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INHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YpOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TPeOOBaHHM K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM Nporpammbl, npeiactaBieHHbIX B PI'OC
COO, a Ttaxxe c ydyeToM (QeaepaabHOl paboueld MporpaMMbl BOCHUTAHUS U
KOHIIETIIMK TpenojiaBaHus yuyeOHoro mnpenMera «@Dusnka» B 00pa3zoBaTEIbHBIX
Opra”Hu3ausax Poccniickon ®enepanun, peann3yoIuX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanre mporpaMMmbl 1O (U3MKE HampaBlieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYyYHON KapTWHbl Mupa oOyvaromuxcs 10-11 kimaccoB mnpu
oOyueHnH ux (pu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOIO
noaxona. I[lporpamma no ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yJbTaTam
oOy4eHHs, a TaKK€ YYUTHIBAET HEOOXOIMMOCTh peaIh3allMi MEKIIPEIMETHBIX
CBA3€H (U3BHKM C ECTECTBEHHO-HAYYHBIMM YYEOHBIMH MpeameTamMu. B Hel
ONPENENSAIOTCA OCHOBHBIE €)M U3y4YeHUs (PU3MKU HA YPOBHE CPEIHEro OOLIEro
oOpa3oBaHMsl, TUIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3YyJIbTaThl OCBOECHUS Kypca (pU3UKK Ha 6a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIIbTAThI IO FOJjaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamMera « @u3nkay no rogam oOydeHus.

du3znka Kak Hayka O Hambojee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyxatomeM mupe. [IIkonbHbINA Kypc GU3HKN — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOJIbKY (DU3NYECKHUE 3aKOHBI
JeXKaT B OCHOBE TMPOILIECCOB M SIBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3udeckolr reorpaduei W acTpoHoMHuel. Mcmonap3oBaHME W aKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHUW  OmpeAenseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPaHCHOpTa, OCBOCHUS
KOCMOCa, IMOJYYEHHUS HOBBIX MATE€pUAJIOB C 3aJaHHBIMU CBOWCTBAMHU WU APYTHX.
N3ydyenne ¢(u3MKM BHOCHUT OCHOBHOM BKJaJA B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa OOydarommuxcs, B (OPMUPOBAHHWE YMEHUU MPHUMEHATH
HAyYHBI METOJ1 MO3HAHUS PU BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAaHUI.

B ocHOBy kypca ¢u3uMKM [JIsi YPOBHS CpPEIHEro o0IIero ooOpa3oBaHUs
MOJIOKEH pAJl HUACH, KOTOpPhIE MOXHO pacCMaTpuBaTh Kak MPUHIMUIBI €ro
MTOCTPOEHHS.



Hoes yenocmnocmu. B cOOTBETCTBMM € HEH KypC SIBISETCS JIOTHUECKU
3aBEPILCHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3/iesioB (GU3HUKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepuan Kypca (GU3UKH
o0beMHEH BOKPYr GU3WYECKUX Teopwil. Bemymmm B Kypce sBISETCS
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BEIIESCTBE U
noJe.

Hoes eymanumapuzayuu. E¢ peanuszanus mnpeanosiaracT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
¢u3uku ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U DKOJIOTHICCKUMHU MTPOOTIEMaMHU.

Hoesa  npuxnaownoti  nanpasenennocmu. Kypc ¢usuku mpeanosiaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIOKEHUI
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IOCPEICTBOM BBEACHHUS DJIEMEHTOB
collepKaHUs, TOCBSIICHHBIX 3KOJIOTMYECKMM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH M TEXHOJOTHH, a TaKXe OOCYXKICHUS
po0JieM palOHAIBHOTO MPUPOOTIONIb30BAHUS U HKOJIOTMUYECKOI 0€3011aCHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (UMK Ha YPOBHE CPEIHErOo OOIIEro
oOpa3oBaHus ABJIAIOTCS (Qu3nueckre Teopuu ((PopMUpOBaAHUE MPEACTABICHUHN O
CTPYKType TOCTPOCHHUsI (PU3HUECKON TEOpHH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX  NPEJACTABICHUSAX O TPHPOJAE, TPaHUIAX
NPUMEHUMOCTH TEOPUH, JJIS OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U
IIPOIIECCOB).

CHUCTeMHO-IeSITEIPHOCTHBIN TIOAXO0M B Kypce (PU3MKU Pea3yeTcs MPEexe
BCEro 3a CYCT OpraHU3allMi SKCIEPUMEHTAILHON NEeATeIbHOCTH O00YyYaroluXxcsl.
Jlns  Ga3oBOoro ypoBHS Kypca (PU3UKH — 3TO HCIHOJB30BAHUE CHUCTEMBI
(POHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JITAOOpAaTOPHBIX padoT,
KOTOpBIE B IporpaMMme mo (pu3uKe OOBEAWHEHBI B OOIIUN CIHCOK YUYCHHUYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM IepedHe JTabOpaTOpHBIX padoT,
MPOBOJIMMBIX  JUIsI KOHTPOJIA U  OIEHKH, OCYINECTBISICTCA y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca HUCXOAs U3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHalleHust kaOuHeta (¢uiuku. Ilpu s3TOoM oOecrneunBaeTcs OBJIAJEHUE
OOyJaroIMMUCS YMEHUSMH TPOBOJWTH KOCBEHHBIE HW3MEPEHUS, HCCISIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH U IIOCTAHOBKY OTBITOB 10 MPOBEPKE
MIPEIOKCHHBIX TUTIOTES.

Bonpimoe BHUMaHWE yAENSETCS PEIICHHIO PACYCTHBIX W KAadeCTBEHHBIX
3agad. [Ipu 3TOM A7 pacuCTHHIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aIaHHON (PM3UYECKON MOJIEIBIO, TTO3BOJISIFOIINE IPUMEHSITh U3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zfesia Kypca, TaK M WHTETpUpYys 3HAHUS U3
pa3HbIX paszaenoB. i KaueCTBEHHBIX 3a]lad MPUOPUTETOM SIBJISIIOTCS 3a/laHHs Ha
00OBbsCHEHHE MpOTEeKaHUsl (U3MUECKUX SIBICHUM M MPOIECCOB B OKpYyKarouen
KU3HHU, TpeOyromue BbIOOpa (PU3NYECKOW MOJAENTW IS CUTYallMd TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecredeHuto y4yeOHOro mporecca 0a30BbIii ypOBEHb Kypca
(GU3UKK Ha YpOBHE CpEIHET0 OOIIEro 00pa3oBaHusl TOJDKEH U3Y4YaThCs B YCIOBUAX
MpeIMeTHOr0 KaOuHeTa (PU3MKM WM B YCJIOBUAX HHTETPUPOBAHHOTO KaOMHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOTO IMKiIa. B kaOunere (pu3MKu MOMKHO OBITH
HEO0XO0IMMOe JabopaTopHOE OOOpPYJOBAaHME [IJIsi BBHIMIOJIHEHUS YKa3aHHBIX B
nporpamme no (U3MKe YYEHHUECKUX MPAKTUUYECKUX paboT U JAEMOHCTPALlMOHHOE
obopyoBaHue.

JleMoHcTpaniuoHHoe obOopynoBaHue GOpPMUPYETCST B COOTBETCTBHM €
NPUHIIMIIOM MHUHUMAIBHOM JIOCTATOYHOCTH M  OOECTeUrMBaeT IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMme 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIMi is
UCCIIEJIOBAaHUS ~ M3YyYaeMbIX SIBJEHMM UM  MPOLECCOB, HOMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JIabopartopHoe 000pyAOBaHHE sl YYEHHUECKHUX MPAKTUYECKUX pPadoT
(GopMupyeTcss B BUAEC TEMAaTHMYECKHUX KOMIUIEKTOB M 0OeCreurBaeTcs B pacuere
OTHOTO KOMILJIEKTa Ha JBYX oOOydaromuxcs. TemMaTHuecKkue KOMIUICKTHI
1abopaTopHOTO 00O0PYIOBaHMS JOHKHBI OBITH TIOCTPOEHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IUGPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEISIMU U3YUYEHUSI PUZUKHU B OOIIEM 00pa30BAHUHU SBIISIOTCA:

e (dopMmHpoBaHHE HHTEpeca M CTPEMJIEHUS OOYy4arolIUXCsl K HayuyHOMY
U3YYEHUIO TPUPOJbI, Pa3BUTHE HX HHTEIUIEKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS B (POPMUPOBAHHE
HCCJIEIOBATENICKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opmHpoBaHME HAYYHOIO MHPOBO33PEHMsI KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOEHHs MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (dopmupoBaHHe yMEHHMHA OOBSCHATH SABJIECHUS C HCHOJIB30BAaHUEM
(Gu3NYECKUX 3HAHWIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHHe MpeACTAaBICHUN O POJM (PUMKU IS Pa3BUTUS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX Lelel oOecreunBaeTcsl peleHueM CISAYIOIuX 3a1a4d B

npolecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TMpHOOpEeTeHHWE  CHUCTEeMbl  3HaHMUK 00  Oo0mMxX  (QuU3MUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue yYMEHH TNPUMEHATh TEOPETHYECCKUE 3HAHUS IS
OoOBsCHEHMSI (PU3NYECKUX SBJICHUW B TPUPOJAE U JUIA TNPUHATHSA
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS PaA3IMYHBIX 3ajlad C SIBHO 3aJaHHOMN
¢usznyeckol MOJENBIO, 3aJay, MOAPA3YMEBAIOUINX CaMOCTOSTEIBHOE
co3anue (PU3NYECKO MOJIeN, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHHE (UIUYECKUX OCHOB U TMPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHUECKHUX MPOLIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay;

e OBJIAQJICHUE METOJIAaMU CaMOCTOSTENILHOTO TUTAHUPOBAHUS U TPOBEICHHUS
(bu3MUeCKX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanuu HH(opMaIuu,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBUU ISl Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEOBATEILCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 4yaca B HEZIEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe Tmo (u3uKe TmepedeHb JTabopaTOpHBIX U
MPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JENaeT BHIOOD
npoBeleHusT J1abOpaTOpHBIX pPabOT M OMBITOB C YYETOM WHIAMBUIYaATbHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COJAEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka v MeTOAbI HAYYHOI'0 O3HAHMS

®u3uka — Hayka o npupone. HayuHble METOIBI NMO3HAHMS OKPYKAIOLIETO
mupa. Ponp dKcnepumeHTa MW TEOpUHM B NPOLECCE TO3HAHUSA NPUPOIBL.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢u3NUECKUX SIBIEHUM M mpoueccoB. HayuHble THIOTE3bI.
®dusnyeckne 3aKOHbI U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUS.

Pons m Mecto ¢usuku B (GOpMHPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasoroBele YU UIUQPPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBMKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKECHHSL.
Cucrema orcuera. Tpaekropusi.

[lepemenienne, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOPEHHUE MAaTE€pUaIbHOW TOYKH, MX MPOCKIUH HAa OCH CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U T[epPEMEIICHUS
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOoaHoe najsieHne. Y CKOpeHue CBOOOHOTO MaACHMUS.

KpuBonuuenHoe  nBuxkeHue. JIBukeHHME  MarepuaIbHOW TOYKH 10
OKPYHOCTH C IIOCTOSIHHOW MO0 MOAYJIKO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JINHEHNHAS
ckopocth. [lepuon 1 yactora obparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpOHCTBA U TMPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIEpeJadHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WITIOCTPAINS KUHEMATUUECKUX XapaKTePUCTUK
JBUKEHUS.

[TpeobpazoBanue IBUKEHUN ¢ KCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBrxenus tena, OpoleHHOTo MO/l YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTu npu ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIBIO OMNPENEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXAY IIyTAMHU, NPOWICHHBIMHA TEJIOM 3a
NOCJIEN0BATENbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHUM MPH PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune nBmKeHUs Tea, OpOIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[Ipuammn  otHocutTensHOcTH  [aymites.  llepebid  3akoH  HbroroHa.
NHepuunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
IUIs. MaTepUaIbHOM TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtiaroteHus. Cuna Tsbkectu. llepBag kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXEHUS U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Tase.

[TocTynaTenbHOE U BpallaTeabHOE ABMXKEHUE a0COIOTHO TBEPAOIO Tela.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpameHusa. [liedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TEIIA.

TexHuueckre YCTpOWCTBA U MPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue uHepUUN.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TETI.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CrnoxeHune cuL

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT JiepopMariuu.

HesecomocTs. Bec Tena rnpu yCKOpeHHOM MOIbEME U HaJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHSs TBEpAOTO Tena. Buabl paBHOBeECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

Uccnenoanne ycioBuil paBHOBECUS TBEPAOrO Tejla, HMEIOMIETO OCh
BpalICHUSI.

Tema 3. 3axouwvl coxpanenus 6 MexaHuke

NMmynbC MaTtepuanbHOMl TOYKM (Tesla), CHCTEMbl MAaTEPHAIBHBIX TOYEK.
NMnynbec CHIIBI M1 U3MEHEHUE HMITYJbCa TeNd. 3aKOH COXPAHEHHUS MMITYJIbCA.
PeaktuBHOE nBUXEHUE.

Pa6Gora cuiibl. MOIITHOCTH CHJIBL.

Kunetnueckass sHeprus MarepuaibHOl TOuykH. Teopema 00 HW3MEHEHHH
KMHETUYECKOU DHEPTUU.

[ToreHumanbHas DHEPIUsl. [loTeHunanbHas DHEPIUs YIPYro
nepopmupoBaHHOM  mpyxuHbl. [loTeHumanbHass 3Heprust Tena  BOJIM3U
OBEPXHOCTH 3€MJIN.

[loreHuuanpHple W HeNmoTeHUUadbHble  cuibl.  CBs3b  pabOTHI
HETIOTCHIMAIBHBIX CHJI C W3MEHECHHEM MEXAaHWYECKOW DHEPTMU CHCTEMBI TEIL
3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u HeyNpyTrue CTOIKHOBEHHS.

TexHnuecknue ycTpOHWCTBA M MPAKTHUYECKOE NMPUMEHEHUE: BOJIOMET, KOIIEp,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa moTeHIMANBHOW SHEPTUU B KHHETUYECKYIO K OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenune abCOMOTHO HEYNIPYTOTO yiapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEpPrUU
TeJa Ha IIPUMEpE PACTSIKEHHS pE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJjiekyasipaasi pu3nka v TEpMOJUHAMHUKA

Tema 1. Ocnoébl MoNEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep ABMKCHUS W
B3aUMOJICMCTBUSL YacTULl BemlecTBa. MoJenu CTpOEHHS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHCHUE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojeleld. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [ToctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana temneparyp
Lenbcus.



Mopens  uaeanbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HUJealIbHOTO Ta3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mmepa
CpeAHEN KHUHETHUYECKOM SHEPrUM TEIUIOBOIO ABWKEHMS dacTtul rasza. I[llkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHUe MenneneeBa—Knanelpona.
3akon JlanbToHa. M3ompoliecchl B UI€aIbHOM Tra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe MpeAcTaBIEHUE H30MPOIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpOICTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OGapomertp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpbITsl 10 [UDPY3UN KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JIOKa3bIBAOIIUE CYILIECTBOBaHUE MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS.

Mopens, HIUTIOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYIa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HJICAJbHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuu sxcnepumenm, nabopamopmvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TApAMETPAMH COCTOSIHUSI Pa3PEKEHHOTO
rasa.

Tema 2. OcHo6bl mepmoOUHAMUKU

TepmonnHamMuueckasi cucrtemMa. BHyTpeHHsISl SHEpPrUsi TEPMOJIUHAMUYECKOM
CUCTEMBI U cIocoObl ¢ n3MeHenus. KoamuecTBo TemnoTel U padbota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza. Buubl  Temionepenavu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4eHHUE. Y IeJIbHAsl TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTh pH TeIIoNnepeaye.

[Tonsatue 006 amuabaTHOM mpouecce. [lepBbli 3akOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K H3ompoleccam. ['padudeckas
WHTEpHpeTanus paboThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTHMOCTh TPOIIECCOB B MPHUPOJIE.

TemoBple  mammHbl.  [IpUHUOMNBI ~ JEWCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi SHEPrUMB TEIJIOBBIX  MamuHax. KoadduiumeHt mosae3Horo
nevctBus TerioBor Mammebl. [{ukn KapHo m ero xoad¢uumeHT mMmoie3Horo
JEUCTBUSA. IKOJOTUIECKHAE TTPOOTIEMBI TEITIOOHEPTCTHUKH.



TexHudeckue YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUraTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tella MPU COBEPUICHUHM PAOOTHI: BBUIET
npoOKKW W3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3AyXa, HarpeBanue 3¢upa B
JATyHHOU TpyOKe MyTeM TpeHUs (BUICOAEMOHCTPAIINS).

N3menenne BHyTpEeHHEH SHEpruu (TeMIiepaTyphl) Tejla pH TerIonepeiaye.

OnelIT mo aaumabaTHOMY paCUIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepezammusie cocmosnnusa eéeuwecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHjaeHcanus. Mcnapenue u kureHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacblllleHHBIM mMmap. YaenbHas TeIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammnueckue u aMopHbie Teaa. AHU3OTPOIHUsI CBOMCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpeMeHHbIE Marepuaiibl. llnaBieHue u
KpUCTaJUIU3anus. Y iefibHas TeruioTa miasneHus. Cyoaumanus.

YpaBHeHHe TEII0BOro OajgaHca.

TexHuyeckre yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJOTUHU MOJYYECHHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOIOTHH.

Jlemoncmpayuu

CBOJlCTBa HACBIIICHHBIX APOB.

Kunenue npu moHW>KEHHOM J1aBJICHUM.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBanus U MIaBiICHUS KPUCTAJIMYECKOTO BEILIECTRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenune 0THOCUTENbHON BIAXKHOCTH BO3/IyXa.

Paznen 4. JjaekTpoguHAMHKA
Tema 1. dnexmpocmamuka
OneKkTpu3aums Tell. OJNEKTpUYEeCKUud 3apsn. JlBa BuIOa SIEKTPUYECKHUX
3apsinoB. [IpOBONHMKH, IUAIEKTPUKA WU TMOJYNPOBOJHHMKHA. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaa.
BzaumopeiictBue 3apsioB. 3akoH KynoHa. TodedHbIN 2IE€KTPUYECKUI 3aps/l.
DnekTpuueckoe nose. Hanpssk€HHOCTD 251eKTpudeckoro nodis. [IpuHuun



CYyHEPHO3ULHUH ANEKTPUUYECKUX Toyeil. JIMHNKM HaNpsyKEHHOCTH AJIEKTPUUYECKOTO
OJIAL.

Pabora cun  snekrpocratnueckoro  moisia.  Ilorenuwman.  Pa3HocTh
noTeHUUANOB. [IpOBOOHUMKM W JUABJIEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

DnekTpoeMKkocTb. KonaeHcaTtop. DIeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUuOOpOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPYHUHBII IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLMII IEUCTBUSA JIIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKY B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBNEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOL@Aau
MJIACTUH, PACCTOSIHUS MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 3meKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [I0CTOAHHBIN TOK.

Hanpspxkenue. 3akon Oma a1 yyacTka LEmu.

DIIEKTPUYECKOE COMPOTHUBIICHUE. Y AEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaLIENbHOE, CMEIIAHHOE COEINHEHHE ITPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOBIXKYIIAsA CUJIa U BHYTPEHHEE CONPOTUBJICHUE UICTOUHHUKA TOKA.
3akon Oma 17151 MOJTHOM (3aMKHYTOM ) 3JIeKTprueckol enu. KopoTkoe 3aMbIkaHue.

DJeKTpOHHAas IIPOBOJIMMOCTb TBEPJIBIX  METaJUIOB. 3aBHUCHMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIeKTPUYECKUM TOK B BakyyMme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHAS u MpUMecCHas MPOBOJIUMOCTD
nmoynpoBofHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

ONEeKTpUYeCcKHii TOK B pacTBOpax M  paciuiaBaXx  3JIEKTPOJHUTOB.
DNEKTPONUTHYECKAS! IUCCOLUALINSL. DIEKTPOIIU3.



OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSTEIIBHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA W NIPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETP, PEOCTaT, HMCTOYHUKU TOKA, JJIEKTPOHArpeBaTelbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN JTHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenue cuibl TOKa U HalpsHKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS UUIMHAPUYECKUX IPOBOJHUKOB OT JIJTUHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHUaIa.

CMeraHHOe COeTMHEHUE POBOIHUKOB.

[Ipsmoe wu3MepeHHe HBIeKTpOIBHXKYyIIeH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psl 1 IpOBOIUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydeHne CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3IeKTPOABMKYIIEH CHIIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
COINPOTHBIICHUSI.

HabGnronenue anextposmsa.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiiacce OCyLIECTBISETCS C
YU4E€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHHUEM METOAOB HAy4YHOTO
NO3HAaHM: SIBJICHUE, HAY4YHBbIH (akT, rumoresa, (usnueckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHAs QyHKIuS,
napabona, runep6osia, UX rpaduku U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABWKEHHE B KHUBOM mpupoje, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHMW3MOB (BU[bI TEIUIONEpPEAaun, TEIIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOWCTBA TBEP/IBIX TN, )KUIKOCTEN U



ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAs AUCCOLMAIIMS,
rajibBaHUKa.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonoeus: mnpeoOpa3zoBaHHE IBUKEHHHA C HCIOIb30BAHHEM MEXaHH3MOB,
y4€T TpEeHUsT B TEXHUKE, MOJAIIMIIHUKHN, HCIOJIb30BAHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U Jpyrue), JIBUTATEb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBOW XOJOIWIHHUK, KOHIUITMOHED, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepUajoB, B TOM UYHCI€ HAaHOMATEpHaJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[TocTrostHHBIE ~ MarHuTBL.  B3auMoaelcTBHE  TOCTOSHHBIX ~ MAarHWTOB.
MaruutHoe mnone. Bektop MarHuTHOM wWHAYKUWU. [IpyHOMnD cynepnosunun
MAarHuTHbBIX MoJied. JIMHUM MarHuTHOM WHAYKUuMH. KapThHa NTWHHWII MarHUTHOU
VHJIYKIMHU 110JI1 HOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJIe TMPOBOJAHWUKA C TOKOM. KapTuHa JHMHUN WHAYKUUAH
MAarHUTHOTO TOJSl JJIMHHOTO NPSIMOTO MPOBOJHMKA W 3aMKHYTOTO KOJIBILIEBOTO
MMPOBOJAHMUKA, KATYIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB C
TOKOM.

Cuita AMnepa, €€ MOAYJIb ¥ HallpaBJICHHUE.

Cuina JlopeHnua, e€ MOayJb U HanpaBjeHue. [[BrkeHue 3aps>KEeHHON YacTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBieHue anekTpoMarHuTHOW HMHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
WHIYKIUHA. OJIEKTPOABIKYIAS CUJIa WHAYKIWU. 3aKOH DSJICKTPOMArHUTHOM
unaykuuu Oapanest.

BuxpeBoe nsnekTpuyeckoe moJie. DJIEKTPOABIKYIIAS CUJa HWHIYKIUUA B
MPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MArHUTHOM I10JIE.

[IpaBuo Jlenua.

NHnykTUBHOCTh.  SIBIGHME CaMOUHAYKIUU. OJIEKTPOABUXKYILAS  CHUJA
CaMOUHIYKIUH.

DHEprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE TMPUMEHEHHUE: MOCTOSHHBIC
MArHUThl, 3JICKTPOMArHUTBI, AJIECKTPOJABUTATENIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHME AIEKTPOHHOTO IMyYKa MarHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jencrue cuiibl JIopeHiia Ha HOHBI AJICKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYIIEHA CHUJIBI MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarduTHOTO ITOTOKA.

SIBrIeHME CAMOMHYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHne MarHuTHOTO MOJIA KaTyIIKH C TOKOM.

HccnenoBanue AeWCTBUS IMTOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Pa3nen 5. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUnHvle KOJ1e0aHUA

Konebarenbnast  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KoJieOaHUSI.
[Napmonnyeckue konebanus. Ilepuos, yactora, amruTyna u ¢asza KojeOaHui.
[IpyXuHHBIA MasATHUK. MaTeMaTH4eCKUi MasTHUK. YPABHEHHE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAUTHPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH H
ANIEKTPOMATHUTHBIMHU KoJieOaHusiMU. Popmyna TomcoHa. 3aKkOH COXpaHEHHS
SHEPIUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoieOaHusX. BoIHyX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennbiii  Tok. CHHyCOMJANbHBI TEPEMEHHBIM TOK. MOUIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JEUCTBYIOIIEE 3HAYCHHE CHJIBI TOKa M
HaTPSIKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTpedICHUE AICKTPUUSCKOM
SHEPruu. DKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
WCTIOJIb30BaHUS AJIEKTPOIHEPTIUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATETHHOU CUCTEMBI (MIPY>KUHHBINA WU
MaTeMaTUYECKUIl MASTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccenenoBanue CBOMCTB BbIHYK/ICHHBIX KOJIEOaHU.

Hab6nronenue pesonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOAHMS.

OcuminorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3onanc mnpu mocnenoBaTENbHOM COEIWHEHUM PE3UCTOpA, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb THHUM 3JIEKTPONIEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MAJIBIX KOJIEOAHUW Ipy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBanne MEpEeMEHHOr0 TOKa B LENM M3  IOCIEI0BAaTEIBHO
COCMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60Hbl

Mexannueckrue BOJIHBI, YCIIOBUSL pacnpocTtpaHeHus. lIlepuon. CkopocTb
pacripocTpaHeHuss W JjuHa BoOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Bbeicota TOoHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS U3IYUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpoMarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpPeJIOMJICHUE, MOoJsipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTpPOMarHUTHBIX BOJH. [I[puMeHEeHre 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap,
paguoNpPUEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHCHHUE TIOTIEPEUHBIX U TIPOIOIBHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: M IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue nnrepdepeHimm u mudpakiny MEXaHUMIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BHICOTBI TOHA C aMIUIUTYI0M U
4acTOTOU KoseOaHuil.



HccnenoBanne  CBOMCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)KEHHE,
npesioMJIeHUe, Mojspu3anus, udpakuus, uHTephepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. I[IpsSAMOIMHENWHOE pacOpPOCTPAHEHHE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHue M300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI IPETOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBeta. ClnoxHbIM cocTaB 6emnoro ceera. L[Ber.

CobOuparoriiie M pacceuwBaromue JMH3bl. ToHkas JnuH3a. DOKycHOE
pacCTOsITHUE W ONTHYECKas cuiia TOHKOW JMH3bL. [locTpoeHune u3o0pakeHuii B
coOUparolIMX U pacceuBaIOMIUX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEJIMYCHHE,
JABAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HMCTOUYHHKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HMHTEp(EpEeHIIMOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakusa cBeta. JudpakinuonHas penieTka. YcjaoBUe HAOMIOJAEHUS
[JIABHBIX ~MAaKCUMyMOB TMpU MaJCHUUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEHICTKY.

[Tonspusanus ceera.

TexHuyeckrue yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyna,
doToamnmapat, TPOEKIIMOHHBINA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHICTKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsamonuHetHOE pPacIpOCTPAHEHUE, OTPAKEHUE U TPEJIOMIIEHUE CBETA.
OnTuyeckue npudOpBkI.

[TonmHoe BHyTpeHHEE oTpakeHue. Moiesib CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

HaGmronenue nuatepdepeHiym cperta.

Hab6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue criekTpa ¢ MOMONIBIO0 TPU3MBL.

[Tomy4yeHue criekTpa ¢ TOMOIILI0 TUPPAKITUOHHOM PEIISTKH.

Ha6nronenue nonsipuzanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUM B TMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI clIeNIUAJILHOI TEOPUH OTHOCUTETbHOCTH

['panunib IIPUMEHUMOCTH KJIAaCCUYECKOM MEXaHUKH. [TocTynatel
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIMI OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEIIJICHUE BPEMEHU M COKpAICHUE
JUTUHBL.

DHeprus ¥ UMMYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs3b MaccChl C YHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKOM YaCTUIIbl. DHEPIrus
MOKOS.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3M d3HEPTrUU POTOHA C €0 YaCTOTOU. DHEPTUs
U UMIyJIbC (POTOHA.

OtkpeiTre u uccienoBanue porodrddexra. Onbitel A. I'. CToneroBa. 3aKOHbBI
dotorddexra. YpaBuenue DunmTeitHa s hoTodddexra. «KpacHas rpanuiia»
dboTtordekra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHAMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpONCTBAa M MPAKTUYECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOMN TTACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

Ceeroguo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopma mo paccessHUIO 0 -4acTHil.
[Lmanerapnas mogzenbs aroma. Iloctynmatel bopa. M3nydenune u moriouieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUU aTOMa BOJOPOIA.

BonnoBeie cBoiicTBa yactuil. Bomubl ne bpoitnsa. KopmnyckyasipHO-BOJTHOBOM
Tyaan3M.

CHOHTaHHOE U BBIHYKJECHHOE H3TyYEHUE.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
OnpenenenHue JIMHBI BOJHBI JIa3epa.
Ha6nronenue nmHeiyaThix CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmsie pabomol
Hab6mronenue mMHedaToro criekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpOoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Peseppopma 1o ompeneneHUo  cocraBa
panuoakTuBHOrO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Iy4deHHUs.
BinsiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHEe mpoTOHA U HeWTpoHa. Hykmonnas monens simpa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.
Anbda-pacnan. OIEKTPOHHBII M MO3UTPOHHBIM Oera-pacnaa. [amma-
U3ITy4YEHHE. 3aKOH paJl0aKTUBHOIO pacnaja.
DOHeprus CBA3U HYKJIOHOB B sjipe. SAnepHbie cuinbl. JledekT macchl sipa.
SAnepnsbie peakuuu. [lenenue u cuHTE3 A1€EP.
Anepnsiit peaktop. TepmosiaepHsiit cunTe3. [IpoOaeMbl U MEPCIEKTUBBI
AJIEPHOM SHEPTETUKU. JDKOJOTUUECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.
@yH1aMEeHTalIbHbIE B3auMOAecTBUS. EqUHCTBO (hU3MUeCKO KapTUHBI MUpA.
TexHnUecKre yCTpONCTBA U NMTPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHblii peakTop, aToMHast boM0a.
Jlemoncmpayuu
CueTYMK HOHU3HUPYIOLIUX YACTHII.
Vuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HccnegoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMUM M ACTPOPU3UKHU

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUHM.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKUE 3BE3Mbl, IUIAHETHI, UX BUAUMOE
JIBDKEHUE.

ConHevHast cucTema.

Connne. ConHeuHasi akTUBHOCTh. McrtouHuk sHepruu CoyiHITA W 3BE3].
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKU. Jluarpamma «CHEKTpaJIbHBbIM Kiacc —
CBETUMOCTBY». 3B€31bl TJIABHOM MOCJIENOBATEILHOCTA. 3aBUCHMOCTb «Macca —
CBETHUMOCTB» JIJI 3B€3]] IJIABHOM MOCIEN0BATEIbHOCTU. BHYTpeHHEE CTpoeHUE



3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJlHIA U
3BE3. DJTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama ['anaktuka. Ilomoxxenne u nBwxenne ConHua B
lNanaktuke. Tunel ramakTuk. PaguoranakTuku v kBa3zapbl. UCpHBIE OBIPBI B SApaX
TaJIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06a. Paz0eranue rajakTuk.
Teopust bonbioro B3psiBa. PEIMKTOBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoit. MetaranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooemnust

HaOntonenusi HEBOOPY>KECHHBIM TJ1a30M C MCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUH ISl ONPEACIICHUS MOJOKEHNU HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/bI.

Hab6nronenus B reneckon JIynsl, miianet, Mueunoro Ilytu.

O6o0mamiee NOBTOPeHNe

Pony Qusnku ©u acTpoOHOMHMU B HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
COLIMAJIBHOM M 3TUYECKOHM cdepax AEesTEIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3BHKHU
¥ aCTPOHOMMHU B COBPEMEHHOM HayyHOU KapTHHE MHpPA, POJb (PU3HUECKON TEOpUHU
B (OpPMUPOBAHMU MPEACTABICHUH O (QU3NYECKOW KapTUHE MHUPA, MECTO
(u3nyeckoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeamMeTHblie CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YUYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMud MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHHUEM METOAOB HAy4YHOTO
MO3HAHUSA: SIBJIEHWE, HAay4YHbIA (hakT, TUMOTEe3a, (u3NUecKas BEIWYMHA, 3aKOH,
TeOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWE CHUCTEMBI yPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIMH HA OCU KOOPIMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJHBIE D3JEMEHTAPHBIX (YHKUUN, MPU3HAKA TMOAOOMS TpPEyrojIbHUKOB,
oTmpeseeHUe IO IIIOCKUX (GUTYp B 00BhEMa Tell.

buonocusa: »nektpuueckue SBICHUS B KUBOM NpuUpone, KojedaTelbHbIe
IBUKEHUS B KUBOW MPUPOAEC, ONTUYECKUE SIBIICHUSI B KUBOW NPUPOJIE, HEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaIM3.



l'eoepaghus:  marHuTHBIE TONMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX DY,
(doTochrEMKa 3eMHON TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSCECHHIA.

Texnonocua: JWHUM 3JIEKTpoIlepead, TEHepaTop IEePEMEHHOI0 TOKa,
AIIEKTPOJBHUraTeNlb, WHAYKIUOHHAS TI€4b, pagap, PaTUONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NpOEKUMOHHBIN anmapaT, BOJIOKOHHas OITHKA,
COJIHEYHas OaTapes.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA MNPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yudeOHOro mnpeamera «®Pu3MKa» Ha YpPOBHE CPEAHETO OOIIETro
oOpa3oBanus (0a30BbIN YPOBEHB) JIOJKHO OOECIEYUTH JOCTHUKEHUE CIETYIONTNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO mpeameTa « Du3uKa» TOIKHBI
OTpaXaTb TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIMXCs pPYKOBOJCTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEW NO3UIMENH JHMYHOCTH, CHUCTEMON ILIEHHOCTHBIX
OpUEHTAlMH, TO3UTHUBHBIX BHYTPEHHUX  YOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHICKOTO OOIIECTBa, PaCIIMPEHHE >KU3HEHHOTO
OTIBITA W OMBITA JACITEILHOCTH B IMPOIIECCE pealn3allii OCHOBHBIX HampaBlICHHMA
BOCIMTATEIBHON AESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOTr0 BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJULUOHHBIX  OOUIEUYENOBEYECKUX  T'yMaHUCTHUYECKUX U
JIEMOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEpPECAX IPakIaHCKOro
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICHCTBOBATH C COIIMATLHBIMA MHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU 1 BOJIOHTEPCKOM EATENLHOCTH;

2) MATPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOMN rpa)KJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA,;

[IEHHOCTHOE OTHOIIIEHNE K TOCYAapCTBEHHBIM CHMBOJAM, TOCTHKEHUSIM
POCCHICKMX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 ITOBEICHUS;



CIIOCOOHOCTh OIIEHWBATHh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBCHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
JEeSTEIIEHOCTH YUSHOTO;

OCO3HaHHWE JITYHOTO BKJIAJA B IIOCTPOEHUE YCTOWYUBOTO OyyIIIETo;

4) 3CTeTHYECKOT0 BOCIIATAHMA:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKIIIOYasl 3CTETUKY HaydHOTO TBOPUYECTBA,
npucyiiero Gpusndeckoi Hayke,

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpPEC K Pa3audHbIM chepaM MpodecCHOHATLHON AESITEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON U TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyien mpoeccuu U pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHMUIO M CaMOOOpPa30BaHUIO B 00JIacTU
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH,

6) IKOJIOTHYECKOT0 BOCTIMTAHMSI:

c(hOpPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYPHI, OCO3HAHHE TJI00ATHHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHKE M OCYLIECTBJIIEHUE JICCTBHUI B OKPYIKAIOIIEH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHUE OIbITa JIEATEIHHOCTH OSKOJOTHYECKOW HAampaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKE;

7) IEeHHOCTH HAYYHOT0 NO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOW JeATeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHus:  (U3MKA  OCYIIECTBISATh  MPOCKTHYD W HUCCIEI0BATEIbCKYIO
NeSATETbHOCTh HMHINBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3oBble J1ornueckue qeMCTBUA:
CaMOCTOSITENIbHO  (popMysnupoBaTh W aKTyallM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATh eI ACATEIBHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX
JIOCTHUKEHUS;
BBISBJISITh  3aKOHOMEPHOCTM W TPOTUBOPEYUST B  PaCCMATPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IJIaH pelIeHus] MPoOJeMbl ¢ YUETOM aHaIu3a UMEKOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBBI B AESATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJMHHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBHUSIX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBaTe/IbCcKHe 1eicTBUS.

BJIQJICTh HAyYHON TEPMHHOJIOTHEH, KJIIOUEBBIMU TMOHSITHUSIMH W METOAaMU
bu3nUecKoil HayKu;

BJIa/IETh HABBIKAMHU YYEOHO-UCCIIE0BATEIHCKON U MPOESKTHOMN NEATEIbHOCTH
B 00y1acTi (PU3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pelIeHUsl 3a1ad (PU3NYECKOTro COACpKaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJ OB NTO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH [0 TIOJYYEHHIO HOBOTO 3HAaHUS, €ro
UHTEPIpPETAllY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISITh [IPUYMHHO-CJIICACTBEHHBIE CBA3M M aKTyalM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3y €¢ PEIICHUs, HaXOJUTh apryMEHThl JIsl JI0Ka3aTelbCTBA
CBOUX yTBEPKACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHNUS;

aHaJIM3UpPOBaTh TMOJYYCHHBIE B XOJI€ PEIICHHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKU OLIEHHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH, B TOM YHUCJIC MIPU U3YUYCHUH (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUSA 10 (QU3UKE B MPAKTHUYECKYI 001acTh
AKU3ZHEJCATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJIEH, TTPE1JIaraTb OPUTMHAIBHBIC TOX0 bl U PEIIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pab6ora ¢ nunpopmanueii:

BIIAJICTh HABBIKAMU TOy4YeHUs WHGOpMAIK (GU3MUECKOTO COACPKAHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IOMCK, aHAJIM3,
CHUCTEMATH3AlMI0O U MHTEpHpeTaluio UHPOpPMAIMKU Pa3IUYHBIX BHJIOB U (opMm
MIpEeACTaBJICHHUS,

OIICHUBAThH JOCTOBEPHOCTH MH(DOPMAIIHH;

UCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3alIMOHHBIX
3a/1a4 ¢ coOI0IeHueM TpeOOBaHU SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,



TUTUEHBI, PECypcOCOEpeKEHHs, TMPABOBBIX MW JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEp)KaHUs B PA3NMUYHBIX (opMmaTax C
y4€TOM Ha3zHa4YCHHsI HHPOPMAITUHU U IETIEBON ayTUTOPUH, BEIOUpas ONTHUMAIBHYIO
dopMy MpeacTaBIeHUS U BU3yaTn3alliy.

KoMMmyHuKaTHBHBIE yHUBepPcaIbHbIe y4eOHbIe JeiicTBUS:

OCYIIECTBISITh OOIIEHWE Ha YpoKax (HU3MKKM W BO BHE-YPOUHOM
JIESITeNIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyalldd W  CMATYaTh
KOH(JIUKTHI;

Pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBUI C Y4YETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 YjIeHa KOJJIEKTHBA;

NPUHUMATh €I COBMECTHOM  JI€ATEIbHOCTH, OPraHU30BBIBaTh H
KOOPAUHUPOBATh JIEUCTBUA MO €€ JOCTHKEHHUIO: COCTaBIIAThH IJIaH JEHCTBUH,
pacupenensiaTb pojad € Y4E€TOM MHEHHH YYaCTHUKOB, OOCYXIaTh pPEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHMKA KOMAaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHMBATh HJEHW C IMO3UIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBeEpPCaJIbHbIE YUeOHbIe 1eiicTBUS
Camoopranmsamnus:

CaMOCTOSTENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JIEATEIbHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHUHM, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMyIUPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEUICHUS] PACYCTHBIX M KauyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTHYECKOW pabOThl C YIETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYAaIIUSIM;

pacmMpsaTh paMKi y49eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

JIeaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 34 PEILICHHUE;



OLIEHUBATh NPUOOPETCHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO JSPYIUIHH B 00JIACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbLHBIN HHTEJIIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBHI B JESTEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJA/J€Th  HABBIKAMU  II03HABATEIbHOM  pEeQUIEKCMM  KaK  OCO3HAHUS
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIbHBIX TPOIECCOB, UX PE3YJIbTATOB H
OCHOBaHUM;

MCIOJIb30BaTh MPHUEMbI PeIIEKCHH ISl OLIEHKH CUTYalllH, BHIOOpa BEPHOTO
peleHus;

YMETh OLIGHWBAaTh PUCKM U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10 HUX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTHl JPYrMX @pH aHalIu3€e pe3yJIbTaToB
NesITEIbHOCTH;

MPUHUMATH ce0s1, MOHUMAsi CBOU HEIOCTATKH U JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apPTyMEHTHl JPYTrUX MpPH aHAIM3€ pPE3yJIbTaToB
JeSITeTbHOCTH,

MIPU3HABATh CBOE MPABO U MTPABO JPYTUX HA OLUTUOKH.

B mpomecce mocTkeHUs JTUYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusuke I ypoOBHS cpeaHero oOiiero oOpa3oBaHus y OOyYaromuxcs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEJUIEKT, peanoiararoun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOYAIOIIETO CIOCOOHOCTH MTOHMUMATh CBOC SMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMs, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTb 3a CBOC IIOBEJIEHUE, CIOCOOHOCTh aJanTHpPOBAThC K
HYMOIIMOHABHBIM H3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIUY, BKIIIOUYAIOIIEH CTpEMJICHHE K JAOCTHXKCHUIO LIeNU U
ycrexy, ONTHMHU3M, WHUIMATHUBHOCTh, YMEHHE IEMCTBOBATH HMCXOMAS U3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh IMOLMOHAIEHOE COCTOSIHUE
APYTUX, YYUTHIBATh €ro TMpPH OCYIICCTBICHWU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHDIUKTHI.



IHPEJIMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 10 kjacce mpeamMeTHBIE Pe3yslbTaThl Ha 0a30BOM
YpOBHE JOKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTO (PU3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH JIOEH;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHUS] HM3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuagbHas TOUKa, MHEpLHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEJO,
UJCAIBHBIN Ia3, MOJEIN CTPOCHUS Ia30B, JKUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsil IPU PEIIEHNU (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS BEUIECTBA U
ANEKTPOJUHAMUKH:  PABHOMEPHOE W  PaBHOYCKOPEHHOE  MIPSIMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE Tel, JBWKEHUE IO OKPYKHOCTH, HHepLus,
B3auMozeiicTeue ten, nud@ysusi, OpoOyHOBCKOE JBUKEHHUE, CTPOCHUE KUAKOCTEH
Y TBEPJBIX T€J, U3BMEHEHHE 00BbEMa TEJ MIPU HArpEeBaHHUM (OXJIAXKIEHUH ), TEIIOBOE
paBHOBecHE, WCIAPEHUE, KOHJEHCAlus, IUIaBJICHUE, KPUCTAJUIM3ALMs, KUIIECHUE,
BJIQYKHOCTh BO3]1yXa, MOBBILIEHUE JABJIECHUS ra3a Mpu €ro HarpeBaHuu B 3aKPbITOM
COCylE, CBf3b MEXIYy NapaMeTpaMH COCTOSIHMS Ta3a B  M30IpoLeccax,
ANEKTPU3aLs TEJl, B3aUMOJEHCTBUE 3apsJI0B;

OMKCHIBATH MEXAHUYECKOE JABWKEHHE, MCIOJIb3ysd (U3UUYECKUE BEIMUUHBI:
KOOpJIMHATA, MYyTh, IMEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMITYJIbC TeJla, KHHETUYECKasi dHEpIusi, MOTCHLUUANbHAA SHEPIusi, MeXaHuuecKas
paboTa, MexaHMuYecKas MOIIHOCTb, IPU OINUCAHUHM TPABUIBHO TPAKTOBATh
(u3NYEeCKUl CMBICH HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHHUS U €AMHMUIIBI,
HaxXoAUTh (HOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS,
UCHONB3Ysl (pU3MUecKHe BEIMYMHBL: JaBJICHHWE Tas3a, TemIepaTypa, CpeaHss
KMHETHYECKasi PHEPrUsl XaOTUYECKOTO JABUKEHHUS MOJIEKYJ, CpeJHEKBaJApaTuyHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSs 3Heprusi, padoTa rasa,
KO3(Q(UIMEHT TMOJIE3HOr0 JACWCTBUS TEIUIOBOTO JIBUraTels; MpU ONHUCAHUU
NPaBWIBHO TPakTOBaThb (U3MUECKUA CMBICT HCIOJNb3YyEeMbIX BEJIMYMH, HX
0003HAaUEHUs W E€IUHHULBI, HaXOAUTh (POPMYJbI, CBSA3BIBAIOLIME JaHHYIO
(U3HUECKYIO BEJIMUMHY C IPYTUMHU BEJIMUYMHAM;

OMKCHIBATh M3YUYECHHBIE IJIEKTPUUYECKHE CBOWCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKHE BEIMYMHBI: SJICKTPUUYECKUN 3apsil,
ANEKTPUUECKOE MOJI€, HAIPSHKEHHOCTh MOJs, NOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
IPU ONMCAHUU IPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBbIX



BEJIUYMH, MX OOO3HAUEHMS] M EIMHHUIIbI; YKa3biBaTh (OPMYJIbl, CBS3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY,

aHATM3UPOBaTh (M3UYECKUE TPOIECCH U SIBJICHUS, WUCIIONB3YS (HU3NIECKUE
3aKOHBI Y MPUHLMIIBL: 3aKOH BCeMUpHOro Tarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHHUS MEXaHWYECKOW SHEpPruu, 3aKOH COXPAaHEHHsS HMIYJIbCa,
MNPUHIMIT CYNEPIO3ULIHUA CHJI, TPUHIMIT PABHOINPABUS HHEPIMUAIBHBIX CUCTEM
OTCUCTa, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJIHEW KMHETUYECKOW SHEPrUU TEILUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIOTHOM TeMIepaTypoi, MEPBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KynoHa, Npu 3TOM pas3inyarh CIOBECHYIO
GbOpMYyIUPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMUIBI JIEUCTBUS MAalIUH, MNOpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIh30BAHUS B
IIOBCETHEBHOM KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIEOBAaHUIO (U3HUYECKUX SIBICHUU H
MPOLIECCOB C MCIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HW3MEPEHUM, MPU 3TOM
dbopmynupoBath mpobOiieMy/3ajady W TUNOTE3y YYEOHOro IKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIOKEHHOTO0 O0OpYAOBaHHS, MPOBOJUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPECHUST (PU3NYECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTHUMAJIBHBIM CHOCOO WM3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXIy  (DU3MYECKUMH  BEIHMYUHAMH  C
WCMOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpoBaTh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B
BU/JIe TaONIUIl U TpaUKOB, A€TaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIeI0BaHMUS,;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJla NpH MPOBEJACHUH WCCICIOBAHHUN B
paMKax y4eOHOro OJKCHEPUMEHTa, Y4eOHO-UCCIEIOBATEIBCKONM U MPOSKTHOU
NEATEIbHOCTU C WCIOJIB30BAaHUEM HU3MEPUTENBHBIX YCTPOHCTB M J1aOOPAaTOPHOTO
o0opyI0BaHuUs;

pemarh pPAacueTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a1a4H
BBIOMpATh (PU3NYECKYIO MOJENb, BBIIEIATh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOIUMBIC JIsI €¢ PEIICHUs, MPOBOJUTh PACUCThl U OIEHHWBATh PEATbHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelIaTh KaY€CTBEHHBIEC 3aa4M: BBICTPAUBATH JIOTUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PACCYXIAECHHUM C OMNOpPOM HA H3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nueckue sIBICHUS;



HCII0JIb30BAThH Opd  pemieHHd  y4yeOHbIX  3aJjad  COBPEMEHHBIE
UH(OPMAITMOHHbIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIpeJICTaBJICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAaIuK, MOTy4YeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIYy4aeMYI0 HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YICHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS TO (U3HKE B MOBCEIHEBHOM KU3HU
i obecrieueHus: 6€30MacHOCTU MPHU OOpAIEHUH C MPUOOpPaMH M TEXHUYECKUMHU
YCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbSI M COOTIOACHHUS HOPM IKOJIOTUYECKOTO
NOBEJCHUS B OKPYXKAIOILEH CpeeE;

paboTaTb B TpPYIIE C BBIIOJHEHHEM PA3IMYHBIX COIUAIBHBIX POJICH,
IJIAaHUPOBATH PabOTy TPYIIIbI, PALMOHAIBHO paCIpeAcssiTh OOA3aHHOCTH H
IJIAaHUPOBATH ACSTENBHOCTh B HECTAHJIAPTHBIX CUTyalUsiX, aJ€KBATHO OLIEHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM POOIIEMBI.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOUIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MEeCTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B PA3BUTHUU COBPEMEHHON TEXHUKHA U
TEXHOJIOTUM, B IPAKTUYECKOM IEITEIBbHOCTHU JIOJIEN, LEJIOCTHOCTh U E€AUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJIETeH:
TOYEUHBIA DJIEKTPUUECKUI 3apsil, Jyd CBETA, TOYEYHBIM UCTOYHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJOHHas MOJEJdb aTOMHOTO siipa NpH PEHIeHUH (PU3NYECKUX
3ajady;

pacno3HaBaTh (U3MUYECKHE SBICHUS (IIPOLIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN U KBAaHTOBOHM (PU3UKHU: 3JIEKTPUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIYKUWSA, JEWCTBUE MAarHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM W JABWXKYIIUWCS 3apsijl, AJIEKTPOMArHUTHBIC KOJICOAHWS U
BOJIHBI, NPSMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPAKEHUE, IPEIOMIIEHUE,
uHTepepeHtus, AUPpakuus W MOIIpU3alus CBeTa, MAHCIEPCHS  CBETa,
doTornexTpuaeckuit 3gdext (hotoaddexT), CBETOBOE NaBlIeHUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aromMa BOJOPOJA, €CTECTBEHHass W MCKYCCTBEHHas

PaIrOaKTUBHOCTB;
ONMUCHIBATh W3YyYCHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJAUMOCTb  PA3IMYHBIX  Cpel) W

ANIEKTPOMATHUTHBIE SIBICHUS (IPOLIECChl), MCMOb3Yys (U3MUECKUE BEIUYUHBIL:
AIEKTPUYECKUH 3apsijl, CHUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, IEKTPUUECKOE



COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, YJEKTPOJABIKYIIAs Cuia, padoTa TOKa,
UHAYKIUST MarHUTHOTO MOJs, cujia Awmmepa, cuia JlopeHia, UHAYKTUBHOCTh
KaTyIIK{, SHEPrUsl SJEKTPUYECKOrO0 M MArHUTHOTO TIOJIeH, MEepuoj M 4YacToTa
KojeOaHuii B KoieOaTenbHOM KOHTYpe, 3aps]l M Cujla TOoKa B IIpolecce
FapMOHHYECKUX JJIEKTPOMATHUTHBIX KoyieOaHWH, (OKYCHOE pacCTOsSHHUE U
ONTHUYECKasi CHUJa JIMH3bI, MPH OMHCAHWW TMPABUIBLHO TPAKTOBATh (UIUUYECKUUN
CMBICJI HCTOJB3YEMBIX BEJIMYMH, HUX OOO3HAUYECHHUS U EAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTrUMU
BEJIMYUHAMU;

ONKCHIBATh M3YyYEHHBIE KBAHTOBBIE SBJIEHUS W IPOLECCHI, HCHOIb3YS
(u3nUecKrue BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUsl U UMIYJbC (POTOHA, MEPUOJ MOIypaciaaa, SHEPTusl CBA3U
aTOMHBIX SJIep, TPU ONHUCAHUM TPABUIBHO TPAKTOBaTh (DUIUYECKUN CMBICH
UCTIOJb3YEMBIX BEJIMYMH, MX OOO3HAUYECHHSA U EIUHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBA3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIUYHHY C JIPYTMMU BeEJIUYHMHAMU,
BBIYHMCIISITh 3HAYEHUE (PU3HUECKON BEJINYUHBI,

aHAJIM3UPOBATh (PU3NYECKUE MPOILECCH U SIBICHUS, UCHOJB3Ys (pU3mueckue
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPaJUIEIBHOTO
COCIMHEHHs TPOBOJHMKOB, 3aKOH JDkoyis—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM
MHIYKIUHU, 3aKOH MPSIMOJIMHEMHOIO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMJICHHS CBETA, ypaBHEHHE OWHIITEHA st (oTodddekra,
3aKOH COXPAaHEHUs JHEPIHH, 3aKOH COXPAHEHUs HMIIYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsi/ia, 3aKOH COXPAaHEHUs MacCOBOTO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOTO pacraja, mpu 3TOM pa3iudaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpaXEHHWE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENENATh HAIIPABJIECHUE BEKTOPA MHIYKIIMA MarHUTHOI'O I1OJISl TPOBOIHHKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh W ONKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHI [0 MCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPAMBIX M KOCBEHHBIX HM3MEPEHUI: IpPU 3TOM
dbopMmynupoBath mpolOsieMy/3ajady W THUNOTE3y Y4eOHOrO HKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEMAJIOKEHHOr0 OOOpYJIOBaHUS, MPOBOAUTH OMNBIT H
bopMyIUpPOBaThH BHIBOJIBI;

OCYIIECTBIISAITh MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, PU
STOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS M HCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;



HCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHMH: NpU 3TOM KOHCTPYHUpPOBaThb YCTAaHOBKY, (DUKCHUpPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH B BUJE TAOIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBaHMUS;

co0roaTh mpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEACHUU HCCIECIOBAHUA B
pamMKax Yy4eOHOTO OJKCIEPUMEHTa, Y4YEOHO-UCCIEIOBATENLCKON U MPOEKTHOU
JESTEIbBHOCTH C HCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB M J1a00OPATOPHOTO
o0opyI0BaHuUS;

pemarh pacuCTHbIE 3aJaddl C SIBHO 3aJaHHOM (PU3UYECKOH MOJIETbIO,
UCIONB3YS (PU3MUecKHe 3aKOHBI U MMPUHIUIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3a/1auH
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3UUECKUE BEITUUYUHBI U (DOPMYJIBI,
HEOOXOAUMBIE ISl €¢ pElIeHUs, MPOBOJUTh PacueThl U OLEHUBATh PEATBLHOCTH
HOJy4YEHHOTO 3HaueHUsl (PU3NYECKOI BEIMUNHBI;

pelaTh KaueCTBEHHBIC 3a7aui: BBICTPAUBATh JIOTHUECKHA HETIPOTUBOPEUUBYIO
[EMOYKY PACCYXJCHH C OMOpPOM HAa M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3uYecKue SBJICHUS;

UCMOJIb30BATh Opd  pelleHud  Y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIPECTABIICHUS yUeOHON U HAYYHO-TIOMYJIIPHON HH(OpMALIUY, TOTYYEHHON U3

Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIydaeMyr0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JEHCTBUS MAIllMH, TPHOOPOB U TEXHUUYECKUX

YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHON
KU3HU,

OPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHUE IMPOLIECCOB OKPYXAIOUIETO MHpa, B pPa3BUTHE
TEXHUKH W TEXHOJIOTH;,

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3MKE B MOBCETHEBHOW >KU3HU
1 obecrieyeHus: 6€30MacHOCTH MPU OOpAIllEHUU ¢ NpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, VISl COXPAHEHUsS 370POBhS M COOMIOACHHUS HOPM DKOJOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

paboTaThb B TpYyIIE C BBIIOJHEHUEM Ppa3IMYHBIX COIHAIBHBIX pPOJIEH,
IUIAHUPOBaTh pabOTy TPYIIbl, paIlMOHAIBHO paclpeaesiTh OOsI3aHHOCTU U
IUIAHUPOBATh ACSITENbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJI€KBATHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBOo 4acon JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne i/ Konrpoasusie | Ilpakruyeckue
NMPOrpamMMbI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®DUBUKA U METO/IbIl HAYUYHOTI'O ITIO3HAHUA
bubmuorexka [IOK
11 ®u3rKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [IOK
21 Kunewaria > https://m.edsoo0.ru/7f41bf72
bubnnorexa [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
but6moreka [IOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7FA1bF72
Hroro o pazneny 18
Pa3znen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubmuoreka LIOK
3.1 9 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
3.2 OCHOBbI TEpMOZHAMIKI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELIECTBA. 5 bu6muoreka LIOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny

24

Paznen 4. SJIEKTPOJAMHAMUKA

bu6nmoreka [IOK
41 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4. [TocTosiHHBIN AeKTpUUECcKuid TOK. TOKH B 12 bubnmoreka [IOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pa3neny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoubnble | IIpakrnyeckue (p )
NMPorpaMmbI Bcero o0pa3oBaTesibHbIe
padoThI padoThI
pecypchbl
Paznen 1. QJJIEKTPOIUHAMHUKA
11 MarnuTHoe 1noJje. DJIeKTpOMarHuTHast 1 1 3 bubnmnoreka [IOK
' UHYKIHS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHUYeCcKHUE U IIEKTPOMAarHUTHBIC bubnmoreka [IOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHnuveckye 1 3JIeKTPOMarHuTHbIE 5 1 bubnmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubnnorexa [IOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
OcCHOBBI CHIEMAILHON TEOpUHU bubmuoreka [IOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [IOK
4.1 DJIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edso0.ru/7f41c97¢
4.2 Ctpoenue aroma 4 bu6muoreka LIOK



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

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

bu6nmoreka [IOK

43 ATOMHOE 10 > https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5. OJJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DJeMEeHTHI ACTPOHOMUH U aCTPO(YU3UKU 7 ﬁ?p?s?/?rﬁfdiiﬁ?ﬁ £41c07c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o06maroriee MOBTOPEHNE 4 ﬁélg?;;fdiiﬁgﬁf‘ucg?c
Hroro no pazneny 4
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHNPOBAHHUE

10 KUIIACC
KosunyecTBO 4acon JIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kontposabubie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
®du3ukKa — HaykKa 0 PUPOJIE.
1 Hayunrie MCT}(I)I;[I)I nciHI;HI/I;I 1 Brbmorexa [JOK
i https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Ponb u MecTo pusuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHO! KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATETbHOCTH JIFO/IeH
MexaHnueckoe IBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubmmoreka [IOK
nBrokeHus. Ilepemerenue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubmuoreka LIOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSAMOTUHENHOE 1 bubnmnoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE TIaZIeHHE. Y CKOpeHHe 1 bu6nunorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BUKEHUE.

7 JIBrKeHHEe MaTepruaabHON TOUKH 110 1 bubmorexa [OK

https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunnun oTHOCUTENBHOCTH [ anuies. 1 bu6muoreka LIOK



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

HNuepuuanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

9 cynepro3unuu cuii. Bropoii 3akon bubmmorexa LIOK
YHEp ) p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHOM TOUKH
Tperuii 3axoH Herotona s bubnuoreka LIOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TAroteHus. Cuiia

11 TspKecTh. [lepBast kocMuueckast bubmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [IOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpeuns. Koadduimenr tpeHus.

13 Cuna cgn OTI/IBJ‘IeI-(IiI)/I?I apu BI/I;;CHI/II/I bubmotexa [IOK

p P https://m.edsoo.ru/ffOc3f76
Tena B )KUIKOCTH HJIN ra3e
[TocTynarenbHOe U BpalaTeabHOE

1 JBIKEHHE a0COTIOTHO TBEPOTO TeJa. bubnmnoreka [IOK
MowmenT cuiebl. Ilnedo cunsl. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPAOTO TENa
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmnoreka [IOK
Nmnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE TBUKEHUE
PaboTta 1 MOIIIHOCTH CHJIBL.

16 Kunernueckas sHeprust MarepuanbHOI bubmuoreka LIOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON 3HEpruu

17 [ToTenuuanpHas SHEPrUsl. bubnuorexa [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

[TorennuanpHas 3HEPTUs yIpyro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorenmansHas SHEPTUs TeJIA BOIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaTbHBIE M HETTOTCHIIUATLHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIbHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOUI SHCPIruu CUCTCMEI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bubmnorexa [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabora
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKT'yTa

20

KonTponbnas padora o teme
«Kunemaruka. /flunamuka. 3akoHbI
COXPAHEHUS B MEXAHUKE»

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJ0KEHUSI MOJIEKYIISIPHO-
KMHETU4YeCKOW Teopuu. bpoyHoBCKoe
neuxenue. udpoysus

bu6nunorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHUs ra30oB, KUAKOCTEN
Y TBEPJIBIX TEI

23

Macca monekyn. KonnuectBo
BeniectBa. [locrossHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e¢ m3mepenue. [llkana remmeparyp



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

Lenbcus

Uneanpueiii raz 8 MKT. OcHoBHOE

bubmnorexa [IOK

2 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMIiepaTypa Kak Mmepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [IOK
JIBUKECHHUSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3axon JanbToHa. ['a30BbIE 3aKOHBI
Jlaboparopuas padboTa

08 «HccnenoBanue 3aBUCUMOCTH MEXTY
napaMeTpamMu COCTOSHUS
pa3peKEHHOT0 ra3a»

29 N3onporiecchl B HiealbHOM ra3e i ux bubnnorexa [IOK
rpaduyeckoe npeacTaBicHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CHCTEMBI U

30 crocoOsI e¢ n3MeHeHus. KommuectBo bubmmoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaTbHOTO
raza

bubmmoreka [IOK

31 Buytet Temonepe A https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMJI0EMKOCTh BEIIECTBA.

32 KonndecTBo TEmIoTh! npu brbumorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnnadbaTHbli mpolecc

33 IIepBblil 3aKOH TEPMOJIMHAMUKU U €TO bu6muoreka LIOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccos B but6moreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoje. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunnun nevictus u KI1/] rermioBoii

bub6nmmoreka [JOK

3 MaII1HbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1/]
37 DKOJIOrH4YeCcKHe MpooIIeMBI
TETUIOOHEPTETUKH
38 O6006marommii ypok «MoJtekysipHast bubmmoreka [IOK
¢usnka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas padora o teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubumorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
40 [TapooOpa3oBanue 1 KOHAECHCALIHSI. bu6mmoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIOTHASI U OTHOCUTEIbHAS
41 BJIQYKHOCTH Bo3ayxa. HachllieHHbIH bubmmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrammueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnoreka [IOK
CBOMCTB KpUcCTaJIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kkpuctaiibsl. COBpeMEHHbIE MaTepUaIIbI
InaBnenue u KpucTaUIM3anus.
43 Y nenpHas Tennlc)na nnaBne;m brbsmorexa [HOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmmoteka [IOK
44 v ¢
PABHCHHE TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tei. DIeKTPUIECKUI bubnuoteka [IOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsIoB

IIpoBOAHUKH, TUAAEKTPUKHA U

46 [IOJIYIIPOBOAHUKHN. 3aKOH COXPAHEHUS bubnnorexa [IOK
yip ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aK0H
47 Kynona. Todeunslii 351eKTpUYeCKUil bubmorexa OK
’ https://m.edsoo.ru/ffOc6ce4
3apsi
HanpskEHHOCTB 3JIEKTPUYECKOTO
48 noJis. [lpuHnun cynepno3unuu bubmmoteka LIOK
ANEKTPUYECKHUX TTonel. JInnum https://m.edsoo.ru/ff0c6df2
HaNpsHKCHHOCTU
Pabora cui 3inekTpocTaTuueCcKoro
49 nosist. [Torennman. Paznocts bubmorexa [OK
' ' https://m.edso0.ru/ff0c6f00
MIOTEHITNAJIOB
[TpoBOAHMKY U AUDIEKTPUKU B
bubmuorexa [IOK
50 ANEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubmmoreka [IOK
51 DnekTpoeMkocTh. KoHnencato
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TUIOCKOTO
52 KOHJIEHCATOpa. DHEPTus 3apsKEHHOTO brbsmorexa HOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHas padota 3mepenue
AIEKTPOEMKOCTH KOHJICHCATOpa
[IpuHIMD neCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DNeKTpoCcTaTHUECKas! 3aLUTA.
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3azemIIeHne MEKTPOIprOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyiiectBoBaHus. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma st
y4acTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTUHECHUE
npoBoJHUKOB. JlabopaTtopHas paborta
«M3ydeHune CMEIaHHOTO COCTMHEHHSI
PE3UCTOPOBY

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jyis TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas padora
«M3mepenne D/IC ucTouHrKa ToKa U
€r0 BHYTPEHHETO COIIPOTUBIICHUS

bubnnorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

SHCKTpOHHaH MMPOBOAUMOCTD TBép,[[LIX
METaJI0B. 3aBUCHUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTL

60

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa IEKTPOHHBIX ITYYKOB

61

[TonynpoBOHUKH, UX COOCTBEHHAs U
IpuUMecHas mpoBoAUMMOCTh. CBoiicTBa
p—~n-niepexoaa. [lomynpoBoTHUKOBBIE
npuOOpHI

but6moreka [IOK
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

DJIEKTPUUYECKUH TOK B paCTBOpaX U

pacruiaBax 3JIEKTPOJIUTOB. bubnmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSTEINbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DneKkTpruuecKkue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmnoreka [IOK
npuMeHeHue. [IpaBuiia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06maromuit ypok 1 bubnmnoreka [IOK
«INEKTPOTUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbnas padora o teme

66 «Qnektpocraruka. [locTosHHbII 1 bubmmoreka [IOK
3JIeKTpUYeCKUil TOK. ToKH B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeaax»»

67 Pesepsublit ypok. KonTponbHast 1 bubmuoreka LIOK
paboTa 1o TeMe DJIEeKTpoIMHAMHKa https://m.edsoo.ru/ff0c8c56

68 PesepBHrIit ypok. O0001IaroIIni ypok 1 bu6nunorexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO HACOBTIO 68

[NPOIT'PAMME
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11 KJTACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
N Tema ypoka Kontpoabubie | IIpakruueckue Aata tuppobele
n/n Bcero H3y4yeHHs | oOpa3oBaTeibHbIE
padoThI padoThI pecypest
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIeicTBHE. MarHUTHOE MOJIE. 1 bu6mmoreka [JOK
BekTop MarauTHO#M nHayKUMK. JInHun https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MaruauTtHoe noJie MpOBOAHHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnoreka [IOK
BzaumopeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnnoreka [IOK
MAarHUTHOTO ITOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJIS HA
POBOJHUK ¢ TokoM. Cuita Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnnoreka [IOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MarHMTHOTO TOJIS Ha

5 JBIKYIILYIOCS 3apSIKEHHYIO YACTHILY. 1 bubnuoreka [IOK
Cuna Jlopenua. Pabora cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHast UHIyKus. [lotok

6 BEKTOpa MarHuTHOM uHaykuuu. DJ1C 1

WHAYKIU. 3akoH BHCKTpOMaFHHTHOﬁ
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nHaykiuu apanes

Jlaboparopnas paboTa
«HccnenoBanue SBJICHUS
3J’IeKTpOMaFHI/ITHOI\/II HUHAYKIUW

bub6moreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. J/]C caMOMHIYKIIU Y.
DHeprusi MAarHUTHOTO MOJISI KATYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MPUMEHEHHUE: TOCTOSHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI, JICKTPOBUTATETb,
YCKOPHUTEIN JIEMEHTAPHBIX YAaCTHII,
WHIYKIIMOHHAs TeYb

10

Ob6o6maromuii ypok «MarautHoe
nose. DIEeKTPOMAarHUTHAS UH YKL

bubmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTposbHas paboTta o teme
«Mar"uTHoe 1oJI€e.
3J'I€KTpOMa1"HI/ITHaﬂ I/IHJIYKIII/I?[))

bubmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
kosiebanus. ["apmonndeckue
KoseOaHusl. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHUH.
IIpeBpatienue 3aepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MaJlblx KojeOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH B MacChI TPy3a

14

Konebatenbhblii koHTYp. CBOOOIHEIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ch820
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OJICKTPOMAardiuTHBIC KoJIcOaHHUS B
nacaJIbHOM KoJIc0aTeIEHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUsI PHEPTHH B UICATHHOM
K0JIe0aTeIbHOM KOHTYpE

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

16

[TpencraBieHre 0 3aTyXarOIIUX
KosieOaHusAX. BeIHYKICHHBIC
MEXaHHYeCKUe KoiaeOanus. Pe3oHanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHHs

bu6mmorexa [JOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILECE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmarop. [IpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOrO 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JIMHHM 3IEeKTponepeay

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

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUU B OBCEAHEBHOM
JKN3HU



https://m.edsoo.ru/ff0cb9c4
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MexaHHUYeCKUE BOJHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. Ckopoctsb

bub6moreka [JOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunble U MPOI0JIbHBIE BOJIHbI
3Byk. CKkopocTh 3ByKa. I poMKoCTh bu6nmoreka LIOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIEC BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [1kana bubmorexa TIOK
i https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 tesneBueHus. Pa3Burue cpencts
cBs3u. Paguosnokanys
KonTponpHas padota «Konebanus u bubnuoreka [IOK
25
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHenHoe pacipoCcTpaHEHUE
26 CBETa B OJIHOPOJIHOM cpejie. bubnuoreka [IOK
ToueuHslil NCTOYHHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oT pa>KeHI/I$I cgeta. [loctpoenue brbmorexa [OK
P . P https://m.edsoo.ru/ff0cd4e0
n300pa’keHH B IUIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbin bubnnoreka LIOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KEHUS
29 JlaboparopHnas pabota «3mepenune bubnnorexa LIOK
[OKa3aTelis MPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue nuzo0pakeHuii B bubnuoreka LIOK
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nuH3e. DopMmyita TOHKOU JIMH3BL.
VYBenuueHue N1H3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabota
«HMccnenoBanue CBOMCTB
M300paXKCHUIA B TUH3AX)

32

Hucnepcus ceeta. ClI0)KHBIA COCTaB
oenoro ceeta. LIBer. JlaGopaTopHas
pabota «Habmoaenue aucnepcuu
CBETa»

33

Nurepdepennus ceera. dudpakums
cBeta. [ludpakimonHas pemeTka

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

34

[TonepeyHoCTh CBETOBBIX BOJIH.
IHonspusanus ceera

bubmuoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue mprudOpPhl U yCTPOHCTBA U
yCIOBHS X 0€3011aCHOr0 MPUMEHEHUS

36

I"'paHu1Bl IPUMEHUMOCTH
KJlaccudeckoi MexaHuku. [loctynarsl
CIIEHUAJILHON TEOpUHN
OTHOCUTEIIBHOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEITHHOCTH OJTHOBPEMEHHOCTH.
3ameyieHre BPEMEHU U COKpAIlCHUE
JUTMHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa4?2

38

OHeprus U UMIYJIbC PEIATUBUCTCKON
yacTulbl. CBsI3b MacChl € SHEprueH u
UMITYJIbCOM. DHEPTHUS MOKOS

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

39

Konrponbhas pabora «Onrtuka.
OcHOBBI crienuanbHON TEOPUHU
OTHOCHUTEIBHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf6f0
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®oronsl. Popmyna [Tnanka. Sneprus

bu6mmoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIEIOBAHUE
P . bu6mmoreka [JOK
41 doroaddexra. OnbiTor A. T'.
https://m.edsoo.ru/ffOcffc4
CrojeroBa
3akoHbI hotodddexTa. YpaBHEHIE
42 BﬁHmTeiHa J('Ilil(b(l)OToa(bg)eKTa bubmmorexa TIOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» poroaddexra
asienne cesera. OnbITel I1. H.
43 JI_I[66€I[6B8. XHUMHAYECKOE JIEHCTBUE bubmoreia [JOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoucTBa u
MIPaKTUYECKOE TIPUMCHCHHE:
44
¢dorosnemeHT, HOTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO,
45 Pemenue 3ama4 1o Teme « 3J€MEHTBI bubmuoreka [IOK
KBAHTOBOM OITUKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna mo paccesHuio o-4acTuil bubmmorexa [TOK
pOP p ' https://m.edsoo.ru/ffod091a
ILnanerapHas MoJenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYHATRI bOpa https://m.edsoo.ru/ff0dOafa
M3ayduenne n mornomenue GOTOHOB
48 o I/I}II'IL; €X0JIe aToMa C O HO(ll")O OBHS bubmmorexa TIOK
p pexon . a P https://m.edsoo.ru/ffOdOafa
SHEPrUH Ha APyTroi. Buabl cieKTpoB
Bonnosrle cBoicTBa yacTuIl. BoJHEI
. bubmuoreka [IOK
49 ne bpoits. Kopryckymsipao-

BOJHOBOU Jyanu3M. CIIOHTAaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHY)XXICHHOC U3JIYUYCHUC

50

OTKpbITHE PAANOAKTUBHOCTH. OIBITHI

Pesepdopna mo onpexneneHuio cocrasa

PAAOAKTUBHOI'O U3JTYYCHUA

bub6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, 6eTa-, raMmma-
u3nydyeHus. Bousaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpBITHE IPOTOHA K HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uznyyenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peaktop. [IpobieMbl, mepCeKTUBHI,
9KOJIOTHYECKHUE aCIIEeKThI SAECPHOM
SHEPreTUKHU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pEerucTpanuu dJI€MEHTAPHBIX YaCTHULL.
Kpyrusi cron «®@yHaaMeHTanbHbIE
B3anMoaercTBHUA. EMMHCTBO
bu3nYECKO KapTUHBI MUPA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3s€3nHoro HeGa. Co3Be3aus,
HpKI/IC 3Bé3I[I>I, IIJTAaHETHI, UX BUJINUMOC
nBrxenne. CojIHeUHAs cucTEMa

56

Connue. ConHeyHasi akTUBHOCTb.
Wcrounuk s3ueprun ComHia v 3B€371



https://m.edsoo.ru/ff0d0fd2
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S7

3BE361, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOM
nocJieI0BaTeIbHOCTH. BHYTpeHHEE
cTpoeHnue 3B¢311. COBpeMEHHBIE
MIPEJICTABICHUS O IPOUCXOKACHUU U
sBostonuu CoJTHIIA U 3BE3]]

58

Muineunsbiii [Iyte — Hama ["anaktuka.
[Tonoxxenue u nuxenue CoaHia B
lanaxrtuke. ['anaktuku. YepHoie
JBIPBI B SIApaxX rajlakTHUK

59

Bceenennas. Pa30eranue raiakTuk.
Teopus bonpmoro B3peIBa.
PenukToBoe n3nydyenue.
MeraramakTuka

60

Hepemennsie npo0aemMbl aCTPOHOMUU

61

Kontponbshas pabota «eMeHThI
ACTPOHOMHH U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb Gpusuxu u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NesaTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Poib 1 mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

64

Ob6o6maromuit ypok. Poib
¢duznyeckoil Teopun B pOpMHUPOBaHUU
MIPEACTABICHUHN O HU3UIECKOI
KapTHUHE MUpa




O6o06matomuii ypok. Mecto
¢du3nUecKoil KapTUHBI MUpa B 001IEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O PUPOJIE

66 PesepBHbIl ypok. MarHutHoe noJe. 1
DJIIEeKTpOMarHuTHasi UHIAYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI

67 ClieliMaIbHON TEOpUHU 1
OTHOCUTEJIBHOCTU
Pesepnbrii ypok. KBanToBas ¢usuka.

68 DJeMeHTBl aCTPOHOMUU U 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBIIEE KOJIMYECTBO HACOBTIIO 68

[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

» dusuka, 10 kmace/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdentreBoit H.A., AknmonepHoe o0miecTBo «3maTenscTBO
«IIpocsemieHue»

» ®usnka, 11 kinacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. non
penakmueit [TappentreBoit H.A., AkurmonepHoe o61miecTBo «M3aaTeancTBo
«IIpocsemienue»

METOIUYECKUE MATEPHUAJIBI 1JIAA YYUTEJIA
e Mertoanueckoe mocobue mis yunurtens, @usnka, 10 kmacc/ Mskuiies
I'.4., byxosues b.b., Corckuit H.H. nox penakuueit [lapdpentoeBoit
H.A., Akiinonepnoe obmectBo «M3natensctBo «IIpocBeiienue»
e MeTtoanueckoe mocodue mis yuurens, Puszuka, 11 kimace/ Mskuies
I'.JI., byxosueB b.b., Hapyrun B.M. nox penaxiueii [TapdentnreBoit

H.A., Axuuonepnoe o6mectBo «M3narensctBo «IIpocBemienney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1.  «Eaunoe okHO  gocTyma K 00pa3oBarelbHBIM  pecypcam»-
http://windows.edu/ru

2. «Enmunas komekuus 1UGPOBBIX  00pa3oBaTeIbHBIX  PECYpPCOBY» -
http://schoolcollektion.edu/ru

3. «DenepanbHblid HEHTP UHPOPMALIMOHHBIX 00pa30BaTENIbHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru


http://windows.edu/ru
http://schoolcollektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/

