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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OONIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHUN K pe3ysibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW MporpamMMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ yuérom (enepanbHOH paboyell HporpaMMmbl BOCIUTAHUS U
KOHLEMUUU MpenojaBanus yuyeOHoro npenMera «dusmka» B 00pazoBaTeabHBIX
OpraHu3anusaXx Poccurickon Oenepanuu, peAN3YIOLINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbl Mupa oOyudarommxca 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIHHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb peallh3alluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHBIMM YYE€OHbIMU TpenMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs] (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (M3HUKHU: JIMYHOCTHBHIE,
MeTanpeIMeTHbIE, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3ukKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM O0yUYEHUS;

e cojepxaHue yuyeOHoro npeameta «Pusmnkay 1mno rogam o0ydeHusl.

dusrka Kak Hayka O HambOojee OOIMMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOMINMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (PH3ndYecKue 3aKOHBI
JIe)KaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueid wm actpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3MYECKUX 3HAaHMM  OmpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
W3yuyenrne (QuU3MKHM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOyYarommxcs, B (OpMUpPOBaHME YMEHHH MPUMEHSTH
Hay4HbIM METOJI O3HAHUS MPU BBIMOJHEHUU UMU YUEOHBIX UCCIEAOBAHUN.

B ocHOBYy kypca (usmku s ypOBHS CPEIHETO O0OIIero oOpa3oBaHUS
MOJIOXKEH pSAJ HMAEH, KOTOpbIE MOXXHO paccMaTpuBaTh KakK MPHUHLMIBI €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCA JOTHYECKH
3aBEpPHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKHU
o0beUHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTCs
(dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaunus TpeArnosiaraeT HCMIOIb30BaHUE
T'YMaHUTApHOTO TOTCHIHMAa (DU3UYCCKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTHS
¢u3ukn ¢ pasBUTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMH U 3KOJIOTHYCCKUMU TIPOOICMaMHU.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mnpeamnonaraer
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TIOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TCXHHKH M TEXHOJOTHH, a TaKkKe 0OCYXICHHS
npo0JIeM pallioOHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepXHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHUH, MJi1 OIKCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTAIBHOU AESITEIILHOCTH O00Yy4YaloIIUXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (U3HKM — 3TO HCHOJBb30BAHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCICPUMEHTOB M J1Ta0OpaTOpHBIX pabdoT,
KOTOpBIC B TIporpamMMme mno (pusuke oObeIMHEHBI B OOMIWN CIMCOK YYCHHYECKHX
MpakTU4YecKux padoT. BriaeneHne B yka3aHHOM TmepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS ¥  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeabHOrO Ipoliecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS MU
ocHamieHus kabwHera Qusuku. llpu dToM oOecnedywBaeTCss  OBIAJICHUE
OOy4JaromMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHsS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYWH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

Bonpiioe BHUMaHHME yHENSETCS PENICHHIO PACYETHBIX M KAa4eCTBEHHBIX
3amad. [Ipu 3TOM a1 pacd€THBIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJIaHHON (HYU3UYECKOU MOJIEIIBIO, TTO3BOJISIONTNE TPUMEHITH N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN M MPOILECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3MKH WIM B YCIOBHSIX HMHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabuHere (QU3MKU TOIKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (QU3MKe YUEHUYECKHX MPAKTUYECKHX PaboT M JAEMOHCTPAIlMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOE 000pyaoBaHWe (HOPMHPYETCS B COOTBETCTBHH C
NPUHIIUTIOM MHUHHMAJIBHOW JIOCTATOYHOCTH MW 00eCrevYMBaeT IOCTaHOBKY
NEPEUYNCIEHHBIX B TporpamMMme M0 (U3HKE KIIOUEBBIX JEMOHCTpAIMA IS
UCCIICJIOBAHUS  HM3yYaeMbIX SIBICHUH ©  TPOIECCOB, OMIUPHUYECKHX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX padboT
dbopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdeckue KOMILIEKThI
71a60paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIAMH U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHA OOYYAIONIUXCSA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3y4YCHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKU;

e (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3HUeCcKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUN O ponu (PUMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX 1eneld oOecreynBaeTcs pelIeHHeM CIeIyIoIUX 3a7ad B

nporecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEIHETO 00IIEeTro 0Opa3oBaHus:



e TMpUOOpETECHUE CHCTEMBI 3HAHUU 00 o0mux  (HuU3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJAMHAMMKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsicHEHUs (UBMYECKUX SBJICHUN B TMPUPOAEC U ISl TPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU;

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3aJad C SBHO 3a/JlaHHOM
¢uznueckol MoOAENbl0, 3aJad, MOJPa3yMEBAIOIIUX CAaMOCTOSITEIBHOE
co3gaHue GU3NUEeCKOW MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB U TMPHUHIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTaluy HUHPOpMalUH,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTHUA YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 xmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipennaraemseiii B mporpamMme Mo (QuU3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX padoOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3zjnen 1. ®uzuka u MeToAbl HAYYHOT'0 MO3HAHUSA

®uszuka — Hayka o npupoxae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOIIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckue 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKON AEATEIBHOCTH JIFOEH.

Jlemoncmpayuu

AnHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOI'O JIBHKCHHUSI.
Cucrema orcu€ta. Tpaektopus.

[lepemMerienre, CKOpOCTh (CpefHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIBHON TOYKH, MX MPOCKIMH HAa OCH CHUCTEMbI KOOPIMHAT.
CiioxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBrkeHHe. I paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNyTH U TepeMeIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHOoe majzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonuneintnoe  naBwxkeHue. J[BWKEHHME  MaTepUaIbHOW TOYKM 10
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u gactota o6pamenus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuuecknue yCTpOWCTBA W IMPAKTUYECKOE MPHUMEHEHHUE: CIHUIOMETD,
JNBH>KEHUE CHAPSAI0B, LICITHbIC U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKHUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUI C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K FOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Hanpagnenne ckopocTu npu IBUKEHUH IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO IABHMKEHHUS C LIEIBIO OMPENEICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEIOM 34
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM KUJKOCTH.

N3yuenue nBrxkeHus Tenaa, OporeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocutenbHOocTH  ['amunes. Ilepsbii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKU. Tpetuii 3akoH HeroToOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenusa. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHusl, kaueHusi). Cumna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOIBKEHHS U cuiia TpeHus nokosa. Kosaddumuent tpenusi.
Cuita conpoTUBIEHUS NPU IBUXKEHUU TEJa B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COMIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumibl. YcimoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPHUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIUu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e OopMaIium.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HAaKJIOHHOM MIIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

Nmnynbe MatepuanbHOM TOYKU (Tesa), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHL.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyxkuHbL.  [loTeHUManbHass dHEpPruss Tejda  BOIU3H
NOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIMAIBHOM SHEPTUN B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C UBMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBHKCHHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIIBIX TEJI U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl MoJiekyi. KonnuectBo BemiectBa. [locTossHHas ABoraapo.

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



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneesa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTbl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, HIUTIOCTPUPYIOLIAs TPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS HMIEAJbHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXK1Y TapaMETPaMH COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crIocoObI e€ n3meHenus. KonnuectBo TemaoTsl U padota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJIbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEINIOEMKOCTh BEILECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[Tonsitue 06 ammabatHoMm mporecce. llepBblii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJMHAMHKH K Hm3omporeccam. ['padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MammHaX. Koaddumument mone3noro
nenctBus TemioBor MamwuHbL. [ukn Kaprno m ero kod3d@uimeHT Mojie3HOro
JNEeNUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEIII03HEPTETUKHU.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MpPU COBEPIICHUU PaOOThI: BBLIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 2HEPrun (TEMIIEpaTyphl) Tea MpU TEIIonepeaaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh Bo3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble Matepuanbl. [liaBieHue wu
KpUCTAITU3aIMs. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHuueckne yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUAIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenve npu noHM>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U IJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaIOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomul

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJNEeKTpUYecKuil 3apsia. JlBa BuIa DIEKTPUUECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaaoB. 3akoH Kynona. ToueuHbIl 351€KTpUUECKHM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE 3iekTpudeckoro nosis. [punuun



CYIIEPHO3UIMU DIIEKTPUUYECKUX TMOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun anektpoctratnueckoro  mons. llotenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBOAHUKM H AUPAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTpUYECKU TOK. YCIOBUSA CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuina Toka. [IocTOsSsHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEeIH.

DIEKTPUUECKOE COIMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nsnextpuueckoro Toka. 3akoH Jlkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBJICHUE HCTOYHHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35eKTprdeckoil 1ienu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAIJIIOB OT TemmepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DIIEKTpUUYECKUd TOK B Tra3zax. CamMOCTOSITENbHBIN M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUSI [WIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHHs U MaTepHaia.

CwmernianHoOe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUS METAJLIOB OT TEMIIEpPaTypHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IMO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4E€TOM COJEpPKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
TeOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas (yHKIHS,
napabona, runepOosa, ux rpaduku U CBONCTBA, TPUTOHOMETPHUUYECKHE ()YHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbl TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJIKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HMCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHWKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. In1eKmpomMazHumMHan UHOYKUUA

[ToctosiHHBIE ~ MarHuThl.  B3auMoJeMCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mnone. Bekrop wmarHuTtHOW wWHAYKUMU. [IpuHIMN cynepno3uiuu
MAarHuTHBIX MoJiel. JIuHMM MarHuTHOM WHAYKIUU. KapThHa TWHWUNA MarHUTHOM
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MarnutHOoe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WHIYKUHAU
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHHne BIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BEKTOpa MarHUTHOMU
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CUJa
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH U3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUSA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aAHUA

Konebarenbnas  cucrema. CBoOOOJHBIE  MEXaHUYECKHME  KojeOaHMs.
'apmonnyeckue konebanus. Ilepuona, wacrora, ammiuutyna u ¢asza kojieOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUHA MasTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMU KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
Kosnebanus. Pesonanc. BeiHykIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

Ilepemennbiii  TOK. CUHYyCOMIANBHBIA TNEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3ieKTpodHepruu. Kynerypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA MW NPAKTUYECKOE IPUMEHEHHE: SICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronux KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuuniorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3JIeKTpOIepeaayH.

Vuenuueckuii sxkcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTU TepuUoa MajbiX KoJeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanre mEpeMEHHOro ToOKa B IENM U3 MOCJIEAO0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepedyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepennus u nudpaxiys MexaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUSI U3IIyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTpomaruutHoil BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeJoMIIeHUE, ToJspu3anus, Judpakuus,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYIKAIOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTMKAa B TEXHUKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacrpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHmm u nudpakiimi MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsSI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosmrHelHOE pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueUHbIM HCTOYHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB O6enoro ceeta. LIBerT.

CobOuparome W pacceuBaromive JUH3bl. ToHkas JMH3a. DoKycHOe
paccTosiHUE€ W ONTHUYecKash Cuia TOHKOW JMH3bL. [locTpoeHue u300pakeHHil B
coOMparIMX U pacceuBaronux JruH3ax. DopMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMOe€ JIMH3011.

[Tpenensl IPUMEHUMOCTH T€OMETPUIECKON OTITHKH.

BonnoBass ontuka. Wutepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOAEHUS MaKCUMYMOB M MHUHHUMYMOB B HHTepGEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemérka. YcloBue HaOI0aeHUs
[JIABHBIX ~MaKCUMyMOB TMIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssMOMHEWHOE pacHpOCTPAHEHUE, OTPAKEHHE M TIPEJIOMJICHHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoaa.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpaxium ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue crnekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKY.

HabGnronenue nosisipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
HaGmonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHMH OTHOCUTEIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. IToctynarel
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTbh MOAYJISA CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIUI OTHOCUTEILHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU M COKpAILCHHE
JUUTAHBI.
DHEPrusi ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HqaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmol K6aHMoOGOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHEeprun HoToHA C €ro YacTOTON. DHeprus
U UMITyJbC (DOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3akoHbBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCcTpoiCTBA M MPAKTHUUYECKOE TNpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguon.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas mopmens aroma. Iloctynatel bopa. M3nydeHune u mormonieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Npyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEH 3HEpruu atoMa BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpPOCHMS snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
BrnusiHue paainoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HelTpoHa. HyknonHas mognens siapa ['eilizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M3oTonsi.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccer sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnwiii peaktop. Tepmosimepubiii cunTe3. [IpoOiieMbl W MEPCHEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTadbHble B3auMOAeHCTBUSA. EqUHCTBO pu3nyeckoi KapTUHBI MUPA.

TexHu4eckne yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHUII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (hpoTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprunm CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpajbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» [IJIs 3BE3]1 TJIABHOW MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTaIbl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxkenue CosHLA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenust

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOEeCHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CeBEpHOTO MOMYyIIapUs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mnaner, Mieunoro I1ytu.

O6o0maromniee NoBTOPEeHUE

Ponb ¢u3uku MW acTpOHOMHMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHOM M ATUYECKOHN cepax NeaTeNbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOH KapTHHE MHpA, poJib GU3UUECKON TEOPUHU
B (GOpMHpPOBAHWU TPEJCTABICHUA O (QUINYECKON KapTHHE MHpaA, MECTO
¢u3znueckol KapTHUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISIETCS ¢
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAyYHbIH (akT, rumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX MPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJHHUKOB,
oIpeseNeHUEe IIOMAAH MIOCKUX GUTryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW MPUPOAE, KoJIeOaTEIbHBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl O00pa30BaHUsl KPUCTAUIMUECKON PEIIETKH, CHEeKTPaIbHBIM
aHaJn3.



l'eocpachusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKLIMOHHAs II€Yb, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaTr, BOJOKOHHAas OITHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpazoBaHus (0a30BbId YPOBEHB) JOJDKHO 00ECHECYUTH JOCTHXKEHHE CJICIYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIEC PE3YyJbTAThl OCBOCHUSI yUeOHOro mnpeaMera « Ou3nKay JTOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMMUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, pacHIupeHue >KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTU B MPOIECCE peau3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTb IPAKTAHCKON MO3UITUN 00YUYAOIIEroCs] KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYENOBEYECKUX TYMAaHUCTHYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX FPAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JE€ATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCOSHAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOT O BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYILIETO;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaM MnpodecCUuOHAIBbHONU IEATENbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3HKOM M TEXHUKOHM, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oynymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOH KYyJIbTYpbl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHre OMbITa JEeATeIbHOCTH SKOJOTHYECKON HalpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUsl (HU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYID U HCCIEI0BATEIIbCKYIO
NEeATENIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETFHO ~ (OpPMYJIHPOBaTh W aKTyalM3UpOBaTh  MpodIemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTUBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
[EJISIM, OTICHUBATh PUCKU TIOCITIEJCTBUN JESATEIHHOCTH;
KOOPJIMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBHUAX  PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HECHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHUJAAMU JEATEIBHOCTH 10 TMOJMYYCHHUIO HOBOTO 3HAHUSA, €ro
MHTEpIpETalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX yUCOHBIX
CUTYallUgX, B TOM YUCJE MPU CO3JaHUU yU4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH PUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI IS JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIBHOMN
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEPIpeTalui0 MH(OpPMALMK pa3IUYHbIX BUAOB U (opMm
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(POPMALUH;

UCMOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W KOMMYHHUKALMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM SPrOHOMHUKHM, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, MPaBOBBIX W  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYILIECTBIIAThH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIILHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CUTyallud M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIATaThb CBOIO TOYKY 3PEHHUsI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIMBUILYaIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KIOI'0 YJICeHAa KOJIJICKTUBA;

IIPUHUMATh  LE€Id  COBMECTHOM  JEATEIBHOCTH, OpPraHu30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA MO €€ HOCTUXKEHHUIO: COCTABJIATH IUIAH JIEUCTBUM,
pacupenensiTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C ITO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUsX, TPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH HMHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUU, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON PaboThl C yYETOM UMEIOIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

nenaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JIacTH
(bu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJICKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUU IS OLICHKU CUTYyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO UX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3E pPe3yIbTaTOB
TeSTETHHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl APYTHX IMPH aHAIW3E pPe3yIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce JOCTHIKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe 9 YPOBHA CpPEIHEro oOIero oo0pa3oBaHus y OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEATOIar Al N
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATIBLHOEC
COCTOSIHUE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBEHON CepHl,
OBITH YBEPCHHBIM B ceOe;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEI0 CaMOKOHTPOJIb, YMCHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBAThCI K
OMOIMOHATBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
IpYTHX, YYUTBIBaTh €ro TMPU OCYIIECTBICHUH OOIIEHHUs, CIHOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTpAauBaTh OTHOIIICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPaX POib U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU IEATEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YUYEHHBIX (PU3MYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, MHEePIMaJbHasl CHCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnU (PU3NUECKUX 3a/a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUU CTPOCHMS BEIIECTBA U



ANEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)XEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiericTBue Tel, Auddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUJKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKECHUH ), TETIOBOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMs, IUJIABJICHUE, KPUCTAIIU3ALNS, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXAY NapaMeTpaMyd COCTOSIHMSI Tra3a B HM30MpOolieccax,
AIEKTPU3ALUS TEJI, B3aUMOJICHCTBUE 3aPsII0B;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIB3YS (PU3MYECKUE BEIUUYUHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIC TE€Jd, KUHETUYECKasi dHEPrusi, MOTEHUHAIbHAS DHEPIrus, MEXaHUYECKas
paboTa, MexaHWYeCKass MOIIHOCTh; MPU OINHUCAHUU TPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEJIUYUHY C APYTUMU
BEJTMYMHAMH;

ONUCHIBATh M3YUYEHHbIC TEIJIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONBb3ysl (U3UYECKHE BEJIMYMHBI: JaBJICGHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJICKYJ, CPEAHEKBaJIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HHEprus, padoTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JIBUTaTessl; NpPHU OMUCAaHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCHOJIB3YEMBIX BEIWYUH, HX
0o0O3HaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JaHHYIO
(Gu3MYECKYI0 BEJIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUYHMHBI: AJIEKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
OpU OINWCAHWMU TPABUIBHO TPAKTOBAaTh (PUBMYECKUA CMBICT HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUEHHUS M EIUHHUIIbI; YKa3biBaTh (POPMYIIbI, CBA3BIBAIOLIUE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHAM3UPOBATh (PU3UYECKUE TIPOIIECCHl U SBICHUS, UCIIONB3Ys (U3HUECKHE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHUYECKONM HHEPruM, 3aKOH COXPAaHEHHsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3ULIUA CHUJ, NPUHUUII PABHOMPABUS HWHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKY0 TEOPHUIO0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW HEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYN C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUSA MAIlIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIENOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCMOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUMU, MPU ITOM
dbopmynupoBaTh MpodiieMy/3aqadyy W TUNOTE3y Y4yeOHOTO  IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
bopMyITHUpPOBATH BHIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPH
ATOM BBIOMpPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OIEHKH MOTPEITHOCTENH U3MEPEHUI;

UCCIEJIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMHU  BEJIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoBaTh pPE3yNbTaThl TMOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH B
BU/JIe TaOauIl U TpadKOB, JI€JIaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIICI0BaHUS;

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKON U MPOEKTHOM
JIEATEIbHOCTH C HWCIIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BbIOMpaATh (PU3UUYECKYI0 MOJIEINb, BBIACNATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIHI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH Pacd€Thl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3UUECKON BEIMYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATDH JIOTHUECKH HEMPOTUBOPEUUBYIO
[ENIOYKY PACCYXJCHHM C OMOpOoil Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue sIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIGHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUSI yUeOHOW M HayYHO-TIOMYJISIpHOW MH(POpPMAIIUU, TTOJTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecriedeHus: 0e30macHOCTH MPU OOpaIeHuu ¢ TPHOOpaMu U TEXHUUYECKUMH
YCTPOMCTBAMH, /JIsI COXPAHEHHUS 3I0POBbA U COONIOJECHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpelie;



paboTath B Tpynme ¢ BBHINOJHEHHEM pPa3jHYHBIX COLMUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNIbL, PAMOHATBHO pACIPENETATh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aCKBATHO OIEHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB TPYIIHI B PEHICHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh CHOOPMHUPOBAHHOCTh y O0YUAIOIINXCSI YMEHUH:

J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B TPAKTHYECKON NEATEIBHOCTH JIIOJIEH, IETOCTHOCTh M EIUHCTBO
¢u3ndIecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJICIICH:
TOYCYHBIN AICKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHUK CBETA, siACpHas
MOJIelb aTOMa, HYKJIOHHAs MOJIelbh aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKIX
3azay;

pacmo3HaBath (pu3ndeckue sBICHUsS (TIPOIECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKHN W KBAaHTOBOU (DM3HMKH: AIEKTPUUYECKAs! TIPOBOIUMOCTb,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS TOKA, B3aWMOJICHCTBHE
MarHuTOB, DJEKTPOMAarHWTHAas WHIYKIUS, JCHCTBHE MArHUTHOTO TIOJIA Ha
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHbIE KoJIeOaHUs U
BOJIHBI, TPSIMOJUHEHHOE pPACHpPOCTPAHEHUE CBETa, OTpPAXKEHUE, MPEIOMIICHHE,
uHTepdepenuus, audpakuus W TOJMSApU3ALMS  CBETa, JUCHEPCHS CBETa,
dboToanekTpuueckuii 3pdext (potodrddekT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass U HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIE CBONCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE,  DIIEKTPUYECKYI0  TPOBOJUMOCTH  PA3IMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HCIONB3Ys (PU3NYEcCKrue BEIHMYMHBI:
ANEKTPUUECKHUIN 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTUBJICHHE, PA3HOCTh MOTEHILIMAIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHia, WHIYKTHBHOCTD
KaTyIIK{, 3HEPIUs SJIEKTPUUYECKOrO0 M MAarHUTHOTO IOJIeH, MEepuoJl M YacToTa
KonebaHuil B KojebaTeaIbHOM KOHTYpe, 3apsii M CWiIa TOKa B IIpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KoJieOaHud, (OKYyCHOE pacCTOSIHHUE U
ONTHUYECKAs] CWJA JIMH3BI, TIPU OMHCAHWHM TMPABHIBLHO TPAKTOBATH (HHU3MUYECKUUN
CMBICIT HCIIONB3YEMBbIX BEIWYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
GopMymbl, CBSI3BIBAIOUIME JAaHHYIO (U3MUECKYIO BEIMYMHY C JIPYTUMH
BEITMYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHS M MPOLECCHl, HCIOIb3Ys
(du3nUecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JIJTHHA BOJIHBI U



4acToTa CBETa, SHEPrUsi U UMNYJbC (OTOHA, IEPUOJT TTOJIypacnaja, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TpPU OMUCAHUM TMPABWIBHO TPAKTOBAaTh (HU3UUECKUN CMBICI
UCIIOIb3YEMbIX BEIUYUH, UX O0O3HAUCHUS U EJAUHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEIUYUHAMU,
BBIYUCIISTh 3HAaUCHUE (DPU3NUECKON BEITMUYNHBI,

aHAJTU3UPOBATh (PU3MYECKUE MPOLIECCHl U SBJICHUS, UCIONB3Ys (punueckue
3aKOHBI M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapalieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpPOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHeHHE ODifHImTeHa misa doTodddexTa,
3aKOH COXPAHEHHUS HSHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynaTsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBHS (TpaHUIBI, O0JaCTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TMOJI MTPOBOJHUKA
C TOKOM, CUJibl AMrniepa u cuiibl JIopeHna;

CTPOUTH M OIKMCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pPKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTBHI 0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIOJB30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHUI: MPU STOM
dopMmynupoBaTh mpoOieMy/3ajady U TUIOTE3y Y4YEOHOro  AKCIEpPUMEHTA,
coOUpaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0O0pYIOBaHHUSA, MPOBOJUTH OIBIT MU
(bopMynHpPOBaTH BEIBOJBL;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS M HCIOJIb30BAaTh W3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN N3MEPECHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C  HCIOJIB30BAHUEM
OpSMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TAOIHUI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yabTaTaM UCCIEIOBAHMS;

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIECIOBATEIBCKOH W TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9d
BbIOMpaTh (PU3UYECKYIO MOJIEIb, BBIACIATh (DU3NYECKUE BEIUYMHBI U (POPMYIIbI,



HeoOXonuMble NIl €€ pelleHUs, NPOBOAUTH Pacuy€Tbl U OLIEHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAUeHHsI (PU3HUECKOU BEINYMHBI,

pelaTh KaYeCTBEHHBIE 3aa4i: BbICTPAUBATh JIOTMUYECKA HENPOTUBOPEUYUBYIO
LIETIOYKY PACCYKACHUHW C ONOpPOM HAa H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHBIX  3ajad COBpPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU
U NPEJICTAaBICHUSI yUeOHOM U Hay4YHO-TIOMYJSIpHOM MHPOpMaLUHU, MOJTYYSHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBAThH MOJYy4aeMyl0 HHPOPMALIHIO;

OOBSACHATh MPUHIUIBI JACHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX O€30MACHOIO MCIIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOIMCTBAMU, JJIsl COXPAHEHUS 3J0POBbs M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEN Cpele;

paboTaTh B TIpyNIe C BBHIIOJIHEHUEM pa3jMYHBIX COLUAIbHBIX pPOJEH,
IUIAHUPOBaTh pPadOTy TpyNmbl, pPALMOHAIBHO pacCHpPeleNiaTh OO0S3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyallUAX, aJ€KBAaTHO OLICHHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE pacCCMaTPUBAEMOI MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM
NPOrpaMMbl Bcero

Ne i/t

Paznen 1. PUBUKA U METO/bI HAYUYHOTI'O ITIO3HAHUSA

1.1 ®u3MKa 1 METOJIbl HAYYHOTO MO3HAHUSA 2

Hroro mo pazgeny 2

Paznen 2. MEXAHUKA

2.1 Kunemartuka 5)
2.2 JlnHamuka 7
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6

Utoro no pazueny 18

Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJINHAMMUKA

OCHOBEI MOJ'ICKy.]'IHpHO-KHHGTH‘IGCKOfI

3.1 9
TEOpUU

3.2 OCHOBBI TEPMOJJUHAMUKHI 10

33 ArperatHble COCTOSIHHSI BEIIIECTBA. 5

®a3oBbIe epexoabl

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6morexa [IOK
https://m.edsoo.ru/7f41bf72

bu6moreka [JOK
https://m.edsoo.ru/7f41bf72

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

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

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



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

Hroro no pazneny

Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpocTaTuKa

42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B
' Pa3IMYHBIX CpeIax

Hroro no pazneny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME

24

10

12

22

68

bub6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

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



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

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

Pazpen 1. JIEKTPOANHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast
WHTYKITHAS

11

Hroro no pazneny

Pazgen 2. KOJIEBAHUS U BOJIHbBI

Mexaandeckue u SJICKTPOMArdHuTHBIC

2.1
KOJIeOaHus
99 MexaHW4YeCcKUe M 3JICKTPOMAarHUTHBIE
' BOJIHBI
2.3 Ornruka

Hroro no pazneny

KoaunuyecTBo 4acoB

Konrpoabubie IIpakTHyeckue
Bcero

padoTsbI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OCHOBEI crenyanbHOM TCOPUU

OTHOCHTEIILHOCTH

Hroro no pasgeny

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU

4.2 Crpoenue aToMa

4 1

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

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

bu6mmoreka [JOK



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

4.3 AToMHOE 511pO 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMEeHTbl aCTPOHOMHUU U acTPO(DU3UKHI 7

Hroro no pazneny 7

Paszpen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O06o0mraroree MOBTOPCHHE 4
Hroro mo pazgeny 4
PezepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

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

bu6mmorexa [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




IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

®du3nKa — Hayka O MPUPOJIE.
Haydunbie MeTO 161 TO3HAHMS
OKPYXKaIOIIEero MUupa

Ponb u MecTo pusuku B
(hopMupPOBaHUHN COBPEMEHHOMN
HAay4YHOM KapTUHBI MUpPA, B
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe OBMKECHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBukeHus. [lepemenienue, CkopocTs,
YCKOPEHHUE

PaBHOMEpHOE ITpsAIMOIMHENHOE
JBUKEHUE

PaBHOYCKOpEHHOE MIPSIMOJIMHEHHOE
JBIKEHUE

CBo0Oo1HOE MajicHKEe. Y CKOpEeHUE
CBOOOIHOTO HaaEHH

KpuBonuHeiiHOe nBUXKEHUE.
JIBr>keHre MaTeprallbHOM TOYKH 110
OKPY>KHOCTH

HpI/IHLII/Il'I OTHOCHUTEIBHOCTH I amunes.

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

bubnuoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6nmoreka [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

10

11

12

13

14

15

16

17

NHepuuanpHble CUCTEMBI OTCUETA.
IIepssiii 3axkoH HproToHa

Macca tena. Cuna. [IpuHuun
Cyneprno3uiuu cuil. Bropou 3akon
HeroTona ns MmaTepualbHOW TOUKU

Tperun 3akoH HeroToHa st
MaTepUaIbHbIX TOUEK

3akoH BceMHpHOro Tsrotenus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoadduimeHt TpeHusl.
Cuita COpOTHBIICHUS TIPU TBU)KCHUT
TeJa B )KUJKOCTH HMJIH ra3e

[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuisl. I1neyo cunel. Ycemopus
PaBHOBECHS TBEPIOTO TeNa

I/IMHy.]'ILC MaTepHaHbHOﬁ TOYKH,
CUCTCMbI MaTCPpUAJIbHBIX TOYCK.
I/IMHy.]'ILC cHIIBl. 3aKOH COXpaHCHUA
HUMITYyJIbCA. PeakTuBHOE ABMKEHUE
PabGora u MOIIHOCTDH CHUJIBI.
Kunernueckas OHEPrusa MaTepI/IaJ'IBHOI/IW
TOYKH. TeopeMa 00 U3MCHEHUH
KUHETHYECKOM OHEPTUn

IloTenunanbHas OHEPTIU-l.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6nmnoreka [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

18

19

20

21

22

23

24

[loTenumanpHast SHEPTUS YIIPYTO
nehopMUPOBaHHOW TIPYKHUHBI.
[loTrenumansHas SHEprHs TeIa BOIU3U
MIOBEPXHOCTU 3eMJIU

[ToTeHIMaTbHBIC U HETIOTEHITHAIEHBIC
cuiibl. CBsA3b pabOTHI
HEMOTCHIIUAIBHBIX CHJT C U3MEHEHUEM
MEXaHWYECKOW SHEPTHH CUCTEMBI TElL.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

JlabopaTtopnas pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI C
W3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha MPUMEPE PaCTIKEHUS
PE3UHOBOTO XIyTa

KonTtponbHas padoTa mo teme
«Kunemaruka. JlnHamMmuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. duddysus

XapakTtep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus Ta30B, KUJIKOCTEN
U TBEPBIX TEN

Macca monekyn. Konnuectso
BemecTsa. [loctossnHas ABoraapo
TemoBoe paBHOBecue. Temmneparypa
u e€ usmepenue. [lkana remneparyp

https://m.edsoo.ru/ff0c461a

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

25

26

27

28

29

30

31

32

33

34

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBaenne MKT

AOcoJroTHast TeMIeparypa Kak mepa
CpPEeIHEH KMHETUYECKON SHEPTHH
JIBH>KEHUS MOJIEKYJl. YpaBHEHHUE
MenneneeBa-Kianeitpona

3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTtopnas pabota
«MccnenoBanmne 3aBUCUMOCTH MEXKTY

rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

H3omporiecchl B u€aabHOM ra3e U ux
rpaguvIecKoe mpeICTaBICHNUE
Buyrpennsisa sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
crroco0Onl e€ m3meHeHus. Koanuecto
TEIJIOTHl U paboTa. BHyTpeHHsIs
SHEPrus 0JHOATOMHOTO HJI€aJIbHOTO
raza

Bupl Teronepenaun

Y nenbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npu
Teruionepenade. AanadaTHbIN MpoIiece
[IepBrIil 3aKOH TEPMOJMHAMUKY U €TI0
IIPUMEHEHHE K U30IIpOLECcCaM

HeoOpatumocTs nporeccoB B

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc

bu6nmnoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupone. Bropou 3akon
TEPMOJIMHAMUKH

[Tpunnun nevicteus u KII1/ TerumoBoi
MaIlIMHBI

uxn Kapno u ero KIIZ{

DKOJIOTHYECKHE MPOOIEMbI
TETUTOOHEPTETHKH

O606maromuii ypok «MonekymsipHas
¢uzuka. OCHOBBI TEPMOIUHAMUKI
KonTponbHas pabora o teme

«MounekynspHas ¢uzrka. OCHOBbI
TEPMOAMHAMHUKI

[TapooOpazoBaHue 1 KOHIEHCAITHSI.
Hcnapenue u kuneHue

AOCOIIOTHAS M OTHOCHUTEILHAS
BJIAKHOCTH BO3ayxa. HackieHHbli
nap

Trepnoe teno. Kpucramnuueckue u
amopdHbIe Tea. AHU30TPOITUS
CBOMCTB KpucTauioB. Kuakue
kpuctauibl. COBpeMEHHBIC MaTEPHAITBI
[InaBneHue U KpUCTAIUTU3AIUSA.
VenbHas TEIIOTa IUIABICHHUS.
Cybnumarus

ypaBHeHI/IC TEILIOBOTrO OallaHca

3J’IeKTpPI3aI_II/I$I TCII. BJICKTpI/I‘-ICCKI/II/IV
3apsn. I[Ba BUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6230

bubmmorexa [IOK
https://m.edsoo.ru/ff0c600a

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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47
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49

50

o1

52

53

54

3apsaa0B
[IpoBOHUKH, TUBNEKTPUKHU U

MOJTYITPOBOIHUKH. 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsiia

B3aumoneuncTBue 3apsioB. 3akoH
Kynona. ToueunsIn aeKTpUYECKUN
3apsn

Hanpsisk€HHOCTB 311EKTPUYECKOTO
nons. [IpuHnmn cyneprnosunun
AIIEKTPpUYECKUX Toseu. JInnun
HAINPSKEHHOCTH

PaboTa cuit aeKTpoCcTaTHYecKoro
nois. ITorennman. Pa3zHocts
MOTCHIMAIOB

[TpoBOAHMKY U TUIICKTPUKHU B
ANEKTPOCTATUYECKOM TIOJIE.
JlusnekTpudeckas MpOHUIIAEMOCTh

DnekTpoeMkocTh. Konaencarop

DIEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsiKEHHOrO
KOHJIEHCaTopa

JlaGopaTtopHnas pabdorta "3mepenue
NIEKTPOEMKOCTH KOHIeHCcaTopa"

[IpuHIMIT NENCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO
arrapara, CTpyMHOro IpuHTepa.
DNeKTpoCcTaTUYECKas 3alllHuTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubmmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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57

58

59

60

61

3azemiieHHE AIEKTPONIPUOOPOB

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma 1is
y4JacTKa Ieru

[TocnenoBarenpHOE, TapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOHUKOB. JIaboparopHast pabota
«M3ydeHne cMemanHOTO COSAMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-JIenua

3axon Oma ay1s1 TTOJTHOH (3aMKHYTOM )
anexktpuueckol nenu. Kopotkoe
3ambikanue. JlaboparopHas padota
«3mepenue I/1C ncTouHuKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUSDY

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUSI METAILIOB OT
Temreparypbl. CBEpXIpOBOAUMOCTh
DNEeKTPUUYECKUU TOK B BaKyyMe.
CBoMCTBa AIIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAuMOcTh. CBOKCTBA
p—n-nepexona. [TonynpoBoJHUKOBEIE
puOOpHI

05 bubmmoreka [{OK
' https://m.edsoo.ru/ff0c74f0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838
05 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

DNEKTPUUECKUU TOK B paCTBOpPaX U
pacriaBax 3J1eKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTpoIn3

DNEKTPUUECKUN TOK B ra3ax.
CaMOCTOSITENILHBIA U

HECaMOCTOSTEIbHBIN pa3psaa. MoJHus.

IImazma

DnexTpuyueckrue npuOopsl U
YCTPOMCTBA U MIX MTPAKTUYECKOE
npuMeHnenue. [IpaBuna TeXHUKH
0e30MacHOCTH

O6o0maromuii ypok
«DNEeKTPOIMHAMUKA»
KonTtponbHas padoTa mo teme
«9nekrpocraruka. [locTossHHBIN
3eKTpuueckuii Tok. Toku B
Pa3IMYHbIX Cpeaax»

Pe3epBHbiit ypok. KonTposibHas
pabora no Teme "DneKTpoAMHAMUKA"

PesepBHbiit ypok. O60061matomuii ypok
o temam 10 kiacca

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

[TocTosiHHBIE MAarHUTHI U UX
B3auMoO/ieiicTBHE. MarHUTHOE MoJIE.
Bexrop MarHuTHON MHAYKUMH. JInHUN
MarHATHOM UHAYKLIUH

MarauTHO€ 10Jie MPOBOJIHUKA C
ToKOM. OnbIT Opcrena.
B3anmopaericTBre mpoBOJHUKOB C
TOKOM

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KaTYIIKH C TOKOMY

JlelicTBME€ MarHMTHOTO MOJIsI HA
MPOBOJHUK C TOKOM. Cuiia Ammepa.
JlaGopaTopHas pabota
«HccnenoBanue nericTBUs
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBME€ MarHUTHOTO MOJIS HA
JBIDKYILYIOCS 3aPS’KEHHYIO YACTHILY.
Cuna Jlopena. PaboTa cumibl
Jlopenua

OnexTpoMarHuTHast UHAYKIMs. [loTox
BEKTOpa MarHUTHON MHIyKuuu. DJ1C
MHIYKLIHN. 3aKOH 3JIEKTPOMAarHUTHON

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
IIpakTHYeckue
U3y4eHust
padoThbI
1
1

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

nHaykuuu Papanes
JlabopaTtopHnast pabota
«HccnenoBanne SBICHUS
ANIEKTPOMArHUTHON UHTIYKIIAK

NuayKTuBHOCTS. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHnueckue ycTponucTBa U UX
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs I1eYb

O6o06matomuii ypok «MarautHoe
noJie. DJIEKTPOMAarHUTHAS WHITYKITHSD

KonTtponbHas padoTa mo teme
«MaraurHoe roue.
DneKTpoMarHuTHas HHIYKINS)
CB0OOJHBIE MEXaHUYECKHE
Kosiebanus. "'apMoHnUeckue
KosiebaHus. YpaBHEHHE
rapMOHHYECKUX KOJIeOaHUH.
[peBparienue sHEpPruu
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU M Macchl rpy3a»

Konebarenbubid KOHTYp. CBOOOIHBIE

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

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

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

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

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

bu6nmoreka [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
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

OJICKTPOMArHUTHBIC KOJIC6aHI/I$I B
ueaTbHOM KOJIeOaTeIbHOM KOHTYpE.
Ananorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriMTHBIMU KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B UACAIbHOM
KoJie0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyXI€HHbBIE
MexaHn4JecKHe Koyebanus. Pe3oHaHc.
BBIHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaMpsHKEHUS

Tpancdopmarop. [IponsBoacTso,
nepenava u notpedieHue
ANIEKTPUYECKOM SHEPTrUn

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro TOKa,
JINHUH 3JIEKTponepeaayd

OKOJIOTUYECKHE PUCKHU IIPH
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
IEKTPOIHEPTHH B NOBCETHEBHOU
KU3ZHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

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



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

21

22

23

24

25

26

27

28

29

30

MexaHHueCKHe BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb
pacrpocTpaHeHHs U JJITMHA BOJIHBIL.
[Tomepeunsie 1 MPOAOIBEHBIC BOTHBI
3Byk. CkopocTh 3ByKa. [ poMKoCTh
3ByKa. BeicoTa Tona. TemOp 3ByKa

3J'ICKTpOM21I‘HPITHBI€ BOJIHBI, UX
CBOHMCTBA U cKOpoCTk. [IIkana
OJICKTPOMArHUTHBIX BOJIH
HpI/IHHHHBI pPagruoOCBA3H U
TCIICBUACHUA. PasButne CpEaAcCTB
cBs13U. Pagnosiokamus

KonTtponsHas padota «Konebanus u
BOJIHBI»

[IpsimonuHelHOE pacpoCTpaHEHHE
CBETa B OJHOPOIHOM CpejIe.
ToueuHsblit ICTOUYHMK cBeTa. Jlyd
cBeTa

OTtpaxxeHue cBeta. 3aKOHbI
oTpaxeHnus ceera. [loctpoenue
M300paX€HUH B IJIOCKOM 3epKaje
[Ipenomiienue csera. [lonHoe
BHyTpeHHee oTpakeHue. [IpenenbHbin
YTOJI IOJIHOTO BHYTPEHHETO
OTPAKEHUS

JlaGopatopHas pabora «3mepenue
MOKa3aTeNs MPeJOMIICHHS CTEKIIa

JIunssl. [TocTpoenue nzoOpakeHuii B

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ccas4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bubmmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. Popmysa TOHKOM JIMH3BI.
YBenu4ueHue JIMH3bI

JlabopaTtopHnast pabota
«HMccnenoBanue CBOMCTB
M300paXCHUI B JIMH3AX)
Hucniepcust cBeta. Cl0OXKHBIN cOCTaB
6enoro csera. L{er. JIaboparopHas
pabora «Habnronenue nucnepcuu
CBETa»

Wnrtepdepennus ceeta. Audpakuus
ceta. J{udpakuuonnas pemeérka

HOHepe'-IHOCTI) CBCTOBBIX BOJIH.
[Tongpuzanus cBera

Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIoBUS UX 6€30MaCHOTO MPUMEHEHUS

I'panu1pl MPUMEHUMOCTH
KJlaccuueckon MexaHuku. [loctynarsl
CHelHralbHOU TEOPUn
OTHOCHUTEIIbHOCTH

OTHOCHUTENHHOCTh OJJTHOBPEMEHHOCTH.
3amenyieHre BpEMEHH B COKpaIleHHe
JUIAHEI

OHeprus U UMIYJbC PENSITUBUCTCKON
gacTUuLbl. CBsA3b MAaCChl C YHEPTUEH U
UMITYJIbCOM. DHEPIHs OKOS
KonTponpHas padora «OnrTuka.
OcHOBBI cnienMaNbHOM Teopun
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcddle

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®otounbl. opmyna [lnanka. Jueprus
U UMITYJbC (POTOHA

OTKpbITHE U HCCIIE0BAHNE
doTorddekra. Onbiter A. T
CroneroBa

3akonsl poTodrpdexra. YpaBHeHue
OuHmTerHa i Gotosddekra.
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbiTel [1. H.
JleOeneBa. XMMHUYECKOE IEWCTBUE
CBeTa

TexHnueckue ycTpoucTBa U
MPaKTUYECKOEe MPUMEHEHHE:
(dhoTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO

Pemrenue 3agad mo reMe « JIEMEHTEI
KBAHTOBOM OIITHKH»

Mogens atoma TomcoHa. ONBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[InanerapHas Mojaelb aToMa

[Tocrynater bopa

W3nydyenue u noriomieHue GOTOHOB
IIpU NIEPEXOJE aTOMa € OJHOTO YPOBHS
SHEPIruM Ha ApYyroi. Buasl criekTpos
BoiiHOBBIE cBOMCTBA YacTHUL. BOJIHBI
ne bpounnsa. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcfel6

bubmmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JIYYCHHC

OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PaAOAaKTUBHOI'O U3JIYYCHUSA

CporicTBa anbda-, 6era-, raMmma-
n3inydeHus. Biusaaue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotomel. Ansda-pacna.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnan. ['aMma-uzinydeHue

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbId
peakrtop. [Ipo6iieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHOU
SHEPTETUKHU

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpamu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3auMoaeucTBUA. EquHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

Bun 3se€3nnoro nebda. Co3sesaus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
neukeHue. CosHeyHasi cucteMa

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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61

62

63

64

3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
[oCJIeI0BaTeNbHOCTU. BHYTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEJICTaBICHUS] O IPOUCXO0XKICHUH U
sBomonK CoJHIIa U 3BE3]
Muneunsin [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajiakTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3psiBa.
PennkroBoe uznydyenue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUH

KonTtponbHas paboTta « 37€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o06matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B IKOHOMHYECKOH,
TEXHOJIOTUYECKOH, COIMAIILHON U
ATHYECKOU cepax JAesaTeIbHOCTH
YeoBeKa

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

O6o6maromuit ypok. Ponb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
MpEJCTaBICHUN 0 PpU3nuecKon
KapTUHE MHUpa



65

66

67

68

Ob6o6maromuii ypok. Mecto
¢bu3nvecKoil KapTUHBI MHUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABIECHUI O IPUPOJIE
PesepBHBbI ypok. MaruutHoe noJe.
DneKTpOMarHUTHast UHIYKINS

PesepBubiit ypok. Ontuka. OCHOBBI
CIELMAJILHON TEOpUHU
OTHOCHUTEJIbHOCTH

Pesepnsrii ypok. KBanToBas ¢usmka.

DJIEMEHTHI aCTPOHOMHUH U
acTpo(u3UKI

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME
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bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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