep eHius. CKOpOoCTh 31EKTP OMArHUTHBIX BOJTH.

[Ixana 3mekTp OMarHUTHHIX BOJIH. [[priMeHeHune 311eKTp OMar HUTHBIX BOJIH B
TEXHUKE U OBITY.

[Ip uHIMIBI paguOCBs3H U TeNeBUACHU. Panronokanms.

DJIEKTp OMarHUTHOE 3arPsI3HEHUE OKP YKAIOILEeH CP bl

Texauueckue ycTpOWCTBA M TPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHKA B TEXHHKE U MEIUIIMHE, pajap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neyus.

Jlemoncmpayuu

O6pa3zoBanHue U pacnpoCTpaHEHHE MOTIEP €IHBIX U TP 00T BHBIX BOJTH.

KoneGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habnrogenne oTp axxeHusI ¥ TP €TOMJICHUS MEXaHIY€CKUX BOJTH.

Hab6mronenne narep gep eHimu 1 Audp aKIuu MeXaHII €CKUX BOJTH.

3BYKOBOM p €30HAHC.

HaOntonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJO0H U
4aCTOTOM KOJICOaHMIA.



HNccnenoBanue  CBOWCTB — JJIGKTPOMArHUTHBIX  BOJIH:  OTPa)KEHHE,
p €JI0MJICHUE, TOJISIpU3aLus, ATUPpaKLIus, HHTEP PepeHLHS.

Tema 3. Onmukxa

['eomerpuueckas ontuka. [IpsMoMHENHOE pacnpOCTpaHEHHE CBETa B
ogHOpomHoM cpene. JIyy ceera. ToueuHbIN HCTOUHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTp axkeHUs cBeTa. [loctpoenne n3oopaxeHuii B
IUIOCKOM 3€p KaJie.

[IpenomiieHune cBeTa. 3aKOHBI TP €TOMJICHHS cBeTa. AOCOIIOTHBIN OKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa moJHOTo
BHYTP EHHETO OTP aXKCHHUS.

Hucnepcus ceera. CinoxxHblii coctaB 0enoro csera. L{Ber.

CobOuparomue ¥ paccewBaroIiue JUH3bL. ToHKass nuH3a. DoKycHOe
paccTositHue M ONTHYEcKash cuja TOHKOW JuH3bl. [locTpoeHue n3obOpaxkeHuil B
coOMpaloIIUX U paccerBaromuX JInH3ax. Dopmyrna TOHKOU TUH3bI. YBEIUYECHHE,
JlaBAEMOE JIMH30M.

[Ipenenbl mp UMEHUMOCTH TEOMETP NUECKOU OTITUKH.

BonnoBas omntuka. MuTtepdepenuus cera. KorepeHTHblEe HCTOUHMKH.
VYcnoBusi HaOMIOJIEHUST MakCUMMYMOB U MHHMMYMOB B HMHTEp Qep HIIMOHHON
KapTUHE OT JIBYX CUH(}a3HBIX KOT'ep EHTHBIX HICTOYHUKOB.

Hudpakmus cBera. Judpaxinuonnas pemérka. YciaoBHEe HaOIIOAEHUS
IJIaBHBIX MAKCMMyMOB TIPpM NaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
nudp aKIIMOHHYIO P EHIETKY.

[Tongapuzanus ceera.

TexHuyeckne yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JIyIIa,
dboToanmapat, MPOEKIMOHHBIA ammapaTt, MHUKPOCKOI, TEIEeCKOI, BOJIOKOHHAs
OnTHKA, TU(P AKITMOHHAS P eIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacIpOCTpaHEHUE, OTPAXKEHHE W MPEIOMIICHHE CBETA.
Onrryeckue mp uOOPHI.

[TonHOE BHY Tp €HHEE OTp a’keHre. Mo1e11b CBETOBOIA.

HccnenoBanue CBONCTB M300pakKEHUH B TMH3AX.

Moaenu MUKpP OCKOTIa, TEIECKOTIA.

Habmronenne natep gep eHIy CBeTa.

Ha6mronenne qudp akimm cBera.

Habmronenne qucnep cuu cBeTa.

[Tosmydenue criekTpa ¢ MOMOIIBIO P U3MBL.

[Tomy4enue criekTpa ¢ TOMOIIbI0 JU(P aKITMOHHOH P SIIETKH.

Hab6nronenne nmonsipusaiiiu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomoi



M3Mmep eHne nokas3aTens Ip eJIOMJICHUS CTEKIIA.
WccnenoBanue cBOMCTB M300pakKeHUM B TUH3aX.
HaOmnronenue qucnep cuu cera.

Pa3znesn 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIBLHOCTH

['paHMibl  TPUMEHUMOCTHM  KJIIACCHMYECKOM  MexaHukd. [loctynatsl
CHEIUAILHOW TEOpHUU OTHOCHUTEIIBHOCTH: WHBAPHUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IIP MHIMIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aME/IJIEHHE Bp EMEHHU M COKP alllEHUE
JUTUHBI.

DOHepTrus U UMITYJIbC P €N TUBUCTCKOM YaCTHIIBI.

CBsI3b MacCChl C HEPTUEHU U UMITYJILCOM P ENSATUBUCTCKOM YaCTULIBI. D HEP U
MOKOSI.

Pa3zgen 7. KBantoBas pusuka

Tema 1. dnemenmul KEAHM OGO ONMUKU

®oTtonbl. Dopmyna [1nanka cBsizu 3Hep rUK HOTOHA C €r0 YACTOTOU. DHEPTHUS
Y UMITYJIbC OTOHA.

OTtkpriTue u uccnenoBanue porodrddexra. OmpiTel A. I'. CtoneroBa. 3aKOHBI
doToapdexra. YpaBuenue DitHmreriHa s potorpdexra. «KpacHas rpanuia
dboTorddekra.

Jasnenmne ceera. OnbiTel I1. H. JleGenena.

XHMMHYECKOE JICUCTBHE CBETA.

TexHuyeckne ycTpoOWMCTBA M TPAKTUYECKOE NpHUMEHEHHE: (HOTORIEMEHT,
dboTOIaTUMK, COTHEUHAs OaTapes, CBETOAUO.

Jlemoncmpayuu

®oTo3¢(deKT Ha YCTAaHOBKE C IIMHKOBOM IJTACTHHOM.

WccnenoBanue 3ak0HOB BHeETHETO (hoTOA(PdeKTa.

CBeToano.

Conneuynas OaTapes.

Tema 2. Cmpoenueamoma

Mogaens atoma Tomcona. OmbeiTel Pe3depdopaa mo paccessHuo o -4acTHIl.
IInanerapuasa monens atoma. lloctynatel bopa. U3nydenue m moriouieHue
(GOTOHOB TIpH TEpEX0Je aToMa C OJHOTO YPOBHS PHEPTUH HA Npyroi. Bumsl
ciekTp oB. CHEKTp yp OBHEN 3HEP TMM ATOMa BOJAOPO/IA.

BosnoBsie cBoMcTBa yactuil. Bosnel ne bp ot Kopmy ckynsipHO-BOTHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE W31y YEHUE.

TexHn4ecKkne yCTpOMCTBA M TNPAKTUYECKOE IMPUMEHEHUE: CHEKTPAJIbHBIN
aHaJIn3 (CIEKTP OCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monenb onbita Pezep popaa.
Ornp enenenyie JIUHBI BOJIHBI J1a3€pa.
HaOntoaeHue nuHeiuaThiX CIEKTP OB U31y4YEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomawi
HaoOntogenue nuHeiuaToro crekrpa.
Tema 3. Amomnoe aopo
DKCIEpUMEHTHI, JTOKA3bIBAIOIIME CIOKHOCTb CTpOE€HMUS snpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pe3epdopna  mo  ompeneneHuro  cocraBa
paauoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMma-u3aydyeHUs.
BrusiHre paaroakTHBHOCTHY Ha )KUBBIE OP TaHU3MBL
OTtkpbiTHE IpOTOHA U HelTpoHa. HyknonHas mozens siapa ['eitzenOepra—
NBanenko. 3ap s sapa. MaccoBoe uucio siapa. M30Tonsl.
Anbda-pacnaa. OJNEKTPOHHBII W TMO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4YEHHUE. 3AKOH PaIMOAKTUBHOIO Paciaaa.
DHeprusi CBSI3U HYKJIOHOB B sifip €. Sl aep Hble cuiibl. JleekT Macchl aapa.
SlnepHble peakuuu. /lenenne u CUHTES s1€p .
SAnepuwiit peakrop. TepmosaepHbiii cuate3. [IpoOiemMbl W mep CEKTUBBI
AJ1€p HOM SHEP T€TUKH. DKOJIOTMUECKHUE ACHEKTHI 51J1€p HOM SHEP TETUKH.
DiieMeHTap HblE 4acTUILbL. OTKP BITHE MO3UTPOHA.
MeTto 161 HaOI0ICHHUS U P ETUCTP ALY DJIEMEHTAPHBIX YACTHIL.
dyHIaMEHTaTbHBIC B3aUMOACHCTBUS. EMMHCTBO M3HUecKoit Kap THHBI MHpA.
TexHuueckre ycTp 0MCTBa U TP aKTHYECKOE [P UMEHEHUE: JO3UMETP , Kamepa
Bunbcona, saepHbIii p eakTop, aToMHast 0oMoOa.
Jlemoncmpayuu
CUYETUHNK MOHU3UP YIOIIUX YaCTHUL.
Yuenuueckuii sxcnepumenm, 1abop amopHuvle pabomoi
HccnenoBanue Tp €KOB 9aCTHIL (10 TOTOBBIM (GOTOTP apusim).

Pa3zgeu 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

OTanel pa3BuTUsA acTpoHOMUU. [ Ip MKIagHOE B MUP OBO33PEHYECKOE 3HAUECHUE
aCTp OHOMUMU.

Bun 3B&3nnoro Heba. Co3Be3nusi, SpKue 3BE3JIbI, MJIAHETHI, UX BHINUMOE
JIBUKECHUE.

CoJtHeuHas cucrema.

Counnne. CoisiHeuHass akTUBHOCTh. McrouyHuk 3Heprum ConHLA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CHEKTpalibHbIA KJIacCc —
CBETUMOCTB». 3BE3Ibl I'JIaBHOW MOCIEI0BATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3] TJIABHOW MOCIEIOBATENBHOCTA. BHYTpEHHEE CTpOEeHuE



3BE31. COBpEMEHHBIE TP EACTABICHUS O IIP OMCXOKICHUH U 3BorolK CoJIHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunsiii Ilyte — Hama [amaktuka. [losoxxenne n newxenne CosHua B
['anaxTtuke. Tunbl ranakTuk. Paguoranaktuku v kBa3apsl. UEp HbIE IBIPBI B I 1P aX
TaJIaKTHUK.

Bcenennas. Paciiup enue Beenennoit. 3akon Xa606i1a. Pazoeranue rajiak TUK.
Teopus bosb1oro B3peiBa. PenukToBoe u3nydeHue.

MacmtabHasi ctpykrypa Beenennoil. Meraranakruka.

Hep eménnsie rp 00J1eMbl aCTPOHOMMUHU.

Yuenuueckue nabnooenus

Habmronennst HEBOOPYKEHHBIM I'J1a30M C UCIIOJIh30BaHUEM KOMITbIOTEPHBIX
P UJTOKEHU JIT15 OTIP €/IeJIEHUS TTOJI0XKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKP €THY IO
J1aTy: OCHOBHbIE cO3Be3 11 CeBep HOTO MOJTY LIAPUS U SIp KKE 3BE3bI.

Hab6mronenus B teneckon JIlynsl, maner, Mneunoro I[1yTu.

O0o001maromniee NOBTOpPEeHUE

Pons ¢u3ukn ¥ acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cpepax AesiTeNbHOCTH YelloBeKa, pOoJib UMeCTO (pU3uKu
Y aCTp OHOMHH B COBp EMEHHOM HayUHOU KapTHHE MUPa, P 0JIb (PU3UUECKOM TeOp uu
B (GOpMHUpPOBAHUM TIPEACTaBICHUNA O (U3NUECKOW KapTUHE MHpa, MECTO
bu3nuecko Kap THHBI MHUpa B 00IIEM P sITy COBPEMEHHBIX €CTECTBEHHO -HaY YHBIX
TP €ICTABIIEHUI O TP UP OJIE.

MexnpeaMeTHble CBA3U

N3yyenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisiercs ¢
YUYETOM COJIEpKATENbHBIX MEXIPEIMETHBIX CBA3€ C KypcaMHd MaTeMaTHKH,
OMOJIOTHH, XUMUH, TeoTpadru U TEXHOJIOTHH.

Meocnpeomemmuvie nousimust, CBA3aHHbIC C U3YUYCHUEM METOJ0B HaYyUYHOTO
MO3HAHUS: SIBJIEHUE, HAay4YHBIM (pakT, rumoresa, puanyeckasi BEIMYMHA, 3aKOH,
TeOp usl, HAOJI0ICHHE, IKCTIEP UMEHT, MOJIETTUPOBAHNE, MOIEIb, U3MEP EHUE.

Mamemamuxa: peEMIEHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TP UITOHOMETP UYECKOE
TOXJECTBO, BEKTOPBI U UX MPOEKIHMU HA OCH KOOPIWHAT, CIOKEHHE BEKTOPOB,
NP OU3BOJIHBIE DJIEMEHTApPHBIX (DYHKIMM, MPU3HAKUA MOJO0OUS TPEYTrOJIbHHUKOB,
OTIp €JIeTICHE TUTOTIA TU TUTOCKUX (pUryp 1 00bEMa Tell.

buonocus: snextpuueckue sIBIECHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIE
JIBVDKCHUS B dKUBOW NP UPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU NP UPOJE, NECHCTBUE
paauanyy Ha )KUBbIE€ OP TAHU3MBI.

Xumus: CTpOCHUE ATOMOB U MOJIEKYJI, Kp UCTAJUIMYECKAsl CTP YKTypa TBEP AbIX
TENI, MEXaHU3MBbI 00pa30BaHUS KPUCTAUIMUECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJIN3.



l'eocpaghusa: ™MarHuTHBIE TIONIOCA 3€MJIM, 3aJieKH MATHUTHBIX PY/I,
(oTochEMKa 3eMHOM OBEP XHOCTH, P €JICKa3aHNUE 3EMJIETP ICEHUH.

Texnonoeus: NUHUM DIEKTpONEpeaady, TIeHepaTop MEepeMEHHOro TOKa,
AIIEKTP OJIBUraTellb, UHAYKIIMOHHAS 1€4b, pajap, paaronpUEéMHUK, TEIEBU30D,
anTenHa, tenedon, CBY-neub, mpOEKIMOHHBIN anmapat, BOJIOKOHHAS OITHKA,
coTHeyHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMDBI 110
PU3NKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOoro mpeamera «Duszuka» Ha ypOBHE CpEIHEro 0OIIero
00p azoBanus (0a30BbIN YPOBEHB ) I0JIKHO O0ECTIEUUTD IOCTHXKEHUE CIENY FOIIHX
JUIHOCTHBIX, METATIP €ZIMETHBIX H ITP €IMETHBIX 00Pa30BaTEIBHBIX P €3YIIHTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE p €3YJIBTAThl 0OCBOCHUS y4EOHOTO Ip enMeTa « DU3KKay J10J1 K H bl
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTb OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTpPEHHEM NO3UIMEN JTUYHOCTH, CHUCTEMOMN IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YyOEKIAEHUH, COOTBETCTBYIOIINX
TP aAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIEeCTBa, pacIIUpEHUE KU3HEHHOTO
OTIbITA U OIBITA JICSITENBHOCTH B P OLIECCE P €ATIU3ANA OCHOBHBIX HAIp aABJICHUIN
BOCIIUTATEIIbHOM AESATEIILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaIaHCKOr0 BOCIIUTAHUSA:

c(op MUPOBAHHOCTH I'P AXKAAHCKON MO3UIIMH 00y YaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA P OCCUHCKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIIEUYETIOBEUECKUX TI'YMAHUCTUYECKUX U
JIEMOKP ATUYECKHUX LIEHHOCTEMN;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEPECaX I'pa)KJaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUH B 00p a30BaTEIbHOM OpraHu3alliu;

YMEHHE B3aUMOJIENCTBOBATH C COLIUAIbHBIMA HHCTUTY TAMH B COOTBETCTBHUU C
uX QYyHKIUSIMHU U HA3HAUYCHHUEM;

TOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

2) MIaTPHOTHYECKOTO BOCIUTAHMS:

chopMUp OBAaHHOCTh P OCCUICKOM P aXIAHCKOU VUJICHTUYHOCTH,
NaTp UOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHMS:

c(op MUPOBAHHOCTH HP ABCTBEHHOT'0 CO3HAHUS, STUUECKOTO TOBEACHHUSI;

CIOCOOHOCTh OLIEHMBATh CUTYaIMIO0 M MPUHUMATh OCO3HAHHBIE pEUICHUS,
OpPHUEHTUPYSCh HA MOPaJIbHO-HP ABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJ[a B IOCTP OCHUE yCTOMYMBOTO Oy IYIETO;

4) 3cTeTHYeCKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIFOUas 3CTETUKY HAYYHOT O TBOPYECTBA,
npucyuiero pu3ndeckoit Hayke;



5) TpyA0BOI0 BOCIIMTAHMSI:

HWHTEpEC K pa3audHbIM chepam mpodeccHoHaTbHOW NEeITeIbHOCTH, B TOM
YUCIIC CBA3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHE COBEP IIIaTh OCO3HAHHBIHN BEIOOD
Oy mymeli mp opeccuu 1 p eaIn30BbIBATH COOCTBEHHBIE )KU3HEHHBIC TTaHbI,

TOTOBHOCTH U CIIOCOOHOCTh K 00 a30BaHUIO0 U CAMOOOPA30BaHUIO B 00J1aCTH
(bU3MKY Ha TIP OTSOKCHUH BCCH YKM3HU;

6) 3K0JIOrHYeCKOT0 BOCIIUTAHMS

cOpMHUP OBAHHOCTh 3KOJIOTUIECKON KYJIBTYphI, OCO3HAHHE TJI00ATHLHOTO
Xap akTepa dKOJIOTUYECKUX TP 00sIeM;

IJTAHUP OBAHUE U OCYILIECTBIICHUE JEUCTBUU B OKP Y>KAIOILEH CP €11€ HA OCHOBE
3HAHMA LEJIeW yCTOMYHUBOTO Pa3BUTHSA YEIIOBEYECTBA,

pacIIMpeHue OIbITa JIEATCILHOCTH SKOJOTHYCCKOW HAIpaBJICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUM 110 (PU3HKE,

7) HEHHOCTH HAYYHOT O MO3HAHMSI:

cOpMHP OBAHHOCTH MHP OBO33p CHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
yPOBHIO Pa3BUTHS (U3HUECKON HAYKH,

OCO3HAaHHE IICHHOCTH HAY4YHOW JEATEIHbHOCTH, T'OTOBHOCTH B TIpOIIECCe
U3y4eHHUs (QU3UKHA  OCYIISCTBISATh IPOCKTHYID W HCCIICIOBATEIBCKYIO
e TSIIbHOCT HHIMBHUTY JIbHO M B TP yTITIC.

METANPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHBeEPCaJIbHbIE yUeOHbIe el CTBUS
ba3zoBble 1ornyeckue 1ecTBus:
CaMOCTOSITENIbHO ~ (OpMYyJIMPOBAaTh U  aKTyalU3UpOBaTh MpoOliemy,
paccMaTpUBaTh €€ BCECTOP OHHE;
ONPENENATh LENH JEITEIIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUHU HX
JOCTUKECHUS;
BBIABJIATh 3aKOHOMEPHOCTM W NPOTHUBOPEUYHUS B PacCMaTpUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThIBaTh IUIAH pEUIEHUS NpOOJIEMBbl ¢ YUETOM aHaN3a UMEIOIINXCS
MaTep MaJIbHBIX U HEMATEP HAJIBHBIX P ECYPCOB;
BHOCHUTB KOPPEKTHUBBI B IESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE P €3YJILTATOB
LEJISIM, OLICHUBATh P UCKH NIOCIIEICTBUM IESITEILHOCTH;
KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUAX pEajbHOrO,
BUP TY AJIbHOI'O 1 KOMOMHUP OBAHHOT' O B3aUMOJICHUCTBUS;
pa3BUBATH KpP €aTUBHOE MBIIIJIEHHUE TP U P €1LIEHUH )KM3HEHHBIX TP 00JIEM.
ba3zoBrble nccienoBaTeIbCKue 1CHCTBHA:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMHA MOHATUSAMHA U METOJAMH
(bu3nuecKoil HAyKH;



BJIJICTh HABBIKAMH YISOHO-HCCIICIOBATEIIHCKON 1 TP OCKTHOM JIEATEITbHO CTH
B 00sactu GU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a/1ad (GU3NUECKOr0 COJCpKaHUs, TP UMEHEHUIO P a3JIUIHbIX
METO]I0B IO3HAHUS,

BIIaJICTh BHUJAMH JICSITCIBHOCTH II0 TIOJYYEHUIO HOBOTO 3HAHHS, €r0
WHTEpIp eTallii, TpeoOpPa30BaHUI0O W NPUMCHCHHIO B Pa3JIWYHBIX YUYEOHBIX
CUTyaIHsIX, B TOM YHCJIE ITPH CO3aHNN YICOHBIX TIP OCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISTh TP MIMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTATh THIIOTE3Y ©€ peIIeHHs, HAXOJUTh apTyMEHTHI IS J0Ka3aTeabCTBa
CBOMX YTBEp KJICHUM, 3a]]aBaTh IapaMeTPhl U Kp UTEP MU P CIIICHUS,

aHAJIM3UPOBATh IIOJyYEHHBIC B XOJ€ pCEIICHUS 3aJadyd Pe3yJbTaThl,
KP UTHYECKH OIICHUBATH UX JIOCTOBEP HOCTh, ITP OTHO3UPOBATH N3MEHEHHE B HO BBIX
YCIIOBUSAX;

CTaBUTh U (POPMYyJIHUpPOBATH COOCTBEHHBIE 3a/lauM B 0O0pa3oBaTeIbHOMU
e TSIIbHOCTH, B TOM YHUCIIC TP U U3YYCHUN (DPU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIICHUBATH P NOOPETEHHBIH OTIBIT;

yMETh TICPEHOCHTHh 3HaHHWA 10 (U3NKE B MPAKTHYSCKyI0 00JacTh
KU3HEICATCITLHOCTH;

YMETh HHTEI'p UP OBATh 3HAHUS U3 P a3HBIX ITP €IMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJICH, TIP €/JTaraTh OPUTHHAIBHBIC ITOIXOJIBI U P SIICHHS;

CTaBUTh IP 00JIEMBI M 3a]1a49H, JIOITY CKAIOIIHE aTbTePHATHBHBIC P CIIICHUS.

Pabora c ungopmanueii:

BJIaJICTh HABBIKAMH ITOJ Ty YeHUS HHPOP MAITUH PU3HIECKOT O CO ISP )KaHUS U3
WUCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIICCTBIATH TOWCK, aHAJIU3,
CHCTEMATH3AIUI0 M WHTEPIIP CTAMI0 HHPOPpMAIMKH Pa3IMYHBIX BHUIO0B U (HOPM
TP €/ICTaBIICHUS;

OIICHUBATh JOCTOBEP HOCTh MH(POP MAITHH;

UCMOJIb30BaTh CPEACTBA HMHPOPMAIMOHHBIX M KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B p EIIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U Op TAHU3 AIIMOHHBIX
3a7a9 ¢ COOJIIofeHuEM TpeOOBaHUN SPTOHOMHUKH, TEXHUKH O0€30TaCHOCTH,
TUTHEHBI, pEeCypcocOepeKeHusi, TMPaBOBBIX © OTHUYECKHMX HOPM, HOPM
nH)OPMAITMOHHO M 0€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COJAEpIKaHUS B Pa3NUUYHBIX (opMaTax C
y4€TOM Ha3Ha4YeHUS MHPOP MAITUH U LIETICBOH ay IUTOPHH, BHIOUpasi ONTUMAJIBHY 1O
dbop My Mp encTaBiICHUS ¥ BU3Y ATU3ALINH.

KoMMyHHKaTHBHBbIE YyHUBEP CAJIbHbIE Y4eOHbIe 1eliCTBUS:
OCYILECTBIISITh OOIIEHUE HA yp OKaX (PU3UKHU U BO BHEYP OUHOM 1€ATETBbHOCTH;
pacno3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTyalluii W CcMAr4athb
KOH(ITUKTBHIL;



pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHUS C MCHOJIb30BAHUEM
SI3BIKOBBIX CP €JICTB;

NOHUMATh U UCMOJb30BaTh MPEUMYILECTBA KOMaHAHON U UHAUBUAYaTbHON
paboThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBHI C yuy€TOM OOIIMX
MHTEP €COB U BO3MOKHOCTEH KaX/10T0 UJIeHa KOJIJIEKTHBA;

OPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPTaHU30BBIBATH W
KOOPJAUHUPOBATh JCUCTBUSA MO €€ JOCTMKEHHMIO: COCTaBIISITh IUIAH JIEUCTBUH,
pacnpenensitb poJii ¢ YY4ETOM MHEHMH Y4YaCTHUKOB, OOCYXKIaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAadye€CTBO CBOEro BKJAJa M Ka)KJOr0 y4YaCTHUKAa KOMaHJbI B
OO1LIMIA pEe3yabTaT O pa3pabOTaHHBIM KP UTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OLIEHWBAThb HUIEU C MO3ULUUU HOBU3HBIL,
Op UTUHAJILHOCTH, TP aKTUYECKOM 3HAUYNMOCTH;

OCYILECTBISITh TO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B PAa3JIMUHBIX
CUTYyaIMSIX, TIP OSIBISITh TBOPUECTBO U BOOOpaxeHUE, ObITh MHUIIUATUBHBIM.

PerysiTuBHbIC YHUBEpPcaJIbHbIe yUYeOHbIe 1€l CTBUSA
Camoopranusanms:

CaMOCTOSITENIBHO OCYILECTBIIATH [MO3HABATENbHYIO JIEATEIBHOCTh B 001aCTH
¢U3UKM W acTpOHOMMH, BBISBIATH MNPOOJIEMbI, CTaBUTh U (POPMYJIHUPOBAThH
COOCTBEHHEBIC 3a/1aUH;

CaMOCTOSITETIBHO COCTaBJISATh IUIAH PEIICHUsS PAacCUETHBIX M Ka4ECTBEHHBIX
3aJ1a4, IJ1aH BBITIOJIHEHUS [P aKTUYECKOU PaOOThI C yUETOM UMEIOILIUX CSL P ECY P COB,
COOCTBEHHBIX BO3MOKHOCTEN U TP €AMTOYTEHHI;

J1laBaTh OLICHKY HOBBIM CUTY alIUsIM;

pacIIMpsTh paMK1 y4eOHOTO [P €IMETa HA OCHOBE JIMYHBIX TP €ATIOYTEHU;

JienaTth OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTH 34 P CLLICHHUE;

OLICHUBATh TP HOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (POPMUPOBAHUIO U NPOSABICHUIO 3PYAUIMH B 00JacTH
(bu3MKH, OCTOSIHHO MOBBIIIATH CBOM 00 a30BATENbHBIN U KYJIbTYPHbIN Y OBEHb.

CaMOKOHTPOJIb, SMOLIMOH AT BbHbBII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE P €3yJIbTATOB LIEIISIM;

BJIaJIecTh HaBbIKAMHM [O3HABAaTEIbHOW pedieKkcud KakK OCO3HAHUs
COBEpILIAEMBIX JCHCTBUM W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJbTATOB M
OCHOBAHMH;

UCMOJIb30BaTh NP UEMBI p e(hIeKCUH JJ1s1 OLIEHKU CUTYalluu, BLIOOpa BEp HOTO
pelieHus;



yMETh OIICHHBAaTh PHUCKA M CBOEBPEMEHHO NPWHUMATh PEIICHHS 10 HX
CHUKCHHUIO;

NPUHUMATh MOTHUBBI W apTYMEHTHI JPYTUX MPH aHAIN3E Pe3yJIbTaTOB
e TEIIbHOCTH;

P UHUMATh ce0s1, TOHUMAs CBOM HEJJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTYMEHTHl JPYTUX IPH aHAIU3E Pe3yJIbTaTOB
NeSITeTbHOCTH;

Ip U3HABaTh CBOE P aBO U P aBO JPYTUX HA OIITUOKH.

B mporecce 1ocTiKeHUS TUIHOCTHBIX PE3YJIBTATOB OCBOSHHS TP OTPaMMBI
no Qu3uke I8 YpOBHS CpeaHero ooOmero oOpa3oBaHUs Y OO0yYaromIMXCS
COBEPILIEHCTBY €TCS AMOIMOHATBHBIH UHTEJICKT, T €/TI0JIaT AFO T
c(Op MUPOBAHHOCTb:

CaMOCO3HaHMUSI, BKITFOUAIOIIETr 0 CIIOCOOHOCTh IOHUMATh CBOE YMOIIMOHATIBHOE
COCTOSIHH€, BUJICTh HAIIP aBJICHUS P a3BUTHUS COOCTBEHHON SIMOIIMOHAIBHOM cep bl,
OBITH YBEp EHHBIM B CE€0€;

CaMoOp eryaup OBaHMsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TP UHUMATh
OTBETCTBEHHOCTh 3a CBO¢ IIOBEACHUE, CIIOCOOHOCTh aJanTUpPOBaThCA K
SYMOITMOHATBLHBIM U3MEHCHHSIM U TIP OSIBIISATh THOKOCTB, OBITH OTKD BITHIM HOBOMY,

BHYTp €HHEH MOTHBAIINH, BKITIOYAIONIEH CTPEMIICHUE K JIOCTIKEHUIO TIeTTH U
yCIeXy, ONTUMH3M, HHHIIMATHBHOCTh, YMCHHE JICHCTBOBATH HMCXOMS M3 CBOMX
BO3MOKHOCTEM;

IMIATHH, BKITIOYAIOIIEH CITOCOOHOCTh MOHUMATh IMOIIMOHAIILHOE COCTOSTHUE
IPYTUX, YYHUTHIBATH €r0 MPU OCYIIECTBICHUH OOIICHUs, CIHOCOOHOCTh K
COYYBCTBUIO M COTIED S)KUBAHMIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAOIUX CITIOCOOHOCTD BBICTP aBATh OTHOIII CHUSI
C Ip yTUMHU JIFOIbMH, 3a00TUTHCS, TIP OSABIIATH HHTEP €C U pa3periaTh KOHOIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kiaacce mpenMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTP aKaTh ¢(HOP MUPOBAHHOCTh y O0YUAIOIIMXCS Y MEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpPax pPoJib U MeCTO (pu3uku B (GOp MUP OBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBl MHpPa, B Pa3BUTUU COBPEMEHHOM TEXHHUKH
TEXHOJIOTUH, B ITP AKTHYECKOU 1EATEIbHOCTH JIFOEH;

YUYUTBHIBATh TPAHULBl TNPUMEHEHHUS HW3YUYEHHBIX (PU3NUECKUX MOJENIEH:
MaTep MaJibHas TOUKa, UHEP LIMaJIbHAsl CUCTEMA OTCUETA, AOCOJIFOTHO TBEP 10€ TEIIO,
UJCaJIbHBIN a3, MOJIEIN CTP OCHUS I'a30B, )KUIKOCTEN U TBEP IBIX TEJ, TOYCYHBIN
AIIEKTP MUECKUH 3ap A7 P U p ELICHUU (PU3UYECKUX 3aaY;

pacno3HaBath (pU3NUYECKUE ABIEHUS (IIP OLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA U



IEKTPOJAMHAMHUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE TP SIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TMaJieHUE TeN, JBWXKEHHE MO OKPYXKHOCTH, WHEpIUS,
B3auMoieicTBUE Tel, Tuddy3usi, Op 0OyHOBCKOE ABUKEHUE, CTP OCHUE KUJIKOCTEH
U TBEP ABIX TEJ, U3MEHEHUE 00bEMA TeJT TP U HATP €BaHUU (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHE, MCIapEHUEe, KOHICHCAIUS, TUIaBJICHUE, KPUCTAJLUIN3allus, KUIICHUE,
BJIAKHOCTh BO3/yXa, TOBBIIIICHHUE IABJICHUS ra3a [P U €ro Harp €BaHUH B 3aKP LITOM
CoCyjlie, CBSI3b MEXIYy IMapaMeTpaMyd COCTOSIHMS Ta3a B M30MpoOIlleccax,
AJIEKTP U3AITHUs TEJT, B3AUMOICHCTBUE 3aP SI/10B;

OTUCBHIBATh MEXAHUYECKOE JBWKECHUE, UCMHOJIb3ysl (PU3NUECKUE BEIMYUHBI:
KOOpJMHATa, MyTh, MEpEMEIIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC T€la, KHHETUYeCKasl SHEPTHs, MOTECHIIMAIbHASI SHEPTHUS, MEXaHUYECKas
paboTta, MexaHW4YecKass MOIINHOCTh; NPU ONMHWCAHWUU TPABUIBHO TPaKTOBAThH
(bU3UYECKU CMBICT HUCHOJB3YEMbIX BEJIWYUH, WX O0O3HAUYEHUS U CIUHUIBI,
HaXO0JUTh (hOP MyJIbI, CBA3BIBAIOIINE JAHHY IO (DU3UYECKYI0 BETUUUHY C P yTUMH
BEJTMUYMHAMU;

OTNUCBHIBATh H3yYEHHBIC TEIUIOBbIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHMUS,
UCIIONIB3YS (PU3MYECKUE BEIWYWHBI: JAaBJIICHHE Ta3a, TeMIeparypa, CpemaHss
KMHETUYeCKasi DHEPTUSI Xa0THUECKOTO ABMKEHUS MOJIEKYJI, Cp €THEKBaApaTUd Has
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTpPEHHSS dHEpTHs, paboTa rasa,
KO(PPUIMEHT TOJe3HOTO JEUCTBHS TEIJIOBOTO JBHTraTels; MPU OIHCAHUU
MPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEIIMYUH, HUX
0003HaYEHUA U EIUHUIBI, HAXOJAUTh (OPMYJIbI, CBSI3BIBAIONINE JAHHYIO
(U3UYECKYI0 BEIMYMHY C 1P YTHUMH BETHUMHAM;

OTIMCBIBATh M3YUCHHBIC MJICKTP MUECKUE CBOMCTBA BEIIECTBA U DJICKTP HUECCKHE
siBAeHUS (TIP OLIECCHI ), UCIIOJIB3Y S (PH3UUECKHE BEITUIMHBI: JICKTP MUESCKHUH 3ap s/,
AIIEKTP MYECKOE MOJIE, HAMP SHKEHHOCTD MOJIS, MOTEHIIUAJI, pa3HOCTh IOTEHIIUAJIOB;
pY OMNHCAHWW TPABWIBHO TPAKTOBATh (DM3WYECKUNW CMBICT HCIIOJIb3YyEMBbIX
BEIWYUH, UX O0O3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO PU3UYECKYI0 BETUYUHY C 1P yTUMH BETUYNHAMU;

aHaJIM3UPOBATh (PU3UUECKHUE TP OLIECCHl U SABJICHHUS, UCTIOb3Ys GU3HUECKUE
3aKOHBI Y TP MHIUIIBL: 3aKOH BceMup HOro TsiroTeHus, |, Il u lll 3akonst HeroToHAa,
3aKOH COXpPaHEHHMs MEXAHMYECKOW HHEPTUHU, 3aKOH COXPAHEHUsS HWMITyJibCa,
OPUHIUI CYyNEPHO3UIMU CUJ, MPHUHILMI PABHOMNPABUSA WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHMS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CP €IHEN KHHETUUECKOM SHEP T'MH TEIIIOBOTO IBUHKEHU ST MOJIEKYJT C
a0COTIOTHOM TeMIIep aTypOH, TIep BbIH 3aKOH TEp MOIMHAMUKH, 3aKOH COXpaHCHHUS
AIEKTPUYECKOTO 3apsija, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
dbopMyIHpOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BhIP a)KEHNE U yCIOBHS (TP aHUIIbI,
00J1acTH) Ip UMEHUMOCTH;



OOBSICHAT, OCHOBHBIC TIPUHIIMIIBI JCHCTBHS MaIllWH, MNPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3IndaTh yCIOBUSI NX O€30MMaCHOT O UCITOJh30BaHUS B
MOBCETHEBHOM KU3HH,

BBITIOJTHATH OKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C HKCIIOJIB30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPCHHU, MPU STOM
dbopmynupoBath mpoOiieMy/3ajjauy U THUIOTE3y YYEOHOTO OKCIIEpHUMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEMJI0KEHHOTO O0OPYIOBaHUS, MPOBOJNUTH OIBIT H
(Ghop MyJIUPOBATH BHIBOIBI;

OCYILECTBIIATH TP IMbIC U KOCBEHHBIE U3Mep eHUS (PU3UICCKUX BETMY MH, TIP U
ATOM BBIOMpaTh ONTHUMAJbHBINA CIIOCOO M3MEpPEHHUS M HCIOJIb30BAaTh M3BECTHBIC
METO/bI OLICHKH NOTP EUTHOCTEW U3MEP CHUM;

UCCIIEIOBATh  3aBHUCHUMOCTH  MEXAY (PH3WYSCKUMHU  BEIUYHMHAMHU  C
UCTIOJIb30BaHUEM TIPSIMBIX HW3MeEpEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoOBaTh PE3yJbTaThl MOJYUYCHHON 3aBUCHMOCTH (PH3WYECKUX BEIWYHH B
BH/IC TaOJIHII ¥ TP a(pUKOB, IeJIaTh BBIBOJIBITIO P €3yIbTaTaM HCCIICTOBAHHS;

co0J1I0/1aTh TIp aBMJIa 0€3011aCHOTO TP Y/Ia IIP ¥ [P OBEACHU U UCCIEOBaHUM B
paMKax y4eOHOro OJKCIIepHMEHTa, Y4eOHO-HCCIeNOBAaTeIbCKON U TP OEKTHOMN
JESITETLHOCTH C MCIIOJIb30BAaHUEM U3MEP UTEITBHBIX YCTP OMCTB U 1abOp aTOPHOTO
000p yZI0BaHUS;

pemarts pacuéTHble 3aJauyd C SBHO 3aJlaHHOW (PU3MUECKON MOJEIbIO,
UCTIOJIB3Y sl PU3MYEeCKHEe 3aKOHBI M 1P MHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1aUn
BBIOUPATh (PU3UYECKYIO MOJIEINb, BBIACIATh (PU3NUECKUE BETUYMHBI U (POPMYJIbI,
HEOOXOIMMBIC JUIs €€ PeIICHHUsS, P OBOJUTh PACUETHI M OIICHUBATDL P EaJIbHOCTh
MOJTYYCHHOT'0 3HAYEHUS (PU3UUECKOM BETNINHBI,

peIIaTh Ka4eCTBEHHBIC 3aJaUH: BEICTP aUBATh JIOTHUCSCKH HETTP OTHBOPEUHBY FO
HEMOYKY PAacCy’XKIEHUIl C OMOPOM Ha M3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKre SIBICHNUS,

UCMOJIb30BaTh  MPH  peHIeHHMH  y4eOHBIX  3aJad4  COBPEMEHHBIE
uH(GOP MAIMOHHBIE TEXHOJIOTUH JIJTS TIOUCKA, CTP YKTYPUPOBAHUSA, THTEP TP ETALIUU
U TIp €/ICTaBJICHUS YUEOHOM ¥ HAy YHO -TTOITYJIApHOM HHMOP MAITNH, IOy YCHHO W U3
Pa3IMYHBIX HUCTOYHUKOB, KP UTHUECKH aHATU3UPOBATH MOy YaeMy 0 HHGOPMAIIHIO;

P UBOIUTH P UMEPHI BKIIaJa P OCCUICKUX U 3aP YOSKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHH;

WCMOJIb30BaTh TEOPETHUECKUE 3HAHUS TO (PU3UKE B MOBCEAHEBHOM >KM3HU
Tt oOecriedeHnst 0€30IacHOCTH P U 0O paIeHUH C TP HOOpaMU U TEX HHYECCKUMU
yCTp OMCTBAMH, JIJTS COXP aHEHUS 3JJ0POBhS M COOTFOCHHSI HOPMIKOJIOTHUECKOTO
MOBEACHUS B OKP y>KarOIIeH Cp e11¢;



paboTaTh B TpPYNIE C BBHIMNOJHEHUEM PAa3JIMUYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbl, pPalMOHAJIBHO pacHpeneisiTh 00A3aHHOCTU U
IUIAHUP OBATh AESATEIIbHOCTh B HECTAH1ap THBIX CUTYallUsX, aIEKBATHO OLIEHUBATh
BKJIaJ] KQ)KJJOT'0 U3 yYaCTHUKOB I'p YIIIbI B P €ILIEHUE pacCMaTPUBAEMOM P 00JIEMBL

K koniy oOyuenuss B 11 KJjacce npenMerHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTP 2KaTh ¢(HOP MUPOBAHHOCTH y O0YUAIOIIMXCS Yy MEHHI:

JEMOHCTPUPOBATh Ha MpUMEpPax pPoJib U MeCTO (pu3uku B (GOp MUP OBAHUU
COBpPEMEHHON Hay4yHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESITETbHOCTHU JIFOAEH, LIETOCTHOCTh U €IMHCTBO
(bu3nuecKor Kap THHBI MUP a;

YUYUTBHIBATh TPAaHUIBl TMPUMEHEHHUS HW3YUYEHHBIX (U3UUECKUX MOJIETeH:
TOYEYHBIN JJIEKTP NUECKUM 3P 111, J1y4 CBETA, TOYECYHBIM HICTOUHUK CBETA, s 1€p HA
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNIb aTOMHOTO /ipa NPH PElIeHUU PU3NIECKUX
3aj]ad4;

pacno3HaBath (pU3nUYecKue IBICHUS (TP O1IECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTP OJMHAMUKHU M KBAHTOBOU (PU3MKHU: 3JTEKTP MUECKAasl TP OBOJUMOCTD,
TEIMJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, AJICKTPOMAarHuTHas WHIYKIMs, JACHCTBUE MArHUTHOTO TOJs Ha
NPOBOJHUK C TOKOM M JBIKYLIMHCS 3apsifl, dJEKTpOMarHUTHbIE KOJeOaHus U
BOJIHBI, TPSAMOJIMHEHHOE pPaclpOCTpaHEHUE CBETa, OTpakKeHHE, IpeIOMIICHHUE,
uHTep pepeHuus, auPpakuus U TOJSpHU3aIMs CBETa, JHUCIEpPCUs CBETa,
doToanexTpmaeckuit 3gdekt (hpororddexT), cBeToBOE NaBIECHNE, BOSHUKHOBEHUE
JUHENYaToro CIeKTpa aToMa BOJOPOJA, CCTECTBEHHAsI U HCKYCCTBEHHAs
PaauOaKTUBHOCTE;

OTHMCHIBaTh M3YyUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKUE,  AIEKTPUYECKYI0  MPOBOAMMOCTb  pAa3jU4YHBIX  Cpex) U
AJIEKTP OMArHUTHBIE SABJICHUS (TPOIECCHI), HUCHOJIB3Yys (DU3UUECKHE BEITUYUHBI:
DIIEKTP MUECKUH 3apsil, CHIIAa TOKA, DIEKTPMUECKOE HAIIP SIKEHUE, DIIEKTP UUECKOE
COIIP OTUBJIEHHE, P a3HOCTh NOTEHIIUAJIOB, AIEKTP OABIKYILAs cChjia, padoTa ToKa,
WHAYKIMS MarHUTHOIO MOJisI, cuia Amrmepa, cwia JIopeHna, MHAYKTUBHOCTb
KaTyIIKH, YHEPTUS SIEKTPHUYECKOI0 M MATHUTHOIO IOJIEH, NMEPHOJ U 4acToTa
KoneOaHuii B KojedaTeaIbHOM KOHType, 3apsj M cujla ToKa B THpolecce
rapMOHUYECKHX D3JIEKTPOMArHUTHBIX KoJIeOaHUM, (OKYCHOE pacCCTOSHUE W
ONTUYECKasl CWJIa JIMH3bI, NPHU ONMHCAHUU MPABUJIBHO TPAKTOBaTh (PU3MUECKUI
CMBICII HCHOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHHs] WU EAMHMILIbI, YKa3bIBaTh
dopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIMYMHY C JpYTUMHU
BEJIMYMHAMUY;

ONMCHIBATh H3yYECHHbIC KBAHTOBBIC SBJICHUS W MPOLECCHI, HCHOJb3YS
¢u3nyecKre BETUYMHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETa, YHEP TUS ¥ UMITYJIbC (POTOHA, TIEP MO I IToJIypacnajia, YHepTUsi CBSA3 U
ATOMHBIX SiJIep, MPU ONMUCAHUMU MPABWIBHO TPAaKTOBAaTh (DM3UYECKUN CMBICI
UCIOJIb3YEMbIX BEIWYWH, UX 0003HAYEHUS U €IUHUIIbI, YKa3bIBaTh (hOPMYJIHI,
CBSI3BIBAIOIIME JAaHHYI0 (PU3MUECKYI0 BEJIMYMHY C JAPYTUMH BeJIWYHMHAMH,
BBIYUCTATH 3HaUEHUE GU3UUECKON BETUYUHBI;

aHAJIM3UPOBATh (PU3UUECKHE MIPOIIECCHl U SIBICHUS, UCTIOJIB3YS (PU3UUECKUE
3aKOHBI U TIP UHITUIIBL: 3aKOH OMa, 3aKOHBI OCIIEI0BATENIBHOTO U Map aJJIEIbHOTO
COCIMHEHMsI TP OBOJHUKOB, 3akoH J[oymns—JleHna, 3aKOH AJIEKTPOMarHUTHOM
WH/TY KLU, 3aKOH TP IMOJIMHEHHOTO P acCpOCTPaHEHUsI CBETa, 3aKOHBI O TP aXKEHU S
CBETa, 3aKOHBI MPEIOMJICHHUS CBETa, YpaBHEHUE DUWHIITEHHA 11 hoTodddekTa,
3aKOH COXPAaHEHUsl SHEPTHUH, 3aKOH COXPAaHEHUs MUMITyJIbCa, 3aKOH COXPaHCHUS
AJIEKTP MIECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs MaCCOBOI0 YHCia, MoCTyaaThl bopa,
3aKOH paJIMOAKTUBHOTO Paciajaa, p ¥ 3TOM pa3ndaTh CJIOBECHYIO POPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIpaXEHHE U YCIOBHs (TpaHUIbl, 00JIaCTH)
P UMEHUMOCTH;

OTIP €JIETISATh HATIP aBJICHUE BEKTOP @ MHIYKITUU MAarHUTHOTO ITOJISI TIP OBOTHUKA
C TOKOM, CHJIbl AMriepa v ciiibl JIop eHna;

CTpOUTh M OMNHCHIBATh M300pakeHHE, CO3/1aBaeMOE IUIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTBI IO MCCIECIOBAHUIO (DU3UYECKUX SBICHHM U
MPOIIECCOB C WCIMOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPCHUM: TIPH ATOM
dbopmynupoBaTh mOpoOJeMy/3agadyy W THUIIOTE3Y YYEOHOTO DIKCIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 TIPEIJIOKEHHOTO 000PYAOBaHUS, MPOBOIUTH OMBIT U
(GhopMyIHPOBATH BHIBO/IBI;

OCYIIECTBJISITh P SIMBIE M KOCBEHHBIC U3MeEP CHMsI GPU3UIECKUX BETUY UH, TP U
TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEPEHHUS M MCIOJIb30BaTh U3BECTHHIC
METOAbI OLICHKH TOTP EHTHOCTEW N3MEP CHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3MUECKUX BEIUYMH C HCIOJIb30BaAHUEM
OpSIMBIX HM3MEPEHUN: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEITUYWH B BUIEC TaOJIUI] U
rpaduKoB, 1eTaTh BRIBOABI IO P E€3yJIbTaTaM UCCIET0OBAHNUS;

coOJroIaTh TIp aBIJIa O€30MaCHOTO TP y1a TP U IP OBEJICHU U UCCIISTOBAHUM B
paMKax yd4eOHOrO SKCIEepHMEHTa, Y4eOHO-HCCIIeOBATENbCKON U TP OEKTHOM
NeSITEIbHOCTH C UCTIOJIb30BAaHUEM N3MEP UTEIIBHBIX YCTP OMCTB B 1a00paTOpHOTO
000p yI0BaHUS,

pemaTts pacuéTHble 3aJadd C SBHO 3aJaHHON (PU3MUECKON MOJEIbIO,
UCTOJIB3Y sl GU3MUECKHUE 3aKOHBI U TP MHIIUITBI, HA OCHOBE aHAJIN3a yCIOBHS 3aaUH
BBIONpaTh (PU3MUECKYIO MOJECIb, BBIJICTATh (PU3UICCKUE BEIIMIUHBI U (DOPMYJIHI,



HE0OXOUMBIE JIJIsI €€ peIICHUs], TPOBOIUTh PACUETH U OIICHUBATH PEaJIbHOCTh
MOJTyYEHHOT0 3HAUCHUSI GU3UUECKON BETUYUHBI;

penaTh KAYEeCTBEHHBIE 33 Ja4M: BEICTP aUBATh JIOTUYECKU HEMTP OTUBOPECUUBY IO
LEMOYKY PACCYk IACHUW C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzuvecKue SIBJICHNUS,

UCIOJIb30BaTh  MPU  pEHIeHHH  Y4eOHBIX  3aJlady  COBpPEMEHHBIC
MH(OP MAITMOHHBIE TEXHOJIOTUH JJ15 IOUCKA, CTP YKTYPUPOBAHUS, UHTE PP ETAIU U
U TIp €/ICTaBJICHUS YUE€OHOM U HAy YHO -TTOIYJIIPHOM HH(MOP MaIWH, TIOJTy YEHHO U U3
Pa3IMYHBIX UCTOYHUKOB, KP UTHYECKH aHATU3UPOBATH MOy YaeMy o HH(OPMAIIHIO;

OOBSICHATh TMPHUHIMIBI JEHCTBUS MAIlWH, TPUOOPOB M TEXHUUECKUX
YCTP OMCTB, pa3Myarh yCIOBUS UX 0€30MIaCHOTO MCIIOJIb30BAHUS B TIOBCETHEBHO U
JKU3HU;

TP UBOIUTH IP UMEPHI BKJIA/1a P OCCUMCKUX U 3aP YOSIKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYIKAIOIIETO MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

MCIOJIb30BaTh TEOPETUUECKHE 3HAHMS 10 (M3UKE B MOBCEIHEBHOM >KU3HH
1711 o0ecriedeHurs: 6€30MacHOCTH NP U 0OpaIeHUH ¢ TP UOOpaMU U TEXHUU ECKUMH
yCTp OMCTBaMH, IJISI COXP AaHEHUS 3/T0POBBS M COOTIOACHUS HOPMIKOJIOTUIECKOTO
MOBEJICHUS B OKP Y KarOUIEH Cp €1I€;

paboTath B TPYIIE C BBINOJHEHHWEM pPa3IWYHBIX COIMAJIbHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYIIIBI, PAIMOHAJIBHO pacHpeneisiTh O00SI3aHHOCTH M
IIJIAHUP OBATh JE€ATEIbHOCTh B HECTAH1aP THBIX CUTYallUsIX, aJI€KBATHO OI[CHUBATH
BKJIA]T KQXK0T'0 U3 YUaCTHUKOB I'P YIIITHI B P EIICHUE P ACCMATPUBAEMOM IP 0OJIEMBIL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUJIACC
KoauvecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ Kontpoabnbie | Ilpakrunyeckne
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
bu6nmoreka [JOK
1.1 o 2
M3HMKa U METOJIbl HAYYHOTO MTO3HAHUS https://m.edsoo.ru7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Huravuica ! https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3 6 1 1
AROHBT COXPATICHITE B MEXAHIIE https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMUHAMHUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
Bu6nuorexka [JOK
3.2 OCHOBEI TepMOMHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILECTBA. 5 bubmuoteka LIOK

@da3oBbIE 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 no pazneny

24

Pasnen 4. 3JIEKTPOAUHAMUKA

Bu6nuorexka [JOK
4.1 C) 10
FICKIPOCTATII https://m.edso0.ru/7f41bf72
492 ITocTOosHHBIN 3JIEKTPUYECKUN TOK. TOKH B 12 bubmuoteka [IOK
' PasIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 68



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

11 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P Kourpoabusie | IIpakTudeckue (mucpp )
NMpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. JIEKTPOAUHAMUKA
11 MarauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuoreka [IOK
' VHIyKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHu4yeckue U 3JIeKTPOMarHuTHHIE 9 1 bubnuoreka LIOK
' KoeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 3JIeKTPOMarHUTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIIEIMATTBHOM TEOPUH 4 1 bu6aunoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
NTtoro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 J1eMeHTHI KBAaHTOBOM ONTHKHU 6 bubmorexa TOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnmnoreka [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

ATOMHOE S111pO

bubauoreka [[OK
https://m.edsoo.ru/7f41c97c

Utoro no pazaeny

15

Paspen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHN

5.1 DNEeMEHThI aCTPOHOMUHU U aCTPOPU3UKU 7 Eggg;?:g;ﬁ%ﬁ £41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE
Hroro no paszneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE INVTAHUPOBAHMUE

10 KUJIACC
KoauvecTBO 4acos JJIeKTPOHHbIE
Ne Hara uu(ppoBbIe
Tema ypoka Konrtpoabnsbie | IIpakrnuyeckune
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
dusnka — HaykKa 0 IpUpoJIE.
1 Hayunsbie MeT(})] bl HofHaI:{;ﬂ 1 Bu6morexa LIOK
Y g https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Poinb 1 MecTo pu3MKy B

5 (hopMuUpOBaHUY COBPEMEHHOM 1 bubnmoreka [{JOK
Hay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIEATETPHOCTH JIFOIeH
MexaHu4yeckoe IBUKEHUE.

3 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
neuxkenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPAMOJIMHENHOE 1 bubnuotexa [IOK
IBUKEHUE https://m.edsoo.ruff0c3620

5 PaBHOYCKOpEeHHOE TPSAMOIMHEITHOE 1 bubnunoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHoe majieHue. Y CKOpeHue 1 bubmuoreka [JOK
cBOOOTHOTO TTa/ICHU S https://m.edsoo.ru/ffO0c39cc
KpuBonuHeiiHoe qBUXKEHUE.

7 I[II:I/I)KGHI/IC Mmare fIaJH)Hoﬁ TOYKH I10 1 Bu6morexa LIOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Mpunnun oTHocuTENbHOCTH ["anmumes. 1 bubnmoreka [{JOK



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

NuepuyanbHble CUCTEMBI OTCUETA.
[1epBriii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunuun

9 cyrnepno3uiuu cui. Bropoii 3akon Bubmmorexa LIOK
yrep H ) P . https://m.edsoo.ru/ffOc3be8d
HreroToHa 1u1s MaTepuanbHON TOUKH
Tperuit 3axkon HeroToHa m1st bubnuoreka [IOK

10
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TAToTeHus. Cuia

bubmuoreka [JOK
11 TspKecTu. IlepBas kocmuyeckas
https://m.edsoo.ruff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Teja https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosddunment tpenusi.

13 Cuna CEH OTI/IBJIeI?I/(Ii;lil u BI/IEI)(CHI/II/I Bubmrorexa LIOK

p pra https://m.edsoo.ru/ff0c3f76
Tena B JKUJIKOCTH WJTU rase
[TocTynarensHOE U BpalaTeabHOe

14 JBUKEHUE a0COIIOTHO TBEPAOTO Tea. bu6mmorexa [JOK
MowmenT cuibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPIOTO TeNa
Nmmysbe MaTepranbHOM TOUKH,

CHUCTEMBI MaTEePHATBHBIX TOYCK. bubnunoreka [IOK

15
Nmnysbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBUKECHUE
PaboTta 1 MOIITHOCTH CHITHI.

16 Kunernueckas sHeprust MaTepuajibHON bu6mmoteka LIOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTr UM

17 [ToreHmmanpHast SHEPTHUSL. bu6nmorexa [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

[ToTeHnmanbHas 3HEPrUs ynpyro
ne(GopMUPOBaHHOM MPYKHUHBI.
[ToTeHumanbHast SHEprus Tesa BOIU3u
MTOBEPXHOCTHU 3eMIIn

https://m.edsoo.ru/ffO0c461a

18

[ToTeHuMambHBIC U HETTOTCHIIHALHBIC
cuibl. CBsA3b pabOTHI
HEMOTEHUHUAJIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHnas pabora
«MccnenoBanue cBs3U pabOTHI CUITBI C
M3MEHEHUEM MEXaHHYECKOW SHEPTHU
TeJa Ha MPUMEpE PACTHKEHUS
PE3UHOBOTO KTy Ta»

20

KontponbHas pabora o treme
«Kunematuka. /lunamuka. 3aKOHBI

COXPAHCHHA B MCXaHUKEY

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHU S MOJICKYJISIPHO-
KHHETHYecKol Teopun. bpoyHoBCcKoe
nerxenue. Auddyzus

bu6mmorexa [JOK
https://m.edsoo.ru/ffO0c4dc2

22

XapakTep IBUKEHUS U
B3aUMOJICHCTBUSI YACTUII BEILIECTBA.
Mopenu cTpoeHUs Ta30B, KUJIKOCTEN
U TBEPIBIX TEN

23

Macca monexyi. Konuuectso
BeniecTBa. [locTositHHas ABoraapo

24

TemoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. [llkana remneparyp



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

Henbcus

Wneanvusiii raz B MKT. OcHoBHOE

bu6mmorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcontoTHas TeMiieparypa Kak Mepa
CpellHEel KUHETUYECKON SHEPTUH bubnunoreka [{TOK

26
JIBUKEHU S MOJICKYJI. YpaBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneripona

27 3akoH [laapToHa. ['a30BBIC 3aKOHBI
JlaGopatopHas pabota

28 «HccnenoBaHre 3aBUCUMOCTH MEXITY
napaMeTpaMH COCTOSTHHS
pa3peKeHHOT 0 ra3a»

29 N3onponecchl B HACAIBHOM ra3e U X bu6muoteka [IOK
rpauyeckoe npeacTaBiIeHNue https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprus
TEPMOJMHAMUYECKOM CUCTEMBI U

30 crocoOb! e€ m3meHeHus. KommdecTBo bubmuoreka [[OK
TEIUIOTHI U paboTta. BHyTpeHHsI https://m.edsoo.ruff0c5952
SHEPrus OJTHOATOMHOTI'0 UIEAJTLHOTO
rasa

bubmuoreka [JOK
31 Buzet remonepesasin https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMI0EMKOCTh BEIIECTBA.
bu6nuorexa [JOK
32 KonuuecTBo TemioTs! npu
. https://m.edsoo.ru/ff0c5¢c36
Terionepeaaye. AauabaTHbIN polecc

33 IlepBblii 3aKOH TEPMOIMHAMUKY U €T0 bu6mmoteka LIOK
MPUMEHEHHUE K U30IPoIeccaM https://m.edsoo.ru/ffO0c5efc

34 HeoOpatumocTs npoiieccoB B bu6muoteka [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

npupoe. Bropoii 3akoH
TEPMOJIUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun neiicteus u KI1J[ Tennosoit

bu6nuorexa [JOK

35
MAaIIHEI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapro u ero KITJ{
37 DKOJOTruYecKHe MpoOIeMbl
TEMJI0PHEPTeTUKHU
38 Oo6o6matonmit ypok «MosexkynsapHas bubnmoreka [{JOK
¢u3uka. OCHOBBI TEPMOJIUHAMU KU https://m.edsoo.ruff0c6938
KontponbsHas paborta no treme
39 «MOJIF;K TIST Hgﬂ ¢usnka. OCHOBBI bubmmorexa LIOK
yap ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAITHSL. bubnuoreka [IOK
Wcnapenue u kunenue https://m.edsoo.ruff0c63b6
AOCOIOTHAS ¥ OTHOCUTENbHAS
41 BJIQXKHOCTb BO31yxa. HachllleHHbIH bubniorexa LIOK
AYxd. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammmueckue u
amop(dHbIe Terma. AHU30TPOIHUS bubnuoreka [IOK
42 .
CBOWCTB KpHCTAILIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucrtamibl. CoBpeMeHHBIE MaTepUaITbI
[InaBneHune u KpuCTaIU3ALUSL.
bu6nuorexka [JOK
43 VYaenbHast TENa0TAa MJIABICHUSL.
https://m.edsoo.ruff0c6708
Cyb6numanus
bu6nuorexka [JOK
44
YPaBHEHHE TENIOBOTO banarca https://m.edsoo.ru/ff0c6820
45 DJeKTpUu3auus Teil. DICKTPUIECKU I bubnuoreka [IOK

3apsn. J(Ba Bu1a 3JIEKTPUUECKUX

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

3apsiIoB

[IpoBOIHUKN, TUDIIEKTPUKH U

bubmuoreka [JOK

46 0 OBOJHUKH. 3aKOH COXpaHe
TOMYHPOBOMIHIKA H COXpatieHus https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOT O 3apsiia
BzaumopeiictBue 3apsaaoB. 3aKoH
. . bu6mmorexa [JOK
47 Kynona. ToueuHbIi 2IeKTpUUYECKUI
https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
48 nons. [IpyHnun cyneprno3unuu bubnnoreka LIOK
AJIEKTPUYECKUX ITOJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HaNpPsHKEHHOCTU
PaboTa cui1 3J1EKTPOCTaTUIECKOTO
P bubmuoreka IJOK
49 nois. [lorennman. Pazaocts
https://m.edsoo.ru/ff0c6f00
IIOTEHI[HAIOB
IIpoBOHUKH U TUDIIEKTPUKH B
50 BHIZEKT i[)CTaTI/I‘-ICI([:KOM HOIJ)1e brbmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JlnsnekTpuueckas MpoOHUIaeMOCTh
. bubnmoreka [JOK
51 OnekTpoéMKocTh. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DAEeKTPOEMKOCTD IIJIOCKOI'0O
52 KOH ellzcaTo a. DHeprus 3apsHKEHHOr0 brbmorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlabopartopnas pabora "U3mepenue
AIEKTPOEMKOCTH KOHJeHcaTopa”
[TpuHLMO NEHCTBUS U TPUMEHECHUE
54 KOHJIECHCATOPOB, KOMUPOBAIBHOT'O

armapara, CTpyWHOT0 IpUHTEpA.
DJIeKTpocTaTHUecKas 3aIuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3eMiIeHHE AIIEKTPOIIPHOOPOB

55

DJIEKTPUYECKUU TOK, YCIOBUS €TI0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporunenue. 3akon OMma st
y4acTka e

56

[TocnenoBatenpHOE, MapaljielibHOE,
CMEIIaHHOE COeTMHEHNE
pOBOAHMKOB. JlabopaTopHas paboTa
«M3ydyeHne cMemaHHOro CoeIMHEHUs
PE3UCTOPOBY

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB AJIEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-JIenna

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 TOJTHOM (3aMKHYTOM )
anekTpuueckoii nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenue DJIC uCTOYHMKA TOKA U
€ro BHYTPEHHETO COMTPOTUBIICHUSD)

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAs IPOBOJUMOCTD TBEPBIX
METAJUIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS METAIIJIOB OT
temmeparypbl. CBepXIpPOBOJIUMOCTb

60

DJIEKTPUYECKU I TOK B BaKyyMe.
CBoiicTBa AJIEKTPOHHBIX ITYYKOB

61

[TosynpoBoHUKH, UX COOCTBEHHAsI U
npuMecHas mpoBoauMocThb. CBoiicTBa
p—~n-nepexona. [IomynpoBoAHUKOBEIE
npuoOOpHI

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc84ae



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

DneKkTpu4ecKuil TOK B pacTBOpax u

62 pacIuiaBax JIEKTPOJIUTOB. 1 bubnuotexa [IOK
DJIEKTPOIUTUYECKAS AUCCOIAAIUS. https://m.edsoo.ru/ff0c82ba
DnekTposnus
DJIEKTPUYECKUM TOK B Ta3ax.

CaMOCTOSTeIbHBIN 1 bubmuoreka IJOK

63 . 1
HECAMOCTOSTENBHBIN pa3psia. MonHus. https://m.edsoo.ru/ffOc84ae
[Tna3ma
DnexkTpudeckue Npudopsl 1
YCTPOMCTBA U UX MIPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH

65 O0o0maronmit ypok 1 bubnmoreka [IOK
«DNEKTPOANHAMUKAY» https://m.edsoo.ru/ff0c88bhe
KontponbsHas pabora mo teme

66 «2Onexrpocratuka. [TocTosHHbIN 1 bubnuoteka [IOK
ANEeKTpUYecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

PesepBubiit ypok. KonTponsHas bubnuoreka LIOK

67 1
pabota o Teme "DneKTpoArnHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHBI ypok. O000marOmuiA ypok 1 bubmuoreka [[OK
o teMaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB ITO 68

[TPOIT'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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero Konrtpoabnbie | IlpakTudyeckue fll:;:eﬂlflﬂ ﬁg[?zzzi:feﬂbnme
padoThbI padoThbI pecypebi

[TocTostHHBIC MAarHUTHI U KX

1 B3auMojieiicTBHE. MarHUTHOE TI0JIE. 1 bubmuoreka [[OK
Bektop marautHOM nHAYKIMHA. JInHMN https://m.edsoo0.ru/ff0c9778
MarHuTHON UHIYKITUT
MaruuTHO€ 110JIe MPOBOTHHUKA C
TokoM. OmbIT Dpcreaa. bu6morexa I[JOK

2 . 1
B3anMopeiicTBre NIpOBOIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGoparophas pabota «/3yuenue 1 1 bubnmnoreka [IOK
MAarHMTHOTO MOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTB€ MarHUTHOT'O IOJIS Ha
MPOBOAHUK ¢ TOKOM. Cujnia Ammepa.
JlabopaTopHast pabota bubnuoreka LIOK

4 . 1 1
«ccnenoBanue nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'0 MarHUTa Ha PaMKy C
TOKOM
JleficTBME MArHUTHOTO TIOJIS Ha

5 JBUKYUIYIOCS 3apSHKEHHYIO YaCTUILY. 1 bubnunoreka LIOK
Cuua Jlopennia. PaGota cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DJieKTpoMarHuTHas uHAyKus. I[lotTok

6 BEKTOpa MarHUTHOM MHAYKIuu. 3 /(C 1

WHAYKIIAH. 3aKOH JIEKTPOMarHU THOM



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

nHayknuu Oapanes

JlabopaTtopHast pabora
«HccnenoBanue SBIeHUS
AIEKTPOMArHUTHOM MHIyKIIHH

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NnaykTtuBHOCTD. SIBNeHHE
caMmouHaykiuu. JIC caMOMHAYKIIMH.
DHePrus MAarHUTHOTO TTOJIS KATYIIKH C
TOKOM. DJIEKTPOMarHUTHOE 110JIe

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

TexHuueckue ycTporcTBa u ux
IIPUMEHEHUE: [IOCTOSHHBIE MATHUTHI,
AJIEKTPOMAarHuThl, 3JIEKTPOJBUTATENb,
YCKOPHTEIH 2JIEMEHTAPHBIX YaCTHII,
WHAYKIHAOHHAs] [1€Yb

10

O06o06maronmii ypok «MaraHutHoe
nosie. DNEeKTPOMarHUTHAsI MHAYKITUSD)

bu6moTexa [JOK
https://m.edsoo.ru/ffOcab82

11

KoHnTtponbHas pabora o reme
«MarHuTHoe I10JI€.
DJIEKTpOMarHuTHast UHYKIIU D

bu6morexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHBIE MEXaHUYECKHE
kosiebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHHUE
rapMOHUYECKUX KOJICOaHUH.
[IpeBparnienue sHEPrUn

bu6auoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
neproja MajIbIX KojebaHui rpysa Ha
HUTH OT JUIMHBI HUTH U MAcChI TPy3a»

14

Konebarenbubiit KoHTYp. CBOOOHBIE

bu6mmoTexa [JOK
https://m.edsoo.ru/ff0cb820



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

OJICKTPOMArHUTHBIC KoJIeOaHMs B
nacaJibHOM KoJie0aTeIIbHOM KOHTYPpC.
Amnamorus MCKAY MEXaHUYCCKUMHA U
QJICKTpOMar HUTHBIMU KOJIeOaHUSIMHI

15

®opmyna Tomcona. 3akoH
COXPAaHCHHA SHCPIrur B UACAJIbHOM
KoJebaTeIbHOM KOHTYpe

bu6aunoreka [HOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaronmx
KosiebaHusX. BeIHyXIeHHBIE
MexaHudeckue kojedanus. Pesonanc.
BI)IHY)KIICHHBIG SJICKTPOMArHuTHBIC
Kosie0aHus

bu6mmoTeka [JOK
https://m.edsoo.ru/ff0cbh86

17

[Tepemennsliii Tok. CHHYCOUJAJIbHBIN
IEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOr0 TOKa. AMIIJIUTYIHOE U
JICMCTBYIOIIECE 3HAYEHUE CHIIbI TOKA U
HaMpsDKEHU S

bu6morexa [JOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IpousBoncTso,
nepegaya u noTpedaeHue
AJIEKTPUYECKOI SHEPrUun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOr 0 3BOHKa,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUH dJIEKTpolepeaad

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHUE PUCKU NTPU
IIPOU3BOCTBE IEKTPOIHEPTUU.
Kynberypa ncnonb3oBanus
BJIEKTPOIHEPTUHU B TOBCEIHEBHOM
KHU3HU



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

MexaHu4ecKue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. CkopocTh

bu6auoreka [JOK

21 pacnpoCTpaHEeHHUs U JTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[ToniepeuHble U MPOTOJTBHBIE BOJHBI
99 3Byk. CKOpOCTb 3ByKa. | pOMKOCTH bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIC BOJHBI, HX
23 CBOf/'I;[fBa U CKOPOCTb. HJKaJ;a butmmorexa LOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIMTIBI PaIUOCBS3U U
24 TeneBuAeHUs. PazBuTHE CpeacTB
cBs3u. Pagnosokanus
o5 KonTponwsnas padota «Konebanus u bubnmnoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsmonHeitHOe pacipocTpaHeHUE
26 CBETa B OJIHOPOJHOM CpeJie. bubnuoreka [[OK
TouyeuyHblld UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 OTppa}KeHI/Iﬂ ceera. [Toctpoenue butamorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
M300paKeHNH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [Ipenenbublii bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGoparopHas pabota «3mepenue bubmuotexa [IOK
MOKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3sel. [TocTpoenne n3o0paxeHuit B bubmuoreka [[OK



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. DopMysa TOHKOM JIMH3BI.
VYBenuueHue JT1H3bI

https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas paboTa
«HccnenoBanue CBOMCTB
M300paKCHUH B JTMH3aX)»

32

Hucnepcus ceeta. COXKHBINA COCTaB
6enoro cseta. L{ert. Jlaboparopuas
pabota «Habmonenne qucrnepcuu
CBETa»

33

Wnrtepdepenuns ceera. udpakuns
cBera. Judpakunonnas pemérka

bu6imoreka [JOK
https://m.edsoo.ru/ffOced22

34

[TonepeyHOoCTh CBETOBBIX BOJIH.
[Tonsipuszanus ceera

bu6auoreka [HOK
https://m.edsoo.ru/ff0cf02e

35

OnTtuyeckue npuOOpHI U yCTPOHCTBA U
yCIIOBHS X 0€30I1aCHOI'O TPUMEHEHHUSI

36

I'panuLIBI NPUMEHUMOCTH
KJIACCHYECKOM MexaHUKH. [TocTynaTsl
CIeLMaIbHOM TEOpPUH
OTHOCUTENNBHOCTH

bu6mmoTexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amenieHue BPEMEHHU B COKpAICHUE
JUTAHBI

bu6moTexa I[JOK
https://m.edsoo.ru/ffOcfad?2

38

DHeprus U UMITYJIbC PEISATUBUCTCKOMN
yacTUIbl. CBsI3b MacChl C DHEPTUEH U
HUMITYJIbCOM. DHEPTrusi MOKOs

bubauoreka [[OK
https://m.edsoo.ru/ffOcfc68

39

KontponbHnas padora «OnTuka.
OcCHOBBI crienIUaNbHON TEOPUH
OTHOCHUTEIIBHOCTI

bu6mmoreka [JOK
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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmyna [lnanka. Dueprus

bu6morexa [JOK

40
U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTK € M MCCJICJIOBaHUE
1| goronphecta, Ommm AT buGnorea IOK
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHEbI poTodddexTa. YpaBHECHHE
42 BﬁHmTegi)Ha J'(Iiilq)CI)OTOS(bé))eKTa brbmorexa [IOK
g ' https://m.eds00.ru/ff0d015e
«Kpacnas rpaauma» ¢porodddexra
JaBnenue cBeta. OmbiTer 1. H.
43 JlebeneBa. XUMHUUECKOE NEHCTBUE Bubmzorexa [TOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycrpomucrsa u
MPaKTUYECKOE TPUMEHEHUE:
44
(doToasIeMeHT, POTOIATIHK,
conHeYHas 0aTapesi, CBETOAUO]
45 Pemenue 3aga4d mo reme « 31€MEHTHI bu6morexa [JOK
KBAHTOBOU ONITHUKW https://m.edsoo.ruff0d0302
Moaens aroma Tomcona. O
46 Pes);[ J(I)I:) Tal\l/lio aI\C/ICC:HI/IIO I;Ij;TanTH Bubnuoreka [IOK
POLOPA p - https://m.edsoo.ru/ff0d091a
[Inanerapuas Mmozaesb aToMa
bu6mmoreka [JOK
47 IToctynate! bopa
y p https://m.edsoo.ru/ffOdOafa
W3nyyenwne u moriomenne GoToOHOB
48 MIpY IEPEXOie aToMa C OAHOTO YPOBHS Bubmaorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Apyroii. Bumasl ciekTpos
BomnHoBrble cBoMicTBa yacTul. BoHEBI
. bu6mmorexa IJOK
49 ne bpoitns. KopnyckynspHo-

BOJIHOBOM gyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTH. OTIBITHI

Pesepdopaa mo onpezeneHuto coctapa

PaaOaKTUBHOI'O U3TTYYCHUA

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bausaue
PaJIMOAKTHBHOCTH Ha KUBBIC
OpTraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oTonsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaj. ['aMMa-u3inyueHue

bu6imoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3u HYKJIOHOB B siJIpe.

S nepHble peakuuu. S nepHblil
peaktop. [Ipo6rieMsl, mepceKTUBHI,
JKOJIOTUYECKHE aCIIEKTHI IACPHOMN
SHEPreTUKU

bu6aunoreka [HOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTUIlbl. OTKpBITHE
mo3uTpoHa. Metoapl HaOIIOICHUS U
perucrpanuu 31eMeHTapHBIX YACTHII.
Kpyrasiii cron «@yHaameHTanbHbIE
B3auMoaeiicTeua. EquHcTBO
(u3nUeCKO KapTUHBI MUPaY

bu6imoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHUS aCTPOHOMUH.
[TpuknagHOEe 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUM. But
3B&3mHOro Heba. Co3Be3nus, IpKue
3BE3/1bI, INIAHETHI, HX BUJIMMOE
nBuxxenue. ColHeuyHas CUCTEMA



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

56

Connne. ConHeuHas akTUBHOCTb.
Hcrounnk sHeprum ConHLa U 3B€371

57

3BE3/1bI, KX OCHOBHEBIE
XapaKTEPUCTUKH. 3BE3MbI TJIABHOU
IIOCIIeI0BATENIbHOCTH. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEeHHbIE
MIPEACTABIIECHNUS O IPOUCXOKIACHUH U
sBosrronny CoJIHIIa U 3BE3

58

Muneunsiii I1yte — Hama I'anakTuka.
Tlonoxenue n neuxenne CoyiHIla B
lNamakTtuke. ['amakTuku. Y€pHeie
JBIPBI B siIpax rajlakTUK

59

Bcenennas. Pa30eranue rajgakTk.
Teopust bosboro B3peiBa.
PenukToBoe nznydenue.
MeraranakTuka

60

Hepemennbie mpoGieMbl aCTpOHOMUU

61

KonTponsHas paboTa «1eMEHThI
ACTPOHOMMUHU U aCTPOPHUZUKI»

62

O6o06maronuii ypok. Ponb ¢usuku u
aACTPOHOMHUH B YKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUUYECKOU cepax AesaTeTbHOCTH
YyeJioBeKa

63

O6ob6maromuii ypok. Pois u mecto
(U3KKYU U aCTPOHOMUHU B
COBPEMEHHON Hay4YHOU KapTUHE MUPa

64

O6o06maroumii ypok. Ponb




¢bu3nveckoit Teopun B GopMUpOBaHUU
MpeJICTaBIEHUH 0 GPU3NIECKOM
KapTUHE MHUPa

O6o0matommit ypok. Mecto
(bu3YeCKO KapTHHBI MUPa B O0IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUHN O TPUPOJIC

65

PesepBHbIl ypok. MarautHoe nouie.
DNeKTpOMarHuTHast UHAYKIUS

66

PesepBHblii ypok. OnTuka. OCHOBBI
67 CHeUaTIbHOU TEOPHHU
OTHOCHUTEIBHOCTH

Pesepnsrii ypok. KBanToBas pusuka.
68 DNeMEHTHI aCTPOHOMHUH H
acTpo(u3uKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME
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https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O HPOLECCA
OBA3ATEJIBHBIE YYHEGBHBIE MATEPHUAJIBI JIVIS YHEHUKA

METOANYECKHUE MATEPUAJIBI JIUVIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






