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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00Opa3oBaTelbHOM MporpaMmsbl, npenacraBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpenojaBanus yyeOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOywarouuxcs 10-11 xkmaccoB mpu
oOydeHuu ux ¢u3nkKe Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAUMOCTb peaNM3alMU MEKIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAy4YHBIMH Y4YeOHbIMHU TmpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UMKU Ha YpPOBHE CpPEAHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUeHUS;

e cojepikaHue yueOHoro npeamera «du3nkay 1o rogam 00y4eHus.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4ecTBE yueOHOro MmpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOMINMA
11 €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueid. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOWCTBAMHU M JAPYTHX.
W3ydyenue ¢uU3MKHM BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromuxcs, B (OpPMHUPOBAHHE YMEHHH MPUMEHATH
HAy4YHbII METOJI TO3HAHUS IIPU BBIIIOJHEHUH UMM Y4€OHBIX HCCIEAOBAHMIM.

B ocHOBYy kypca (usmku i ypOBHS CpPEIHETO OOIIero o0pa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kypc SBISIETCS 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 MpeanoyiaraeT HCIOJb30BaHUE
T'YMaHUTApHOTO TOTCHIMAa (DU3UYCCKON HAyKH, OCMBICIICHHE CBS3M Pa3BUTHS
¢u3ukn ¢ pasBUTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMH IPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIOKESHUN
W3YYCHHBIX TCOPUH U 3aKOHOB.

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

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISOTCS (husmdeckue teopuu (hopMHpoOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHM, MJii ONUCAaHUSA ECTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J] B Kypce (DU3UKU peann3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluy SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroluuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3MKM — 23TO HCHOJB30BAHUE  CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M J1Ta0OpaTOpHBIX paboT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIUH CIIHUCOK YUYCHHYECCKUX
MpakTU4YecKux paboT. BrigeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OIEHKH, OCYIIECTBISCTCS YYaCTHHUKAMU
o0pa30BaTeIpbHOrO Ipollecca MCXOAs U3 OCOOEHHOCTEH IUIAaHWPOBAaHUSA U
ocHamieHus kabwHera Qusuku. Ilpu dToM oOecnedywBaeTCs  OBIAJICHUE
OOy4JaroMMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHsS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
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



3aKOHOMEpPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk M UHTETPUPYs 3HAHUSA W3
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-
OPUEHTHPOBAHHOTO 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 (U3WKH WIH B YCIOBHSIX HHTETPHUPOBAHHOTO 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 00OpymoBaHne (opMHUpyeTCT B COOTBETCTBHH  C
NPUHIIUTIOM MHHHMAJIbHOW JIOCTATOYHOCTH M  OO0ECIeurnBaeT MOCTaHOBKY
NEPEUYNCICHHBIX B TporpaMme 1Mo (U3WKE KIIOYEBBIX JEMOHCTpAIMA IS
UCCIICJIOBAHUS  HM3yYaeMBIX SBJICHUHA H  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdeckue KOMILIEKThI
71a60paTOpHOTO O0OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

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

e (QopMHpOBaHME HHTEpPECAa W CTPEMJICHHUS OOYYAIOMIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHe HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

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 »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1ad B

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



e TMpUOOpETECHUE CHCTEMBI 3HAHUU 00 o0mux  (usznueckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, D3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOEHHME CIOCOOOB pEUICHUS pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOU
¢uznuecko MoOJENbl0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3gaHue GU3NUEeCKOW MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB M MPUHIIUIIOB JCHCTBUS TEXHHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TPOBENICHUSA
($u3MUeCKHX HKCIEPUMEHTOB, aHAIM3a WM HMHTEpHpeTaluu HHPOpMaluu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[JaHWE YCIIOBUU JJIsl Pa3BUTHUSI YMEHHUI 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).

[Ipennaraemspiii B mporpamMme 1o (U3MKE TMEepeueHb JTa0opaTOPHBIX U
NPAKTUYECKUX padOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NPOBEJICHUs JIa0OPATOPHBIX PAOOT U OMBITOB C YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI 0 IO3HAHUS

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUA IPUPOIBI.
DOKCHEepUMEHT B (PU3HKE.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HayuHble rumotessbl.
duznyeckre 3aKOHbl U TeOpuH. ['paHUIIbI NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AnHanoroBele “ UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

[TepemMerienne, CKOpPOCTh (CpeHSSI CKOPOCTh, MT'HOBEHHAass CKOPOCTb) U
YCKOPEHUE MaTepUAIBHON TOYKHM, UX MPOEKIIMM HA OCHU CHUCTEMBI KOOPJHMHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

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

CBoboaHoe najzieHre. 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.

TexHnuecknue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JNBH>KEHUE CHAPSAI0B, LICITHbIC U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKHUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABUKEHUI C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

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



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

HanpaneHnne ckopocTu npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LEIBIO ONPEAEICHUS MIHOBEHHOU
CKOPOCTH.

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

N3ydenne nBUKEHUS IapUKa B BA3KOU KUJKOCTH.

N3yuenue nBrxkeHus Teiaa, OpOIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocutenbHOocT — ['anmmiies.  Ilepsbii 3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUIsl MaTepuaabHON TOUKH. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUEK.

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

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

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHusl, kaueHusi). Cumna tpenus. Cyxoe
tpenue. Cuia TpeHUsl CKOIBKEHHS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuita conpoTUBIEHUS NPU IBUXKEHUU TEJa B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

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

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

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

NMnynbe MarepuanbHOW TOYKU (Tena), CUCTEMbl MAaTepPHUAIbHBIX TOYEK.
NMnynbe cunbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXpAaHEHUsS HMIYJbCca.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUs yIpyro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHUManbHas HHEpruss Tejda  BOJU3H
NOBEPXHOCTH 3E€MJIU.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBFHOM SHEPTUN B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, n1abopamopHuie pabomaol

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. MoJiekyasipaasi pu3uKa U TEepMOIMHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. ubdysms. Xapakrep ABWKCHHS W
B3aUMO/JICMCTBUS YaCTHUI[ BemecTtBa. Mojaenu CTpPOEHHUsSI Ta30B, XUIKOCTEH U
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA 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 KenbBuHa. ['azoBbie 3akoHBI. YpaBHeHHue MenaeneeBa—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, Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, HIUTIOCTPUPYIOLIAs IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA HJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BEMa KOMHATBHI, JABJICHUS U TEMIIEPaTyphl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMeTpaMu COCTOSTHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crIocoObI e€ n3meHenus. KonnuectBo TemaoTsl U padota. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACANbHOrO  rasa. Buasl  Temionepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3akoHa TEPMOJWHAMHKH K HW3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaxX. Koaddumument monae3Horo
neicTBus TerioBor MamuHbl. [lukn KapHo m ero ko3 UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOEC MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3menenne BHyTpeHHEN 2HEPrun (TeMIIepaTyphl) Tea NpU TeIIonepeaaye.

OnpiT 1Mo ananabaTHOMY pPACHIMPEHUIO BO3ayxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

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

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[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 amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmMeHHble MaTepuaibl. [liaBieHue wu
KpUCTAITU3aIMs. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHudyeckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAJIOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

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. [punnun



CYIIEPHO3UIMU DIIEKTPUYECKUX ITOJIEeH. JIMHUKM HANpPsKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun amektpoctratnueckoro  mojs.  Ilorennuan.  Pa3HoCTh
MOTEHIUAN0B. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

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

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPyWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

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

DNEeKTPUYECKUA TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuina Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DIEKTPUYECKOE COMPOTHUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomrHOCTD
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35eKTprueckoil enu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax MW  paciuiaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHHs U MaTepHaia.

CwmernianHoe COeTMHEHUE MPOBOHUKOB.

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

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTH JIMO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 kimacce OCyIIECTBISETCS C
y4E€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAY4YHOIO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TeOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, )KUAKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHHE BUKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHUsI B TEXHUKE, MOJAIIWIHWKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naponasi TypOrHa, ObITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alllMTa, 3a3eMJICHHUE DJIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazHumHas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuu. I[lpuHuun cynepno3unuu
MAarHUTHBIX T0JIeH. JIMHUM MarHUTHOW WHAyKUMH. KapTuHa JIMHUKA MarHUTHOW
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MarnutHOoe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WHIYKUHAU
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzanMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

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

SlBneHne 3IEKTPOMAarHUTHOW WHAYKUMU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu Gapanes.

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

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CaMOMHAYKIMHU. OJEKTPOJBMXKYILAS — CHJia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

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



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanne 1eCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnas  cucrema. CBoOOOJHBIE  MEXaHUYECKHME  KojeOaHMs.
[Mapmonnyeckue konebanus. Ilepuon, yactora, amrmutyna u ¢asza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTHUYEeCKUH MasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHHYECKUMU U
AIEKTPOMAarHUTHeIMH KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

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

Ilepemennbiii  TOk. CUHyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocCieNOBaTEIbHOM COEIMHEHHHU PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3IeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KoieOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanre NEpeMEHHOr0 ToKa B IeMM U3 TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

MexaHudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. llepuon. CxopocTb
pacnpocTpaHeHUsi W JJMHa BOJHBL [lomepeuHble W MPOJOJBHBIE BOJHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

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

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS U3IIyYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarnutHoil BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuueckne yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKA B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHHUE MOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB  DJJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosmrHelHOE pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

CobOuparome W pacceuBaromive JUH3bl. ToHkas JMH3a. DoKycHOe
paccTosiHUE€ W ONTHUYecKash Cuia TOHKOW JMH3bL. [locTpoeHue u300pakeHHil B
coOMparoIIMX U pacceuBaronux JuH3ax. opMyrna TOHKOUW JIMH3BIL. YBEJIMYCHHE,
JaBaeMOe€ JIMH3011.

[Tpenensl IPUMEHUMOCTH TEOMETPHUUECKOMN ONTHUKHU.

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

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIoBUE HaOIIOICHUS
[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

[IpssMONMHEWHOE pPacIpOCTPAaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne narepdepeHImm ceera.

HabGmronenne nudpaxium ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ HOMOILBIO MPU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKY.

HabGnronenue nosisipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUI B JTMH3AX.
HaGmronenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHMH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHHUKH. IToctynarel
CIIEHUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIUI OTHOCUTEILHOCTH DUHILITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUTAHBI.
DHEPrusi ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

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

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmul K6aHmMo6o ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u I3HEPTUM (HOTOHA C €T0 YACTOTOU. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3akoHbBI
doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguog.

Conneunas 6atapes.

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. Bomubsl ne bpoiis. KopryckynsspHO-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 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.

DHeprust CBsI3U HYKJIOHOB B sifipe. SAaepHbie cuibl. JledexT macch sapa.

SnepHble peakuuu. JleneHnue U CUHTES sIep.

Anepnwiii peaktop. Tepmosimepubiii cunTe3. [IpoOiieMbl W MEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHu4eckre ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Otansl pa3BUTHS acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKkue 3BE3NBI, TUIAHETBHI, UX BHUIUMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk »sHepruum 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. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHua u
3BE3/. DTambl 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 nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenust B Teneckon JIynsl, miuaner, Mieuynoro I1ytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOHN cepax NeaTeNbHOCTH YeJI0BeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOUH KapTHHE MHpPA, poJib (U3HUUECKON TeOpUU
B (GOpMHpPOBAHMU TPEJCTABICHUA O (QUINYECKON KapTUHE MHpaA, MECTO
(du3znueckoi KapTHUHBI MHUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
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 nonamusi, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOACHUE, SKCIIEPUMEHT, MOJIETTUPOBAHNE, MOJIENb, U3MEPECHHE.

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

buonozus: >nekTpuyeckue SABICHHS B JKMBOM NpPHUPOAE, KoJjeOaTellbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasE CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl O00pa30BaHUsl KPUCTAUIMUECKON PEIIETKH, CHEeKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JTMHUAMA DJIEKTPOIlEpenad, TIEHEpaTOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMWOHHAsA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMMPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeameta «Dusukay JOJKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TYMAHUCTUYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpPECaX IPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHU3alliy;

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

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

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



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMuHbIM cdepam NpodhecCHOHANbHOU NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEpLIATh OCO3ZHAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa30oBaHUIO B 00JIaCTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh SKOJOTUYECKON KYyJIbTYPhl, OCO3HAHHME TJI00aIbLHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ICMCTBUM B OKPYKAIOLIEH CPEIE HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacHIMpeHre OMbITa JEATeIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO 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 ~ (DOPMYJIIMPOBaTh W aKTyalM3UpOBaTh  MpoOIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  pacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJIsIM, OTICHUBATh PUCKH TIOCTIEACTBUHN JESTEIBHOCTH;
KOOPJWHUPOBATh W  BBHINONHATH paboOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HEHHBIX MMPOOIIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENBCKONW U MPOEKTHOW JEATEIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3UUIECKOTO COACpPKAHUSA, MPUMEHEHHIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE TPU CO3JIaHUU YY€OHBIX TPOEKTOB B 001aCTH (PU3UKH;

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

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYAI[UsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

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 MIPOOJIEMBI U 33]1a4M, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unopmanueii:

BJIQJIETh HABBIKAMM IOJIy4E€HUS MHPOpMAIUHU (PU3UUECKOTO COJEp)KaHUS U3
UCTOYHMKOB PpA3HbIX THUIIOB, CAaMOCTOATEIbHO OCYIIECTBIATH IOMCK, AaHAJU3,
CUCTEMAaTH3alMI0 U UHTEpPIpeTaluio MH(OpPMAlMU pa3INYHbIX BHUIOB U (OpM
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpPEeACTBA  HMHPOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTHEHBI, PECcypcocOEepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opMaTax c
yu€TOM Ha3zHauYeHUS MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIOMpAs ONTUMAIbHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUSA:
OCYLIECTBIISITh  OOIIEHWE Ha ypokax (U3NKK W BO  BHE-YpOUHOMU
NEATEbHOCTH;



pacno3HaBaTh MOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMd W CMSr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECCTBA KOMAaHIHOW U WHIWBUIYaAJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KI0I'0 YJICHA KOJIJICKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAWHUPOBATh JEUCTBUSA MO €€ JIOCTUKCHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C NO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYeCKOE IIOBEICHUE B Pa3IUYHbIX
CUTYalLUIX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJIbHbIE YUeOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATENBHYIO JIESITENIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMUU, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIIAITH IUIAH PEIICHHUsS] PACUETHBIX M KaueCTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIlUsIM;

pacIMpATh paMKd y4eOHOTO MpPEeIMETa HAa OCHOBE JIMYHBIX MPEATIOYTECHUMH;

JIeaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII MHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedJIeKCMH  KaK  OCO3HAHHS
COBEpINAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TPOILECCOB, WX PE3yJbTaTOB U
OCHOBAHUI;



WCITOJIB30BaTh MPUEMBI pedICKCUH ISl OIEHKH CHTYaIlid, BEIOOpa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH M CBOSBPEMEHHO NMPUHUMATH PEHICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yJbTaToOB
TESATEITBHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTHl JAPYTHX IIPH aHAM3e pe3yIbTaTOB
NESATEITBHOCTH;

NpU3HABATh CBOE MPABO W MPABO APYTUX HA OIIMOKH.

B mporecce MOCTHIKEHHUS JTUYHOCTHBIX PE3YIbTATOB OCBOCHHUS TPOTPAMMBbI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIMOHAIBHOM cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIUPOBaHMS, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTUPOBAThCA K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1IeJIU U
yclrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EHWCTBOBATH HMCXOJIS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBIEHWU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, POSBISATH MHTEPEC U pa3peliaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HAa TMPUMEPAX POJIb U MeCTO (U3HKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KAapTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOU TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOJIEM;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MartepualibHasi TOYKa, HHEpIUalibHasi CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnU (PU3NUECKUX 3a/1a4;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJSPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TeJ, JBI)KCHUE IO OKPYKHOCTH, WHEpLHs,
B3auMojielicTBue Tel, nuddy3us, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TeJI, K3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETLIOBOE
paBHOBECHUE, HCIAPEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIM3AlUs, KUICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXJAY MapaMeTpaMu COCTOSIHHMS Ta3a B  M30Ipoleccax,
AJIEKTPU3ALIUs TEJI, B3aUMOJICVCTBUE 3aPsII0B;

OMHUCHIBATh MEXAaHUYECKOE JIBM)KEHUE, HCIOJIb3ys (Pu3nueckue BEITHMYHHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYyJIbC TeJa, KMHETUYEeCKasi dHEPTUsi, MOTCHI[MATbHAS DHEPrUs, MEXaHUYECKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TPH ONUCAHUM TPABUIBLHO TPAaKTOBAThH
(bU3UYECKU CMBICJT HCIOJIb3YEeMbIX BEIWYHMH, WX OOO3HAUCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHUS,
UCTIONB3yad (U3MYECKUE BEIWYUHBI: JaBiCHHE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHUYECKasl SHEPrUsl XaOTHYECKOTO JABUIKEHHS MOJIEKYJI, CPEIHEKBaApaTHUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHS TEIJIOBOTO JIBUTATENsl; MPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCHOJIB3YyEMbIX BEJIWYUH, HX
o0O3HAaueHUsT W EAWHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(U3MUECKYIO0 BEIMUMHY C IPYTUMU BEIMYUHAM;

ONUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U JIEKTPUUECKHE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYECHHUS W EIUHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKONW HHEPruM, 3aKOH COXpPAaHEHUsS HMIYJIbCa,
MPUHIHUIT CYNEPINO3ULUHA CHUJ, MPUHUMUI PABHONPABUS HHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHUSI BEIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOW TeMmepaTypol, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOTO0 3apsija, 3akoH KysoHa, mpu 3TOM pa3auyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKECHHUE W YCJIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUSA MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iudaTh YCJIOBHS WX OE30MMAaCHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUI0 (U3UYCCKUX SBICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh MpodiieMy/3ajadyy U TUINOTE3y Y4eOHOTO  IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEJIOKEHHOTO OO0OpYIOBaHUS, MPOBOJHWTH OIBIT WU
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXAY  (U3NYSCKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HW3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCHpPOBATh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYUH B
BHUJIE TAOJIUIT U TpaUKOB, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBAHUN B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKOH MOJEIbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMpPATh (HU3NYECKYIO MOJENb, BBLACIITh (YU3NUECKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOMMBIE NIl €€ pElIeHHs, MPOBOJUTh PAacu€Thl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHUSI (PU3UUECKON BEIMYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC

UH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
U TIPEJICTABICHUSI yUeOHOW W HayYHO-TIOMYJISIpHOW MH(POpPMAIIUU, TTOJTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKIIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOW KU3HU
Ut obecriedeHuns: 6e30MacHOCTH TPU OOpaIIeHn: ¢ MPUOOpPaMu M TEXHUIECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOIIOJICHUS HOPM HKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAKOLIEHU Cpelie;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJIeKBAaTHO OLICHUBATH
BKJIQJI KQXJOT0 U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pacCMaTpUBAEMOMN MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y OO YHAIOLIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MeCTO (Pu3NKU B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW NESITEIBHOCTH JIIOAEH, IETOCTHOCTh U E€IUHCTBO
bu3MYeCKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYCUHBIN AICKTPUUYCCKUM 3apsi, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/IepHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO siApa MPU PEIICHUH (PU3UIECKUX
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, SJIEKTPOMArHUTHAs MHAYKIUS, JACHCTBUE MArHUTHOIO TIOJISI Ha
NPOBOAHUK C TOKOM M IBWXKYIIUMCS 3apsj]l, JEKTPOMATHUTHBIE KOJEOAHHS W
BOJIHBI, TPAMOJIMHENTHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIIEHUE,
uHTepdepennus, audpakuds W TOJAApU3alMs CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaauoOaKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (AJEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  pPAa3IU4HBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKUE BEITUUUHBI:
ANEKTPUUYECKUI 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOJABIDKYIIAs CHiia, paboTa TOKa,
MHIYKIHMS MarHUTHOrO Mojis, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpUoJ U YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TApMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE W
ONTHYECKAasl CWJIa JIMH3bI, MPU ONHCAHWUU MPABUIBHO TPAKTOBATH (PUIHUECKUI
CMBIC HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SBJIEHUS U MPOLECCHI, HCHOIb3Ys
(u3nueckre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (OTOHA, MEPUOJ NOJIypaciaaa, SHEPIus CBI3U
aTOMHBIX SIJI€p, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICIH
WCIIOJIB3YEMbIX BEJIUYUH, UX OOO3HAUCHHS W EJUHUIILI, YKa3blBaThb (POPMYIIHI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (HU3NUECKON BETMUYNHBI,

aHANIM3UPOBATH (PU3NYECKHUE TMPOIECCHl U SBJICHUS, MCIOJIb3Ys (hU3NUECKue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapajieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM
UHAYKIMH, 3aKOH MPAMOJIMHEHHOTO PacnpOCTpaHEHHUs! CBETa, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHe OWHIITEeHHa st doTorddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPaHEHHUs HMIIYJIbCa, 3aKOH COXpPaHEHUS
AJIIEKTPUUECKOr0 3apsjia, 3aKOH COXpaHEHUs MacCOBOTO uucia, noctyiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHHUlbl, OOJACTH)
IPUMEHUMOCTH;

OTIpEIENISTh HAIIPABJICHHE BEKTOPA UHAYKIIMU MarHUTHOTO TOJIs POBOJIHHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTh M OIHUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh DKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM: MPH 3TOM
dbopmynupoBaTh MpodiieMy/3agadyy M TUIOTE3y Yy4eOHOro  IKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHMS, TPOBOAUTH OMBIT H
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYWH, TPU
TOM BBIOUPATH ONTUMAJBHBIM CIIOCOO M3MEPEHUS M HMCIOJIB30BATh HM3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH C HMCIOJb30BAaHUEM
OpSMBIX HM3MEPEHHWIl: TMPU 5TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeMaTh BHIBOABI IO pe3yabTaTaM UCCIIEIOBAHMS;

co0ro1aTh mpaBuia O€30MacHOrO TpyJa MpH MPOBEICHUHM HCCIEIOBaHUI B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-MCCIEeNIOBATENbCKOW U MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aDOPATOPHOIO
000pyT0BaHMS;

pemaTth pacy€THble 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIONb3Ys (U3UYECKHE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAUTH Pacdy€Thl M OLICHUBATh PEaIbHOCTD
MOJIYYEHHOT'0 3HAaUeHHs (PU3HUECKOU BEINYMHBI,

penaTb KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXKICHUI C OMOpOM Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUHU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U MpeJCTaBiIeHUs yueOHOM M Hay4dHO-TIOMYJISpHOM MHPOpMALUU, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPUHIMUIBL JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€30MACHOIO MCIIOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHWE MPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHUsI 3[JOPOBbSl U COOJIIOJEHUSI HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKpYXKarolllen cpee;

paboTaTh B TIpyHIE C BBHIIOJHEHUEM pA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPa0OTy TIpyHNbl, PALUOHAIBHO PpacHpelesTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXATICHIDL B MEXaruie https://m.edsoo.ru/7f41bf72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BEIIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE NEPEXOBI 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

24

Paznen 4. JIEKTPOJAUHAMUKA

bubmmoreka [IOK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM u@poBbIie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. DJIEKTPOANHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro mno pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [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
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMeHTbl aCTPOHOMHUU U acTPO(DU3UKHI 7 EtTrSsJ:I/I;Ir?].T:(TS?)(I)_.[ :3/I§f41097c
Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig :3/I§f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE Hceric
Ne ara udposbie obop
Tema ypoka A unp P
n/n H3y4eHusi | oOpa3oBaTeIbHbIE Touk
pecypcbl
Konrpoabubie | IIpakTuyeckue
Bceero
padoThl padoTsbI
dusuka — Hayka 0 IPUPOJIE.
1 Hayunrsre MGTZ?IBI HOEH;)HI/ISI 1 bubnmorexa LOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb u mecTo ¢usuku B
5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHOM KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JTIOIEH
Mexanuueckoe OBMKEHUE. SJICKTPO
3 OTHOCHTENBHOCTD MEXaHUYECKOTO 1 bu6mmorexa LIOK ii?:;;i
nBrokeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508 repKOHO
YCKOPEHHUE CEKYH/IO
4 PaBHOMEpHOE NpsAMOIIMHENHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOosiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
cBOOOJTHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe nBUXKEHUE.
7 I[I]:I/I)KCHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa LOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH [ anuies. 1 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

NHepuuanpHble CUCTEMBI OTCUETA.
IIepsbiii 3axkoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmmoreka [IOK

o CYNEpHOSHILHH Cit1. BTOpo ?aKOH https://m.edsoo.ru/ff0c3be8
HproTona nmst MaTepuaibHOW TOUKU

10 Tperun 3akon HetoToHa 1u1st bubnuorexa [JOK
MaTepHUaTbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmMudeckas bubmmorexa [OK

https://m.edsoo.ru/ff0c3d00

CKOPOCTh

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

13 Cuna cgnpomBnefy(}; ;[pn ,I[BI/I];KGHI/II/I bubmmorexa [TOK Aepe

https://m.edsoo.ru/ffoc3f76 | TPY30

TeNa B KUIKOCTU WM ra3e CKaMI
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [lnevo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Nmmynsc cuiibl. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBMKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruun

17 [loTreHunanbHas SHEPTHUsL. 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

[loTenumanpHast SHEPTUS YIIPYTO
ne(GopMHUPOBAHHOW TIPYKHUHBI.
[ToTrenumansHas SHEPrHs TeIa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa mo teme
«Kunematuka. JIlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

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

21

OcHOBHBIE MOJ0XKEHHS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. uddysus

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

22

XapakTtep ABMKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPIBIX TEN

23

Macca MOJICKYII. KomunuectBo
BemiecTBa. IloctosHHAas ABoraz[po

24

Tennosoe paBHoBecue. TeMmneparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBaenue MKT

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

26

AOcoJroTHast TeMIeparypa Kak Mmepa
CpPEeIHEW KMHETUYECKON SHEPTUH
JIBH>KEHUS MOJIEKYJl. Y paBHEHHUE
MenneneeBa-Kianeitpona

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

27

3akoH JlanpToHa. ["a30BBIC 3aKOHBI

Jlemonc
JTaBJICHU
o0beMa

TeMITEepa
JTaBJICHH
TeMITEepa
JITIST JIeM
3aKOHOB
Jlemonc
JTaBJICHH
TeMITepa
ITOCTOSH
JTaBJICHHU
TeMITepa
JIJIST IEM
3aKOHOB
BOJOH, C
Jlemonc
o0BeMa -
TeMmIepa
IMOCTOSTH
JTATYHK
TeMIepa
IS IEM
3aKOHOB
BOJIOM, C

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSTHUS
pa3peKEeHHOTO ra3a»

JlaTunk
TeMIIepa
IS IEM
3aKOHOB
TCILIOM 1
XOJIOJTHC



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ormporiecchl B u1€aabHOM ra3e u ux

bubmuoreka [JOK

29
rpaduueckoe nmpeacTaBieHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus JleMoHC
- BHYTPEH
TEPMOAMHAMUYECKOU CUCTEMBI U peHHH
30 crniocoOsbI e€ m3meHenus1. KonamuectBo bubnuorexa [JOK TeMIepa
TEII0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952 cBuHIIOE
SHEPrus 0AHOATOMHOTO WJI€aJTbHOTO MOJIOTOX
rasa
bubmmoreka [IOK
31 Buasr Terionepenaun
g el https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonudecTBo TeImIoTH mpu brbmmorexa [OK
P . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHbIN Ipoliece
33 [TepBrIil 3aKOH TEPMOJAMHAMUKH U €T0 bubnuorexa [JOK
MPUMEHEHHE K U30IPOIEeCcCaM https://m.edsoo.ru/ff0c5efc
34 HeoGparumocTth mporieccoB B bubnuorexa [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun geiicteus u K11 renosoit

bubmmoreka [IOK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KI1/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
38 O6o0matomuii ypok «MosekyspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora o teme
39 «MonekynspHas ¢puszrka. OCHOBBI brbmmorexa [OK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJIQXKHOCTB BO3ayxa. HackIIeHHbIH bubmmorexa LIOK Aara
yxa https://m.edso00.ru/ff0c64d8 | TEPMC
nap BOZOY
Trepnoe Teno. Kpucrammueckue u
42 amopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIoB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAIUTA3ALIHSL.
43 VnenpHasi TeIIOTA MIJIABJICHUS bubmmorexa [JOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHE TRILIOBOTD baea https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubnmoreka [JOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

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
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https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOHUKH, TUBNEKTPUKHU U

46 MOJTYITPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsijia
B3aumoencrBue 3apsiioB. 3aKkoH
47 Kynona. ToqequI/I};neKTquGCKHH“ Bubnuorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsisk€HHOCTB 21EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
AIEKTPpUYECKUX Toseu. JInnun https://m.edsoo.ru/ffOc6df2
HAINPSKEHHOCTH
PaboTa cuit aeKTpoCcTaTHYecKOro
49 MOJIL. HOTGHHI/I&J‘I?P&SHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U JUDTIEKTPUKH B
50 SHI)CKTPECTaTI/I‘I:([JKOM n(f)ne. bubmorexa HOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas IpOHULIAEMOCTb
. bu6mmoreka [JOK
>1 dnekrpocikocts. Korjencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEprus 3apsiKEHHOTo bubmotera [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopaTtopHas pabdorta "M3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIo IpUHTepa.
DnexTpocTaTHUecKas 3aluTa.



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

3azemiieHHE AIIEKTPONPUOOPOB

DIIEKTPUYECKHIA TOK, YCIIOBHS €0 Jemonc
cyuectBoBaHus. [I0CTOAHHBIN TOK. «Hccne;
CHJIBI TO
55 Cuna toka. Hanpspkenue. HATIPSDK
Conpotusnenue. 3akon Oma mis ATYHK )
ydJacTKa Lenu PE3UCTO]
TN TAHUS
KITFOY
[TocnenoBarenbHOE, MapaieIbHOE, Jat4nk
CMEIIAHHOE COeIMHEHUE HATPDKS
bu6morexa [IOK JIBBIXTIP!
56 poBOJHUKOB. JlaboparopHas padoTa BVXIIDG
https://m.edsoo.ru/ff0c74f0 ABYXIP
«M3y4eHre CMENIaHHOTO COCTUHEHHS HCTOYHH
pe3ncTopoB» HPOBOAC
57 PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO bubnuorexa [JOK Hat
Toka. 3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0c7838 | Halps
JIBYXI
BOJIBT
JIBYXI
JIaMII¢
nuTar
POBC
3akon OMma 115 TTOJTHOHM (3aMKHYTOM ) Hatank
. HaIPSIK(
anektpudeckoit nenu. Kopotkoe
bubnuoreka [JOK JBYXTIPC
58 3ambikanue. JlabopaTopHas paboTa BYXIIDE
https://m.edsoo.ru/ff0c7ae0 ABYXTP
«M13mepenue D/IC ucrouHuka Toka u HCTOYHY
€ro BHYTPEHHET O CONPOTUBIICHUSD) HIPOBOJIC
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJJIOB. 3aBUCUMOCTD
COTPOTHUBIICHUSI METAIIOB OT
Temreparypbl. CBEpXIpPOBOAUMOCTh
60 DNEKTPUUECKUU TOK B BaKyyMe.

CBouCTBa IIEKTPOHHBIX ITyYKOB



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

61

[TonynpoBoAHMKH, UX COOCTBEHHAs U
IIpUMECHAs MTPOBOAUMOCTh. CBOMCTBA
p—~n-nepexoaa. [loaynpoBoAHUKOBBIE
npuOOpHI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae

DNEeKTpUUECKUU TOK B pacTBOpax 1
paciiaBax 3J1€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUUECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme

66 «Qnekrpocraruka. ITocTossHHBIN 1 bubnuorexa [JOK
3eKTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBubiit ypok. KonTposibHas 1 bubnuoreka [JOK
pabota no Teme "INeKTpoaAruHaMUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600matomui ypok 1 bubnuoreka [IOK
o remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

Kosu4vecTBO yacon DJIeKTPOHHBbIE
°
Jrj;n Tema ypoka Beero Konrpoabublie | IIpakTHyeckue i[:;:eﬂnﬂ :)Igg)al:())l';l;feﬂbﬂble
padoTsbI padoThI pecypest
IlocTosiHHBIC MarHUTEL M UX JlaTuuk

L B3auMoieiicTBue. MaruuTHOE TOJIE. 1 Bubnnoreka [IOK TTOJISL, IIC
Bexrop MarHuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHATHOM UHAYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBE MarHMTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuiia Ammepa.

4 Jlaboparopnas pabora 1 1 bubnunoreka [JOK
«UccaenoBanue nerucTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM)

JlelicTBE MAarHUTHOTO IIOJIS HA

5 JBUKYILYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnmuoreka [JOK
Cuna Jlopenna. PaboTa cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua
3J‘IeKTpOMaFHI/ITHa$I MHIYKLIHA. IToTok JaTunk

6 BEKTOpa MarHuTHOM uuaykuuu. IJ(C 1 ﬁzﬁgjﬁ

HWHIAYKIHUU. 3aKkoH BHGKTpOMaTHHTHOﬁ



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 Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HUHIAYKIUW

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

Jatui
Harps
TI0JIA,

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckue ycTponcTsa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs 1I€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMArHUTHAS WHITYKITHSD

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

11

KonTtponbHas paboTa mo teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHast UHTyKITHSDY

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KoJjebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIEOaHUH.
[IpeBpaienue sHepruu

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

JlaTuuk
yCKOPEI
rpy30B

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU M Macchl rpy3a»

JlaTunk
YCKOpeEl
rpy30B

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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriMTHBIMU KoJe0aHusIMHU

®opmyna ToMmcoHa. 3aKoH

15 COXPaHEHUS DHEPTUU B UACAITLHOM bubnmorexa [TOK
P P https://m.edsoo.ru/ff0ch9c4
KoJIeOaTeIbHOM KOHTYPE
[IpencraBnenue o 3aTyxaromux
KoJieOaHusx. BeIHYKICHHBIC
bu6mmorexa [IOK
16 MexaHu4ecKre Kojebanus. Pesonanc.
https://m.edsoo.ru/ff0cbb86
BBIHYKICHHBIE SJIEKTPOMAarHUTHBIC
KoJieOaHus
[Tepemennbid TOK. CUHYCOUIATbHBIA JIByXK:
MEepEeMEHHBIA TOK. MOIIHOCTh MIPpUCTA
bu6mmoreka [JOK OCIIILIC
17 IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U I
. https://m.edsoo.ru/ff0cbd34 reHEDA
JICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U p
HaMpsHKEHUS bIC TIPO
Tpancdopmarop. [IponsBoacTso, JIByXK:
18 repeaayda u notrpedieHne MPHUCTA
AIIEKTPHYCCKON DHEPTHUU OCHHIIC
re’Hepa
bI€ TIPO
YCTpOHCTBO U MPAKTHYECKOE
19 MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, bubnuoreka [JOK
reHeparopa IepeMEeHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JTUHUH dJeKTporepead
DKOJOTUYECKHE PUCKU TIPH
MIPOU3BO/JICTBE JIEKTPOIHEPTUU.
20 Kynbrypa ncnonb3oBanus

QJICKTPOOHECPIUU B MIOBCETHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBI3U U
24 TeneBuaeHus. Pazsurtue cpencts
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM CpeJie. bubnuorexka [JOK
ToueuHsblit ICTOUYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus cera. [ToctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaje
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpaXKCHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTels MPEJIOMIIEHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue nzoOpakeHuii B bubnuorexa [IOK



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

nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnenmoBanue CBOMCTB
M300paXCHUI B JIMH3AX)
Hucnepcus cBera. ClI0KHBIN COCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue nucnepcuu
CBETa»
33 NnuTtepdepenmus creta. Judpaxius bubnnorexa [JOK
ceeta. [ludpakumronnas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUSA UX O€30MMaCHOTO IPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJ1IacCu4ecKor Mexanuku. [loctynarsl bubmuorexa [JOK
CIICIMATIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIusl MOKOs
KonTponpHas padora «OnrTuka.
. bubmuorexa [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



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

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(pexra. Onbrrr https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHHE
42 BH‘HmTeI(f‘Ha )In(l;b(bOToaq)qI:eKTa brbmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbiTel [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
(dboTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemenue 3agau no reme «J€MEHTBI bu6mmoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccessHUIO 0-4acTHIL bubmiorexa LOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaelb aToMa
bubnuoreka [JOK
47 I1 b
OCTyJIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}II'IIIG exoJie aTOMEIlH co HOql)"O OBHA bubmiorexa LIOK
p pexOA . g P https://m.edsoo.ru/ffOdOafa
SHEPruu Ha Apyroi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA YacTUll. BOJIHBI
. R bubmuorexa [JOK
49 ne bpounnsa. KopnyckynspHo-

BOJ'IHOBOI/IV,Z[yaJ'II/BM. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHY>XKACHHOC U3JIYYCHHC

50

OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PaAOAaKTUBHOI'O U3JIYYCHUSA

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

51

CporictBa anbda-, 6era-, ramma-
n3inydeHus. Biusaaue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

52

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

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

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbId
peaktop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpamu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoaeucTBUA. EquHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

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

55

Bun 3se€3nnoro nebda. Co3sesaus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHne. CoJIHEUHasI cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T



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

57

3BE3/1bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOKICHUH U
spoJironuu COJIHIA U 3BE3]T

58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajiakTHK

59

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

60

Hepemennsie mpo6iieMbl aCTPOHOMHUH

61

KonTtponbHas paboTa « 37€MEHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yeJjioBeKa

63

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

64

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




Ob6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4yHBIX NPEACTABIECHUI O IPUPOJIE
66 PesepBHbIl ypok. MarautHoe noJe. 1
DneKTpOMarHUTHast UHIYKINS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHON TEOpHH 1
OTHOCUTENILHOCTH
Pesepnsrii ypok. KBanToBas ¢usmka.
bu6mmorexa [IOK
68 DJeMeHTBI aCTPOHOMHH U 1
https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Cotckuit H.H. non
penakmueit [lappentoeBoit H.A., AkuinonepHoe obiiectBo «M31atenbeTBO
«IIpocsewienue»

» Gusuka, 11 knacc/ Maxumies I'.J1., bByxosues b.b., Yapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkuinonepHoe obiiectBo «M3m1arenbeTBo

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPUAJIBI IJISd YYUTEJIA

» ®dusuka, 10 kinace/ Mskumes I'.41., byxosnes b.b., Corckuit H.H. non
penakmueit [lappentoeBoit H.A., AkinonepHoe obmiectBo «M31arenbeTBO
«IIpocBemenue»

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkninonepHoe obmiectBo «3marenbeTBo
«IIpocsemenue»

71 Iunaktnaeckue marepuaisl Gusnka 10, 11 xkmace / A.E.Mapon, E.A.Mapos.
— M.: U3narenbctBO «/podar, 2020./

7] TemaTu4ecKkre KOHTPOIBHBIE H CAMOCTOSITENIbHBIE pa0oThI 1o (hu3uke 10
knacc / O.U.I'pomriea. — M.: U3natenscTBO «OK3ameny, 2022 T.

—1 ®I'OC KonTpoasHO-u3MepuTeNIbHbIe MaTepraibl «Pusnka 10 kmacey,



«®Pu3uka 11kmacey» /H.W. 3opun —-M. BAKo 2020 roa/
| EprorkuH E.C. Eprorknna C.I'. @usnka. 10 kiracc. CaMOCTOSATENBHBIE U
KOHTpOJIbHBIE U paboThl. ba3zoBeiil u yrayonennsiil yposau'". ®I'OC, Mocksa,

«IIpocsenienue», 2020 roa/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Auumanuu pusndeckux oobekToB. http://physics.nad.ru/

2. Kusas ¢usuka: oOy4atromias nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Ypoku ¢usuku ¢ ucnonp3oBanuem Mutepuera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. dusnka: Koyuieknus onbIToB. hitp://experiment.edu.ru/

5. duzmuka: AEeKTPOHHAS KOJUICKIIUS OMBITOB.

http://www.school.edu.ru/projects/physicexp


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
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