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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (¢u3uke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHEr0 OOILEro
oOpa3oBaHMsl pa3pabOTaHa HAa OCHOBE IIOJOKEHUH U TpeOOBaHUN K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3zoBaTebHOM mporpammel, npeactasieHHbix B DI'OC COO, a
Takke Cc yd4étoM (eaepaibHO padoueld HporpaMMbl BOCHUTAHHS M KOHLEMIUU
npernojaBaHust yuyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpraHU3ALUAX
Poccuiickoit @enepanum, peannusyolux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mporpaMMsl 0 (U3HUKE HAIIPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YyHOM KapTUHBI Mupa oOyuatomuxcsa 10-11 kmaccoB mpu oOyueHuu ux (u3MNKe Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro monxona. [Iporpamma mo
¢uszuke coorBeTcTBYeT TpeboBanusiM PI'OC COO Kk mIaHUPYEMBIM JTHMYHOCTHBIM,
OpEeIMETHBIM M METallpeIMETHBIM pe3ysibTaTaM OOy4YeHHUs, a TaKXe YYHUTHIBACT
HEOOXOUMOCTh peau3allid MEXIPEAMETHBIX CBsSI3€l (U3MKH C E€CTECTBEHHO-
HAyYHBIMH y4€OHBIMU MpeAMeTaMH. B Hel onpenemnsioTcs OCHOBHBIC 1€ M3yYEHUS
¢u3MKM Ha YpOBHE CpenHero obmiero oOpa3oBaHUs, IUJIAHHUPYEMbIE pE3YJbTaTh
OCBOEHUS Kypca (PU3UKU: JUYHOCTHBIE, METANpPEAMETHbIE, NPEAMETHBIE (Ha 0a30BOM
YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAHMpYEMbIE Pe3yJbTaThl OCBOCHMS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B TOM

quClIe IPEIMETHBIE PE3YIbTATHI 10 TOAaM 00yUYEeHMS;

e conepkaHue yuyeOHoro npenmMera «Pusnka» no rojgaM o0yueHusl.

®dusuka Kak Hayka o HauOoJiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyNAsl B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHUH 00
okpyxaromeMm wMupe. LkonpHBIE Kypc (U3HUKH — CHUCTEMOOOpA3YIOUINI IS
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXkKaT B
OCHOBE TIPOIIECCOB U SIBJICHWUM, H3y4YaeMbIX XHUMHEH, Ouosiorued, Quanueckoi
reorpadueit u actpoHomueil. Vcrnonbp3oBaHue M aKTUBHOE MpPUMEHEHHUE (PU3MUECKUX
3HaHUU OIpenesieT XapakTep U pa3BUTHE pPAa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, ITOJIYyYEHHS HOBBIX MAaTE€pUAIOB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHue (u3MKM BHOCUT OCHOBHOW BKJaa B
(opMHpPOBAaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa 00yJaroumxcs, B GOpMHUpOBaHUE
YMEHUM MNPUMEHSTh HAy4YHBIA METOJ TMO3HAHUS MPH BHIOJHEHUH HUMH Y4eOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku a1 ypoBHs CpEIHEr0 OOLIEr0 00pa30BaHuUs MOJOKEH P
UJEH, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IIPUHIIUIIBI €r0 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuan HU3 BCEX pasleioB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoes eenepanusayuu. B cooTBeTcTBHM C HEW MaTtepuan Kypca (U3NKu 00beAMHEH
BOKpYr ¢usnueckux Tteopuil. Bemymum B Kypce sBiseTcss (popMUpOBaHUE
MPEICTaBICHUIM O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmuzauus mnpeanojaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (GU3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBa, a TaKXKe€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU TTPOOIIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npesamnonaraetT 3HaKOMCTBO C
MIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUM U3YyUYEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peanusyeTcs OCPEICTBOM BBEICHUS HIEMEHTOB COACPKAHMS,
MOCBSIIEHHBIX 3KOJOTHYECKHM MpoOjieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXJIEHUS IpoOieM palMOHAIBHOIO
IPUPOAOIIONB30BAHUS U SIKOJOTUYECKON O€30MacHOCTH.

Crep>KHEBBIMU JJIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEAHEro OoOMIero
oOpa3oBaHus SBISIIOTCS  ¢u3nyeckue Teopuu ((popmMupoBaHHE MPEACTABICHUN O
CTPYKType NOCTpPOCHHUS (PU3UUECKONW Teopuu, poiu (yHAAMEHTaJbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABIECHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH
TEOPH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYUYHBIX SIBIICHUN U TIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peaan3yeTcs MPeke BCETo
3a cYET OpraHu3aluy SKCIEPUMEHTAIBHON AesTenbHOCTH o0y4daromuxcs. [t 6a30Boro
YPOBHS Kypca (U3HKH — 3TO UCIIOJIb30BAHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX pabOT, KOTOPHIE B MporpaMMe Mo (pu3rKe 00beAUHEHbBI
B OOIIMI CIUCOK YYEHUYECKUX MPAKTUYECKUX paboT. BoljeneHne B yka3aHHOM MepeyHe
7a00paTopHbIX PadOT, MPOBOAMMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNIbHOTO MpoIlecca UCXOAs U3 OCOOEHHOCTEN TUIaHUPOBAHUA U
ocHaieHust kabunera ¢uzuku. [Ipu s3ToM obecnieunBaeTcsl OBlaJIeHUE O0YUaAIOIIUMUCS
YMEHUSIMU  TMPOBOJAWTH KOCBEHHBIE HW3MEPEHHMs, MCCIEIOBaHUS 3aBHUCHUMOCTEN
(bu3NYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHME yieaseTCs peHIeHUIO pacYETHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
3TOM [UIsl PacyE€THBIX 3aJad MPHOPUTETOM SBISIOTCA 3aladdl C SIBHO 3aJaHHOMN
¢bu3MUecKol  MOJENblO, MO3BOJISIIOLIME  MNPUMEHSATh  M3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieia Kypca, Tak U UHTETPUPYS 3HAHMS U3 Pa3HBIX
pa3nenoB. J{ns KauyeCTBEHHBIX 33/a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUsI Ha OObSICHEHHUE
npoTeKkaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKPY’KAIOILIEH >KU3HU, TpeOyrolue
BbIOOpa (PM3HUECKOM MOJIENH JIJIsl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecreueHunto yueOHOTo npoiiecca 6a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO
o0miero o0pa3oBaHus TOJDKEH M3y4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOuHeTa (U3HUKH



WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYyUYHOTO
nukia. B kabunete hu3uku H0MKHO OBITH HEOOX0UMOE JTabopaTopHOE 000PYI0BaHUE
JUIA BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo (U3HKE YUYEHHYECKUX MPAKTHUYECKUX
paloT U IeMOHCTPALIMOHHOE 000y I0BaHHE.

JleMoHCTpanMoHHOE 000pyAOBaHUE (POPMUPYETCS B COOTBETCTBUH C MPUHLIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M 00ECrevYrBaeT IMOCTAHOBKY IEPEUYHCICHHBIX B
nporpaMMe 1o (U3MKEe KIIOYEBBIX AEMOHCTPALUNA JUIsI HCCIEAOBAHUS H3Y4aeMbIX
SIBJICHUI M TPOLIECCOB, SMIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopaTopHoe o00opynoBaHHE i YYEHHYECKMX TMPAKTHYECKUX  paldoT
dbopMupyeTcsi B BUJ€ TEMAaTHYECKIX KOMIUIEKTOB M 00€CIeYnBaeTCsa B pacu€Te OJHOrO
KOMIUIEKTa Ha JABYX oOyuaromuxcs. TeMaTudeckue KOMIUIEKThl J1ab0opaTOpHOTO
000pYI0BaHNUS JOIHKHBI OBITH TOCTPOECHBI HA KOMITJIEKCHOM HCIIOJIb30BAHUN aHAIOTOBBIX
1 1U(pOBBIX NMPHOOPOB, a TaKkKe KOMIIBIOTEPHBIX H3MEPUTENBbHBIX CHUCTEM B BHUJIE
1 POBBIX TAOOPATOPUIA.

OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE UHTEPECA U CTPEMIICHUS 00YJAIOIINXCS K HAYYHOMY U3YUYEHUIO

HPUPOABI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE MPEACTABICHUH O HAyYHOM METOAE MO3HAHUSA U (HOPMUpPOBAHHE
HCCJIEIOBATENICKOIO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opMHpoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa HM3y4yeHHUS OCHOB
CTPOEHUS MaTepHH U PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

o (opmMupoBaHHE yMEHUI OOBACHATH SBJICHHS C HCIONb30BaHUEM (DU3MUECKUX
3HAHUI U HAYYHBIX JOKa3aTeIbCTB;

e (dopmupoBaHHe TMPEACTABICHUNH O poiu (U3UKK A Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre STHX Iesell oOecreyuBaeTcs pelieHHeM CIIEeAYIoIMX 3a1ad B

npoiiecce U3y4eHus Kypca GU3MKUA Ha YPOBHE CpPeIHEro 00Iero oopa3oBaHus:

e TMpHOOpEeTEeHHE CUCTEMbl 3HAHUK 00 OOHmMX (PU3UUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUSAX, BKJIIOYAas  MEXAaHUKY, MOJIEKYJSIPHYIO  (U3HKY,
AIIEKTPOUHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

o (dopMHUpOBaHHE YMEHUN NPUMEHSITh TEOPETHUECKUE 3HAHMUSA I OOBSCHEHUS
¢u3nUeckux SBICHUNA B MPUPOJE U AJIS MPUHATUS MPAKTHUYECKUX pPEIICHUH B
MMOBCEIHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3a/1a4 C SIBHO 3aJaHHON (PU3NUYECKOU
MOJIEJIBIO, 3a/1a4, TIOJJPa3yMEBAIOIINX CaMOCTOATENbHOE Co3/1aHue (pu3nueckon
MOJIeJIY, aJeKBaTHON YCIIOBUSM 331a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TPUHIUIOB JACHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeny;

e OBJIQJICHUE METOJAAMHM CaMOCTOSTENbHOIO IUIAHUPOBAaHUS U MPOBEICHUS
(¢u3MYEeCKUX HKCIIEPUMEHTOB, aHalu3a M UHTepHpeTranud MHGOpMaIHH,
ONpeaeIeHUs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIOBUM JUIA Pa3BUTHS YMEHMH HPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM EATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanusi orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Henenwo), B 11
Kjiacce — 68 JyacoB (2 yaca B HE/IEIIO).

[Ipenaraemsriii B mporpaMme 1o GU3HKE MepeueHb Ja00PATOPHBIX U MPAKTUUECKUX
paboT ABISETCS PEKOMEHI0BAHHBIM, YUUTEIb JIeJIaeT BEIOOP MPOBEACHHUS JaO0OPATOPHBIX
paboT U OMBITOB C YYETOM MHAUBUAYATBHBIX 0COOCHHOCTEN 00YyHaArOIINXCS.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHMA

®dusuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS OKPYXKAIOUIEr0 MUPA.
Ponb sxcniepriMeHTa U TEOpHUH B IIPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (DU3HUKE.

MopaenupoBanue (QU3MYECKUX SIBJICHUNW | TporieccoB. HayuHble THIIOTE3HI.
dusnyueckre 3aKOHbBI W TEOPUH. [paHUIBIl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponb u mecto pusuku B GOpMUpPOBAHUHM COBPEMEHHOM HAyYHOM KapTUHBI MUpPa, B
MIPAKTUYECKOM JIESTEIIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBbie U ITUGPOBBIC U3MEPUTEILHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. (OTHOCUTEIBHOCTh MEXAHWYECKOIO JABHIKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOpPEHUE
MaTepualbHOM TOYKH, HMX MPOEKIMH HA OCH CcUCTeMbl KoopauHar. CroxkeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEMN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSIMOJUHEHHOE JBMkeHHe. [ paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], IYTH U MEPEMEIICHUS MATEPUATBHOM
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO MaIeHUSI.

Kpusonunennoe nBuxeHne. JBUKEHHE MATEPUAIBHOU TOYKH IO OKPYKHOCTH C
IOCTOSTHHOM MO0 MOJYJIFO CKOPOCTBIO. YTIIOBAsI CKOPOCTb, TUHEWHAS CKOPOCTh. [lepruon u
yacToTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue ycTpoMCTBA U MPAKTUUYECKOE NPUMEHEHHE: CIUIAOMETD, IBHKECHUE
CHaps/10B, LIETTHbIE U PEMEHHBIE NIEPETAUN.

Jlemoncmpayuu

Mopgens cuCTEMBI OTCYETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBHKCHUSL.

[IpeoOpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBwxeHusi Tena, OpOIIEHHOTO TMOA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUS.

HamnpaBneHnue ckopocTy pHU IBH>KEHUH 110 OKPYKHOCTH.



Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

N3yueHne HEpPaBHOMEPHOIO [BHXKEHHS C LEJIbIO OINPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IYTAMH, HPOWICHHBIMU TEJIOM 34
NOCJIE0BATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUOKEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBUKEHHUS IAPUKA B BA3KOM KUIAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[TpuHauun otHocutrenbHOocTH ["anunes. [lepoiit 3akoH HeroToHa. MHepiumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoit 3akon Herotona nis
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 111 MatepuanbHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOpPOCTb.

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

Tpenue. Buapl TpeHus (mokosi, cKoyibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKOJIBKEeHHS U cuia TpeHus mokos. Koaddurument tpenus. Cua
CONIPOTHUBJIEHUS MIPU JBUKEHUU TeNa B KUAKOCTH WJIIU ra3e.

[TocTynarenbHOE U BpallaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. [liedo cuiibl. Y cinoBus paBHOBECUS
TBEPAOTO TEJIA.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: OAIINUITHUKA, TBHKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIINX TE.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Nzydenne nBmxeHust Opycka 1Mo HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM CHJI yOPYTOCTH, BO3HHUKAKOIIMX B NPYKHUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopmariuu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe



NmMnynbec MatepuaibHOM TOYKH (T€Ja), CUCTEMBI MaTEepUaAIbHBIX TOUYEK. IMITyIIhC
CUJIbl M U3MEHEHUE HMITyJbca TeJda. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JIBUKECHHE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass »sHeprusi MaTepHalibHOM TOukh. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lorenunanbHas sHeprus. lloTeHuuanbHas sHEprus ynpyro aedOpMHUPOBAHHOMN
npyxuHbl. [loTeHunanbHas SHEPrys Tena BOJIU3U MOBEPXHOCTH 3€MJTH.

[ToTeHmanbHbIe M HEMOTEHIMAIbHbIE CHIIbI. CBs3b pa00ThI HEMOTEHIIUATBHBIX CHJT
C UI3BMEHEHNEM MEXAHUYECKON IHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKHe YCTPOMCTBA M MNPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOIED,
NPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuenne abCOMOTHO HEYNPYTOTO yAapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MAasITHHKOB.

HccnenoBanue cBsizu paOOThI CUJIbI C U3MEHEHUEM MEXAaHUYECKOM SHEPrUu Tesa Ha
IpUMEpPE PACTSKEHUSI PE3UHOBOIO JKI'yTa.

Pasznen 3. MoaekyasipHas pu3nka 1 TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU M HUX OIIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. Juddys3us. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YACTUL] BelleCcTBA. MOIenu CTpOEHNUs Ta30B, )KUAKOCTEN U TBEPBIX TEI
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX Mozenell. Macca u pa3Mepbl MOJIEKYJI.
KomnuectBo Bemectsa. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopnene uaeanbHOro rasa. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KHUHETUYECKON
TEOPHUH UCATBHOIO Tra3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpelHe KMHETUYeCKOU
SHEPIruM TEIUIOBOrO JBMKEeHUs yacTul rasza. Illkama temneparyp KenbBuna. I'a3oBbie
3aKkOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporeccel B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMUYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne
M30MIPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPakTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (PoTOrpaduu MOJEKYI
OPTaHUYECKUX COCAUHEHUN.

OnbIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHMUSL.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAKOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUS.

Mopnens, nuIIoCTpUpyoLIas IpUPOAY AABICHUS I'a3a HA CTCHKU COCY/a.

OneITel, WUIIOCTPUPYIOIIME  YPAaBHEHHE  COCTOSHHS  HUACAIBHOIO  TIasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

Omnpenenenre Macchl BO3/1yXa B KIIACCHON KOMHAaTe Ha OCHOBE U3MepeHui 00bEma
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapAMETPAMH COCTOSIHUS Pa3peKEHHOTO Irasa.

Tema 2. Ocnosvl mepmoouHamuxu

Tepmonunamuueckass cucteMa. BHYTpeHHsss DSHeprus TEpMOAUHAMHYECKON
CUCTeMbl U crocoObl e€ m3meHeHHs. KomudecTBo TeruioTsl U pabota. BHyTpeHHss
DHEPrUsl OJHOATOMHOI'O MJEAJBHOrO rasa. Buasl Temonepenadyu: TEIIONPOBOAHOCTb,
KOHBEKIMS, U3JIy4CHHE. Y IeJIbHAs TEINIOEMKOCTD BellecTBa. KomM4uecTBO TEII0THl IpU
TeIIonepeaaye.

[Tonstue 00 annabatHoMm npouecce. [lepBolil 3akoH TepMoanHaMuku. [Ilpumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMUKM K H3ompoleccaM. ['paduueckas HHTeprnpeTanus
paboThI rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTMMOCTh POLIECCOB B IPUPOJIE.

TernnoBeie MammHbl. [IpuHLIMIB HeWicTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus
SHEPrUM B TEIJIOBBIX MamnHax. Koadduiment nonesHoro necTBrs TeMI0BON MalTUHBL.
[Mukn KapHo u ero xo3p@uuMEHT MONe3HOro AEUCTBUA. DKOJIOTMYECKUE MPOOIEMbI
TEIJIO3HEPIETUKH.

TexHuyeckue yCTpoMCTBa U MPAKTHYECKOE NMPUMEHEHNE: JBUTaTEb BHYTPEHHETO
CropaHus, ObITOBOW XOJIOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN SHEPTUH TeJla IPU COBEPLIEHUH padOThI: BBUIET IPOOKU U3
OyTBIIKM TOJ JEWCTBHEM CXKATOrO BO3/yXa, HarpeBaHue 3¢dupa B JaTYHHOU TpyOke
yTEM TpeHHUs (BUIEOAEMOHCTpALs).

N3meHeHue BHYTpEHHEN 3HEepIruM (TeMIlepaTyphl) Tela IpH TeIIonepeaaye.

OmnbIT 0 agabaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoil TypOMHBI, JBUTAaTeNsl BHYTPEHHETO CrOpaHUsl, PEaKTHBHOIO
JBATATEIISL.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi



N3mepenne yaenpbHOoN TEII0EMKOCTH.

Tema 3. Acpecammnivie cocmoanusa éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanne u KoHaeHcarus. Vcmapenue u kunenwe. AOCONIOTHAs |
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HacelmeHHbI mnap. YaenbHas TEIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT 1aBJICHUSI.

Teépmoe Tteno. Kpucrtamnuueckue u amopdubie Tena. AHM30TPOINHUS CBONCTB
kpuctauioB. Kunkue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBieHune wu
KpUCTAJUIM3aMs. Y IesbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEeHME TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHWE: TUIPOMETp |
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH NOJYYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM
YU CJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu moHWKEHHOM JIaBJICHUH.

Croco0Obl U3MEepEHUs BIAXKHOCTH.

Habnonenue HarpeBaHus U MIaBiICHUS KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTAIIOB.

Yuenuueckuu skcnepumenm, rabopamopnvle pabomoi

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tell. JJIEKTpUuuecKui 3apsi. JBa BuAa SIEKTPUUECKUX 3apsioB.
[IpoBOHUKY, AURIIEKTPUKH U MOJYNPOBOJAHUKHU. 3aKOH COXPAHEHHMS IJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 3JIE€KTPUYECKUN 3apsi.
DnekTpuueckoe nosie. Hanpssk€HHOCTB 35eKTprudeckoro nosis. [puniun cynepno3uinun
ANEKTPUYECKUX NToNEN. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGoTta cun snexktpocrarnueckoro moss. [loTenmuan. PasHOCTh MOTEHIHANIOB.
[IpOBOOHUMKM W JUPJEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JludmekTpudeckas
IPOHUIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHME:  DJIEKTPOCKOTI,
ANEKTPOMETP,  dBJEKTpOCTaTHUecKas  3aluTa, 3a3eMJICHUE  3JIEKTPONpUOOpOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu
Y CTpONCTBO M MIPUHLIMI IEUCTBUS JIEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.



DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEl.

[TpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTopa OT IUIONIAAW IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DIEKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. ICTOUHUKHN
toka. Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixkenue. 3akon OMa 1711 y4acTKa LETu.

DJIEKTPUYECKOE  CONMPOTUBIICHHUE. Y JIEIBHOE  CONPOTUBIICHHE  BEILECTBA.
[TocnenoBarenbHOE, TApaIEIbHOE, CMEIIIAHHOE COCIMHEHUE TPOBOHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoymns—Jlenma. MouHoCTh 3J€KTpHUEeCKOro
TOKa.

DIEKTPOJBUKYIAsi CUJIa U BHYTPEHHEE CONMPOTUBJIECHUE MCTOYHMKA TOKA. 3aKOH
Oma ju1st moTHOM (3aMKHYTOM ) AekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs! MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAIIJIOB OT TemiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOAUMOCTD MOJTYTPOBOTHUKOB.
CaoiictBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUM TOK B paCTBOPaX M paciyiaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
IUCCOLUAALINS. DIEKTPOIIU3.

DNEeKTpUYeCKUd TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATEIbHBIA Pa3psil.
Mounus. [ma3ma.

TexHuyeckue yCTpoCTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKA, DJIEKTPOHATPEBATEIbHBIE IPUOOPHI, IIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP  COMPOTHBJICHUS, BaKyyMHBIH JUOJM, TEPMHUCTOPHl U
(OTOpPE3UCTOPHI, MOITYITPOBOIHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTD COMPOTUBIIECHUS IUIUHAPUIECKUX MPOBOJHUKOB OT JIJIMHBI, TJIOIA N
NONEPEYHOr0 CEYEHUS U MaTeEpHaa.

CmenianHoOe COeAMHEHNE TPOBOJHUKOB.

[Ipsamoe  wm3MepeHue  DNIEKTPOABMKYIIEH cuibl. KopoTkoe  3aMblKaHue
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.



3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSIS MPOBOAUMOCTD TUOAA.

Yuenuueckuu sxkcnepumenm, rabopamopnvlie pabomoi

N3yyeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABHKYIIEH CHUJIbl WCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habuntoienue snexrponaunsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIIeCTBISETCS C YUETOM
COJZIepKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUuKU, OUOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemnvle nowsamus, CBSI3aHHbIE C W3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SBJICHHUE, HAYYHBIM (akT, runoresa, Gpusnueckas BeIUYHHA, 3aKOH, TEOPHS,
HaOII0/IEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE, MOIEIIb, H3MEPEHHUE.

Mamemamuxa: peumieHHe CUCTEMbl ypaBHEHUH, JTUHeWHas (yHKuusA, mapadona,
runep6osa, uX rpauKy U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MIPOEKIMHU HA OCH KOOPJAHMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBWKEHHE B KHBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHJbI TEIUIONEpPEaud, TEIMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: DUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOECHUE aTOMOB M MOJEKYJ, MOJb
BEILECTBA, MOJSIpPHAs Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEIN, KUJAKOCTEH U Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLMALIMS, FalbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE ABMUKEHUM C MCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOALIWITHUKH, MCIOJH30BAaHUE 3aKOHA COXPAaHEHHsS HMITYJbCa B
TEXHUKE (pakera, BOAOMET M JpYyrue), ABUTATe]Ib BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAULIMOHED, TEXHOJIOTUH MOTYYSHHs] COBPEMEHHBIX
MaTepUaAJIOB, B TOM YHCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs
3alUTa,  3a3€MJIGHUE  DJEKTPOIPUOOpOB,  KCEPOKC,  CTPYWHBI  HpHUHTEp,
AIIEKTpOHArpeBaTesibHbIe MPUOOPHI, 3TEKTPOOCBETUTENbHBIE IPHUOOPHI, ralbBaHUKA.

11 KITACC

Paznen 4. JaekTpoauHammnka
Tema 3. Mazcnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA



[ToctostHHbIE MarHuThl. B3auMOIENCTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
none. Bexkrop MarHWUTHOM MHAYKOMM. lIpuHOMN Cynepno3Muyuy MAarHWTHBIX ITOJIEH.
JIvHMM MarHuTHOM MHAYKIMA. KapTuHa JIMHUY MarHUTHOW MHAYKIHAU MOJISI TOCTOSIHHBIX
MarHuTOB.

MaruutHO€ noJie IPOBOJHHKA C TOKOM. KapTuHa JIMHUI MHAYKIIMM MarHUTHOTO
MOJISL JJIMHHOTO NPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaeiicTBue NnpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOJy/Ib U HampaBjeHUE. J[BUKEHUE 3apsHKEHHOW 4acTUIBI B
OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiel Jlopeniia.

SIBrieHMe 3IIEKTPOMAarHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKLIHH.
DIEKTPOJIBUKYIAsl CHJIAa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIIuU Dapajesi.

BuxpeBoe nanekTpuyeckoe Tmosie. ONEKTPOABWKYLIas CHJIA MWHAYKOIHH B
IPOBOJHUKE, IBHXKYLIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  ODJEKTPOABMXKYIIAs  Ccuja
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4eckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: MTOCTOSHHBIE MAarHHTHI,
AJIEKTPOMArHUTBI,  JJIEKTPOJBUIaTENb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YaCTHIL,
MHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIuHMM UHAYKIIUA MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJINTA.

SIBneHne 3JIeKTPOMArHUTHOM UHIYKIIHHU.

IIpaBuino Jlenna.

3aBUCHUMOCTb DJJIEKTPOJBWKYILEH CHJIbI MHAYKUUMHA OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIHH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Hccnenoanue neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKLIHH.

Pa3nea 5. Kosed0anus v BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE0AHUSA

Konebarenbnas cucrema. CBOOOHBIE MEXaHUYECKUE KoeOaHus. ['apmMoHnyeckue
koneOanus. [lepuon, yacrora, ammiutyna u ¢asa konedanuid. [Ipy>KUHHBIN MasTHUK.
MaremaTudyeckuii MasTHUK. YpaBHEHHUE rapMOHHUUYECKuX KoJsieOanuii. IlpeBpaieHue
SHEPrUuu MpU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiii kKoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJIEOAHUS B HI€ATLHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMH WU DJIEKTPOMArHUTHBIMU
koneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHsS SHEPrUM B HICATBLHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyxalollUX KoJieOaHUsAX. BbIHyXJAeHHbIE MeEXaHUYECKUE
kosneOanus. Pezonanc. BeiHykeHHbIE 37IEKTPOMarHUTHBIE KOJIEOaHMsI.

IlepemenHbIil Tok. CHHYCOMIANBHBIN TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEMCTBYIOIIEE 3HAYEHNE CUIIbI TOKA Y HAIIPSKEHUS.

Tpancpopmarop. IlpousBoactBo, mnepenaya U MNOTpPeOJEHUE BIEKTPUUYECKON
SHEPruu. OKOJOTMYECKHE PHUCKH MpU MPOU3BOJACTBE ANEKTpo3Hepruu. KynbTypa
UCIIOJIb30BaHUS AIEKTPOIHEPTHH B IOBCETHEBHOM KU3HM.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NTPUMEHEHHUE: IIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpE1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJeOATENIbHOW CHUCTEMBI (TIPYXUHHBIM WU
MaTeMaTUYECKUIl MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CBOOOTHBIC ANMEKTPOMATHUTHBIE KOJICOAHUS.

OcumwiorpaMmsbl  (3aBUCUMOCTH CHJIBI TOKAa U HANPSHKEHUST OT BPEMEHM) IS
AJIIEKTPOMATHUTHBIX KOJIOaHUH.

Pe3onanc mpu  mociaenoBaTENbHOM — COEAMHEHHWHM  PE3UCTOpPA,  KaTYIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIBIX KOJIEOAHUM rpy3a HA HUTH OT JJIMHbI
HUTHU U MACCBI Ipy3a.

HccnenoBaHue NEpeMEHHOrO0 TOKA B LIENM M3 IOCIEAO0BATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLIE 60JIHbL

Mexannueckue BOJIHBL, ycinoBus —pacnpocTtpaneHus. llepuon. CkopocTh
pacnpocTpaHeHus U iiuHa BoJaHbL. [lonepeunsie u mpoaobHble BOHbL. UHTEepdhepenus
1 U pakius MEXaHUYECKUX BOJH.



3Byk. CxopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3IYY€HHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexrpomarHutHOi BosiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPaK€HUE, TMpPEIOMIICHUE, NoJgpu3alus, AUPpaKius,
uHTepdepeHius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 53JEKTPOMAarHUTHBIX BOJH. [IpMMEHEHWEe »>IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue ycTpoWcTBAa UM INPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, YyJbTPa3ByKOBasi JUAarHoCTHKa B TEXHUKE W MEIHLMHE, pajap,
paanonpuEMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmtomeecs Tei10 Kak UCTOYHUK 3BYKa.

Habmonenue otpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennmu u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

Ha6nronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYIOW U 4acCTOTON
KoJe0aHui.

HccnenoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IMPEIOMIICHHUE,
noJiipu3anus, 1uppakuus, THTEpPEpeHIIUs.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpssmonrHeERHOE pacnpoCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKkOHBI OTpakeHus cBeTa. llocTpoeHue wuzoOpakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHbI MpeIOMJIEHHUS cBeTa. AOCOIOTHBIN MOKa3aTesb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpeaenbHBIM yros IOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CrnoxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparonine u paccenBaroiue dUH3bl. ToHkas nuH3a. GOKYCHOE PACCTOSTHUE U
onTHYecKash cuia TOHKOW JMH3bL [locTpoeHue wu3zo0pakeHHil B coOUparomUX U
pacceuBarommx JMH3aX. DopMysia TOHKOM JUH3bIL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHNMOCTHA T€OMETPUYECKON ONTUKH.

BonnoBast ontuka. MuTepdepenuus cBera. KorepeHTHble MCTOUYHHUKHU. Y CIOBUS
HAOJIIOICHUS] MAKCUMYMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakaus cBera. Judpakumonnas pemeérka. YCloBUE HaOMIOACHUS TIABHBIX
MaKCHUMYMOB IIpH MaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PELIETKY.

ITonspusanus cBera.

TexHuyeckne yCTpOWCTBA H  MPAKTUYECKOE NPUMEHEHHME: OYKH, JIyla,
¢doToanmapar, NPOEKUUOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
IU(ppaKIMOHHAs PEeIETKA, TOIIPOU.

Jlemoncmpayuu

[IpsMonMHEHOE PacHpOCTpPAHEHUE, OTPAXKEHUE U  MPEJIOMIIEHUE  CBETA.
OnTtuyeckue NpudOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHinu cBera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[TomydyeHue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIETKH.

Hab6nronenue nossipusaivu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne noka3artens NpeOMIICHHS CTeKIa.

HccnenoBanue cBOWCTB U300paKeHU B TMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJIBHON TEOPHH OTHOCUTEIBHOCTH

I'paaniel mpuMEHMMOCTH KiacCcuyeckor MexaHuku. [loctynaTel cnenuanbHOU
TEOPUM OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
IPUHLIUI OTHOCUTENBHOCTA DWHIITEHHA.

OTHOCHUTENIBHOCTh OJAHOBPEMEHHOCTU. 3aMEMJICHHE BPEMEHH M COKpalIEHUE
JUTHHBI.

DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChI C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULBI. DHEPTHsI ITOKOSI.

Pazgen 7. KBanToBasi pusnka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®dotonbl. Popmyna [lnanka cBsizu sHEpPruu (POTOHA C €r0 YACTOTOW. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTiie u uccnenoBanue (oroaddexkra. Ompiter A. I'. CroneroBa. 3akoHBI
dotorddekra. VYpaBuenue DOiHmuTeiiHa 11 pororddekta. «KpacHas rpaHunan
dhororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTpoilcTBA W MPAKTUYECKOE MNPHUMEHEHHE: (POTOIEMEHT,
dboTonaTuuk, conHevyHast 6aTapes, CBETOUO/I.
Jlemoncmpayuu
®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHemHET0 (poTodddekTa.
Ceeroauon.
Conueunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHHIO o -4acTHII.
[1nanerapnas monens atoma. [loctynatst bopa. U3nyuenue u nornomenue poToHOB npu
MEpPEXOIE aTOMa C OAHOTO YPOBHS 3HEPrUU Ha Apyroil. Buael cnektpoB. CekTp ypoBHEN
SHEPIruM aTomMa BOJAOPO/a.
BonnoBeie cBoiicTBa wactull. Bonnsl ge bpoitnsa. KoprnyckynisipHO-BOTHOBOM
Ty JTA3M.
CHOHTaHHOE U BBIHYXJIEHHOE U3JIy4EHHE.
TexHnyeckue yCcTpoMCTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPAIBbHBIA aHAJIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIBIOTEDP.
Jlemoncmpayuu
Mopnens oneita Pesepdopra.
Onpenenenre JUIMHBI BOJIHBI Ja3epa.
Ha6nronenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi
Hab6nronenue nmuHeiyaToro cCnexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTpOoeHHUS sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompenesieHHIO cocTaBa paguOaKTUBHOIO
usnyuyenusi. CBoiicTBa anb(a-, 6era-, raMmma-u3inydeHus. BriusHue paanoakTHUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpbiTue mnpoTOoHa MU HeWTpoHa. Hykimonnas wmogens sgpa [eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.
Anbda-pacnaa. DIeKTpOHHBIM W MO3UTPOHHBIN Oera-pacnan. ['amma-u3zinydyeHue.
3aKOH paJMOaKTUBHOI'O pacraja.
DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.
S nepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.
Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [Ipo0aeMbl U MTEPCIIEKTUBBI SIICPHON
DHEPreTUKHU. DKOJOTHUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.
OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeToap1 HaOIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

dyHaamMeHTaNbHbIE B3aUMOAeHCTBHS. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE NIPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siiepHbii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUéTurK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMMH. [IpHKiIagHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMUM.

Bun 3B€3nH0r0 HeOa. Co3Be3us, sipKue 3BE3/bl, INIAHETHI, UX BUAUMOE ABH)KEHUE.

Conneuynas cucrema.

Connue. ConHeunas akTUBHOCTb. MlcTouHuk sHeprun CosiHLa U 3BE31. 3BE3/bL, UX
OCHOBHBIE XapaKTEPUCTHKU. J[MarpamMmma «CHeKTpalbHbIN KJIaCC — CBETUMOCTBY. 3BE3/1bI
IJIaBHOM ITOCJIEI0BATEIbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB) IS 3BE3]T IVIABHOU
[I0CJIEI0BATENBHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE IIPEACTABICHUS O
MIPOUCXO0XKIEHUH U 3BoroInK ConHIA U 3BE3/1. DTarbl KU3HH 3BE3I.

Muneunslii [TyTe — Hama ["anaktuka. [lonoxenne u aemxenue ConHua B ["anakTuke.
Tunel ranaktuk. PaguoranakTuky u kBa3zapsl. YEpHBIE IBIPHI B iApaxX FaJIaKTHK.

Bcenennas. Pacmpenne Bceenennoi. 3akon Xa0O06ma. Pazberanuwe rajaakTHK.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGntoieHuss HEBOOPY)KEHHBIM TIJIa30M C HMCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN TSI OTIpEeIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31s1 CEeBEPHOIo MOMyLIapHsi U SIPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Oo6o01maonee NOBTOpeHue

Ponb ¢u3uku 1 acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COMAIBHON U
ATUYECKON cdepax NesTeTbHOCTH 4YeJOBeKa, POjib U MECTO (PU3UKKM M aCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, Poib (pusmueckod Teopuu B (HOpMHPOBAHHUH
NOpEICTaBICHUNA O (PU3MYECKOM KApTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kitacce ocyIiecTBIseTCs C y4ETOM
COJIepKaTEIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUuKH, OUOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.



Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOAOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, Tunores3a, pusndeckas BeJIUYHHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPhl M WX TPOEKIMH HA OCU KOOPIWHAT, CIOKCHHE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTApHBIX (YHKIIUN, TPU3HAKU TIO00MS TPEYTOJbHUKOB, ONPEACICHUE TUIONIAIN
I0CKUX (Uryp u oobEMa Ted.

buonocus: snexTpudeckue sBICHUS B )KUBOW MPUPO/JIE, KOJIeOaTeIbHbIE JBUKEHUS
B KUBOW MPUPOJE, ONTUYECKUE SIBICHHUS B KUBOW NpPUPOAE, NEUCTBHE pagualuy Ha
’KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTypa TBEPIBIX Tel,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKU, CIEKTPaIbHbIN aHAIN3.

l'eoepagusa: MarHuTHBIE TOJIIOCA 3€MJIM, 3aJIeKU MarHUTHBIX pyl, (poTrochEmka
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonocusi: TUHUM  DJEKTpONEpeNay, TEHEpPATop IMEPEMEHHOIro  TOKa,
AIEKTPOIBUTATENh, MHAYKITMOHHAS TI€Yb, Paiap, PAAUONIPUEMHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBY-neub, NpPOEKIMOHHBINA amnmapar, BOJOKOHHAasi ONTHKA, COJIHEYHAas
OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA NIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

OcBoenne yueOHOro mnpemmera «@Pusznka» HA YpPOBHE CPETHErO OOIIETro
oOpazoBaHusi (0a30BBIM YpPOBEHB) JOHKHO OOECIEUUTh JOCTHIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUs YyuyeOHoro mnpeamera «Duszuka» TOIKHBI
OTpaxkaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEM TMO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE JKU3HEHHOTO ONBbITA W OMbITa
NEATEIbHOCTH B TIPOLIECCE pPEAJM3alUM OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOM
NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYYaIOMErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKUCKOT0 OOIIECTBA;

IPUHATHE TPaJULIMOHHBIX 00111e4eI0BEYECKHUX I'YMaHUCTUYECKUX "
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JIESITEIBHOCTh B MHTEpEcax TIPa)xIaHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYIMPABIECHUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHUE B3aUMOJECICTBOBATh C COLMAJIBbHBIMA UHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKUMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

LHEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHUMBOJIAaM, JOCTHUKEHHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;

5) Tpy10BOr0 BOCIMTAHUS



MHTEPEC K pa3auyHbIM chepam MpodecCHoHAIbHON AesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBINA BHIOOp OymyIIeit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO M €aMOOOpa3oBaHMIO B 00JaCTH
(bu3MKK Ha MPOTSKEHUU BCEH KHU3HH,

6) 3K0,10rMYeCcKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh ~ KOJIOTUYECKOW  KYJIBTYPBl, OCO3HAHHME TJI00AIBHOTO
XapakTepa dKOJOTHUECKUX Mpodiem;

IUIAHUPOBAaHUE M OCYIIECTBJICHUE JIEHCTBHM B OKpY’KalOIIeH cpele Ha OCHOBE
3HAHUA LIeJIel yCTOMUMBOro pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHHe OIbITa AESITENbHOCTH 3KOJOTHYECKOW HAMpaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 1o (pru3uKe;

7) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTU HAayYHOH AESITeNbHOCTH, TOTOBHOCTh B MPOIECCE M3YyUEHUS
(GU3MKM  OCYIIECTBISATH  MPOEKTHYI0O M HCCIEAOBATEIbCKYIO  JCSTEIbHOCTD
MHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSITENIEHO (hOPMYITUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
ONpEeNesATh LEIU JAEATCIbHOCTH, 3a/laBaThb MapaMeTpbl W KPUTEPUM HUX
JIOCTHIKCHMS,
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PAaCCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX
pa3pabarpiBaTh IUIAH peIIeHUs MNpoOJeMbl ¢ YYETOM aHaIM3a HMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHHBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OCHUBATH PUCKH MTOCIEACTBUN IESITEIBHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBHSX PEaJbHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,
pa3BUBATh KPEATUBHOE MBINICHNE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBareabCKue J1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMUA IOHATHUSMU W METOAAMHU
(bu3nYeCKO HAYKH;



BJIAJIETh HABBIKAMHU Y4Y€OHO-MCCIICOBATENLCKOM M TMPOSKTHOW JESATEIbHOCTH B
o0nacTu PU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEILHOMY TTOMCKY METOJIOB
pemeHust 3amad  (GU3NYECKOTO COJNCPXKAHUS, TPUMEHEHHIO pPA3JIMYHBIX METO/I0B
MIO3HAHMS,

BIAaIeTh BUAAMH JCSATCIBHOCTH IO TOJyY€HHWI0O HOBOTO 3HAHHUA, €Tr0
UHTEPIPETAIHH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX CUTYAIHSIX, B
TOM YHCJIE MIPH CO3JaHUM YUeOHBIX TPOEKTOB B 00JacT (PU3MKY;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H M aKTYaJIH3UPOBATh 33/1a4y, BbIIBUTaTh
THIOTE3Y €€ pelieHus], HAXOIUTh apTyMEHTHI JJIs TOKa3aTeIhCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS,

aHAIM3UPOBATH IMOJIyYECHHBIC B XOJI€ PEIICHUS 33Ja4dl Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M  (QOPMYyIUPOBaTH COOCTBEHHBIE 3adadud B  00pazoBaTEIbHOUN
AESTeIbHOCTH, B TOM YHCIIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIIEHKY HOBBIM CUTYAI[MsIM, OIICHUBAThH MPUOOPETEHHBII OIIBIT;

yMETh TEPEHOCUTh 3HAaHWs 1O (QHU3UKE B  TPAKTUYECKYI0  00JacThb
KU3HENIEATEIILHOCTH;

yYMETb HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, MPEAJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHUS;

CTaBHUTb POOJIEMBI U 33]]a4H, TOYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJIeTh HAaBBIKAMH TIOMy4YeHHUS WHMOpMamuu (GU3NYECKOTO CONEPIKAHUA U3
MUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOWCK, aHAJM3,
CUCTEeMATHU3AlMI0 W WHTEPHpETaluio WHPOPMAIMU Pa3IUYHBIX BUAOB U (Qopm
PECTABIICHIS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OpMAITUH;

MCTIONB30BaTh CPEACTBa MHPOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHNA B
pEIICHNd KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3a7ad C
coOmoienneM  TpeOOBaHWIT  IPrOHOMHKH, TEXHHKH OC€30MacCHOCTH, THUTHCHBI,
pecypcocOepexeHns, TPaBOBBIX H ITHYECKHMX HOPM, HOPM HH(GOPMAIIMOHHOK
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPIKAHMS B Pa3IUYHBIX (hopMarax ¢ y4EToMm
HazHaYeHWs MH(QOpPMAIMM W TENEeBOW ayJUTOPWHU, BBIOUpPAsS ONTHUMAIBHYIO (GOpMy
MIPEICTABIICHHUS U BU3yaJIH3allHH.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAIM W CMSITYaTh KOHMDIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;



IIOHMMAaTh M WCIIOJb30BaTh NPEUMYILIECTBA KOMAHJAHOM W WHIWBUYaJbHOU
paboThI;

BBIOMPATHh TEMATHUKY U METOJIbI COBMECTHBIX JCHCTBUI C yIETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEM Ka)KI0T0 YieHa KOJUIEKTHBA;

OPUHUMATh LEIU COBMECTHOM €S TEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATh
JNEUCTBUS MO €€ TOCTUKEHHIO: COCTABIIATH IUIAH JECUCTBUM, PACTIPENEIISITh POJIU C YUETOM
MHEHUN Y9aCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIAJla U KaXJOr0 YYaCTHUKA KOMaHAbl B OOLIUI
pe3yNbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE IPOEKThl, OLEHHMBaTh MWJEW C T[O3ULUUU HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IIMYHBIX CUTyalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTD B 00J1aCTU (PUBUKHU
U aCTPOHOMUHU, BBISIBIISITH IPOOJIEMbI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHbIE 33]1a4H;
CaMOCTOSITENIBHO COCTABJIATH IIJIaH PELICHMS PACUETHBIX M KAa4eCTBEHHBIX 3a]ad,
IUIaH  BBITIOJHEHHUSI TMPAKTUYECKOM paboThl C€ y4€TOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATOUYTEHUH;
NABATh OLICHKY HOBBIM CHUTYaLHsIM;
pacuIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPENOYTCHUH;
JenaTh OCO3HAaHHBIA  BBIOOp, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;
OIIEHUBATh MPUOOPETEHHBIN OIBIT;
CIocoOCTBOBAaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO SPYIMLUUA B 001acTH (PU3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BATEIIbHBIN U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAJIBbHBI HHTEJJIEKT:
NaBaThb OLIEHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JIE€STEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;
BJa/IeTh HaBBbIKAMHU IO3HABATEIbHOU pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEVUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIONIb30BaTh MPUEMBI pedIEKCUU ISl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
peleHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS [0 UX CHUKEHUIO;
OPUHUMATh MOTUBBL M apryMEHTBl JPYTrUX I[pU AaHAIW3€ pe3yJbTAaTOB
NEeATEIIbHOCTH;
NPUHUMATD ce0sl, MOHMUMasi CBOU HEJAOCTATKU U IOCTOMHCTBA;



NpUHUMATh MOTHUBBI M apTyMEHTHI JIPYyTUX TIPH aHAIW3e Pe3yJbTaTOB
NeSTETHbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OMITHOKH.

B mponecce AoCcTHXKEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOTPaMMBbI I10
(bu3uKe 1715 ypOBHS CpeIHEro 00111ero 00pa3oBaHus y 00yUdarommuXcs COBEPIIEHCTBYETCS
OMOITMOHAIBHBIN MHTEIUIEKT, IPEATOIATAOINN CPOPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE HMOIMOHAILHOE
COCTOSIHUE, BUJIETh HANPABJIECHUS PA3BUTHSI COOCTBEHHOU SMOIMOHANIBHON cpepbl, ObITh
yBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKJIOYAIOIIET0O CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE TIOBEACHHE, CIIOCOOHOCTD aJalITUPOBATHCS K AMOITMOHAIEHBIM
W3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlMK, BKJIIOYAIOLIEH CTpEMJICHUE K JOCTHIXKEHUIO UEIH U
ycrnexy, OINTUMM3M, HWHUIMATUBHOCTh, YMEHHME [IeHCTBOBATb HCXOHS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YIUTHIBATH €r0 MIPH OCYIIECTBICHNU OOIIEHHUs, CTOCOOHOCTh K COYYBCTBHUIO U
COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOILIEHHUS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, MPOSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 10 kjiacce mpeaMeTHbIC Pe3yibTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha IMpUMeEpax poidb U MecTo (U3UKKM B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B PAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTBIBaThb TPaHUIBl NPUMEHEHHUS  U3YYEHHBIX  (U3MYECKHUX  MOJAEJEH:
MaTepuaibHas TOYKa, MHEpLUajbHAas cHUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPAOE TEIO,
UJCATIbHBIA Ta3, MOJEIN CTPOEHUs Tra3oB, >KUIKOCTEM M TBEPABIX TeEJ, TOYEUHBIH
AIIEKTPUYECKU 3apsi IPU pelieHnr GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHe SBICHUS (MPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUUECKON TEOpUM CTPOEHHUS BEIIECTBA U
AJIEKTPOJIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHKEHUE,
cBOOO/HOE MajieHHE Tell, JBUKEHHE MO OKPYKHOCTH, MHEPLIUSA, B3aUMOJICHUCTBUE TeT,
aud¢ysusi, OpOyHOBCKOE JABMKEHUE, CTPOCHUE JKUIKOCTEN U TBEPIBIX TEJ, U3MEHEHUE
o0ObéMa Ten mpu HarpeBaHuWU (OXJIAXKACHUHU), TEIJIOBOE paBHOBECHE, HCIAapEeHHeE,
KOH/IEHCallUs, IUIaBJICHUE, KPUCTAIUIM3ALMS, KUIIEHHE, BIaKHOCTh BO3/yXa, IOBBILLICHUE



JABJICHUS Tra3a MPU €r0 HArpeBAHUU B 3aKPBITOM COCYJE, CBS3b MEKIY NapaMeTpaMu
COCTOSIHMS ra3a B U30IpoLEccax, JIEKTPU3ALHNS TEJ, B3aUMOICHCTBUE 3aPSAI0B;

OMKCHIBATh MEXAHWYECKOE JBIDKCHHE, WCIONb3ys (PU3MUECKHE BEIIMYUHBI:
KOOpJMHATa, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUiia, UMITYJIbC
Tella, KUHETHWYEeCKash OJHEprus, MOTCHIMaJbHAasl DSHEPrusi, MeXaHudeckas paboTa,
MEXaHWYeCKass MOITHOCTh; MIPH OMHMCAHUHN MPABUIHLHO TPAKTOBATHh (PU3MUECKUI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWUsS W CIWHUIBI, HaXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3HYECKYIO BEIMUYMHY C IPYTUMHU BEJIMUYNHAMU;

ONKMCHIBaTh U3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIIOBBIE SIBIICHUS, UCIOJIb3YS
(bu3ryeckue BEIUYUHBI: JIaBJICHUE Ta3a, TeMIepaTypa, CPpeAHsss KUHETHYECKash SHEPTUs
Xa0TUYECKOIO0 JIBMKEHHUS MOJIEKYJ, CpPEOHEKBAJpPATUYHAsA CKOPOCTh  MOJICKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprus, paboTa rasa, Ko3()pPHUIHEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JIBUTATEJIsl; NPU OMKMCAHWW MPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICJT HCTIOJIb3YEMbIX BEJIMYWH, UX O00O03HAYEHUS U €IUHMIIBI, HAXOJUTh (POPMYJIbI,
CBSI3BIBAIONUE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTHMH BEIIMUUHAM;

ONMCHIBATh HM3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U AJIECKTPUUYECKUE
sBieHHs] (TIPOIIECCHI), HMCIOJBb3YS (U3UYECKHUE BEIMYMHBL: DJICKTPUUYCCKUN 3apsij,
AJIEKTPUYECKOE MOJIe, HANPSHKEHHOCTD OIS, MOTEHIUAN, Pa3HOCTh MOTEHIUAJIOB; MPH
OTMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3MYECKUN CMBICI MCHOJIb3YEMbIX BEIUYHH, HX
0003HAUCHUS W €AMHUIILI, YKA3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (HPU3UIECKYIO
BEJIMYUHY C JPYTUMH BEIUYMHAMU;

aHaJIM3UPOBATh (PU3UYECKUE TTPOIIECCHI U SBJICHUS, UCII0JIb3Ys (PM3UYECKUE 3aKOHBI
Y TPUHUUNBL: 3aKOH BcemMupHoro tsarotenus, I, II m III 3axkonsl HeroTOHA, 3aK0H
COXpaHEHHMS] MEXAHWYECKOM »HHEpPruu, 3aKOH COXPAHEHHUS UMIYJIbCa, IPUHIIUII
CyNEpIO3ULIHNN CUJI, MNPUHUWN PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, T'a30BBbIE 3aKOHBI, CBA3b
CpeaHel KHHETHMYECKOM SHEPruu TEIUJIOBOTO JIBH)KEHHUS MOJIEKYJT C aOCOJTIOTHOM
TEMIIEpaTypOM, MEPBbIM 3aKOH TEPMOIAMHAMHUKHU, 3aKOH COXPAHEHHUS DIJIEKTPUUECKOIO
3apsna, 3akoH KyroHa, mpu 3TOM pa3indarh CIOBECHYIO (POPMYIHMpPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOEe BBIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPUHIIMIBI JCUCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMUCTB; pa3zjinyarh YCIOBUS HX OE30MAaCHOrO0 HCIIOJIH30BaHUS B TOBCEIHEBHOM
YKU3HU,

BBITIOJTHSITh AKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUYECKUX SIBJICHUIN U MPOIECCOB
C HWCIOJH30BAHMEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHHH, TPH ATOM (OpMyIupoBaTh
npoOjieMy/3ajady M TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
PEAJIOKEHHOTO0 000PY/I0BaHUS, IPOBOJIUTH OIBIT U (DOPMYJIHUPOBATH BBHIBO/IBI;



OCYIIECTBIISIT MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU 3TOM
BbIOMpATh ONTHUMAJbHBIA CIMOCOO HM3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU MOTPEIHOCTEN U3MEPEHUM;

UCCJIEeI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKHUMH BEIMYMHAMU C UCIIOJIb30BaHUEM
OPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyY€HHOW 3aBHCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJE TAOMUIl U rpauKOB, AENaTh
BBIBO/JIBI 110 Pe3yJIbTaTaM HUCCIEIOBAHUS;

coOJII0/1aTh MpaBUiIa 6€30MaCHOTO TPY1a IPH MPOBEACHUH UCCIEA0OBAHUI B paMKax
y4eOHOT0 3KCIEPUMEHTa, y4eOHO-UCCIEI0BATENbCKON W MPOEKTHOM NEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBAHUS;

pelath pacyéTHBIE 33/1a4d C SBHO 33JaHHON (PU3UUECKON MOJENbI0, UCIOJIb3Ys
¢u3nueckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlIM3a YCJIOBHS 33/Ja4d BbIOUpAThH
(U3UYECKYIO MOJIENh, BBIAEIATh PU3NUECKHE BETMYMHBI U (OPMYIIbl, HEOOXOIUMBIE JIJIs
e€ peuieHus, MPOBOJUTh PACUEThl U OLEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUCHUS
(MBUYECKON BEITHMYUHEI;

peliaTth KayeCTBEHHbIE 3aJaud: BBICTpaNBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCyXICHUH C OMopoil Ha M3yuyeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nUecKue BIEHUS;

UCIOJIb30BaTh NpPHU pEIIEHWH Yy4eOHBbIX 3aJad COBpPEMEHHble HH(GOPMAIIMOHHbIE
TEXHOJOTHUH JUIsl TOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMd U MPEACTABICHUS
y4eOHOI 1 HayYHO-TTOMYJISIPHON HH(OpMALIUHY, TOTYYSHHOHN U3 PA3IUYHBIX HCTOUYHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOJIy4aeMy0 HHPOPMAIIHIO;

OPUBOJUTH TPHUMEPHI BKJIaJa POCCUMCKUX M 3apyOekHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HU IS
obecrieyeHuss O€30MACHOCTU TIPU  OOpaIllleHMH ¢ NpudOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMHM, /JII COXpAHEHUsS 370pPOBbS M COOJIOACHHS HOPM SKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TPYIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TNIaHUPOBATh
paboTy Tpymmbl, paUOHAIBHO pPACIPEAENATh OO0S3aHHOCTHM W  IUIAHUPOBATh
JeSTEIbHOCTh B HECTAHJAAPTHBIX CUTYAIUSX, aJICKBATHO OLIEHUBATH BKJIAJ KaXXIOTO W3
YYaCTHUKOB TPYMIIbI B pEIIEHUE PACCMATPUBAEMON MTPOOIEMBI.

K konmy obyuenust B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh HAa NpPUMEPAX pojib U MecTo GU3UKM B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHON KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPAKTUYECKOH JEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh M €JAMHCTBO
bu3nueckoil KapTUHBI MHUPA;



YUUTHIBaTh TPAHULIBI TPUMEHEHUSI M3YUYECHHBIX (DPU3MUYECKHUX MOJENEH: TOUeUHBIN
AIIEKTPUYECKUI 3apsfl, Tyd CBETa, TOUCUHBI MCTOYHUK CBETA, siAepHasi MOJAEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH PEIIeHnr (PU3NYECKUX 3a/1a4;

pacmo3HaBaTh (pU3MUECKHe sBIEHUS (MPOILECCh) W OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOH (DM3HMKHU: AIIEKTPUYECKAas MPOBOAMMOCTS,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, JEKTPOMArHUTHAsI UHIYKIUS, AEMCTBHE MAarHUTHOTO TOJIS HA TIPOBOJIHUK C
TOKOM U JIBYDKYIIHICS 3apsi1, JIEKTPOMAarHUTHBIC KOJICOAHMsI U BOJIHBI, IPSIMOJIMHEHOE
pacmlpoCTpaHEeHHE CBETa, OTPAKCHHE, TpeJoMIieHHe, WHTepdepeHius, nudpakuus u
noJisIpu3alvsl CBETa, JAucrepcus cBera, porornektpuueckuii 3dpdext (dpoTodaddekr),
CBETOBOE JaBJICHHME, BO3HHKHOBEHHE JIMHEWYaTOro CIEKTpa aToMa BOAOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

ONHCHIBATh M3yYEHHBIE CBOWCTBA BeIIECTBA (DJIIEKTPUUYECKUE, MArHUTHBIEC,
ONTUYECKHUE, ICKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEll) M DJICKTPOMArHUTHBIC
ABJIeHUS (TPOLIECCHI), UCTIONB3Yd (PU3NYECKUE BEIMYUHBI: SJEKTPUUECKUN 3apsf, CHiia
TOKa, DJEKTPUUECKOE HAMpsHKEHHE, JJIEKTPUUYECKOE COMPOTHBICHHUE, Pa3HOCTh
MOTEHLIUAJIOB, JIEKTPOABMUKYIIAs cujia, padoTa TOKa, MHAYKLKS MAarHUTHOTO TOJIsA, CHJia
Awmmepa, cwia JlopeHIla, WHIYKTUBHOCTh KAaTYIIKH, JHEPTHUS AIICKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, MIEPUOJT M YacTOTa KoneOaHui B KoieOaTenbHOM KOHTYPE, 3apsii U
CHJIa TOKa B MpOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuid, (POKyCcHOe
paccTosiHMe W ONTHYECKas Cujla JIMH3bI, MPH OINWCAHUU NPABHIBHO TPAaKTOBATh
(bu3MUYECKUN CMBICIT UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBATh
(OpMyIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BETUYHHY C IPYTUMH BEIMYNHAMY,

OTHCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHHSI U TMPOIIECCHI, UCIOIB3Ysl (PU3NUECKUE
BEJIMYUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPTHUS
Y UMITYJIbC (POTOHA, IEPUO/I MOy PACTIaa, SHEPTUS CBSI3U ATOMHBIX SIIEP, IPU OTUCAHUU
MPaBHJILHO TPAKTOBATH GU3UYECKUN CMBICI UCTIONIB3YEMbIX BETUYHH, X 0003HAUCHUS U
SIMHUILIBI, yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONIME AAHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTUMU BETMYMHAMHY, BBIYUCIIATH 3HaUYeHNE (DU3UIECKON BEITMUNHEI;

aHAJIM3UPOBATh (PU3NMUECKHE TIPOLIECCH U SIBJICHUS, UCIIONB3YS (PU3NUECKUE 3aKOHBI
U TPUHLIMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U MapallIeIbHOTO COeIMHEHUS
NPOBOJHUKOB, 3akoH Jxoyms—JIeHma, 3akoH 3JE€KTPOMAarHUTHOW HWHAYKIWH, 3aKOH
NPSIMOJMHEHHOTO pAaCIpOCTPAHEHUS] CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
MpeNIOMIIEHUsI CBETa, ypaBHeHUe OiHIITeHHa 11 poTodddexTa, 3aKOH COXpaHEHUs
SHEPrUM, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHUS 3JEKTPUUECKOTo 3apsna,
3aKOH COXpaHEHHsI MacCOBOTO YHCIIa, TOCTYJIAaThl bopa, 3aK0H painoaKTUBHOTO paciaa,
Ipd OSTOM pa3jinyaTh CIOBECHYI (QOPMYITUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe
BBIPpXCHHE U yCIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHIUMOCTH;



OTIPE/ICIIATh HAIMpPaBJICHWE BEKTOpPAa MHAYKIIMU MArHUTHOTO TOJS MPOBOJHMKA C
TOKOM, CUJIbl Amniepa u cuiibl JlopeHna;

CTPOUTHh M OIHUCHIBaTh M300pakeHUE, CO3/1aBaeMOE IJIOCKHM 3€pKaJioM, TOHKOMN
JIMH30M;

BBITIOJTHATH YKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DM3HUECKUX SBJICHUH U MPOIIECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUU: MpU 3TOM (HOPMYIHPOBAThH
npobiemy/3agady W THUIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000pYA0BaHUS, TPOBOJAUTH OTIBIT U POPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISITH MPSMbIC U KOCBEHHBIE U3MEPEHUS (PM3MUECKUX BEIUYUH, IIPH 3TOM
BBIOMpATh ONTHUMANBHBIA CHOCOO W3MEPEHHS W HCIIOJB30BATh HM3BECTHBIC METOIBI
OLICHKH MOTPEIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIHOJIB30BAHUEM MPSMBIX
U3MEpPEHHI: TIpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYE€HHOW 3aBUCUMOCTH (PU3NUYECKUX BEIMYWH B BUAE TaOIUI] U rpadukoB, aenaTh
BBIBO/JIbI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

co0roAaTh MpaBuiia 0€30MacHOro TPYyAa MPY MPOBEACHUN UCCIIEIOBAHNUN B paMKax
y4eOHOr0 IKCIEPUMEHTa, y4eOHO-UCCIEeNOBATENbCKON U MPOEKTHOW NEATEIHHOCTH C
MCTIOJIb30BaHUEM HU3MEPHUTEIBHBIX YCTPOHUCTB U JAOOpaTOPHOTO 000pYI0BaAHNUS;

pemarh pacy€THBIE 33/1a4d C SBHO 33/JIaHHON (PU3MYECKON MOJENbI0, UCIOIB3YS
¢dbu3nueckne 3aKOHbI M TPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBMS 33a/Ja4d BbIOUpAThH
(bu3NYECKYI0 MOJIENb, BBIACATH (PU3HMUECKHE BETUUUHBI U (POPMYIIbI, HEOOXOAUMBIE TS
e pemieHusi, MPOBOANTH PAacUYEThl U OIEHUBATH PEATbHOCTh TMOJYYEHHOTO 3HAYCHHS
(bu3MUYECKON BETNYNHBI;

pemaTth KadeCTBEHHBIE 3aJaud: BBICTpAMBATh JIOTUYECKH HEMPOTUBOPECUHBYIO
LENOYKY pAacCyXICHUH C OMopoil Ha M3yuyeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

UCTIONB30BaTh TPU PEIICHWU Y4YEOHBIX 3a/lad COBpEeMEHHbIC WH(OPMAaIMOHHBIE
TEXHOJIOTHUH JUIsl TIOWCKA, CTPYKTYPUPOBAHWS, HWHTEPIIPETAlMA U TPEACTABICHUS
y4eOHOI U HayYHO-TIOMYJISIPHON HH(OpMALIUHY, TOTYYEHHOHN U3 PA3IUYHBIX HCTOUHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh MPUHLMUIIBI IEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOJUTH MPHUMEPHI BKIAAa POCCHHCKUX M 3apyOekHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHHE MPOIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHMS O (U3HMKE B TOBCEIHEBHON XU3HU IS
obecrieyeHuss O€30MACHOCTU TIPU OOpaIlllEeHMH ¢ NpuOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBaMH, IJIsi COXPAHEHHsI 3[0POBBS M COOJIOJCHHS HOPM OKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOILIEH CpeE;



paboTaTh B TPYMIIE C BHITIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUTAHUPOBATH
paboTy Tpynmbl, pPAIMOHAIEHO pacIpeAcssITh OO0S3aHHOCTH W  IUJIAHUPOBATH
NEATEIbHOCTh B HECTAH/IAPTHBIX CUTYyalUsX, aJIEKBATHO OIIEHMBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYMIIbI B pEIIEHUE paCCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ni/m HaunmeHoBaHMe pa3ie/ioB U TeM POrpaMMBbl Koutpoabsnbie IIpakTuyeckue (npporeic)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunamka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU 9 1 bubmorexa OK
' yIp P https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2 1 1
3 OCHOBBI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 Bbu6muotexa [JOK

MepEX oAbl

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




Hroro no pasaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

4.1 DeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTprYecKHil TOK. TOKH B 12 bubmmoreka [JOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasneny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
Nenm/m  HauMeHOBaHMe Pa3IesioB M TeM MPOrPAMMbI Koutponbubie I[IpaKTHdeckHe (undpossie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMUKA
bubmunoreka LIOK
1.1 MaruauTHoe noJsie. DJIeKTPOMarHuTHasE MHYKIIUS 11 1 3 hitps://m.cdsoo.ru/7f41c97c
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
2.1 MexaHn4YecKHe U SJICKTPOMArHUTHBIC KOJICOaHUs 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
2.2 MexaHu4ecKHe U 3IEKTPOMArHUTHbIE BOJTHBI 5 1 hitps://m.cdsoo.rw/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24
Pa3zaen 3. OCHOBBI CHIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CHEIUAILHON TEOPUU OTHOCHTEIHLHOCTH 4 1 bubmorexa HOK
' H p https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6mmoreka [IOK
4.1 I
DeMeHTHI KBAHTOBOU ONTHKH 6 hitps://m.cdsoo.ru/7f41c97c




bubmunoreka LIOK
4.2 CTpoetiie atoMa 4 https://m.edsoo.ru/7f41c¢97¢
but6mmoreka [IOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 15
Paznea 5. JIEMEHTbBI ACTPOHOMUWU U ACTPOD®U3UKHA
but6mmoreka [IOK
5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPUZUKH 7 hitps://m.cdsoo.rw/7f41c97c
Hroro no pazneny 7
Pa3nena 6. OBOBIIAIOHIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobumarouee nosToperie 4 https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

N KosnuectBo yacos DJIeKTPOHHBIE
]
o/ Tema ypoxka B Kontposabubie Ilpakruueckue UH(PpoOBbIE
r
cero padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsl
®usuka — Hayka o npupoze. Hayunsie meTosl bubmorexa [IOK
1 yiea © TpHpoae. Hayd 1 https://m.edsoo.ru/ff0c
MO3HAHUS OKPYKAIOILIEro MUpa
32e2
Poxw 1 mecTo pusuku B hopMHpOBaHUH COBPEMEHHOMN bubmmoreka [JOK
2 HAay4YHOU KapTHUHBI MUPA, B TPAKTUYECKON JIEITEIHbHOCTH 1 https://m.edsoo.ru/ff0c
e 33e6
Mexanundeckoe aBrxkeHrne. OTHOCUTEIBHOCTh bubnuoteka [JOK
3 MEXaHUYECKOro ABUXKEeHUs. [lepemenienne, CKOpocCTh, 1 https://m.edsoo.ru/ff0c
YCKOPEHHUE 3508
bubnunoreka LIOK
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 https://m.edsoo.ru/ff0c
3620
bu6munoreka LIOK
5 PaBHOYCKOpEHHOE NPSIMOJIIMHENHOE JBUKECHUE 1 https://m.edsoo.ru/ff0c
372¢
but6mmoreka [IOK
6 CBobOogHOE TazieHne. Y CKopeHrne CBOOOHOTO TaIeHUs 1 https://m.edsoo.ru/ff0c
39cc
KpuBonunelinoe aBnxeHue. J{BrkeHne MarepuaibHON bubmorexa [IOK
7 P ' P 1 https://m.edsoo.ru/ff0c
TOYKH IO OKPY>KHOCTH 3ada




[Tpuniun otHocuTenbHocTH ["anunes. MHepiuaibHbie

bubmunoreka LIOK

SHEPrus Teja BOJIM3H MOBEPXHOCTH 3eMIIN

8 . https://m.edsoo.ru/ff0c
cucreMsl orcyera. [lepBsiii 3akoH HeroTOHA Ibe]
bubmmoreka [JOK
Macca tena. Cuna. [IpuHIUI Cynepno3uiuu Cull. s
9 . . https://m.edsoo.ru/ff0c
Bropoii 3akon HeloTOHA 119 MaTepranbHON TOYKU 1be8
but6mmoreka [IOK
10 Tpetnii 3akoH HploTOHA 119 MaTepUaIbHbBIX TOUEK https://m.edsoo.ru/ff0c
3be8
3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [leppas bubmorexa [IOK
11 P ' P https://m.edsoo.ru/ff0c
K Kast CK
OCMHYECKAsi CKOPOCTh 3d00
bubmunoreka LIOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c
3el8
Cuna tpenus. Koapdumment tpenus. Cuna bu6nuoreka [JOK
13 COIIPOTUBJICHHUS IPU ABYKEHUU TEJA B XKUAKOCTH UIIHA https://m.edsoo.ru/ff0c
rase 376
Nmiynbsc MaTepralbHONW TOYKH, CUCTEMBI MaTepHUATbHBIX bubmmoreka [JOK
14 To4eK. IMmynbC cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCA. https://m.edsoo.ru/ff0c
PeaktuBHOE IBUKCHUE 43d6
PaboTa 1 momHOCTS cuibl. Kunetndeckas sHeprus bubmunoreka LIOK
15 MarepuaibHOW Touku. Teopema 00 H3MEHEHHH https://m.edsoo.ru/ff0c
KUHETHYECKOU dHEPTUH 4502
[Torennmansuas sueprus. [loTeHnnanbpHas SHEPTHs bubmmoreka [JOK
16 ynpyro nepopmupoBaHHO# npyxuHbL. [loTeHIIMaTBHAS https://m.edsoo.ru/ff0c

461a




HOTGHI_II/IaJIBHBIe M HCIIOTCHIMAJIBbHBIC CUJIBI. CBs3b
pa6OTBI HEIMMOTCHIUAJIBHBIX CHJI C UBMCHCHHUEM

but6mmoreka [IOK

17 . https://m.edsoo.ru/ff0c
MEXaHUYECKON PHEPIUU CUCTEMBI Tell. 3aKOH COXPaHEHHUS 478
MEXaHUYECKON IHEPTrUun
[ToctynaTtensHOE U BpalaTeIbHOE JBUKCHIE a0COTIOTHO bu6nuoreka [JOK
18 TBEpAOTrO Tesa. MomeHT cuibl. I1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c
paBHOBECHS TBEPOTO TeIa 41a6
Jlaboparopnas pabota «VccienoBanue cBsi3u pabOThI
19 CUJIbI C UBMEHEHHEM MEXAaHUUYECKOM DHEPIUU Teja Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKT'YTa)
but6mmoreka [IOK
KonrtponsHas pabora no teme «Kunematuka. Jlnnamuka.
20 https://m.edsoo.ru/ff0c
3aKOHBI COXPAHEHUS B MEXAHUKE)
4b74
. but6mmoreka [IOK
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU
21 https://m.edsoo.ru/ff0c
teopun. bpoyHoBckoe nBmxenue. Auddyzus 4de?
bubmunoreka LIOK
22 Wneanbnsiii raz3 B MKT. OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c
4fde
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHULL
23 BeulecTBa. Mozienyu CTpOEHUs ra3oB, JKUJKOCTEN 1
TBEPABIX TEN
24 Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas
ABoraapo
)5 TemnoBoe paBHOBecue. TemnepaTypa v €€ U3MEpPEHHUE.
[IIxana temneparyp Llenbcus
AOcomoTHas TeMIepaTypa Kak Mepa cpeaHei bu6nuoreka [IOK
26 KUHETHUYECKON DHEPIUU ABUKECHUS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c

MenneneeBa-Knaneiipona

511e




27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

Jlaboparopnas pabota «MccnegoBanue 3aBUCUMOCTH

28
MEXTy apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO ra3ay
but6mmoreka [IOK
N3omporieccsl B MealbHOM raze U ux rpaduueckoe
29 HbeHCTABCHIE https://m.edsoo.ru/ff0c
pel 570e
BuyTpeHHs dHeprus TepMOAUHAMUYECKON CUCTEMBI U bu6mmoreka [IOK
30 crocoObl e€ n3mMeHenust. KoamdecTBo TemnoThl u padoTa. https://m.edsoo.ru/ff0c
BHyTpeHHss SHEPIHs OHOATOMHOIO MEaNILHOrO rasa 5952
bubmunoreka LIOK
31 Buael Temionepenauu https://m.edsoo.ru/ff0c
5¢36
N but6mmoreka [IOK
Y aenbHas TETIOEMKOCTH BemecTBa. KomudecTBo
32 . https://m.edsoo.ru/ff0c
TEIUIOTHI TIPH TeTutonepeaaue. AanadbaTHbINA MPOIIECC 5036
. but6mmoreka [IOK
[TepBbIii 3aKOH TEPMOAMHAMUKY U €TI0 TPUMEHEHUE K
33 https://m.edsoo.ru/ff0c
U30IpoIeccam
Sefc
HeobOpartumocTs niporieccoB B mpupoae. Bropoii 3akon bubmmorexa [IOK
34 OO HAMIK ’ https://m.edsoo.ru/ff0c
pMoa 6230
bubmunoreka LIOK
35 [Tpunmun nevicreus u KII/] TenmoBoi ManHbI https://m.edsoo.ru/ff0c
600a
36 uxn Kapno u ero KITJ
37 DKosornyeckue npooaeMbl TEIIO3HEPTETHKI
. bubmunoreka LIOK
Oo6o0marommii ypok «MounekyisipHasa dhusrnka. OCHOBEI
38 P YA ¢ https://m.edsoo.ru/ff0c

TEPMOIAUHAMUKN>

6938




KontponbHas padota nmo teme «MonekymnspHas pu3uka.

bubmunoreka LIOK

39 https://m.edsoo.ru/ff0c
OCHOBBI TEpPMOTMHAMHUKI
6a50
bubmunoreka LIOK
[TapooGpa3oBanue u koHneHcanus. Mcnapenue u
40 crite https://m.edsoo.ru/ff0c
KHUIIEHU 63b6
but6mmoreka [IOK
AOCOIOTHAS U OTHOCHUTENbHAS BIAKHOCTH BO3/IyXa.
41 Hacwie _— https://m.edsoo.ru/ff0c
BIILIEHHBIN 1ap 6448
Tépnoe Teno. Kpucranmnuyeckue u aMopgHbIe Tema. bubmmoreka [JOK
42 AHM30TPONHUS CBOMCTB KPUCTALIOB. JKUJIKNE KpUCTAILIBI. https://m.edsoo.ru/ff0c
CoBpeMeHHBIE MaTepHAIIbI 6510
bubmunoreka LIOK
[ImaBienue u KpucTauM3auus. Y AeiabHas TEIIoTa
43 https://m.edsoo.ru/ff0c
riaBienus. Cyomumarus
6708
bubmunoreka LIOK
44 YpaBHEeHHE TEIJIOBOTO OaaHca https://m.edsoo.ru/ff0c
6820
DJieKTpu3anus Teil. DIEKTpUYeCKuil 3apsa. /[Ba Buaa bubmorexa [IOK
45 ) ) https://m.edsoo.ru/ff0c
ANIEKTPUYECKUX 3apsI0B
6bcc
[IpoBOAHMKH, AUDIIEKTPUKHU U TOTYIIPOBOAHUKH. 3aKOH buomorexa HOK
46 ’ T ' https://m.edsoo.ru/ff0c
COXpaHEHUS AJIEKTPUUYECKOTO 3apsiia
6bcc
Bsaumopeiicteue 3apsioB. 3akoH Kynona. ToueuHslit bubmorexa HOK
47 S eKTOIECKITI 3aDs https://m.edsoo.ru/ff0c
P pAn 6ce4
HanpsixénnocTs anektpudeckoro nodst. [Tpunnun bubnuoteka [JOK
48 CYNEPNO3ULIMU IINEKTPUUECKUX TToNeH. JInnun https://m.edsoo.ru/ff0c

HaNPsHKEHHOCTH

6df2




[TpOBOAHUKY M TUANEKTPUKH B SIEKTPOCTATUUECKOM

bubmunoreka LIOK

49 https://m.edsoo.ru/ff0c
nosie. J{usnekTpudeckasi IpoOHUIIAeMOCTh 7018
bubmunoreka LIOK
Pabota cwi anexktpocraruaeckoro nois. [ToTenmman.
50 https://m.edsoo.ru/ff0c
Pa3HocThs moTeHIInaIOB
6100
but6mmoreka [IOK
51 DnekTpoéMkocTh. KoHnencarop https://m.edsoo.ru/ff0c
7126
N but6mmoreka [IOK
DNEKTPOEMKOCTH TIOCKOTO KOHIEHCATOPa. DHEPTHS
52 https://m.edsoo.ru/ff0c
3apsHKEHHOI0 KOHAEHCAaTopa
72¢0
53 Jlaboparopnas padota "M3mepeHue 3MeKTPOEMKOCTH 1
KoHAeHcaTopa"
IIpuHOUI eiCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
54 KOIMMPOBATIBLHOTO allliapara, CTPYHHOTro MpUHTEpa.
DneKkTpocTaTU4ecKas 3alnuTa. 3a3eMIIeHue
AJIEKTPONIPUOOPOB
DJIEKTPUUYECKUH TOK, YCIOBHUS €0 CYIIIECTBOBAHUA.
55 ITocrosinubIii Tok. Cuna Toka. Hanpsxenue.
Conpotusnenue. 3akoH Oma 17151 yyacTKa LenH
[TocnenoBarensHOE, MapaIeIbHOE, CMEITIAHHOE bubmmoreka [JOK
56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora 0.5 https://m.edsoo.ru/ff0c
«M3ydeHne CMEIIaHHOrO COEAUHEHUS PEZUCTOPOB) 7410
but6mmoreka [IOK
PaGoTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. 3aKOH
57 https://m.edsoo.ru/ff0c

Jxoynsa-Jlenna

7838




3akon Oma a5 MOTHOM (3aMKHYTO#) AJIEKTPUYECKON
neru. Koporkoe 3ambikanme. JlabopaTtopnast pabora

but6mmoreka [IOK

58 0.5 https://m.edsoo.ru/ff0c
«M3mepenune DJ1C UCTOUHMKA TOKA U €0 BHYTPEHHETO 7200
COIPOTUBIICHUS»

PesepBHrIit ypok. KonTponpHas paboTta o teme bu6nuoreka [JOK

59 "DOnextpoauHamuka" / Becepoccuiickas mpoBepodYHast https://m.edsoo.ru/ff0c
paborta 8c56
O6o0mmaromuii ypok «JeKTpOIuHAMUKAY) / Bubmzorexa LIOK

60 . https://m.edsoo.ru/ff0c
Bcepoccuiickas npoepounas pabota 28%be
DJeKTpOHHas! IPOBOJAUMOCTb TBEPABIX METAJIIOB.

61 3aBHCUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

2 DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX
My4YKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U TIPUMECHAs bubnuorexa LIOK

63 npoBoAUMOCTb. CBOMCTBA p—n-Niepexo/a. https://m.edsoo.ru/ff0c
[TonynpoBoIHUKOBBIE TPUOOPHI 84ae
DNEeKTPUYECKHUI TOK B pacTBOpax U pacruiaBax bubnuoreka [IOK

64 AIEKTPOJIUTOB. DIEKTPOIIUTUUECKAS TUCCOLIUALINSL. https://m.edsoo.ru/ff0c
DnekTponu3 82ba
OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U bubmorexa [IOK

65 . https://m.edsoo.ru/ff0c
HECaMOCTOSTENbHBIN pa3psal. MonHus. [1nazma Sdac
DneKkTpuyecKre MpruOOphl M YCTPOMCTBA U MX bubmmoreka [JOK

66 MpaKkTU4YecKoe npumMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c

0€30I1aCHOCTH

86fc




KonTtponbHast pabota o Teme «IEKTPOCTaTUKA.
67 [TocTosAHHBIN eKTpUUYECKU TOK. TOKH B pa3IMUHbBIX
cpenax»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c
8a8a

PeseprubIil ypok. O6o6maronuii ypok mo temam 10
KJlacca

68

bubmunoreka LIOK
https://m.edsoo.ru/ff0c
8fbc
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11 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie  IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
. but6mmoreka [IOK
[TocTostHHBIE MAarHUTHI U UX B3aUMOJeicTBUE. MarHUTHOE MOJIe€.
1 . . 1 https://m.edsoo.ru/ff0
BexTop MaruuTHOM HHAYKIUY. JIMHIM MarHUTHOW WHIYKIIUN 0778
but6mmoreka [IOK
MarnuTtHOe noJjie IpoBOJIHUKA C TOKOM. OmBIT DpcTeaa.
2 . 1 https://m.edsoo.ru/ff0
B3aumoneiicTBre MPOBOAHUKOB C TOKOM
c98fe
bu6munoreka LIOK
JlaGopaTtopHnas pabota «/3yueHne MarHuTHOTO TIOJIsT KaTYIITKH C
3 1 1 https://m.edsoo.ru/ff0
TOKOM)
c98fe
JlelicTBHE MarHUTHOTO TOJISI HA MPOBOAHUK ¢ ToKOM. Cuia but6mmoreka [IOK
4 Awmmnepa. Jlabopatopnas pabora «VccnenoBanue necTus 1 1 https://m.edsoo.ru/ff0
MOCTOSTHHOI'O MariuTa Ha paMKy ¢ TOKOM)) c9ac0
. but6mmoreka [IOK
JelicTBrEe MarHUTHOTO TOJISI HA IBHXKYIIYIOCS 3apSKEHHYIO
5 1 https://m.edsoo.ru/ff0
yactuity. Cuna Jlopenma. Pabota cunsl Jlopeniia <0df4
DJeKTpoMarHuTHas MHAYKIHs. [ToTok BeKTOpa MarHuTHOM
6 nHaykiuu. JIC nHaykiuu. 3aKoH 3J€KTPOMarHuTHON 1
nHaykiuu dapanes
bubmunoreka LIOK
JlaGopaTtopHas pabota «MccinenoBanue siBICHUS
7 N 1 1 https://m.edsoo.ru/ff0
AIEKTPOMArHUTHON MHTYKITU cal50




WNHnyktuBHOCTE. SIBnenue camonnaykuuu. 3/1C caMOUHyKIMH.

but6mmoreka [IOK

OJICKTPOMAarduTHBIC KoJIeOaHus

8 OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM. https://m.edsoo.ru/ff0
DIIEKTPOMArHUTHOE IOJIE ca600
TexHuuecKre yCTpOMCTBA U UX IPUMEHEHHE: TOCTOSIHHbBIE
9 MarHHTHI, SJICKTPOMATrHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS T1eYbh
. bu6mmoreka [IOK
O6o0maromuii ypok «MarauTHoe 1nojie. JIeKTpOMarHuTHas
10 https://m.edsoo.ru/ff0
uH us»
AYKH cabs2
bu6mmoreka [IOK
KonTponpHas padora o Teme «MarHuTHOE ToJie.
11 https://m.edsoo.ru/ff0
DNeKTpOMAarHUTHAST WHTYKITHS
cad58
CBoOoHbIe MexaHHYecKHe Konebanus. ['apmMoHndeckue Bubmuoreka ITOK
12 KoJieOaHus. YpaBHEHUE TAPMOHUYECKUX KOJICOaHMIA. https://m.edsoo.ru/ff0
[IpeBpaiienue sHepruu caf06
JlaboparopHas pabota «VccrenoBanue 3aBUCIMOCTH TIEpUOAA
13 MaJIbIX KOJIeOaHUl Tpy3a Ha HUTH OT JJIMHBI HUTH M MACChI
rpy3a»
KonebarenpHblit KOHTYp. CBOOOIHBIE STIEKTPOMATHUTHBIE Bubmuoreka ITOK
14 Kosie0aHus B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS https://m.edsoo.ru/ff0
MEXTy MEXaHUYECKUMH U JICKTPOMArHUTHBIMU KOJICOAHUSIMH cb820
bu6mmoreka [IOK
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U1€aTIbHOM
15 5 https://m.edsoo.ru/ff0
KOJIe0aTEIbHOM KOHTYpE
P cb9c4
[IpencraBienue o 3aTyxaronux koneOaHusX. BoiHy)1eHHbIE Bbubnuorexa LIOK
16 MexaHu4ecKkue kojiebanus. Pesonanc. BeiHyX1eHHBIC https://m.edsoo.ru/ff0

cbb86




[lepemennsblit TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

but6mmoreka [IOK

17 MOoIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYTHOE U JIEUCTBYIOIIEE https://m.edsoo.ru/ff0
3HAYCHHUE CHJIBI TOKA M HATIPSHKCHHUS cbd34
18 Tpancdopmarop. [IponszBoacTso, nepeaaya u norpedieHne
3JIEKTPUYECKON SJHEPTUU
. but6mmoreka [IOK
YCTpONCTBO U MPAKTUIECKOE TPUMEHEHHUE IIEKTPUIECKOTO
19 . https://m.edsoo.ru/ff0
3BOHKa, FeHepaTopa MepeMeHHOro TOKa, JIMHUH 3JIeKTporiepe1ay cc304
DKOJIOTUYECKNE PUCKU TIPU ITPOU3BOJICTBE AIIEKTPOIHEPTUU.
20 KynbTypa ucnonab30BaHus JIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU
MexaHuueckue BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos. bu6nuoreka [JOK
21 CKOpOoCTh pacnpocTpaHeHusl ¥ JJInHA BOJIHBL. [lonepeunsie u https://m.edsoo.ru/ff0
MPOJOJILHBIE BOJHbI ccas4
bubmmoreka [JOK
3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp s
22 SBvKa https://m.edsoo.ru/ff0
K cccOc
. but6mmoreka [IOK
DJIIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [1kana
23 https://m.edsoo.ru/ff0
3IEKTPOMArHUTHBIX BOJIH
ccfe0
24 [TpuHLIMIIBI pagNOCBSI3U U TeNeBUACHUA. Pa3BuTre cpeacTs
cBs3u. Pagnosnokanus
bubmunoreka LIOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY https://m.edsoo.ru/ff0
ccof8
. . bubmuoreka [IOK
[TpsimonmHetHOE pacpocTpaHeHHE CBETa B OJJHOPOIHOM Ccpejie.
26 https://m.edsoo.ru/ff0

Toueunslii CTOYHUK cBeTa. JIyd cBeTa

cd350




OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. [loctpoenue

bubmunoreka LIOK

27 . https://m.edsoo.ru/ff0
n300pakeHMI B TUIOCKOM 3epKaiie
cd4e0
bubmunoreka LIOK
[Ipenomnenue ceta. [lomHOE BHYTpEHHEE OTPAKEHHE.
28 . https://m.edsoo.ru/ff0
[IpenenbHBIN Yrol HOJTHOTO BHYTPEHHETO OTPaXKEHUS d7f6
but6mmoreka [IOK
JlaboparopHas pabota «3MepeHue mokazarens mpeIoMIICHHS
29 https://m.edsoo.ru/ff0
CTEKJIa»
cd67a
. . bu6mmoreka [IOK
JIunssl. [Toctpoenue n3obpaxenuit B mua3ze. Popmyna TOHKOM
30 https://m.edsoo.ru/ff0
JUH3bL. Y BEIHMYEHUE JIMH3BI
cddle
3l JlaboparopHas pabota «lccrnenoBanue CBONCTB N300paKCHUI B
JUH3aX»
10 Hucnepcus cBera. CoxHbIH cocTa 6eoro csera. LBer.
JlaboparopHas pabota «HabmoaeHne nucnepcun CBETa
bu6nuoreka [IOK
WnTepdepennus ceera. Audpakuus ceera. JJudpakunonnas 1
33 —— https://m.edsoo.ru/ff0
11(54)
p ced22
but6mmoreka [IOK
34 ITonepeunocTs cBeTOBBIX BOJIH. [lomsipusanus ceera https://m.edsoo.ru/ff0
cf02e
35 OnTuueckue mpruOOPHI U YCTPOUCTBA U YCIOBUS UX O€30M1aCHOTO
PUMEHEHUS
. bu6mmoreka [IOK
['paHuIbl MPUMEHUMOCTH KJIacCUYECKOW MexaHUKU. [locTynaTs
36 https://m.edsoo.ru/ff0

CHGHH&HBHOﬁ TEOPHUHU OTHOCUTCIIBHOCTHU

cf862




OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BpPEMCHHU U

bubmunoreka LIOK

37 B https://m.edsoo.ru/ff0
COKpAIlIEHUE JITTHHBI ofad?
. bubmunoreka LIOK
DHEprusi 1 UMITYJIbC PEISATUBUCTCKOM YacTUllbl. CBSI3b MacCHI C
38 . https://m.edsoo.ru/ff0
SHEPTHEH U UMITYJILCOM. DHEPTHSI TTOKOSI
cfc68
. but6mmoreka [IOK
KonTponpHas padora «Ontruka. OCHOBBI CHIEHATLHON TeOpUn
39 https://m.edsoo.ru/ff0
OTHOCHUTEIILHOCTH
cf6f0
bu6mmoreka [IOK
40 ®oronsl. ®opmyna [Inanka. JHeprus u UMIyIbC POTOHA https://m.edsoo.ru/ff0
cfel6
OTtkpeiTue u uccienoBanue Gororddexra. Onwiter A. T bubmorexa LOK
41 https://m.edsoo.ru/ff)
CroneroBa
cffc4
3akonbl Ppororddexra. YpaBHeHNE DUHIIITCHHA TSI bubmorexa LIOK
42 https://m.edsoo.ru/ff0
dotorddekra. «KpacHas rpanuma» horoddpdexra 40156
Hasneaune cBera. OnbiTel [1. H. JIebeneBa. Xumuueckoe BrbmaoTexa LIOK
43 eliCTRYE CRETA https://m.edsoo.ru/ff0
JIEHCTBHE CBET 40446
m TexHuuecKkre yCTpoMCcTBa U MPAKTUYECKOE TPUMEHEHUE:
dboTo3eMeHT, (HOTOIATUNK, COTHEUHAs OaTapesi, CBETOIUO]]
bubmunoreka LIOK
45 Pemmenye 3agad mo reMe «JIEMEHTHI KBAHTOBOW OITHKUW) https://m.edsoo.ru/ff0
d0302
bubmunoreka LIOK
Mogens aroma Tomcona. OnbiTel Pezepdopaa no paccessHuo o-
46 A poopa P https://m.edsoo.ru/ff0

yactull. [[manerapHas Mmojens aToma

d091a




bubmunoreka LIOK

47 ITocrynarsr bopa https://m.edsoo.ru/ff0
dOafa
bubmunoreka LIOK
Wznyuenue u normouieHue GOoTOHOB MPH MEPEXOie aToma ¢
48 . https://m.edsoo.ru/ff0
OJIHOTO YPOBHSI SHEPTUU Ha Ipyroi. Buasl criekTpos d0afa
Bonnoseie cBoiicTBa wacTuil. Bosnsl ae bpotins. bub6munoreka LIOK
49 KopnyckynsipHo-BoiaHOBOM Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0
BBIHYKJICHHOE U3JIy4CHUE dOca8
but6mmoreka [IOK
OtkpeiTue paguoakTiuBHOCTH. OmbITH Pe3epdopaa mo
50 https://m.edsoo.ru/ff0
OMPEJIETICHUIO COCTaBa PAANOAKTUBHOIO U3ITYYCHUS d0fd2
51 CgoiictBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI
. bubmunoreka LIOK
OTkpbITHE TPOTOHA M HeWTpoHa. M3oTombl. Anbda-pacna. s
52 . . https://m.edsoo.ru/ff0
DNEeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnaj. ['amma-u3nydyeHnue 41162
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie peakuuu. JaepHbiid bubmunoreka LIOK
53 peaktop. [Ipo6iempl, TEPCIEKTUBBI, YKOJTOTHIECKHUE ACTICKTHI https://m.edsoo.ru/ff0
SIIEPHOU SHEPTETUKU d1356
DneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA. MeTO b1
. bubmunoreka LIOK
HAOJIO/IEHUS M pErHCTpaIy dJIeMEHTapHBIX YacTull. Kpyrisiii
54 . https://m.edsoo.ru/ff0
cton «PyHIaMeHTalIbHbIE B3auMOIeiCTBUSA. ENUHCTBO 10038
$u3nUecKoil KapTUHBI MUPa»
OTansel pa3BUTUA acTpoHoMuH. [IpuknanHoe u
55 MHUPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMUH. Bua 3BE31HOTO

Heba. Co3Be3us, pKue 3BE3/IbI, INIAHETHI, KX BUIUMOE
nBxenne. CollHEUHas cucreMa




Connue. Conneunast akTuBHOCTh. MicTounuk sHepruu ConHua u

56 N
3BE31
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIaBHOU

57 MOCJIEA0BATEIBbHOCTH. BHyTpEHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXO0KIEHUH U SBOJIIOLIMU
ConHua u 38€31
Mueunsiii [Iyte — nama [Manaktuka. [TonoxeHnue u nBuxeHue

58 Connua B INanaktuke. ['anaktuku. Y€pHble ABIPHI B SApax
TaJIaKTUK

59 Bcenennas. Paz6eranue ramaktuk. Teopus bonbiioro B3peiBa.
PenukroBoe n3nydyenne. MeraranakTuka

60 Hepemiennsie mpo0iaeMbl aCTpOHOMUHT

61 KoHTponbHas pabota «JI€MEHTHI aCTPOHOMHUHU U aCTPODHU3IUKI
Ob6o6maromuit ypok. Poib ¢pusuku u actpoHomMuu B

62 SKOHOMHMYECKOM, TEXHOJIOTHUECKOM, COITUAILHOM 1 STHYECKOM
cdepax AesITENbHOCTH YelIOBEKa

63 Ob6o6maromuit ypok. Poib u Mmecto ¢pu3uku 1 acTpOHOMUU B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64 O6o06matomuii ypok. Pons ¢puzudeckoit Teopuu B
dbopMUPOBaHUU TIPEJICTABICHU O PU3NIECKON KapTUHE MHUPA
O6o0maromuii ypok. Mecto GpuU3n4ecKoil KapTHHBI MUpa B

65 o01eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUIN O IPUPOJIE

66 PesepBHblil ypok. MaruutHoe nose. OaeKTpOMarHuTHas
WHIYKIIHS

67 PesepBHbIil ypok. OnTuka. OCHOBBI ClIEIIMATILHON TEOPUHU

OTHOCHUTCIIBHOCTHU




68

Pesepnsrii ypok. KBantoBas pusnka. 1eMeHTBI aCTPOHOMHUH U
acTpou3uKu

bubmunoreka LIOK
https://m.edsoo.ru/ff0
d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KITIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpax pojib M MecTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U

TEXHOJIOIMH, B IPAKTUYECKOM NEATEIBHOCTH JIIOACH

10.2

Y4uThBaTh TpAaHUIBl TPUMEHEHUS W3YyYEHHBIX (PU3UYECKHX MOCIe:
MaTepuaibHas TOYKa, MHEpIHUalbHAs CHUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE
TEJI0, UCATBHBIN Ta3; MOJENM CTPOEHUS ra30oB, KUJIKOCTEW M TBEPIABIX Tell,

TOYCUHBIN AIIEKTPUUECKUM 3apsi — P PeIIeHUH (PU3NYECKHX 33124

10.3

Pacnio3naBate ¢usnveckue sBieHUsS (MIPOIECCH) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHUS BEIIeCTBa
U DIIEKTPOJMHAMHUKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE IPSMOJIMHEHHOE
NBIKEHUE, CBOOOJHOE MaJIeHHue Tell, JBUXKEHUE MO0 OKPYKHOCTH, WHEpLus,
B3auMmojieiicTBue Ten; auddysus, OpOyHOBCKOE JBHXKEHUE, CTPOCHHE
KHUAKOCTEH W TBEPABIX TeJ, H3MEHEHHEe o0bEMa Tel MpH HarpeBaHUH
(oXJIaX/IeHUN ), TETJIOBOE paBHOBECUE, UCIIAPEHUE, KOHJICH AN, IJIaBJICHHE,
KpUCTaJUIM3alus, KUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS ras3a
IpU €ro HarpeBaHHHM B 3aKPBITOM COCYyle, CBS3b MEXIy IapaMeTpamu

COCTOAHMA ra3da B U30IPOLCCCAX; SJICKTpU3alus TCII, BSaHMOHeﬁCTBHe 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE MABIDKEHHE, HWCHOJIb3ysd (DU3MUYECKUE BETUYMHBI:
KOOPJIMHATA, IyTh, NEPEMEIIECHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIBC T€Ia, KWHETHYECKas DHEPIUs, IOTEHIMaIbHas SHEPTUs, MEXaHUYECKast
paboTa, MexXxaHMYecKass MOLIHOCTb, NPH ONUCAHUU NPAaBUIBHO TPAKTOBATh
¢u3nUecKuil CMBICT UCHOJIB3YEMBIX BEIMYUH, MX OOO3HAYECHUS U €IUHHIIBI,
HaXOJAUTh (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (DU3MUYECKYIO BETUUYHUHY C APYTUMH

BCIIMYNHaAMU

10.5

OnuceiBaTh W3YYEHHbIE TEIUJIOBBIE CBOWCTBAa TN W TEIUIOBBIC SIBICHMUS,
UCTIONB3Ys (pr3MuecKkue BENWYHMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpPeaHss
KAHETHYECKas SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpeIHEKBapaTUYHasi CKOPOCTh MOJIEKYJ, KOJIMUYECTBO TEIJIOThI, BHYTPEHHSS
sHeprusi, pabora raza, KOd((UIUEHT TMOJE3HOTO JCHCTBHUS TEIJIOBOTO

NBUTATENS; TPU ONMMCAHUM MPABUIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICTT




HCIIOJIb3YCMbIX BCJIWYUH, UX 0003HaueHHus U CAUHUIIbI, HAXOJUTH (bOpMy.]IBI,

CBA3BIBAOIIUC JaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMUUHY C APYTMMHU BCIIMYNHAM

10.6

OnucelBaTh U3y4EHHBIEC IEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
SABIEHHUS (IIPOLIECCHI), HCIONB3Ysl (PU3UUECKUE BEIUYMHBL: 3JIEKTPHUUECKUIN
3apsAl, SJEKTPUYECKOE I10JI€, HAMPSHKEHHOCTh MO, MOTEHIMAN, PAa3HOCTh
MOTEHLIMAJOB; MPU OMHCAHUM TPABUIBHO TPAKTOBATh (UINYECKUN CMBICIT
UCTIOJIb3YEMBbIX BEJIIMYMH, UX O0O3HAYEHUS U €JUHMUIIbI, YKa3bIBaTh (hPOPMYIIbI,

CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYNHAMH

10.7

AHanm3upoBath (PU3MUECKUE MPOIECCHl U SBICHUS, UCIONb3Ys (pu3nueckue
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHOTO Tsrotenus, I, II u I11 3akonst HeroToHa,
3aKOH COXPAHCHHS MEXAaHWMYECKOW SHEpPruH, 3aKOH COXpPAHEHHUs HMITYJIbCa,
HNPUHIAN CYNEPIO3UIHAN CUJI, IIPUHIUII PaBHOIIPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta; MOJICKYJIIPHO-KUHETUUECKYIO TEOPHUIO CTPOEHHUS BEILECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEH KNMHETHUECKOW SHEPTHH TETNIOBOTO JBUKEHUSI MOJIEKYIT
C alCoNIOTHOW TeMmmepaTypoi, TEpBBIM 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpAHEHHUsI AJIEKTPUUECKOro 3apsna, 3akoH KyloHa; mpu 3TOM pa3iudarhb
CIIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKECHHE U

yCJIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIIMITBI ACHCTBHS MAIlIUH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB; pas3inyaTh YCJIOBUS HX 0€30MaCHOrO MHCIHOJb30BaHHUA B

IIOBCEIHEBHOM XKU3HU

10.9

BBIMONHATE  AKCHIEPUMEHTHI 110 HUCCIEIOBAHHIO (PU3UYECKUX SIBICHUH |
MPOIIECCOB C UCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPECHHI; MPU 3TOM
dbopmynupoBath TpobiieMy (3aady) W TUIOTE3y Y4eOHOTO 3KCIEpUMEHTA,
COOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO 00OPYIOBaHUS, MPOBOAUTH OMBIT H

(bopMynUpOBaTH BHIBOIBI

10.10

OcyiecTBIATh OpsSIMble U KOCBEHHBIE U3MEPEHUsT (PU3NYECKUX BEIUYUH; MPU
3TOM BbIOMpaTh ONTHUMAJIBHBIM CIOCOO M3MEPEHHS U MCIOIb30BaTh U3BECTHBIE

METO/bI OLICHKH ITOIPEIIHOCTEN U3MEpEHUN

10.11

HccrnenoBaTh  3aBUCHUMOCTH ~ MEXIY  (U3WYECKMMH  BEIMYMHAMU  C
MCIIOJIb30BaHUEM NPSIMBIX MU3MEPEHUI; IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
¢bukcupoBaTh pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B

BHJIC TAOJIHI] U TPAPUKOB, ETaTh BBIBOJIBI TIO PE3YJIbTaTaM MUCCIICIOBAHMS

10.12

Cobmoiate mpaBmiia 0€30MacHOro Tpyna MpHU MPOBEICHUHM HCCIIEIOBAHUNA B
pamMKax y4eOHOTO SKCHEpHMEHTa, Y4eOHO-HCCIeI0BAaTENIbCKOW M MPOEKTHOM
JESTENILHOCTH C UCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U Ta00OPATOPHOTO

o0opymoBaHus




10.13

PemaTh pacuérHble 3a/1a4u C SBHO 33JJaHHOU (PU3MUYECKON MOJEIBIO, UCTIONb3YS
dusznuecKkue 3aKOHBI W TPUHIIMIBI;, HAa OCHOBE aHallM3a YCIOBHS 3a/Jadu
BBIOMPATh (PU3NUECKYIO MOJICITb, BEIACIATHh (PU3NUECKHE BETUUUHBI U (DOPMYJIBI,
HEoOXOoIUMBbIE 7Sl €€ pelIeH s, TPOBOAUTH PacYEThl U OLIEHUBATH PEaTbHOCTh

MOJIYYCHHOI'O 3HAaUCHUA (I)H3I/I‘IGCKOI>'I BCINYHHBI

10.14

Pemarp kauecTBEHHBIE 3a[]auM: BBHICTPAWBATH JIOTHYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCyKJIECHUM C OMOpOW Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U

dbusnueckue SBICHUS

10.15

Hcnonp30Bath MpH pemieHu y4eOHbIX 337a4 COBPEMEHHBIE HH(OpMAIIHOHHBIE
TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMN U PEICTABICHUS
y4eOHONW W HAYYHO-TIOMYJISIPHOW HWH(POPMAIMH, TOJYYCHHOW W3 Pa3IUIHBIX

HUCTOYHUKOB; KPUTHYECKH aHATH3UPOBATH MOTy4aeMyI0 HHPOPMAIIHIO

10.16

[TpuBOIUTE IPUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YU4EHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE

TEXHUKU U TEXHOJIOTHUI

10.17

Hcmonb3oBathb TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU OJIA
obecrieueHnst 0€30MACHOCTH TPH OOpAIIEHUH ¢ MPUOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBAMH, JUISI  COXpPAHEHHS 3J0pPOBbS W COOJIOACHUS  HOPM

HKOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOIIEH cpefie

10.18

PaGoTtath B rpymIe ¢ BBIIOJHEHUEM pPa3IMYHBIX COLMAIbHBIX POJIEH,
IJIAHUPOBATh PAabOTy TPYNIBI, PAIMOHAIBHO PACHpPENeNsiTh OOS3aHHOCTH M
MJAHUPOBATH JICSITEIBHOCTh B HECTAHJAAPTHBIX CHUTYalMSX, aJEKBaTHO
OLICHMBATh BKJIAJ KaXKJIOr0O M3 YYAaCTHUKOB TIpPYNNbl B  PpEIICHHUE

paccMmaTpuBaeMou poOIeMbl

11 KJTACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

JleMOHCTpHUpOBaTh Ha TpUMEpax poiib U MecTo (Gu3uKu B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHON KAapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON NESITEIbHOCTH JIIOJEH, IETOCTHOCTh U €IMHCTBO

(hU3UYECKON KapTUHBI MUpa

11.2

Y4uTHIBaTh TPAHUIIBI TPUMEHEHHUS U3YYEHHBIX (PU3NUECKUX MOJIENEH: TOUeUHBIN
ANEKTPUYECKUH 3apsif, AlepHas MOJENb aToMma, HYKJIOHHAas MOJAEIb aTOMHOI'O

A7pa TP pelIeHnH PU3MUECKUX 3a7a4




11.3

Pacnio3naBate (u3nueckue sBICHHUSA (TIPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMHMKH W KBaHTOBOM  (DM3HWKH:  DBJIEKTpUYECKas
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, JJICKTPOMArHWTHas  WHAYKIWS,  JICHCTBHE
MAarouTHOro T1oJjisi Ha TIMPOBOAHHUK C TOKOM H I[BI/I)KYH_II/II\/'IC}I 3apsn,
QJICKTPOMArHMTHBIC KOHGGaHH}I 1 BOJIHBI, HpHMOHHHeﬁHOG PacIpoCTpaHCHUC
CBETa, OTPAXKECHHE, NPETOMIICHUE, HHTep(HEPEHIUS, TUPPAKINS U TTOISIPU3ALIHSI
CBeTa, Iucrepcus cBera, horodnekTpuueckuit 3pdext (boTodrddekr), cBeToBOEC
JaBJICHHUE, BOSHUKHOBEHHE JINHEHYATOT O CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS

1 UCKYCCTBCHHAA paIUOAKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BelIeCTBa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  Pa3IUYHBIX  cped) |
AJICKTPOMArHUTHBIE SBICHUS (TIPOIECCHI), UCMONB3YS (PU3HYECKUE BEITHYUHBIL:
ANCKTPUICCKUN 3apsJl, CUjla TOKa, SJIEKTPUUECKOE HANPSHKEHHUE, DJIEKTPUUIECKOE
CONPOTHUBIIEHUE, pa3HOCTh moTeHmuanos, JJC, pabora TOKa, WHIYKIIHSI
MarHuTHOTO TMOJs, cuia Amrepa, cuia JlopeHlla, MHIYKTUBHOCTh KAaTYIIKH,
SHEPTHSI AIEKTPUIECKOTO U MArHUTHOTO TIOJIEH, IEPHOJT M YacTOTa KOoJeOaHuil B
KoJjeOaTeIbHOM KOHTYpe, 3apsii M CHJa TOKa B MPOIECCe TapMOHUYECKHX
JNEKTPOMATrHUTHBIX KoJeOaHu#, (OKYCHOE pAacCTOSHHUE W ONTHYeCcKas CHiia
JUH3BI, TIPH ONWUCAHUM TPABUIBHO TPAKTOBAaThb (DU3UYECKUA  CMBICI
WCIIOIB3YEMBIX BEJIMYMH, UX O0O3HAYCHHUS W CIUHMIIBI, YKa3bIBaTh (POPMYIIHI,

CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU

11.5

OnuceiBaTh W3y4YCHHBIE KBAaHTOBBIC SBJICHUS M IPOLECCHI, HCIONIb3Ys
¢u3nyecKne BEIIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JJIUHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYIbC (OTOHA, MEPUOA TOIypacraja, SHEPTUs
CBSI3M ATOMHBIX s/iep; NPH ONMCAHUU TNPABUIBHO TPAKTOBATh (hU3MUECKHI
CMBICJI HCIIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUEHUS M E€AMHHMIBI; YKa3blBaTh
(GopMyIBl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIWYUHY C JOPYTHMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAUYCHUC (1)I/I3H‘I€CKOI>’I BCIMYHUHBI

11.6

AHanu3upoBaTh (HU3HUECKHUE MPOIECCHl M SBIICHUS, HCIONB3Yys (hHU3UUECKUE
3aKOHBI M IPUHITUTIBL: 3aKOH OMa, 3aKOHBI MMOCIEA0BATEILHOTO U MapaIeTILHOTO
COCMHEHHMS MMPOBOJHUKOB, 3aKOH J[>koyns — JleHia, 3aK0H 3JE€KTPOMAarHUTHOMN
MHJIYKIUH, 33aKOH MPSMOJIMHEIHOTO pacpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE DiHIITeHHA s hoTod(dexTa,
3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsJia, 3aKOH COXPaHEHUsI MaCCOBOT0 YMCJIa, TOCTYNaThl bopa,

3aKOH paaAuOaKTHUBHOI'O  pacriaza, npu 5STOM  pa3IvyaThb CJIOBCCHYIO




(bOpMYITUPOBKY 3aKOHA, €T0 MATEMATHIECKOE BBIPAXKCHUE U YCIIOBUS (TPAHMIIBI,

001acTH) NIPUMEHUMOCTH

11.7

OHpe,Z[G.H}ITB HaIpaBJICHUC BCKTOpA UHAYKIIMU MArHuTHOI'O IOJII MPOBOJHUKA C

TOKOM, cuibl AMniepa u cuibl JlopeHna

11.8

CTpouTh U ONMCHIBATh U300paXKEHHE, CO3AABAEMOE TUIOCKHM 3€PKAJIOM, TOHKOM

JIMH30U

11.9

BrimonHaTs SKCIICPUMCHTBI 110 HCCICOAOBAHUIO (bH3I/I‘IeCKI/IX SIBJIECHUU WU
MPOIIECCOB C HCIOJb30BAaHHEM TPSIMBIX W KOCBEHHBIX W3MEPEHUi; MPHU 3TOM
dbopmynupoBaTh mpoOseMy (3amady) M TUIOTE3Y Yy4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT U

(bopMyIHpOBaTh BHIBOJIBI

11.10

OC}’H.IGCTBJIHTB MMpAMbIC WU KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH; IIPpU
3TOM BBIGI/IpaTB OIITHUMAJIBLHEIN CIIOCO0 HU3MCPCHUSA U HCIIOJIL30BaTh U3BCCTHBIC

METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHU I

11.11

HccnenoBaTh 3aBUCMMOCTH (PM3MYECKUX BEJIWYHMH C HCIIOIB30BAHUEM MPSMBIX
MU3MEPEHHH; TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3yIbTATHI
MOJTyYEHHOM 3aBHCHMOCTH (PU3MUECKUX BEIWYMH B BUJAE TaOIUIl M IpadUKOB,

ACJIaTh BBIBOJBI IO PE3yJibTaTaM UCCIICAOBAHUA

11.12

CobmonaTe mpaBmiia 6€30MacHOr0 TpyJa IpPHU NMPOBEACHUU UCCIEIOBAHUN B
pamMKax yuyeOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIIeOBATEeIbCKOW M MPOEKTHOM
NEATEIbHOCTH €  HCHOJIb30BAaHMEM  M3MEPUTEIBHBIX  YCTPOMCTB U

1a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHbie 3aaun ¢ SIBHO 3aJaHHON (PU3NUYECKON MOJEIBIO, UCIIONb3Ys
¢du3nvecKre 3aKOHbI U IPUHIIUIIB; HA OCHOBE aHAIM3a YCIOBUS 3a/1a4l BBIOMPAThH
¢u3nyeckyro MoJenb, BBICHATH (U3UUYECKHE BEIMYUHBI U (POPMYIIBL,
HEOOXOMMBIE ISl €€ pelIeHus], POBOIUTh PAcYETHl U OLIEHUBATh PEAbHOCTD

MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BETHMUNHBI

11.14

Pemarp kauyecTBeHHbIE 3aJauu: BBICTPAaWBaTh JIOTMYECKH HETPOTHBOPEUUBYIO
LENOYKY PAacCyXIECHHUU C OMOpoil Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U

¢busnueckue BICHUS

11.15

Hcnonb30BaTh MpH pelIeHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE MH(OpPMAIMOHHbIE
TEXHOJIOTUH IS IIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALNHU U IIPEICTAaBICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSIPHOW HWHGOpPMAIMK, TOJYYSHHOW W3 Pa3IUYHBIX

MCTOYHUKOB; KpUTHUECKH aHATH3UPOBAThH MOJTy4yaeMyt0 HH(pOpMaILIHIO

11.16

OOBACHATD NPUHLHUIIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB;

pas3iinydaTth yYCJIOBUA UX 0e30MacHOro NCIOIL30BaHus B HOBCCILHGBHOI\/’I KHU3HHU




11.17

[TpuBoAUTH TpUMEPHI BKJIAAa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSACHEHHE INPOLIECCOB OKPYKAIOLIET0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Hcmnonb3oBats TCOPCTUUCCKHUEC 3HAHUA 110 (bH?)HKG B HOBCGI[HGBHOﬁ KU3HU OJIA
obecrieueHrss O€30MAaCHOCTH MPU OOpaIeHUU C MPUOOpaMU M TEXHUYECKHUMHU
YCTPOWCTBAMH, JJISi COXPAHEHHUS 3I0POBBS U COOIIOJICHHUSI HOPM SKOJIOTUIECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

11.19

PabGotathb B rpyme ¢ BBITOJTHEHUEM PA3IMYHBIX COL[MATIBHBIX POJIEH, INIAHUPOBATh
paboTy TIpymmbl, pPAMOHAIBHO pACHpeNeNiiTh OOS3aHHOCTH M IJIAHUPOBATH
JEATENIbHOCTh B HECTAHAAPTHBIX CUTYaLMsX, aA€KBATHO OLICHUBAThH BKJIA KaXK10I0

U3 YYaCTHUKOB IPYIIBI B PEIIEHUE pacCCMaTPUBAEMOM MTPOOIEMbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC
K Kon
o NpoBepPsIeMoOro IIpoBepsiemble 31€eMeHTHI COACPKAHUS
pasaeJa
3JIeMEHTAa
OU3NKA 1 METO/IbI HAYYHOI'O ITO3HAHU A
®uzuka — Hayka o0 mnpupone. Haydnble MeTOIbI TO3HAHUS
1.1 OKpy>Karolero Mupa. Poip 3KkcriepuMeHTa U TEOpUHU B IMPOLECCE
MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE
1 MopenupoBanue (Qu3znyeckux sIBJICHUN W TporieccoB. HayuHbie
runore3pl.  Puznueckue  3aKOHBI M Teopuu.  I'paHuibl
1.2 MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBHSI.
Pone u Mecto Qu3uku B (HOpMUPOBAHMM COBPEMEHHOM Hay4YHOMH
KapTUHBI MUPA, B MPAKTUYECKOU ESITEILHOCTH JIIOIEH
2 MEXAHHKA
KNHEMATHUKA
11 Mexannueckoe JBHKeHHE. OTHOCUTENIBHOCTh MEXAaHHYECKOIO
o nerkeHud. Cucrema orcuéra. Tpaekropus
[lepememienue, CckopocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas
515 CKOPOCTb) M YCKOPEHUE MAaTEPUAIbHOM TOUKH, UX POEKIIMU HAa OCU
o cuctembl KoopauHaT. CIIO)KE€HHE TEPEMEIICHUN W CIIOXKEHUE
CKOpOCTEH
PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPAMOJIUHEHHOE IBUYKCHUE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TIyTH U
2.1 IepeEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHHU
2.1.4 CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaIeHuUs
KpuBonuneiinoe JBHKECHUE. PaBHOMEpHOE JBHKCHUE
515 MaTepUaJIbHOM TOYKM 10 OKPYKHOCTH. YIJIOBAas CKOpOCTb,
o JIMHEHasg ckopocTh. llepmoa m yvacrora. LleHTpocTpeMuTenbHOE
YCKOpEHUE
216 TexHudeckue yCTpOMCTBA: CHHUIOMETP, [BHKEHHE CHApPSJIOB,
o LIETTHBIE U PEMEHHBIE ITepeadn
17 [Ipaktrueckue paboTel. HM3MepeHMe MIrHOBEHHOM CKOPOCTH.
o HccnenoBaHue COOTHOLIEHUS MEXAY NYTIMH, IPOHIEHHBIMU




TEJIOM 3a IOCIIEOBATEIbHBIE PABHBIE TPOMEXYTKH BPEMEHH IIPH
PAaBHOYCKOPEHHOM [IBJKEHMM C HA4daJbHOM CKOPOCTBIO, PaBHOMU
Hym0. M3ydeHue [JBIOKCHMS IIApUKa B BA3KOM JKUIKOCTH.

W3yuenue nBMXEHUS Teja, OPOLICHHOTO TOPU30HTAIBHO

JNHAMUKA
o1 [Ipuamun otHocutensHOCTH ['anmuned. Ilepsbiii 3akoH HproToHa.
o NHepuyanbHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cui
Bropoii 3akon HproToHa 11 MarepHaibHOM  TOYKH B
223 unepuuanbHoil cucreme orcuéra (MCO). Tperuit 3akon HproroHa
JUTSL MAaTEPUATTBHBIX TOYEK
Y 3akoH BcemupHOro taroreHusd. Cuna T1spkectu. IlepBas
o KOCMMUECKasi CKOpocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUs CKOJIBXEHUS U CHIIA
2.2.6 Tpenus nokos. Koapduuument tpenns. Cuna conpoTuBieHus: npu
22 JBWKEHUH TeJa B )KMIKOCTH WJIU ra3e
927 [ToctynarenbHoe U BpanaTeabHOE ABUKEHHE a0COIFOTHO TBEPAOTO
o Tena
)08 MoMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. I[lnedo cuibl
o VYcnoBus paBHoBecust TBEporo tena B MCO
929 Texnuueckue YCTpOMCTBA: MOAIINITHUKY, JIBHKCHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktnueckue pabotel. M3ydeHuwe JBWKEHUS Opycka IO
HAKJIOHHOM IUIOCKOCTM MOJ JEHCTBUEM HECKOJIBKUX  CHIL.
510 HccnepoBanue 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAKOIIUX B
o nedopMUPyeMOii IPYKUHE U PE3UHOBOM 00pas3iie, OT BEIMUYUHBI UX
nedopmaruu. MccnenoBanue ycaoBUi paBHOBECHs TBEPAOTO Tela,
MMEIOLIETO OCh BpallleHUs
3AKOHbBI COXPAHEHUA B MEXAHUKE
531 NmMnynsc MaTepuanbHOM TOYKHM, CUCTEMbl MAaTE€pUATIBHBIX TOYEK.
2.3 o Nmnynbe cuibl 1 K3BMEHEHUE UMITYJIbCA TeNa
232 3akoH coxpanenus ummnyibca B MCO. PeakTuBHOE ABUKEHHUE

233

PaGora cuibl




234

MonIHOCTh CHIIEI

Kunernueckas »sHeprus MarepuajibHOM Touku. Teopema o

2.3.5 .
KMHETHYECKOUN SHEpTrUuu
[TorenumaneHass dHeprus. I[loreHumanbHas JHEPrUS  yNpPyro
2.3.6 nehopMUPOBaHHONW TPYXUHBL. [loTeHIManpHas SHEpPrus Tema
BOJIN3M OBEPXHOCTHU 3eMIIU
[ToTeHnmManeHble W HEMOTEHIUATbHBIE CHIBL. CBS3b PaOOTHI
2.3.7 HEMOTEHIMAJIbHBIX CUJ C M3MEHEHHEM MEXaHWYECKOW SHEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON 3HEPTUU
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHHYecKne YCTpPOMCTBA: NIBUKEHUE PAKET, BOJOMET, KOMED,
o MIPY>KUHHBIN ITUCTOJIET
[IpakTuyeckne paboThl. M3ydyeHue CBA3M CKOpPOCTEH Tesl Tmpu
2.3.10 Heynpyrom ynape. HMccnemoBanwe CBsi3M  pabOTBI  CHIIBI  C
U3MEHEHUEM MEXAHUYECKOM dHEPruu Teina
3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TOJIOXKEHHUS MOJEKYJIAPHO-KUHETUYECKOW TEOPHH.
3.1.1 bpoynoBckoe nBmwxkenue. uddysus. Xapaktep IBWIKEHUS U
B3alMO/JICIICTBHS YaCTHUL] BEILIECTBA
310 Monenu cTpoeHus ra30B, JKUJIKOCTEH U TBEPIBIX TeN U O0BSICHEHHE
o CBOKCTB BEILIECTBA HA OCHOBE 3THX MOJIEIIEH
3.13 Macca monekyin. Konmnuectso Bemectsa. [TocrossHHas ABoraapo
314 Tennosoe paBHoBecue. Temmeparypa um e€ usmepenue. Illkana
31 o temnepatyp Llenbcus
' 315 Mogaens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
o KMHETUYECKOM TEOpUH UI€aTIbHOTO ra3a
AOcomoTHas Temrmeparypa Kak Mepa cpelHed KHHETHYeCKOH
3.1.6 SHEPrUU TEIUIOBOrO ABMXEHMS 4dacTull rasa. lllkama temmnepatyp
KenbBuna
3.1.7 Vpasuenue Knanelipona — MenneneeBa. 3akoH JlanbToHa
318 ["a3zoBbIe 3aK0HBI. M30Mporieccs B UI€aIbHOM ras3e ¢ MOCTOSSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, n300apa
3.1.9 TexHuueckue ycTpoiicTBa: TepMoMeTp, OapomeTp




3.1.10

[TpakTrueckue padoTel. M3mepenne macchl Bo3ayxa B KIACCHOM
KoMmHare. MccienoBaHue 3aBUCHUMOCTH MEXJy MapameTrpamu

COCTOSIHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMoauHamuyeckas cucrema. Buytpennsis SHEprus

TEPMOJUHAMHUYECKON CUCTEMBI M CIIOCOOBI €€ M3MEHEHUS

322

KomunyectBo  Temnotel u  paborta. BHyTpeHHsst  3Heprus

OJHOATOMHOI'O UJCaJIbHOI'O ra3a

323

Buner  Temmonepenaum: TEIUIONPOBOAHOCTb,  KOHBEKIIMS,
n3inydeHue. Temno€MKOCTh Teja. YJAelbHas TeIJIOEMKOCTh

BCIIIECTBA. Pacuér xomnuecTBa TEIIOTHI IIpu TCIIonepeaaydc

3.24

IlepBbIil 3akOH TepMoAMHAMUKH. [IpuMeHeHMe mepBOro 3akoHa
TEPMOJMHAMUKHU K Hu3ompoueccaM. ['paduueckas MHTEpnpeTanus

paboTsI raza

3.25

TermmoBble MamuHbl. [IpUHIMIIBI IEUCTBHS TEMJIOBBIX MAILKH.
[IpeobOpazoBanus >HEpruu B TEIJIOBBIX MamuHax. Koaddurument
none3noro nevcreus (ganee — KIIJ) TenmnoBoit mammubl. [y
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepMomamHamuku. HeoOpaTUMOCTh TpOIIECCOB B
npupoge. TeruioBele nBUTATENH. DKOJOTHUECKHE MPOOIEMBI

TCIIJIOOHCPTCTUKHU

3.2.7

TexHuueckue yCTpoMCTBa: [ABHUraTelb BHYTPEHHETO CrOpaHMs,

OBITOBOM XOJOJWIBHUK, KOHIUITHOHEP

3.2.8

[TpakTryeckue paboTel. I3mepenue ynenbHO# TemoéMKOCTH

33

ATPET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u KoHAeHcanus. licmapeHne W KHIICHHE.
VYaenpHas Teriora napooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPATYPHI

KUIICHHUA OT JaBJICHUA

332

AOGCOIIIOTHAsI M1 OTHOCUTEINIbHAS BIAKHOCTH BO3yXa. HackIeHHbIH

nap

3.33

Teépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS
CBOMCTB  KpucTauioB. Kuakue Kpuctawwibl. CoOBpEMEHHbBIE

MaTrepHuabl




IInaBnenue n KpucTajllin3alus. YILGHBHaﬂ TCIJIOTa IIJIaBJICHHA.

3.34
Cybnumarus
3.35 YpaBHEHHE TEIIOBOTO OamaHca
TexHu4eckre ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KaTIOPUMETP,
3.3.6 TEXHOJIOTHH TMOJY4YEHUSI COBPEMEHHBIX MAaTE€pUalIOB, B TOM YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. MI3mepeHne BIa)kHOCTH BO31yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1 DnekTpu3anus Tell. DIEKTPUUECKUid 3aps. J[Ba BUaa ANEKTPUUECKUX
o 3aps0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U IOJIYIIPOBOAHUKH
4.13 3aKOH COXpaHEHUs NEKTPUUYECKOT0 3apsaa
4.1.4 B3aumopeiictsue 3aps108B. 3akoH Kynona
DnekTpuyeckoe mnosie. Hampssk€HHOCTh BJIEKTPUYECKOTO  MOJIS.
4.1.5 [Tpunaiun cynepnosuunu. JInHuKM HaNPsHKEHHOCTHU SJIEKTPUYECKOTO
TTOJISt
41 416 Pabora cun snekrpoctatmdeckoro mois. [lorennman. Pa3znocTh
IIOTEHIIUAJIOB
417 [IpoBOIHMKY U TUATEKTPUKH B MOCTOSTHHOM AJIEKTPUYECKOM TIOJIE.
o JlusnekTpudeckasl IpOHUIIAEMOCTh
418 OnekTpoémMkocTh.  KoHaeHcaTtop. DNEKTPOEMKOCTh  IIJIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 KOHAEH caTopa
Texnuyeckue YCTpOMCTBA: 3IEKTPOCKOII, JIEKTPOMETP,
4.1.9 AJIEKTPOCTAaTHUECKAs 3alllUTa, 3a3€MJICHHE DJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
4110 IIpaxkTrueckue paboThI. N3mepenue JNEKTPOEMKOCTH
o KOHJIEHCAaTopa
IOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
42 401 VYcnoBus CylecTBOBAaHUS IIOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA.
' o Ncroununku Toka. Cuita Toka. [TocTOSIHHBIN TOK
422 Hanpsixenune. 3akon OMa 1151 ydacTka enu




423 DJIEKTPUYECKOE  COMPOTHUBIICHUE. Y IEJIbHOE  COMPOTUBIICHHE
o BEILIECTBA
424 [locnenoBarenpHOe, NapajliebHOE, CMEIIAHHOE COCAMHEHUE
o MIPOBOJHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akoH [xoyist — Jlenma
4.2.6 MOMHOCTB 3IEKTPUYECKOTO TOKA
anekTponBrkymas cuna (manee — OJIC) m  BHyTpeHHee
4.2.7 CONMPOTUBIICHWE HCTOYHHMKA TOKa. 3akoH OMa s MOJHOM
(3amMKHYyTOI) 3nekTprueckoi nenu. Koporkoe 3aMbikanue
428 DNEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTD
o COIPOTHUBIICHUSI METAJIIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTh
429 DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTD
4.2.10 M0JIynpoBOHUKOB. CBoiicTBa p-n nepexona. [loaynpoBogHIUKOBBIE
PUOOPHI
Xt DJIEKTPUYECKUH TOK B  BJEKTPOJUTAX. DJIEKTPOJUTHYECKAS
o JUccolanus. DIEKTPOINU3
Onektpuueckuit  Tok B ra3ax.  (CaMoCTOSTENbHBIM U
4.2.12 HECAMOCTOSITEIbHBIN pa3psa. PaznuuHbie TUIIBI CAMOCTOSATEIBHOTO
paspsaa. Monnus. [1nazma
TexHHYecKkre yCTpOWCTBA: aMIIEPMETpP, BOJBTMETpP, pPEOCTaT,
HMCTOYHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC puooPHI,
4.2.13 AJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, TEPMOMETDP CONPOTHUBIICHUS,
BAaKyYMHBIN MO, TEPMUCTOPBI u (hOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN 1MOJ, TallbBaHUKA
[Ipaktrueckue paboTel. M3yueHne CMENIaHHOTO COCIMHCHUS
4214 PE3UCTOPOB.
M3mepenne DJIC HUCTOYHMKA TOKa M €ro BHYTPEHHETO
conpotuBneHus. Habmoaenue snexTponmsa
11 KITACC
K Kon
o NMPoBePSIEMOro IIpoBepsiemble 31€eMeHTHI COAEPKAHNS
pasnena
3JIeMeHTa




4 OJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINUA

4.3.1 ITocTosHHabBIe MarHuTHL. B3anMonelcTBHE MOCTOSHHBIX MAarHUTOB
MaruuTtHOoe mone. BekTtop MarHuTHOM WHAYKIUU. [IpuHumn

4.3.2 cynepno3unuu. JluHum marHutHOM uHAyKunu. Kaptuna nuHui
MAarHMUTHON MHIYKIHMH TOJISI HOCTOSIHHBIX MAarHUTOB
MaruuTHOE o€ MPOBOJHUMKA C TOKOM. KapThHa nWHUNA TOJIS
JUIMHHOTO TMPSMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO

4.3.3 MPOBOJHUKA, KaTyIIKHA ¢ TOkoM. OnbIT OpcTena. Bzanmonaeiictere
MIPOBOJIHUKOB C TOKOM

434 Cuita AMriepa, €€ MOJyJIb M HAIPaBIICHHUE
Cuna Jlopenua, e€ MOyJib U HaripaBiieHUE. [[BHoKeHUE 3apsyKeHHOM

433 YaCTUIIBI B OJJHOPOTHOM MarHUTHOM moiie. Pabota cumnet JlopeHiia

436 SIBeHUE ANEKTPOMATHUTHON UHIYKLIIUHA

43 4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIUU

438 OJC unaykuuu. 3aKOH 3IEKTPOMarHuTHOM MHAYKIUK Papanes
Buxpesoe asnexkrpuueckoe nosne. JIC UHAYKIUH B MPOBOJHUKE,

439 JBIKYILIEMCSI TOCTYNATEIbHO B OJJTHOPOJHOM MarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHOCTh. SIBeHue camounaykuuu. C caMOMHIAYKIIUU

4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM

4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHuveckue yCcTpoMCTBa: MOCTOSHHBIE MarHUTHI, AJIEKTPOMArHUTHL,

43.14 JJIEKTPOJIBUIaTENb, YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIUOHHAS 11€Yb
[TpakTrueckue padoTel. M3ydyeHne MarHUTHOTO TOJSI KAaTYIIKU C

43.15 TOKOM. MccnenoBanue neicTBUs MOCTOSHHOTO MarHuTa Ha pamMKy C
ToKoM. MccnenoBanne siIBICHUS AJIEKTPOMArHUTHOW MHIYKIIUHA

5 KOJIEBAHHMA 1 BOJIHBI
MEXAHUYECKHWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebarenpHas cuctema. CBoOOaHBIC KOJeOaHus. ['apMoHIYEeCcKHe
> > konebanus. [lepuon, wacrora, ammuntyaa u ¢dasa koiaebanui
5.1.2 [IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MATHUK




YpaBHeHHEe TapMOHHYECKHUX KojeOaHuil. KuHemaTtmdeckoe u

JUHaAMHUYCCKOC OITMCAHHEC KO0JIe0aTEIBHOTO JABUXKCHUA

[IpeBparieHne SHepruM MpH rapMOHUYECKUX KoneOaHusx. CBs3b
aMIUTUTYJbI KOJICOAHWN MCXOJHOM BEJIIMYMHBI C aMIUTUTYJIaMH

KosieOaHU €€ CKOPOCTH M YCKOPEHHS

Konebarenbupiii  koHTyp.  CBOOODHBIE  BJIEKTPOMArHUTHBIE
KoJeOaHUsT B WACAIBHOM KOJIEOATENbHOM KOHTYpe. AHAJIOTHS
MEXIYy MEXaHWYECKMMU U DIEKTPOMArHUTHBIMHU KOJEOAHHUSIMHU.

®opmyna ToMcoHa

3aKOH COXpaHEHHs SHEPTUuH B HIeaTbHOM K0J1e0aTeIbHOM KOHTYpE

BrinyxneHHbie MexaHndeckue kosiebanus. Pezonanc. PesonancHas

KpuBasi. BoIHYXIIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUS.

[Tepemennsblii Tok. CHHYCOUIATBHBINA TIEPEMEHHBIN TOK.

MoOIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYAHOE W JCHCTBYIOIIECE

3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancpopmarop. IlpousBoxncTBo, mepemaya U moTpeliIeHHe
AJIEKTPUYECKOM  SHEPruU.  OKOJOTMYECKHE  PHUCKH  TIPH
IIPOU3BOJICTBE NIEKTpUUeCcKol sHeprun. KynbTypa ncIosib30BaHus

ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

TexHudeckne ycTpoicTBa: cericMorpad, AMEKTPUUYECCKUN 3BOHOK,

JIMHUM 3JIEKTpoIepeaad

5.1.12

[Tpaktuyeckue pabotbl. MccienoBaHue 3aBUCHMOCTH IEpHUOA
MasibIX KojeOaHui rpy3a Ha HUTHU OT JUIMHBI HUTH M Macchl rpy3a.
HccnenoBanue NmepeMEHHOIO TOKAa B LEMHM W3 IOCIEAO0BATEIBHO

COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnuyeckue BOJIHBI, YCJIOBHS pacnpocTpaneHus. Ilepuog.
CKoOpoCTh pacupoCTpaHeHUss W JJIMHA BOJIHBL [lomepeunbie u

MMPpOAOJIBbHBIC BOJHBL

522

Wutepdepennys u audpaxims MEXaHHIeCKUX BOJIH

5.23

3Byk. CkopocTh 3Byka. ['pomKkocTh 3ByKa. Beicora ToHa. TemOp

3BYyKa




BJ'IGKTPOMaFHI/ITHBIe BOJIHBI. VcaoBus HN3Ty4CHUA

524 JJIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenrtanus BekTopos E, B u
U B 3JIEKTPOMarHUTHOM BOJIHE B BAKyyMe€
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH: OTPA)XXEHUE, IPEIOMIICHUE,
5.2.5 noJIIpu3anus, mdpakuus, UHTEepEPEHIHS. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
326 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
[IpyHIMOBl  paguoCcBS3M M TeNEeBUAEHUA.  Paauosnokaums.
227 DIeKTPOMATHUTHOE 3aTPsI3HEHNE OKPYKAIOLIEH cpesibl
TexHudyeckne  yCTpOWCTBA:  MY3bIKaJbHbIE  HMHCTPYMEHTBI,
5.2.8 yIbTPa3ByKOBasi JUarHOCTHKAa B TEXHUKE WM MEIUIMHE, panap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neup
OIITUKA
IIpssMoIMHENTHOE PACIIPOCTPAHEHUE CBETA B OJHOPOJHOU Cpene.
>3 Jlyd cBeta
OtpaxeHnne cBeTa. 3akoHBI OTpaxkeHus cBera. [locTpoeHue
532 M300p@KEHHIA B IIIOCKOM 3€pKaie
[penomierne cBeTa. 3aKOHBI TPETIOMIICHUS CBETAa. AOCOTIOTHBIM
>33 OKa3aTeNlb TIPETOMIIEHHS
[TonrHoe BHyTpeHHee oTpakeHue. IIpeaenbHBII yroa MOJHOTO
534 BHYTPEHHETO OTPAXKEHHUSI
5.3.5 Hucnepcus ceera. CroxkHbIN cocTaB Oenoro ceera. LBet
5.3 CoOuparomnye 1 paccenBaroliue JuH3bl. ToHkas nuH3a. PokycHoe
paccTosHUE W ONTUYECKas cujla TOHKOM JMH3bL. [locTtpoeHue
236 M300pakeHNi B COOMPAOIINX M PACCENBAOMINX TuH3aX. PopMyrna
TOHKOM JIMH3EL. Y BelIMUeHHUE, JaBaeMOe JIUH30H
5.3.7 IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wutepdepenmus  cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
5.3.8 HaOJI0/IeHNs MAaKCUMYMOB U MUHUMYMOB B HMHTEpP(hEpPEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB
Hudpakmus  cera. JudpakuuonHas  pemérka.  YciIoBue
539 HaAOIIOICHUS TJIaBHBIX MaKCUMYMOB npu HaJacHuU

MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY




5.3.10 [Tonspuzanus cBera

TexHudyeckne  ycTpoWcTBa:  OYkHM, Jiyma,  ¢oToamnmapar,
5.3.11 MPOEKIIMOHHBIN anmnapar, MHKPOCKOII, TEIECKOI, BOJOKOHHAs

OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOISPOH

[Tpaktrueckue paboTel. M3mepeHne moKazaTess PEeTOMIICHHUS.
5.3.12 HccnenoBanme cBOWCTB M300pakeHW B nuH3ax. HaOmroneHwe

AUCIICPCHUHU CBETa

BJIEMEHTHI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

['panuubl MpUMEHUMOCTH KJlaccuuyeckord mexaHuku. IlocTymaTel

6.1 TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH
CBETa B BAKyyM€, MPUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA
6 OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUICHHE BPEMEHU U
6.2 COKpaIlleHHe JTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3p MacChl C DHEPTHEH W UMITYJIbCOM CBOOOJIHOW YaCTHUIIBI.
64 DHeprus MOKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U31KA
SJIEMEHTbI KBAHTOBOM OIITUKU
®dotonbl. @opmyna [Inanka cBsi3u 3HEPTrUU POTOHA C €TI0 YaCTOTOM.
7 DHeprus U UMNIyiIbC GoToHa
OtkpeiTue u  uccnenoBanue ¢orodpdekra. Ompbiter AT
712 CroneroBa. 3akoHbl GoTodddexTa
7.1 VYpasuenue OitHmreitHa g porosaddexra. «KpacHas rpanunar»
713 dorordpdexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHUYECKOE IEMCTBUE CBETA
TexHuveckue ycTpoicTBa: GOTO3IEMEHT, POTONATUMK, COTHEUHAS
716 6arapes, CBETOAUON
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa mo uccienoBaHuio
721 ctpoeHus atoma. [1naHerapHas MoJieb aTOMa
7.2
[Toctynater bopa. W3nydyenwme wu mornomnieHne (OTOHOB MpH
7.2.2 IIepexo/ie aroMa C OJHOIO YpPOBHsS JHEPrUM Ha Apyrou. Buusl

criekTpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOOpoOAa




BonHoBsie cBolicTBa yactull. Bosnnsl ae bpoina. KopnyckymnsipHo-

723 BOJIHOBOI# tyanusM. JIu(paKuus 5IeKTPOHOB Ha KPUCTAILIAX
CrioHTaHHOE M BBIHYX/IEHHOE U3Iy4eHHUE. Y CTPONCTBO M IPUHLIUIT
724 paboTsI Tazepa
TexHUYecKkrne yCTpOWCTBA: CIEKTPATbHBIN aHaIu3 (CIIEKTPOCKOIT),
723 J1a3ep, KBaHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTuueckue padboTel. HabmoaeHne TMHERYAaTOro CreKTpa
ATOMHOE AP0
7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUH JIEMEHTAPHBIX YaCTHIT
OtkpeiTHe  pamuoaktuBHOCTH.  OmbiTel  Pesepdopma 1o
OIPENIEJIEHUIO COCTaBa paJMOaKTUBHOro u3nydeHus. CBoiicTBa
732 anb(a-, O6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
YKUBbIE OpraHU3MbI
OtkpeiTue mpoToHa M HelTpoHa. HykionHas Monens sapa
7.3.3 I'eitzenbOepra — MBanenko. 3apsan sapa. MaccoBoe 4YHCIO siapa.
N3oTomnsl
Anbda-pacnian. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacma.
734 I"'aMMa-n3TydeHre. 3aK0H paanoakTUBHOTO pachaza
7.3 DHeprus CBS3U HYKJIOHOB B siipe. Snepubie cuibl. [ledekt macchl
7.3.5
a1pa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES ep
Anepupiii  peaktop. TepmosmepHbii  cuHTe3. [IpoGnembr u
7.3.7 MEPCIIEKTUBBl SJEPHON DSHEPreTUKHU. OKOJIOTMYECKHE aCIEKTBI
SIICPHOM HEPTETUKU
DJieMEeHTapHbIe YaCTHUIIBI. OTKpbITHE MO3UTPOHA.
738 OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHudeckue ycTpoucTBa: JO3UMETP, Kamepa Buibcona, ssaepHbIi
739 peakTop, aToMHas 6omba
[Ipaktrueckue pabotel. HMccrmemoBanue TpekoB dYacTull (IO
7.3.10 rOTOBBIM (poTOrpadusim)
OJIEMEHTBI ACTPOOU3UKN
8 - Bun 3Bé3mnoro Heba. Co3Besnus, spKue 3BE3/bI, IMIAHETHI, UX

BUANUMOC IBUKCHUC




Conneunas cuctema. [Inanersl 3eMHoOM rpynmnbl. [[1aHeThI-rUraHThI

8.2 U UX CIYTHUKH, KapJIUKOBbIE maHeTbl. Manbie Tena ConHedHon
CUCTEMBI
8.3 Comnre, potochepa u atmochepa. CotHeUHAss aKTUBHOCTh
8.4 Ucrounuk sneprun CoJiHIIA U 3BE3NT
3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJInycC,
TeMIepaTypa, UX B3aUMOCBs3b. /[narpaMma «CHeKTpaibHbIN Kiacc —
8.5 CBETUMOCTDY. 3BE3IbI IVIaBHOM ITOCIENOBATEILHOCTH. 3aBHCUMOCTH
«Macca — CBETUMOCTb» IS 3BE3]] [NIABHOM NOCIIEA0BATENBHOCTH
Buyrpennee crpoeHue 3BE3a. COBpEMEHHBIE NPEACTABICHUS O
8.0 MIPOUCXOKIAEHUHU U 3BorolK CoJtHIIa M 3BE3/1. DTambl )KU3HU 3BE3]T
Mneunsiii [lyte — nama Tlamaktuka. CrnupanbHas CTPYKTypa
lanaktuku, pacnpeneneHue 3BE3M, raza U nbUid. llonoxkenue u
8.7 neumkenne Conama B [amaktuke. [lmockas u  cdepudeckas
MHOJICUCTEMEBI I aJlTaKTUKH
Tunsl ranaktuk. PaguoranakTuku u kBaszapbl. YEpHBIE IBIPHI B
8.8 siIpax rajJjakThK
Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06ina. Pa3beranue
8.9 ranaktuk. Bospact u paamyc Bcenennoit, Teopusi boisbiioro
B3pbIBA. Mozeinb «ropsiuelt BeeneHHony. PenmnkToBoe u3inyyeHue
210 MacmrabHas CTPYKTypa Bcenennon. MerarajiakTuka.

Hepeménnsie mpo6iieMbl aCTpPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H.; nox
penakmueit [TapdpentreBoii H.A. AxkuimonepHoe o61iecTBo «M3naTenscTBo
«IIpocseienue»

» ®usuka, 11 kmacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; on
penaknueii [TapdhenteeBoit H.A. Akmoneproe o6mecTBo «M3marenscTBo
«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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