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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHWA W TPeOOBAaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
obOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ y4éToM
dbenepanpHOll pabodeil mporpaMMbl BOCHHUTAHMS W KOHIEMIIMM IpEnojaBaHus y4eOHOro
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deaeparum,
peanu3yroNuX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBL.

PaGouast mporpamma opueHTHPOBaHA Ha IEJIEBBIC IPUOPUTETHI, CHOPMYIUPOBAHHBIC B
dbenepanpHOl paboueli MporpaMmMe BOCIIUTAHUS U B paboyeil mporpaMMe BOCIUTAHUS

Copepsxanue mporpammbl 1Mo (U3MKE HampaBiIeHO Ha (DOPMHUPOBAHHE €CTECTBEHHO-
HayyHOW KapTuHBI Mupa oOyuarommxcs 10-11 kmaccoB mpu oOydeHun ux (QU3MKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOrO nojxojaa. IlporpamMma no ¢usuke
cootBercTByeT TpeboBanusiMm GI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pe3yJIbTaTaM 00yUYEeHUs, a TAKXKE YUUTHIBAET HEOOXOJUMOCTh peallh3aliuu
MEXIPEIMETHBIX CBI3el (PM3UKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU MpeaMeTamu. B Hel
ONPENENSAIOTCS OCHOBHBIE 1EIM H3y4YyeHUs (U3MKM Ha YPOBHE CpPEIHEro OoOIIero
oOpa3oBaHuUs, IUIAHUPYEMBIE pe3ynbTaThl OCBOEHUSI  Kypca (PU3UKU:

JUYHOCTHBIC,METANpPEIMETHBIC, TIPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (prU3UKU Ha 0a30BOM YPOBHE, B TOM

qucIie MPeAMETHBIE PE3YJIbTATHI IO F0AaM 00yUYEHUS;

e cojiepxaHue yueoHoro npeamera «dusrkay mo rogam oOydeHUsI.

dusnka Kak Hayka o HauOosee OOUIMX 3aKOHAX MPHUPOJIbI, BBICTYIas B KadyeCTBE
yu4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomem mupe. [IIkoapHBI Kype GU3HKKM — CHCTEMOOOPA3yIOIMUA ISl €CTECTBEHHO-
HAYYHBIX Y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB
U SBJICHUN, M3ydyaeMbIX XHUMHEH, Ouosioruei, usznueckoil reorpadueil u acTpoHOMUEH.
Hcnonb3oBaHWe M aKTUBHOE TNMPUMEHEHHE (PU3MYECKUX 3HAHUU OIpeAeNseT XapakTep u
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHM B cdepe BSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYEeHUS HOBBIX MaTEpPUalOB C 3aJaHHBIMH CBOMCTBaMH W Apyrux. M3ydenue
(GU3UKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa
oOyyarouuxcsi, B (popMUpOBaHME YMEHUN TNPUMEHATh HAy4YHbIA METOJ NO3HAHUS MpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEIOBAaHUH.

B ocHoBy kypca pusuku mjisi ypoBHSI CpeaHEro o0mero oOpa3oBaHUS TOJIOXKEH P
U7Ei, KOTOpbIE MOXKHO PaCCMaTpPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yerocmnocmu. B COOTBETCTBUU C HEM KypC SIBISETCS JJOTUUECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepual U3 BCeX pas3/iesioB (PU3UKU, BKIIOYAET KaK BOIMPOCH KJIACCUYECKOMH,
TaK U COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MmaTepuan Kypca (u3uMku oO0beIUHEH
BOKpPYT (u3uueckux teopuid. Benymum B kypce siBasieTcst GopMUpOBaHHE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. E€  peammsanusi  Opeanoiaraer  HUCIOJIb30BAHHUE



TYMaHUTapHOTO MOTEHIMAaNa (PU3NYECKON HAYKU, OCMBICICHHUE CBSA3M PA3BUTHs (PUIUKU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U 3KOJIOTHUECKUMU
npobJjieMamu.

Hoes npuxnaowuoi uanpasiennocmu. Kypc (usuky mnpeamnonaraetT 3HAKOMCTBO C
IMIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUTIOKEHUN H3YUCHHBIX TEOPHH U
3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJIEp KaHMS,
MOCBSIEHHBIX 3KOJOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM
TEXHUKU W  TEXHOJOTMHM, a Takke OOCyXIeHus npolieM  paluoHaIbHOIO
IPUPOIOTIOIB30BAHUS U KOJOTHIECKON OE€30MaCHOCTH.

CrepkHEBBIMH 3JIEMEHTaMU Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs
ABISAIOTCA (pusmueckue Teopuu ((popMUPOBaHUE NPEICTABICHUNH O CTPYKTYpE MOCTPOCHHUS
¢uznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB WU IPHUHLIUIIOB B COBPEMEHHBIX
MPECTaBICHUIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, I ONTUCAHHSI €CTECTBEHHO-
HAyYHBIX SIBJICHHUI U MIPOLIECCOB).

CHUCTEeMHO-ACATEILHOCTHBIN MOAX0J B Kypce (DU3UKH peaqu3yeTcs MPEkKJE BCEro 3a
C4€T OpraHu3allld SKCIEPUMEHTAIBHON JedATeabHOCTH oOydaromuxcs. s  6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO HCIIOJIb30BAHHUE CHCTEMbI (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOpPHBIX paboT, KOTOpPhIE B MIPOrpaMMe Mo (pu3nke 0ObEAUMHEHBI B
OOIIMII CIUCOK YYCHHUYECKUX MPAKTUYECKHX paboT. Beimenenne B yka3zaHHOM TIiepeyHe
1a00paTOpHBIX paboT, MPOBOJUMBIX JJII KOHTPOJS U OLEHKH, OCYILECTBISIETCS
y4yaCTHUKaMU 00pa30BaTEIbHOTO IIpolecca HMCXOlsd W3 OCOOEHHOCTEH IUIAaHMPOBAHUS U
ocHamieHusi kabuHeta ¢usuku. [Ipu sTOM obecmeunBaeTcsi OBIaJeHUE OOYyJarOTUMUCS
YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE M3MEPEHMsI, MCCIEAOBAHUS 3aBUCUMOCTEH (PH3UIECKIX
BEJIMYMH U MIOCTAHOBKY OMBITOB IO MPOBEPKE MPEATIOKEHHBIX THITOTES.

Bonbiioe BHUMaHUE ynemsieTcsl PElIEHUI0 pacyE€THBIX M KayeCTBEHHBIX 3ajad. [lpu
3TOM Ui pacu€THBIX 3aJlad MPUOPUTETOM SIBIISIOTCA 3a/laydl C SIBHO 3a/laHHOM (u3nueckont
MO/JIEJIbI0, MTO3BOJISIIOIINE PUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, TaK U MHTETPUPYS 3HAHHS M3 pa3HbIX pa3zfenioB. [l KaueCTBEHHBIX 3a/ad
NPUOPUTETOM SIBJISIFOTCSI 33/laHUsl Ha OOBSICHEHHE NPOTEKaHUs (U3MUYECKUX SIBICHUN |
MIPOIIECCOB B OKPYKAIOIICH KU3HU, TpeOyromre BbiOopa (GU3MUeCKOi MOIETH AJIsl CUTYyalluu
IPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuun ¢ tpeboBanusiMu DPI'OC COO k MarepualibHO-TEXHUYECKOMY
obecrieueHn0 y4yeOHoro mnpouecca 0a30BbIi ypoBeHb Kypca (PU3UMKH HAa YPOBHE CpPEIHErO
o01mrero oOpa3oBaHus JOKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU UITH B
YCIOBUSIX WHTEIPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-HAyyHOro MNukKia. B
kaOuHeTe (U3UKU JOJDKHO OBITh HEOOXOoIMMOe JabopaTopHOE O00OpyIOBaHUE IS
BBIMIOJHEHHSI yYKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTUYECKUX PadoT u
JEMOHCTPALIMOHHOE 000pPYI0BAHHUE.

JleMoHCTpaliMoHHOE 00O0pyAOBaHHEe (OPMUPYETCSI B COOTBETCTBHUM C MPUHIHUIIOM
MUHUMAJIBbHON JOCTaTOYHOCTU U OOECIIEUUBAET MOCTAHOBKY MEPEUMCICHHBIX B MPOTrPaMMe
1o QU3MKe KIIOUEBbIX JEMOHCTPAIIMM JIJIs1 UCCIIEIOBAHUS U3yYaeMbIX SIBJICHHUI U MPOLIECCOB,
AMIIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pyAOBaHUE AJIsl YICHHUECKUX MPAKTUYECKUX paboT hopMupyeTcs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB U 00€CleurnBaeTcsl B pacu€re OJHOr0 KOMIUIEKTa Ha JIBYX



oOyuaromuxcs. Temarnyeckne KOMILIEKTHI JIaDOpaTOPHOTO OOOPYIOBAHHS JOJIKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM HCIOJIb30BaHUHM aHAJIOTOBBIX M IIU(POBBIX IPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE€ HU(POBBIX Ja00OPATOPUH.
OCHOBHBIMU LIETSIMU H3y4eHUs! GUUKH B 00111eM 00pa30BaHUU SBISIOTCS:
e (opMmHpoBaHHE UHTEPECA U CTPEMIICHUS O0YUAIOUINXCA K HAYYHOMY HU3YyUEHHUIO
MIPUPOJIbI, PA3BUTHE X MHTEIUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
e pa3BUTHE TPEJACTABICHUH O HAydHOM METOJE TMO3HaHHA U (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOLLEHUS K OKPYKAIOIINUM SIBJICHUSIM;
e (opMHpoBaHHE HAy4YHOTO MHPOBO33PEHHSI Kak pe3yiabTaTa MH3Y4YEHHUS OCHOB
CTpOCHHS MaTepUH U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
e (QopMupoBanue yMEHH OOBSICHATH SIBJICHUS C HCIOJIb30BAHUEM (DU3UIECKUX
3HAaHUU U HAYYHBIX JJOKa3aTeJIbCTB;
e (opmupoBaHME TPEACTaBICHUH O poiau (GU3MKU i1 pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI.
JlocTmxeHne 3THX 1iejel o0ecreunBaeTcs pelieHHeM CIEIYIOMNUX 3a/1ad B MpoIiecce
n3y4yeHUs Kypca (U3UKU Ha YPOBHE CpETHEr0 00IIero 00pa3oBaHus:

e TMpUOOpETEHHE CHUCTEMBI 3HAHMK 00 OoO0mUX (UIUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKIIOYAsl MEXAHUKY, MOJIEKYJSIPHYIO (PU3HKY, SJIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JE€MEHTHI aCTPOPU3UKHU;

e (opmHpoBaHME YMEHHUIl TNPUMEHATh TEOPETUUYECKHWE 3HAaHUS M OOBSCHEHUS
(¢u3nyeckux SIBICHUNH B NPUPOJAE W U1 NPHUHIATHS NPAKTUYECKUX pPEIICHUN B
TIOBCEIHEBHOM KM3HU;

e OCBOEHHE CIOCOOOB pEIICHMS] Pa3IMYHbIX 3a/lady C SIBHO 3aJaHHOW (PU3HUYECKOU
MOJZEJbIO, 3aJlay, MOJAPa3yMEBAIOUIMX CAaMOCTOATEIbHOE CO3JaHue (PU3NYECKON
MOJEJIH, aJIeKBATHON YCIOBUSAM 331a4H;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPUHLUIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX ITPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLYIO CPELY;

e OBJIAJICHUE METOAAMH CaAMOCTOSTEIBHOIO TUIAHUPOBAHMSI U MTPOBECHUS (PUZNUECKUX
AKCIIEPUMEHTOB, aHajiu3a M  MHTepHpeTanuu uHbopmanuu, onpeaeiaeHus
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBHW [JIs Pa3BUTHUS YMEHHH NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUS
orBoautca 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacos (2
yaca B HEJICIIIO).

[Ipennaraemelii B mporpamme no (uU3uKe MnepeueHb JabOpaTOPHBIX U MPAKTUYECKUX
paboT fABIsAETCS PEKOMEHIOBAHHBIM, YUWUTENb JENaeT BbIOOp MpPOBEACHHS JaOOPaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATBHBIX OCOOEHHOCTEN 00yUaroImnXCs.



COJEPXAHUE OBYUYEHUA

10 KJIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupone. Haydnsle MeTONBI MO3HAHUA OKpYy’Karomero mupa. Poib
HKCIEPUMEHTA U TEOPUU B IIPOLIECCE MMO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue (¢Qu3MYECKUX SABICHUM M mpoueccoB. HayuHble  IMIOTE3BI.
dusznueckre 3aKOHbl U TeOpUH. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIHT
COOTBETCTBHS.

Ponb u mMecto Qusuku B (pOpMHPOBAHUH COBPEMEHHOW HAy4YHOW KapTUHBI MUpa, B
IIPAKTUYECKOMN JCATEIBbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble U HU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCHUTEIIBHOCTh MEXAHUYECKOro IBMKEeHUsA. Cucrema
orcu€ra. Tpaekropus.

[lepemerienre, CKOPOCTh (CpeAHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CJIOKEeHHE MepeMeeHU
Y CJIIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE TIPSAMOIMHEHHOE IBMkeHHE. [ paduKku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, yTH Y TIEPEMEILICHHS] MaTepUaTLHON TOUKU OT BPEMEHHU.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO MaJIeHUS.

KpuBonuHenHoe nBUXEHHE. JIBH)KEHHE MaTEpUaIbHOM TOYKM [0 OKPYKHOCTH C
ITIOCTOSIHHOM T10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHENHAass CKOpocThb. llepuon u
yactoTa obOpaienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHHUE: CIHUJIOMETp, JBUKEHUE
CHapsJIOB, IICTIHbIC U PEMEHHBIC TTepeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MILTIOCTPAINS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKECHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

HamnpagieHue CKOpoCTH U IBUKEHUU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3ydyeHrne HepaBHOMEPHOTO JIBUKEHHUS C LETBIO ONPEAECTICHNUS] MTHOBEHHOM CKOPOCTH.

HNccnenoBaHne  COOTHOWICHHST  MEXAY  MOyTSIMHM, HNPOHUJECHHBIMHU  TEJIOM  3a
MOCJIEI0BATEIbHBIE PAaBHBIE MPOMEXKYTKU BPEMEHHU IPU PABHOYCKOPEHHOM JBUXKEHUH C
HayaJbHON CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS IAapUKa B BA3KOU KUIKOCTH.

N3yuenne nBuxeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. Jlunamuka

[Tpunuun otHocutTenmbHOCTH ['amunes. IlepBbiii 3akoH HproTona. HMHepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3uunu cuil. Bropoii 3akon HeroToHa 1st
MaTepuagbHON TOUKU. Tperunii 3akoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BceMUpHOTO TsAroTeHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckojibxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHS CKOJMBKEHUS W cuiaa TpeHus mokos. Koaddumument Ttpenus. Cuna
COIPOTHUBJIEHUS NIPU ABUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHNE A0COIIOTHO TBEPAOIO TENA.

MOMEHT CuJbl OTHOCUTEIBHO OCH BpaiieHus. [lmedo cumibl. YcCioBus paBHOBECHS
TBEPIOrO Tea.

TexHn4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAUIMITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLUK.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CroxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenue nBmkeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux AehopMaIiiH.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJA, UMEIOILIETO OCh BPAILICHUS.

Tema 3. 3axonvl coxXpanenus 6 Mexanuke

NMnynbe MaTepuaabHOM TOUKH (TEa), CUCTEMbBI MaTepUalIbHBIX TOUYEK. IMITyJIbC CHUITBI
Y U3MEHEHHE UMITYyJIbCca Teja. 3aKOH COXpaHEHUs UMIyJibca. PeakTMBHOE ABUKEHHUE.

PaGoTa cusibl. MOIIIHOCTD CHITHI.

Kunernueckasi 2Heprusi MaTepuaibHONW TOYKH. TeopemMa 00 M3MEHEHUN KMHETHYECKOU
SHEPIHUU.

[lotennmanbHas sHeprus. [loTeHnumanbHas sHeprus ynpyro AehOpMHPOBAHHOMN
npyxuHbl. [loTeHnnanbHas SHEPTUS Tella BOJIM3U TTOBEPXHOCTH 3EMITH.

[ToTennmanpable ¥ HEMOTCHIMAIBbHBIE CUITBI. CBsI3b paOOThl HEMOTEHIIMAIBHBIX CHIT C
U3MEHEHHEM MEXaHMYECKOM HSHEPrUU CHUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXAHUYECKON
DHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED, NPy KUHHBIN
MACTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpPAHEHHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMAIBHOM SHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIINbI JABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanne cBSI3UM pabOThI CHIIBI ¢ U3MEHEHHMEM MEXaHMYECKOW SHEpPruu Teja Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiexyJisipHas Gu3uKa U TEPMOIMHAMHKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM M HX  OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. Auddysus. Xapakrep JBUKEHUS U B3aUMOICUCTBUS
YyacTUIl BeuiecTBa. Mojienu CTpOeHus ra3oB, XUAKOCTEH W TBEPIABIX Ted U OOBSCHEHUE
CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenei. Macca u pasmepsl MouieKyl. KosnmuectBo
Bemectsa. [loctosanas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. Hlkana temneparyp Lienbcust.

Mopnenps uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
UJCaNbHOr0 ra3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa cpelHed KMHETHYECKON SHepruu
TEIUIOBOTO JBWXKEHHs 4actul rasza. lllkama temneparyp KensBuHa. l'a30Bble 3aKOHBI.
VYpasuenne MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B ACaIbHOM rase ¢
NOCTOSSHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOLECCOB:
u30TepMa, U30X0pa, n3odapa.

TexHruecKue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JAUCKPETHOE CTPOEHHUE BEIeCTBa, (poTorpaduu Moseky:d
OPraHMYECKUX COCIUHECHUM.

OnpIThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUSI.

Mogens onbita lTepHa.

OnbIThI, 1OKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Mogaenb, WToCTpUpyIoIIas MPUPOy AaBJICHUS ra3a Ha CTEHKH COCYy/a.

OnbITHI, WITIOCTPUPYIOILIKME YPABHEHUE COCTOSTHUS UACAIBHOIO Ta3a, U30MPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

OmnpeneneHue Macchl BO3JlyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUi 00bEma
KOMHAThI, IaBJICHUS U TEMIIEPATYphl BO3/1yXa B HEM.

HccenenoBanre 3aBUCUMOCTY MEKy apaMETPaMu COCTOSTHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamMuKu

TepmoanHaMuueckasi cucreMa. BHYTpeHHSsI SHEPTHUS TEPMOJANHAMUYECKON CUCTEMBI U
cnocobbl e wu3MeHeHua. KommuecTBO TemnoTel U pabora. BHyTpeHHss 3Heprus
OJIHOATOMHOI'0 HJ€albHOro rasa. Buael Termonepeayu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
U3JIlydeHue. Y eapHas TeIIOEMKOCTh BellecTBa. KOaM4ecTBO TEMIOTHI MTPHU TEIJIONEPEAAUE.



[Tonarue o0 agmabaTtHOM Tiporiecce. IlepBblii 3aKOH TepMoAMHAMUKU. [IpuMeHeHuUe
NEPBOr0 3aKOHA TEPMOJMHAMHKHU K H3ompolneccaM. ['paduueckas uHTeprpeTanus padoThl
rasa.

Bropoii 3akoH TepMmoarHamMuku. HeoOpaTuMOCTh MpOIecCcoB B MPUPO/IE.

TennoBeie Mammuubl. [IpuHnunBl AeiicTBUs TemaoBbiXx MamuH. [IpeoOpazoBanus
SHEPrUH B TEIJIOBBIX MammHax. KodppuimeHT mnone3Horo AEHCTBUS TEIIOBOM MAIWHBI.
[Mukn KapHo m ero kod(p@UIMEHT TMOJE3HOTO MEUCTBHSA. DKOJOTHUECKHE IPOOIEMBI
TEIUIOPHEPTETUKH.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IBUTATENb BHYTPEHHETO
Cropanusi, ObITOBO XOJIOAWIBHHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla IMpU COBEPUICHUM PabOThl: BBUIET IPOOKU M3
OyTBUIKU IOJ JEHCTBUEM C)KATOTO BO3/yXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOKe MyTEM
TpeHUs! (BUIEOAEMOHCTPALIHS).

W3MeHeHne BHYTpPEHHEW >HEpruM (Temreparypbl) Tella MpU TeIulonepeaaye.

OneIT 110 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (ONBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOHWHBI, JBUTATENs BHYTPEHHETO CrOpPAaHMs, PEAKTUBHOTO
JBATATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomol

N3mepeHne ynenbHONU TEIIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonvl

[TapooOpazoBanne u koHzaeHcauus. lcnapenue wu kumeHue. AOcCOdOTHas W
OTHOCUTENIbHAs  BJIAXHOCTh  BO3ayxa. Haceimenssli map. VYaenbHas — TEIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KATIEHUS OT 1aBJICHHUS.

TBépuoe Ttemo. Kpucrammueckue u aMopdHble Tena. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kunkme  kpuctamibl. CoBpemMeHHble  Marepuansl. [lmaBienne u
KpUCTaJIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHHUYecKue yCTPONCTBA M MPAKTUUYECKOE NMPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPDUMETP, TEXHOJOTHH TMOJYyYEHUS COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCIE
HAaHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCHIIICHHBIX MAPOB.

Kunenue npu moHM>XKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HabGnronenue HarpeBanus U MiaBJieHUs] KPUCTAUIMYECKOTO BEILECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepeHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.



Paznen 4. DinekTpoanHaMHUKAa

Tema 1. Inekmpocmamuka

OnekTpu3anms Tel. ODJNEKTpUYECKU 3apsan. JIBa BuAa SIEKTPUYECKHUX 3apsiiOB.
[IpoBOAHUKH, IUANAEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS BJIECKTPUUECKOTO
3apsza.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueyHblil 3lEKTpUYECKUE  3apsii.
DnekTpuueckoe noisie. Hanpsyk€HHOCTH 3ieKTpuueckoro mnouss. [IpuHOMn cyneprno3uiuu
ANEKTPUUYECKUX noJieh. JInHNY HanpsHKEHHOCTH JIEKTPUUYECKOTO MOJIA.

PaGora cun amekrpocratmdeckoro mois. Ilorenmuan. Pa3HOCTh TOTEHIMAIOB.
[IpoBOAHUKM U  JUANEKTPUKUM B  DJIEKTpOCTaTHUYeCKOM mosie. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue ycTpoiCcTBa W NMPAKTHUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, JIEKTPOMETD,

AIEKTPOCTATUYECKAs 3aImTa, 3a3€MJICHHE AIEKTPOIPUOOPOB, KOHJIEHCATOop,
KOIMPOBAJIBHBIN anmapar, CTpyHHBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U PUHLUII IEUCTBUS AJIEKTPOMETPA.

B3anMopencTBre HAEKTPU30BAHHBIX TEIT.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TET.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKH B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCAaTopa OT IUIOMIaAW IUJIACTHH,
PACCTOSIHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomol

N3mepeHne aneKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUECKHUI TOK. Y CJIOBHUS CYIIECTBOBAHUS IJIEKTPUUYECKOTO TOKAa. MICTOUHUKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 11 yyacTka Henu.

DJIEKTPUYECKOE COITPOTHUBJICHUE. VY nenbHOE COIPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAIIIETBHOE, CMENIAHHOE COCIMHEHUE MPOBOTHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MoOMIHOCTE 3JEKTPUIECKOTO
TOKa.

DJIEKTPOIBUKYILIAsi CUJla U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) AsiekTpuueckoi 1ienu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOAMMOCTb TBEPIABIX METAUIOB. 3aBHUCUMOCTb CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DnekTpudecKkuil TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. COOCTBEHHass W MPUMECHas MPOBOJUMOCTH IMOJIYIPOBOIHUKOB.
CaoiictBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.



DNEeKTpUYECKH TOK B PAcTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUUYECKAS
JUCCOLMAIMS. DJIEKTPOJIU3.

OnexTtpudeckuid TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIBHBIN pa3ps.
Monnus. [Ima3ma.

TexHuueckue yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: aMIEpPMETpP, BOJIBTMETP,
peocTar, MCTOYHUKH TOKA, B3JEKTPOHArpeBaTENbHbIE MPUOOPHI, 3IIEKTPOOCBETUTEIbHBIE
puOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN IHUOM, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIN JTMO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue CUilbl TOKa U HAIIPSIKEHUS.

3aBUCUMOCThH CONPOTUBJICHUS LIMJIMHAPUYECKUX TPOBOIHUKOB OT JUIMHBI, TIOIIATU
MONEPEYHOT0 CEYEHU U MaTepuaa.

CMmelnaHHOE COEIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHHe NEKTPOABUKYILEH criibl. KOpoTKoe 3aMbIKaHKE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa M IpOBOJIUMOCTb BO3yXa.

OQHOCTOPOHHSISI TPOBOIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3y4yeHue CMEIaHHOrO0 COEAMHEHUS PE3UCTOPOB.

N3mepeHne SIEKTPOJABIKYLIEH CHIJIBI MCTOYHMKA TOKAa MW €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOmronenue snexktposiusza.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHa B 10 kiacce OoCylIECTBISETCA C YUETOM
COJICPKATEJIbHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcamMH MaTEeMaTUKH, OWOJIOTMH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnule nowsimusi, CBSI3aHHbIE C U3YYEHHEM METOOB HAyYHOTO IMO3HAHUS:
SBJICHWE, HAy4YHBIH (akT, rumote3a, (U3MYecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIOJICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pelleHue CHUCTEMbl ypaBHEHUH, JuHeWHas ¢yHKuus, napabdoia,
runepOona, uX TpaduKd U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIMH: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB.

buonocus: wmexanuuyeckoe JBW)XEHHWE B KUBOM mnpupoxae, auddysus, ocmoc,
TEIJI0OO0OMEH KUBBIX OPraHu3MOB (BUIbBI TEIUIONEpEayd, TEIUIOBOE pPaBHOBECHUE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIApHAsh Macca, TEMJIOBbIE CBOMCTBA TBEPIBIX TeN, MKUIAKOCTEH M Tra3oB,
AIIEKTPUUECKUE CBOMCTBA METAIIOB, JIEKTPOJIMUTUYECKAS TUCCOIUMAIINS, TAIbBAHUKA.

I'eoepaghus: BIaxXHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocusn: mpeoOpa3oBaHUE ABMXKEHUN C HCIONIb30BAHHEM MEXaHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJIIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIYJIbCa B TEXHUKE



(pakeTa, BOIOMET U JIpyTUE), IBUTraTelh BHYTPEHHETO CTOpaHUs, MapoBasi TypOUHa, OLITOBOM
XOJIOAWJIbHUK, KOHJIMLIIMOHEP, TEXHOJOTUU MOIYUYEHHUsI COBPEMEHHBIX MaTEpHalIOB, B TOM
YUCJie HAHOMATEepUajaoB, M HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3€MIICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEp, OSJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBaHUKA.



11 KJIACC

Pa3znen 4. DnekTpoauHAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUS

[ToctostHHbIE MarHuThl. B3anmMoaencTBHE NMOCTOSHHBIX MArHUTOB. MarHuTHOE MOJE.
Bekrop MarnutHOM uWHAYKUWU. [IpuHIMI Cyneprno3uiMd MarHUTHBIX TMoJied. JIuHuu
MAarHuTHOW MHIYKIUHU. KapTrHa TMHUI MarHUTHOM MHAYKIUHU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarauTHoO€E 1oJje NpoBOJAHUKA ¢ TOKOM. KapThHa MTMHAN MHIYKIIMA MAarHUTHOTO TTOJIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3AMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaelicTBue TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HaIpaBJICHUE.

Cuna JlopeHua, €€ MoayJib U HamnpaBieHue. J[BHKEHUE 3apsKEHHOW YaCTHIIBI B
OJIHOPOJTHOM MarHuTHOM noJie. PaGota cunel JlopeHua.

SIBrIeHME DIEKTPOMATHUTHOW HMHIAYKIMHU. [IOTOK BEKTOpa MarHMTHONW WHIYKIMH.
DIIEKTPOJIBUKYIIIAs CHJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHON HHAYKIuU Papazesl.

BuxpeBoe 35eKTprUecKOe Moje. DIEKTPOABUKYIIAsl CUJIa UHAYKIIMU B MPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHAyKTUBHOCTD. SIBlI€HNE CAMOMHIYKIIMA. DIEKTPOABUKYIIAs CHUJIa CAMOUHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpPOWCTBA M IIPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, JIEKTPOJBUTATENb, YCKOPUTEINU 3JIEMEHTAPHBIX YaCTHUI], WHIYKIMOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumnel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBieHME ATIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  DJIEKTPOJBIKYILEH CHUJIbI HHIYKIMUM OT CKOPOCTHM HM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBieHME CAaMOMHIYKITUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHAYKIWH.

Pa3znen 5. KosieOannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Koaeoanus



Konebarenbnast cucrema. CBOOOJHbIE MeXaHHWYeCKHe KojebaHus. ['apMoHHUueckue
koneOanus. Ilepuon, wactora, amrumtryga u (aza kosebanuil. [IpyXKMHHBIA MasiTHUK.
MaremMaTtnyeckuii MasTHUK. YpaBHEHHE TrapMOHMYECKuX KojeOanuil. IlpeBpaiienue
SHEPrUuu MPU rapMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIC KOJICOAHWS B HI€ATLHOM
KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMHU M DJICKTPOMArHUTHBIMH
kojeOanusimu.  @opmyna TomcoHa. 3akoH COXpaHEHHS DJHEPrUM B  HJICATbHOM
K0JIeOaTeIbHOM KOHTYpE.

[IpeacraBienre O 3aTyXalwoIUX KoJieOaHUsX. BBIHYXJEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemenHbil TOK. CUHYCOMIANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYTHOE U JIEHCTBYIOIIEE 3HAYECHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegadya U MOTPEOICHUE AIEKTPUUECKONW IHEPTHH.
OKOJIOTUYECKUE PHUCKM NPU TNPOU3BOACTBE IIIEKTPOIHEpPTHH. KynbTypa HCIONbB30BAHUS
AIIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HHU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB  KoyieOaTeNbHOM — cucTeMbl  (IPYKMHHBIA WU
MaTEeMaTUYECKU MAsITHHK).

HaOmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pesoHanca.

CB0OOHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKAa W HANpPSXKEHUsT OT BPEMEHHW) Ui
ANEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC npy MOCaE10BATENBHOM COEMHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopens IMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl

HccnenoBanre 3aBUCMMOCTH TEPHOJIa MallbIX KOJeOaHW Tpy3a Ha HUTU OT JJIMHBI
HUTHU U Macchl rpys3a.

HccenenoBanne IEPEMEHHONO TOKA B LENM W3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60THbL

Mexannueckue  BOJHBI,  ycnoBus — pacnpoctpaHenus.  Ilepmon.  Ckopocthb
pacmpocTpaHeHus U JUiMHA BOJHBL. [lomepeunsie u npoaosibHble BONHBI. MHTEepdepeHuns u
T paKIus MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIOBHS U3JIy4EHUS 3JEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTtaiusa BekTopoB E, B, V B anexkrpoMarauTHON BosiHE. CBOWMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HUE, MpesioMJIeHUe, MoJisipu3anus, audpakuus, uareppepeHius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.



[[Ixana 37€KTPOMarHUTHHIX BOJH. [I[pMeHeHNe 31EKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMTBI pagInuOCBsI3U U TeNeBUACHUA. Pagromokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHHUYecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEJULMHE, pajap, paguoNpuEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmoienue unreppepeHny u 1uppakiiny MEXaHnYeCKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabGnrogenue cBA3M T'POMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOM
KOJICOAHMIA.

HccnmenoBanre CBOMCTB — DJEKTPOMATHUTHBIX BOJIH:  OTpPaXXEHUE, IPEIOMIICHHE,
noJisipu3anys, 1udpaxius, THTEpPEpeHIHs.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [IpsmosvHENHOE pPacHpOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune n300pakeHHil B TIOCKOM
3epKale.

[Tpenomiienne cBera. 3akoOHBl NPEIOMJICHUS CcBeTa. AOCOJIOTHBIM MOKa3aTenlb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblld yroa MoJHOrO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CloxHbI coctaB 6enoro cera. L{Ber.

Cobupatouie u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKycHOe paccTosHUE U
omnTHYecKasi cuia TOHKOW JuH3bL. [locTpoeHne wu300pakeHU B COOUpAOIINX U
pacceunBaromux jguH3ax. Gopmyna TOHKOU JIMH3BI. Y BEIUYCHUE, 1aBAEMOE JINH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Wutepdepennus cera. KorepeHTHblEe WCTOYHUKHU. Y CIOBUS
HAOMIOICHUS MAaKCMMyMOB M MHUHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT ABYX
CcUH(DA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. Judpakumonnas pemeérka. YclIoBUE HAOIIOACHUS TJIABHBIX
MaKCUMYMOB IpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETA Ha AUPPAKINOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHrUecKue yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oTroamnmnapar,
NPOEKLIMOHHBIN ammapar, MHKPOCKON, TEJIECKON, BOJIOKOHHAs OMNTHKA, IU(paKIUOHHAS
pELIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MperoMiieHue cBeTa. ONTHYECKHe
npuOOpHI.

[TonHOE BHYTpeHHEE OTpakeHUEe. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHHM B JIMH3AX.



Mopaenu MUKpPOCKOTIa, TEJIECKOIa.

HaGmronenue natepdepeHinm cBera.

Habmonenue nudpakiuu ceeta.

HaOnronenue nucnepcuu CBeTa.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
HabGmronenue noisipusaiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
N3mepenune nokaszaTess MpeJoMIICHUs CTEKIIA.
HccnenoBaHue CBOMCTB N300paKE€HUM B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cienAIbHOM TEOPUHM OTHOCUTEJIBLHOCTH
['paHuIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel cnenuanbHONW TEOPUU
OTHOCUTENBHOCTH: WHBAaPUAHTHOCTH MOJIYJSI CKOPOCTH CBE€Ta B BaKyyMe, NPHUHIUI
OTHOCHUTEJIBHOCTH DUHIITEIHA.
OTHOCHUTEIIBHOCTD OJTHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU M COKPAILEHUE JUINHBI.
DHeprus v UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MaccChl C SJHEPTUEN U UMITYJIbCOM PENSTUBUCTCKON YACTULIBI. DHEPTUS MTOKOS.

Pa3nen 7. KBantoBasi pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. Popmyna Ilnanka cBs3u sHepruu (QOTOHA C €ro 4YacTOTOW. DHEpPrus H
UMITYJIbC (POTOHA.
OtkpeiTie u uccnefgoBanue ¢oroddpdexra. Onbitet A. I'. CronetoBa. 3aKOHBI

dotorpdexra. VYpaBuenue OitHmTeriHa st porodddexra. «KpacHas rpaHua»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckue ycTpoicTBa M NMPaKTHUECKOE MPUMEHEHHUE: (POTOdIEMEHT, POTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHET0 (hoTo3pdexra.

Ceeroauop.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopna no paccesnuto o -yactuul. [InanerapHas
monenb atoma. [loctynatel bopa. M3nydenue u nornomienne GOoTOHOB MPH MEPEXOJe aTomMa
C OJIHOTO YpPOBHS 3HEpPruM Ha Apyro. Bunapl cnexktpoB. CHnekTp ypoBHEH 3HEprum aTroma
BOJIOPO/JIA.

BousiHoBBIE cBOMCTBa yacTull. Bonuel ae bpoiiisa. KopycKysipHO-BOJTHOBOW TyalIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.



TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA aHaIu3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue JJIMHBI BOJHBI Jla3epa.
HabGnroneHue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
Habnronenue TmHeHyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXHOCTb  CTpoeHus  sjapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiTel Pe3epdopna mno omnpeneneHuro cocTtaBa paJlOaKTUBHOTO
nznydyenus. CpoiictBa anbda-, OeTa-, ramMma-u3inydeHus. BiusHue paaMoOaKTUBHOCTH Ha
YKUBBIE OPraHU3MBI.
OTtkpeiTHE NpoTOHA M HeWTpoHa. HyknonHas mognens siapa I'eitzenOepra—lBaneHko.
3apan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacniaa. DIeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnal. ['aMma-u3myuenue. 3akoH
PaAMOAKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuiibl. JlegekT Maccsl sapa.
S nepHble peakuuu. JleneHue u CUHTES s€p.
Anepubiii peakrop. Tepmosiaepusiii cuntes. [IpobaemMbl U MEPCHIEKTUBBI SAEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI IACPHON SHEPTETUKH.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTop1 HaOMIOAEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHIL.
@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO (pr3nyeckoi KapTUHBI MUPA.
TexHUYecKue yCTpOCTBA U MPAKTUYECKOE MPUMEHEHHUE: O3UMETP, kKamepa Bunbcona,
SAJIEpHBIA peaKkTop, arToMHasi bomOa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie padomol
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM QoTorpadusim).



Pa3znen 8. DiieMeHTBHI ACTPOHOMMHU U ACTPOPU3MKH

Oranbel pa3BUTHS acTpoOHOMHUH. [IpukiiamHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTtouHuk sHeprun ConHia M 3BE3A. 3BE3BI, MX
OCHOBHBIE XapaKTEPHUCTUKH. JlMarpamMma «CIEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3MbI
IJIABHOM TOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» I 3BE3] TJIaBHOU
NoCJIeIOBaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpeMEHHBbIE MPEACTaBICHUS O
IPOUCXO0XKJIEHNHU 1 3BOOIMU CoNHIIa U 3BE31. DTallbl )KU3HU 3BE3.

Mneunsiii IIyTe — Hama ["anaktuka. I[lonoxxenne um nmwxkenune ConHia B ['amakTuke.
Tunel ranakTuk. Paguoranaktuky v kBasapbl. YEpHBIE ABIPHI B siApaxX FaJIAKTHK.

Bcenennas. Pacmimpenue Bceenennoii. 3akon Xa00na. Paz0eranue ranaktuk. Teopus
Bonbmioro B3psiBa. PeIMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsle npo0iemMbl aCTPOHOMUMU.

Yyenuueckue nabnrooenus

HabnrogeHuss HEBOOPYXKEHHBIM  TJIA30M C  HCIOJb30BAaHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONPEAEIICHHs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHbIE c03Be31s1 CeBEpHOro Moyapus 1 sipKue 3BE31bl.

Hab6mronenus B Teneckon Jlynsl, miianer, Mieunoro [lytu.

O0o01maromiee NOBTOPEHUE

Ponp pusuku v acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOM, COIMAILHOU U
3TUYECKON cdepax AesITEIbHOCTH 4YEJNOBEKa, pojb U MecTo (U3MKU U ACTPOHOMHH B
COBPEMEHHOM HAy4yHOW KapTUHE MUpa, poib (undeckoil Teopur B (POpMUpPOBAHUU
MPEICTaBICHUN 0 PU3NUECKON KapTUHE MUpPa, MeCTO (U3MUECKON KapTUHBI MUpa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABIECHUI O PUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHa B 11 Kjacce oCyHIECTBISIETCS C YUETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€ll ¢ KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C MU3YYEHUEM METOJIOB HAYyYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbId (akT, runores3a, ¢puznyueckas BEeTUUYMHA, 3aKOH, TEOpHUsl, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHH, TPUTOHOMETpHUECKUe (QYHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX
IPOEKIIMK Ha OCH KOOPJIMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIUH,
PU3HAKU MOJ00US TPEYrOJIbHUKOB, ONPEAEIEHUE MIIOMAAN MIIOCKUX PUTYp U 00BEMA Tel.

buonocus: snextpuueckue SIBIECHUS B JKUBOW NMpUPOJE, KoieOaTenbHbIe JBMXCHUS B
YKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW NMPUPOJE, NECUCTBUE PATUALIMU HA JKHUBBIC
OpTaHU3MBI.

Xumus: CTpOEHUWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTALUIMYECKON PEIIETKY, CIEKTPAIbHBINA aHATIHU3.



l'eoepagpus: MarHuTHBIE TIOJIIOCA 3€MJIH, 3aJIEKU MArHUTHBIX Py, GOTOChEMKA 3eMHOU
MTOBEPXHOCTH, IIPEACKA3aHNUE 3EMIIETPSICEHUN.

Texnonoeusi: JUHUM  BJIEKTpolepeaay, reHepaTop  MNEPEMEHHOro0  TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAA M€4Yb, pajap, PaAUONpPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedoH, CBU-neub, mpoeKIMOHHBIN anmnapar, BOJOKOHHAsI ONITUKA, COJIHEYHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro npeaMera «Pu3nka» Ha YpOBHE CpeIHEro oOiiero oopazoBaHus
(0a30BBIA  ypOBEHb) JIOHKHO OOECHEYHUTHh JOCTHXKEHUE CICAYIOIMHUX JUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS YdeOHOTO peaMeTa «DU3nKa» JOJDKHBI OTPaXaTh
TOTOBHOCTh M  CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJACTBOBATHCS  C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3UIMENd JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHUEHTALMMA, TO3UTHUBHBIX
BHYTPCHHHUX YOEXKICHUI, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
001ecTBa, pacMpeHre KU3HECHHOTO OIBITAa M OIBITA ACITEIBHOCTH B MPOIIECCE PeaTH3aIiH
OCHOBHBIX HaPaBJICHUI BOCIIUTATEIHHOMN JESITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(OPMHPOBAHHOCTh TPAXKIAAHCKON TMMO3UIMK OOYyYalomlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUITMOHHBIX OOIIEYSIIOBEUECKUX TYMAHUCTHUECKUX U JEMOKPATHUICCKIX
IICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIbHOCTh B MHTEpPECaX I'Pa)JTaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIECHUU B 00pa30BaTeIbHON OpraHU3alliu;

YMEHHUE B3aMMOJICHCTBOBATh C COIMAIBLHBIMA HHCTUTYTAMH B COOTBETCTBUU C MX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHHUTAPHOUW W BOJIOHTEPCKOM JACATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUHCKOM TPaXAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTH)KCHHUSAM POCCHUCKHUX
y4€HBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE  PEIICHMUS,
OPHUEHTHPYSICh Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM 4YHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B MOCTPOECHUE YCTOHIMBOTO OYAYyIIETo;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OJCTETHUKY HAYYHOTO TBOPYECTBA,
pUCyIero (puU3n4ecKoit HayKe;

5) Tpya0BOr0 BOCIIMTAHUSI:

UHTEpPEC K pa3iudHbIM cdepam MpoPEeCcCHOHAIBHON NIeATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP Oymaymiein
npodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (DU3UKU HA
NPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOr0 BOCITUTAHUSI:



c(OpMUPOBAHHOCTD IKOJOTHUYECKON KYJIBTYpbl, OCO3HAaHUE II100aIbHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHHUE U OCYLIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH CPElle HA OCHOBE 3HAHMS
L[eJIel yCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA,

paclIMpeHHe OIbITa AESATEIbHOCTH 3KOJIOTMYECKOW HAlpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUHU 10 (pU3HKe;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MUECKOIN HAYKH;

OCO3HAHME UEHHOCTUM HAYYHOM JEATEIBHOCTH, T'OTOBHOCTh B IPOLIECCE H3YUEHUS
(U3MKN OCYHIECTBIIATh MPOEKTHYIO U UCCIIE0BATENbCKYIO JAESITEIbHOCTh UHANBUIYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUS
ba3oBblie 1ornyeckue AefcTBM:

CaMOCTOATEILHO (DOPMYITHUPOBATh W AKTyaJM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €
BCECTOPOHHE;

OTIPEJIEIISATH 1IeNIU JeATENHHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUU UX JOCTHKCHHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMaTPUBAEMbIX (HHU3HUECKHUX
SIBIICHUSIX

pa3palaTbiBaTh IIJIaH pEHICHUsT MNpoOJIeMbl C Y4€TOM aHaln3a MMEIOIIUXCS
MaTepHaATbHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM,
OIICHUBATh PUCKH MOCIIEICTBUN IEATEILHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH padOTy B YCIIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HCHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1efiCTBUSL:

BJIAJICTh HAYYHOU TEPMHHOJIOTHEH, KIIOUYEBBIMU MOHATHAMU U METOAaMH (PU3HUCCKON
HAYKU;

BJIAJICTh HAaBBIKAMH YUCOHO-HCCICA0BATEIILCKOW M MPOSKTHON JIEATEILHOCTH B 00JaCTH
(bU3UKH, CTOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHUS
3a/1a4 (U3UUECKOTO COAEPIKAHMS, MPUMEHECHUIO PAa3IMYHBIX METOIOB ITO3HAHHS;

BJIAJCTh BUAAMH JIEATCIHLHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIIPETAIlNH,
peoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallMsIX, B TOM YHUCJC TPHU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBIIATH MPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTYaJU3UPOBATh 3a/lady, BBIJBUTATh
rUnoTe3y €€ penieHus, HaXOIUTh apTyYMEHTHI IS JOKa3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TMOJIYYCHHBIE B XOJI€ PEHICHUS 3aJadd pe3yibTaTbl, KPUTHYECKU
OIICHUBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;



CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIIbHOMN JI€ATEIbHOCTH, B
TOM YHCJIE IPU U3YUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPUOOPETEHHBIM OIIbIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 0071aCTh KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIIBHBIE MIOX0/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIA/JE€Th HaBbIKAMHU TMOJy4YeHHs HHopMauuu (U3MUECKOTO COAEp)KAaHUS U3
UCTOYHUKOB  pa3HbIX  THIIOB, CAMOCTOSITEIbBHO  OCYIIECTBJISTh  IIOWUCK,  aHaJu3,
CHUCTEeMATH3allMI0 ¥ HWHTEpHpeTaluio HHPOPMAIMU  Pa3IUYHBIX BHIOB H  (opm
IIPEICTABIICHNUS;

OLICHMBATh IOCTOBEPHOCTH UH(OpPMAIUH;

UCIIOJIb30BaTh CpEACTBa HMH(OPMAIMOHHBIX W KOMMYHHUKALMOHHBIX TEXHOJIOTUH B
pELICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AllMOHHBIX 337a4 C COOJIOJCHUEM
TpeOOBAHUI SPrOHOMUKH, TEXHUKM O€30IacCHOCTH, THUIHMEHBI, PECypcocOepeKeHus,
IIPaBOBBIX U ITHYECKUX HOPM, HOPM HH(POPMALIMOHHOMN O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COACpKAaHUS B pa3MyHbIX (opMarax C y4ETOM
Ha3Ha4YeHWsT MHQPOpMAUMU U ILEJNEeBOM ayJuTOpUH, BbIOMpas ONTUMAJIBHYIO (GOopMy
IPEICTABIICHUS U BU3yaJlU3al1u.

KoMMyHHUKATHBHBIEC YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OCYIIECTBJISITH OOIIIEHUE Ha ypoKaxX (PU3UKU ¥ BO BHE-YPOUHOU JEATEIBHOCTH,

pacrno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUN U CMSTYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHMSI C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIOJH30BaTh NMPEUMYIIECTBA KOMAHJAHOW W WHAMBUAYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEMN Ka)KI0TO WIEHA KOJUIEKTUBA;

IPUHUMATh LEIW COBMECTHOM AEATEIIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBHS N0 €€ NOCTHMKECHUIO: COCTABJIATH IUIAH JIEVCTBUM, PACHPENECIATH PO C YUETOM
MHEHHMI y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIajJa M KaXJOr0 Yy4YyaCTHHMKA KOMAaHIbl B OOLIUN
pe3yJIbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpeajaaratb HOBbIE MPOEKTHI, OLEHUBATH UJEH C MO3UIMKU HOBU3HBI, OPUTUHAIBLHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMWYHBIX CHUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00aCTH (U3HUKU U
aCTPOHOMUHU, BBISIBJISATH MPOOJIEMBI, CTAaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEJIBHO COCTaBJISITh IJIaH PEIIEHUSI PACUETHBIX U KAUYECTBEHHBIX 3a/1a4, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € YYETOM HMEIOIIHUXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U IPEANIOYTECHNN;

JIlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMPATHh paMKH Y9€OHOTO TIPeIMETa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;

JieNaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peEllIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSABICHUIO JSPYIUIMKA B 00JacTH (PU3KKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI MHTEJLJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTbh KOPPEKTUBHI B JEATEIBbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LETISIM;

BJIAJCTh HAaBBIKAMHU I[1O3HABATEIBbHOW pe(IeKCMM KaK OCO3HAHUSI COBEPIIAEMbBIX
JEWCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCITI0JIB30BaTh NPUEMBI PEQIIEKCUU SISl OLEHKU CUTYallMH, BBIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUXKECHHUIO;

MPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€E PE3yJIbTaTOB JACSATEIbHOCTH;

MPUHUMATh ce0sl, MOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MPU aHAIIM3€ Pe3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA ONITUOKH.

B mporiecce 10CTHKEHUS! JTMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MPOrpaMMbl MO (PU3KKE
JUISL  YPOBHSL CpeIHEro oOmero o0pa3oBaHus Yy OOYy4YarolmUXCs COBEPIICHCTBYETCSA
AMOIIMOHANILHBIN UHTEIJIEKT, TPEANOIararommuii copMupoBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOM 3MOILIMOHANBLHON cdephl, ObITh
YBEpPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS,  BKJIIOYAIOMIETO  CAMOKOHTpPOJb,  YMEHME  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIMOCOOHOCTHh AAaNTHPOBATHCA K SMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBALIMM, BKIIOYAIOUIEH CTpEMJIEHHWE K JOCTHXKEHHUIO LIeJIM U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/IS1 U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIONICH CIMOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSHUE JIPYTHUX,
YUYUTBIBATh €r0 TPH OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K koniy o6y4yenus B 10 kacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMHUPOBAHUM COBPEMEHHOM
HAy4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHONW TEXHUKH U TEXHOJIOTHM, B IIPAKTHYECKON
JICATEIILHOCTH JIFOACH

YUUTHIBaTh TPAHUIIBl MPUMEHEHHSI M3YyUYEHHBIX (DU3MUECKUX MOJEJeH: MaTepuanabHas
TOUKA, MHEpLUAIbHAS CUCTEMa OTCUETa, aOCOMIOTHO TBEPOE TENO, UACATBHBIN Ta3, MOJICIH
CTPOEHHS T'a30B, )KUIKOCTEW M TBEPABIX TEJ, TOYEUHBIN dJIEKTPUUECKUAN 3apsij IIPU PELICHUN
duznueckux 3aaay;

pacno3HaBaTh (HU3UYECKUE SIBICHUS (ITPOILECCH) U OOBSCHATh UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA U AJIEKTPOJMHAMUKHU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE NPSAMOJMHEWHOE BUKEHHE, CBOOOJHOE MaJCHHUE TEl,
JIBUKEHHE 110 OKPYXXHOCTH, HMHEpLus, B3auMmoneuctBue Tten, aupdysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHUE KUJIKOCTEN U TBEPIBIX TeN, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(OXJNaxxaeHuu), TEIUIOBOE  paBHOBECHE,  HUCHApPEHWE, KOHJACHCALMs,  IUIABJICHHE,
KpUCTAJUIN3alMsA, KHUIIEHWE, BJIAXXHOCTh BO31yXd, ITOBBIIICHHWE MJABICHHS ras3a IPH €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBiI3b MEXIYy [apaMeTpaMH COCTOSHUS Tras3a B
U30IIpoleccax, MIEKTPU3alus Tell, B3aUMOACHCTBUE 3apsA10B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONIb3Ys (PU3HMUECKUE BEIMUYMHbBI: KOOPAUHATA,
IyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUila, UMITYJIbC TeJla, KHHETUYECKas
SHEpPrusi, MOTEHUMAIbHAs HPHEPrus, MEeXaHudeckas padoTa, MEXaHUYeCKass MOIIHOCTh; MpHU
OMMCAaHUM TPaBUIBHO TPAKTOBATh (U3MUYECKUH CMBICH MCHOJb3YEMbIX BEIMYHMH, HX
0003HAaUEeHHUsT M E€IUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTMMH BEINYHHAMY;

ONMCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS, HCIIOIb3YS
(bu3nueckue BEIMYMHBL: JABJICHUE Ta3a, TEMIEeparypa, CPEAHss KUHETHYECKas SHEprus
Xa0TUYECKOI'0 ABMIKEHHSI MOJIEKYJ, CPEAHEKBAAPATUYHASA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS dHEPTUs, padboTa raza, KoapUIUEHT NOJIE3HOTO ACHCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMUCAHUM TNPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EAUHUIBL, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(bU3UYECKYIO BEIMUHUHY C IPYTUMH BEJIMUYMHAM;

ONMCBHIBATh M3YUYEHHBIE JIEKTPUUECKME CBOMCTBA BEILIECTBA U DJIEKTPUYECKUE SBICHUSA
(mpotiecchbl), UCTONB3YsT (DU3MUECKHE BEIMYMHBI: AJIEKTPUUYECKUN 3apsll, AJIEKTPUUYECKOE
10JI€, HAIIPSKEHHOCTD MOJIsL, HOTEHIMAJ, PA3HOCTh NOTEHIMAJIOB; PU OMUCAHWUN MPABUIIBHO
TPaKkTOBaTh (PU3MYECKUN CMBICT HMCIHOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS] M EIMHMIIBL;
yKa3bIBaTh (OpPMyJbl, CBS3bIBAIOLIME JAHHYI (PU3MYECKYI0 BEIMYMHY C JIpPYTMMH
BEJIMYMHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SBICHUS, UCTOIB3Ys (PU3HUECKHUE 3aKOHBI U
IIPUHLAIBL: 3aKOH BCeMHUpHOro Tsarorenus, I, II u Il 3axoner HeroToHA, 3aK0H coxpaHeHus
MEXaHUYECKOM DHEPrUH, 3aKOH COXPAHEHHs HMITYJIbCa, NPHUHIMII CYNEPHO3ULMU CHUJ,
IPUHIUI PAaBHOIPABUsS WHEPUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KHHETUYECKYIO
TEOPUI0 CTPOEHHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KWHETHYECKOM JIHEPTHUH
TEIUIOBOTO JIBIKEHUS MOJEKYN ¢ aOCOMIOTHOM TeMIepaTypoi, MepBbIil 3aKOH



TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs DJEKTPUUYECKOro 3apsijia, 3akoH KyioHa, mpu 3ToM
pasnuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BHIPAXKEHHE U YCIOBUS
(rpanu1Ibl, 06JACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPHUHIIMIBI JCUCTBUS MAIINH, MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianuaTh YCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHNUs B TIOBCETHEBHOM KU3HU;

BBITIOJIHATh IKCIIEPUMEHTHI MO0 HMCCIENOBAHUIO (U3HUYECKUX SBJICHUN U TMPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHUH, IMpU O3TOM (POPMYJIHPOBATH
npoOiemy/3aadyy M THUIOTE3y YYeOHOro OKCHEpUMEHTa, coOupaTh YCTAHOBKY U3
IPEI0AKEHHOTO 000pyA0BaHNUSA, IPOBOAUTH OTBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh NpPSIMbIE U KOCBEHHBIE H3MEpeHUs (PU3HUECKUX BEIMYMH, TPU STOM
BBIOMpPATh ONTUMAJBHBIM CTIOCOO M3MEPEHHS M HMCMOJIb30BATh U3BECTHBIE METOJIbI OLIEHKH
IIOrPENTHOCTEN U3MEPEHNUN;

UCCIIEIOBAaTh 3aBUCUMOCTA MEXAY (HU3MUECKHMMH BEIWYMHAMH C HCIIOJIH30BAaHUEM
OpSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh PE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (M3MUYECKUX BEIWYMH B BHUAE Tabmuil U TpaduKoB, AenaTh
BBIBO/IbI [10 PE3YJIbTaTaM MCCIICOBAHNUS;

co0o1aTh npaBuia 0€30MacHOTO TpyAa MPU MPOBEIECHUU HCCIENOBAaHUI B paMKax
y4eOHOTO JKCTIEpUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM M TPOCKTHOW JEATEITHHOCTH C
MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0OBAHUS;

pemiath pacy€THble 3aJaud C SBHO 3aJaHHON (PU3MUECKONM MOJENbI0, HCIOIb3Ys
¢usznyeckue 3aKOHbl M TPUHLMIIBI, HAa OCHOBE aHaJWM3a YCJIOBHS 3a/ladyd BbIOMpATh
(bU3UYECKYI0 MOJIETh, BBIEATh (PU3HMUECKUE BEJIMUMHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pelIeHUs], MPOBOAUTH pPacy€Tbl M OLEHUBATh pEAJTbHOCTh IOJTYYEHHOIO 3HAYCHUS
(bu3nYECKON BETUYHUHBI,

peliaTh Ka4eCTBEHHBIE 33/1a4i: BBICTPANBATh JJOTUYECKH HEMTPOTUBOPEUUBYIO IIETIOUKY
pacCy X JAeHU ¢ OMOPOil Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBIICHUS;

UCIIONIb30BaTh MpPU PpEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTHH I TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN U MIPEACTABICHUS YIeOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYYCHHONH M3 Pa3IMYHBIX UCTOYHHKOB, KPUTUUYECKU
aHAJIM3UPOBAThH MOTyIaeMyt0 HHPOPMAITHIO;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETUYECKHE 3HaHWsA MO (U3MKe B TOBCEIHEBHON JKU3HU IS
obecrieueHns 0€30MaCHOCTH MPU OOpaIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMH yCTPOICTBAMU,
JUTSL COXpaHEHHsI 3JI0POBbsI U COOIIOZICHHSI HOPM SKOJIOTHYECKOTO MTOBEACHUS B OKPYKAIOIICH
cpene;

paboTaTh B TpyIIE C BBIIOJHEHHWEM DPA3IWYHBIX COLHUANBHBIX POJIEH, MIIAHUPOBAThH
paboTy Tpynmbl, pallMOHATLHO PACHPENEITh 00513aHHOCTU U TUIAHUPOBAThH JESTENBHOCTD B
HECTaHJapTHBIX CUTYalUsIX, aJIeKBAaTHO OLEHUBATH BKJIAJ KaXK0T0 U3 YYaCTHUKOB IPYIIIbHI B
pelieHne paccMaTpruBaeMon MpoOIEMBI.

K koHIiy o0y4yenus B 11 kJacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



JEMOHCTPUPOBATH HA MPUMEPaAX PoJib U MECTO (PU3UKHU B (POPMHUPOBAHUM COBPEMEHHOM
HAy4YHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHI, B MPAKTHUYECKOU
JESITEIbHOCTH JIIOJICH, IETOCTHOCTD U €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBI NPUMEHEHHUS HW3YYCHHBIX (U3MUYECKUX MOJETCH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsij, Jyd CBETa, TOYCYHBIH HCTOYHUK CBETa, sAJEpHas MOJENIb aroma,
HYKJIOHHAsI MOJIEIb ATOMHOTO si/Ipa MpH pellieHud (PU3ndecKux 3ajay;

pacro3HaBaTh (pU3MYecKue SBJICHUS (MPOIECChl) U OOBACHITH UX Ha OCHOBE 3aKOHOB
ANEKTPOJUHAMUKM M KBAaHTOBOM (DU3HMKHU: JJIEKTpUUECKass IPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBHUS TOKa, B3aUMOJCHCTBHE MAarHuTOB,
AIIEKTPOMArHUTHAsT MHAYKIHWSA, ACHCTBHME MAarHUTHOTO TOJII HAa MPOBOJAHUK C TOKOM H
JIBUOKYIIMICS — 3apsii, OJIGKTPOMArHWTHbIE KOJEOAaHHWA U BOJHBI, NPSIMOJIMHEUHOE
pacnpoCTpaHEHUE CBETa, OTPaKEHUE, MpEeIOMIICHHE, HHTepdepeHuus, audpakuus u
noJiIpu3alsl CBeTa, Jucrepcusi cBera, ¢oToanekTpudeckuii shdext (pororddexr),
CBETOBOE JaBJICHHE, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa aToMa BOJOPO/A, ECTECTBECHHAS
Y IICKYyCCTBEHHAs PAIMOAKTUBHOCTD;

OTMCHIBaTh M3YYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHIE, MAaTHUTHBIC, ONITHYECKHE,
AJIEKTPUYECKYI0 IPOBOJUMOCTb PA3JIMYHBIX CpPEJ) U DJIEKTPOMATrHUTHBIC SIBJICHUS
(mpouecchbl), HCMONB3yd (U3NYECKUE BEJIMYMHBI: JSJIEKTPUUECKUN 3aps], cuila TOKa,
AIIEKTPUYECKOE HAMPSHKEHUE, JIIEKTPUUYECKOE COMPOTUBIEHHE, Pa3HOCTh IOTEHIHAJIOB,
ANEKTPOABIKYINASA CUja, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJs, cuia Amrmepa, cuia
JlopeH1a, UHAYKTUBHOCTb KAaTYIIKH, SHEPTUS 3JIEKTPUUECKOTO M MAarHUTHOTO TOJIeH, NEepHoA
M YacToTa KojeOaHuWi B KojeOaTelbHOM KOHTYpe, 3apsj M CHiIa TOoKa B IpoIlecce
rapMOHMUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHUH, (POKyCHOE pacCTOSIHUE M ONTHYECKas CUIIa
JIMH3BI, IPU OTMCAHWU MTPABIIIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCTIONB3YEMBIX BEJIHUNH,
uX 00O03HAUCHUS W EIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (U3MUECKYIO
BEITUYMHY C APYTUMU BEIMUYUHAMY,

ONKCHIBaTh W3Y4YCHHbIE KBAHTOBbIE SBJIICHUS U MPOLECCHI, UCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUS U
UMIynsC (OTOHA, TEPUOJ TOJIypaclaa, dHEPTys CBSA3M aTOMHBIX SAep, NMPHU ONMHCAHHUU
MPAaBHJILHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJB3YEMBIX BEIWYHH, UX OOO3HAYCHUS U
eIMHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEIHUUHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEITMUNHBL

aHAIIM3UPOBATh (U3UYECKUE MPOLIECCHI U SBJICHHS, UCIONB3ysd (GU3NUECKUE 3aKOHBI U
OpUHIUTIE: 3ak0OH OMa, 3aKOHBI TOCJEIOBAaTENIbHOTO M MAapajljIeIbHOTO COCIUHCHHS
MPOBOAHUKOB, 3aKkOoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOM HWHAYKIMHA, 3aKOH
IPSIMOJIMHEMHOTO PacTpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHEHHE OWHIITEWHA s (GoTodPdeKrTa, 3aKOH COXpPAaHEHHsS IHEPrHH, 3aKOH
COXpAaHEHUS HUMIYJbCa, 3aKOH COXPAHEHMs SJIEKTPUUYECKOTO 3apsna, 3aKOH COXpaHEHHS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aK0OH paJlMOaKTUBHOTO pacraja, Ipu 3TOM pa3auvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEeMATHYECKOE BhIPAKEHUE U YCIOBHS (TPaHMUIIbI,
o0yacT) NPUMEHUMOCTH;

OTIPEAETATH HAMPaBJICHUE BEKTOPAa MHIYKIIMH MAarHUTHOTO TMOJISI TPOBOJAHUKA C TOKOM,
cuibl Amniepa u cuisl JIopenua;



CTPOUTh W ONHCHIBaTh H300pa’KEHUE, CO3[]aBAEMOE IUJIOCKUM 3€pKaJIoM, TOHKOU
JIMH30M;

BBITIOJTHATHh DKCIEPUMEHTHI 10 HMCCICIOBAHUIO (PU3NUYECKHUX SBJICHHA M TPOIIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPECHHM: TPH 3TOM (POPMYIHPOBATH
npoOiemy/3ajadyy M THUIOTE3y YYeOHOro OKCHEpUMEHTa, coOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHHUS, POBOAUTH ONBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJIATh TPSMbIE M KOCBEHHBIE W3MEPCHHsI (U3MYECKUX BEIMYHUH, MPH ITOM
BBIOMPATh ONTUMAJBHBIM CIIOCOO U3MEPEHMS] M HCMOJb30BaTh M3BECTHBIE METOJIbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUMH C HCIOJIb30BAHUEM TMPSIMBIX
W3MEPCHUI: TPU dTOM KOHCTPYHUPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI MOTYUCHHOM
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE Tabmuil ¥ TpaduKoOB, JeNaTh BBIBOJBI IO
pe3yJibTaTam UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HMCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEILCKON U TPOCKTHOM NESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1TA00PATOPHOIO 000PYAOBAHUS;

pemath pacuy€THBIE 3a7adyd C SBHO 3aJaHHOW (DU3UYECKOM MOJENbI0, HCIOJb3Ys
¢dbu3nyeckue 3aKOHbI M TPUHIUIBL, HAa OCHOBE aHajiu3a YCIOBUS 3aJladyd BBIOUpATh
(bU3UYECKYI0 MOJIENb, BBIICIATh (PU3HMUECKUE BEIMUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pelieHusi, NPOBOAUTH PACYETHI W OLECHUBATh PEAIBHOCTh TMOJYYEHHOTO 3HAYECHUA
(bu3nYECKON BETUUHUHBI,

pelIaTh KAa4€CTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTUUECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyKJIEHUM ¢ OTIOPOii Ha U3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TIPH PEHICHUH YYEOHBIX 3a]ad COBpPEMEHHbIE WH(GOPMAIIMOHHbBIE
TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U TIPEACTABICHUS YIEOHOU U
HAay4YHO-TIOMYJISIPHON MH(OpMAINU, TOJTYYEHHOW U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTy4yaeMyto HH(pOpMaIIuio;

OOBSCHATh TPHUHIUIBI JCUCTBUS MAIMH, NPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
paznyaTh YCI0BUS UX 0€30MMacCHOTO UCIOJIH30BAHUS B IOBCEIHEBHOMN KU3HMU;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3NKE B TMOBCETHEBHOW JKU3HU IS
obecrieueHrs 0€30MaCHOCTH MPU 0OpaIeHUH ¢ TPUOOpPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUUISl COXPAHEHUS 3I0POBbS U COOJTIOJICHHUS] HOPM SKOJIOTHYECKOTO MOBEJACHHUS B OKPY KaroIIeh
cpene;

paboTaTh B TPYIINE C BBIMOJHEHHEM PA3IMYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATH
paboTy TpyMIbl, PAIMOHATFHO PACTIPEACIIATh 00S3aHHOCTH U TUTAHUPOBATH JEATEILHOCTH B
HECTaHJAPTHBIX CUTYAIMAX, AICKBATHO OLICHMBATh BKJIAJT KAYKJIOT0 U3 YYACTHUKOB I'PYIIIILI B
pelieHne paccMaTpruBaeMon MpoOIEMBI.



TemaTuveckoe NJIAHUPOBAHME Y4eOHOI0 MPeIMETA ¢ YKA3aHUEM KOJIUYeCTBA YaCO0B, OTBOAUMbIX HA OCBOCHHUE KAXK/A0i TeMbl U
BO3MOKHOCTb HCIOJIL30BaHus 10 310 Teme DOP/ITOP.

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kontpoabnbie | IlpakTuueckue (wipposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. ®DU3UKA U METO/Ibl HAYYHOT' O TIO3HAHUA
bubmuoreka [JOK
1.1 ®u3uKa U METOAbl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuriemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaviia https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Pa3znea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmuorexa [JOK
1 - 1
3 OCHOBBI MOJICKYJIIPHO-KHHETHICCKOU TCOPUHU 9 httos://m.edsoo.ru/7fA1bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TePMOTMHAMITKI1 0 https://m.edso0o0.ru/7f41bf72
3.3 ArperatHble cOCcTOsIHUS BellecTBa. Pa30BbIe EPEXObI 5 E::gg;?:;iggﬁmwz
Hroro no pazaeny 24



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

Paznen 4. SJIEKTPOJUHAMUKA

bu6mmoreka [JOK
41 MEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
. . bu6mmoreka [JOK
4.2 [TocTostHHBIN EKTpUUYECKUN TOK. TOKH B pa3IMUHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
Ne n/m HaumeHoBaHuUe pa3/1e/ioB H T€M MPOTrPaMMbI Konrpoabusie | Ilpakruueckue
Bcero oOpa3oBaTeJibHbIE
padoThbI padoTsbI pecype
Paznea 1. SJIEKTPOAUHAMUKA
bu6nmmoreka [IOK
1.1 MarnuTHoe nojue. JIeKTpOMarHuTHas MHIYKIUS 11 1 3 httns://m.edsoo.ru/7fA1c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [JOK
2.1 MexaHU4YeCKHE U DJICKTPOMAarHUTHBIE KOJICOaHUs 9 1 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
2.2 MexaHuuecKkre 1 2IEKTPOMarHuTHbIE BOJIHBI 5 1 httns://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onriica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
. bubmuorexa [JOK
3.1 OCHOBBI crIeMAIBHONW TEOPUH OTHOCUTEIIBHOCTH 4 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
IIEMEHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
CTpoetiite aToMa https://m.edsoo0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE S1PO > https://m.edso0.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
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Uroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU U aCTPO(PU3UKH 7 E::fi;l;?:;aogr(aﬁfﬂcgk
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 O06o0maroiee mMoBTOpEeHNE 4 ESSSJ:I/P/I;?:;;E?U};MRQ?C
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Konrpo | Hpakru Aara unpposbIe
Bcero | abHble | 4YeckHe | HM3Yy4YeHHH o0pa3oBaTe/ibHbIE
padorel | padoThI pecypcel
1 ®dusuka — Hayka o npupoje. Hayunsle MeTO bl TO3HAHUS OKPYKAIOLLEr0 MUPa 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
5 Ponb 1 MmecTo ¢pusuku B HopMHpOBaHUHM COBPEMEHHON HAYYHOM KapTUHbBI MUPAa, 1 bubnuoreka [IOK
B [IPAKTUYECKOU JEATEIbHOCTH JIFOIEH https://m.edsoo.ru/ff0c33e6
Mexannueckoe qBuxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOIO ABUKECHHUS. bubmorexa [JOK
3 1 https://m.edsoo.ru/ff0c350
[lepemenienue, CKOpoCTh, yCKOPEHHE 3
bubnmorexa [IOK
4 PaBHOMEpHOE IIPSIMOJIMHENHOE ABUKEHUE 1 https://m.edsoo.ru/ff0c362
0
5) PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKECHHE 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0c372e
6 CBoboHOe majieHne. Y CKopeHHe CBOOOTHOTO MaACHHUS 1 ngg;ff:g;grouﬁf 0c39cC
7 KpuBonunelinoe nmxenue. J[BrkeHrne MaTepruaibHON TOYKH 11O OKPY>KHOCTH 1 bubmmorexa LHOK
https://m.edsoo.ru/ffOc3ada
3 [Tpuaumn otHocuTenbHOCTH ["anunes. MIHepuuanbHble CHCTEMBI OTCUETA. 1 bubmuoreka [IOK
[IepBe1it 3ak0oH HproTOHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipuniun cynepnosuiuu cuil. Bropoit 3akon Herotona s 1 bubnuotexa [JOK
MaTepuaabHON TOYKU https://m.edsoo.ru/ffOc3be8
10 Tpertnii 3axon HproTOHA 1711 MaTepuaibHBIX TOUYEK 1 Eﬁfg;;t;;gﬁ}; 0c3be8
bubnunoreka [JOK
11 3akoH BceMupHoOro Tsarorenus. Cuia Tsoxectu. [lepBas kocmMudeckas CKOpOCTh 1 https://m.edsoo.ru/ff0c3d0

0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna octu. 3akoH I'yka. Bec tena
yEpyT e https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Korddunuent tpenus. Cuia COMPOTUBICHUS MPU IBHKEHUN bu6muoreka [IOK
Tela B )KUAKOCTU WU rase https://m.edsoo.ru/ffOc3f76
14 [ToctynaTenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea. bubnmoreka [JOK
MowmeHnT cubl. [liieuo cumel. Y ciioBust paBHOBECUS TBEPAOTO TENA https://m.edsoo.ru/ff0c41a6
. but6mmoreka [IOK
Nmnynbc MaTepuanbHON TOUKH, CUCTEMBI MAaTepUaIbHBIX TOUeK. MITynbe
15 https://m.edsoo.ru/ff0c43d
CUJIBL. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE ABUKEHNE 6
. bubmnorexa [JOK
PaGota u mourHOCTh cuibl. KuneTnueckas sHeprusi MaTepruallbHONH TOUYKH.
16 o https://m.edsoo.ru/ff0c450
Teopema 06 n3MEHEHUH KUHETUYECKOW SHEPTUU 5
17 [TorennmansHas sueprus. [loreHnManpHas SHEPTUS yIIPyTo 1ehOpMHUPOBAHHON bubnmoreka [JOK
npyxuHbl. [loTeHumanbHas sHeprus Tesna BOJIN3HU MOBEPXHOCTU 3eMIIU https://m.edsoo.ru/ff0c461a
[ToTennmanpHble U HEMOTEHIIUATBHBIE CHIIBI. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX Eubs 1OK
3 noIMoTexa
18 CHJI C U3MEHEHUEM MEXaHUUYECKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUS
. https://m.edsoo.ru/ff0c478c
MEXaHUYECKON IHEPTUn
19 JlabopaTtopHas pabota «lccnenoBanue cBsizu padOTHI CHIIBI C U3MEHEHHEM
MEXaHWYECKOM YHEPTUU TeJa Ha IPUMEPE PACTKEHUS PEZUHOBOIO KIYTa»
bu6nunorexa [IOK
Kontponbnas padota no reme «Kunemaruka. Jlnnamuka. 3aKOHBI COXpaHEHUS
20 https://m.edsoo.ru/ff0c4b7
B MEXaHUKE 4
21 OCHOBHBIE TIOJIOKEHHS MOJICKYISIPHO-KUHETHYECKON Teopun. BpoyHOBCKOE bubnmnoreka [JOK
neuxenue. Auddysus https://m.edsoo.ru/ffOc4dc2
99 XapakTep IBUKEHHUS U B3aUMOJEHCTBUS YaCTHUIl BellecTBa. Moenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX TEN
23 Macca monekyin. KonnuectBo Bemectsa. [loctostHHas ABoraapo
24 TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus
N bubnmoreka [JOK
25 Wneanebhsiii raz3 B MKT. OcnoBHOe ypaBHeHue MKT 1

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c4fde

AOcomtoTHas TeMIiepaTypa Kak Mepa cpeHeil KHHEeTUYeCKOI SHeprun

but6mmoreka [IOK

26
JBHKEHUS MOJIEKYJI. Y paBHeHHe MeHeneeBa-Kianelpona https://m.edsoo.ru/ff0Oc511e
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI
08 JIaGoparopnas pabota «/ccnenoBanue 3aBUCUMOCTH MEX/1Y ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 N3omporieccel B u1eaaIbHOM ra3e v Uux rpaduueckoe mpeIcTaBICHHE Bubmmorexa [IOK
pott A P peA https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TEPMOIMHAMUYECKON CUCTEMBI U CIOCOOBI €€ U3MEHEHUSI. Bbu6nuoreka LIOK
30 KonnuecTBo TeroTel u paboTa. BHyTpeHHSsS SHEprusi 0THOATOMHOTO https://m.edsoo.ru/ff0c595
UJealbHOTO Ta3a 2
bubmuorexa [JOK
31 B
HABL TeTIotepenatt https://m.edsoo.ru/ff0c5c36
32 VY enpHas TENI0EMKOCTH BenlecTBa. Konrm4uecTBO TEIIOTHI MPH TEILIONEpEaye. bubnmnoreka [JOK
AnmnabatHblii mporecc https://m.edsoo.ru/ff0c5c36
33 [TepBbIit 3aKOH TEPMOIMHAMUKHU U €70 IPUMEHEHHUE K U30ITPOoIIeccam Bubnmorexa [IOK
P pMOA P pott https://m.edsoo.ru/ffOc5efc
bu6mmoreka [IOK
34 Heob6patumocTs niporieccos B npupoae. Bropoii 3akoH TepMOIuHAMUKI https://m.edsoo.ru/ff0c623
0
bu6mmoreka [IOK
35 IT eric KII/JI TermoBoit Ma
pHHLHAM AeficTBHs i KII/L TenioBoi MautHHE! https://m.edsoo.ru/ff0c600a
36 Muxa Kapno u ero KI1J]
37 DKosornyeckue npoOIeMbl TEMIOIHEPTETUKH
bu6mmorekxa [IOK
38 Oo6ob6maromuii ypok «ModekyispHas pusznka. OCHOBBI TEPMOJIUHAMUKID) https://m.edsoo.ru/ff0c693
8
39 KonTponbHas pabota nmo reme «MonekynsapHas pusuka. OCHOBBI bubnmoreka [JOK
TEPMOJUHAMUAKH https://m.edsoo.ru/ff0c6a50
bubnunoreka [JOK
40 [TapooOpazoBanue u konaeHcauus. lcnapenue u kunenue https://m.edsoo.ru/ff0c63b

6



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK

41 AOcomoTHas M OTHOCUTENbHAS BIAXKHOCTH BO31yXa. HachIeHHbIH map https://m.edsoo.ru/ff0c64d
8
42 Tépnoe Teno. Kpucrammmaeckue u amopdusbie Tena. AHU30TPOIHS CBOWCTB bubnmoreka [JOK
kpuctaios. Kuakue kpucramibl. CoBpeMEHHbIE MaTEpUaIb https://m.edsoo.ru/ff0c65f0
bubmuorexa [JOK
43 [InaBneHue u KpucTayM3amnus. Y nejbHas TerioTa miaBiaeHus. Cyomumanms https://m.edsoo.ru/ff0c670
8
bubmnorexa [JOK
44 YpaBHECHHE TETUIOBOTO OasiaHca https://m.edso00.ru/ff0c682
0
45 DnexTpu3aius Ten. DIeKTpUUecKuii 3aps. [IBa Biuaa aJIeKTpUYeCcKUX 3apsiioB bubamorexa LHOK
pusat ' P DA A P e https://m.edsoo.ru/ffoc6bcc
46 [TpoBOAHMKY, TUAIIEKTPUKHU U MOTYIPOBOJIHUKH. 3aKOH COXPAHECHHUS bubnmoreka [JOK
JJIEKTPUYECKOTO0 3apsaa https://m.edsoo.ru/ffOc6bcc
47 BszaumogeiictBue 3apsanoB. 3akon Kynona. TodedHbIl 3IEKTPUUECKUN 3aps] Bubnmorexa [IOK
A PAROB- 4 ) P P https://m.edsoo.ru/ffOc6ced
48 HanpspxkéanocTs anektpuyeckoro nouis. [IpuHIun cynepno3unuu bubnmnoreka [JOK
JIEKTPUYECKUX MoJIeH. JINHUY HaNps>)KEHHOCTU https://m.edsoo.ru/ff0c6df2
49 Pabora cuin anexktpocratudeckoro nois. [lorennuan. PazHocts moTeHnyanos Bubnrorexa LIOK
Ta CHJI DJICKT . .
P B t https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY M TUDIEKTPUKHU B dJIEKTPOCTATHUECKOM Moie. J{udnexTpudeckas bubmorexa TIOK
50 P P P ’ P https://m.edsoo.ru/ff0c701
MIPOHUIIAEMOCTh 3
bubnunorexa [IOK
51 OnexktpoémkocTh. Konaencarop https://m.edsoo.ru/ff0c712
6
52 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJEHCATOpa. DHEPIusl 3apsyKEHHOTO bubnmoreka [JOK
KOHJIEHCcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "VM3Mepenue 2J1eKTpOoEMKOCTH KOHIeHcaTopa"
o4 [IpuHUUI ENCTBUA U IPUMEHEHUE KOHACHCATOPOB, KOIMMPOBAIBLHOIO
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armapara, CTpyiHOro npuHTepa. DIeKTPOCTaTHYECKasl 3alUTa. 3a3eMIICHHE
AJIEKTPONIPUOOPOB

DIJIEKTPUYECKUH TOK, YCIOBUS ero cyuiectBoBanus. [loctostnubii Tok. Cuna

55
toka. Hanpsixenue. Conporusiienue. 3akon OMa il ydacTka 1enu
56 [TocnenoBarenbHOE, MAPAIIIEIBLHOE, CMELIAHHOE COCIMHEHUE ITPOBOJHUKOB. bu6muoreka [IOK
JlaboparopHas padora «/3yueHue cMeIaHHOTO COeIMHEHUS] PE3UCTOPOBY» https://m.edsoo.ru/ff0c74f0
bubmuorexa [JOK
S7 Pabota m MOIITHOCTH 3JIEKTPUIECKOro ToKa. 3akoH J[koyns-JIleHma https://m.edsoo.ru/ff0c783
8
3akoH OMa 17151 TOJTHOM (3aMKHYTO#) AnekTpudeckoil nenu. Kopotkoe
58 3ambikanue. Jlaboparopnas padora «M3mepenne DJIC HCTOYHHUKA TOKA U €r0 bubmmorexa [IOK
BHYTPEHHEro COMPOTHBICHU https://m.edsoo.ru/ff0c7ae0
59 DneKTpOHHAas MPOBOJIUMOCTD TBEPABIX METAJJIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS
METaJUIOB OT TemMneparypsl. CBEpXIPOBOANMOCTD
60 DNeKTpUYecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB
61 [TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHasi TPOBOAMMOCTE. CBOiCTBa bubmuoreka [IOK
p—n-nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DNEeKTPUUYECKUH TOK B paCTBOPAX M pacIllaBax JIEKTPOIUTOB. bubmuoreka [IOK
DNEeKTPONUTHYECKAs JUCCOLMAIIHS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
63 DneKkTpuYecKkuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSITEILHBIN pa3psI. bubnuotexa [JOK
Momnnus. [Tnazma https://m.edsoo.ru/ffOc84ae
64 DnexTpuueckre NpuOOpbl U YCTPOMCTBA U UX NMPAKTUUECKOE TPUMEHEHHE. bubmuoreka [IOK
[IpaBuna TeXHUKH 6E€30MACHOCTH https://m.edsoo.ru/ffOc86fc
65 O06006marmui ypok « I1eKTPOINHAMIKAY nggﬁ;ﬁ;{;gg}; 0c88be
66 Kontponbras pabota o reme «nekrpocTtaTrka. [I0CTOSHHBIN AIeKTPUIECKU bubnuotexa [JOK
TOK. TOKHM B pa3IM4HBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
67 Peseprubiil ypok. KorTtponsHas padota mo teme "DneKkTpoarnHaMuka" Eggs?;;?:;;gr(:}?f 0C8C56
68 PesepBubIil ypok. O6o6maronuii ypok no remam 10 kimacca Bubmmorexa [IOK

https://m.edsoo.ru/ffOc8f6c
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11 KITACC

KoaunvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara
Kontpo | [IpakTu uudposbie
n/ Tema ypoka U3Y4YeHH
- Bcero | abHble | 4Yeckme a o0pa3oBare/ibHbIE
padoTbl | padoThI pecypcbl
1 [TocTossHHBIE MATHUTHI M UX B3auMoJielicTBUE. MaruuTHOe noJie. Bekrop 1 bubnuoreka [IOK
MarHuTHON MHAYKIMH. JIMHUYM MarHUTHON MHIYKIIMU https://m.edsoo.ru/ff0c9778
5 MarnuTHO€ 1oJje npoBoAHMKa ¢ TOKOM. OnbIT Opcrena. Bzaumoneiicteue 1 bubnuorexa [JOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
bubmuoreka [JOK
3 | JIaboparopnas pabota «M3ydyeHre MarHuTHOTO TOJIsI KATYIITIKHA C TOKOM) 1 1
patopHaip ya it https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
4 | JJaboparopnast pabota «VcciienqoBanue qeHCTBHS IIOCTOSTHHOTO MarHuTa Ha paMK 1 1 bubmorexa [JOK
y https://m.edsoo.ru/ff0c9acO
C TOKOM»
5 JleiicTBre MarHUTHOTO TIOJISl Ha JIBIDKYIIYIOCS 3apsDKEHHYIO yacTuiy. Cuna 1 bubnmnoreka [JOK
Jlopenua. PaGota cuinsl Jlopenia https://m.edsoo.ru/ff0c9df4
6 DnexTpoMarHuTHas UHAYKIUA. [loTok BekTopa MarHuTHOU nHAYKIMu. 3/1C 1
WHIYKIUH. 3aKOH AIEKTPOMAarHuTHOM nHAyKinu Papajes
7 | JIaboparopHas padbota «VccieqoBaHue SIBJICHUS DJIIEKTPOMATHUTHON UHAYKIIHI) 1 1 bubmorexa HOK
paTopHai p P - https://m.edsoo.ru/ff0cal50
8 NunykTtuBHOCTD. SIBNeHMe camonHaykiuun. DJ[C caMOMHIYKITUU. DHEPTHS 1 bubmuorexa [JOK
MarHUTHOTO NOJIA KaTyIIKH C TOKOM. DJIEKTPOMAarHuTHOE I10JIe https://m.edsoo.ru/ff0ca600
TexHUUYECKHE YCTPOHCTBA U X IPUMEHEHHUE: TIOCTOSTHHBIC MarHUTHI,
9 | 3JEKTPOMArHUTHI, HIEKTPOIBUTATENb, YCKOPUTEIHU SJIEMEHTAPHBIX YACTHII, 1
WHIYKIIHOHHAS TIeYb
bu6nmorexa [JOK
10 | Ob6o6matomuit ypok « MarHuTHOE moJie. DIeKTPOMarHuTHas UH UsD» 1
HHATOMHH YP P AYED https://m.edsoo.ru/ff0cab82
Bbu6nmuoreka [JOK
11 |KontposbHas padoTta o teme «MaruutHoe nose. JIeKTpOMarHuTHas UH us» 1 1
™ P P AV https://m.edsoo.ru/ff0cad58
12 CBoOoHBIC MexaHHUYECKUE KoeOanus. ['apMoHudeckre kojaebanus. Y paBHEHUE 1 bubnuoreka [IOK

rapMoHu4ecKux kojebanwuii. [IpeBpaiienue snepruu

https://m.edsoo.ru/ffOcaf06
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Jlabopartophast pabota «lccnenoBanue 3aBUCUMOCTH TIEPHOJIAa MAJTBIX KOJIeOaHUH

13 rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl rpy3a»
Koneb6arenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
14 | uneanbHOM KOJIEOATENIEHOM KOHTYpE. AHAIOTHS MEXKAY MEXaHUYECKHUMHU U bubamorexa HOK
AIICKTPOMATHUTHBIMH KOJICOaHUSIMA hitps.//m.¢ds00.1/TT0Ch820
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UICATBHOM KOJIeOaTeIbHOM bubnuorexa LIOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBienue o 3aTyxawIux KojaedaHusxX. BeIHyX1eHHbIE MEXaHUYECKUE bubnuoreka LIOK
KoseOanus. Pesonanc. BeIHYXI€HHBIE 2IeKTPOMArHUTHBIE KOJIeOaHMsI https://m.edsoo.ru/ffOcbb86
17 [Tepemennsblii Tok. CHHYCOMIaTIbHBIN EPEMEHHBIA TOK. MOIIHOCTH IEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUIUTYTHOE U AEMCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSKEHUS https://m.edsoo.ru/ffOcbd34
18 Tpancdopmarop. [IponszBoacTBo, nepenaya u NoTpedICHUE IEKTPUIECKON
SHEepruu
19 YCTpoiCTBO M IPAKTUYECKOE TPUMEHEHUE AJIEKTPUYECKOTI0 3BOHKA, TEHEpaTOpa bubnnoreka [JOK
IIEPEMEHHOTI0 TOKA, JIMHUI dJIEKTponepenad https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE 3neKT1303HeerH. Kynbrypa
HCIIOJIb30BaHUs MIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU
21 Mexanuyeckue BOIHBI, ycIoBus pacnpoctpaneHus. [lepuoa. Ckopoctsb bubnmnoreka [JOK
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednbie 1 NpoAOIbHbIE BOJIHBI https://m.edsoo.ru/ffOcca54
bu6mmoreka [JOK
22 | 3Byk. CkopocThb 3ByKa. [ pomkocTh 3ByKa. BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffocec0c
93 DNEKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U CKOPOCTH. [1IKkana a1eKTpoMarHuTHBIX bub6numoreka [IOK
BOJIH https://m.edsoo.ru/ffOccfe0
24 | IIpuHIMITBI PaUOCBS3U U TeNeBuAeHUs. Pa3BuTue cpencTs cBs3u. Pagnonokarys
bu6mmorexa [IOK
25 | KonTponbHas padota «KoyrebaHus 1 BOJTHBD) https://m.edsoo.ru/ff0cc68
26 [IpssmonuHeitHOE pacrpocTpaHeHHE CBETa B OJJHOPOAHOM cpezie. ToueuHblit bubnuoreka [IOK
HCTOYHMK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
97 OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3oOpaxeHuit B bubnuoreka [IOK
IUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 | IIpenomiienne cBerta. [lomHOE BHYTpeHHEe oTpaxeHue. [IpenenbHbIil yroiu bubmuorexa [JOK
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MIOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ffOcd7f6

29 | JIabopartopHas pabota «l3mMepeHne moka3aTels MPeIOMIICHHUS CTSKIIa bubmmorexa [JOK
https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [Moctpoenne nzodpaxenuii B mua3e. GopMyia TOHKON JIMH3HIL. bubmmoreka [JOK
YBennueHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 | JlaboparopHas pabora «VccnenoBanue CBOMCTB U300paKEHUI B THH3AX)
32 Hucnepcus cBera. CiaoxxHbIi coctaB 6emoro cBeta. Lget. JlaGoparopHas padota
«Habmroienne qucrepcuu cBeTa»
N bubnuoreka [JOK
33 | Unrepdepenuns creta. udpakuus ceera. Jndpaknumonnas pemerka httos://m.e dsogru fFOced2?
34 | [lonepeyHocTh cBETOBBIX BOJH. [lonsipusarius ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 | Ontuyeckue npudOPHI U YCTPOMCTBA U YCTIOBHS UX 0€30M1aCHOTO MPUMEHEHHS
36 I'paHn1LIBI TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKU. [locTynaTel criennanbHON bubnuoreka LIOK
TEOPUHU OTHOCUTEIBbHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMeIJIEHNE BPEMEHHU U COKPAILIEHUE bubmuorexa [JOK
JUITVHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMMYJbC PEISITUBUCTCKON YacTUllbl. CBSI3b MAcCChl C YJHEPTHEH U bubnmnoreka [JOK
HUMITYJIbCOM. DHEPTHUsl OKOS https://m.edsoo.ru/ffOcfc68
39 | KontponpHas padota «OnTtuka. OCHOBHI ClielIUaTbHONW TEOPHUH OTHOCHUTEIBHOCTH bubmmorexa [JOK
https://m.edsoo.ru/ffOcf6f0
40 | ®otonbl. Dopmyna [ltanka. DHEprus U UMITYIIbC (HOTOHA E:f:;j&f;csz?rouﬁf 0cfels
41 | Otkpertre u uccneaoBanue ¢potorpdexra. OnpiTel A. I'. CToneroBa nggﬁ;f;igﬁ}:fo(z fed
42 3akonsl pororddexra. YpaBHenue Diinmreiina s pororddexra. «Kpacuas bubnmoreka [JOK
rpanuna» horodddexra https://m.edsoo.ru/ff0d015e
. bubnuoreka [IOK
43 | laBnenue cBera. OnwiTel I1. H. JIebeaeBa. Xumuueckoe neicTBHE CBETa httos://m.e dsogru 16040436
44 TexHUUYECKHE YCTPOUCTBA U IPAKTUIECKOE MPUMEHEHHUE: POTOIIEMEHT,

(dhoTomaTuuK, CoOTHEUHAass OaTapesi, CBETOIHO]]
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bu6nmmoreka [IOK

45 | Pemenue 3a7a4d o TeMe «DJIEMEHTHI KBAHTOBOU OIITUKID) https://m.edsoo.ru/ff0d0302
46 Mopenb aroma Tomcona. OnbiTel Pezepdopia 1mo paccessHuio 0-4acTHil. bubnuoreka [IOK
[Inanerapnast MoJieIb aToMa https://m.edsoo.ru/ff0d091a
bubnuoreka [IOK
47 | Hocrynatst bopa https://m.edsogru/fdeOafa
48 Wznyuenue u nornomieHue GOTOHOB MPU MEPEX0Jie aTOMa C OJTHOTO YPOBHS bubmumoreka [IOK
SHEPIuM Ha Ipyrou. Buasl criekTpos https://m.edsoo.ru/ff0dOafa
49 BoustHoBbIE cBoOMicTBa yacTul. Bosubl ne bpoinsa. KoprycKynspHO-BOJIHOBOM bubnuoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKACHHOE U3JIy4CHHE https://m.edsoo.ru/ff0d0ca8
OTtkpsiTHE pagrnoakTHBHOCTH. ONBITH Pe3epdopaa mo onpeeeHnio cocTaBa bubnnoreka [JOK

50

PaaAuOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

CoiicTBa anb(a-, 6eTa-, raMMa-u3nyueHus. BiusHue paqnoakTUBHOCTH Ha

ol
KHUBBIC OPTaHU3MBI

59 OTkphITHE IPOTOHA M HEUTpOHA. M30TOmBI. Asb(a-pacman. DIeKTPOHHBIN 1 bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacnaj. ['aMma-usnyueHue https://m.edsoo.ru/ff0d1162
DOHeprust CBA3M HYKJIOHOB B sifipe. SIiepHble peakluu. S IepHblid peakTop. bubnuoreka [JOK

53

HpO6JI€MLI, NEPCICKTUBBI, SKOJIOT'MYCCKUC aCIICKThI ﬂﬂepHOﬁ OHEPICTUKU

https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHbIe YacTuilbl. OTKPHITHE MO3UTPOHA. MeTo1bl HaOMI0ICHUS U
perucTpanuu 31eMeHTapHbIX YyacTull. Kpyrublii cton «@yH1aMeHTalIbHbIE
B3auMoOIeCcTBUA. EAMHCTBO u3nueckoil KapTHHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3BE31H0TO HeOa. C03B63I[I/I$I, SAPKHUC 3Bé3I[BI, IJIAHCThI, UX BUIUMOC IBUKCHUC.

CosiHeYHas cucTeMa

56

COJ'IHI_IG. ConHeuyHas akTUBHOCTD. McTouHMK SHECPIrun COJIHI_Ia U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TJIABHOW MTOCIIEI0BATEIbHOCTH.
BuyTpenHee crpoenue 38€371. COBpeMEHHBIE PEACTABIECHUS O IPOUCXOKACHUN U

spostronnu CoJiHIA U 3BE3]

58

Mneunslii [1yte — Hama ["anaktuka. [lonoxenue n amxenne ConHua B
lNanaktuke. ['anaktrku. YEpHbBIE OBIPHI B SApPaX TalaKTHK

59

Bcenennas. Paz0eranue ranaktuk. Teopust bosibmioro B3psiBa. PenkroBoe
u3nydyeHne. MerarainakTuka
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60

Hepemennsie npob6ieMbl aCTpOHOMUU

61 | KonTtponbHas paboTa «DJIeMEHThI aCTPOHOMHH U aCTPOPUIUKI»
62 O6o0maromuii ypok. Poib ¢Gpu3uKH 1 aCTPOHOMUN B SKOHOMHUYECKOM, 1

TEXHOJIOTUYECKOMN, COIMATBHON M THYECKOH cdhepax esTeTbHOCTH YeI0BeKa
63 060611123}01111/1171 ypok. Poib 1 MecTo pu3MKK 1 aCTpPOHOMHH B COBPEMEHHOM 1

HAyYHOW KapTHUHE MUpa
64 O6o06maromuit ypox. Posb ¢pusndeckoii Teopuu B GOPMUPOBAHUY MTPEICTABICHHHA 1

o (puzmueckoit kKapTHUHE MUpPa
65 O6o6matomuii ypok. MecTto (pu3nueckoil KapTUHBI NiI/Ipa B 001IEM Py 1

COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHUIA O IPUPOIC
66 | PesepBHbIil ypok. MarHuTHOE moJie. DIEKTPOMAarHUTHAS] UHTYKIIHS
67 | PeszepBHblii ypok. OnTrka. OCHOBBI CHEIHMATBHON TEOPUN OTHOCUTEIHFHOCTH

. bubnuorexa [JOK
68 | Pesepnbrii ypok. KBanToBas gusuka. DeMEHTHI aCTPOHOMHH M aCTPOPHU3UKU 1 httos://m.edsoo.ru/f0d1784
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