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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW IMporpammel, npeactaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCIIMTAHHS |
KOHIICTIIIMU TIpernojiaBanusi ydeObHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuaX Poccutickon denepanuu, peanu3yommx OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

ConmepxaHue mnporpamMmbl MO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTUHbl Mupa oOyuarommxcss 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METAlpPEeAMETHBIM pe3yJbTaTaM
o0yueHusl, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaJU3alUU MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TmpeaMmeTamu. B Helt
OTIPEJIENISIIOTCS OCHOBHBIE LIETU M3Yy4YeHHs] (PU3MKUM HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIAHUPYEMbI€ Pe3yJbTaThl OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTalnpeMeTHbIE, TpeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (pu3HKe BKIIOYAECT:

e INIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (U3UKKA Ha 0a30BOM YPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e coZiepkaHne yueOHoro npeamera « Pu3nkay» 1mno rojgaM o0ydeHusl.

dusznka kak Hayka O HambOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY
3HaHui 00 okpyskarorem mupe. [IkoapHBIN Kypc GUBHKH — cHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHUM, H3y4YaeMbIX XUMHUEU, OHOJIOTHEH,
dbu3mdeckorr reorpadueld W acTpoHoMHeld. Mcmonap3oBaHME HW aKTHBHOE
OpUMEHEeHUue (U3NYECKUX 3HaHMM  OmpeneNser XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIy4eHUs HOBBIX MaTEpHaJIOB C 3aJIaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa OOydaroumxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTh
HAYYHBIA METO]I IO3HAHMSI TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHoBy Kypca ¢u3MKu AJis ypOBHsS cpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsAeTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJIe.

Hoes eymanumapusayuu. EE peanuzauus OpeanosiaraeT HUCHOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nkM Cc pa3BuUTHEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIIeMaMHu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKUX M TEXHOJOTMYECKHX IPUIIOKEHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTMM, a Takke 0O0CYXIECHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pU3HMUECKue TeopHH ((POpMHUpPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsSI (PU3NYECKON TEOpUH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TI'paHMIAX
OPUMEHUMOCTH TEOpUHM, MJig OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpraHU3alWH 3KCIEPUMEHTAIBHOU AESITENBHOCTH O0YYaroIIHUXCS.
Hnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUNA CIHCOK YUYEHHYECKUX
NpaKTHYECKUX padoT. BrlaeneHue B yka3aHHOM MepedyHe JabOpaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS M  OLIEHKH, OCYIIECTBIAECTCS y4YaCTHUKaMU
00pa30BaTeIbHOrO TpOIEcca HUCXOJs U3 OCOOCHHOCTEH IUJIaHUPOBAHMS H
ocHailleHus kabunera ¢usuku. Ilpu »>TOM oOecreunBaercs OBJaJCHHE
OOy4YaroMMMHUCS YMEHUSIMU NIPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEI0BAHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [lpu 3TOM Ayig pacd€THBIX 3a/7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fesia Kypca, TaK U UHTErpUpys 3HAHHS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCA 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUN M MPOIECCOB B OKPYKAIOIIEH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHEro 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3MKU JOKHO OBITh
HeoOxoauMoe J1abopaTopHOe OO0OpYAOBAaHHWE MJIS BBITIOJHEHUS YKA3aHHBIX B
nporpaMmme 1o (pu3MKe y4eHHYEeCKUX MPaKTUYECKUX paboT M JAEMOHCTPALlMOHHOE
o0opy10BaHHE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IIOCTAHOBKY
MEPEUNUCIEHHBIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JACMOHCTpAlUiA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, AOMIUPHUUECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
dopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMH TIETIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e popMHupoBaHME HHTEpEcCa M CTPEMIICHHSA OOYyYaromMXCS K Hay4YHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJE MO3HAHMS U (POopMUpOBaHHE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

« popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE yMEHUWH OOBSACHATH SBJICHUS C  HMCIOJb30BAaHUEM
(bu3MYEeCKUX 3HAHUHM U HAYYHBIX JOKA3aTEbCTB;

e popMUpOBaHUE TIPEACTABICHUA O PONM (PUIUKU JUISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



¢ IPUOOPETEHNE CHUCTEMBI 3HAHUIM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHUKY, MOJEKYISIPHYIO (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPUUKY;

e popMUpOBaHME YMEHUW TNPUMEHATh TEOPETHUECKHE 3HAHUS IS
OoObsSICHEHUsT (PUBMYECKUX SBJICHUHW B TMPUPOAEC U JJIA TNPUHITHUSA
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHsS pa3IMYHbIX 3aJad C SBHO 3aJJaHHOU
bu3nueckol MOJENbI0, 3a/Jad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3faHue (PU3NYECKO MOJEIH, aIeKBATHON yCIIOBUSAM 33/1a4H;

e MOHUMAaHUE (PU3UYECKUX OCHOB M TMPUHLMIOB JEHUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJIBHOTO ITUTAHUPOBAHUS U TPOBEACHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMAaIHH,
OIIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCJIOBUM ISl PAa3BUTHS YMEHHUU IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennmaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX W
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IpOBENCHUs] J1A0OPATOPHBIX pPabOT M OMBITOB C YYETOM MHIUBHUAYaJIbHBIX
0COOCHHOCTEH 00yJarOUXCA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMEeHTa M TEOPUM B NPOLECCE TMO3HAHUS TPUPOIBL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNW W TIpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckre 3aKOHbBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele W UUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienre, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpEHHE MaTepuajibHOM TOUYKH, UX MPOCKIMH Ha OCH CHUCTEMBl KOOPJIMHAT.
CnoxeHue nepeMelIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE BIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMelIcHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepuUalbHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [lepnon u yacrora odpaiienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckre YCTpPOMCTBA U MPAKTUYECKOE TMPHUMEHEHME: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUI C MCIIOIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABWKEHHST Tea, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, 1abopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunmu cui. Bropoit 3akon HproTona
JUI. MaTepUanbHON TOUKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKoiapxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcaoBus
paBHOBECH: TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehOpMaIlnu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanre yCIOBHMI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas DHEPTUS yIOpyro
nedopmupoBaHHOM — mpykuHbl.  [loTeHuumanbHas  SHepruss Teida  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HENOTEHIUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI Tell.
3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJa Ha IPUMEpE PaCTSHKEHUS pE3UHOBOIO JKT'yTa.

Paznen 3. Moseky/sipuast pu3nka 1 TEepMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [uddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUS YaCTHUI] BenecTBa. MoOJenu CTpPOCHHUsSI Tra30B, >XKUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Lenbcus.



Mopens  wmpeanmpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoueccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHWE H30MPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIONIME JTUCKPETHOE CTpOEHWE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mopens, WILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMH.

HccenenoBanne 3aBUCMMOCTH MEXAY NapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonmmuecTBo TerioTel U pabora. BHyTpeHHsIs
DHEPIUsl  OAHOATOMHOIO  HJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 amgmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJMHAMHKUA K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBBIX MamuHax. KoadduiueHt mnoe3Horo
nevictBust TeruioBod MamuHbl. [{ukn KapHo um ero kodpduumeHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPrHM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALKs).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 1Mo anauabaTHOMY PpACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHjeHcarusl. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIbHAA BJIAXHOCTh BO3ayxa. HacelmeHHbI nmap. YaenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuayibl. [lnaBieHue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe mone. Hanpssk€HHOCTh 3nekTpuyeckoro mnojis. [IpuHoun



CYHEPIO3ULIANA DIEKTPUYECKUX Toser. JIMHNKM HaNpsyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  [lotenmman.  PasnocTthb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DneKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHUE: 3IEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN alnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3auuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJIACTUH, PACCTOSTHUSA MEXAY HUMH U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onekTpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUSI METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNEeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTElIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN JANO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUJIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHMUSL.

HabGmronenue snekrposnmsa.

MesxknpeaMeTHblie CBSI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemnovle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HaKT, rurnores3a, (unyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIO)KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBM)XKEHHE B KMBOM mpupoje, auddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPENAUn, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEN H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, MOJAIIWIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTra, BOJAOMET M JpPYyIHE), JBUraTeilb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUANIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MaruutHoe mone. Bekrop MarHuTHOM uWHAyKuuH. I[IpuHomn cyneprno3uuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JTWHUNA MarHUTHOMN
WHIYKIWH TOJIS TOCTOSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHMHMH WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOkOM. OnbIT DpcTena. BzanmoieiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBiieHUE. [[BH>KeHNE 3apsHKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenua.

SIBiieHME JNEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUUA B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIIATENIBHO B OJHOPOAHOM MArHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJICKTPOJABUTATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeUCTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza kKojieOaHUH.
[IpyXMHHBIM MasATHUK. MaremMaTH4eCKU MasATHUK. YPaBHEHHE TapMOHHUYECKHUX
koneOanuil. [IpeBpaiiienrie HEPrun MpuU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIC KOJICOAHHS B
UJCATbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJCaTHLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIC STIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPIUHU. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJACTBE 3eKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpONUCTBA M NPAKTUUYECKOE TMPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WITU
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJbIX KOJIeOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPAa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JuHA BoOJIHBL. [lomepeyHble W TPOJOJBHBIE BOJHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, MOspu3anus, audpakius,
uHTepdepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37IeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCB3H U TeAeBUAEHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEJIULIMHE, panaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmionenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHUE, OIS pu3anus, Audpakuus, nHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMoOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHblli ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUsi cBeTa. [locTpoenne m3oOpaxkeHuil B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparomux U paccerBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBelWYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]Aa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, TPOSKIMOHHBINA ammapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsaMoNMHEWHOE pAaCIpPOCTPAHEHUE, OTPAKEHHE M TMPEIOMIICHHUE CBETA.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

HaGmroienue nossipuszaiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuupl  IPUMEHMMOCTHM  KJIacCMYECKOM  mexaHuku.  [loctynarsl
CHEUUATIBHOW TEOPUM OTHOCUTEIBbHOCTU: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHLHUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YaCTULIBI. DHEPIrus
MOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunimTeitHa s doTodrdpdekra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[ImanerapHas Mmogmens aroma. lloctynater bopa. U3nydyenune u morionieHue
(GOTOHOB mpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumsl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUCHHUE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEeKTPaIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO wu3iMyuyeHus. CpoiictBa anbga-, Oera-, ramMma-u3IydeHHUs.
BiisiHue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
WBanenko. 3apsan sapa. Maccosoe uncio sjapa. M30Torsl.
Anb(a-pacnaa. ODNEKTPOHHBI W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3ITy4YeHHE. 3aKOH pPaJIMOaKTUBHOI'O pacaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKTHI SIACPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHIaMeHTaJdbHble B3aUMOACHCTBUA. EAMHCTBO pU3nyecKoi KapTUHBI MUpA.
TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
BuiibcoHa, siiepHblid peakTop, aToMHast 0oMOa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBIDKCHHE.

ContHeyHas cucTeMa.

Connne. ConHeunast akTuBHOCTh. Mctounuk sHeprun ConHua W 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETHMOCTB». 3BE3/bI TJIaBHOM IIOCIIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUH U 3Bodtonmn CoJHIa U
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxenue u aBwxkeHue CoyHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTaramakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE co3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3MBI.

Hab6monenus B Teneckon JlyHsl, minanet, Mueuynoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUM HAay4yHOM KapTUHE MUPA, poiib (PU3UUECKON Teopuun
B (OopMUpOBAaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3MYECKON KapTUHBI MUpA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsA B 11 kiacce ocymiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (GU3MYecKas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0IEHNUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Th, H3MEPECHHUE.

Mamemamuka: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKINUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI U MX IMPOCKLUHWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKU TOJ00MS TPEyroJbHHUKOB,
oTnpeieNIeHUe IUIONIaau TUIOCKUX GUryp u oonEmMa Ter.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KWBOU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOU PEIMIETKU, CHEKTPaIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUI.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIMOHHAS II€Yb, pafap, PaaUONPUEMHUK, TEJIEBU30D,
anteHHa, teiedoH, CBU-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroOlUXCsS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HAaIpaBICHUI
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
oO0IIIeCTBa, yYaCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHLHOM OpraHU3aIlig;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IICHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pUu3nYeckoi Hayke;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aIBHOTO
XapakTepa KOJOTUYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (U3MKHA ~ OCYIISCTBIATH  NPOCKTHYID H  HCCIEIOBATCIBCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITEILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeHsaTh LENN ACATEIBHOCTH, 33JaBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTIDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEabHOIO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pPa3BUBATh KPEaTHBHOE MBIIIJICHHUE MPH PEIICHUH )KH3HCHHBIX TTPOOJICM.
ba3oBbIe uccienoBare/bCKue JelCTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HAyKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEIOBATEIBCKONW U MPOCKTHOU ACSITENbHOCTU
B o0Osiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TTOUCKY
METOJIOB pelIeHHs 3aaad (U3MUECKOTO COJEPKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa30OBaHUI0 W MPHUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBAaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCJIC TP U3YYCHUH (PU3HUKU;

JaBaTh OI[CHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIBIT;

yMETh TIEPEHOCUTHh 3HaHWsA 1O (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEACITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora c unpopmanmeii:

BJIAJ€Th HABBIKAMU MOJYyYEHUS HMH(pOpManuu (U3HUECKOTO COAECpKaHUS U3
VUCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIISTh IIOHMCK, aHAJIH3,
CHCTEMAaTU3alMI0 M WHTEPIpEeTalni0 MHGOPMAIMU Pa3IMYHBIX BHIOB U (POpM
IPECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AIIMOHHBIX
3a71a9 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH,
TMUTUEHBI, pecypcocOepekeHusl, TMPaBOBbIX U  3TUYECKUX HOPM, HOpM
uH(OpMaIIMOHHON O€3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM HazHAYeHUs MHPOPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(dbopMy npeacTaBIECHUS U BU3yalU3alllu.

KoMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YueOHbIe 1elCTBUSA:
OCYHIICCTBJISTh OOIIEHHE Ha Ypokax (U3MKH U BO BHE-YPOUHOM
NEeSTENHHOCTH;



pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyalliii W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB;

MOHUMAaTh W MCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHJHUBUIYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHA C Y4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATECIIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ MOCTHKEHHIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KauyeCTBO CBOETrO BKJIAJa M KaXJOr0 YyYaCTHUKA KOMaHJIbl B
OOIIUI pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3WIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEAECHHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYLIECTBJISATh MMO3HABATENIbHYIO JAESITENIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIFHO COCTaBJIATh IUIAH PEIICHUs PacdyE€THBIX U KaueCTBEHHBIX
3aj1a4, MJIaH BBINOJIHEHUS IPAKTUYECKONW pabOThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTCHHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

paciupsTh paMK{ yu4eOHOT0 IpeIMeTa Ha OCHOBE JTMYHBIX MPEINOUYTEHUH;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHWBATh IPUOOPETEHHBIN OTIBIT;,

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAHMIMH B 00JacTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  TIO3HABaTENbHOM  pedrexkcun  Kak  OCO3HaHUsA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pe3yibTaToOB U
OCHOBaHMUI;



WCIIOJIB30BATh MPUEMBI pe(PIICKCUU IS OLICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelIeHuS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO IPHUHUMATH PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IMPH aHAIM3E pPe3yIbTaTOB
NEeSTENHHOCTH;

MPUHUMATh ce0sl, IOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3C¢ pe3yJIbTaTOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MTPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHHUS Yy OOyYarONTUXCs
COBEPIICHCTBYETCS SMOITMOHAJIbHBIN WUHTCIUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHUs, BKIIIOUYAOIIET0 CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIH, BKIIOYAIOIICH CTPEMJICHUE K JOCTHKCHUIO LETU U
yCIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATH HMCXOIS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh YMOIMOHATHFHOE COCTOSTHHEC
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC M pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTbh C(POPMUPOBAHHOCTh y 00yHarOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENEH:
MaTepHalibHasi TOYKa, MHEPIMaIbHas cucTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIO,
UJCATbHBIN ra3, MOJAEIN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUI 3apsij IPU PelIeHUH (PU3NYECKUX 3a/1aY;



pacrno3HaBaTh (PU3NUYECKUE SBICHHS (IMPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEMHOE
JBUKEHUE, CBOOOJHOE IMaJeHue TeJ, IBUKEHUE 10 OKPYKHOCTH, HHEpLus,
B3auMoJielicTBue Tel, nuddy3us, OPOYHOBCKOE NIBHKEHUE, CTPOSHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBaHUM (OXJIAKIEHUH), TEMIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMs, IUIABJIICHHE, KPUCTAJUIM3alus, KUIICHHE,
BJIQ)KHOCTb BO3/yXa, MIOBBIIICHNE JaBJICHUS ra3a PU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBs3b MEXIy IapaMeTpamMd COCTOSHUS Ta3a B  HM30Ipolieccax,
AIIEKTPU3ALUs TN, B3aUMOACICTBUE 3apsA/I0B;

OIKCHIBAaTh MEXAHUYECKOE IBMKEHHE, UCIOJB3Yys (DU3MUECKHE BEITUYMHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJBbC TeNla, KHHETUYECKasl dHEprus, NOTEHUUANIbHAsl dHEPrus, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(U3HYECKUIT CMBICT MCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS M E€IUHULBI,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE AHHYIO (PU3UUECKYI0 BEIUMUUHY C JAPYTUMHU
BEJIMUMHAMUY;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTIONIb3Yysl (U3MYECKUE BEJIMYMHBI: JaBJ€HHE Ta3a, TeMIlepaTypa, CpEeaHss
KHMHETHYECKasi SHEPIHsl XaOTHUYECKOrO JBUYKEHUS MOJIEKYJI, CpEIHEKBaJApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KO(QQUIMEHT TMOJIE3HOIO JIEHCTBUS TEIJIOBOIO JIBUraTels; IpPU ONHUCAHUU
OpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EAMHMIIBI, HaXOAUTh (OPMYJbL, CBA3BIBAIOIIME JAHHYIO
(GHU3MYECKyI0 BEIMYMHY C IPYTMMHU BEIHYHHAM;

OINKCHIBATH U3yUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
AIIEKTPUUYECKOE M0JIe, HAMPSXKEHHOCTh MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
OpyU ONHMCAHUM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUCHHUS W EAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUNHY C JPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI M MPUHIMUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3axonst HetoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULUA CHJI, MPUHLUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCUYETA, MOJEKYISPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBSA3b CpE/IHEW KMHETHYECKOW SHEPIHH TEIIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
IIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(GbOopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHILMIBI JCHCTBUS MAalllMH, HTPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SBICHUN U
IPOLECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHHUH, IpPU STOM
dbopMmynupoBath MpodiieMy/3alayy M TUIOTE3y Y4eOHOrO JKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIHpPOBATH BHIBOJIHI;

OCYILECTBIIAThH MPSMBIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJbHBIM CIOCOO M3MEpPEHUs U HCIOJIb30BaTh HU3BECTHbHIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBaTh  3aBUCHUMOCTH  MEXIy  (QHU3UYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHpPOBATh YCTAHOBKY,
¢uKcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIUYUH B
BU/JIe TaOJIUII U TpaUKOB, I€NaTh BEIBOBI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJro1aTh MpaBmia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO DSKCIepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THblE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOM MOJIENbIO,
UCTIONB3YS (hM3MUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHWBATH PEATbHOCTh
MOJTy4YE€HHOTO 3HaueHUs1 (PU3NUYECKOIN BETUUHHBI;

pelaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
IIETIOYKY PACCYXICHUW C OMOpON Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJICTABJICHUSI y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, MOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOTyIaeMyI0 HH(OPMAIINIO;

IPUBOIUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KWU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpHU OOpAILEHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHIECKOTO
MIOBEJICHUA B OKPYKAKOLIEH CpeIe;

paboTatb B TIpyIIe C BBHIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAIBHO pPAaCHpeaAesisiTh O0O0S3aHHOCTH U
MJIAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJIEKBATHO OICHUBATh
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYCUHBIA AJICKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, siJepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO Sipa MpU PEIICHUH (PU3HUUYECKUX
3a/ay;

pacro3HaBath (PU3NYECKHUE SIBICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIUSA, JACHUCTBUE MArHUTHOIO TIOJIS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPa)XEHUE, MPEIOMIICHUE,
untepdepennus, audpakius W OOJApU3alMsi  CBETa, JUCIEPCHUS CBETa,
dbotornexTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JUHEWYATOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

paarOaKTUBHOCTD,
OIIMCBIBATh H3YYCHHBLIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘{eCKHe, MAarouMTHBIC,
OIITHUYCCKHUC, SJICKTPUICCKYIO MMpOBOAUMOCTD Pa3JINYHbIX cpe)1) )41

AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHhI), MCHOB3Yyd (PU3MUECKUE BEIMYMHBIL:
INEKTPUYECKUN 3apsiji, CHJIA TOKA, SJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIHUS MarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KATYILIKW, DHEPrusl AJIEKTPUYECKOTO M MAarHUTHOrO IMOJIE€W, MEPUOJA M YacTOoTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsij U CHJla TOKa B Ipolecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJAa JIMH3BI, MPU ONHCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBICT HCIIOJIb3YyEMbIX BEJIUYMH, HMX OOO3HAUYCHUS U €IWHHIILI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;



ONMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCH, HCIOJb3Ys
(bU3UYECKHEe BEIUYUHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M
4acToTa CBETa, SHEPTUs U UMIMYJIbC (POTOHA, IEPHO]T TIOJIypaciaja, SHEPTus CBSI3U
aTOMHBIX SiZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUM CMBICT
UCIIOJb3YEMbIX BEIUYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIWMYWHY C JPYTHMH BEJIUYMHAMH,
BBIYUCIIATH 3HAUCHUE (DU3NUSCKON BEITMYMHBI,

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nUecKue
3aKOHbl M PUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapajlieIbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[[xoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHJYKIIUH, 3aKOH MPSIMOJIMHEHHOIO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DiHITeHa s pororddekra,
3aKOH COXPAHEHMS SHEPrUM, 3aKOH COXPAHCHHUS HMMITYJIbCa, 3aKOH COXPAHECHUS



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3HMUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pellleHus, MPOBOJAUTh PACYETHl U OLIEHUBATh PEATbHOCTD
HOJIyYEHHOT0 3HaueHusl (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKH HEMTPOTHUBOPEUUBYIO
LENOYKY pPACCYXIACHUN C ONMOpOoi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TPECTaBIICHUS YYEeOHOW M HAy4YHO-TOMYJIIPHON MH(POPMALIMU, MMOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYyYaEeMYI0 HH(OPMALIHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIrO MCMOJIb30BaHUS B IMOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecriedeHus: 6e30MacHOCTH MPU OOpaIIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHNUS B OKPYKAIOILIEH CpeJIe;

paboTaThb B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PalMOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJleKBaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposrbie)
Ne n/m Konrpoabubie IIpakTuueckue
NporpaMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
11 ®u3nKa ¥ METOJIbI HAYYHOT'O TO3HAHUS 2 https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bub6mmorexa [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Utoro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOAHHAMHKI 10 L https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuoreka [IOK

®da3oBrIc NepexXoabl

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 pasgeny

Pasnea 4. JIEKTPOJUHAMUKA

24

bu6mmoreka [IOK
1 reKTpocTaitia 10 https://m.eds00.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYecKnid TOK. Toku B 12 bubmuorexa [JOK
' Pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu(poBbIE
Ne ni/m P Kontpoabusie IIpakTunyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHOoe nojue. IeKTpOMarHuTHast bubnmnoreka [JOK
1.1 11 1 3
WHIYKUUSA https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHHW S U BOJIHbBI
51 MexaHU4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bubnnorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHu4eCKHUE U JIEKTPOMAarHuTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIEIITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crienanbHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKH 6 httos://m.edsoo.ru/7f4197c
4.2 CrpoeHue atoma 4 bubmmoreka [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 PO

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DneMEeHTbl aCTPOHOMUU U acTPOPU3UKU 7 ngggr?w?:cﬁ)gﬁ};fﬂcg?c
Hroro no pazneny 7
Pazgen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o61maro1iee TOBTOPEHHE 4 Eﬁ?ﬁfﬁgs/};mwn
Wtoro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE 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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nu¢ppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
Pu3uka — HayKa O IPUPOJE.
1 Hayunsie MCT(}), bl HO?I,)H;)HI/ISI 1 bubmorexa HOK
Y A https://m.eds00.ru/ff0c32e2
OKPY’KaIOIIETO MUpPa
Posb 1 mecTo usuku B

5 ($hopMHUpPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo0.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH JIIOICH
MexaHu4ecKoe IBHKCHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [{OK
nsuxeHus. [lepemelienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE NpsIMONIMHENHOE 1 bubnuorexa [IOK
JIBMOKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE IPSIMOJIMHENHOE bubnuorexa [IOK

5) 1
JBWKCHUC https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmoreka [JOK
C¢BOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe nBUXKEHUE.

7 JIBrm>keHre MaTepHaTbHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpuntun oTHOCHTENBHOCTH [ anmuest. 1 bu6mmorekxa [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

NHepuuanbHbple CHCTEMBI OTCUETA.
ITepBb1it 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 CyNepro3uIuu cui. BTopoii 3akoH bubmmorexa [JOK
ynep . ’ p . https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepuanbHON TOYKU
Tpetwnii 3akoH HproToHA 1151 bubnuorexa [JOK

10
MaTepHabHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOro TsaroreHus. Cuia

11 Tsokectu. [lepBas kocMuueckas bubmorexa HOK

L https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadpumment tpenus.

13 Cuna cin OTI/IBJIeI?H(l:I npu BI/IE(CHI/II/I bubmorexa HOK

P P https://m.edsoo0.ru/ff0c3f76
Tema B *KUJIKOCTH WU ra3e
[TocTynarenbHOe U BpaliaTesibHOE

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO TeJa. bubnmnoreka [JOK
MowmenT cuibl. [meuo cumsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
NMnynbsc MaTepraibHON TOYKH,

15 CHCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnuorexa [JOK
Nmynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIyJIbca. PeakTHBHOE TBUKEHHE
Pabota 1 MOITHOCTH CHUIIBIL.

16 Kunernueckast sHeprust MaTepuanbHONR bubnunorexa [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPIUU

17 [ToreHumanbHas 3HEPrusl. Bbu6mmoreka [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

[ToreHnmanbHast SHEPTHS YIIPYTO
1e(OpMUPOBAHHON MPYKUHBI.
[ToreHnmanbHast SHEPTHA TeNla BOTU3U
HOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

19

[ToreHManbHBIC U HETIOTCHIIUAIBHBIC
cwitbl. CBsi3b pabOoThHI
HEMOTEHIIUATBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aK0OH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

Jlaboparopnas pabota
«HMccnenoBanue cBsi3U pabOTHI CUIIBI C
A3MEHEHHEM MEXaHNIeCKON OHCPIrun
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

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

20

21

22

KoHTponbHas paboTa mo teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KHHETHYEeCKO! Teopuu. bpoyHoBckoe
nwxkenue. Auddysus

Xapakrep ABUKEHHUS U
B3aMMOJICHCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, XKUAKOCTEH
W TBEPJIBIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. [llkana Temmneparyp



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

Henscus

U neanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa

26 CpeIHEH KHHETUYECKON YHEPTUN bubnmorexa [JOK
JIBDKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3axon [lanbroHa. ["a30BbIe 3aKOHBI
Jlaboparopnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEKTY
napaMeTpamMu COCTOSTHHS
pa3peKeHHOTO raza»

29 M3omnporneccel B UACAIBHOM Ira3e U uxX bu6nuoreka [IOK
rpaguyeckoe rnpecTaBiIeHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEpTUs
TEPMOJTUHAMHUYECKON CUCTEMBI U

30 crocoObI e n3MeHenus. KommuectBo bubmuoreka [JOK
TETJIOTHI U paboTta. BHyTpeHHS S https://m.edso0.ru/ff0c5952
SHEPTUS OJHOATOMHOTO HJICATFHOTO
rasa

31 Bunsl Teronepenaun bubmmorexa [TOK

https://m.edsoo0.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonmdecTBo TEIIIOTHI pH Bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5c36
Teruionepenaye. AauabaTHbli mpoiecc

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bub6muorexa [IOK
MIPUMEHEHHUE K U30IPOIEecCam https://m.edsoo.ru/ff0c5efc

34 HeobOpatumocTh mporieccoB B bu6mmorekxa [JOK



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

npupoae. Bropoii 3akoH
TEPMOIUHAMUKN

https://m.edsoo.ru/ff0c6230

[Tpunun gevicteus u KII1/ Ternosoit

bubmuoreka [JOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapno u ero KIT/
37 Dkojorudeckue npooaemMbl
TETUIOHEPTETHKHU
38 O6o06maromuii ypok «MonexkysipHast bubnmorexa [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
Kontponbhas pabota no teme
39 «MomnekynsipHas ¢puzuka. OCHOBBI bubmorexa HOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHS. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edso0.ru/ff0c63b6
AOcComoTHAs M OTHOCUTEIbHAS
41 BIIQXKHOCTH BO31yXa. HackllieHHbIH bubmmorexa [JOK
AY%3. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannumueckue n
4 amop(dHbIe Teraa. AHU30TPOIHUS bubnmoreka [JOK
CBOWCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb
[1naBneHne u KpUCTAIN3ALINS.
43 VY aenpHas TEMIOTAa MJIaBICHUS brbmmorexa [OK
8 ’ https://m.edso0.ru/ff0c6708
Cyb6numanus
bu6mmorekxa [JOK
44
YPaBHEHKE TCIIIOBOTO banarca https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tei. DINEKTPUISCKUN bubnmoreka [JOK

3apsia. J{Ba BUIa SIIEKTPUUYECKHUX

https://m.edsoo.ru/ffOcébcc



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

[IpoBOIHUKH, TUINEKTPUKHU U

46 [IOJIYIIPOBOAHUKU. 3aKOH COXPAHEHUS buGnnorexa [IOK
yip ) p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsiaa
B3aumogeiicTBue 3apsanoB. 3aKoH
47 Kynona. ToueuHBIN 21€KTPUUECKUIA buGnnorexa [IOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3aps
Hanpsok€HHOCTB 2JIEKTPHYECKOTO
48 nosist. [IpuHnmn cynepnosuuuu bubnuorexa [JOK
JJIEKTPUYECKUX MOJeH. JInHnu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit aeKTpocTaTudecKoro
49 mond. Ilorernman. Pa3zHocts bubmmorexa [TOK
' ait. https://m.edsoo.ru/ff0c6f00
[MOTEHI[MAJIOB
IIpoBOOHUKY U TUDIEKTPUKU B
50 anpeKT 0CTATUYECKOM nToIJ)w bubnnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JwusnexTpudeckast IpOHUIIAEMOCTb
bu6mmoreka [{OK
51 DaexTpoéMrocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHAEHcaTOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlaboparopras padota "H3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIUI AENCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOTTMPOBAIILHOTO

armapara, CTpyHHOTO TIpUHTEpa.
DJIEKTpOCTaTUYECKAs 3alUTa.



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 AJIEKTPONpUOOPOB

55

56

S7

DNEKTPUUECKUN TOK, YCIOBHUS €ro
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma st
y4acTKa Lenu

[TocnenoBarenbHOE, apaIeIbHOE,
CMEIIAHHOE COECUHEHNE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHne CMEIaHHOro COEAMHEHUS
PE3UCTOPOB

PaboTa 1 MOLITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 11 TOJIHOM (3aMKHYTOI1)
anexktpuueckor uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune D/1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ael

59

DNeKTpOHHAask IPOBOJUMOCTh TBEPABIX
METaJUI0B. 3aBUCUMOCTD
CONPOTHUBIIEHUS METAJIJIOB OT
temreparypbl. CBepXIIpOBOJIUMOCTh

60

DJIEKTPUUYECKHUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U

pUMecHas mpoBoAUMOocTh. CBoiicTBa
p—n-nepexona. I1omynpoBogHUKOBBIE
IPUOOPHI

Bbu6mmoreka [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

DNEeKTPUUECKUN TOK B pacTBOpPax U

62 paciiaBax 3JeKTPOJIUTOB. 1 bubmumorexa [IOK
DIIEKTPOTUTHIECKAS TUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U 1 bu6mmorexa [{OK
HECaMOCTOSTENBbHBIN pa3psal. MoaHus. https://m.edsoo.ru/ffOc84ae
[Tma3zma
DnexTpuueckre npudopsl U

64 YCTPOUCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHeHue. [IpaBumna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0marmuii ypox 1 bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nektpocraruka. [TocTosHHBII 1 bubnuorexa [JOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblii ypok. KonTponsHas 1 bubnuorexa [JOK
pabora 1o Teme "IIeKTpoIMHAMHKA" https://m.edso0.ru/ff0c8c56

68 PezepHblil ypok. O6o0maronuii ypok 1 bubnnorexa [JOK
no reMaM 10 krnacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoanuecTBo 4acos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTnueckue fl[:;:ennﬂ :)Ig;)l;l;zzzl:enbnme
padoThI padoThI pecypesI
[TocTossHHBIE MATrHUTHI U UX

1 B3auMoOJIciicTBHE. MarHuTHOE I10JIC. 1 bubnuoreka [IOK
BekTtop MarHuTHOM MHAYKUUH. JIMHIK https://m.edso0.ru/ff0c9778
MarHUTHON WHTyKIIUH
MarauTHO€ 1oJie MPOBOJIHHUKA C
TokoM. OmbIT DpcTena. bubmnorexa [JOK

2 . 1
BzaumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuotexa [JOK
MAarHUTHOTO I0JI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMe MarauTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa.

4 JIaGoparopHas paboTa 1 1 bubnuoreka [JOK
«Hccnenosanue neucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBue MarHMuTHOTO ITOJISI Ha

5 JBHKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnmoreka [JOK
Cuna Jlopenna. PaboTta cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas UHAYKIH. [ToTok

6 BEKTOpa MarHuTHON uHAykuu. I1C 1

WHIYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOMN



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

naaykuuu dapanes

JlaboparopHast pabota
«HccnenoBanue sIBICHUS
3H€KTpOMaFHHTHOI>'I HHAYKOWUN»

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

NuayKkTUBHOCTB. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHiuTHOE I0JIe

TexHuueckue yCcTpocTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,
3J€KTPOMArHUThI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHYKIMOHHAS MeYb

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

10

O606maromuil ypok «Marautaoe
moJie. DIEKTPOMAarHUTHAS MHTY KIS

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbota no teme
«MarsauTtHoOe 1ose.
SHGKTPOMaFHI/ITHaSI UHAYKOUS»

bubmnorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

CB0OOIHBIE MEXAHNYECKIE
KosieOanus. ['apMoHHUECKHUEe
KoyieOaHus. Y paBHCHUE
TapMOHUYECKHUX KOJICOaHMIA.
[IpeBpaiienue suepruu

JlaboparopHast paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJibIX KojieOaHuM Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCEI I'py3a»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubmuorexa [JOK


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

AJIEKTPOMArHUTHBIC KOJIcOaHNUs B
ujealIbHOM KoJieOaTeIbHOM KOHTYpE.
AHaNOTHSI MEXTy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJeOaHUIMU

https://m.edsoo.ru/ff0cb820

15

16

®opmynna Tomcona. 3akoH
COXPaHEHHUS YHEPTUH B UJICATHHOM
KoJe0aTeTbHOM KOHTYpE

[IpencraBneHue o 3aTyXarOUNX
KoseOaHusx. BelHyKIeHHBIC
MexaHHYeCcKHe Konedanus. Pe3onanc.
BBIHy)KIIeHHBIe C-)JIGKTpOMaI‘ HUTHBIC
KoseOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CHHYCOUANBHBIN
MepeMEHHbIN TOK. MOITHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIUTYTHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaPSKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpanrcdopmarop. [IpousBoacTso,
nepenaya u norpedieHue
3JEKTPUUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JIMHUM 3JIEKTponepeaayd

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

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOM3BOCTBE AIEKTPOIHEPTHUN.
KynpTypa ucnonabp3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHndecKrue BOJIHBI, YCJIOBHA

pacrpoctpanenus. [lepuoa. Ckopocth

bubmuorexa [JOK

21
pacnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOIOIbHBIE BOTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmotexa [JOK
22
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBolcTBa U ckopocTh. [1Ikana brbmmorexa LTOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATHUTHBIX BOJH
[IpuHIHIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
25 Konrtponsnas pabdora «Konebanus n bubmuoreka [IOK
BOJIHBD»Y https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJJHOPOJHOMU cpejie. bubnmnoreka [JOK
Todeunslii ICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paK€HH B IMJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe
28 BHyTpeHHee oTpaxeHnue. [IpenenbHblit bu6nuoreka IIOK
YL'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpPaXKEHUS
29 JlaGopatopHas pabota «3mepenue bu6muoreka [IOK
TOKA3aTeIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [Toctpoenne n3o0paxeHuii B bubnmoreka [JOK


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. PopMyJia TOHKOU JIMH3BI.
VYBenu4yeHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabota

31 «HccnenoBanue cBOMCTB
M300paKeHU B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 oenoro cBerta. Llet. JJaboparopras
pabota «Habntonenue aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubnuoreka [JOK
ceta. Judpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI U yCTPOUCTBA
35 1 YCIIOBHS MX O€30I1aCHOTO
MIPUMECHECHHUS
I'paHUIBI TPUMEHHUMOCTH
36 KJIaccuueckoi Mexanuku. [loctynarsl bubmmoreka [JOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqieHre BpeEMEHH U COKpaIlcHUE bubnmorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 gactrlbl. CBs3b MAcChl C SJHEPTUEN U bubmmorexa TIOK
’ P https://m.edsoo.ru/ffocfc68
UMITYJIbCOM. DHEPTuUsl MOKOs
39 Konrtponsnas padora «OnTHKa. bu6nuoreka [IOK

OcHOBBI cIENIMANIBHON Teopun

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

OTHOCUTCIBHOCTH

®otounbl. opmyna [1nanka. DHeprus

bu6nuoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCTIEI0BaHUE Eu6 LIOK
HOIMoTEKA
41 .0 A.T.
porospexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 BﬁHmTegHa nq;q:boma(b(gema bubmorexa LHOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne ceera. Onbitel I1. H.
43 JlebeneBa. XUMHYECKOE NEHCTBUE bubnmorexa [IOK
/IeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTaa u
MPaKTUIECKOE TPUMEHEHUE:
44
¢dorosnemMeHT, poToaaTUHK,
COJTHEYHast OaTapes, CBETOIUO]T
45 Pemenue 3agad mo reme « 3€MEHTBI bubmorexa [JOK
KBAaHTOBOW OIITHUKW) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. ONBITEI
46 Pezepdopna o paccessHuIO 0-4acTHIL buGnnorexa LIOK
pQop p ) https://m.edsoo.ru/ff0d091a
[LnaneTapHas MoJiesb aToMa
but6mmoreka [JOK
47 I1 b
OCTYIATRL bopa https://m.edsoo.ru/ff0d0afa
WN3nyuenne u nornomenue ¢GpoTOHOB
48 II H};[e exole aTOMEIlH co H(()bro OBHS bubmorexa LOK
P pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEPTUU HA Ipyroi. Buapl criekTpoB
49 BoiHoBEIe cBoicTBa yacTuIl. BoIHEI bubnuoreka [JOK

ne bpoiina. KopmyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BOJTHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJACHHOC U3IY4YCHUC

50

OTKphITHE paTiOaKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaAMOAKTUBHOTO U3TYUYEHUS

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

51

52

CgoiictBa anbda-, 6era-, raMma-
u3nydeHus. Biusiaue
PaAMOAKTUBHOCTH Ha )KHUBBIC
OpTraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DONEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnazn. I'aMma-nu3nyyeHue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B SJpE.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iemsl, TepCIEeKTUBHI,
9KOJIOTMYECKUE aCIIeKThI SAEPHOM
SHEPIreTHKHU

bubmnorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULBI. OTKpBITHE
NO3UTpoHa. MeTobl HaOMI0IeH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «@yHnaMeHTalbHbIE
B3auMozeicTBusA. EAMHCTBO
(bu3NIEeCKOi KapTHHBI MUPa»

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

55

Bup 3sé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3I[I)I, IJIAHETHhI, UX BUANUMOC
nekeHue. ColnHeuHas cucTeMa

56

Counite. ComHeuHas aKkTUBHOCTD.
Hctounuk sHeprun CosiHIa U 3BE311



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

57

58

59

3BE3MBI, KX OCHOBHBIC
XapaKTePUCTHKU. 3BE3]IbI IIIaBHOU
MOCJIeIOBaTeILHOCTH. BHYTpeHHEe
ctpoeHue 38E311. COBpeMEHHBIE
MPEJICTABJICHHS O TIPOUCXOXKICHUH H
sBoJiroruu CollHIa U 3BE3 ]

Mineunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nBuxenne CosHua B
lNanaxruke. ['anaktuku. Y€pHbie
JBIPBI B I7pax rajgakTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUHN

61

Kontponbnas paboTa «1eMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKID)

62

O6o0maromuii ypok. Poib ¢usuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH cdepax AeaTeTbHOCTH
YyelIoBeKa

63

O6o6maromuit ypok. Poib u Mecto
(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o6mraromuii ypok. Ponb
¢buznveckoit Teopun B HOpMUPOBAHIH
npeACcTaBiIeHUH 0 pu3nyeckon
KapTHHE MHpa




O6o0maromuii ypok. Mecto
(u3nyeckoil KapTUHBI MUpa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOEC

66 Pe3epBHbIil ypok. MarauTHoe mouie. 1
DneKTpOMarHuTHas MHAYKIHS
PesepBHbiii ypok. Ontuka. OCHOBBI

67 CIEIMAJIBHOM Teopun 1
OTHOCUTEILHOCTH
Pesepnsiii ypok. KBanroBas gusuka.

68 3nelxr4)eHTLI};IlT OHOMHHU U ’ 1 bubmmorexa [TOK

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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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