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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBatenbHON Tporpammbl, mnpeacraBieHHbix B GI'OC COO, a takxe ¢ ydé€rom
dbenepanbHOil paboueil mporpaMmbl BOCIIUTAHMS W KOHIICHIMU TMPENOJaBaHusl y4eOHOTO
npeamera «dusuka» B oOpaszoBaTenbHbIX opranm3anusx Poccuiickoii ®denepanuu,
peanu3yromKxX OCHOBHbIE 00pa30BaTENIbHbIE TPOrPAMMBI.

Copepsxanue mporpaMMmbl 10 (PU3MKE HANpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI Mupa oOydvaromuxcs 10—11 kimaccoB mpu oOydeHUM UX (PU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOrO oaxoaa. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM OGI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yjbTaTaM OOyYeHHUs, a TakKe YYHUTHIBAET HEO0OXOAUMOCTD
peanu3ai MEXIPEIMETHBIX CBSi3ed (DU3MKH C E€CTECTBEHHO- HAYYHBIMU YYCOHBIMHU
npeaMeTraMu. B Hell omnpenenstoTcs OCHOBHBIC 1M M3Y4YeHUs (PU3UKKW Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs, IUIAHHUPYEMbIE pPe3yJabTaThl OCBOEHHUS Kypca (PU3HKH:
JUYHOCTHBIC, METANIPEAMETHBIE, IPeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (usukKe BKIIOYAET:

e IUJIAaHUpPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameTa «Pu3nkay 1Mo rogam o0ydeHwus.

du3rka Kak Hayka O Hambojee OOMIMX 3aKOHAX MPUPOBI, BBICTyIAas B KayeCTBE
y4eOHOro TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIA BKJIAaJ B CHCTEMY 3HAaHHUHA 00
okpyxarorieM Mupe. [KompbHBIN Kype GU3HKH — CHCTEMOOOPA3yIOMIUMA JIJII €CTeCTBEHHO-
HAy4YHBIX YYEOHBIX TPEIMETOB, IOCKOJBbKY (U3HMUECKHUE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB U SIBJICHUH, H3y4aeMbIX XHMHUEH, Ouojorueu, ¢uzmueckod reorpadueii u
acTpoHoMHel. Vcnonbp3oBaHne U aKTUBHOE MTPUMEHEHHE (U3UYECKUX 3HAHUH OINpesenseT
XapakTep W pPa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cepe IPHEpreTHKH, TPAHCIOPTa,
OCBOEHUSI KOCMOCA, MOJYYEHHUs] HOBBIX MaTe€pUajoB C 3aJaHHbIMH CBOMCTBAMH U JIPYTHUX.
N3yuyenne ¢(u3ukum BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOUH
KapTUHBI MHpa OO0ydaromuxcs, B (OpMHUPOBAHHWE YMEHUN MPUMEHSITh HAYYHBIA METOJ
MTO3HAHUS MIPU BBIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUML.

B ocHOBy kypca Gu3HKHM 7151 YPOBHS CPETHETO OOIIETro 00pa30BaHUs MOJIOXKEH Psi
uJel, KOTOpPble MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOECHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEHl Kypc SBISETCA JIOTHYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MAaTEpPUaT U3 BCEX Pa3aesioB (DH3UKH, BKITIOYAET KaK BOTIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (U3UKH.



Hoes eenepanuzayuu. B cOOTBETCTBUM C HEl MaTepuan Kypca (pU3uku 0ObeIUHEH
BOKpyr (¢usumueckux Teopuil. Benymum B Kypce sBisieTcss  (popMHpoBaHUE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanusamusi mpeArnosiaraeT  UCIOJIb30BaHUE
T'YMaHUTApPHOTO MOTEHIIUAa PU3MIECKON HAYKH, OCMBICIICHUE CBS3U PAa3BUTUS (UBUKH C
pa3BuTHEeM OOIECTBAa, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc usuku npesanonaraetT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TE€XHHUYECKUX M TEXHOJIOTUYECKUX MPHIOKEHUN W3yUYeHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuszayuu peaan3yeTcsi IOCPEICTBOM BBEJECHUS AJIIEMEHTOB COJIEP KAHMS,
NOCBSIIEHHBIX HJKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJIOTHMH, a TakkKe OOCYXKACHHUs MNpoOJIeM palroOHaIbHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30M1acCHOCTH.

CrepXKHEBBIMM  3JI€MEHTaMU Kypca (QU3MKM Ha YPOBHE CpEAHEro OOIIEro
oOpa3oBaHus SBJISIOTCA (u3nyeckue Teopuu (HOpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTyp€ TOCTPOCHUs (PUIHYECKOH TEOpuHu, pPoju (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX IMPEJCTABICHUSAX O MPUPOJE, T'PAHHUIAX MPUMEHHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0A B Kypce (DU3UKU peau3yeTcsi MpexKIe BCETro
3a CU€T OpraHu3aluy HKCIIEPUMEHTANIBHON JIeATeTbHOCTH o0ydatouuxcs. s 6azoBoro
YpOBHS Kypca (PU3UKU — 3TO MCTOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOPATOPHBIX pabOT, KOTOPBIE B MporpamMme mo Gpusznke 00beTMHEHbI
B OOIIMI CIIMCOK YYCHUYECKUX MPAKTUYECKUX paboT. Brinenenue B yka3aHHOM TEpedHe
nabopaTOpHBIX palbOT, MPOBOAUMBIX [JIsi KOHTPOJISI U OICHKH, OCYIIECTBISICTCS
y4acTHHKaMHU 00pa3oBaTENIbHOIO MpoIlecca UCXO0d U3 OCOOCHHOCTEH IIaHUPOBAHUS U
ocHareHus: kabunera ¢usuku. [Ipu sToM oOecrieunBaeTCsl OBIAJICHUE OOYYAIONTUMHUCS
YMEHHUSIMU  TMPOBOJAWTH KOCBEHHBIE HM3MEPEHHS, HCCICAOBAHMS  3aBHUCHUMOCTEH
¢u3nUeCcKrX BETUYNH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHWe yaensieTcsl pelICHUI0 pacu€THBIX U Ka4eCTBEHHBIX 3a1a4y. [lpu
ATOM JUIsl PAcUETHBIX 3a/ady MPUOPUTETOM SBIAIOTCA 3aJa4yd C SBHO 3aJaHHOU
¢uznuecko  MOJENbI0,  TO3BOJSIONIME  MPUMEHSATH  U3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, TaKk U MHTETpUPYS 3HAHUS U3 PAa3HbBIX
paznenoB. [ kadecTBEHHBIX 3a7ad MPUOPHUTETOM SIBIISIOTCS 3a7aHUsl Ha OOBSCHEHUE
MPOTEKaHUsT (PUBMUECKUX SIBJICHUM M MPOLECCOB B OKPYXKAIOIIEH KWU3HU, TpeOyroline
BbIOOpa (M3HUECKON MOJCIH VISl CUTYaIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY
obecrieueHuIo0 yueOHOTo npouecca 6a30BbIi ypoBeHb Kypca (PU3UKH HA YPOBHE CPETHETO
oO1rero oOpa3oBaHMs OKEH M3Yy4aThCs B YCIOBHUSX MPEIMETHOrO KaOuMHeTa (hU3UKHU



WIM B YCIOBUAX HMHTCTPUPOBAHHOTO KaOWMHETa MPEAMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabuHere GU3UKH AOKHO OBITH HEOOXOAUMOE J1TabopaTOpHOE 0OOpPYAOBaHUE
JUTSL BBITIOJTHEHUSI YKa3aHHBIX B MpOrpaMMme M0 (U3UKE YYCHHYCCKUX MPAKTHICCKUX
paboT U IEMOHCTPALIMOHHOE 000pY0BaHHUE.

JleMoHCTpanmoHHoe 00opyAoBaHuEe (GOPMHUPYETCS B COOTBETCTBUU C TPUHIIUAIIOM
MUHHAMAJILHON JIOCTATOYHOCTH M OOECIEYMBACT ITOCTAHOBKY IIEPCYHMCICHHBIX B
nmporpaMme To (GU3MKE KIIOUYEBBIX JAEMOHCTpAIMH JUIsI HWCCIIENOBAaHUS HM3y4aeMbIX
SIBJICHUHA W TIPOIECCOB, AIMITUPUYCCKUX M (DYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUN.

JlabopaTtopHoe  oOoOpymoBaHHME ISl  YYCHHMUYECKHX  MPAKTHUECKUX  padoT
dbopMupyeTCsT B BHJIC TEMAaTHUYSCKHX KOMIUICKTOB U 00CCIICUMBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOOydJarommxcsi. TemaTnueckne KOMIUIEKTHI JabopaTopHOTo
000pyIOBaHUS JOJKHBI OBITH MIOCTPOCHBI HA KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX
U 1UQPPOBBIX TPHUOOPOB, a TaKKE KOMITBIOTCPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJIC
U POBBIX J1A0OPATOPHIA.

OCHOBHBIMH TIEIAMU U3YUYCHHS (PU3HKHU B 00IIIEM 00pa30BaHUM SBIISTFOTCS:

e (opMHpoBaHHE HHTEPECA U CTPEMIICHHUST 00YUJAIOIINXCS K HAYYHOMY U3YUCHHIO

IIPHUPOJIBI, PAa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABIECHUNH O HAYYHOM METOJE MO3HAHUA U (OPMHUpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (QopmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS] KaK pe3ysibTaTa HM3y4uyeHUsS OCHOB
CTpOEHUSI MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHre yMeHUN OOBSCHATH SBJIECHUS C HUCIOIb30BaHUEM (U3HMUYECKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

e (QopmupoBaHHE TPEACTABICHUNA O poiu (GU3UKKA JUIS  PAa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmxeHnne OTHX 1eled 00eCreurnBaeTcsl pEIIeHWEM CIEAYIOIMMX 3alad B

Ipoliecce U3ydeHus Kypca (GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMpHOOpPETEHHE CHUCTEMBbI 3HAHUN 00 OOMMX (U3UIECKUX 3AKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXaHUKY, MOJEKYSIpHYIO  (PU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPU3HUKY U SJIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHe yMEHMII TPUMEHSATH TEOPETUUYECKUE 3HAHUS JUIsI OOBSICHEHUS
buznuecKknX SBICHUA B MPUPOAC W JUISl TPHUHITHS TMPAKTUYCCKUX DPEIICHUN B
TOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUSI Pa3IMYHBIX 33Ja4 C SIBHO 3aJaHHON (U3UYECKOU
MOJIEIIBIO, 3a/1ad, TOJIPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3/aHne (Pr3udecKoi
MOJIEIH, aJICKBATHOM YCIOBHSAM 3a]1a4H;

e TOHWUMaHUE (HU3NIECKUX OCHOB U MIPUHITUIIOB JICHCTBHS TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB, MX BIUSHUS HA OKPYKAIONIYIO CPENY;



e OBIAJCHHE METOAAMH CAMOCTOSTEIPHOTO TUIAHUPOBAHUS W  MPOBEICHUS
¢u3nYecKux HSKCIEPUMEHTOB, aHalW3a © HMHTEpHpeTanuu WHPOpMaIuy,
OTIpeIeNICHNS TOCTOBEPHOCTH MOJIYYSHHOT'O PE3yIbTaTa;

e CO3/aHME YCJIOBUWM Ui PAa3BUTHS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOM,
TBOPYECKOMN JEATEILHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hepenwo), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamMme mo (Gpu3nKe nepedeHb Jad0paTOPHBIX U MPAKTUIECKIX
paboT sABISETCSI PEKOMEHIOBAHHBIM, YYUTEINb JIeJaceT BBIOOP MPOBEICHHS 1a00paTOPHBIX
paboT ¥ OTBITOB C YIETOM HHIWBUIYaTbHBIX OCOOCHHOCTEH 00yJarOIINXCsl.



COAEPKXAHHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®usnka u MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka o npupoze. Hayynble MeTonbl MO3HAHUS OKPYXKAKOLIETO
Mupa. Posib JKcniepuMeHTa W TEOpUM B IIPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckue 3aKOHbI U TeOpHH. ['paHUIIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBsle MU UU(PPOBBIE H3MEPHUTEIbHBIE MTPUOOPHI, KOMITBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKHU, UX MPOEKIMH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
Ciio)keHue nepeMenieHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKeHHUE. I paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe majeHue. Y CKOpeHHuEe CBOOOIHOTO A ICHHSI.

KpuBonuueitnoe  gBmkeHue. J[BMKEHME  MaTepUalbHOM TOYKH 11O
OKPYKHOCTH C IMOCTOSHHOW MO MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJI0OB, LICIHBIE U PEMEHHBIC NEpEaaAUH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WIUTIOCTPALIMS KMHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.



HaGmionenue aBukeHHsl Tena, OpOILIEHHOrO TMOJ YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHMKEHHUS C LIEIBIO ONPENCICHUS MIHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOIIEHUS MEXAY MNYTSIMH, HPOUACHHBIMH TEJIOM 3a
MOCJIEIOBATEIILHBIE pPAaBHbIE MPOMEKYTKH BpPEMEHH TMPH PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBr>KEHUs IapuKa B BA3KOU KUIKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTAIHHO.

Tema 2. lunamuxa

[IpyHmun  otHocutensHOcTH  ['anmmnes.  lIlepBeii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1J1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusl, kaueHusi). Cumna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEeHUs U cuiia TpeHus nokos. Kosddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycCTpoOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomul



N3yuenue nBmxeHus: Opycka no HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IMPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO Tela, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

Nmnynbe MatepuanbHOM TOUYKH (T€lla), CHUCTEMbl MaTEpHAJbHBIX TOYEK.

Nmnynbe cuiabl U U3MEHEHHE HUMITyJIbCa Teja. 3aKOH COXPAHEHMS HMITYJIbCA.
PeakTBHOE BUXKEHUE.

Pabota cuibl. MOIITHOCTH CUJTBI.

Kunernueckass sHeprusi marepuanbHOM TO4YKkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennuanbHas SHEprus. [TorennuanbHas SHEPTUS yIpyro
nedhopMupoBaHHONW  TpykuHBL.  [loTeHIManbHasT  2HEprus Tejda  BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTeHnpanbHple W HEMOTCHIMAIBHBIC  CHJIBL. CBs3b  paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHCHUEM MEXAHUYECKOW HSHEPruh CHUCTEMbI TeEll.
3aKOH COXpaHEHUS MEXaHUUYECKOW SHEPTUM.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBs3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nka 4 TepMOIMHAMHUKA
Tema 1. Ocnosbl MoNEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPHUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBWKECHHUS U
B3aMMO/JICMCTBUS YacCTHI] BeniecTBa. MOJeIn CTPOEHHUSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBAa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyii. KomndectBo BemecTBa. [loctosHuas ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nzmepenue. [llkama temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO JBMXKEHUA wyacTtull rasza. lllkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOWCTBA U TMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BeliecTBa, Qotorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HMACAIBHOrO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK1Yy ITapaMeTPaMK COCTOSIHUS PA3pEKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mipomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3aKoHA TEPMOJMHAMHKHU K u3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEpPTHUM B TEIUIOBBIX MammHax. KodpduimeHT mosie3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU pPabOThI: BBUIET
npoOKkK W3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTypsl) Tella pu Terionepeaaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, BUTaTelsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXKHOCTh Bo3ayxa. HacelmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amop@Hsie Tena. AHU30TPOIHS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

N3mepeHnne OTHOCUTENBHOM BJIAXKHOCTH BO3/1yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Teld. OJEeKTpUueckuil 3apsa. J[Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKM, TUAIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  snekTpuueckoro mojs. [IpuHuun



CYIIEPHO3UIMU DIIEKTPUUYECKUX TOJEU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B AIIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAgu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii oxcnepumenm, 1abopamopHsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma AJisi TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkol 1ienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
moJIynpoBogHUKOB. CBoiicTBa p—N-iepexoaa. [lomynpoBoHUKOBBIE TTPHUOOPHI.

DJIEKTpUYECKHI TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLUALNS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B Ta3zaxXx. CamMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHudeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMerp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[IpssMoe wu3MepeHue dIeKTpoABMKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4E€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTEMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BellleCTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TeEJ, JKUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHUCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBHKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, NOJAIIWIHHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekmpomazHumnas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS1 TIOCTOSIHHBIX MarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT OpcTtena. BzaumoaenictBue mpoBOAHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib M HampaBlieHUE. J[BUKEHHE 3apsSKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CHJIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koaedanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYEeCKHMH MASTHUK. YPAaBHEHHUE TAPMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BrIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CUHYCOMJAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M IMPAKTUYECKOE IMPUMEHECHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTrpoB KoJjieOaTeIbHOM CHCTEMBbl (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocieoBaTEIbHOM COCIUHEHUU PE3UCTOpa, KaTYUIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpOoNepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanne 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOr0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbBLE BOTTHbI

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepentus u qudpaxims MeXxaHUMIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3Iy4YECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MpeIoMIIeHUE, MoJsapu3anus, Audpakuus,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycCTpoWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, panap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOJIIOTHBIN MOKA3aTeNb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas maunH3a. DokycHoe
paccTosiHUE€ W OINTHYecKass cuwia TOHKOW JmH3bL. [locTpoeHune wuzo0pakeHuil B
COOMpAOIINX U paccerBaromux JiMH3ax. DopMysa TOHKOUN JIMH3BI. Y BEIUYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MAaKCUMYMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakuumoHHas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB MNpH NaJA€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHENHOE pacCpOCTpPAHEHHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTudeckue mpudOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomul



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJacCUYECKOM  MexaHuku.  llocrymaTtsl
CIIEUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJA CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6éanmoBol onMuUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEpruu (POTOHA C €T0 YaCTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.

OtkpeiTue u uccienaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnienue ceeta. OnwiTel I11. H. JIeGenena.

XHUMUYECKOE NEUCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
IInanerapnas mopnens aroma. Iloctynmater bopa. W3nyduenue u mnorsjomieHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JTyUYCHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmronenvie nMHENYaThIX CIEKTPOB U3IIYYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CpoiicTBa anbda-, OeTa-, TraMMma-U3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeilTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacman. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl aapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON YSHEPTrETUKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOTIOIEHUS U PETUCTPAIIMHU DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.

TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, ssepHbIi peakTop, aToMHas 6omoba.

Ilemoncmpayuu

CU€TYnK HOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii osxcnepumenm, 1abopamopHsie pabonul

HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sSipKHe 3BE3JBI, IJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHIla U 3BE3.
3BE31bI, X OCHOBHBIE XApAaKTEPUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KIacC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE OBIPBI B AApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiyyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJI0XKEHUsI HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3AUs1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maronee noBTOpEeHNE

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTenTbHOCTH YeI0BeKa, poJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHON HayYHOUH KapTHHE MHPA, POJb GU3MUECKON TeOpUU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kjacce oCyIecTBIsETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, Quanyeckas BeIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKUMHU HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW Tpupojne, KosneOaTrenbHbIC
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KWBOW NPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA [NPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHHUE CICAYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YyJAbTAThl OCBOCHUSI yUeOHOro mnpeaMera «Ou3nKay JTOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
OTBITa W OTBITA JEATEILHOCTU B MPOIECCE peaiu3allid OCHOBHBIX HAIpaBICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD I'PAKAAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEpPEC K pa3InuHbIM cdepamM NpodhecCUOHATBHON NESITeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUE TIJ100AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEebHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSATEIGHO  (OpPMYJTUPOBaTH W aKTyaJIM3WpOBaTh  MpoOJeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHBOPEYHS B  paccMaTpUBaEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B IEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH paboOTy B YCIOBUAX  PEATHHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BHBATh KPEATHBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeabCcKue JeiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHUJIAMU JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEpIpeTalui, MPeoO0pa3oBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HaXOJWTh apryMEHTBI JUIs JO0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3ajaud B 00Opa3oBaTeNbHOU
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJy4YEHUS MHPOpMALMU (PU3NYECKOTO COJIEPIKAHUS U3
UCTOYHMKOB Ppa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYLIECTBISATh IOMCK, AaHAJIU3,
CUCTEMAaTH3allMI0 M HUHTEPIpPETalni0 MHPOPMALUN DPANIUYHBIX BUIOB U (HopM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHhl (PU3MUYECKOTO COACpPKAHUS B pa3iMYHbIX (dopMaTax ¢
yu€TOM Ha3zHayeHHUs MHPOPMAIUH U LIETICBON ayJUTOPHH, BRIOUPAs ONTUMATbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYILIECTBIIATH 00IIEHHE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh ~ MPEANOCHUIKA  KOH(JIMKTHBIX  CUTyallMii W  CcMsrdath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUUA C Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHUU Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C [O3ULMU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJACHHUE B PA3JIUYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMHH, BBISBISATH MPOOJEMBbI, CTaBUTh U (POpMyIHpOBaTh
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaATEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAJW3e pe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce noCcTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIIJIEKT, TIPEIIOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIFOYAIOIIETO CITOCOOHOCTh MOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOU cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHATBLHBIM U3MEHECHHUSIM U TIPOSBIISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPHU OCYIIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 Kjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur PU3nYecKux 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



AJEKTPOJUHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEUHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojieicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBHXKEHHUE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKEHUH ), TETNIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlUs, IJIABJICHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZle, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBW)KCHUE, HUCMONB3Yys (HU3NYECKUE BEITUYHHBI:
KOOpAWHATA, MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
paboTa, MexXaHWYECKas MOINHOCTh, NPH OMNHCAaHWW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI MCTOJB3yEMbIX BEJIMYMH, WX OOO3HAYCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJTMYMHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBbIC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeIHss
KMHETUYECKasi PHEPTUsI XaOTUUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaApaTHYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSSI DHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENsl; TMPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HMCHOJIB3YEMbIX BEIWYHH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
ABJIeHUs (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUMHBI: DJICKTPUUECKHUMN 3apsi,
ANEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD MOJs, MOTEHUHUAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONHUCAHUM TIPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOIb3YEMBbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIECCHI U SBICHUS, UCTONB3YS (U3HUECKHUE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIUI CYNEPNO3UIUHA CUJ, NPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, EPBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPAaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasinyaTh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HCIOJIH30BAHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI MO0 MCCIECAOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh mpolJeMy/3agady U TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUs, MPOBOAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYHH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO W3MEPEHHS W HCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UMYECKUMHM  BEJIMYMHAMU  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yJAbTATHl TOJTYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIETOBAHUMN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOW (PU3UYECKOH MOJEIbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTMUYECKU HENPOTUBOPEUYUBYIO
LEMOYKY pacCYXIEHUW C OMOpOil Ha M3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

UCII0JIb30BATh npd  pemieHuH  y4eOHBIX — 3ajad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOLIEr0 MHpa, B pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOUN KU3HH
U1sl obecriedeHus: 0€30MacCHOCTU MPU OOPAILIEHUHN C MPUOOPAMHU U TEXHUUYECKHUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpeie;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padoOTy TPYNIbl, PaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbl B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHbI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJIEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCINCH:
TOYEUHBIN ANEKTPUUYECKUH 3apsil, JIyd CBETA, TOUCUHbI UCTOYHHMK CBETA, SiAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJEeNb aTOMHOIO siApa MpH peuieHUuH (PU3nYecKux
3a1ay;

pacno3HaBath (pu3nMYECcCKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DU3MKHU: AJIEKTPUUYECKAs] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMATHUTHAs MHAYKIUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, JJIEKTPOMarHUTHbIE KoyieOaHUs U
BOJIHBI, TPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)X€HUE, MPEIOMIICHUE,
uHTepdepenuns, audpakuus W MOOJSpU3ALMsS  CBETa, JIUCIEPCUSl CBETa,
dboToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaANOaKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEHIECTBA (JIIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IW4YHBIX  Cped) U
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HUCMOJBb3Yyd (U3UUYECKUE BEITHMUMHBI:
ANEKTPUUYECKUI 3apsil, CHJIAa TOKA, AJIEKTPUUYECKOE HANPSIKEHUE, IIIEKTPUUECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHAYKUMS MarHuTHOIO IOJisA, cwia Amnepa, cuna JIopeHma, WHAYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOrO M MArHUTHOIO IIOJIEH, MEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l M Cuia TOKa B Ipoliecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHYECKAasl CHUJIa JIMH3bl, IPU OINHUCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBICIT HCIIOJIb3YeMbIX BEIWYHH, WX OOO3HAYCHHS W EAWHUIIBI, YKa3bIBATh
(GopMynbl, CBSI3bIBAIONIME JAaHHYIO (U3MUECKYIO BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMCHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHS M NPOLECCHI, HCIOJIb3Ys
(du3uYecKue BEIMYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPTus CBA3U
aTOMHBIX SZIEp, IPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI
WCIOJIb3YEMbIX BEJIUYUH, MUX OO0OO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMUYUHY C JAPYTMMU BeJIWYUHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANIM3UPOBATH (PU3UYECKUE TMPOLIECCHl U SABJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI ¥ NMPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOTO U MAPAJIIEIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHla, 3aKkOH BJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEUMHOTO pacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa st doTodddexra,
3aKOH COXPAaHEHHUS JHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucCia, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pa3iuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (TFpaHMIlbl, OOJACTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsi TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBAEMOE IUJIOCKHUM 3€pKayioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI TI0 MCCIENOBAaHUI0 (U3MYECKUX SIBICHUUA W
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX HU3MEPEHUM: NPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady U THUIOTE3y Y4YEOHOro HSKCIEpPUMEHTa,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS (DU3UUECKUX BEIUYUH, MPU
ATOM BBIOMPATH ONTUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKHX BEIMYMH C HCIIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEJICHUU MCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEILCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THbE 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETBIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 33a/1a4u
BBIOMpaTh QU3UYECKYIO MOJIEb, BBIACISITh (PU3MUECKHUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMBbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcUEThl U OLICHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pellaTh KaYeCTBEHHBIE 3a/1a4U: BBICTPauBaTh JIOTUUYECKHA HEIPOTUBOPEYUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pelmieHnd  y4eOHbIX  3ajad COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUU
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJydaeMyto HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBUS WX 0€30MaCHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3ZHU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TpyHIE C BBHIMOJIHEHUEM pA3IMYHBIX COLUAIBHBIX pOJEH,
IUIaHUPOBaTh PA0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATECIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. PUBUKA U METOJAbI HAYUHOI'O TO3HAHUS
bu6mmoreka [JOK
11 ) 2 2
W3WKa ¥ METOJIbl HAYyIHOTO TTO3HAHUS 0 httos://m.eds0o.ru/7fA1bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitia > 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYIISIPHO-KNHETHYECKON bu6nuoreka [IOK
3.1 9 0 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1 0
OCHOBEI TepMO HAMIKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 0 0 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK

. 1
41 UICKTPOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYEeCcKUi TOK. TOKM B 12 bubnuorexka [IOK

' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PeszepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMHUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 0 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrika 10 0 3 bubamotexa LOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
31 OCHOBBI clieMaIbHOM TEOPUU 4 1 0 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTUKU 6 0 0 htts://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 0 0 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE AP0

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpoU3NKU 7 Et?ri?/l;lr?;izﬁ?/ff4lc970
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOLIEE IOBTOPEHUE

61 | O%oGuaromes nowopeie ‘ om0 THHLsS
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoububie | IIpakrnueckue
n/m Bcero H3y4YeHHus o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa 0 MPUPO/IE.

1 Hayunsie MGTZKBI HOI;HEHESI 1 0 0 bubmorexa [IOK

v g 02.09.2025 |  https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B
(hopMUpPOBaHUHU COBPEMEHHOM bubnuoteka [IOK

2 . 1 0 0
HAayYHOU KapTHUHBI MUpPa, B 03.09.2025 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEILHOCTH JIOACH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnuoreka [IOK
nBrkeHus. [lepeMerieHre, CKOpoCTb, 09.09.2025 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSAMOIMHEWHOE 1 0 0 bubnuoreka [IOK
JIBIKEHHE 10.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 0 0 bubnuoreka [IOK
JIBIDKCHHE 16.09.2025 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MasieHue. Y CKOpeHue 1 0 0 bubnunoreka [IOK
¢cBOOOIHOTO MaIcHUS 17.09.2025 | https://m.edsoo.ru/ff0c39cc
K i .

7 Newemevarepnamroirowmo | 1 0 0 BuGmorera LIOK

p 23.09.2025 |  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 0 bu6mmoreka [JOK



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

WHepuuanbHbie CHCTEMBI OTCUCTA. 24.09.2025 | https://m.edsoo.ru/ff0c3be8
Ilepssbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 cynepno3uuu cui. Bropon 3akon bubmmorexa [IOK
_ 30.09.2025 | https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTeprabHOW TOUKU

10 Tperun 3axoH HeroToHa 11t bu6mmoreka [JOK
MaTepHATbHBIX TOYEK 01.10.2025 |  https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna

11 TsoKecTu. [lepBas kocMudeckas brbamorexa [TOK

07.10.2025 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena 08.10.2025 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/I)];)(GHI/II/I bubmmorexa [OK

14.10.2025 | https://m.edsoo.ru/ffOc3f76
TeNa B KUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [JOK
MowmeHnT cuibl. [lnedo cuibl. YcnoBus 15.10.2025 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 21.10.2025 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIDKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprus bu6nuoreka LIOK
MaTepHualbHOW Touku. Teopema 06 22.10.2025 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW dHEPTUun

17 [loTeHunanbHas SHEPrusl. bu6mmoreka [JOK



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

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTUsl TeNia BOIM3U
MIOBEPXHOCTU 3eMJIU

11.11.2025

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmansHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBsA3b pabOTHI
HETIOTEHIIHAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

12.11.2025

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

19

JlabopaTopHas pabota
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKI'yTa

18.11.2025

20

KonTtponbHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

19.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

26.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpoeHus ra3oB, )KUJIKOCTEN
U TBEPABIX TEI

02.12.2025

23

Macca MOJICKYIIL. KoaunuectBo
BemiectBa. IlocTtosHHas ABoraz[po

03.12.2025

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. Illkana remmeparyp

09.12.2025



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

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT 10.12.2025 | https://m.edsoo.ru/ffOc4fde
AOcoJTIOTHAsl TEMIIEpATypa Kak Mepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
JIBUKCHUS MOJICKYJI. Y paBHEHUE 16.12.2025 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [ansToHa. ['a30BbIe 3aKOHBI 17.12.2025
JlabopaTopHas pabota

08 «MccnenoBanme 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSTHHSI 23.12.2025
Pa3peKEeHHOTO ra3a»

29 H3omporiecchl B uAcaIbHOM ra3e v ux bubmmoreka [JOK
rpaduyeckoe mpeacTaBicHUue 24.12.2025 |  https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crrocoOnI e¢ m3MeHeHus. KoandyecTBo bubmuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 30.12.2025 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOTO UEALHOTO
rasa

31 Bupl Terutonepenaun Bubmorexa HOK

13.01.2026 | https://m.edsoo.ru/ff0c5¢c36
VY enpHast TEIIOEMKOCTD BELIECTBA.

32 KonunuecTBo TennoTel npu bu6nuoreka LIOK
Teruionepenade. AnuadaTHbINA 14.01.2026 | https://m.edsoo.ru/ff0c5c36
rpoiiecc

33 IlepBrlii 3aKOH TEPMOAMHAMUKH U €TO bubnuoreka [IOK



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

NPUMEHEHHE K H30IpoIieccam 20.01.2026 | https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mpo1ieccoB B
34 npupoze. Bropoii 3akoH bubmmorexa LHOK
PHPOAE. P 21.01.2026 | https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Tpunnun aeicteus u K111 remnoBoit bu6mmoreka [JOK
MaIITHHbI 27.01.2026 | https://m.edsoo.ru/ff0c600a
36 ukn Kapro u ero KI1/] 98.01.2026
37 DKoJoTH4YecKre MpooOIeMBbl
TETUTO3HEPT S THKH 03.02.2026
38 O6o006maromuii ypok «MosexkynspHas
¢usuka. OCHOBBI TEPMOIMHAMUKH 04.02.2026
KonTtponbHas padoTa mo teme
39 «MounekynsipHas ¢usnka. OCHOBBI Bubnmorexa LIOK
YIp ) 10.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHS. bubnuoreka [IOK
Hcnapenue u kumneHue 11.02.2026 | https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS U OTHOCUTEIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH bubmorexa [TOK
ap AYXa. - 17.02.2026 | https://m.edsoo.ru/ff0c64d8
Trepnoe teno. Kpucramnuueckue u
amop(dHbIe Teraa. AHU30TPOIHS
42 CBOWCTB KpHCTAILIOB. JKuakue bubmorexa [OK
P e 18.02.2026 | https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHuabl
IT .
8 Viemnor rentors nransci Bumacnera 10K
a ' 24.02.2026 | https://m.edsoo.ru/ff0c6708

CyOnumanus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

44 Yy 0
PABHCIHC TCIIOBOTO basatica 25.02.2026 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. DIeKTPUICCKIH
45 3apsa. JIBa Buaa 3JIeKTPUICCKUX bubmmorexa LHOK
PAL. p 03.03.2026 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITposo , IUDJIE
46 HCI))J'I . H:;KHH;;H HB:;I;;I I:ixn AHEHUS bubmmorexa HOK
YHpOBOL ’ P 04.03.2026 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsjia
B3aumonencTBue 3apsioB. 3akoH
47 Kynona. TodeuHEBIN 21€KTPUUECKUA bubmorexa [IOK
Y : p 10.03.2026 | https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsisk€HHOCTB 27E€KTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
ANEKTPUIECKUX MmoJier. JImHum 11.03.2026 | https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cuit aekTpocTaTuuecKoro
49 noJs. [lorenmuan. Pasaocts Bu6morexa HOK
' HHa. 17.03.2026 | https://m.edsoo.ru/ff0c6f00
HOTEHIINAJIOB
ITpoBOAHUKY M TUDIIEKTPUKHU B
50 9J'IpeKT iCTaanSCKOM H(I))ne Brbmoreka TJOK
P ' 18.03.2026 | https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
. bubnuoreka [IOK
51 . K
EKTPOEMKOCTS. Konzencatop 24.03.2026 | https://m.edsoo.ru/ff0c7126
5 -
52 KSSKZEZ:iKO:T;HHeHZ;I;O;) SKEHHOTO bubmorexa [IOK
g pa. p p 25.03.2026 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
JlaGopatopHas pabota "M3mepenue
53 N
NEKTPOEMKOCTH KOHJEHcaTopa" 01.04.2026



https://m.edsoo.ru/ff0c6820
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54

[TpuHIMIT 1EWCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTHuecKas 3alura.
3azemiieHHE AEKTPOIIPHOOPOB

07.04.2026

55

DNeKTpUYECKUi TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma Jyist
ydacTka [enu

08.04.2026

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTNHEHHE
MPOBOTHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMeanHoro COSANHEHNUS
PE3UCTOPOB

14.04.2026

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

57

PaboTa 1 MOIITHOCTH AMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

15.04.2026

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

58

3axon Oma Jy1sl TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas padora
«M13mepenue J/]C nucrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

21.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS METAJUIOB OT
TeMriepaTypbl. CBepXIpOBOAUMOCTb

22.04.2026

60

ONEKTPUUECKUN TOK B BAKYYyME.
CBouCTBa IEKTPOHHBIX ITYYKOB

28.04.2026

61

HOJ’IyrIpOBO,Z[HI/IKI/I, X COOCTBEHHAS U

bu6mmoreka [JOK



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

pUMecHast IpoBOAMMOCTb. CBOMCTBA 29.04.2026 | https://m.edsoo.ru/ff0c84ae
p—N-niepexoia.
[MosryrpoBoAHUKOBBIE TPHOOPHI
DNEKTPUUECKUU TOK B pACTBOPAX H

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuoreka [IOK
DNEKTPOTUTHICCKAS TUCCOIHAIIHS. 05.05.2026 | https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNEeKTPUYECKUH TOK B rasax.

63 CaMocTOATENbHBIN 1 1 bubnuoteka [IOK
HECAMOCTOSTEIIbHBIN Pa3psil. 06.05.2026 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuia TeXHUKH 12.05.2026 | https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«DNEKTPOIMHAMHKAY 13.05.2026 | https://m.edsoo.ru/ffOc88be
KounTponbHas paboTa no teme

66 «Qnekrpocratuka. [loctosHHbIN 1 bubnuoreka [IOK
ANeKTpUIeCcKuil ToK. TOKH B 19.05.2026 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaxy»

67 PesepBubliil ypok. KontposnpHas 1 bubnuoreka [IOK
pabota no Teme "DIeKTpoArHAMHKA" 20.05.2026 | https://m.edsoo.ru/ffOc8c56

68 PezepBHblit ypok. OG00maronuii ypok 1 bu6nuoreka LIOK
o TemaM 10 kiacca 20.05.2026 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl:;l'l Tewma ypoka Bcero Konrpoapubie | - Hpakmirieckie i[:;:eﬂnﬂ :)Igg)al:():;:;eeﬂbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 0 0 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIyKIIUU
MarauTHO€ noJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 0 0 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 0 1 bubmuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 0 0 bu6nuoreka [IOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHOM uHAYKuMu. IC 1 0 0

HWHIAYKIHUU. 3akoH BHeKTpOMaFHI/ITHOﬁ



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

nHaykuuu Papaaes

JlabopaTopHas pabota
«HccnenoBanue sBIEHUA
BHCKTpOMaFHI/ITHOI\/JI WHAYKIOUW

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

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs 11€Yb

10

O6o0matromuii ypok «MarautHoe
moJie. DIeKTPOMarHUTHAST HHTYKITHSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpOMarHuTHasE MHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHepruu

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

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl Ipy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMAriMTHBIMU KOJIeOaHHSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHEPTHUHU B UJCATIBHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarmux
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Koneoanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

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

17

[TepemennbId TOK. CUHYCOMAQTBHBIN
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEe 3HAUYEHUE CUJIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponuszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUN

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOro TOKa,
JIMHUH 3JIEKTpoIIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE NIEKTPOIHEPTHUH.
KynpTypa ucnons3oBanus
JIEKTPOIHEPTHH B IOBCETHEBHON
KHU3HU



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

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka IIOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CKOpOCTB 3BYyKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. BoicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
o5 Kontponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHelHOe pacipoCTpaHEHHE
26 CBETa B OJJTHOPOJHOMU cpene. bubnuoreka [IOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
Otpaxxenue cBeta. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue Bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaJie
[Ipenomiienue csera. [lonHoe
28 BHYTpEHHeeE oTpaxeHue. [Ipenensubin bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUs
29 JIaGopatopHas pabota «/3mepeHue bu6nuoreka LIOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue nzoOpakeHuii B bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd67a

nun3e. DopMyna TOHKOM JTUH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanne cBOMCTB
M300paXeHUH B JIMH3AX)»
Hucnepcus ceeta. ClnoxHbIN cOCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»
33 WNnrepdepennus cera. Audpakuus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckne mpuOOPsI M YCTPOUCTBA U
yCIIOBHUSA UX O€30MaCHOTO NPUMEHEHUS
['panutel mpuMeHUMOCTH
36 KJIAaCCUYECKOW MeXxaHuKkH. [loctynarsl bubnuoreka [IOK
CIIeLIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIFHOCTHU
OTHOCHUTETBHOCTH OHOBPEMEHHOCTH.
37 3aMeqeHne BpEMEHU U COKpAIllEHHE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus 1 UMIYJIbC PENATUBUCTCKOU
. bubmuoreka [IOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUsl OKOS
KonTponpHas padora «OnTuka.
. bubnmuoreka [IOK
39 OcHOBBI crielInanbHON TEOpUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otonbl. Popmyna [nanka. Sueprus

bubmuoreka [IOK

40
¥ UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(exta. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHenue
42 BH“HmTe%I)“Ha I[J'(Iif)[(b(i)OTOS(l)(Il))eKTa brbamorexa [TOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» poroapdexra
Jasnenue cBera. Onbitel [1. H.
43 JleOGeneBa. XUMHYECKOE IEUCTBUE bubmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenue 3amayd no remMe «J1€MEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Peszepdopna o paccessHHIO 0-4acTHIL bubmorexa IOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exoJIe aTOMEIlL:) o HO?O OBHA bubmorexa [IOK
p pexon N g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha apyroi. Buapl ciekTpos
BoanoBble cBorcTBa YacTUI. BOJIHEBI
. R bubnmuoreka [IOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JIYYCHUC

50

OTKpbITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopaa o onpenenenuto cocraBa
PaIMOAKTUBHOTO M3ITYYCHUS

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

o1

CporictBa anb(a-, 6era-, raMma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA )KHUBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydenue

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

53

DHeprus CBSI31 HYKJIOHOB B SI7IpE.

S nepubie peakuuu. AnepHbIA
peaktop. [IpoOiembl, TEPCTIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PEruCTpaLMK JIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MYECKOU KapTUHBI MUPA»

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

55

Bun 3se€3nnoro neda. Co3sesaus,
SIPKUE 3BE3/blL, IUIAHETHI, UX BUIUMOE
nBmkeHne. CoJIHEUHAas! cucTeMa

56

Connue. ConHeuHasi akTUBHOCTb.
Hcrounnk sneprun CosHIA U 3BE3]T



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

57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI ITaBHOW
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposrronuu COJIHIA U 3BE3]T

58

Mneunsin [Tyte — Hama ["aakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas padbota « 37eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypox. Poisib ¢husuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeJI0BEKA

63

O6o6maromuit ypok. Ponb u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTUHE MHpa

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GOPMHUPOBAHUHI
npeacTaBiIeHu o0 Puzndeckoi
KapTHUHE MUPA




Oo6o6maromuit ypok. Mecto
(u3nvecKoil KapTHUHBI MUPA B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABIECHUI O IPUPOJE
66 PesepBHbIl ypok. MarautHoe nose. 1
DNeKTpOMarHUTHAs HHIYKIINS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHON TEOpHH 1
OTHOCHUTEJIBHOCTHU
Pesepnsiii ypok. KBantoBas ¢puznka.
bu6mmoreka [JOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpoPU3NKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KUIACC

Kon
nposeps
eMOoro
pe3yJbTa
Ta

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOI
NMPOrpaMMbI CpeHero od1ero od0pa3oBaHus

10.1

JleMoHCTpUpoBaTh Ha @pUMepax poidb U MecTo (U3UKU B  (POPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U

TEXHOJIOTHi1, B MPAKTUYECKOMN ACATEILHOCTH JHOACH

10.2

Y4uThIBaTh TpaHUIlBl IPUMEHEHUS W3YYE€HHBIX (U3MUECKUX MOJIENei: MaTepralibHas
TOYKa, MHEpLMAIbHAsI CUCTEMa OTCuéTa, abCOIIOTHO TBEPJOE TENO, UACATBHBIN Ta3;
MOJIENIM CTPOEHUS ra30B, KUJIKOCTEN U TBEPABIX TEJ, TOUECUHBIN IEKTPUUECKHUM 3apsiy

— IIpU pelIeHu PU3NIECKHX 3a/1a4

10.3

Pacnio3naBate (pusmdeckue sBieHUs (IPOLECCh) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYISIPHO-KHHETHYECKOW  TEOPHUH  CTPOCHHUS  BEIIeCTBa |
AIIEKTPOJMHAMUKHU: PAaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KCHUE,
cBOOOTHOE TaJeHHWE TeJ, ABIDKEHHE 10 OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBHUE
tei; nuddy3us, OPOYHOBCKOE IBWKEHHUE, CTPOCHHE JKHIKOCTEH M TBEPABIX TeJ,
u3MeHeHne o0BEMa Ten mnpu HarpeBaHWH (OXJIAXKICHHH), TEIUIOBOC paBHOBECHE,
UCTIapeHne, KOHJCHCANUs, IUIABJICHUE, KPUCTAJUIM3AIUs, KHUIICHUE, BIJIAYKHOCTH
BO3/lyXa, IOBBIIICHHE JABJICHHUS Ta3a NPU €ro HarpeBaHWH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy TlapamMeTpaMH COCTOSHHSI Ta3a B H30MpOIleccax; dJICKTPHU3AlUs Tell,

B3auMMOJICHCTBUE 3apAa10B

10.4

OnuceiBaTh MEXaHHMYECKOE JBHXXCHUC, HCIIOJIb3YH (I)I/ISI/I‘IGCKI/IS BCIINYHNHBI:
KOOpAuHara, 1nyThb, MNEpeMEIICHUEC, CKOPOCTh, YCKOPCHUEC, MaCCa TCJld, CUJId, UMITYJIbLC
TCJIa, KHHCTHUYCCKAsA OHCPIrusdA, IIOTCHHHAJIbHAA OHCPIrHusaA, MCXaHHYCCKas pa60Ta,
MCEXaHHUYCCKasA MOINHOCTD, ITPHU OIMMCAHUHU IIPABUJIBHO TPAKTOBATDH (1)PI3PI‘I€CKPII>1 CMBICJI
HCIIOJIb3YEMbBIX BCJIIMYUH, HX 0003HAUCHUS H CAWHUIIbI, HaXOAWUTb (l)OpMy.]'IBI,

CBA3bIBAIOIINUEC JAHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYNHY C IPYIr'UMHU BCIIMUNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIJIOBBIC CBOMCTBA T€I U TEIJIOBBIC SIBJICHUA, UCIIOJIB3Ys
(I)I/ISI/ILIGCKI/IG BCJIIMYMHBL: JaBJICHHUC Ta3a, TEMIICparypa, CpCAHASA KHHCTHUYCCKas
OHEpTUsA XaOTHYCCKOI'0 JBUKCHHA MOJICKYJ, CpPCAHCKBAaApaTUYHAA CKOPOCTbH

MOJICKYJI, KOJIUYCCTBO TCIIJIOTBI, BHYTPCHHAA DHCPIUA, pa60Ta rasa, KOZ—)(I)(I)I/ILII/ICHT




IIOJIE3HOTO JEHCTBHS TEIUIOBOTO JBUraTellsl; IIPU ONMCAHUM IPABUIIBHO TPAKTOBATH
(GU3NYEeCKUi CMBICT UCIOJIBb3YeMbIX BEJIWYMH, WX OOO3HAYCHHS | CIUHHIIBI,
HaxXoauTh (HOPMYJBI, CBS3BIBAIOUIME JAHHYIO (DH3UYECKYI0 BEJIWYHMHY C JAPYTHMH

BCJIMYMHaM

10.6

OnuceiBaTh M3y4YEHHbIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA M AIIEKTPUYECKHE
ABIIEHUS (IIPOIECCHI), HCIONB3YS (U3UYECKUE BEIWYMHBL: DJICKTPUYCCKUN 3apsil,
JNEKTPUYECKOE 110JIE, HAIPSHKEHHOCTD I10J151, IOTEHIMAJI, Pa3HOCTh MIOTEHIUAIIOB; IIPU
ONHMCAaHUH TPABUJIBHO TPAKTOBATH (PU3MUYECKHI CMBICI UCIIOJIB3YeMbIX BEIMYHH, UX
0003Ha4YeHMsI U €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLIUE TAHHYIO (PU3UUECKYIO

BCIIMYMHY C IPYIr'UMHU BEIIMUMHAMU

10.7

aHAJIM3UPOBATh (PU3NUECKHUE TIPOLECCHl U SBJICHUS, UCIOJIb3YS (PU3NUYECKHE 3aKOHBI U
NpUHLHUIBL: 3aKkOH BcemupHoro tsaroreHus, [, II m III 3axkonsl HeroToHa, 3akoH
COXpPAaHEHUs MEXAHMYECKOM DOHEPruM, 3aKOH COXPaHEHUs MMITyJIbCa, HPHUHIUI
CYNEpIIO3UIMN CWJI, NPHUHIMII PABHONPABUS WHEPUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOECHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpenHell KUHETMYECKOM HSHEpPruu TEeIUIOBOTO JBMKEHHSI MOJIEKYJI € aOCOJIIOTHOM
TEMIIEpaTypOH, MEPBBIM 3aKOH TEPMOJIWHAMMKHN; 3aKOH COXPAHEHMS IJIEKTPUYECKOTO
3apsija, 3akoH KynoHa; npu 3ToM pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0

MaTeMaTHYeCKOE BEIPAKCHHE B YCIOBUS (TPaHUIIBI, 00IaCTH ) TPUMEHHUMOCTH

10.8

OOBACHATP OCHOBHBbIE MPHUHIMIBI JEHCTBUS MAaUIUH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iauyarh YCIOBHS MX O€30MaCHOTO HCIOJb30BaHUS B IMOBCEIHEBHOMN

KU3HHU

10.9

BEINONHATE AKCIEPUMEHTHI 110 MCCIICIOBAHUIO (PU3MUECKUX SBJICHUN W TPOIIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEPEHUH; NMpU 3TOM (QOPMYIUPOBATH
npobseMy (3aauy) U THUIOTE3y YYEOHOTO KCIEPUMEHTA, COOMpaTh YCTAaHOBKY W3

MPeI0KEHHOT0 000PYA0BaHNUS, IPOBOJAUTH OMBIT U JOPMYIUPOBATH BHIBOIbI

10.10

OCYH.[GCTBJ'ISITB IIPSAMBIC 1 KOCBCHHBIC U3MCEPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYHH, IIPpHU 3TOM
BLI6I/IpaTI> ONTHUMAJIBHBIN CII0CO0 HU3MCPCHUA KU HUCIIOJb30BATb HU3BCCTHBLIC MCTO/bI

OIICHKH MOTPEIIHOCTEeH n3MepeHni

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MUECKUMH BEIMYMHAMU C HCIIOJIb30BAHHEM
NpSAMBIX HM3MEPEHHUH; TpPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJTYYEHHOW 3aBHCHUMOCTH (U3MYECKHX BEIMYMH B BHUAE TaOMUI[ H

l"pa(bI/IKOB, ACJIaThb BBIBOJLI IO PE3YJIbTATaAM UCCICIOBAHNA

10.12

CO6J'IIO,Z[3TL ImpaBujIa 0e30I1acHOTO Tpyda Ipu NMpoOBCACHHUU HUCCIIEIOBAHUM B paMKax
yqeGHoro OKCIICPUMCHTA, y‘le6HO'I/ICCHeI[OBaTeHBCKOI71 u HpOCKTHOfI JACATCIIBHOCTHU C

UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOUCTB U 1aO0PaTOPHOTO 000PYI0BAHUS

10.13

Pemate paC‘-IéTHLIe 3aJa4d C SBHO 3aJaHHOH (I)I/ISI/I‘-ICCKOI\/'I MOJCIIbIO, HCIIOJIb3YyA

(1)I/I3I/IHCCKI/IC 3aKOHbI W TPHUHIUIIBI; HA OCHOBC aHAJIM3a YCJIIOBHA 3aJa4u BBI6I/IpaTB




(U3NYECKYI0 MOJIEIb, BBIACIATH (PU3HMUECKUE BETMUUHBI U POPMYIIbI, HEOOXOAUMBIE
JUIsl €€ pPELICHMs, NPOBOJUTH PACUETHI M OLCHMBATH PEaIbHOCTH IIOJy4EHHOI'O

3HAUEHUS] PUINICCKON BEITMIMHBI

10.14

Pemarer kadecTBeHHbIE 3a/Jayd: BBICTPaMBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXKJCHHM C OMOpOod Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H

(dusnueckue SBICHUS

10.15

Hcnonw3oBarh mpu pemieHuH y4eOHBIX 3a7ad COBPEMEHHbIE HH()OPMAIMOHHBIE
TEXHOJIOTMM JUIsl IIOMCKA, CTPYKTYPUPOBAaHUS, HMHTEPIPETAUUMU M IPEACTABICHUS
y4eOHOM M HAaydyHO-NONMYJSpHOW HHQOpPMAlMM, MOJYYEHHOM U3 pa3Iu4HbIX

WCTOYHUKOB; KPUTHYECKU aHAIM3UPOBATH MOJTy4aeMyto HH(OpMAIIHIO

10.16

[IpuBouTE mpuMepbl BKJIaJa POCCHUMCKUX U 3apyOekHBIX Y4EHBIX-(DU3HKOB B
pa3BUTHE HAyKU, 0OBICHEHUE IPOIIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U

TEXHOJIOTUN

10.17

Ucnons3oBars TCOPECTUYCCKHUEC 3HAHUA 110 (1)1/131/11(6 B HOBCG}IHGBHOI\/'I KHU3HU 1
obecrieueHnss 0€30MacHOCTU TMpH OOpallleHuH ¢ MpudopaMu M TEXHUYECKUMH
YCTPOWCTBAMH, UISI COXPAHEHHUS 3IIOPOBBSI M COOJIIONEHUS HOPM JKOJIOTHYECKOTO

MOBEACHUS B OKPYKAIOIIEH cpefie

10.18

PaGoratp B rpymme ¢ BBINOJHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, IMIIAaHUPOBAThH
paboTy TpYIIbl, palMOHAIBHO pacHpeneNiarTh OOS3aHHOCTH U IUIAaHMPOBATH
JeSITeIbHOCTh B HECTaHJAPTHBIX CUTYallUsX, aJeKBAaTHO OLICHUBATh BKJIAJ KaXKIOTO

W3 YYaCTHHMKOB TPYIIIBI B PELIEHUE pacCMaTpUBAEMON MPOOIEMBI

11 KJIACC

Kon
npoBeps
e€MOoro
pe3yjabTa
Ta

IIpoBepsiemble MpeaMeTHbIE Pe3YJbTATHI 0CBOCHNSI OCHOBHOM 00pa3oBaTe/ibHOM
NMPOrpamMMbl CpeiHero o01ero ooOpa3oBaHus

111

JleMoHCTpHpOBaTh Ha NpUMepax polib U MecTo (GU3UKH B  (QOPMHPOBAHUH
COBPEMEHHON HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTHIl, B MPAKTUUYECKOW IEATEIbHOCTH JIOAEH, IEJIOCTHOCTh M €IUHCTBO

¢u3n4ecKoil KapTHHBI MUpa

11.2

YYuTHIBaThH T'paHULbl TIPUMCHCHHUSA H3YYCHHBIX (1)I/I3I/I‘leCKI/IX MOJEeJIei: TOYCUHBIH
SHGKTpI/I‘{eCKI/Iﬁ 3apsan, SAACpHaAsA MOACIIb aTOMA, HYKJIIOHHAsA MOJECJIb aTOMHOTO sAApa

IIpU peleHnH (PU3NYECKUX 3a1a4

11.3

Pacno3naBath (I)I/I3I/I‘-IGCKI/IG SIBIICHUA (npoueccm) 1 OOBSICHATH MX HA OCHOBE 3aKOHOB

QJICKTPOJAUHAMUKU U KBAaHTOBOM (I)I/ISI/IKI/II QJICKTPUYICCKAasA MPOBOAUMOCTD, TCIIJIOBOC,




CBC€TOBOC, XHMMHUYCCKOC, MAr"HMTHOC HeﬁCTBHﬂ TOKa, B3aHMOHeﬁCTBHC MAarHuToB,
QJICKTPOMArnuTHasA WHAYKIWA, ﬂeﬁCTBHe MAarauMTHOTIO I10JIsI Ha MPOBOJHUK C TOKOM U
HBH)KYMHﬁCﬂ 3apsad, 9SJICKTPOMArHUTHBIC KoJIeOaHus u BOJIHBI, HpHMOHHHCﬁHOC
pacrpocTpaHeHHe CBETa, OTpaXXKeHHeE, MpeJoMiIeHne, naTephepeHus, audpakuus u
MOJIIPU3ALIUsl CBETa, TUCIEPCHS CBETa, (OTOITEKTpHUECKUil dPdexT (doTtorddekr),
CBETOBOE JIaBJIEHHE, BO3HMKHOBEHHE JIMHEHYaToro CHeKTpa aTroMa BOJOPOJa,

€CTCCTBCHHAA U UCKYCCTBCHHAA PAIUOAKTUBHOCTD

114

OnuceiBaTh  M3y4yeHHBIE CBOWCTBA  BemlecTBA  (RJIEKTPUUECKHE, MarHUTHBIE,
OTNITHYECKHUE, DIIEKTPUUYECKYIO MTPOBOJAUMOCTD PA3IMYHBIX CPE) U DJIEKTPOMArHUTHBIC
sIBJICHUS (TTPOLIECCHI), UCTIOJIb3Ysl (PU3MUECKUE BETMYMHBI: JICKTPUUECKHM 3apsl, cujia
TOKa, OJJICKTPUUECKOE HAaIpsDKEHUE, DJIEKTPUYECKOe COMPOTUBIIEHHE, PAa3HOCTh
noreniuanos, JJIC, pabora Toka, HHIYKIMS MarHATHOTO TOJs, cuila AmIiepa, cuia
JlopeHiia, ”HIYKTUBHOCTh KaTYIIKH, YHEPTHUS JIECKTPUUECKOTO M MAarHUTHOTO TOJIEH,
MepuojJ M 4YacToTa KoJieObaHWW B KoyeOaTeIbHOM KOHTYpE, 3apsj W Cuja TOKa B
MpoIecce TAPMOHUYECKUX AICKTPOMATHUTHBIX KoJIeOaHUM, (POKYCHOE PacCTOSTHUE H
OTNITHYECKasl CHJIa JIMH3BI; MPU OMMCAHWUU TPABUIILHO TPAKTOBATh (DU3UUYECKUN CMBICIT
WCTIONb3YeMBIX BEJIMYMH, WX OOO3HAYCHMs] M €JIWHHIIBI, YyKa3bIlBaTh (POPMYIIHI,

CBA3BIBAIOIIUE JAHHYTO (bHSquCKYIO BCIIMYHHY C IPYIr'UMHU BCIIMUMHAMU

11.5

OnuceiBaTh M3y4€HHBbIE KBAaHTOBBIC SBJICHUS M IMPOLECCHI, HCMONb3Yys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOoTa CBETa,
SHEprusi ¥ UMIYJIbC (OTOHA, MEPUOJ TMOJIypacHaaa, SHEprusi CBA3U aTOMHBIX fJEp;
MIPU OMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCHOJb3YEMbIX BEINYMH,
ux 0003HaueHUsT U EIWHUIBI; YKa3bIBaTh (HOPMYIIbI, CBS3bIBAIOUIME JAHHYIO
(bu3MYeCKyIO BEIMUMHY C APYTUMU BETUYMHAMU, BBIYUCIATH 3HAYCHUE (PU3UUECKON

BCIIMYUHBI

11.6

Ananu3upoBath PU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Yys (PU3NUECKUE 3aKOHBI U
MPUHIUIMBL: 3aKOH OMa, 3aKOHBI MOCJIEeI0BATEIbHOTO U MapauIeIbHOIO COETUHEHHS
MIPOBOJHHUKOB, 3ak0H JI>koynst — JleHlla, 3aKOH 3J€KTPOMAarHUTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcIpOCTpaHEHUS] CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI
MIpEeIOMIICHUS CBETa, ypaBHeHHe DiHIITeHHa g GoToddderTa, 3aKOH COXpaHSHHUS
SHEPrUH, 3aKOH COXpPAHEHHs WMITYJIbCa, 3aKOH COXPaHEHUs SJEKTPUUECKOTO 3apsia,
3aKOH COXpaHEHHUsI MaccOBOr0 4YHCINa, MOCTynatel bopa, 3akoH pajgrOaKTUBHOTO
pacmazna; TmTpU OTOM pa3inyaTh CIOBECHYIO (QOpPMYIHPOBKY 3aKOHa, €ro

MAaTEMAaTUYCCKOC BBIPAKCHUC U YCIIOBUA (F paHU1LbI, 06J'IaCTI/I) MMPUMCHUMOCTHU

11.7

OHpe,Z[eJ'IfITL HaIlpaBJICHUEC BCKTOpAa HWHAYKOUHW MAr"fuTHOI'O IIOJIA IIPOBOJHHUKA C

TOKOM, CHIJIbI AMnepa " CUJIbI HopeHua

11.8

CTpOI/ITL 1 OIIMChIBATh I/I306pa)KGHI/Ie, CO31aBacMOC IIJIOCKHMM 3CPKaJIOM, TOHKOM

JIAH30H




11.9

BBINONHATE SKCIEPUMEHTHI 110 HCCICIOBAHUIO (PU3MUECKUX SIBICHUH M MPOLECCOB C
UCIIOJIb30BAHMEM TIPSMBIX M KOCBEHHBIX H3MEPEHUH; NMpH 3TOM (POPMYIUPOBATH
npobnemy (3agady) ¥ THIOTE3y y4eOHOro SKCIEepUMEHTa, cOOMpaTh YCTaHOBKY U3

MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OIBIT U (HOPMYITHPOBATH BHIBOIBI

11.10

OCYHIGCTBJI?[TI) MMPAMBIC 1 KOCBCHHBLIC U3MCPCHUA (1)I/ISI/III€CKI/IX BCJIMYHH, IIPpHU 3TOM
BI)IGI/IpaTI) ONTUMAJIBHBIH CcHOCO0 HN3MCPCHUA U HCIIOJb30BATH HM3BCCTHBIC MECTOJbI

OLICHKH ITOTPEUIHOCTEN U3MEPEHNI

1111

HccnenoBaTh 3aBUCHMOCTH  (PU3UYECKMX BEIMYMH C HCIHOJB30BAHUEM MPSIMbBIX
U3MEpEHu; NpU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DPMKCHPOBATh pE3YJIbTAThI
MOJIyYE€HHOU 3aBUCUMOCTHU (PU3MUECKUX BEJIMYMH B BUJIE TaONUIL U IpadUKOB, AeIaTh

BBIBO/JIBI IIO pE3yJibTaTaM UCCICA0BAHUA

11.12

CoOmrogath mpaBuia 6€30MacHOrO Tpyza MPU MPOBEIECHUN UCCICIOBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEILCKOW U MPOEKTHON JIEATEIIbHOCTH

C MCIOJIb30BaHUEM MU3MEPUTENIbHBIX YCTPOMCTB U JIaOOPaTOPHOTo 000pyJOBAHUS

11.13

Pematp pacuérHbple 3amaud C SIBHO 3aJaHHOW (U3UYECKON MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHBI W MPHUHIMIIBI; HA OCHOBE aHalM3a YCIIOBUS 33/a4ll BbIOMpPATh
(bu3NYeCKyr0 MOJENb, BbIACIATh (PU3HUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBbIE
Uil €€ pelleHusi, MPOBOJUTH pacuéTbl M OLEHHUBATH PEAIBHOCTb IIOJyYEHHOTO

3HaYeHUs! PU3NYECKON BEITNUMHBI

11.14

Pemate kadecTBeHHbIE 3aJaud: BBICTpaMBaTh JIOTUYECKH HENPOTHUBOPEUUBYIO
LEMOYKY PpacCyXICHHI C OMOpoil Ha HM3ydEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

(bu3uYecKue SBICHUS

11.15

Hcnonb3oBath mnpu pelmieHud Y4eOHBIX 3a/ady COBpPEMEHHbIE HH(OpMAalMOHHbIE
TEXHOJIOTHHU Uil TIOHMCKA, CTPYKTYPUPOBAHHUS, HUHTEPHpPETAlMd U MpeACTaBICHUS
y4eOHOM U HAyYHO-TIOMYJISpHON HMHPOpMAIUK, TMOJIYYEHHONH U3 pa3IMyHBIX

HUCTOYHUKOB; KPUTUUCCKH aHAJTU3UPOBATH IIOJTy4acMYIO I/IH(l)OpMaHI/II-O

11.16

O0OBACHATH IIPHUHIIUIIbI HeﬁCTBHH MallluH, HpI/I60pOB N TCXHHUYCCKUX YCTpOﬁCTB;

pa3jinviaTth yCJIOBUSA UX 0€30I1aCHOTO MCITOIb30BaHHUs B HOBCGHHCBHOﬁ JKHN3HU

11.17

[IpuBoauTE mpuUMEpHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKU, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU

U TEXHOJIOTUN

11.18

Hcnonb3oBaTh TeopeTHYECKHE 3HAHUS IO (U3MKE B IOBCETHEBHOM >KU3HU IS
oOecrieyeHHss 0€30MacHOCTH MpH OOpalleHuH ¢ TOpubopaMu M TEXHUUYECKUMHU
YCTPOMCTBaMHM, Ul COXPAHEHMs 370POBbS M COONIIOJEHHS HOPM HKOJOTHYECKOTO

MOBEJICHUS B OKPYXaIOLlEel cpeJie

11.19

PaGorath B Tpymnmne € BBINMOJHCHUCM PA3JIMYHBIX COLUAJIBHBIX pOHCﬁ, IJIAHUPOBATDH

pa60Ty TpyIIbl, paddOHAJIBHO  pacOopeaciisiTb O OSI3aHHOCTH U IJIaHUPOBATDb




ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYyallUAX, aACKBATHO OLICHUBATDL BKJIaJ KaKA0I'0 U3

YYaCTHUKOB TPYIIIbBI B PEHICHUE PACCMAaTPUBAEMOM ITPOOIIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon Kon
pasne NpoBepsieMoro IIpoBepsiemble 3jIeMeHTHI COAEPKAHUS
Ja 3JIeMEHTAa
OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUA
®u3nka — Hayka o npupoge. Hayunble MeToapl MO3HAHUS
11 OKpyXaromero Mmupa. Posb 3KcnepuMeHTa W TEOpHH B IIpoLecce
MO3HAHUS NPUPOAbI. DKCIEPUMEHT B (U3UKE
1 MonenupoBanue (Qu3MuecKkux sBIEHUM U mpoueccoB. HayuHsble
runore3bl. Ou3nyeckre 3aKOHbl U TEOPUH. ['paHUIIBI TPUMEHHUMOCTH
1.2 ¢uznueckux 3akoHoB. [Ipunuun coorBercTBus. Poib 1 MecTo Gpu3uku B
GbopMUpOBaHMK  COBPEMEHHON  HAaydyHOM  KapTWHBI  MHUpa, B
MPaKTUYECKON JESITeTbHOCTH JIIOJeH
2 MEXAHHKA
KMHEMATHKA
211 Mexannueckoe  nBwkeHHE.  OTHOCUTENBHOCTD ~ MEXAHUYECKOTO
o nemxeHus. Cucrema orcuéra. Tpaekropust
[Tepemenienue, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
212 YCKOPEHUE MaTepUAIbHOM TOYKH, WX IPOEKIMH HAa OCH CHCTEMBI
KoopauHat. CII0)KEeHHUE MEPEMENIEHUN U CII0KEHHUE CKOPOCTEHN
PaBHOMEpHOE U  PAaBHOYCKOPEHHOE MPSIMOJIMHENMHOE  JIBUYKEHUE.
2.1.3 I'padykn 3aBUCHUMOCTH KOOpPIWUHAT, CKOPOCTH, YCKOPECHHS, IMYyTH H
”1 nepeMeNIeHUs1 MaTePUaAIbHOW TOUKH OT BPEMEHU
- 2.1.4 CBoOoaHOE nafieHue. Y CKOPEHHE CBOOOHOTO MaICHUS
KpuBonnneiinoe nBuxkeHue. PaBHOMEpHOE IBIKEHUE MaTepUaIbHOMN
215 TOYKA II0 OKPYXHOCTH. YTJIOBasg CKOPOCTb, JIMHEIIHAsi CKOPOCTb.
[Iepuon u gacrora. LleHTpOCTpEMUTENBHOE YCKOPEHUE
216 TexHudeckue yCTpoNCTBa: CIUAOMETD, IBUKEHUE CHAPSAIOB, LIETIHBIE U
o pPEMEHHBIE TIEpENAYN
[Ipaktuueckne  paGoTel.  M3MepeHne  MIHOBEHHOM  CKOPOCTH.
2.1.7 HccnenoBanue COOTHOIIEHUS MEXTy MYTSIMH, IPOIAEHHBIMU TEJIOM 3a

MnOoCJICAOBATCIbHBIC PpaBHBIC MMPOMCIKYTKHU BpPEMCHU npu




PaBHOYCKOPEHHOM JIBM’KEHUH C HAYAJIBbHOM CKOPOCTBIO, PABHOM HYJIIO.
WN3ydenue [BWKEHUS IIapuKa B BSI3KOM JKUAKOCTH. M3ydeHue

JABMXXCHUA TCJIA, 6pOH_IeHHOFO TOPU30HTAJILHO

JNHAMUKA
991 IIpuauun  otHocutenbHOcTH [ammiies. IlepBeiii 3akoH  HbroTona.
o HuepunanbHbie CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [lpuHuun cynepro3uiiuy Cui
Bropoi#t 3akoH HproTOHA [U1s1 MaTepHaIbHONM TOYKM B MHEPLMAIBHON
2.2.3 cucreme orcuéra (MCO). Tperuit 3akoH HploToHa A1 MaTepualibHBIX
TOYEK
954 3akoH BcemupHOro Tsrotenus. Cuna Tspkectu. [lepBas xocmuueckas
o cKopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe tpenue. Cuma TpeHUs CKOJIBKEHUS U CHUJIa TPCHHS
2.2.6 nokosi. Koapduuuent tpenus. Cuna CONpOTUBICHUS NPU JIBUKEHUU
2.2 TeJa B )KUJIKOCTH HJIU Ta3e
997 [ToctynarensHOe M BpallaTelbHOE ABM)KEHHE a0COJIIOTHO TBEPAOTO
o Tena
298 MoOMEHT cuibl OTHOCHUTENBHO OcH BpamieHud. [lnedo cunel. YcnoBus
o paBHOBecus TBEporo Tena B MCO
299 TexHuueckue ycTpoWCTBA: MOJALIMITHUKH, ABUKEHHE HCKYCCTBEHHBIX
o CIIyTHUKOB
[TpakTrueckue paboThl. M3ydenue nBuxkeHHs Opycka MO HAKIOHHOM
IUIOCKOCTH  TOJ| JIEWCTBUEM HECKOJbKUX cuil. lMccnenoBanue
9910 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B JehopMUpYyeMOii
o Opy)KHHE M PE3UHOBOM o0Opaslie, OT BEIWYMHBI UX JedopMaluu.
HccnenoBanue yciaoBuii paBHOBECHS TBEPAOIO Tejla, MMEIOLIETO OCh
BpalllCHUS
###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE
231 NmMnynbc MarepuaibHOM TOYKH, CHUCTEMbl MAaTepUAIbHBIX TOYEK.
- NMnynbe cuiibl 1 ”3BMEHEHHNE UMITYJIbCA TENa
23 232 3akoH coxpanenus ummnyinabsca B UCO. PeakTuBHOE IBHXKEHUE
233 PaGora cuisr
2.3.4 MOLIHOCTE CHIIBI




Kunernueckass  sHeprusa  marepuainbHOM — TOukM. Teopema o

2.3.5 .
KWHETUYECKOW SHEPrUn
[lorenumaneHas  sHeprus.  [loTeHnManbHas  3HEprus  yupyro
2.3.6 nepopmMupoBaHHOW TPYKUHBI. [loTeHIMANIbHAS SHEPTUS Tena BOIU3U
MOBEPXHOCTU 3eMITH
[loreHnmaneHple ¥ HEMOTEHIMAJbHBIE  CHIbl.  CBs3b  pabOTHI
2.3.7 HEMOTCHIMAJIbHBIX CWJI C UW3MEHEHHEM MEXAHWYECKOM JHEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPrun
2.3.8 Yupyrue u Heynpyrue CToJIKHOBEHUS
239 TexHuyeckne YCTpPOWCTBA: JBWKEHUE PAKET, BOJOMET, KOIIEp,
o IPYXUHHBIN TUCTOJIET
[Ipaktuyeckue paboTel. M3ydeHue cBA3M CKOpOCTEH Tel  MpH
2.3.10 Heynpyrom ynape. MccrnenoBanue cBsizu pabOTHI CHIIBI ¢ H3MEHEHUEM
MEXaHUYECKOI SHEepPTUu Tea
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUU
OCHOBHbIE ~ TIOJIOKEHHUS  MOJEKYJISIPHO-KMHETHYECKOM TEOpHH.
3.1.1 bpoynoBckoe  gBwxkenwe. duddysus. Xapakrep IBWKEHHS U
B3aMMO/ICHICTBHS YaCTHI] BEIIECTBA
312 Mogenu cTpoeHHs ra3oB, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHHE
o CBOMCTB BeIlleCTBA HA OCHOBE 3TUX MOJeeH
3.1.3 Macca mounekyi. KonmdectBo BeniectBa. [loctosinnass ABoraapo
314 TennmoBoe paBHOBecue. Temmeparypa u e wusMmepenue. Illkana
o temnepatyp Llenbcus
3.1 . Mogens wuaeanbHoro ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
o KUHETHYECKOW TEOPUH UeaIbHOTO ra3a
" AbGcomoTHas Temreparypa Kak Mepa cpeiHeil KWHETUYECKOH SHEepruu
o TEIJIOBOIO JIBWXKEHHUs yacTHll rasa. [llkana remnepatyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH [lanpToHa
318 l'azoBele 3akoHBI. M30mpouecchl B MACANBHOM Tra3e € MOCTOSHHBIM
. KOJINYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, U300apa
3.1.9 TexHuueckue ycTpoiicTBa: TepMOMeTp, GapoMeTp
3110 [Ipaktuyeckue paboTel. M3mepeHne Macchl BO3AyXa B KIIACCHOM

koMHare. MccinenoBanye 3aBUCUMOCTH MCXKAY mapamMeTpaMu COCTOAHUA




pa3peKeHHOTO rasa

OCHOBbI TEPMOIMHAMUKHN

321 TepmoauHamuueckas cucreMa. Buyrpennsis JHEprus
o TEPMOJMHAMUYECKON CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS
395 KonuuectBo TemnoTsl u paboTta. BHYTpeHHss1 SHEprus 0JIHOATOMHOTO
o UJICAIBHOTO ra3a
Buapl Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, H3JIyUYCHUE.
3.2.3 TemnoéMkocTs Tela. YaelpHas  TEIUIOEMKOCTH BemiecTsa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade
[IepBeiii 3akOH TepMOAMHAMHKHM. IIpuMeHeHHMe nepBOro 3akoHa
3.24 TEPMOJAMHAMHUKM K H30mpoueccaM. ['paduueckas HHTEprpeTanus
3.2 paboThl Taza
TemmoBble MamuHbl. [IpyUHUWNBI  AEUCTBHS  TEIUIOBBIX  MAIIWH.
398 [IpeoOpazoBanusi SHEpruM B TEIUIOBBIX MammuHaX. Koaddunment
o nonesnoro aevictBus (manee — KIIJI) TeroBoii mammnsl. [ukn Kapao
u ero KITJ{
Btopoit 3akon TepMmomuHamuKu. HeoOpatMMoCTh  MpOIECCOB B
3.2.6 npupoae.  TemioBble  ABUTATENM.  JKOJOTHYECKHE  MPOOIEMbI
TEIUIO3HEPTeTUKH
397 TexHudeckre ycTpoNCTBa: IBUTATEh BHYTPEHHETO CrOpaHusl, OBITOBOM
o XOJIOIWIBHUK, KOHUIIMOHEP
3.2.8 [IpakTrueckue paboThl. MI3Mepenue yaenbHO# TemIoEMKOCTH
AT'PETATHBIE COCTOSAHN A BEIHECBA. ®A30BbIE I[IEPEXO/IbI
[TapooOpa3oBanue u koHAeHcauus. McrnapeHue M KureHue. YaenbHas
331 TEIIoTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JaBJICHUS
3.3.2 AOCOmIOTHAS M OTHOCUTENbHAS BIKHOCTh BO3yxa. HachIeHHbIi nap
33 333 TBépnoe temo. Kpucraminueckue u amopdubie Tena. AHH3OTPOIHUS
' - CBOMCTB KpucTaoB. XKuakue kpuctamisl. CoBpeMeHHbIE MaTepUabl
334 [InaBnenne w KpuUCTaTM3alMsa. YJelbHas TEIUIOTa TUIABJICHUS.
o Cybnumarus
3.3.5 VYpaBHeHUE TEIIOBOTO OaaHca
336 TexHuueckrue yCTpOMCTBA: TUTPOMETP U ICUXPOMETP, KaJOPUMETP,

TCXHOJIOTUU TIOJYUYCHHUSA COBPCMCHHBIX MATCpUAIIOB, B TOM YHCIIC




HaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7 [IpakTnueckue padoTsl. Mi3MepeHue BiIa)xHOCTH BO31yXa
4 DJIEKTPOJJMHAMUKA
DJIEKTPOCTATUKA
DnekTpuzanus Tell. DIeKTpUuueckuil 3apsan. [[Ba Buaa 3JIE€KTPUYECKUX
41.1 sapson
412 [IpoBOAHUKH, AUBIIEKTPUKH U MOJIYIIPOBOIHUKHU
4.1.3 3aK0H COXpaHEHUS AIIEKTPUUECKOTO 3aps/ia
414 B3aumoneiictue 3apsnoB. 3akon Kynona
Onexrpuyeckoe mose.  Hampsok€HHOCTH — AIIEKTPUYECKOTO  TTOJIS.
415 [IpyHnun cynepnio3unuu. JIMHAKM HaNpsSKEHHOCTH 3JIEKTPUYECKOTO
TIOJIST
4.1 Pabora cunm oanmektpocrarmdyeckoro mosst.  [lotenmman. PasHocTh
416 MOTEHIINAJIOB
[IpoBOHUKNA W JAWAIIEKTPUKH B TIOCTOSIHHOM DJIEKTPUYECKOM IIOJIE.
AL JysnexTpuyueckas NPOHUIIAEMOCTh
418 DIIEKTPOEMKOCTb. Konnencarop. DJEKTPOEMKOCTh TJIOCKOTO
o KOHJIEHCATOPa. DHEPrus 3apsKEHHOT0 KOHEHcaTopa
Texnnueckue YCTpOMCTBA: AIEKTPOCKOI, AIEKTPOMETP,
4.1.9 AJIEKTPOCTATHYECKAS 3aIuTa, 3a3€MJICHHE  DJIEKTPOIPHUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP
4.1.10 [IpakTrueckue padboThl. MI3MepeHue J1eKTpoEMKOCTH KOHICHCATOpa
HHPar#HITOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMUHBIX CPEJIAX
VYcnoBusi  CylIecTBOBaHHMSI  MOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKa.
421 Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1715 ygacTka Lenu
4.2.3 DNEKTPUUECKOE COMTPOTUBIICHHE. Y ICIbHOE COMTPOTUBIICHHE BEILIECTBA
4.2 [locnenoBatensHoe, napajijiesabHoe, CMeIIaHHOE COeIMHEHNE
424 IIPOBOJHUKOB
425 Pabora anexkrpuueckoro Toka. 3akoH /xoynsa — Jlenna
4.2.6 MOIIHOCTB NEKTPUYECKOTO TOKA
427 anekTpoABIKyas cuia (nanee — 3/(C) u BHyTpeHHEe CONPOTHBIICHNE

UCTOYHUKA TOKa. 3akoH OMa i IOJTHOM (3aMKHYTOM) JIEKTPUIECKON




uenu. KopoTkoe 3aMbIKaHue

DJIEKTPOHHAs  MPOBOAUMOCTH  TBEPIABIX METAIOB. 3aBUCHUMOCTH

428 CONPOTHBIIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTD
4.2.9 DnexTpuueckuil TOK B Bakyyme. CBOMCTBa AJIEKTPOHHBIX ITyYKOB
[onynpoBoguuku. CoOcTBEHHass M IpUMECHas IPOBOJUMOCTh
4.2.10 noynpoBoaHUkoB. CBoiicTBa P-n mepexona. [lomynmpoBoaHUKOBBIE
puoOOpHI
4211 ONeKTpuYeckuid  TOK B DJJEKTPOJIUTaX.  DJEKTPOJIUTHUYECKas
o JUCCOIMAINA. DIIEKTPOIIU3
DNeKTpUYeCKuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATEIHHBIN
4.2.12 paspsia.  Pa3nuyHble TUNBI  CaMOCTOSITENBHOTO — paspsga. MoiaHus.
[Tmazma
TexHuyeckue  yCTpOMCTBA:  aMmIlepMETpP,  BOJIBTMETP,  PEOCTaT,
HMCTOYHUKHI TOKa, 3JIEKTpOHArpeBaTeIbHbIE puOOpBHL,
4.2.13 JJIEKTPOOCBETUTEIbHBIE ~ TPUOOPBI,  TEPMOMETP  COMPOTHUBJICHUS,
BaKyyMHBIT N0, TEPMHUCTOPHI u (boTOpe3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN TNOJ, TAJIbBAHNUKA
[Ipaktudeckue  paboThl.  M3yueHuWe  CMEIIAaHHOTO  COEIUHEHUS
4514 PE3UCTOPOB.
N3mepenne D/]C ncrouyHuka TOKa M €ro BHYTPEHHETO COMPOTUBJICHHUS.
Habmonenue snexrponuza
11 KJIACC
Kon
Koanposepsie
pasae IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS
MOro
Ja
3JIeMEeHTAa
4 OJIEKTPOJUHAMUKA
MAI'HUTHOE ITOJIE. JIEKTPOMATHUTHAS UHYKIA
431 [TocrosiHHbIe MarHuThl. B3anMoaeiicTBrE NOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe mone. Bekrop MarHuTHOM UMHAYKUMW. [IpuHOmn
4.3.2 cynepno3uiuu. JluHun MarHuTHOM WHAyKnuu. KapTuHa nuHMiA

MarauTHOM HWHAYKIHUU IOJIA NOCTOSTHHBIX MATrHUTOB




MarnuTtHOEe MOJ€ IPOBOJHHMKA € TOKOM. KapTuHa nuHUN 10s

AJIAHHOIO  [psAMOIo IMPOBOJHHMKA MW 3aMKHYTOTO KOJIBICBOI'O

433 MPOBOJIHMKA, KaTymku ¢ TokoMm. OnbiT Dpcrena. B3aumonelicteue
IPOBOJHHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJIyJib U HaNpaBJICHHUE
Cuna Jlopenia, e€ MOIy/b U HarpaBieHue. [[BrkeHue 3apspKeHHON
435 YaCTHUIIBI B OJJHOPOIHOM MarHUTHOM T10J1e. PaGoTa cunbl Jlopenua
4.3.6 SIBneHune IEeKTPOMAarHUTHOM MHTyKIIUU
437 [ToTok BeKTOpa MarHUTHOM UHAYKIIUU
4.3.8 O/1C unayKuuu. 3aK0H 3IEKTPOMAarHUTHON UHyKIuu Dapaest
BuxpeBoe snexrpuyeckoe noine. 3C MHAYKIUU B NPOBOJHHUKE,
439 JBUKYIIEMCSI TIOCTYNATeNIbHO B OJJHOPOJHOM MarHUTHOM I10J1€
4.3.10 [IpaBuiio Jlenia
4.3.11 NunyktuBHOCTD. SBNeHne camonHaykiuu. 3/[C caMOMHIyKITNN
4.3.12 DHeprusi MarHUTHOTO TOJISl KATYIIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE TIOJIE
TexHnueckne yCTpONCTBA: MOCTOSIHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
43.14 3JIEKTPOIBUTATEb, YCKOPUTEIH DJIEMEHTAPHBIX YacTHIL,
WHIYKIIMOHHAs [1€Yb
[TpakTrueckue paboThl. M3ydueHne MarHUTHOTO MOJIS KATYIIKH C
4.3.15 TokoM. MccnenoBanue 1elCTBUS IOCTOSIHHOTO MarHuTa Ha paMKy ¢
TokoM. MccnenoBanue siBJIEHUS 3J1€KTPOMarHUTHOM MHIYKIIMHU
5 KOJIEBAHM A 1 BOJIHbI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarenbnast cuctema. CBoOonHbie koneOaHus. ['apmoHnueckue
>11 konebanus. [lepuon, yactora, ammnutyaa u ¢aza KoneGaHun
51.2 [IpyxuHHbBIM MagTHUK. MaTeMaTH4eCKUil MasiTHUK
51 VYpaBHeHue rapMoHuueckux Kkosiebanui. Kunematuyeckoe U
. >13 JMHAMUYECKOE ONHCaHUE KOJIEOATEIbHOTO JIBIKEHUS
[IpeBpaiienue >HEPruM NpU TapMOHUYECKHX KojeOaHusx. CBsi3b
5.14 aMIUTUTY/Abl KOJIEOAHWM HCXOAHOW BENWYMHBI C aMIUIMTYAaMU
K0JIeOaHUH €€ CKOPOCTU M YCKOPEHUs
5.15 KonebarenpHbrit KOHTYP. CBoOOHBIE  AJIEKTPOMArHUTHBIE




KoJIe0aHUs B HJCATHHOM KOJIEOATeIbHOM KOHType. AHanorus
MEXJIYy MEXaHWYECKMMU U DJICKTPOMATrHUTHBIMU KOJICOAaHHSIMHU.

®opmyna TomcoHna

5.16

3aKkoH COXpaHCHU SHEPTHUU B UACAIIbHOM KoJIcOaTeIbHOM KOHTYpC

5.1.7

BoinyxneHHble MexaHudeckue kosiebanus. Pezonanc. PesonancHas

KpuBasi. BEIHYX/I€HHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUSI.

5.18

[lepemennsbiii Tok. CHHYCOUAATBHBIN IEPEMEHHBIH TOK.

5.19

MOoONTHOCTh TEPEMEHHOTO TOKa. AMIUIMTYIHOE W JACUCTBYIOIIEE

3HAYCHHUE CHUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpanchopmarop. IlpousBojcTtBo, mepemaya u  MOTpeOICHUE
NEKTPUYECKON IHEPTUU. DKOJOTUUECKHE PUCKH MPU NPOU3BOJICTBE
JIEKTPUIECKON DHEpPIUH. KynsTypa HCIIOJI30BAHUSA

3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU

5.1.11

Texnudeckne ycTpoucTBa: ceiicmorpad, SIEKTPUUYECKUN 3BOHOK,

JIMHHH 3JIeKTpoIiepeiad

5.1.12

[IpakTnueckue paboTel. MccnenoBaHue 3aBHUCHMOCTH —IEpHOJIA
MaJIbIX KojieOaHMH I'py3a Ha HUTU OT JUIMHBI HUTH U Macchl Tpysa.
HccrnenoBanue NEPEMEHHOTO TOKa B LENH W3 TOCIEIOBATENBHO

COeIMHEHHBIX KOHJEHCATOPa, KAaTYIIKU U Pe3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

Mexanudeckue BOJHBI, yCIOBHsS pacnpocTtpaHenus. Ilepumon.
CkopocTh pacnpocTpaHeHus U JUIMHA BoJIHBL. llomepeunbie u

IIPOAO0JbHBIC BOJIHBL

5.2.2

###Par### Nnrepdepennus u qudpaxiys MeXaHUISCKUX BOJTH

5.2.3

3Byk. Ckopoctb 3Byka. I'pomkocTh 3Byka. Bbicota TOHa. TemOp

3ByKa

5.24

:‘)HGKTpOMaFHI/ITHBIC BOJIHEI. YcaoBus H3JIIYYCHUA
QJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas OpHCHTAUA BEKTOPOB E, Buv

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

5.2.5

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE, IPEIOMIICHHE,
HOJIsIpU3aLus, Tdpaxmus, uHTEp(EpeHIIHsL. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ikana OJICKTPOMAIrHUTHBIX BOJIH. HpI/IMCHCHI/IC AJICKTPOMArHuTHBIX

BOJIH B TCXHUKE U 6BITy




[Ipunnunel  paguocBsi3u W TeneBuAcHus.  Paguosokanus.

S2.1 DIEKTPOMATHUTHOE 3arPA3HEHNE OKPYKAIOLIEH CpeIbl
Texnuueckue YCTpOMCTBa: MY3bIKaJIbHbIE UHCTPYMEHTBI,
5.2.8 yIbTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE M MEAWIIMHE, pajap,
paaroNIpUEMHHIK, TeJIEBU30D, aHTeHHA, Tenedon, CBY-meun
OIITUKA
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETAa B OJHOPOJHOM Cpele.
531 JIyu cBera
OtpaxkeHne cBeTa. 3akoHbl OTpakeHus cBera. [locTpoenue
532 M300paKEHHi1 B TIIOCKOM 3epKalie
[Ipenomnenne cBera. 3aKOHBI TPEOMIICHUS CBeTa. AOCOIIOTHBIN
533 T0Ka3aTellb MPeIOMICHUS
[lomnoe BHyTpeHHee oTpaxeHue. [IpenenpHBId yroa  MOJIHOTO
>34 BHYTPEHHETO OTPaKCHUS
5.35 Hucnepcus ceera. CnoxkHblii cocTaB 6enoro ceera. L[er
Colwuparorue ¥ pacceuBaroniue JUH3BL. ToHKas JuH3a. DOKycHOE
paccTosiHie W ONTHYEeCKas CWja TOHKOW JnMH3bL. [locTtpoenue
536 M300pakeHnil B COOMpPAIONIMX M PACCEMBAIOMINX JIHH3aX. Dopmyna
- TOHKOM JIMH3BI. Y BEIIMYCHHE, JaBAEMOC JIMH30M
' 5.3.7 [Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHKHU
Nntepdepennuss  cBera. KorepeHTHbIE  HCTOYHUKH. Y CIIOBUSA
5.3.8 HAOIOJICHUS] MAaKCUMYMOB M MUHHUMYMOB B HHTep(EepeHLIUOHHOM
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB
Hudpakius  cBera.  JludpakimuoHHas — pemérka. Y CIOBHE
5.3.9 HaOIIOAEHUS TJIaBHBIX MaKCHUMYMOB pu aJIeHuu
MOHOXpPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
Texuuueckue yCTpOMHCTBa: OUKH, nymna, doroanmapar,
5.3.11 NPOCKIUOHHBIA  anmapar, MHUKPOCKOIN, TEJECKOI, BOJIOKOHHAsS
ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TOISIPOU
[Ipaktrueckue paboThl. V3MepeHue TmoKazaTenss MPETOMIICHHSL.
5.3.12 HccnenoBanue cBoicTB m300pakeHuid B nuH3ax. HaOmromenue
JCTIEPCUU CBETA
6 SJIEMEHTbI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH




['panuuBl TPUMEHUMOCTH KJIACCUYECKOW MeXxaHukH. [locTynaTel

6.1 TEOPUU OTHOCUTENIbHOCTU: HWHBAapUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U

0.2 COKpAIlEHHE UTUHbI

6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHLIbI
CBsi3p Macchbl C JHEpruedl M UMIYJIbCOM CBOOOJHON YacCTHUIBL

o4 DHeprus NOKosi CBOOOJHON YaCTHUIIbI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOW OIITUKU

®ortonsl. Popmyna [Tnanka cBsi3u sHEpruu (PoTOHA € €ro 4aCTOTOM.
rd DHeprus u UMIyJbe (OTOHA

OtkpsiTue u uccnenoBanue porordpdexra. Onbitel A.I'. CTonerona.
712 3akoHbI GoTodddhexTa

7.1 VpaBuenue Oiinmrerina s dotodddexra. «KpacHas rpanuiia»

713 doTorddexra
7.1.4 JaBnenune cBera. OnwiTe! [1.H. JIeGenena
7.1.5 XHUMHYECKOE JIEiCTBUE CBETA

Texaudeckue ycTporcTBa: (OTOIIEMEHT, (HOTOMATINK, COTHEUHAS
716 6aTapes, CBETOIHO

CTPOEHUE ATOMA

Mogenb aroma Tomcona. OneiTel Pesepdopa mo uccnenoBannio
r2d cTpoenus aroma. [Inanerapnas Mmozaens atoma

[locrymatet bopa. Wznyuenume u moryomeHue (OTOHOB TIpU
71.2.2 nepexoJie aToMa € OJHOTO YPOBHSI 3HEPruM Ha Apyroil. Bumbl

cnekTpoB. CHeKTp YpOBHEM SHEPruu aroMa BOAOpoaa

7.2 Bonnosble cBoiicTBa yactui. Bonubl ge bpoiinsa. KoprmyckynspHo-

123 BOJIHOBOH nyanu3M. Jludpakuus 3JeKTPOHOB Ha KpHCTaIIaxX

CrioHTaHHOE M BBIHYXJECHHOE M3IIydeHHE. Y CTPOMCTBO W MPUHIIMII
r24 paboTsl na3epa

TexHuueckue ycTpOWCTBA: CHEKTPaJbHBIA aHaIM3 (CHEKTPOCKOMN),
725 Ja3ep, KBAHTOBBII KOMITBIOTED
7.2.6 [IpakTuyeckue paboTsl. HabmoneHne nuHeiuaToro crekTpa




ATOMHOE SIJIPO

731 MeTo 11 HAOIIOICHUS ¥ PETUCTPAIIMH JIEMEHTAPHBIX YACTHII
OtkpsiTHe paguoakTuBHOCTU. ONBITH Pedepdopaa mo onpeneneHuto
cOoCTaBa paauoaKTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oeta-,

732 raMma-u3JIydeHus. BrusHue  paguoakTUBHOCTH HAa  KUBBIC
OpraHu3MbI
OtkpbiTHE mnpoTOHa U HeWTpoHa. HykinonHas Mozens sjapa

7.3.3 l'eitzenbepra — MBanenko. 3apsin sanpa. MaccoBoe 4YHCIO spa.
H3oTomsl
Anbda-pacriaf. DJEKTPOHHBI W TO3UTPOHHBIM  OeTa-pacman.

734 'aMMa-u3TydeHne. 3aKOH PaJoaKTUBHOIO pacraia

7.3 DHeprus CBS3M HYKJIOHOB B siape. SnepHble cuibl. [ledexT macchl

7.3.5
anpa

7.3.6 Snepurie peakiuu. Jlenenre u CUHTE3 siIiep
Snepuerii  peakrop. Tepmosimepubiii  cuHTe3. [IpoOmembr

7.3.7 MEPCHEKTUBBl  SJIEPHOM SHEPreTUKH. JKOJIOTHYECKUE ACTIEKTHI
SIEPHOU SHEPTETUKHU
DJIeMEHTapHbIE YaCTHUIIBI. OTKpbITHE MO3UTPOHA.

738 dyHaMeHTaTbHbIE B3aMMOICHCTBHS
TexHuueckue ycTpoucTBa: A03UMETP, kKamepa BuibcoHa, siaepHbIi

739 peakTop, aToMHass bomba
[TpakTrueckue paboTsl. McciaenoBanue TpekoB 4yacTHIL (110 TOTOBBIM

7.3.10
(dhoTorpadusim)
OJIEMEHTBI ACTPO®U3UKU

Bun 3Bé3gHoro Heba. CosBe3nusi, SpKUe 3BE3bI, IUIAHETHI, WX
81 BUJUMOE JIBIDKEHUE

Conneunas cucrema. [1nanerst 3emHo# Tpymmbl. [I1aHeTbI-ruranThi
8.2 U HUX CIYTHUKH, KapJauKOBbIe TuiaHeThl. Maibie Tena CosHe4HOM

8 CHCTEMBI

8.3 Counnue, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Ucrounuk snepruu ConHua v 3BE37

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTUKHU: Macca, CBETUMOCTb, Pajnyc,
8.5 TeMIepaTypa, uX B3auMOCBs3b. Jluarpamma «CreKTpalbHBIA KIace —

CBCTHUMOCTDB». 3B63I[BI TJIaBHOH IOCIEI0BAaTEIbLHOCTH. 3aBHCUMOCTD




«Macca — CBETUMOCTBY IS 3BE3]1 TJTIaBHOM MOCIIEI0BATEIbHOCTH

8.6

###Par###BuyTpenHee CTpOEHHUE 3BE3I. CoBpemMeHHbIe
NPECTaBICHUS O MPOUCXOXKACHUU U 3Boronmu CoiHIa W 3BE3L.

Jrarbl JKU3HN 3BE3

8.7

Mneunsiii I[lyte — nama [amaktuka. CrnupaibHas CTpPyKTypa
lamakTukn, pacnpenenenue 3BE€3a, raza v neuM. [lonokeHune u
newkenne Connna B Tamaktuke. Ilmockas u  cdepuueckas

noacucTeMb! I alakTHKN

8.8

Tuner ranaktuk. Papuoramaktukn u kBaszapel. UEpHBIE OBIPBHI B

AApax rajlakTuk

8.9

Bcenennas. Pacimupenne Bceenennoit. 3akon Xa06ma. PasOeranume
ranaktuk. Bo3pact um paauyc Bcenennoi, teopusi bombiioro

B3pbIBA. Mojens «ropsuei Beenennoi». PenmukToBoe usiydeHue

8.10

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnapie

po0GJIeMbl aCTPOHOMUU




YYEBHO-METOJNYECKOE

OBECIHEYEHME OBPA3OBATEJLHOIO

MPOLIECCA

OBSIBATEJILHBIE YUYEBHBIE MATEPUAJIBI IS VUEHUKA

» ®usuka, 10 xknacc/ Msaxumes I'.41., byxosies b.b., Corckuit H.H. nox
penakmueit [lappentoeBoit H.A., AkiinonepHoe o61miectBo «M3aaTenbcTBO
«IIpocsemienne»

» Gusuka, 11 knace/ Mskumes I'.J1., Byxosiues b.b., Yapyrun B.M. nox
penakmueit [TappentoeBoit H.A., AkiinonepHoe o6mecTBo «M3marenbeTBo

«HpOCB@IIIGHPIG»

METOINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1 http://nsportal.ru - cormanpHas ceTh pabOTHUKOB 00pa30BAHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - ¢hecTuBans megarorudeckux uae
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit muist yaureneid GU3HKHM U MX YICHHKOB.

5 http://www.physics.ru/ - matepuaiibl o pusuke.

6 www . ege .edu.ru - uaopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru/ - enunas xomexnus [{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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