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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN U TPeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOM Mporpammsl, npeactaBieHHbix B OI'OC
COO, a Takxke ¢ ydéroMm (enepaibHOM paboyeil mporpaMMbl BOCHUTaHUS M
KOHLEMUIUU TpenojaBaHus yyeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOydeHHMs, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMU MEXKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMH MpeameTamu. B Hel
OIIPENETSIOTCS OCHOBHBIC LIENH HM3Y4YeHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIETOo
o0pa3oBaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTaInpeIMEeTHBIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3ukKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cozepkaHue yueObHoro npeamera «Pu3nka» 1o rogam o0yueHusl.

®du3rka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauyecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy>xaromieM mMupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIU
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, M3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne  (QU3MYECKUX 3HAHUM  ONpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4YEHHUs] HOBBIX MAaTE€pHaOB C 3a/JlaHHBIMU CBOMCTBAMU M JAPYIHX.
W3ydyenue (Qu3MKM BHOCUT OCHOBHOW BKJaJd B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BHITIOJHEHUH UMU YUeOHBIX HCCIEOBaHUM.

B ocHOBy kypca (usuku s ypOBHSL CpPEeAHEro oOmero ooOpa3oBaHUs
NOJIOXKEH PpAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €ro
MOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH MaTepwan Kypca (Qu3MKu
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMUECKUX IMPUIIOKEHUN
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHMS, MOCBAIIEHHBIX HKOJIOTMYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0sIeM palroOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMHU Kypca (DU3UKM Ha ypOBHE CPETHEro OOIIero
oOpa3oBaHus SBJSIOTCS (u3nueckue Teopur (PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PUINYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MOPUPOJE, TIpPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIICCCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJX0JI B Kypce (U3HKU pealn3yeTcsl Mpexie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIBLHOU NESITEIbHOCTH O0yYaroluXcs.
Jnst  Ga3oBoro ypoBHSI Kypca (U3UKHM — OTO HCIOJIB30BAHHE CHCTEMBbI
(bpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YYCHUYECKUX
IpaKkTUYECKUX padoT. BbiAeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4YaCTHUKaMU
0o0pa3oBaTEIBHOIO TMpolecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHHUS U
ocHameHuss kaOmHera Qusuku. Ilpm 3ToM obOecrmeumBaeTcs OBIAJACHHUE
OOy4YarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEM (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonplioe BHUMaHHUE YIENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 3a/1a4d C SIBHO
3aJJaHHOM (PU3UYECKOI MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M MHTETPUPYS 3HAHUA W3
pa3HbIX pasnenoB. g KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBsICHEHHE TPOTEKaHUs (PU3UUYECKUX SIBICHUW M TMPOIECCOB B OKpY KArOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKON MOAENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k maTepHaTbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOro Tpolecca 0a30BBI ypOBEHb Kypca
(GbU3UKN HA YPOBHE CpPeAHEro 00IIero o0pa3oBaHus JOKEH U3Y4aThCsl B YCIOBUAX
MpEeIMETHOrO0 KaOWHeTa (U3WKK WIA B YCIOBHUSX HWHTETPHUPOBAHHOTIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHeTre (QU3MKU TOKHO OBITH
HeoOxouMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmme Mo (PU3MKe YYCeHUYECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
NPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIICHHBIX B TporpaMMe Mo (U3HKe KIIOUYEBBIX JEMOHCTpAIMil AJis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000OpynOBaHME IS YYCHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMIUICKTHI
7a00paTopHOTO OO0OPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BaHUU SABIISIFOTCA:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYalOIIHUXCS K Hay4dHOMY
W3YUYEHUIO TIPUPOJbI, PA3BUTHE HMX HMHTEIICKTYaIbHBIX U TBOPYECKUX
CITOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MMO3HAHUS B (HOPMUPOBAHHE
MCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMHupoBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHSI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (QopmupoBanue yMeHHN OOBSCHATH SBJICHHUS C HMCIOJb30BAaHUEM
(bu3MYeCcKUX 3HAHUN U HAYUYHBIX JIOKA3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O poiu (DU3UKU AT Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIeIyIoNIX 3a1ad B

mpoliecce u3yueHus Kypca GU3UK1 Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWe  CUCTEMBbl  3HaHUH 00  oOumx  (QuMYecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIpHYIO (PU3MKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS  JUIS
OObsSICHEHUS (PUBMYECKUX SBJICHUN B TPUPOAEC U JJid MPUHITHUS
MPAKTUYECKUX PEIICHUMN B MOBCEAHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C $BHO 3aJJaHHOMN
bu3nYecKol MOAENbI0, 3aj]ad, MOJAPa3yMEBAIOIINX CAaMOCTOSATEIHLHOE
co3faHue (pU3MUECKO MOJIENIH, aJIEKBATHON yCIOBHIM 3a/1a4H;

e TMOHUMaHHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAQJICHUE METOJAMHU CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTanuu uHbOpMaIuu,
OIpEIENICHHS JOCTOBEPHOCTH MOIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOM JIeATELHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 xknacce — 68 yacoB (2 yaca B HEJIEIIHO).

[Ipennmaraemerii B mporpamMmme 1o (U3NKE TepedeHb J1abopaToOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
poBeeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Pa3znen 1. ®u3uka v MeTOAbI HAYYHOI'0 TMIO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUHM B MPOLECCE IO3HAHUSA IPUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (U3MUYECKUX SIBJIEHUNA M TIpoueccoB. HayuyHble rumoresbl.
duznyeckne 3aK0HBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DPU3UIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mMecTto Gu3uku B POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MHPA, B TPAKTUUECKOUN AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemerienne, CKOpOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepuaibHOW TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOe nBuKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U TepeMelIcHuUs
MaTepUabHONU TOYKU OT BPEMEHH.

CBoOomHOE azieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBonuHenHoe  nBvkeHue. [IBMKEHHME  MaTepUalbHOM TOYKM 11O
OKPY>KHOCTH C ITIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEWHAS
ckopocTh. [lepuona u yacrora obpamienus. [{eHTpocTpemMuTeIbHOE yCKOPEHUE.

TexHuyeckre yCTpPOIICTBA U MPAKTUYECKOE TMPUMEHEHUE: CIUIO0METD,
JIBU>KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeavun.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEEICHNUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY MyTAMH, MPONUJICHHBIMU TEJIOM 34
MOCTICIOBATEIbHBIC PAaBHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyanmn  otHOocutensHOCTH  [amunes.  Ilepebld  3akoH  HproToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buapl TpeHus (mokosi, CKoibxkeHus, kauenusi). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cujia TpeHus nokosd. Koadduiuent tpenus.
Cua COnpOTUBIICHUS MPU IBUKEHUU TEJIAa B )KUJKOCTH WJIU rase.

[TocTymarensHOE M BpamaTeIbHOE IBIKCHUE a0COIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llnedo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOIUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME MACC B3aUMOJICMCTBYIOLIUX TEJI.

Bropoit 3axkoH HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOBEME U MAICHUH.

CpaBHEeHHME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHUs: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT uX AehOpPMAIIHH.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3akonbl cOXpaneHus 6 mexaHuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
Nmnynbe CWIIBI M1 U3MEHEHUE HMITYyJIbCAa TeJla. 3aKOH COXPAHEHHS WMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckasi sHeprusi MaTepuaJibHOW TOUYKH. Teopema 00 W3MEHEHHUH
KUHETUYECKOU IHEPTUH.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIpyro
nedhopMupoBaHHOW — mpykuHbl.  [loTeHnuanpHas  SHeprust Tejda  BOIU3U
MOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HETMOTCHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXAaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[lepexoa MOTEHIUATLHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPrHUH
TeJla Ha IPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUs YaCTULl BeulecTBa. MoJenmu CTPOEHUs Ta30B, JKUIAKOCTEU U
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Lenbcus.



Mogene upeanbHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACAIbHOTO raza. AOCOJIOTHAs TemIepaTypa Kak Mepa
CpeoHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvacTtul rasa. lllkama
temneparyp KenbBuHa. I'a30Bbie 3akoHbI. YpaBHeHUe MeHneneeBa—Knamneipona.
3akoH [lanproHa. M30mponeccsl B UACaTbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BellecTBa. ['paduueckoe mnpeAcTaBICHHUE M3OMPOIECCOB: HU30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JIUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiTel 10 MU PYy3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHMS UJCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamoptvle pabomol

Onpenenienne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE HM3MEPEHUU
00BbEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmooOuHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11oco0bl e€ n3meHeHus. KonmnuecTBo Temnotsl u padbota. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeajJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJbHAsI TETUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMI0Th NMpu TEIIoNepeaye.

[Tonsitue 00 anmabatHom mpouecce. IlepBbIi 3aKOH TEPMOJIMHAMHKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtuMocTh IPOILIECCOB B IPUPOIE.

TemnoBele  mamuHbl.  [IpuHOWNBI  JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBBIX MamuHax. KodpGhUIMEeHT MoiIe3H0Tro
nerctBug TemmoBodl mamuHbl. [Hukn KapHo u ero koadduIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbl TEIIOIHEPT€TUKH.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAULMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tella MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue sgupa B
JaTYHHOU TpyOKe IMyTEM TpeHHs (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEHHEH SHEpTruM (TeMIiepaTyphl) Tea Ipy Tersionepeaaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHUI0 BO3JyXxa (OHBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecamnuie cocmonanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAs BIAXHOCTh BO3AyXa. HacelieHHbld map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUSI OT 1aBJICHHUS.

Tépnoe Teno. Kpucramnmmueckue n amopdusie Tena. AHU30TPONHS CBONCTB
kpucrawioB. JKunkue xpucramisl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

YpaBHeHue TEII0BOro 0anaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUIPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM YHUCJIE HAHOMATEpPUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTANIMYECKOTO BEIIeCTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

N3mepeHne OTHOCUTENbHOM BIAXXKHOCTH BO3/1yXa.

Pasznen 4. JnekrpoanHamMuka
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tell. OJIEKTpUYecKHil 3apsn. J(Ba BuOa 3IEKTPUYECKHUX
3apsnoB. [IpOBOJHUKH, OUAJIEKTPUKM W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOIO 3apsja.
B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. TouedyHBIN 2IEKTpUUECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  dnexkTpuuyeckoro mnonsd.  [IpuHuun



CYIIEPIO3ULIAN DIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cmnm  anmekTpocratmdeckoro  moisiss.  Ilorennman.  PasHocTh
NOTEHUUANOB. [IpOBOOHMKM W AUARNEKTPUKU B AJIEKTPOCTATUYECKOM TOJIE.
JuanekTpuyeckas IpOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHcarop. DneKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI,
JIIEKTPOMETP, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEI.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMaAu
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, rabopamoptvle pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEUIECTBA.
[TocnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora onekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTD
DIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYILAsA CHJIAa U BHYTPEHHEE COIMPOTUBJICHHUE HMCTOYHHUKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITyYKOB.

[TomynpOBOTHHKHY. CobOcTBeHHas 17§ IIpUMeECHAast MIPOBOJIUMOCTb
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [1omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUdA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENBHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE INPUMEHEHME: aMIIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN THOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHitbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHUSI LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOABWXKYIIEW cwibl. KOpoTKoe 3ambIKaHMe
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia M NPOBOJAUMOCTD BO3AyXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEemaHHOro COeINHEHUS PEZUCTOPOB.

M3MmepeHne 3JIeKTPOABUKYILEH CHIIBI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexkrposiusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro yposHs B 10 kjacce ocylIecTBIsETCS ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
Ouonornuu, XMMHuH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJO0B HAay4YHOIO
NO3HAHMS: SIBJICHUE, HAy4YHbIM (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxka: pelmieHue CUCTEMbl ypaBHEHUM, JUHEHHas (yHKIMS,
napabona, runep6osia, UX rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHnndyeckoe IBUKEHUE B KMBOW mpupoae, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIKOCTEH H



ra3oB, JJEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAS IUCCOIHAIINS,
raJIbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE JBIKEHUH C HUCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPeHUS B TEXHHKE, ITOIIMITHUKHA, WCIIOJIb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JAPYTHE), JIBHUTATeIh BHYTPECHHETO
CropaHwus, mapoBas TypOWHa, OBITOBON XOJOMUILHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalOB, B TOM 4YHCIEC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEBATEIHHBIC IpUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe noe. In1eKmMpoMacHUMHAA UHOYKYUSA

[locTtosnHble  MarHuThl.  B3amMojeicTBHE€  NOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bexktop MarHUTHOM HWHAyKuuu. I[IpuHumMn cynepno3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMU. KapTWHAa JWHWNA MarHUTHOU
WHTyKIIUU TIOJISI HOCTOSSHHBIX MarHUTOB.

MarsutHoe T10JIe TOPOBOJHMKA C TOKOM. KapThHa JWMHWUA WHIYKIHU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJIHHMKA, KATYIIKKA ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIBI
B OJJTHOPOJTHOM MarHUTHOM moJjie. Padota cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
MHOYKUAHW. OJIEKTPOABIKYIAS CHJIA HWHAYKUUHW. 3aKOH 3JIEKTPOMAarHUTHOU
nHayknuu Qapanest.

BuxpeBoe »3yeKTpUYecKoe ToJie. IDNEKTPOABWKYIIAs CWia HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENIBHO B OJJTHOPOJHOM MarHMTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CAaMOMHIYKIMHU. OJIEKTPOJBIKYILAS  CHia
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA M IMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHUThbl, AJEKTPOMArHUTHI, DJICKTPOJBHUIATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHL], UHIYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHMKM MHAYKIMYA MarHUTHOTO IOJIA.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJINTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHIYKIIAH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOABMXKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHnre MarHuTHOT'O OIS KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaeoanus

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHMYECKHME  KOJEOAHUA.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($asza koseOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUHM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
kosiebanuil. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMU KoJjiebanusimu. @dopmyna Tomcona. 3akoH cOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOATEIHHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx KojieOaHUsX. BbIHYKIeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeiHyK€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemennplii TOK. CHHYCOMAAQIBHBI NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoacTBO, nepeaadya U MOTPeOICHUE AIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKHU IIPU IPOU3BOJCTBE AIEKTpOdHEPrun. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasTHHK).



HaOmronenue 3atyxaromumx KojieOaHui.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) ISl
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHnc mnpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanne 3aBUCUMOCTH TIEpUOa MaJbIX KOjJeOaHUM rpy3a Ha HUTHU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEpPEeMEHHOr0 TOKa B LENU W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60 IHbL

Mexanuyeckue BOJIHBIL, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJuHa BoOJIHBL [lomepeuHble ¥ TPOJIOIBHBIE BOJHBI.
HUnTtepdepenius u nudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexrpomarautHol BoiHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIis, Tudpaxius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMIBI paguOCBA3U U TeNeBUACHUA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTMKA B TEXHUKE M MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

O6pazoBanue U pacIpPOCTPAHEHUE ONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmtomeecs Teo Kak HCTOYHHUK 3BYKa.

HabGmronenue oTpakeHus U MPeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne uatepdepeHunu U 1uppakiinii MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnroenre cBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.



UccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
pesIoMJICHUE, MOSIpU3anus, Tudpakius, HHTephHEePEHITH.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENHHOE pacnpoCcTpaHEHUE CBETa B
oaHOpoaHOU cpexe. JIydu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeh
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

ColOuparomiie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosiHUE W ONTHYECKas cuia TOHKOW nuH3bL. [locTpoenue uzobOpaxeHuil B
coOuparoux U paccerBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBaeMoe€ JINH30MU.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWutepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHHS
[VIaBHBIX ~MAakKCMMyMOB TIpU MNaJ€HUM MOHOXPOMAaTHUYECKOrO CBETa HA
TUGPAKITUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONnTHKa, TU(paKMOHHAS pelIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONTMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTuueckue mpuoOopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIecKona.

Hab6mronenne naTepdepenium cBera.

Habmronenne nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 THPPAKIIHOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul



W3mepeHne nokasaress NpeoMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['panunbl  NPUMEHUMOCTHM  KJIAcCMYeCKOoM  mexanuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPrued U UMIYJIHCOM PEISITUBUCTCKON YaCTHULIBI. JHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmoul KGAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHEprun (OTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICHCTBHUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToMaATUMK, COJTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otor(PpheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETo ¢hoTodddexra.

CBeTonuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO o -4acTHIl.
[Lmanerapnas moxaens aroma. Iloctymarel bopa. M3nydenune wu mnoriounieHue
(GOTOHOB TpU Tepexo/e aTroMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumsr
crekTpoB. CHEKTp ypOBHEU SHEPruu aToMa BOJIOPO/Ia.

BonHoBsie cBoiicTBa yactull. Bosnubsl 1e bpoitns. KopryckynsipHO-BOITHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHndeckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHaau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmronenue nuHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

HaOmronenue nuHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTPOCHHs sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOro wu3nyyeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
BnusiHuE pagr0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sjapa. M3oTomsl.

Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOakTUBHOTO pacIaja.

OHeprusi CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHsbie peakuuu. [leneHue u cUHTE3 sA1Ep.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HaOJIOIEHHS U PETMCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTaIbHbIe B3aUMOJIeHCTBUA. EMHCTBO u3nueckol KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MTPUMEHEHUE: JTI03UMETP, Kamepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOLIUX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonmul

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM GoTorpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BuTHs actpoHoMuu. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHANMOE
NIBHOKEHHUE.

ComnHeynast cucteMa.

Connne. ComnHeuHass akTUBHOCTh. McrTounuk sHeprum ConHIA W 3BE3M.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBE». 3BE31IbI TJIABHOM IOCJIEAO0BATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IMOCJIEIOBATEIbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpPEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoonMu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE ABIPHI B sApaxX
rajakTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacirtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JUIsl ONPEICNICHUS] TIOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEepHOro NoJylapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, uraneT, Mieanoro I1yTu.

O0o01mar01Iee MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUUM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIIMAJILHON M ATUYECKOU cepax MesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUUECKOM TEOPUHU
B (GOpPMHPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHUHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPENCTABJIEHUI O IPUPOJIE.

MesxknpeaMeTHblie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce oCyIecTBIsETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTMHU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumore3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAOOUS TPEyTOIHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonoeusa: »nextpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTeabHbIE
JIBUOKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, NCUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEIIETKH, CHEKTPaIbHBIN
aHaJIu3.



l'eocpaghusa: wmarHuTHBIE TONMIOCA 3€MJIM, 3alleKM MarHUTHBIX Py,
doTochEMKa 3eMHOI MOBEPXHOCTHU, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonozcua: JIAHUM DJIEKTPOIEpPENad, TIE€HEpaTOp IEPEMEHHOIO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pajnap, pPaJgUONPUEMHHUK, TEIEBU3OD,
anteHHa, TeiedoH, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenue ydeOHOTO TpenMera «@Du3MKa» HAa YPOBHE CPETHErO OOIIEro
oOpa3oBanus (6a30BbI YPOBEHB) MOJDKHO OOECTICUYHUTHh JOCTIIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera «Pu3uKay JTOIKHbI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHMX  yOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA ACATEILHOCTH B IMPOIECCE peaan3aliyd OCHOBHBIX HAIPaBJICHUHN
BOCITUTATEIIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTHYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
OO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIlnN;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESTEIIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTD POCCUHCKOU TrPaXKIaHCKOH UJICHTUYHOCTH,
MMaTPUOTHU3MA,;

IIECHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXCHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3¢TETHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYasl ICTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIETo (PU3NIecKo HayKe;



5) TpyA0BOro BOCIUTAHUSL:

WHTEPEC K pa3IMuHbIM cdepaMm NpodecCHOHATBHON ICATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GbU3UKY Ha TIPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c()OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbI, OCO3HaHHE TIJ100aIbHOrO
XapaKTepa SKOJOTUUECKHUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B OKPY>KalOILEH Cpe/Ie Ha OCHOBE
3HAHHU LEJIed YCTOUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacuiMpeHue OmbITa JEATEIbHOCTH HKOJOTHMYECKON HalpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKHU;

OCO3HAHUE UEHHOCTU HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATH  MPOEKTHYID M HCCIIEIOBATEIBCKYIO
JeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHUBEPCATIbHbIE YUeOHbIe eiicTBUSA
ba3zoBble 1ornyeckue AecTBUs:
CaMOCTOATENTFHO  (OPMYIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENCISITh eI JACSITCIIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
JOCTYOKCHUS,
BBEISIBIISAITh  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3HYEeCKUX SBICHUSIX;
pa3pabaTrhiBaTh IUTaH pEHICHHUS MPOOJIEMBI C YUETOM aHalu3a MMEIOIINXCS
MaTepHATBHBIX M HEMaTePUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILICHUE TTPH PEIICHUHN KU3HCHHBIX IPOOJIEM.
Bba3oBble uccienoBaTebcKkue 1eiiCTBUS:
BIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHSATHSIMU M METOJaMHU
bu3nUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM NEATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOIro COJEp)KaHus, NPUMEHEHHUIO pa3iINYHbIX
METO/I0B [TO3HAHUS,

BJIAJE€Th BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 W MPHUMEHEHHIO B Pa3jIHYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YKCJIE TIPHU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIEC CBSI3M W aKTyaJlM3MpOBaTh 3ajadvy,
BBIJIBUTATh TUNOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHl IJisl JI0KAa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh IIOJYYEHHBbIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJayl B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKU;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHWA 10 (U3MKe B TPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUruHAIbHBIC MOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TOJNy4YeHHs] UHPOpMaUU (PU3UIECKOTO COJEPIKAHHS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBJISATh IOWCK, aHAJIM3,
CHCTEMAaTH3allI0 M WHTEPIpEeTalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IIPE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIb30BaTh  CPEJCTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3a7ad ¢ coOnroJieHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYypCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

Co3/aBaTh TEKCThl (PU3UUYECKOTO COJACpPKAHWSA B PA3IUYHBIX (opMarax C
y4€TOM Ha3zHAYeHUs] UHPOPMALIUU U TEIEBOM ayIUTOPHUH, BEIOUpasi ONTUMAIIbHYIO
(dbopMy mpeicTaBlIeHUs U BU3yaIU3aluu.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYILIECTBIIAThH OOIIEHNE HA YpOoKaX (PM3UKH U BO BHEYPOUHOU J€ATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIMKTHBIX CUTyalludi W CMsr4aTh
KOH(DJIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
S3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIb30BATh IPEUMYIECTBA KOMAHIHOW U HMHIMBULYAIBHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YIEHA KOJIJIEKTUBA,

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JCUCTBUSA MO €€ JIOCTHXKEHHUIO: COCTAaBJIATH IUIAH JCHUCTBUU,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YacTHUKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAauyeCTBO CBOErO BKJAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeularaTb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C IIO3ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEICHHUE B PA3JIUYHBIX
CUTYALMSIX, TPOSBIISTH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS
Camoopranuzamnus:

CaMOCTOSITENTFHO OCYIIECTBISATh MO3HABATENbHYIO ACSITEIBHOCTh B 00JAacCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSTEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JaBaTh OIICHKY HOBBIM CHTYaIlHSIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHIM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHHUEC;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedJeKkcHuH KaK  OCO3HAHUS
COBEpIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAHMUI;

WCITIOJIB30BATh MPUEMBI peIIeKCUU IS OLIGHKH CUTYyalliu, BEIOOpa BEPHOTO
peIICHMST;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATHh PCIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TIPU aHalu3e pe3ybTaToB
NeSTeILHOCTH;

NPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yIbTaToOB
NeSITeNbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKH.

B mpornecce nocTwKeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro o0O1mero ooOpa3oBaHUs Yy OOyYarolmuxcs
COBEpPIIICHCTBYETCS AIMOIIMOHAIIbHBIH WHTEIJICKT, MpeIoararoIni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIILHOE
COCTOSIHHI€, BUJICTh HAIPaBJICHUSI PA3BUTHUS COOCTBEHHOW IMOIIMOHAIBLHOU Chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEJCHME, CIOCOOHOCTh aJanTUPOBAaThCA K
YMOIMOHAIEHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIIOYAIONIIEH CTpEMJIEHUE K JIOCTHKCHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTH, YMEHHE JCHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

IMIATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONICPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIITh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTb CPOPMUPOBAHHOCTD y 00YUaIOIIMXCSl YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKUA B (POPMHUPOBAHUU
COBPEMEHHONW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS M3YUYEHHBIX (U3UYECKUX MOJICNICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIOTHO TBEPAOE TEO,
UJCAIbHBIN ra3, MOJEIN CTPOEHUS I'a30B, KUJIKOCTEN U TBEPABIX TEJN, TOUECUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIIeHUH PU3NYECKHX 3a]1ay;

pacmo3HaBaTh (pusnueckue sABiIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHWMKH, MOJIEKYJIIPHO-KMHETUYECKOW TECOPUM CTPOCHHMs BEIECTBA U



NEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHEUHOE
JBU)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JIBH)KEHUE IO OKPY>XKHOCTH, HWHEpLHs,
B3aumojericteue Ten, nuddysus, OPOYHOBCKOE NBMKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBECHE, WCIApEeHHUE, KOHJEHCAIMs, TUIaBJIE€HUE, KPUCTA/UIM3allUsl, KUIICHHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHUSI Ta3a B  HM30MpoIeccax,
AJIEKTpHU3aIs TeJl, B3aUMOJCHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JBIKCHUE, UCIONB3Ysl (PU3NYEcCKrue BEIIUMYWHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIUAJIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MEXaHMYECKass MOIINHOCTh; IPU OMNUCAHWU TMPABWIHHO TPAKTOBATH
(bu3HYeCKUil CMBICTT HUCIHOJIb3yeMbIX BEIMYMH, WX OOO3HAYCHUS W €IMHMUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONIME NAHHYIO (U3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJTMYMHAMU;

OMUCHIBATh M3YyYCHHBIE TEIJIOBbIE CBOMCTBA TE€JN M TEIUJIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETHYECKasi SHEPIrHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATessl; NpPU ONUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICH HCIOJBb3YEMbIX BEJIUYHMH, UX
00O3HAYCHUST W CAWHWIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(u3nUecKyI0 BEJIMYMHY C JPYTUMH BEJIUYNHAM;

OTNKCHIBATh U3YUYECHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
SABJICHUS (TPOLIECCHI), UCTIONB3Ysl (DU3NUYECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YyEMBIX
BEIMYMH, MX OOO3HAUYECHUS M EIUHMUIIBI; YKa3biBaThb (POPMYJIbI, CBS3BIBAIOILINE
JTaHHYIO0 (PM3UYECKYIO0 BEJTUYUHY C IPYTUMHU BEJIMUYUHAMM;

aHATU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCHOIB3YS (PU3HUECKUE
3aKOHBI U MIPUHILMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS HUMITYJIbCa,
OPUHITUN CYTIEPIIO3UIIMKA CHJI, TPUHITUIT PABHOMPABHUS WHEPIHUAIBHBIX CHUCTEM
0TCuU€Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIEeCTBA, Ta30BbIC
3aKOHBI, CBSI3b CpeAHEH KMHETUYECKOM PHEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYJI C
a0COJIFOTHOM TeMmnepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIC TPUHIMIBI JCHCTBUS  MAaIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHS X OE30MACHOTO HCIIOJNb30BAHUS B
TMOBCEIHEBHOM KM3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI MO0 HCCIENOBAHUIO (DU3UYECKUX SBICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopmynupoBarh mpoOieMy/3aadyy M TUMNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO O0OpYIOBaHHUSA, MPOBOJAMUTH OMNbBIT WU
bopmMyIHpOBaTH BHIBO/IHI,

OCYIIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (U3NYECKUX BEJIUYMH, TPU
TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUSI M HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH OTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXAY  (PU3NYECKMMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN, NMPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcupoBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JI€ TAOJIUL U TpapUKOB, A€TaTh BEIBOBI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOoaTh MpaBuia 0€30MacHOrO TpyJa MpU MPOBEACHUU UCCICTOBAHUI B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIEA0BAaTENbCKOW W MPOEKTHOM
NESTETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000OpyTOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIENbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACHATH (DPU3HUECKHE BETUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHHus, NMPOBOAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEeHHOTO 3HAYeHHS (PU3MUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4u: BBICTPAUBATh JIOTMUYECKU HEIIPOTHUBOPEUUBYIO
LENOYKY pPACCYKIEHUI C OMOpPOM Ha HM3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBJICHNUS,

UCIOJB30BaTh  MpPH  pPELIEHUM  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
Y IIPEICTaBIICHUs YYE€OHOW M HAyYHO-TIOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyto HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecriedeHus: 0€30NaCHOCTH MPU OOpALEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAaHEHUsS 310pPOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIr0
MOBEJICHUS B OKPY>KaIOIIEH Ccpejie;



paboTaTh B TpyNNe C BBHIOJHEHUEM pA3JIMUHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbl, PalUOHATIBLHO paCHpeleisaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (HOpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

VYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYECUHBIN AIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SiAepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa TMPHU pelieHUuU (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (MIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: DJIEKTPUUECKAsI MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aHUMOJCICTBUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUWS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsll, SJCKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCIEPCUS CBETa,
dotornexrpuaeckuii a3ddexT (hporoaddekT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKUE,  JJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IU4YHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCTHONB3YS (DU3UYECKUE BEIMYMHBI:
AIEKTPUUYECKUN 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, IIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJjsi, cwia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIIKU, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJieH, MEpPHOoJ U YacToTa
KoneOaHuil B KoieOaTenTbHOM KOHTYpe, 3apsl M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJIA JIMH3bI, MPU OMHMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKHI
CMBIC]I HCIIOJIb3YE€MbIX BEJIIMYMH, HMX OOO3HAUYECHUS W €IUHMIILI, YKa3bIBaTh
dbopmyJibl, CBS3bIBAIONIME JAHHYIO (U3UMYECKYIO BEIMYUMHY C JAPYTUMU
BEJINYMHAMU;

ONHUCHIBATh HW3YYECHHBbIE KBAHTOBBIE SBJIECHUS W MPOLECCHI, HCIOIb3YS
bu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U



4acToTa CBETA, DHEPTUsl U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciajia, SHEPTUs CBSI3U
aTOMHBIX SIIEP, NpPU ONUCAHWM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W €IMHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIUYMHY C JPYTUMH BeJIUYHMHAMH,
BBIYUCIIATh 3HAaUeHUE (PU3NUECKON BEITUUYNHBI,

aHATU3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJIEILHOTO
COEOUHEHUS MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaXKEHUs
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA Mg PoTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHUsI MAaCCOBOr0 yucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBl, 00J1acTH)
MPUMEHUMOCTH;

OMPENENATh HAMPABJICHHE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AmIniepa u cuibl JlopeHna;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUA WU
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMU: MPU ITOM
dbopMmynupoBaTh MmpobOeMy/3amadyy ¥ THUIOTE3y Y4YeOHOTO DJKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYIOBaHMWSA, MPOBOJUTH OIBIT M
bopMyIUpPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJIBHBIA CIOCOO W3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX U3MEPEHUM: TPU DTOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJo1aTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax y4eOHOTro OKCIEepUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOU
NESTENHLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
o00OpyI0BaHUS;

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJIEINb, BBIACHITh (PU3NUECKHE BEIUYUHBI U (HOPMYJIbI,



HEOoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
NOJIyYEHHOTO 3HAYEHUS (PU3HUECKON BEJINYUHBI;

pelaTh Ka4eCTBEHHBIEC 3a/1a4U: BBICTPAUBATh JJOTHYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUI C ONOPOM Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuzuYecKue SIBJICHNUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIUN
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTyYaeMylo HH()OPMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3inyaTh yCJIOBHUS UX O€30MacCHOr0 UCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IPOLECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KHU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH O0palIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU
YCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKaIOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, PALMOHAIBHO paCHpenesiTh OOS3aHHOCTU U
IIJJAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSAX, aJ€KBATHO OLICHWBATH
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonnuyectBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbIe
Ne i/m P Kontpoabubsie IIpakTuyeckue (upp )
MpOorpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsbI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHMUA
bu6mmoreka [{OK
11 ®du3uKa ¥ METOABI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
22 Aaniiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [{OK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubnnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
32 OCHOBBI TCPMOHHAMHKH1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnmnorexa [JOK

®a30BbIE IEPEXOABI

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




Uroro no pazpeny

Paznen 4. JIEKTPOJAUHAMUKA
4.1 DIeKTpoCcTaTHKa

4.2 [TocTostHHBIN 2neKTpUYECKU TOK. TOKM B
' Pa3IM4YHBIX Cpelax

Uroro no pazaeny
Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

KounuectBo yacos JIEKTPOHHbIE
HanmeHnoBaHue pa3e/ioB U TeM ungposbie
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NPorpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1moJje. DIeKTPOMarHuTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edso00.ru/7f41c97c
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
MexaHu4ecKue U 3JIEKTPOMarHuTHbIE bubnmnorexa [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U 3JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcCHOBBI CHIELIMATILHON TEOpUU

OTHOCUTEIIbHOCTH
Uroro no pazpeny

Pasnea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOU OIITHKH

4.2 Crpoenue atoma

4 1

bubmnorexa [HOK
https://m.edsoo.ru/7f41c97c

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

bu6mmoreka [{OK




4.3 ATOMHOE PO

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

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

Hroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 E;I;HE;T:;(szgrouls £41007¢
Wroro no pazneny 7
Pa3nen 6. OBOBIIAIOIUIEE TIOBTOPEHUE

6.1 O6o061maroniee MOBTOPEHUE 4 f;ﬁ?;;f;;gﬁﬁmlcgk
Utoro mo pazneny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosnnuyectBo 4yacos DJIEKTPOHHBIE
Ne arTa nuppoBbIe
Tema ypoka Konrpoabnbie IIpakTHyeckue A p
n/n Bcero u3yueHusi oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®uznka — Hayka o MpUpoJIe.
Hayunblie MCT(}), bl norI:Hal:Hm 1 bubmmorexa TIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIEero MUpa
Ponb 1 mecTo dusuku B
(hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON e TEILHOCTH JIFOIeH
MexaHuueckoe IBUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NIpsIMOSIUHEITHOE 1 bu6nuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOIIMHEWHOE 1 bu6muoreka [IOK
NIBIDKECHHE https://m.edsoo.ru/ff0c372e
CBobOogHOE mazieHne. Y CKOpeHue 1 bu6mmoreka [{JOK
CBOOOTHOTO TaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1Br>XeHUE.
JIBM>KeHue MaTepualibHOM TOYKH T10 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[Tpunuun otHocutenbHoCcTH ["anues. 1 bubnmnorexa [JOK




NHeprmanbHble CHCTEMBI OTCYETA.
[Tepsriit 3akoH HeroTOHA

Macca tena. Cuna. [lpunuun

https://m.edsoo.ru/ffOc3be8

9 Cymnepro3unuu cuil. Bropoit 3akox bubmmorexa [JOK
yHEpHOSH - TOPOH https://m.edsoo.ru/ff0c3be8
HrroToHa 11t MatepuaabHOM TOUKH

10 Tpetnii 3akoH HerotoHa st bu6mmoreka [{IOK
MaTepHUalbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEeMHUpHOTo TsroteHus. Cuna

11 TskecTu. [lepBas kocmuueckas Bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus.

13 Cuna CiH OTI/IBJIe}(IbI/I(I:I pu BI/DP;ceHI/H/I bubmorexa HOK

p pH A https://m.edso0.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarensHO€ U BpalaTeIbHOE

14 JBUKEHHE a0CONIOTHO TBEPJOTO Tea. bubnmnorexa [JOK
MowmeHnT cuibl. [1nedo cunel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TEJIA
Nmnynbc MmaTepuanbHOU TOUYKH,

15 CHUCTEMBbI MaTEPUAIbHBIX TOUYEK. bubnuotexa [JOK
Wmmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE JIBHIKEHHE
PaGora u MOLTHOCTD CHJIBL.

16 Kunernueckas sneprusi MmarepuaibHOIR bu6muoreka [{IOK
ToukH. Teopema 00 U3MEHEHUU https://m.edso0.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 [ToTeHmanpHas YHEPTHUS. bubnmnorexa [JOK




18

[ToTenmanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOMN MTPY>KUHBI.
[ToTenuuanbHas Heprus tena BOIU3U
MIOBEPXHOCTU 3EMIIN

[ToreHumanbHbIE U HETIOTEHIIMAIbHBIE
cuiibl. CBsi3b paboTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHWYEeCKOW IHEPTUH CUCTEMBI TE.
3aKOH COXpPaHEHHS] MEXaHUYECKOU
JHEPruu

https://m.edsoo.ru/ffOc461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

Jlabopartopnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHCHHEM MEXaHHUECKOW IHEPTUN
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

KonTponbhas pabota no teme
«Kunematuka. /IlnHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

XapakTep JBUKEHUS U
B3aNMMOJICHCTBHS YaCTHI] BEIICCTBA.
Mopaenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPABIX TENI

Macca monekyin. KonuyecTo
Bemiecta. [locTostnHas ABoraapo

TennoBoe paBHOBecue. TeMneparypa
u e€ usMmepenue. lllkana remmeparyp

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

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




Henscus

WUneanpusiii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMmIiepaTypa Kak Mepa
26 CpeaHel KHUHETUYECKON DHEPIUU bubmuoteka [JOK
JBW>KEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
Jlaboparopuas paboTa
28 «MccnenoBanne 3aBUCUMOCTH MEXAY
rapaMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO ra3an
29 N3omnponeccel B HI€aTbHOM Tra3e u ux bubnuoreka [JOK
rpaduyecKoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnnss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 criocoObI e€ n3meHeHus. KomnuectBo bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHHs4 https://m.edsoo0.ru/ff0c5952
SHEPrusl OJHOATOMHOIO UEAIBHOTO
rasa
bubnuoreka [JOK
31 Bt Teronepeai https://m.edsoo.ru/ff0c5c36
VYnenpHas TEMIO0EMKOCTh BEIIECTBA.
32 KonngecTBo TemoTs! npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuadbaTHBIN Mpoiecce
33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bu6muoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs mporieccoB B bubmuorexa [JOK




npupoae. Bropoii 3akoH
TEPMOJIUHAMUKHU

[punnun aeiicteus u KIIJ[ rennosoit

https://m.edsoo.ru/ff0c6230

bubnuoreka [JOK

35
MaIlUHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJI0ru4ecKue mpooIeMbl
TETUTOHEPTETHKHU
38 O6o06matomuit ypok « MonekyspHast bu6nuoreka [IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas pabota mo teme
39 «Monexynspnas ¢pusuka. OCHOBBI bubmmorexa LIOK
YBp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue U KOHJEHCALINS. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTETbHAS
41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [JOK
Ayxa- = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannmmyeckue u
42 amopdHbIe Tena. AHU30TPONH bu6nuoreka [IOK
CBOMCTB KpucCTa/IOB. Kuakue https://m.edso0.ru/ff0c65f0
kpucTtayibl. COBpEeMEHHBIE MaTePHAITBI
[1naBneHue u KpUCTaUIU3AIIHSL.
43 VY nenbHas TEoTa MIaBICHUS bubmmorexa TIOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarus
bub6nuoreka [JOK
44
YPaBHEHHE TILIOBOrO bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tell. DIEKTPUIECKUI bubnuotexa [JOK

3apsa. HBa BH A SJICKTPUUCCKUX

https://m.edsoo.ru/ffOcébcc




3apsiioB

[IpoBOIHUKH, JUANEKTPUKHU U

bu6nuoreka [JOK

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUSI
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHbIil DJIeKTpUUECKUI bubnmorexa [IOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Harpsxk€HHOCTB AJIEKTpUUIECKOTO
48 nost. [IpuHIun cynepno3unuun bubnmnorexa [JOK
AIEKTPUUYECKUX TTosiel. JInauu https://m.edsoo.ru/ff0c6df2
HAIpsKEHHOCTH
PaboTa cuit aieKTpocTaTHuecKoro
49 nons. IToreruman. PasHocts bubnnorexa LIOK
’ ' https://m.edso0.ru/ff0c6f00
IIOTEHI[AAJIOB
IIpOBOMHUKH U IUDIEKTPUKH B
50 3JIp€KT 0CTaTHYECKOM HOI:.:IG bu6miorexa LOK
P ' https://m.edso0.ru/ff0c7018
JlusnexTpudeckast IpPOHUIIAEMOCTD
bubmuoreka [JOK
51 OnekrpoéMkocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh TIOCKOTO
52 KOHJIEHCATOpa. DHEPrHUsl 3apsHKEHHOr O bubmrorexa HOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlaboparopnas padora "V3mepenue
ANMEKTPOEMKOCTH KOHACHCaTopa'
[IpunIMn EHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOr0 pUHTEpA.
DneKTpocTaTHYeCcKas 3aluTa.



55

56

57

3azemiIeHHE HIIEKTPOIPUOOPOB

DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
cymiectBoBanusl. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comporusnenne. 3akon OMa yist
y4acTKa Lenu

ITocnenoBarenbHOE, MApaIEIbHOE,
CMEIIaHHOE COETMHEHNE
npoBoIHUKOB. JlaboparopHas paboTa
«M3ydeHune cMenranHOTO COSIMHEHUS
PE3UCTOPOB»

PaboTa 1 MOITHOCTB AJMEKTPHUECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ffOc74f0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

59

60

61

3axon OMa 171 OJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkaHnue. JlabopaTopHas pabora
«M3mepenne D/1C nctouyHnka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

PezepBHbiii ypok. KonTposbHas
pabota no Teme "DnexTpoanHamMuka" /
Bcepoccuiickasi mpoBepouHas paboTa
O6o0maromuii ypok
«InexTpoarHaMukay / Beepoccuiickas
MpoBepoyHas pabora

DneKTpoHHasi MPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCHUMOCTH
COTIPOTUBIIEHUS METAJIOB OT
Temrneparypbl. CBEpXIIpOBOJIUMOCTh

0.5

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

but6mmoreka [{IOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be




DNeKTpUYECKU TOK B BAKYyME.

62 . 1
CBoiicTBa 3JEKTPOHHBIX MTYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMecHast mpoBoaAUMOcThb. CBoicTBa 1 bu6mmoreka [IOK
p—n-nepexoaa. [ToaynpoBOIHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
ONEeKTpUYECKUI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka IIOK
DNEeKTpOIUTUYECKas! AUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIIn3
ONEeKTpUYECKUI TOK B rasax.

65 CamocTosTeIbHBIN 1 1 bubnuoreka [JOK
HECAaMOCTOATEIIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuueckue npudopsl u

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6nuoreka [IOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo0.ru/ff0c86fc
0€e30MacHOCTH
KonTtponbnas pabota mo teme

67 «Qnekrpocratuka. [locrosHHbIN 1 bu6nuoreka [IOK
aeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IM4YHBIX CpPErax»
PesepBHbIit ypok. O600aronmii ypok bu6muoreka [IOK

68 1
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



11 KJIACC

KosanuecTBo yacos JJIeKTPOHHBIE
[
Jlj/_n Tema ypoka Bcero Kontpoabvie  Iparririeckie il:;:eﬂl/lﬂ :gg)al;zz:;eenbﬂble
padoThI padoThbI pecypenI
[TocTOsIHHBIE MAarHUTHI U X
B3aUMO/JIecTBHE. MarHUTHOE ToJIE. 1 bubmuoreka [{OK
BekTtop MarHuTHOM MHAYKUWH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIMHU
MarsuTHO€ 1oJje NpOBOJHUKA C
ToKOoM. OnbIT Opcreaa. 1 bubnnorexa HOK
BzaumonencTere npoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue 1 1 bubnuorexa [IOK
MardUTHOTO TOJIA KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TOKOM. Cuiia Amriepa.
JlaboparopHas paboTa 1 1 bubnuorexa [IOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME MAarHUTHOTO TIOJIST HA
JIBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnunorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarHuTHas HHAYKIMs. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN



nHaykuun @apanes
JlaboparopHast paboTa
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHIYKIIUU»

NHnykTuBHOCTG. SIBIIEHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

TexHuueckue yCTpoONUCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
3JICKTPOMArHUThI, 3JIEKTPOJBUTATEINb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHILI,
WHIYKIMOHHAS [1eYb

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal50

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

10

11

O6o06maromuii ypok «Marautaoe
noJie. DIeKTPOMArHUTHAS MHTYKIIHSD
KonTponbhas pabota no teme
«MaramTHoe 1oJe.
DNEeKTpOMarHuTHAs UHAYKIIHSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXAHHYECKHUE
KoJjebanus. 'apmonnueckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHU M.
[IpeBparenue s3Heprun
JlaGopaTtopHnas pabota
«HccnegoBanue 3aBUCUMOCTHU
neproJia MajbIx KojaebaHuii rpy3a Ha
HUTH OT JIJTAHBI HUTH U MaCCHI TPy3a»

KonebarenbHblil KoHTYp. CBOOOAHBIE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

bubmnoreka 1IOK
https://m.edsoo.ru/ff0cb820




15

16

SJICKTPOMArHuTHLIC KoJieOaHus B
nacaJbHOM KoJIEOATEIbHOM KOHTYpPC.
Amnanorus MCKAY MCXaHUYCCKNMU U
QJICKTPOMAariuTHbIMH KOoJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrUur B HACaJIbHOM
K0JIe0aTeIbHOM KOHTYpE

[IpencraBieHue o 3aTyxaromux
KosieOaHusX. BeIHYKIEHHBIS
MeXaHHUeCKHe Kojiebanus. Pe3oHanc.
BrIHYXI€HHBIE JIEKTPOMAarHUTHBIE
KoJIeOaHHS

bubmnoreka [1OK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

18

19

20

[lepemennsbiit Tok. CHHYCOUJAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JICUCTBYIONIEE 3HAUEHUE CUJTBI TOKA U
HaIpsOKEHUs

Tpanchopmarop. [Ipoussoactso,
nepeaaya v notpediieHue
3JIEKTPUYECKON SHEPTUN

YCTpOoUCTBO U IPAKTUUYECKOE
IIPUMEHEHUE IEKTPUUECKOr0 3BOHKA,
reHeparopa nepeMeHHOro ToKa,
JIMHHN 3JIeKTponepeaayd

DKOJIOTHYECKUE PUCKU TTPU
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPIUH B IOBCEAHEBHOMN
KU3HU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

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




MexaHn4eckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

Bbu6mmorexa [JOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOOJILHBIE BOJTHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTpOMarHUTHBIC BOJHBI, X

23 cBoiicTBa u ckopocts. [llkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfeQ

DIIEKTPOMATHUTHBIX BOJH
[TpuHLIMIIBI paAHOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus

o5 Kontponbnas padota «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsamonnHETHOE pacIpOCTpaHEHUE

26 CBETa B OJHOPOJHOM Cpejie. bubnmorexa [JOK
Todeunblilt ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [loctpoeHne n3o0paxeHuii B bubmmorexa [JOK

https://m.edsoo.ru/ffOcd4e0

IUIOCKOM 3€pKajie
IIpenomnenue csera. [loaHoe

28 BHyTpeHHee oTpakeHue. [IpenenbHblit bubnuorexa [IOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUSI

29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
MOKa3aTelsd NPETOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a

30 JInnzel. [Toctpoenue nzobpaxeHuii B bubnunoreka [JOK




31

32

33

34

35

36

37

38

39

nuH3e. Popmyiia TOHKOU JIMH3HI.
YBenuueHue JTMH3bI

JlaGoparopHas paboTa
«HccnenoBanue CBONCTB
M300pakKeHU B TMH3AX»

Hucnepcus cBeta. CloXHBIN COCTaB
6emnoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

WNuTtepdepentus cera. udpakmms
ceta. JluppakuronHas pemeérka

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

OnTrueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBUS MX O€30MacHOro NPUMEHEHUs

I'paHuIBl IPUMEHUMOCTH
KJIacCUYeCKON MexaHuKu. [TocTynarel
CIIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpaIlleHue
JUIMHBI

DHEPrusi ¥ UMITYJIbC PEIISITUBUCTCKOMN
yacTulpl. CBsA3b MAacChl C SHEPTUEH U
UMITYJIECOM. DHEPIHUsl IOKOS

Kontponbnas pabota «Onrtuka.

OCHOBBI CIEUATIBHON TEOpUHU
OTHOCHUTEILHOCTHY

https://m.edsoo.ru/ffOcddle

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubmnoreka [HOK
https://m.edsoo.ru/ffOcfc68

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcf6f0




®otonbl. opmyna [1nanka. DHeprus

bubmnoreka [IOK

40
U UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE Bu6 LIOK
nOIUOTEKA
41 .0 A.T.
porordexra. Ombiro: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akous! Gotodddexra. YpaBHeHHe
42 SﬁHMTe(IEHa J'(Iizl(b(l)OTOS(bg)eKTa bubnmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» porodrpdexra
Hasnenue cera. OnbiThl I1. H.
43 JleOeneBa. XuMHU4uecKkoe AeCTBUE bubnmorexa LOK
AeBd. a https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuyeckue yCcTpoicTBa u
MPaKTUYECKOE TPUMEHEHHE:!
44
dboTodEMEHT, POTOATIHK,
COJTHEYHast OaTapesi, CBETOUO/T
45 Pemenue 3aa4 1mo TemMe « DJIEMEHTBI Bbu6mmorexa [JOK
KBAHTOBOU OIITUKW https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL
46 Pesepdopna no paccesiHuio a-yactu bubmmorexa LIOK
pPOpAa O b t https://m.eds00.ru/ff0d091a
[Imanerapnas Mmoznenp aroma
bu6mmoreka [JOK
47 II b
OCTYIATEL Hopa https://m.edsoo.ru/ff0dOafa
N3nyuenne u nornomenue ¢GpoTOHOB
48 I I/I}ll'lqe exolie 21T0M:1Jl co H(()ll)"O OBHS bubnnorexa [IOK
P pexoi . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APYroi. Buabl ciekTpoB
BomnHoBrbIe cBoiicTBa yacTull. BoiIHbI
. . bu6mmoreka [JOK
49 ne bpoiura. KopnycKyisipHO-BOJIHOBOM

AyaJInu3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8




50

51

52

53

BBIHYXXICHHOC N3JTYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI

Pesephopaa o onpenenenuto cocrapa

PAAOAKTUBHOI'O U3ITYUYCHUSA

CgoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. BiusHue
PaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. ['aMma-usinyyeHue

DOHeprusi CBA3U HYKJIOHOB B SIIpeE.
Snepuble peakiuu. SAnepHbliid
peaktop. [IpoGaembl, IEpCIEeKTUBHI,
SKOJIOTMUECKHUE aCIEeKThI SACPHOU
HSHEPTreTUKHU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

54

55

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeTo/bl HaOIOAeHUS U
PEruCTpaLvy SJIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaameHTalbHbIE
B3auMoJencTBYs. EnnHCTBO
du3nIeCcKol KapTUHBI MUPAY

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH. By
3Bé3aHoro Heba. Co3Be3nus, sipKue
3BE3/IBI, IJIAHETHI, HX BHIUMOE
nBrkenne. CojlHEYHAs cUcTEMA

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38




56

57

Comnre. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun CosiHIIa U 3BE3N

3BE371bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI ITTABHOM
nociea0BaTeIbHOCTU. BHYTpeHHee
cTpoeHnue 38&31. CoOBpeMEHHbIE
IIPEICTABIICHUS] O IPOUCXOXKICHUH U
sponmtonuu ConHIa v 3B€37

58

Mieunsiii [Tyre — Hama ['anaktuka.
[Tonoxenue u npmwxenue CosHua B
lNanaktuke. ['anaktuku. YEpHbIE ObIPHI
B SIJJpax raJakTHK

59

60

Bcenennas. Pa3zberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukToBoe n3nydeHue.
MeraranakTuka

Hepemenusie mpoGieMbl aCTPOHOMUUT

61

62

63

64

KonTponbHas paboTta « DneMeHThI
ACTPOHOMUU U aCTPOPHUUKI

Oo6o6maromuii ypok. Pons ¢usnku n
aCTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMAIbHON B
ITHYECKOH cdepax eaTeIbHOCTH
YeJioBeKa

O6o6mraromuii ypok. Pons 1 Mmecto
(GU3MKHU U aCTPOHOMMUU B
COBPEMEHHOW Hay4YHOH KapTHHE MUpa

O606maromuii ypok. Poib



65

66

67

68

¢u3ngeckoit Teopun B HOpMUPOBAHUA
MIPEICTABICHUH O (PU3UIECKOM
KapTHUHE MUpa

O6o6maromuii ypok. Mecro
¢buznyeckoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAaY4HBIX IPEJCTaBICHUI O IPUPOAE

PesepBHbIil ypok. MaruutHoe 1oie.
DneKTpOMarHuTHas HHAYKIHS

PeszepBHblii ypok. Ontrka. OCHOBBI
CIIeMaJIbHON TeOpuun
OTHOCUTETLHOCTH

Pesepnriii ypok. KBantoBas pusuka.

OJeMeHTBl aCTPOHOMHUU U
acTpou3uKH

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

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







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIACC

Kon
MpoBepsAEeMOro
pe3yJjabTaTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeIHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3UKU B
(hbopMUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
e

YYHUTBIBATh TPAHUIIBI IPUMEHEHHS] U3yUYEHHBIX (U3UUYECKUX MOJIECICH:
MaTepuagbHas TO4YKa, WHEpLHUaiIbHas cUCTeMa OTcuéTa, aOCOIIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOACIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM SJIEKTPUYECKHHN 3apsii — TMpU PEIICHUH

(bu3nvecKkux 3a1aq

Pacnio3naBaTh (usnueckue siBieHUs (MPOIECChl) M OOBICHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKON Teopuu
CTPOEHHUs BEIIECTBA U  JJIEKTPOJUMHAMUKH: PpPaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBH)XXEHHE, CBOOOJHOE MaJeHHE
Ted, JABW)KEHHE IO OKpPYXHOCTH, WMHEpLHUS, B3aUMOJCIHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXx/IeHnu), TEMJOBOE paBHOBECHE, HCIApEHUe, KOHJEHcalus,
IUTaBJIEHWE, KPUCTA/UIM3alUs, KUIIEHHWE, BJIAXKHOCTh BO3/YyXa,
NOBBIILIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXJIYy IapaMeTpaMH COCTOSHMS Tra3a B M30MpOoLEccax;

QJICKTpU3alus TCI, B3aHMO/JICHiCTBHUE 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKCHHME, UCHIONb3ysd (hu3nyecKue
BEJIMYMHBL: KOOPJMHATA, IyTh, NIEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWila, MMIYJIbC Tela, KHHETHYECKas DHEprus,
NOTCHIMAJIbHAs HHEpPrus, MexXaHHueckas paboTa, MeXaHHWYecKas
MOITHOCTb; TIPH ONMCAHUU MPABUIBHO TPAKTOBATH (PMU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHHUsS M EIUHMIBI, HAXOJUTh
(hopMyJIBI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BEITMUUHY C JAPYTHMHU

BCJIMYUMHaAMH

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA TEl U TENJIOBBIC



10.6

10.7

10.8

SBJIGHUSI, WCHOJb3ys (U3MUYECKHWE BENUYMHBI: JaBlIEHHUE Tasa,
TeMIlepaTypa, CpEIHSAs KUHETHYecKas DHEpPrusi XaoTUYECKOTO
JIBIDKEHUST MOJEKYJ, CpeIHEKBagpaTHYHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTpEHHssI dJHeprus, pabora Trasa,
KO3 (QUIMEHT TMOJE3HOro JeHCTBUSI TEIJIOBOIO JBUTATENs; MpH
ONHUCaHUU MPaBUIBHO TPaKTOBaTh busmueckuit CMBICTT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHHUS] U EAUHHIBI, HAXOJIUTh
(hopMyIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHUMHU

BEIMYMHaAM

OnuceiBaTh M3y4YEHHbIE DJEKTPUYECKHE CBOMCTBA BEILIECTBA U
JJNIEKTPUUYECKUE  SBJICHUS  (IPOIECCHI), HWCHONB3ysd (PHU3MUecKue
BEJINYUHBI: JIEKTPUYECKUN 3apan, 3JIEKTPUYECKOE noue,
HaAIpPsOKEHHOCTh 110711, IIOTEHLHMAll, pPa3sHOCTb IOTCHIUAJOB; IIpU
OMMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HMCIOJIb3YEMBIX
BEJIMYMH, WX O0003HAUYeHUS M EIUHMIbI, YKa3bIBaThb (OPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BCINMYHMHaAMH

aHaNM3UpPOBaTh (PU3MYECKHE TMPOLECCHl M SBICHHS, HUCHONb3Ys
(u3nyeckye 3aKOHbI U MPUHIUIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, I
u |1l 3axkonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH 3HEpruu,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPHO3ULIMH CUJI, TPUHLIMII
paBHOIIpaBUSl ~HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSIPHO-
KHMHETUYECKYIO TEOPHUIO CTPOCHHS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEell KMHETHMYECKON SHEpPruu TEIJIOBOTO IBMKEHHMSI MOJIEKYT C
abCOIOTHON TeMIIEpaTypol, MEpBBIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUUECKOTO 3apsaa, 3akoH KynoHa; mnpu sToM
pas3inyath CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP@YKEHUE U YCJIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC INPUHLUIBI JAEHCTBHS MAaIUMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3iuuaTh YCJIOBUS HX O€30IacHOTO

HCIIOJIBb30BAaHUS B HOBCGI[HGBHOﬁ KHU3HU

10.9

10.10

BBITIOMHATE SKCIIEPUMEHTHI TI0 HCCIICA0OBAHUI0 (PU3NICCKUX SIBJICHUNA U
MPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPHU
3ToM (QopMyIHpOBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT M (HOPMYITUPOBATH BBHIBOIBI

OCYI]_[eCTBJ'ISITB npsAMbIC W KOCBCHHBLIC HW3MCPCHHA q)HSquCKl/IX

BCJIMYMH, IIpU 2TOM BBI6I/IpaTb OIITUMAJILHEIN CII0CO0 U3MCPCHHUA U



10.11

10.12

HCIIOJIBb30BAaTh U3BCCTHBIC METOJAbI OLICHKH HOI‘pGHIHOCTCfI I/ISMepeHI/Iﬁ

HccrnenoBaTh 3aBHCHMOCTH MEXAY (HU3HMUECKUMH BEIMUYMHAMH C
WCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHHM; IpU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCHUMOCTH
(u3nYecKUX BEIMYUH B BUJAE TaONUI U TPaHKOB, €1aTh BHIBOJBI MO

pe3yjibTaTaM UCCICAOBAHUA

Cobmoate  mpaBwiia 0e€30MacHOr0  Tpyda HpU  MPOBEACHUU
HCCIIeIOBaHUM B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHo-
HCCHGHOBaTGHBCKOﬁ n HpOCKTHOfI ACATCIBHOCTH C HCIIOJIB30BaAHUCM

U3MEPHUTENBHBIX YCTPOUCTB U JIaOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKONH MOJEINBIO,
UCTONB3ysl (PU3MUYECKUE 3aKOHBbl M INPHUHILMIIBI;, HA OCHOBE aHajIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBIICIATH
¢u3nveckne BETUYUHBI B (HOPMYIIBI, HEOOXOIUMBIE Ui €€ peIIeHHs,
IIPOBOJUTBL PACUETHI U OLEHUBATH PEAIIBHOCTD MTOJIYYEHHOIO 3HAYCHUS

(hu3nueCcKoil BETUIMHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCIIPOTUBOPCUYNBYHO ILCTIOYKY paccyxcz[eHI/HZ C OHOpOfI Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)PI3HLIGCKI/IC SIBJICHUS

Wcnonb3oBath mnpu  pelieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
UHGOPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
UHTEPIPETAMd U TPEACTaBICHUs Yy4eOHOW M Hay4YHO-TIOMYJISPHOM
uHbOpMaIMK, TMOTYUYEHHOW M3 Pa3iMYHbIX MCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBAThH MOTYYaeMyl0 HH(OPMALIUIO

[IpuBoauTE HpUMEpbI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonb3oBaTth TeopeTndyeckue 3HaHUSA MO (DU3MKE B TOBCETHEBHOM
YKU3HH )1 o0ecrieueHus 0€30MacHOCTH MpU OOpalIeHu: ¢ MpudopaMu
U TEXHUYECKHMMH YCTPOHCTBaMH, JUISI COXPAHEHUS 3/I0pOBbS MU

CO6J'IIOJICHI/IH HOPM 35KOJIOTHUYCCKOT'O ITOBCACHUA B oxpy;xa}omeﬁ cpeac

PaGoTaTh B Tpynmne ¢ BHIMOTHEHUEM PA3JIUYHBIX COIMATBHBIX POJEH,
IUIAHUPOBaTh  pabOTy TPyNNbl, palUOHAIBHO  pPACIPEIeNsTh
00S3aHHOCTH ¥ IUJIAHUPOBATh JAESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsiX, aJICKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 Y4YaCTHUKOB

TPYIIIBI B pellIEeHHuEe paccMaTpUBaeMoOM MpooOIeMbl



11 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

111

11.2

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeIHero 001ero 06pa3oBaHus

JleMOHCTpHUpOBaTh Ha MpUMEpPax poidb U MecTo (U3UKU B
(hopMUpPOBaHUM COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN NEATETbHOCTU
JFOJICH, TIEIIOCTHOCTh U €IMHCTBO (PU3UIECKON KapTHHBI MUPA

Y4YuThIBaTh TPAHUIIBI PUMEHEHUS U3YYCHHBIX (DU3UIECKUX MOJCIICH:
TOYEUYHBIN AIEKTPUYECKUN 3apsAl, AlepHas MOJICIb aTOMAa, HYKJIOHHAs

MOJECJIb aTOMHOI'O dZpa IIpHu pCIICHUH (1)H31/I‘leCKI/IX 3aJga4

11.3

114

PacnioznaBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAHTOBOM  (PU3UKHU:
JJIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHuTHOE NEHCTBUS ~ TOKa, B3aMMOJICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAS WHAYKIHSA, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM W MABWXKYIIMICS 3apsi, JJICKTPOMATHUTHBIC
Koie0aHUsI W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpakeHHe,  IMpejlomiieHue, HuHTepdepeHuus, audpakuus U
HOJISIpU3aIUs CBETa, AMCIEPCUsi CBeTa, (HOTORNEKTpUYecKuid 3¢dpdext
(boTtoapdekr), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOPOJa, €CTECTBEHHas W  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh  HW3YyYECHHBIE CBOWMCTBA  BEIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHBIC, ONTHYECKUE, DIEKTPUUECKYIO MPOBOJAUMOCTD Pa3TUYHBIX
Cpen) U DJIEKTPOMArHUTHBIE SBJICHHUS (TMPOLECCHI), HUCIONb3YS
(¢u3nueckue  BENWYHMHBL:  DJICKTPUUYECKUW  3apsl, CHIa  TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocth mnoteHnmanos, JJC, pabora Toka, MHAYKIHS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHla, HMHIYKTUBHOCTb KATYIIKH,
SHEPTUsl AJIEKTPUYECKOTO M MArHUTHOTO TMOJIeH, MEpPHOJ M 4YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHlia TOKa B Mpoiiecce
TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJIeOaHui, ¢doxycHoe
paccTosiHue W ONTHYECKas CHUJla JMH3bI; MPU OMHCAHUU MPaBUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT UCIHOIB3YEMBIX BEIHYMH, UX
0003HAUECHUS U EIUHMIBI; YyKa3blBaTh (OPMYJIbl, CBSA3BIBAIOIINE

JaHHYIO (PU3MUECKYIO BETUUYHUHY C JPYTMMH BEITMUMHAMU



115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuchiBaTh U3YyYEHHBIE KBAHTOBBIE SIBIICHUS U MPOIECCHI, UCTIONb3YS
(u3nYecKkue BETUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIHHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyIbc (POTOHA, Mepuon
nojlypacraza, OSHEpPrusi CBsI3U AaTOMHBIX fAJep; [pPU ONUCAHUU
IPaBUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOJIb3YEMbIX BEJIMYUH,
uX 0003HAUCHUS W CIMHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIHE
JaHHYI0 (PU3UYECKYIO0 BEJIUYHUHY C APYTUMHU BEIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)H3H‘IGCKOI>'I BCJIIMYHUHBI

AHanu3upoBaTh (QU3NYECKUE TMPOLECCHl U  SIBICHUS, HCIONb3YS
¢usnveckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
[OCJIEI0BATENbHOIO M MMAapajUIeIbHOTO COEIMHEHHUS IPOBOJIHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHON MHAYKLIHH, 3aKOH
IPSIMOJIMHEMHOTO PAcIpOCTPAaHEHMs CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBI  TPEJIOMJIEHUS  CBETa, ypaBHEHHE OUHIUTEHHA  JUId
dboTtorddexra, 3aKOH COXpaHEHHS DHEPTrUU, 3aKOH COXpaHEHUSs
UMITyJIbCA, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOrOo 3apsia, 3aKOH
COXpaHEHHsI  MaccoBOro  4Wcia, mnoctyinatel  bopa, 3akoH
pPaIMOaKTUBHOTO paclajga; TMpu d3TOM  pa3iuyaTtbh CJIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBHS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

OHpGI[CJI?ITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIHWKW MArduTHOI'O II0JIA

IMPOBOJHUKA C TOKOM, CHJIbL AMnepa N CUJIBI HopeHua

CTpOI/ITB n  OIIMChIBATb I/I306pa)KeHI/Ie, co3aaBacMoO€C  IIIOCKHM

3€PKaJIOM, TOHKOU JIMH301

BhINONHATE SKCIIEPUMEHTHI TIO HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPH
aToM (dopmynaupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT U (HOPMYITUPOBATH BBHIBOIBI

OCYH.[GCTBJISITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIMYMH, IIpU 2TOM BBI6I/IpaTb OIITUMAJILHEIN CII0CO0 U3MCPCHHUA U

HCITIOJIB30BAaTh N3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTCﬁ I/ISMepeHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3UYECKMX BEIHUYMH C HCIOJIB30BaHUEM
OpSAMBIX  WU3MEPEHUI; TpPH 3TOM KOHCTPYHpPOBATH  YCTAaHOBKY,
(UKCUPOBATh pE3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOJBI 10 PE3yJibTaTaM

HCCICAO0BaHUA

CobOmonate mpaBuia 0€30MacHOrO Tpyna NpH  [POBENECHUU



UCCIIEIOBAaHUH B paMKax ydeOHOro SKCIEepHMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOW U MPOEKTHOM NEATEIbHOCTU C MCIOIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1aOOpaTOPHOTO 000pYy10BaHUS

11.13

11.14

11.15

Pematp pacuérHble 3aayu ¢ SBHO 3aJaHHOW (PM3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaln3a
YCJIOBHSI  3aJaud  BBIOMpATh  (U3UYECKYIO  MOJIENb,  BBIACIATH
¢u3nyeckue BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATIbHOCTD MOJTYYEHHOTO 3HAYEHUS

(bu3nyecKoil BeTUIMHbBI

Pemath ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTMYECKU
HEMPOTHUBOPEUYMBYIO LEMOYKY PACCYXKICHHI C OMOpOil Ha M3ydeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~IGCKI/IC SIBJICHUA

Hcnonp3oBaTe MHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU Ul [IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPIPETAlMd U TPEACTaBICHUs Yy4eOHOW M Hay4YHO-TIOMYJISIPHOM
UHQOPMALIUH, TOITYYEHHOW W3 Pa3IMYHBIX UCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBAThH MOTYYaeMyl0 HH(OPMALIHIO

11.16

11.17

11.18

11.19

OOBSICHATh MPUHIUIBI ACHCTBHUSI MallUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuyaTh YCJIOBUS HX O€30MAaCHOTO HCIIOJIb30BAHMS B

MMOBCEIHEBHOMN KU3HU

[TpuBoaUTE TpUMEPH! BKJIAAAa POCCHHCKHX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
YKU3HM 1)1 o0ecrieueHrs 0€30MacHOCTH MpH OOpalIieHUH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [JIsI COXPaHEHUS 3J0pOBbI U

coOII0ACHUSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpY Kalollel cpene

PaGorars B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMIbl,  PAalUMOHAIBHO  paclpenensTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJEKBATHO OLICHMBAThb BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

TPYIIIbI B pELlIEHHE paccMaTpuBaeMoi MpoOIeMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasneJa 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

1.2

®usuka — Hayka o npupoxae. HayuHble
METO/BI MTO3HAHUSI OKpYXKaromero Mupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IpouLecce

MO3HaHUA ITPUPOIBL. 9KCHepI/IMeHT B (I)I/IBI/IKC

MopnenupoBanue (GU3NYECKUX SBICHUM H
npoueccoB. Hayuneie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHUIBI MPUMEHMMOCTH
buznuecKux 3aKOHOB. [Tpunuun
cooTBeTCTBUS. Ponb u Mecto Qu3uku B
(dbopMupOBaHHH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JeITeIbHOCTH JII0AEH

MEXAHHKA

2.1.1

2.1.2
2.1

2.1.3

##HPar#KIMTHEMATUKA

MexaHu4deckoe JBUKCHUC. OTHOCHTEIBLHOCTh
MEXaHHUYCCKOI0 ABUKCHUS. Cucrema orcuéTa.

Tpaexropus

Ilepemerienne, ckopocTh (CpemHsisl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUYKM, UX IPOEKIHH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

[IEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JIBUKECHUE. I'padpuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u IepeMenICHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU




2.2

2.14

2.1.5

2.1.6

2.1.7

2.2.1

CBobOogHOE TIazicHne. Y CKOpeHre CBOOOTHOTO

MmajgeHus

KpuBonuuneiiHoe aBuwxkenue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKU 110
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. [lepuon U qacToTa.

LleHTpOocTpeMuUTenbHOE YCKOPEHHE

Texnuueckue YCTpOICTBA: CIIUJIOMETP,
JNBUKEHUE CHapsiOB, LEMHbIE U PEMEHHbBIE
nepegadu

[IpakTnueckue padoTHI. N3mepenne
MIHOBEHHOM CKOpOCTH. HccnenosBanue
COOTHONICHHS MEXIy MyTSIMH, TPOUICHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIIbHbIE  pPaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBUKEHUHM C HA4YaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHne NBUKEHUS IapuKa B BA3KOU
KUIAKOCTU.  M3ydyeHwe  JBUXKEHUA  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

#iHPari#H## IUHAMUKA

[Tpunimn OTHOCUTEIILHOCTH lNanunes.
IlepBbiii 3akoH Hbrorona. HMuepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHII

Bropoii 3akoH HproToHa 11 MaTepualbHOU
TOYKM B HWHEPLHUAIBHOM CHUCTEME OTCYETA
(MCO). Tpermit 3akoH HerloroHa ans

MaTCpHaAJIbHBIX TOUCK

2.2.4

2.2.5

2.2.6

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKeCTH.
[lepBast kocmuueckasi ckopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUs

CKOJIB>KCHUA n cHhJlia TPCHUA IIOKO.

Koaddurment tpenns. Cuiia conpoTHUBIECHUS



IIpU ABUXKCHUU TECJIAa B ) KUAKOCTU HUJIU a3

2.2.7

2.2.8

2.2.9

2.2.10

HOCTYHaTeJIBHOG " BpalIaTCIbHOC AOBHUIKCHUC

a0COJIIOTHO TBEPIOTO Tea

MOMEHT CHJIBI OTHOCUTEIBHO OCU BpALICHMUS.
[Ine4o cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboThl. VM3ydueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW IUIOCKOCTH  TIOJ
JIeNCTBHEM HECKOJbKHUX cull. McciaemoBaHue
3aBUCUMOCTH CHJI YMPYTOCTH, BO3HUKAIOIIUX
B jaepopmupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI HX Jedopmaiuu.
HccnenoBanue yciioBUi paBHOBECHS TBEPAOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

2.3

###Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUalbHBIX TOYEeK. MMOynbc CHIBI H
M3MEHEHHE UMITyJIbca Teja

232 3akoH coxpaHeHuss wummyinbca B HCO.

o PeakTuBHOE JBMKEHUE

2.3.3 PaGora cuibl

234 MoOHOCTb CHIIBI

535 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

o TeopeMa 0 KHHETHUYECKOW YHEPTUH
[TorenumansHas dHeprusa. IloTeHuunanbHas

236 SHEprus YIPYTO nedhopMupOBaHHOM

o npykuHbl. [loTeHuumanbHas SHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHuuanbHble W HENOTEHUHUATbHBIEC CHUIIBL.

937 CBsi3b  paboThl HEMOTEHIHUATBHBIX CHUT C

U3MCHCHHUEM MEXaHUYEeCKOM SHEPIrUun

CHCTCMBbI TCII. 3aKoH COXpaHCHUA




3.1

MEXaHUYECKON IHEPTUU

2.3.8

2.3.9

2.3.10

VYipyrue u Heynpyrue CTOJIKHOBEHUS

Texnuueckue yCTpOﬁCTBaI JABWIKCHUC PAKCET,

BOJOMET, KOTIEp, NPYKUHHBINA TUCTOJIET

IIpaktnyeckue pabotTel. M3ydeHue cBs3U
CKOPOCTEH TEJI NP HEYyIpyromMm yjaape.
HccnenoBanne cBsizu  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUu TCJIa

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHH. BbpoyHoBckoe
neuxenue. luddysus. Xapakrep ABMKECHUS U

B3aHMOH€I>'ICTBI/IH qacTull BEIICCTBa

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

3.1.9

Mogenu CTpOE€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca wmonekyn. KonndecTBo —BeliecTsa.

[Toctrosnnas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mopens  umeanpHoro  rasza.  OcHOBHOE
ypaBHCHHE MOJICKYJISIPHO-KHHETHIECKON

TCOpHUU UACATLHOI'O Ir'a3a

AbGcounoTHas TeMIeparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPrMH TEIUIOBOIO JBHXKEHUS

yactul rasa. [llxana remneparyp KenbBuna
VYpaBuenne Kianelipona — Menneneesa.
3akoH J/lameToHa

l'azoBbIe 3akoHBI. M30mpoLiECCHl B MAEATBHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
U30TepMa, U30X0pa, u300apa

Texanueckue YCTPOMCTBA: TEPMOMETD,

Oapometp



3.2

3.3

3.1.10

3.2.1

[Ipaktnueckue pabotel. M3mepeHue Macchl
BO3JyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCUMOCTH MEXIy IapaMeTPaMH COCTOSHUSA

pa3pexEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUMKA

TepmoauHamMuueckass cucrema. BHyTpeHHss
SHEPTUsl TEPMOJUHAMHYECKOM CHUCTEMBI W

CIIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

KonnuectBo TemnoTel u paborta. BHyTpeHHss

OHCPIUdA OAHOATOMHOI'O UACAJIIBHOTO Ia3a

Bunel Temonepenauu: TEIONPOBOIHOCT,
KOHBEKIMA, U3JIydyeHue. TermnoéMKOCTh Tela.
VYnenbHasd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPU TCILIONEPECaauc

[TepBriit 3ak0H TepMoauHamMuKH. [IpuMeneHue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKU K
n3omnporieccam. ['paduueckass MHTEpIpeTaAU

paboThI raza

TennoBbie MamuHbl. [IpuHIUOBI  OEWCTBUSA
TeIJIOBBIX MamuH. [IpeoOpa3zoBanus sHEPrun
B  TemIoBbiX MammHax. KoaddumueHt
nonesHoro  neuctBus  (manee —  KIIM)

termioBoi MamuHbl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumMocTh  TpOIIECCOB B MPHUPOJIE.
Tennossie JBUTATEIH. DKOJIOru4ecKue
POOJIEMBI TEIIJIOIHEPTrEeTUKU

Texanueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUIITUOHCD

3.2.8

[IpakTnueckue pabotel. 3mMepenue yaenpbHoOM

TEIUIOEMKOCTH

##HPar### AT PETATHBIE COCTOSHU A BEHIECBA. ®A30BbIE

INEPEXO/IbI



331

3.3.2

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue
u KUTICHHE. VY nenbHast TEeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KHUIICHUA OT JaBJICHUA

AOCOII0OTHASS YW OTHOCUTEIbHAs BIAXKHOCTH

BO3ayxa. HacelmenHslil nap

3.3.3

3.34

3.35

3.3.6

3.3.7

TBépmoe  Teno. Kpucrammueckue 51
amopdHbIe Tenma. AHM3OTPONHS  CBOMCTB
KpUCTAJUIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne w KpucTaM3auus. Y IeabHas
terutota masneHus. Cyonumanus

VYpaBHeHHE TEMI0BOro OanaHca

TexHuueckue YCTpOHCTBA: TUTPOMETP U
MICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
MOJIyYEHUs] COBPEMEHHBIX MATEpPHAJIOB, B TOM
qycjie HAHOMaTepHUaloB, U HAHOTEXHOJIOTUHI
[IpakTrueckue paboThI. N3smepenue

BJIAJKHOCTH BO3]1yXa

41

411

41.2

4.1.3
4.1.4

OJIEKTPOAMHAMUKA
##HPar### O JIEKTPOCTATHUKA

DnekTpu3anus Tell. JNeKTpudeckui 3apsia. JIBa

BUA SJICKTPUUCCKHUX 3aps/10B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU n

MOJYTPOBOIHUKH
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsia

B3anmogpeiicteue 3apsanoB. 3akon Kymnona

4.1.5

4.1.6

DneKTpuyeckoe  IoJIe. Hanpsok€HHOCTD
3IEKTPUIECKOTO TOJISL. [IpuHnun
cynepno3unuu.  JIuHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTIO IOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  ITOJIA.

Ilorenuuain. Pa3zHocTh mOTEHIINATIOB

4.1.7

HpOBO[[HI/IKI/I U OUBJICKTPUKKU B IOCTOSIHHOM



4.2

4.1.8

419

4.1.10

JNeKTpudeckoM  mone.  Jludnexrpuueckas

IMPpOHUITACMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
DneKTpOoEMKOCTh IUIOCKOTO  KOHJEHcaTopa.

9Hepr1/m 3apsKEHHOT'O KOHACHCATOpa

TexHuyeckue  yCcTpOWCTBA:  AJIEKTPOCKOIL,
JJIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alluTa,
3a3eMJIEHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

[IpakTueckue paboThI. H3mepenue

ANEKTPOEMKOCTH KOHJEHCATOpa

HHPar##H#IIOCTOSIHHBINA DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O

421 AJIEKTPUIECKOTO TOKa. McTounnku Toka. Cuna
ToKa. [locTosHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
493 DIEeKTpUYECKOE COMPOTHUBICHUE. Y IeJIbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuielbHOE,
o CMEIIIaHHOE COEIMHEHNE TPOBOIHUKOB
Pabota anexkTpuueckoro Toka. 3akoH Joyns
4.2.5
— Jlenma
4.2.6 MOMHOCTh 3AEKTPUUECKOTO TOKA
anekTpoaBwkymas cuna (mamee — DJIC) wu
127 BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma mig 1O’AHOM  (3aMKHYTOM)
aNeKTprudecKoi renu. KopoTkoe 3aMbIkaHue
DneKTpoHHas MIPOBOJANMOCTH TBEPBIX
498 METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
499 DnekTpuueckuid TOk B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB



4.2.10

4211

[TonynpoBonHuku. COOCTBEHHAs U TPUMECHAs
IIPOBOJIUMOCTh IOJIyIIPOBOJAHUKOB. CBOHCTBa
p-n nepexoaa. [TomynpoBoJHUKOBEIE TPUOOPHI
DOneKTpuyeckuif  TOK B DIJIEKTPOJIUTAX.
DNEKTPONUTHYECKAS JUCCOLMAIUS.

DNeKTpoIn3

4.2.12

4.2.13

DneKTpUUYECKuit TOK B rasax.
CaMOCTOITEIbHLIA W HECAMOCTOSTEIbHBIN
pa3psn. PasnuuHble TUINBI CaMOCTOSITENBHOTO

pazpsana. Monnus. [1nazma

Texnuueckue YCTpOICTBA: aMIIepMETD,
BOJIBTMETpP, pEOCTar, HCTOYHUKUA  TOKa,
3JIEKTPOHArpEBATEIbHBIC puoopHI,
3JIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
COTIPOTHBIICHHUS, BaKyyMHBIN O/,
TEPMHUCTOPbI u (boTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA

4.2.14

[IpakTrHueckue paboThL. N3yuenne
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOB.

M3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. Habmronenue

AJIEKTPOIIH3A

11 KJIACC

Kon Koanposepsiemoro

pasaeiia JEMCEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4 SJIEKTPOAMHAMUKA
##HPar#t##MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHASA MHYKIMA
[TocrossHHble MarHuThl. B3aummoneinicTBue
431 MOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe mose. Bexrop MarHuTHOU
432 nHAyKOud.  IlpuHnun — cymeprno3unuu.

JIuanm MarnutHOM wmHAykuuu. KaprunHa

JUHUM  MarHuTHOW  MHAYKUMHA  TOJIA



IIOCTOAHHBIX MaroHuToOB

4.3.3

4.3.4

MarautHoe 1OJ€ NPOBOJAHHUKA C TOKOM.
KapTuna nuHHMI 1O JJIMHHOTO MPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
NPOBOJHHMKA, KAaTYIIKHM C TOKOM. OIBIT
Opcrena. BzaumoaencTBiue NpoBOAHUKOB C

TOKOM

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

Cuna JlopeHnia, €€ MOJTyJIb U HAaMpaBIICHUE.
JIBm>keHue  3apsDKEHHOM — 4acTULbBl B
OJIHOPOJIHOM MarHuTHOM Tojie. PabGora

cunbl JIopeHua
SIBIIEeHUE DIEKTPOMArHUTHOW UHAYKIIUN
[ToTok BekTOpa MarHUTHOM UHIYKLIUH

O/1C nnayKuMu. 3aKOH 3J1EKTPOMarHuTHOM
nHaykuu Papanes

BuxpeBoe »snextpuueckoe mose. IJIC
UHIYKIMM B IPOBOJHUKE, JBHXKYIIEMCS
MOCTYTATENHFHO B OJTHOPOJHOM MarHUTHOM

moJjie

IIpaBuio Jlenna

NHayKTUBHOCTH. SIBI€HUE CAMOUHIYKIIUU.
O/1C camouHIyKIMHU

DHeprusi MAarHUTHOTO TMOJsl KaTYyIIKU C

TOKOM
BHGKTPOMEIFHI/ITHOG I10JIC

TexHuueckne  yCTpOWCTBA:  IIOCTOSIHHBIE
MarHurhl, JIEKTPOMArHUTBIL,
JJIEKTPOJIBUTATEIb, YCKOPHTEIH

QJICMCHTAPHBIX YaCTHIL, MTHAYKIHOHHAA I1CYb

[IpakTrueckue paboTHI. N3yuenue
MarHuTHOTO MO KaTyIIKd C TOKOM.
HccnenoBanue  NEWCTBUSA  NOCTOSHHOTO

MarHura Ha paMKy ¢ TokoM. MccrnenoBanue



SIBJICHUS BHCKTpOMaFHI/ITHOfI HUHAYKIUA

5.1

KOJIEBAHUMA 1 BOJIHBI

#HHPartH#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

5.13

5.14

5.15

5.16

5.1.7

5.18

5.1.9

Komnebarenpnas cucrema. CB0OOOMHBIE
KoneOanus. ['apMOHMYECKHE KOoJIeOaHUs.
Ilepuon, wactota, ammumTyga u (¢asa

Kose0aHui

[IpyxxuHHBI MasTHUK. MaTeMaTu4ecKkuit
MasiTHUK

VYpaBHEHHE TapMOHHYECKUX KOJeOaHHI.
Kunematuueckoe u TUHAMHAYECKOE

OIMCaHKE KOJICOATEILHOIO JABWKCHUS

[IpeBpamenue SHEPrUU pu
rapMOHUYECKUX  KojeOaHmsax.  CBs3b
aMILIATY b KoJsie0aHui UCXOHOMN

BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebatenpuplii  koHTYp.  CBOOOIHBIC
INEKTPOMArHUTHBIC KoseOaHus B
UIealbHOM  KoJleOaTelbHOM  KOHTYpE.
AHajoTus MEXKIy MEXaHHYECKUMU |
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHCPIrUU B HACAJIBHOM

KOJIeOaTeIbHOM KOHTYpE

BBIHY)KI[GHHBIG MeXaHNYECKHE KOJICOaHH,.

Pesonanc. Pe3onancnas KpHuBasl.
BoinyxieHHbIE JIEKTPOMAarHUTHbIE
KosieOaHusl.

Ilepemennbii  TOoK.  CHHyCOMJAJIBHBIN
IIEPEMEHHBIN TOK.
MomHocTh MIEPEMEHHOTO TOKA.

AMHJ’II/ITYI[HOG )51 I[eﬁCTBYIOL[Iee 3HA4YCHUC

CHJIbI TOKA N HAIIPSIKCHUSA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTso, nepegaua
U 1OoTpeOJIeHUE 3IIEKTPUYECKON SHEpPIrUH.
DKOJIOrM4eCKHE PUCKU MPU IPOU3BOJACTBE
3JIEKTPUYECKOMN SHEPIUH. Kynstypa
UCIOJIb30BAaHUS IEKTPOIHEPTHH B

MMOBCETHEBHOMN JKU3HU

TexHudeckue ycTpomcTBa: ceiicMmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUA

aJeKTporiepeaayd

[Ipaktuueckue pabotel. HMccnemoBanue
3aBHCUMOCTH TIEpUOJIa MAJIbIX KOJIeOaHHH
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. MccienoBanue nepeMeHHOIo TOKa B
LENA W3 MOCIEA0BATEIbHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

##HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2.2

5.2.3

5.24

525

5.2.6

Mexanuueckue BOJIHBEI, yCJioBUs
pacnpoctpanenus. [lepuon.  CkopocTh
pactpocTpaHeHHss W JUIMHA  BOJIHBIL.

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

#H##Par### Nnrepdepenuus u audpakmus

MCXaHNYCCKHUX BOJH

3Byk. CxopocTh 3ByKa. ' pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHUTHbIE  BOJIHBL. Y CIIOBUSA
M3IIy4eHUs  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuenTanus BexktopoB E, B u v

B 3JI€KTpOM8.FHHTHOI>i BOJIHC B BAKyyMC€

CBoiicTBa  DJIGKTPOMArHWTHBIX  BOJIH:
OTpakeHHE, MPEIOMIICHHE, MOJSpHU3aIus,
mudpakius, uHTepdepeHuus. CKOpOCTh
ANEKTPOMATrHUTHBIX BOJIH

[lkana ANEKTPOMATrHUTHBIX BOJIH.
[IpumMeHeHHe SIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY



5.3

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

5.34

5.3.5

5.3.6

5.3.7

5.3.8

[IpuHUUIBI paTUOCBA3U U TEJICBUICHHUS.
Pagnomoxarmust. DJIEKTPOMAarHuTHOE

3arps3HEHNE OKPYXKAIOIIEH Cpeibl

TexHu4ecKue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHoCTUKa B TEXHHUKE M MEJIULIHHE,
pamap,  paIUONPUEMHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neun

##H#ParfH#OIITUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETA
B OJIHOPOJIHOM cpere. JIyu cBeTa

OtpaxkeHne cBeTa. 3aKOHBl OTPAKECHUS
ceta. [loctpoeHne n300pakeHHit B IIOCKOM

3epKaie

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHUS

CBETA. AOGCOTIOTHBIH MoKa3aTesb
MPETOMIICHUS
[Tormoe BHYTPEHHEE OTpaKEHHE.

[IpenenbHBIA Yroia MOJTHOTO BHYTPEHHETO

OTpaKeHUS

Hucnepcust  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L{BeT

Cobuparoniye ¥ pacceuBarolllie JUH3HI.
Tonkas nunH3a. DOKyCHOE pACCTOSHHUE U
OonTHYECKass  CWiIa  TOHKOM  JIMH3BI.
[TocTpoenne n300pa>keHnit B COOMPArOITUX
u pacceuBaromux JjuH3ax. Dopmyna
TOHKOM JHH3BLL. YBeEIWUEHHE, J1aBacMoe

JIMH30U

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

Wntepdepennust  cBera.  KorepenrtHsie
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYyMOB u MUHHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX



CI/IH(1)33HI>IX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  Judpakunonnas

peméTka. YcimoBue HAOMIONEHUS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJIeHun
MOHOXPOMaTHYECKOT O cBeTa Ha
T(QPAKIIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceeta
TexHuyeckue ycCTpoiCTBa: OYKH, JIyIa,
¢doToannapar, NPOEKUMOHHBIN ammapar,
53.11 MHUKPOCKOII, TEIECKOTI, BOJIOKOHHAsI
OTITHKA, IupaKimoHHAs peméTka,
HIOJIIPOU L
[IpakTrueckue paboTHI. N3mepenue
5310 nokasarens npenomieHus. MccienoBanue

CBOWCTB  W300pakeHWii B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTbI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnbl IPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTtynatsl TEOPUHU
OTHOCHUTEJILHOCTHU: MHBAPUAHTHOCTb
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIAIT OTHOCUTENbHOCTH DUHIITEITHA

6.2

6.3

6.4

OTHOCUTEIILHOCTD OOTHOBPEMCHHOCTH.
3aMe,Z[J'I€HI/Ie BpECMCHU MU  COKpPAIICHHC

JUTUHBI
DHEprusi ¥ UMIYJIbC CBOOOHONM YaCTHUIIBI

CBsi3b Macchl C SHEPrUe U HMIYJIbCOM
CBOOOJIHOM 4YacTHIBl. ODHEPrusi IOKOs

CcBOOOJHOI YaCTULIBI

KBAHTOBAA ®U3UKA

#iHPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1
7.1.1

®otonbl. PopMmyina I1nanka cBsA3u dHEPrun
¢boTOoHA C ero 4YactoTol. OHeprus u

UMIYyIbC GOTOHA




7.2

7.3

7.1.2

7.1.3

OtkpsiTie U uccienoBanne Gorodrddexra.

OIMEBITEI AT. CroxeToBa. 3aKOHEI
dbotorddekra
YpaBHeHue DHHIITEHA TUIA

dotorddekra. «Kpacnas TpaHUIIa»

dbotorddekra

7.14

Hasnenue ceera. OnbiThl [1.H. Jlebenera

7.15

7.16

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

XUMHUYECKOE NEeHCTBUE CBETA

TexHuueckue ycTpoicTBa: (HOTOIIEMEHT,
(dhoTomaruuk, COJIHEUHAs Oatapes,

CBETOANO

CTPOEHHME ATOMA

Monenrs atoma TomcoHa. OnbBITE
Pesepdopra o uccieroBaHUO CTPOCHHS

aToMa. HJIaHCTapHaH MOACIb aTOMa

ITocTynater bopa. H3nyyenue 51
norjomeHne (OTOHOB MPHU  HEPEeXoje
aTOMa C OJHOIO YpOBHS DJHEpPruuM Ha
npyroi. Bunsl ciektpoB. CHekTp ypoBHEN

OHCPIrur atoMa BOAOpOJda

BonHoBble cBolicTBa uactull. BonHbl ne
bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanusM. Jludpakuus 2IeKTpOHOB Ha
KpucTasiax

CHnoHTaHHOE U BBIHYXJCHHOE H3JIy4YEHUE.
YcTpoiicTBO M IPUHIIKIT PaOOTHI Jlazepa
TexHuyeckue yCcTpONCTBA: CHEKTpalbHbIN

aHaJIn3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktnueckue  pabotel.  Habmronenue

JIMHEWYaTOro CueKTpa

ATOMHOE A1PO

Meroapsl HaAOMIONEHHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTHUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OTkpbITHE  PAAMOAKTUBHOCTH.  OTMBITHI
Pezepdpopna mno ompeneneHuro cocraBa
pannoakTuBHOro  u3inydeHus. CBoiicTBa
anbga-, 6era-, ramMmma-u3nydeHus. Briusaue

PaaIOaKTUBHOCTHU HA JKUBBIC OPraHU3MbI

OTkpblTHE  TPOTOHa U HEUTpPOHAa.
Hyxnonnas mozxens siapa ['eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4uCIIo

anpa. M3otomnbl

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBI  Oera-pacman.  'amma-
U3ITy4eHue. 3aKOH  paJMOaKTUBHOIO
pacmnana

OHepruss CBA3M HYKIOHOB B  spe.

SAnepusie cunbl. Jledekt macce aapa

Snepubie peakuuu. JleneHue U CUHTE3
Anep

Snepubiit peakTop. TepmosnepHbIit
cunre3. [lpoOiembl W  NEPCHEKTUBBI
SIIEPHOM  DHEPIreTUKHU.  DKOJIOTMYECKHE

ACMEKThI IEPHOM SHEPTeTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @OyH1aMEHTaIIbHbIE

B3aMOJIEUCTBUS

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
Kamepa BwuibCoHa, SAEpHBIM peakTop,
aToMHasi 6om0a

[Ipaktuueckue pabotsl. HccnemoBanue
TPEKOB YacTUIL (o FOTOBBIM

¢dororpadusm)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3BE3/bI, INTAHETHI, UX BUAUMOE IBIKEHUE

Conueunasts cucreMa. IlmaHeTsl 3€MHOM



8.3

8.4

8.5

8.6

8.7

TPYIIIIBI. IImaneThI-TUTalThI n ux
CIIYTHUKH, KapJIMKOBBIC ILIAHCTHI. Maigie

testa COTHEYHON CUCTEMBI

Comnne, dotochepa wu  armocdepa.

CoiHeuHast aKTUBHOCTD
Hctounuk sneprun CosiHIIA U 3BE3]T

3BE3/1bI, WX OCHOBHBIE XapPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaaUyC, TEMIIEpaTypa,
150'¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHMOCTBY.
3BE3ABI IUVIABHOM  IIOCJIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTB» HJIA

3BE3/] TIIABHOM IOCICA0BATCIIEHOCTH

##H#Par###BHyTpeHHEeEe  CTpOEHHE  3BE3IL.
CoBpemeHHbIE IIPEACTABIICHUS 0
NpoucxoxaeHnu u sBomouuu ConHia u

3BE31. DTanbl )KU3HU 3BE3]

Mineunsii  Ilyre — Hama ['anakTuka.
CnupanbHass  cTpyktypa  [anaktukwy,
pacnpeneneHie 3BE31, Tra3a W IbUIM.
Ilonoxxenne wu naBmxkenue ConHia B
lanaktuke. Ilmockas u  cdepuyeckas

noAcucTeMBI [ alakTUKA

8.8

8.9

8.10

Tuner ramaktuk. PagworamakTuku U

KBa3apbl. UEpHBIE TBIPHI B A/Ipax TajJaKTUK

Bcenennas.  Pacmmpenue  BceneHHoOM.
3akoH XabOna. Pasz0Oeranue rajakTuk.
Bospact u pamunyc Bcenennou, Tteopus
bonpmoro B3peiBa. Mogens «ropsdeit
Bcenennoii». PenukToBoe nsinyueHue

MacmtabHast ~ ctpykTtypa  Bceenennoil.
Meraranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUH



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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