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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha yYpOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHMW K peE3yslbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHON Tporpammbl, mpenactaBieHHbix B DI'OC COO, a Takke c yd€ToM
denepasibHOM paboueld mporpaMMbl BOCIHUTAHMS M KOHLEMIMM MPENoJaBaHUs y4yeOHOro
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX opranusanusx Poccuiickoit  ®denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Copnepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4HOU KapTuHbI MHpa oOyvaromuxcs 10—11 kmaccoB npu o0yueHun ux Gpu3nKe Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATebHOCTHOrO mnoaxonaa. IlporpaMmma mo ¢usuke
cootBeTrcTBYeT TpeboBanusiM PI'OC COO Kk IUIaHUpPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeETaInpeJMETHBIM pe3yJibTaTaM O00Yy4YEeHHs, a TaKXK€ YUUTHIBAET HEOOXOAUMOCTh peain3aluu
MEXKIIPEIMETHBIX CBSI3€l (PUBHKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH TpeameTaMu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIE 1I€JIM W3y4YeHUs1 (PU3UKU HA YPOBHE CpeHero oduiero oopa3oBaHus,
IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIC, METaNnpeIMETHEIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (U3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3yIbTAThI 110 TOJaM 00YyUYEeHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0OyueHus.

®du3rka Kak Hayka 0 HauboJee oOLMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUeCTBE Y4EOHOTO
npenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXaloleM MUpe.
IkonapHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOUMH [JIi €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MPEIMETOB, TOCKOJbKY (U3MYECKHEe 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB M SIBJICHUH,
M3ydaeMbIX XUMHEH, Ouosorueit, puznueckoit reorpadueii u actpoHoMuet. Mcrmonp3oBanue u
aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUHN ONpEeNeNsieT XapakTep U Pa3BUTHE PA3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TOIYYCHHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBAMHU U JAPYyrux. M3ydeHnue (u3MKU BHOCUT OCHOBHOM BKJIAJ
B (OopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0ydaromuxcsi, B (OpMHUPOBAHUE
YMEHUW TIPUMEHITh HAYYHBIM METOJ] TIO3HAHUS TIPU BBINOTHCHHUM WMH Y4eOHBIX
UCCIICJOBAHUM.

B ocHOBY kypca ¢u3uKH A ypOBHS CPEIHEro 001Iero oOpa3oBaHus MOJIOKEH P UIEH,
KOTOpPbIE MOKHO PACCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX Pa3iesioB (DM3MKH, BKIFOYAET KaK BOTIPOCH! KJIIACCHYECKOM, TaK U
COBPEMEHHOM (hU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKH OOBETUHEH BOKPYT
¢busuuecknx Teopuil. Bemymmm B Kypce sBusercs (GOpMHpPOBAHWE MPEJCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuszayuu. E€ peanuzanus npearnosaraeT UCIojib30BaHUE TYMaHUTapHOTO
noTeHurana GU3nIecKo HayKu, OCMBICIICHUE CBSI3U pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)K€ C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U AKOJIOTUUYECKUMHU MPOOIEeMaMHU.



Hoes npuxnaonou nanpasnennocmu. Kypc (usnku mpeamnosiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTUYCCKUX TNPWIOKCHUN H3YYCHHBIX TCOPUH U
3aKOHOB.

Hoesn oxonoeuzayuu peamusyeTcss TOCPEACTBOM BBEACHHUS DIEMEHTOB COJCp)KaHUS,
MOCBSIIIEHHBIX IKOJOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHIA, a TaK)Ke 00CYX ACHHUS MPOOIEM PallMOHAIBHOTO MPUPOAONOIB30BaAHNUS
Y DKOJIOTUYECKON OE30MMacHOCTH.

Crep:XKHEBBIMHM 3JIEMEHTAMHM Kypca (U3HKM Ha YPOBHE CpPEIHEro OoO0IIero oopa3oBaHUS
ABIIAIOTCS (Qu3nyeckue Teopuu (POopMHUpOBaHUE MNPEACTABICHUH O CTPYKTYpe NOCTPOEHUS
bu3MYecKOl TEOopuH, poNM (YHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMCHHBIX
NPEJCTABICHUAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIsS OMUCAHHS €CTECTBEHHO-
HAyYHBIX SBJICHUHA M MPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0/ B Kypce GU3UKH PeaTnu3yeTcs Mpexk/Ie BCero 3a CUET
OpTaHM3aINU SKCTIEPUMEHTAIBHOM AesTeNbHOCTH o0yJatoruxcs. st 6a3oBoro ypoBHs Kypca
(U3UKN — 3TO MCIOJIB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7abopaTopHBIX paboOT, KOTOpBIE B HporpaMme 1Mo (u3uke OObeTUHEHBI B OOIIMI CIHCOK
YYEHUYECKHX MPAaKTHYECKUX paboT. BeiieneHne B yka3aHHOM MepedyHe JIabopaTOpHBIX padoT,
MPOBOJMMBIX NI KOHTPOJS WM OIICHKH, OCYIIECTBISIETCS YYaCTHHKaMH 00pa3oBaTEILHOTO
nporiecca UCXO/Is U3 0COOEHHOCTEH MIIaHUPOBAHUS M OCHAIeHHs kKaOuHeTa pu3uku. [Ipu aTom
oOecreynBaeTcsl OBJIaJIEHHE OOYUYaIOIIMMUCS YMEHUSMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIJIO’KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAeNseTcsl pelIeHUI0 pacyETHBIX U Ka4eCTBEHHbIX 3aaa4. [Ipu saTom
JUIsE Pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3aJa4d C SIBHO 3aJaHHOW (PU3NYECKOUN
MOJIEJIbIO, TO3BOJISIONIME MPUMEHATh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszerna Kypca, TaK M UHTETPUPYS 3HAHUS U3 pa3HbIX pasnenoB. 71 KadyecTBEHHBIX 3aaay
MPUOPUTETOM SIBISIIOTCS 3aJlaHud Ha OOBSCHEHHWE TMPOTEKAaHUs (PU3NYECKUX SBJICHUM U
MIPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolnue BbIOOpa (HU3NUECKOM MOICIH ISl CHUTYallnu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO & MarepuaibHO-TEXHUYECKOMY
oOecrieueHUI0 y4eOHOTro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBHUSAX MPEAMETHOrO0 KaOWHETa (PU3UKU WU B
YCIIOBUSX UHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITuKJa. B kabunere
GU3UKKM JTOHKHO OBITh HeoOXoammoe JabopaTopHOoe 000pyIOBaHHUE JUISI BBITTOJTHEHUS
YKa3aHHBIX B IIPOrpaMme Mo GU3NKE YICHUIECKUX MPAKTUIECKUX PAabOT U IEMOHCTPAIMOHHOE
o0opyaoBaHHUE.

JleMOHCTpallmoHHOe o0opyaoBaHue (opMHupyeTcs B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJFHOM TOCTATOYHOCTH U 00ECTIeUnBACT MOCTAHOBKY MEPEYUCICHHBIX B MPOTPAMME TI0
bU3UKe KIFOYEBBIX IEMOHCTPAIMKA IS WCCICIOBAHUS W3YYaeMbIX SIBICHHA W TPOIIECCOB,
AMIIUPUYCCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, NX TEXHHUECKUX TPUMEHEHUH.

JlabopaTropHoe 000pynOBaHUE [JIsl YUYCHUUYECKHX MPAKTUUYECKUX padboT (opmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBacTCsl B pacdyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TeMaTnueckue KOMIUIEKThI Ja0OpaToOpHOTrO OOOPYJIOBAaHMS MOJKHBI OBITh



MOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BAHUM AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUE LIU(PPOBHIX TA0OOPATOPUH.
OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIIAIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOydYarolUMXCcsi K HAyYHOMY H3YYCHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEJCTABICHUM O HAaydHOM MeETOJe TO03HaHus U (HOpMUPOBAHUE
HCCIIEeIOBATEIHLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yYEHHUs OCHOB CTPOECHUS
Matepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

dbopmupoBaHue YMEHUM OOBSICHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUUN U
HAyYHBIX JOKA3aTeJIbCTB;

dbopmupoBaHue NMpeaCTaBICHUN 0 posid GU3UKU IS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA.

JlocTrkeHnue »TUX liefed obecrneunBaeTcsl pelleHHeM CIEAYIOIUX 3aj]ad B Ipoliecce
U3y4YeHUs Kypca (U3MKH Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus:

npuoOpeTeHne CUCTEeMbl 3HaHUM 00 O0IUX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHue YMEHUW NPUMEHATh TEOPETUUECKUE 3HAHUA JJI1 OOBSICHEHUS
¢u3nueckux SBICHUN B MPUPOJE U I NPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHON (PU3MUYECKOM
MOJIENIbIO, 3aJlay, [MOAPa3yMEBAIOIIMX CaMOCTOATEIBLHOE CO3JIaHue (PU3UYECKON
MOJIEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;

NOHUMaHHe (HU3UYECKUX OCHOB W TPUHIIUIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIaJICHNE METOJaMH CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS M MPOBEACHUS (HU3HUUECKUX
DKCIIEPUMEHTOB,  aHalu3a W  UHTEpHpeTanud  HHPOpPMALUU,  OIpEACIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;

CO3/1aHUE YCJIOBUM IS pa3BUTUS YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM, TBOPUYECKOMN
NEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
orBoautcs 136 vacos: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 knacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemsrii B mporpamme Mo pu3HNKe MepeueHb Ja00paTOPHBIX U MPAKTUIECKUX padOT
SBIIICTCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOp MPOBEACHUS Ta0OpaTOPHBIX paboT u
OTIBITOB C YYETOM MHIMBHIYATBHBIX OCOOCHHOCTEH 00yUYaronuxcsl.

COIJEP)KAHUE OBYUYEHUS

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 TO3HAHMS



®usuka — Hayka o npupone. HayuHble MeTonbl mo3HaHus OKpykaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (pU3MUECKUX ABJICHHM U mponeccoB. Hayunsle runore3bl. Ouznueckue
3aKOHBI U TEOPUU. | 'paHUIbI MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUS.

Ponb u Mecto gu3uku B (OpMUPOBAHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JaBmkeHHE. OTHOCUTENBHOCTh MEXaHWYECKOro nBuxkeHus. Cucrema
orcy€ra. TpaekTopus.

[lepemerienne, ckOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHUE
MaTepUaIbHOW TOYKH, UX MPOCKIHMHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHUE MEPEMEIICHUN U
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABWKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MIYTH U IEPEMEIICHUS] MATEPUATBHON TOYKUA OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre CBOOOTHOTO TMaJICHHUS.

KpuBonuneitnoe paBwxkeHue. J[B>kKeHHE MaTEpUAIBHOM TOYKH MO OKPYXHOCTH C
NOCTOSIHHOM IO MOXYIIO CKOPOCTBIO. YTIJIOBAas CKOPOCTh, JIMHEHHas cKopocTh. llepuon u
yactoTa oOpaimienus. LleHTpocTpeMuTensHOe yCKOpeHue.

TexHudyeckue yCTpoWCTBA M MPAKTUUYECKOE NPUMEHEHHE: CIHUJIOMETP, JIBH)KEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MIEPEIAUN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGmronenue nBrxeHust Tena, OpOIIEHHOTO MO YTJIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

HanpagneHnne ckopocTy npu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIBIO OIPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOWIEHUS ~ MEXIAY  IMyTAMH, NPOMJACHHBIMH  TEJIOM  3a
MOCJICIOBATENILHBIE PABHBIE MNPOMEXYTKHM BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHHU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOW )KUIKOCTH.

N3yuenne nBmxeHus Tenaa, OPOLIEHHOTO0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

[Tpuanun otHocuTenpsHOCTH [ 'anuiies. [lepsiil 3akoH HeroToHA. MHEpLIMaIbHBIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunumn cynepno3unuu cwi. Bropon 3akoH HeroroHa s
MaTepuaabHOW TOUKHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOUYEK.



3akoH BceMUpHOTo TsroreHus. Cuna tsoxectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus, kauenus). Cuna tpenusi. Cyxoe TpeHUE.
Cuiia TpeHUsl CKOJbXEHUsI U cujia TpeHus nokosi. Kosdduuuent tpenus. Cuiia CONpOTUBICHUS
MIPY JIBUKEHUH TEJIa B KUJIKOCTU WUJIU rase.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCHU BpalieHus. I[liedo cuiibl. YCIOBUS pPaBHOBECHUA
TBEPAOIO Tea.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHCHHE: TMOAUIMIHUKYN, IBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNieHNE MHEPLIVH.

CpaBHEHME MacC B3aMMOICHCTBYIOMINX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHeHME CUJT TPEHHUS TTOKOSI, KAUEHHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3yuyenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U PE3UHOBOM
oOpasrie, ot ux AedopMaInm.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc MaTepuanbHON TOYKH (Telia), CACTEMBI MaTepUaIbHbBIX TOUEK. IMIyJIbC CUIIBI U
M3MEHEHHUE UMITyJIbca Tella. 3aKOH COXPAaHEHUs UMITyJibca. PeakTHBHOE ABUKEHHE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprus mMaTepHalbHOW TOYkd. Teopema 00 M3MEHEHHH KHHETHYECKOU
SHEPIUHU.

[lotennmanbuast sHeprus. [loTeHnmanbHas DdHEpPrust ynpyro aedopMHUPOBAHHOU
npyxuHsbl. [loTeHIIMaIbHAS SHEPTUA Tea BOJIU3U OBEPXHOCTH 3EMITH.

[loTeHnuanbpHbple W HEMOTEHIUATbHBIE CHIIBI. CBsA3b paOOTHl HEMOTCHIMAIBHBIX CHI C
U3MEHEHUEM MEXAHUYECKOW HHEPruM CHUCTEMbl Tel. 3aKOH COXPAaHEHUsS MEXaHUYeCKOM
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KONEDP, MPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBHXKEHUE.

[lepexo MOTEHIMAIBHON SHEPTUUA B KHHETUYECKYIO U 0OpaTHO.



Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

N3yyenue aOCOMIOTHO HEYyHOpyroro yjaapa ¢ IMOMOIIBIO JBYX OJHMHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C U3MEHEHHMEM MEXaHUYECKOH HSHEpruu Tejla Ha
MIPUMEPE PACTSIKEHHUSI PE3UHOBOTO HKI'yTa.

Paszpnen 3. MouiekyasipHasi pM3HMKa U TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM W HUX  OIBITHOE
o0ocHoBanue. bpoyHosckoe nBuxkenue. Juddysus. Xapakrep ABMKEHHUS U B3aUMOJIEUCTBUS
4acTull BemecTBa. Mojieu CTpOSHUS Ta30B, JKUAKOCTEH U TBEPABIX TET U 00BSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pa3mepbl Mojekyl. KonmdyecTBo BelecTsa.
IToctostnnast ABorajipo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. Illkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUUECKOM TEOpUH
ueadbHOTO Traza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEed KUHETHYECKOW SHEpruu
TeIIoBOoro JBWxeHusi vactull raza. Illkana temnepatyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon [anerona. M3omnpoueccsl B U€IbHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBieHne U30IPOIIECCOB: U30TEpMa,
u30xopa, nuzobapa.

TexHu4eckue ycTpouCcTBa U MpaKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITeI, JTOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemecTBa, ¢oTorpaduu MOJICKYI
OPraHUYECKUX COCTUHECHUH.

OmnbITel 10 1D GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mopnaens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY JABICHUS ra3a HA CTCHKH COCY/Ia.

OnbIThL, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEPEHHA 00BEMa
KOMHATBI, JABJICHUS U TEMIIEPATypPhl BO3JyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMU COCTOSIHUSA PA3pEKEHHOT0 rasa.

Tema 2. Ocnosvl mepmoOuHaAMUKuU

TepMoauHamuueckas cucTeMa. BHYTpEHHSE SHEPrusi TEPMOJAMHAMUYECKOW CUCTEMBI U
criocoObl e€ n3Menenusi. KonnuectBo TeminoTsl M paboTa. BHyTpeHHsIst s3HEprys 0AHOATOMHOTO
WJCAIBHOTO Tra3a. Bwuabsl Temonepenadn: TEIUIONPOBOJIHOCTb, KOHBEKLUSA, H3JIyYEHHUE.
VY nenpHas TEIIOEMKOCTH BellecTBa. KoamyecTBo TEMIOTHI NpH TEILIONEpeIaye.

[lonsitue 006 ammabatHom mporecce. llepBwiii 3akoH TepmoauHamuku. lIpumeHeHue
MEpPBOIo 3aKOHA TEPMOJAMHAMUKH K u3ompoleccaM. ['paduueckas unteprnperanus padboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpolieccoB B MPUPO/IE.



TennoBsie Mamuubl. [IpuHIUnBl KecTBUS TemIOBbIX MaluH. [IpeoOpa3oBaHus 3HEprun
B TEIUIOBBIX MamKHax. KoadduuuenT none3noro nericteus temnoBoil mamusbl. [{uki Kapao n
ero ko3 (GUIMEHT MOJE3HOr0 ACUCTBUSA. DKOJOTHYECKHUE MPOOIEMBI TETIIOIHEPTETUKH.

TexHuueckne ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHWE: JBUTaTENb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Tejla MpH COBEPUICHUU pPabOThI: BBUIET NPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXATOrO0 BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUACOJEMOHCTPALINS).

W3meHeHune BHyTpEeHHEN SHEPruu (TeMnepaTyphl) Tea Mpu TeIionepeaaye.

OneIT 10 a1abaTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, JBUTATEIIE BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpazoBanne wu koHjaeHcauus. Vcnapenue wu  kunenue. AOCOIIOTHAsS U
OTHOCHUTEJIbHAS BJIQXXHOCTh Bo3ayxa. HacelmeHHslil nap. Y aenapHas TerioTa napooopa3oBaHHUsl.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIIOB.

>KI/I,IIKI/I€ KpUCTAJJIBI. COBpCMGHHBI@ MaTCpualibl. [InaBaenune u KpucTaJllin3anu. Y,IICJILHa}I
TCIIOTA I1JIaBJICHHA. CY6JII/IMaHI/I§I.

VYpaBHeHHE TEMIOBOTO OanaHca.
TexHuuyeckre yCTpPOWCTBA M TMPAKTUYECKOE TNPUMEHEHHE: THUTPOMETP U ICUXPOMETD,

KaJIOpuUMCTp, TCXHOJIOTHH MMOJIyUCHUA COBPCMCHHBIX MaTCpHaJIOB, B TOM YHucCJjic
HaHOMATCpHUaJIOB, U HAHOTCXHOJIOT'NH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunienue npy noHM>XEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmroneHne HarpeBaHus U IJIABJICHHUS KPUCTAUTMYECKOTO BEIIECTRA.
JleMOHCTpanys KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamopiule pabomoi

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpuzauust Tel. OJEKTpUYECKHM 3apsi. JlBa BuAa BJIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, TUAEKTPUKHU U MOTYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsigoB.  3akoH Kynona. TodeuHbI  3JEKTpUYECKUH  3apsijl.
Onektpuueckoe mnosie. Hanpsx€HHOCTH 3nekTpuyeckoro mnouss. IlpuHoun cynepnozunuu
ANEKTPUYECKUX MOJIeH. JINHNK HAPS)KEHHOCTU 3JIEKTPUUYECKOTO TTOJIS.

PaGora cun oanektpocratudyeckoro mons. [loreHuuan. Pa3HOCTh  MOTEHIIMANIOB.
[IpOBOTHUKH U AUABIEKTPUKH B AIEKTPOCTATUUECKOM MoJ€e. [[udnekTpuyeckas NpOHUIIaeMOCTb.



DnekTpoEMKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsIKEHHOT0 KOHJIEHCATOPa.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: SJIEKTPOCKOM, SJIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIM
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TElL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMAEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIONIAQAMd IUIACTHH,
PaCCTOSIHUA MEXY HUMH U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenne 3neKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paziuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUA CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA. VICTOYHUKHU TOKA.
Cuia Toka. IlocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DIEeKTpUUECKOoe CONPOTHUBIICHUE. VY aenpHOE CONPOTHUBIICHUE BEILIECTBA.
[locnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJUHEHNE POBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3akoH Oma nis
MOJTHOM (3aMKHYTOM) 3siekTprdeckou 1enu. KopoTkoe 3aMblkaHue.

DONEKTpOHHAsT MPOBOAMMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOcCTBEHHass W NPUMECHAs MPOBOJAMMOCTH IOJYNPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M pacIjlaBaxX 3JIEKTPOJIUTOB. ODIEKTPOIUTHYECKAs
JMCCOLMAIUsI. DIEKTPOJIH3.

DneKTpuuecKuid ToK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psan. MoaHusl.
[1na3ma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: aMIIEPMETpP, BOJBTMETP,
peocTaT, HMCTOYHHMKHA TOKA, OJIEKTPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbIE
npuOOpHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI B (HOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN IO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNPSKEHMUS.

3aBUCUMOCTh CONPOTUBICHUS UWIUHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUIOLIAIN
MOIIEPEYHOr0 CEYEHUs U MaTepuaa.



CmemaHHOe COeIMHEHNE TPOBOHUKOB.

IIpssMoe u3MepeHHe HNEKTPOABMKYIIEH cHiibl. KOpoTkoe 3aMbIKaHME TaIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTbH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEeaHHOro COeIUHEHNs PE3UCTOPOB.

N3MepeHne JIEKTPOABMKYIIEH CHJIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyHIECTBISETCS € Y4YETOM
CoJlepKaTeNIbHbIX MEXIPEIMETHbIX CBA3€d C KypcaMH MaTeMaTUKHU, OHMOJOTUH, XUMUH,
reorpaguu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimusi, CBA3aHHBIE C W3YYEHHEM METOJIOB HAyYHOIO IO3HAHMS:
ABJICHUE, Hay4yHBIM (akT, runore3a, (pusmyeckas BeIUYMHA, 3aKOH, Teopus, HaOIIOJEeHUE,
JKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuka: pelleHUe CUCTEMbl YpaBHEHUH, JMHEWHas (QyHKUMs, mnapaboa,
runepbona, ux rpaduKd U CBOMCTBA, TPUTOHOMETpHUYECKHE (YHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX NPOEKIUHU Ha
OCH KOOPJMHAT, CII0KECHUE BEKTOPOB.

Buonoeusa: mexaHnueckoe IBUKEHHE B )KMBOHM Ipupojae, Auddysus, ocMoc, TEII000MeH
’KUBBIX OPTaHU3MOB (BH/IbI TEIUIONEPEAAYHN, TEIUIOBOE PABHOBECHUE), DIIEKTPUUYECKHUE SIBJICHUS B
YKUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIECKTPUYECKHUE
CBOMCTBA METAJUIOB, DJIEKTPOIUTUYECKAS AUCCOLUALINS, IaJbBAHUKA.

I'eoepagpua: BI1axXHOCTb BO3IyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE ABMKEHUN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHs HMITYJIbCAa B TEXHHMKE (pakera,
BOJOMET W Jpyrue), JBUTATEIb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOM
XOJIOAUJIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUU IIOJYYCHUsT COBPEMEHHBIX MAaTEPUAIOB, B TOM YUCIIE
HAaHOMAaTEepUaAJIOB, W  HAHOTCXHOJOTMM,  JJIEKTPOCTATUYECKAss  3allluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI NPUHTEpP, JJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHIL, FATbBAHUKA.

11 KIIACC

Pa3nen 4. DinekTpoanHaMHUKAa
Tema 3. Macnummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUA



[TocTtossHHBIE MarHuThl. B3auMonenucTBHE NOCTOAHHBIX MArHUTOB. MAarHuTHoe IIOJIE.
Bextop MarmutHOM wMHAYKUMHU. [IpyHOMO cCynepno3suuuu MarHUTHBIX Iosied. JIunuum
MAarHUTHOM MHAYKUMK. KapThHa TMHUA MAarHUTHOW UHAYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJjie MpOBOAHMKA C TOKOM. KapTuHa NMHUNA WMHIYKIIMM MArHATHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIIKH C TOKOM.
OmneiT Opcrena. BzanmoaercTBue NTPOBOJIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ Moaylb W HampaBiieHue. JIBH>KEHUE 3apsKeHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabota cuisl Jlopenna.

SIBileHMEe DJIEKTPOMAarHUTHOM HMHAYKUMU. 1IOTOK BEKTOpa MArHUTHOM HHIYKLMH.
DNEeKTpOABWKYIIAsl CUJIa MHAYKIMHU. 3aKOH AJIEKTpOMarauTHoi uuaykunu dapanes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABMKYIIAs CWIA HHAYKUUMU B IMPOBOJHUKE,
JIBUKYIIEMCS MOCTYIATEIbHO B OJHOPOJJHOM MarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMU. DIEKTPOABIKYIIAs CUJIa CAMOUHTYKIIUH.

DHEPrusi MArHUTHOTO TMOJI KaTYIIKK C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TIOCTOSSHHBIE MAarHUTHI,
AIEKTPOMArHUThl, 3JEKTPOABUTATENb, YCKOPHUTENIM SJIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAs
1eYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TTOJIS.

B3aumoneincTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHnE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCHUMOCTbD JIEKTPOABUKYIIECH CUIIbI UHIYKIHH OT CKOPOCTH U3MEHEHUS! MarHUTHOTO
IIOTOKA.

SIBeHre CaMOMHTIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MMOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS SJIEKTPOMArHUTHON MHTYKIUU.

Paznen 5. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpomMazHUmMHbIE KOeOAHUA
Konebarenpnass cucrema. CBoOOJHBIE MeEXaHMYECKHE KoJjieOaHusa. ['apMoHMYeckue
konebanuda. Ilepuon, uacrora, ammiuryga u (aza koneOanuid. [lpyXMHHBIM MasTHUHK.
MaremaTuueckuii MasiTHUK. YpaBHEHUE TapMOHUYECKUX KoieOaHui. [IpeBpanienue sHepruu
MIPU TAPMOHUYECKUX KOJEOaHUIX.



Konebarenpubiit koHTYp. CBOOOAHBIE DSJIEKTPOMATHUTHBIE KOJIEOAHUS B UACATHLHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMH U JJIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUs] YPHEPTUU B UACATHHOM KOJIeOaTEIHbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHUsX. BbIHYX/I€HHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennslii Tok. CHHYCOWaNbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEeUCTBYIOIIEE 3HAUCHHUE CUJIbl TOKA U HATIPSHKCHUSI.

Tpanchopmartop. [IpousBoacTBo, mepenaya W MOTPeOSCHHUE SIESKTPUUECKOM SHEPTHUHU.
DKOJIOTUYECKUE PHUCKU TMPU TPOU3BOJCTBE IJEKTpodHepruu. KynbTypa HCHOIB30BaHUS
AIIEKTPOIHEPTUU B TTOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJJICKTPUYECKHM 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TUHUU IJIEKTPOTepeIay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojiebaTeIbHONU CUCTEMBI (MIPY>KUHHBIN WM MaTeMaTUUYECKUI
MasITHUK).

HaGmonenue 3aTyxaronumx KoiaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJIECOaHUSI.

OcuumiorpaMMbl — (3aBUCHMOCTH  CWJIBI  TOKAa U HANpPSOKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3onaHc mpu mociieioBaTebHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH H
KOHJIEHCATOpAa.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOIa MAJIbIX KOJeOaHUii Tpy3a HA HUTHU OT JJIMHBI HUTH
Y MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKA B LENH W3 MOCIEAOBATENbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmpoMazZHUMHbLE GOTIHbL

MexaHnueckue BOJHBI, ycioBUs pacupoctpanenus. [lepuoa. CkopocTs pacripocTpaHeHUs
W JiauHa BodHBL [lomepedyHnle W TPOMONbHBIE BONHBL MHTepdepeHmus u nudpaxims
MEXaHWYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUSL U3Jy4YEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHrtanusi BekTopoB E, B, V B snektpomarauTHoil BojHe. CBOWMCTBA 3JIE€KTPOMATHUTHBIX
BOJIH: OTpa)kKeHHE, NpeOMIICHHWEe, mojispu3anus, audpakmus, uHTepdepeHius. CKOpOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpUMeHEHHE SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIBI paguOCBA3U U TeIeBUIeHU. Panronokanusi.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIECH CPEIbI.



TexHuueckne yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEIMIIMHE, pajap, pPaJIuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJH.

Koneobmomeecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenue otpa)keHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHa € aMIUIUTYAOW M YacTOTOM
KOJIeOaHUH.

UccnenoBanne CBOWMCTB  AJEKTPOMArHUTHBIX  BOJH: OTPAXKEHUE, MPEJIOMIICHHUE,
nossipu3anusi, Audpakius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMolnMHENHOE pacpoOCTpaHEHHE CBETA B OJJHOPOJHOM cpelie.
Jlyu cBera. ToueuHbIli HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHne H300pakKeHU B TIJIOCKOM
3epKae.

[Ipenomsienne cBera. 3akoOHBI MpelOMJICHHUS CBeTa. AOCOJIOTHBIM  TOKa3aTeshb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcust ceeta. ClnoxHBbIM cocTaB Oenoro ceera. L[Ber.

CobOuparomue M pacceuBarolue IUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsHUE W
ONTUYECKAas CUJIa TOHKOM JUH3BIL. [locTpoeHne n3o0pakeHuit B COOUPaIONIUX U PACCEUBAIOLTUX
nrH3aX. PopMysia TOHKOW JIMH3bI. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HAOJIIOICHHS] MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIITMOHHON KapTUHE OT ABYX CUH(A3HBIX
KOT€pPEHTHBIX HCTOUYHHKOB.

Hudpakuusa cBera. [QudpakumonHas pemérka. YcioBue HaOMIOICHUS TJABHBIX
MaKCHUMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEHIETKY.

[Tonspusauus ceera.

TexHuueckne yCTpPOWCTBAa M MPAKTHYECKOE NPUMEHEHHME: O4YKH, Jyma, (oToammapar,
MPOCKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAUPPaKIIMOHHAS
peleTKa, noJsApous.

Jlemoncmpayuu

[IpssMonuHelHOEe paclpoCTpaHEHUE, OTPaKEHHE U MpejomiieHHe cBeTa. OnTuueckue
puOoPHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenue natepdepeHiium ceeTa.

HaGntonenue nudpakuum ceera.



HaGmronenue nucnepcuu ceera.

[lonyuyeHne cniekTpa ¢ MOMOIIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AU(PPAKLIUOHHON PEIETKH.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CrIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['panuIel MPUMEHUMOCTH KJIACCHYECKOM MeXaHuUkHW. [locTynaTel crenuaibHOM TEopUu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMI
OTHOCHUTEJIBHOCTU DUHIIITEIHA.
OTHOCUTENHEHOCTH OJJHOBPEMEHHOCTU. 3aMe/IJIEHUE BPEMEHU U COKpAIIEHUE JIJTUHBI.
DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.
CBs13b MacChl C PHEPTHEH U UMITYJIBCOM PEIISITUBUCTCKON YaCTHUIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonbl. opmymna [lnanka cBsa3u 3HEprun POTOHA C €r0 YACTOTON. DHEPTUSI U UMITYIIBC
dboToHa.

OtkpeiTie u wuccinenoBanne Qororpdexkra. Omnbitet A. I'. CrometoBa. 3aKOHBI
dborodrddexra. YpaBHenne DiinmreiHa ais potodddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenwme cBeta. OnbITel I1. H. JIeOGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoiiCTBa M MpaKTUYECKOE MpUMEHEHue: (OTOINEMEHT, (POTOMATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiThl Pesepdopna nmo paccessHuto o -dactuil. [ImanerapHas
moxenb atoma. [loctynater bopa. M3nydenne u mornomnieHne GOoTOHOB IPH MEPEX0JIe aToMa C
OJIHOTO YPOBHS 5%Heprud Ha Apyroi. Bunbl crektpoB. CHeKTp ypOBHEH SHEpPruuM aroma
BOJIOpOJA.

BostHOBBIE cBOVICcTBa yacTull. Bosnsbl ne bponnsa. KopnyckyasspHO-BOJTHOBOM Jyaju3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuuecknue YCTpOWCTBA M NPAKTHUYECKOEC MNPUMEHEHUE: CHEKTPAIbHBIA aHAJIN3
(CeKTpOCKOIl), Ja3ep, KBAHTOBbIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBL BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTPOCHHS  sApa. OTtkpbITHE
paanoaktuBHOCTH. OmbiTel  Peseppopaa mno onpeneneHuto cocraBa  paguOAKTUBHOTO
u3nydenud. CBoiicTBa anbda-, 0era-, raMmma-u3nydeHus. BiusiHue paiMoakTUBHOCTH HA JKUBbIE
OpraHU3MBlI.

OtkpeiTHEe TIpoTOHAa W HeilTpoHa. Hykionnas Mmopenb snpa [elizenOepra—lBaHeHKoO.
3apsa sapa. MaccoBoe unciio sjapa. M3oronsl.

Anbda-pacnian. DIeKTpOHHBIM M MO3UTPOHHBIN Oera-pacnaa. I'amMmma-uzinydenue. 3akoH
PaaMOaKTUBHOTO pacraja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JlepekT macchl siapa.

SAnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

SAnepubiii peaktop. Tepmosinepusiii cunTe3. [IpoOieMbl M NEpPCHEKTUBBI  SACPHOMN
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKThI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOJIIOIEHUS M PETUCTPALUH 3JIEMEHTAPHBIX YACTHII.

dyHnaMmeHTagbHble B3auMozecTBusl. EAMHCTBO pu3nyeckoil KapTUHBI MUpa.

TexHudeckune ycTpoWcTBa M MPaKTHUECKOE NMPUMEHEHHE: TO3MMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsl
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BUTUS  acTpoHOMuH. IIpukiIagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3usi, ipKUe 3BE3/IbI, TUIAHETHI, KX BUJIUMOE JBHKCHUE.

ComnHeunas cucrema.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHeprum CojiHIla ¥ 3BE3A. 3BE3MABI, UX
OCHOBHBIC XapaKTepUCTHUKHU. JluarpamMma «CHeKTpajdbHBIM KJIAcC — CBETUMOCTBY. 3BE3BI
TJIaBHOM TIOCJIENOBATEIILHOCTH. 3aBHCHMOCThL «Macca — CBETUMOCTBL» s 3BE3] TJIaBHOU
MOCJIeIOBaTeIbHOCTU. BHyTpeHHee cTpoeHune 3BE3A. CoBpeMEHHbIC MPEACTABICHUS O
MPOUCXOXKACHUM U 3BOJOIMU CoHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama [amaktuka. Ilonmoxxenue u nuxenue ComnHia B ['amakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE ABIPHI B Spax TaIaKTHK.

Bcenennasi. Pacmupenue Bcenennoil. 3axkon Xa0O06na. PazOeranuwe ranaktuk. Teopus
Bosbioro B3peiBa. PenukroBoe nsnydeHue.

MacuirabHast ctpyktypa Beenennoil. Metaranaktuka.



Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGmtoneHnst HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX MPUIT0KEHUN
JUTSL OTIPE/ICIICHUS TTOJI0KEHUSI HEeOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nosrymapus 1 spKue 3BE3/bI.

HaGmonenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

Oo6o0maomee NOBTOPEHUE

Pons ¢u3uku U acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOH, COLMAIBHOU H
ATUYECKOU cdepax eAaTeIbHOCTH YeJlOBEKa, POJb M MeCcTOo (U3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTUHE MHpa, poib (U3HUYECKOW Teopud B (POPMUPOBAHUU
MpeACTaBIeHUNH O (PU3MUECKON KapTUHE MUpa, MECTO (DU3MYECKOM KapTUHBI MUpa B 0OO0IIEeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O PUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce OCyIIECTBISETCS € y4&€TOM
COJIEP)KATENIbHBIX MEXKIPEIMETHBIX CBA3€M € KypcamMud MaTeMaTWKH, OWOJOTUM, XUMUU,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAY4YHOrO TO3HAHUS:
SBJICHUE, HAy4YHbIH (akT, runoreza, (Quznueckas BeJIWYWHA, 3aKOH, TEOPHUs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHUE, MO/JIEIIb, U3MEPEHHUE.

Mamemamuxka: peumieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HX
NPOEKIIMM Ha OCH KOOPIUHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHA,
NPU3HAKU MTOA00HUS TPEYTOJIbHUKOB, ONPEACICHHE IUIOMAIN TIOCKUX puryp n oobéma ted.

buonocus: snextpudeckue SBICHHUS B KMBOM TpUpoe, KojeOaTrenbHble IBUKEHUS B
KUBOW TMPUPOJAE, ONTUYECKUE SBICHUS B >KUBOM IPUPOJIEC, ACUCTBUE PaJUALNUKN HA >KUBBIC
OpraHU3MBl.

Xumusi: CTpOCHME aTOMOB W MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMYECKON PEIIETKY, CIEKTPAIbHBINA aHAJIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py, POTOCHEMKA 3eMHOU
ITIOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSCEHUM.

Texnonocus: TUHUU 3JIEKTPOIEpEIad, FT€HEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOJABUTATENb,
WHIYKIIMOHHAS TIeYb, pajap, pPaAuONpUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meusp,
MPOCKITMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEYHAs OaTtapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «Pusmka» Ha ypOBHE CpeaHEro oOmmiero oOpa3oBaHUs
(6a30BbIl  ypOBEHb) JOJDKHO  OOECHEYUTh JIOCTUXKEHHE  CIEAYIOIIMX JIMYHOCTHBIX,
METanpeMETHBIX U MIPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS ydeOHOTO mpeamera «Du3nKay MOJDKHBI OTpa)kaTh
TOTOBHOCThH U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHCHTAIli, TMO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO 0OIIecTBa,
pacIMpeHre KM3HEHHOTO OMBITa M ONBITA ACATEIBHOCTH B IMPOIIECCE PeaM3aIli OCHOBHBIX
HaIPaBJICHUI BOCIIMTATEIIBHOMN JACSITCIIBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMHA OOYYarOMIerocs KaK aKTHBHOTO W
OTBETCTBEHHOTO WJICHA POCCUMCKOT0 OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYCCKUX T'YMAHUCTHUYCCKUX U JIEMOKPATHYCCKUX
LICHHOCTECH;

TOTOBHOCTh BECTH COBMECTHYIO JACSATEIBHOCTh B HMHTEpPECax TIpakIaHCKOro OOIIECCTRa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHOM OpraHu3aIlvH;

YMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSIMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHOU M BOJIOHTEPCKOM JICITCILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCThH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIICHWE K TOCYJApPCTBEHHBIM CHMBOJIaM, JIOCTFDKCHHSM POCCHUHCKHUX
y4€HBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOTr0 BOCTIMTAHUSI:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs AICTETHUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(dbu3ndIecKo HayKe;

5) Tpy/10BOr0o BOCIIUTAHUS

MHTEPEC K pa3IuyHbiM cdepam NpodhecCHOHAIBHONW JeATEIHHOCTH, B TOM YHUCIHE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccun u pearn30BbIBaTH COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30oBaHUIO B obOyacTu (pu3uku Ha
MPOTSHKEHU U BCEU KU3HU,

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTHUECKOW KYJIBTYpPhI, OCO3HAaHHWE TJIO0AJTBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE WU OCYIIECTBIICHUE JACHUCTBUU B OKPYXKAIOIIEH CpPeAe HAa OCHOBE 3HAHUSA
LeJIe YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHre OMbITa JESITEIBHOCTH JKOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS



c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOU JAESTeNIbHOCTU, TOTOBHOCTh B MPOLECCE U3YUYEeHUs (DU3UKH
OCYLIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh HHAMBUIYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS
ba3oBble Jiornyeckue 1eMCcTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaJIM3UpPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEIIATH 1IN JIeSITSIBHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JTOCTHKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTPUBAEMbIX (DU3NUECKUX SIBICHUSX;

pa3pabaTrbiBaTh IJIaH pelIeHUs TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTEPUATbHBIX
1 HeMaTepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJHTATOB IMIEIISM,
OIICHUBATh PUCKU TMOCJIEIACTBUN EITCIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATE PabOTy B YCJIOBHUSAX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOICHCTBHSI;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIISHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaeaoBaTe/IbCKue 1eMCTBHUA:

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU TOHATUSIMU M METOJaMHU (U3HUYECKON
HayKH;

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEIBCKON M MPOEKTHOM NESITEILHOCTH B 00JlacTh
(GU3UKH, CITIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS
3a/1a9 (PU3NUECKOTO COACPIKAHMS, TPUMEHCHHIO PA3IMYHBIX METOJIOB ITO3HAHNS,

BJIQJICTh BHJAMU JCATEIBHOCTU MO TMOJYyYEHHUIO HOBOTO 3HAHMS, €r0 HHTEPIIpPETAIUU,
peoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTyaIlMsAX, B TOM YHCJE IIPH
CO3JIJaHUH YICOHBIX ITPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITH TPUUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaIM3MpPOBaTh 3ajady, BBIJIBUTAThH
TUIIOTE3y €€ pelIeHMs, HaXOJAUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOUX YTBEP KICHUH,
3a71aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIU3UPOBATh TIOJYYEHHbICE B XOJAE PEUICHHS 3aJaud pe3yJbTaThl, KPUTHYECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHECHHUE B HOBBIX YCIOBUSX;

CTaBUTh M (POpMyJIHpOBaTh COOCTBEHHBIE 3aJlaud B O0Opa30BATEIbHOM JESITEILHOCTH, B
TOM YHCJIC TIPH U3YICHUHN (DU3UKHU;

JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, OLICHUBATh MPUOOPETEHHBIM OIIBIT;

YMETh IMEPEHOCUTDH 3HAHUS 1O (PU3HKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTEi;

BBIJIBUTaTh HOBBIC UJEH, MPEJIaraTh OpUrHHAIBHBIE TTOAX0/Ibl U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3a]1a4d, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHMUS.

Pabora ¢ ungopmaumeii:



BJIAJ€Th HAaBbIKAMU MOJYy4YE€HUS MHPOPMALMH (PU3UUECKOTO COJEpKaHUS U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBIATH IOUCK, aHajJu3, CUCTEMATU3AlHUI U
MHTEPIPETALNIO HHPOPMALIUU PA3TUYHBIX BUJIOB U (HOPM MpPEACTABICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpEeACTBA HMH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHUH KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX M OPraHU3alMOHHBIX 3aJlady C COOJIOJECHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHA 0€30MaCHOCTH, TUTUEHBI, peCypcocOepeKeHus, IPABOBbIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAHUS B pa3IUYHBIX (PopMarax C Y4ETOM
Ha3HAaueHUs HHQOpMAUMU W LEJIeBOM ayauTOpUH, BbIOMpas ONTUMAIbHYIO (GopMy
MPE/ICTaBIICHUS U BU3YyaJU3allUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JlaraTb CBOKO TOYKY 3PEHHUSI C HCMOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U UHIUBUAYaJIbHOU PabOTHI;

BBLIOMPATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBHM C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEW Ka)JO0r0 4WICHA KOJUIEKTUBA;

OPUHUMATh LIE€JIM COBMECTHON JESTEIbHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
NEUCTBHUS TO €€ NOCTHKEHHIO: COCTaBIIATH IUIAH JEHCTBUM, paclpelessTh pPOJId C YYETOM
MHEHUHN y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OILICHMBATh Ka4e€CTBO CBOETO BKJIa/a M KaXJIOT0 YYaCTHUKA KOMaHbI B OOIIMI pe3ylbTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE NMPOEKTHI, OLICHUBATH WJEU C IMO3UIUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTHYECKON 3HAUUMOCTH;

OCYLIECTBIIAITh TMO3UTUBHOE CTPATErMYECKOE IOBEJCHHUE B PA3JIUYHBIX CUTYyalHsX,
MPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIITUATUBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATEIBHOCTh B 00JIacTH (DU3UKH H
aACTPOHOMHUH, BBISABIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEHICHUS PACUETHBIX M KAUYECTBEHHBIX 3ajiay, MJIaH
BBITIOJTHEHUS TPAKTHYECKOW paboThl € YYETOM UMEIONMUXCS PECYypCoB, COOCTBEHHBIX
BO3MOXHOCTEUN U MPEANIOYTEHHM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacuupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;



crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HJPYAUIMA B o00JacTd (PU3UKH,

MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB LIENSM;

BJIaJI€Th HABBIKAMU MMO3HABATENIbHON pe(deKCHH KaK OCO3HAHUSI COBEPUIAEMBIX JIEUCTBUM
Y MBICJIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCII0JIb30BaTh MPUEMBI pedIeKCUH ISl OLEHKH CUTYalluy, BIOOpa BEPHOIO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

OpUHUMATH ce0sl, TOHUMas CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX IPU aHAIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nOCTHKEHUS JTMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMSI MPOrPaMMbl MO (PUMKE
JUIsE  YpOBHS CpeaHero oOuiero ooOpa3oBaHusi Yy OOyYarOMIMXCS COBEPIIEHCTBYETCS
AMOIIMOHATBHBIN UHTEIJIEKT, TPEANnoIaralomuii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpPABJICHUS Pa3BUTUS COOCTBEHHON SMOLIMOHANBHOW c(epbl, ObITh yBEpPEHHBIM B
cebe;

CaMOpPETyJIUpOBaHUs, BKJIFOYAIOILIETO CaMOKOHTpO!JIb, yMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSIM U TPOSIBIISATh THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKIIOYAIOLIEH CTPEMIJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHHUE J€HCTBOBATh UCXOAS U3 CBOMX BO3MOMXKHOCTEN;

AOMIIATUU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh AMOIIMOHAILHOE COCTOSHUE JIPYTHUX,
VUUTBIBaTh €r0 TMPU  OCYIIECTBICHUU OOIIEHHUs, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOMINX CIIOCOOHOCTH BBICTPAWBATH OTHOIIEHUS C APYTHUMHU
JOJIbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kjacce npeaMeTHbIC pe3ynbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIITUXCS YMEHH:

JEMOHCTPUPOBATh HA MPUMEpPaAx POJb U MeCTO (GHU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHHKH M TE€XHOJIOTMHM, B MIPAKTUYECKOU
JICITEIbHOCTH JIIOJICH;

VYHUTHIBATh TPAHUIBl TMPUMEHECHHUS HW3YYCHHBIX (U3MUECKUX MOJeJeii: MaTepuaibHas
TOYKa, MHEpLHUAJIbHASI CUCTEMA OTCYETA, a0COJIIOTHO TBEPAOE TENO, HACAIbHBIA ra3, MOJENIU
CTPOCHHMSI Ta30B, KUJIKOCTEH WM TBEPABIX TEJ, TOUCUHBIN 3JIEKTPUUYECKUUN 3apsi NpU PEIICHUN
(bu3nYecKux 3a1ay;

pacrio3HaBaTh (pu3znueckue siBieHHs (Mpolecchl) U OOBICHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS BEIIECTBA M JJICKTPOJIMHAMUKHU:



PaBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE NBUXKEHHE, CBOOOJHOE NajeHuEe Tell,
JIBIDKEHHE 10 OKPY>KHOCTU, WHEpIUsA, B3auMojehctBue Ten, auddysus, OpOyHOBCKOE
JBIKEHHUE, CTPOCHHE KUJKOCTEW W TBEPABIX TEJ, M3MEHEHHE OoObEMa Tel MPU HArpEeBaHUU
(oxnaxkaeHuu),  TEIJIOBOE  paBHOBECHE,  HUCIApEHUE,  KOHJEHCAIMs,  IUIABJICHHUE,
KpUCTAJIIU3AIUs, KUIIEHHWE, BIIAXKHOCTh BO3/yXa, IOBBIIICHHWE JaBJICHUS Traza MpHU €ro
HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3b MEXIY MapamMeTpaMH COCTOSIHUS Tra3a B U30Ipolleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE IBWKEHHE, UCIOJIb3Ys (PU3UUECKue BEJIUYUHBI: KOOPIUHATA,
yTh, MEpPEMENICHNEe, CKOPOCTh, YCKOPEHUE, Macca Tela, CUila, UMITYJIbC Tejla, KHHEeTUYecKas
SHEPrusi, MOTCHIMATIbHAs SHEPrusi, MeXaHW4eckas paboTa, MEXaHMYeCKas MOIIHOCTh; TpPHU
OMHUCAaHWW TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BEIUYUH, UX
0003Ha4YCHUS U €TUHUIIBI, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHHY
C APYTrUMU BEJIMYUHAMU;

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUJIOBBIC SIBJICHUS, HUCIIOIb3Ys
(¢bu3uyecKkre BEIMYMHBI: JABJICHHE Ta3a, TeMIeparypa, CpPEIHssi KUHETHYeCKas JSHEPrus
Xa0THYECKOTO JIBMKEHUS MOJICKYJ, CPEIHEKBaJpaTU4YHAs CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIJIOThI, BHYTPEHHSISI dHEPrus, paboTa rasza, Kodh(PUIUEHT MOJIE3HOr0 JEUCTBUS TEILIOBOTO
JBUTATENISI; TPH ONMUCAHUM TMPABWUILHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOIb3YEMbIX
BEJIMYUH, HMX OOO3HAUCHHMS U EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUE JTAHHYIO
(bU3UYECKYI0 BEIMUMUHY C APYTUMHU BEJIMYUHAM;

ONKCHIBATh M3YYEHHBIE 3JIEKTPUUECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SIBICHUSA
(mporiecchl), UCTIONB3Ys GU3HYECKUE BEIMUYHMHBI: AIEKTPUUECKUIN 3apsl, HIEKTPUUECKOe MoJIe,
HAIpPSKEHHOCTh TMOJSA, MOTEHUUAN, Pa3HOCTh IOTEHIMAIOB; IPU OMNHCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCIOJb3YEMbIX BEIUYMH, WX OOO3HAUYCHHS U EIUHUIIBL
YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (DHU3NYECKYIO BETUUMHY C IPYTUMU BEITUYUHAMU,

aHANMM3UPOBATh (PU3MYECKUE TPOILIECCHl U SIBICHHS, HCMOJIb3ys (U3MUECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro TaroteHust, |, Il u Il 3axonsr HeloTOHA, 3aKOH COXpaHEHMs
MEXaHWYECKOUN Y3HEPTrUH, 3aKOH COXPAHEHHUSI UMITYJIbCA, IPUHLINI CYNEPIIO3ULUN CHII, IPUHIIUI
PaBHOIIPaBUSl HMHEPLHAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOCHHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEJHEW KHUHETUYECKOW HHEPTHHU TEIUIOBOrO
JIBUKEHUST MOJIEKYJl C aOCOJIOTHON TeMmmepaTrypod, MEPBBIM 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpaHEHHMsI BJEKTPUUYECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(GOpMYTHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpaKEHWE U YCJIOBHS (TpaHHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUTIBI ICHCTBUS MallTuH, IPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3inyaTh yCIOBUS UX O€30MaCHOrO UCIOJIb30BaHUS B MIOBCETHEBHOM KU3HU;

BBITIOJTHATD JKCIIEPUMEHTHI 0 HCCIEAOBAHNI0 (DU3MYECKUX SBICHHM W TIPOIECCOB C
WCIIOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpPeHWi, Tnpu d3ToM (HopmMyampoBaTh
npobiemMy/3agauyy W THUINOTE3y Y4eOHOro OJKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000pYI0BaHUSI, IPOBOJUTD OMBIT U (OPMYJIUPOBATH BHIBOJIBL;

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE H3MEpEeHUs (U3UYECKUX BEIUYUH, NPU STOM
BBIOMpaTh ONTUMAJIBHBIM CIIOCOO HM3MEpPEHUsS U UCIOJIb30BaTh H3BECTHBIE METOJbl OLICHKU
MOIPEITHOCTEN N3MEPEHU;



UCCIIEIOBAaTh 3aBUCUMOCTH MEXKIY (PU3MUECKMMHM BEJIUYMHAMHU C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHUM, MPU DTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUpPOBATH pPE3YIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH B BUJI€ TaOIUIl U TpaduKOB, JAeiaTh BBIBOIbI
10 pe3yJbTaTaM HCCIIEIOBAaHUS;

coOnroaTh MpaBwiia 0€30MaCHOrO TpyAa MNpPU HPOBEACHUHM HCCIEAOBAHMI B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOM JESATENbHOCTU C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U Ta00OPaTOPHOTO 000PYA0BAHUS;

pemaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHON (U3UUYECKOM MOJACNbIO, HCIOIB3YS
(dbu3nYecKre 3aKOHbI U TPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4uM BEIOUPAThH (DU3UUYECKYIO
MOJIeb, BBIIENATH (PU3nueckue BEIWYHMHBI U (OPMYJIbI, HEOOXOAMMBIC JIsi €€ pEeIICHHUS,
MIPOBOJIMTH PACUETHl U OIEHUBAThH PEATTLHOCTh MOJIYUYEHHOTO 3HAUEHUsT (PU3NUECKON BETUYNHBI;

pelaTh KauyeCTBEHHBIE 3aJlaud: BBHICTPAUBaTh JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOYKY
paccyXJI€HU# C OMOpOi Ha W3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS,

UCIIOJIB30BaTh TMPH PEIICHUM Y4YeOHBIX 3a7ad COBPEMEHHbIE WH(OpPMaIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMN W MPEICTABICHUS Y4eOHOU U
HAYyYHO-TIOMYJSIPHOW WHGOpPMAIUM, MOJYYSCHHOM W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUUYECKHU
aHAIM3UPOBATH MOTYYaEMYI0 HH(DOPMAIIHIO;

IPUBOJAUTL MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B PAa3BUTHE
HayKd, 0OBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKHME 3HaHUA 1O (U3UKE B TOBCEJHEBHOW JKU3HU JUIS
oOecrieueHusi 6€30MacHOCTU TpU OOpalIeHUU ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONCTBAMH,
JUTSI COXPAHEHHSI 3JI0POBbSI U COOJIIOJIEHHUS HOPM JKOJIOTHYECKOTO MOBEACHUS B OKpY KAroIIei
cpene;

paboTaTh B rPYIIIE C BBIMOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH, TUTAHUPOBATh paboTy
TPYNOIBI, PAaIlMOHANBHO pacClpeAessaTh OO0S3aHHOCTH M IUIAHUPOBATh JICSITENIBHOCTh B
HECTAHJIAPTHBIX CUTyalUsAX, aICKBATHO OLIEHMWBATH BKJIAJ KaXXIOr0 U3 YYACTHUKOB I'PYIIbI B
pElIeHHe paccMaTpUBaeMOil POOIIEMBI.

K xoniy oOyuenus B 11 kjacce npeamMeTHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JTOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH y OOYyJAIOITUXCS YMCHHM:

JIEMOHCTPUPOBATH HA MPUMEpax Pojb U MeCTO (GU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHHKHU U TE€XHOJIOTMHM, B IIPAKTUYECKOU
JESTENBHOCTH JIIOJIEH, TIEIIOCTHOCTh U €UHCTBO (PU3MUECKON KapTUHBI MUPA;

VUHUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UUYECKUX MOJIENIeH: TOYECUHBIN
ANEKTPUUYECKUI 3apsij, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, sAEpHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIETh ATOMHOTO si/Ipa MPU PEIIeHnH (PU3NIECKUX 3374,

pacro3HaBaTh (pu3znueckue siBIeHHs (Mpolecchl) U OOBICHATH UX HAa OCHOBE 3aKOHOB
AIEKTPOANHAMUKH U KBAHTOBOW (DM3HKH: DIICKTPUUECKAs] MPOBOIUMOCTD, TETNIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEWCTBHUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIMS, JEUCTBHE MArHUTHOT'O TOJISI HA MPOBOAHUK C TOKOM M ABWXKYIIUNCA 3aps,
AJIEKTPOMArHUTHbIE KOJEOAaHUS U BOJIHBL, MPSAMOJMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpakeHue, nperomieHue, uHrepdepeHuus, qudpakiuus U MNOISPU3aLMs CBETa, JUCIEPCHUS
cBera, (Qorosnexkrpuueckuit 3ddekt (PotodrddekT), cBeTOBOE AaBICHHE, BO3HUKHOBEHHE
JMHEWYATOro CIeKTpa aToMa BOAOPOAa, ECTECTBEHHAsA U UCKYCCTBEHHAS! PAJIMOAKTUBHOCTb;



ONKCHIBATh M3YYCHHBIC CBOMCTBA BEMISCTBA (DJIEKTPUUCCKHE, MATHUTHBIC, ONTHYECKHE,
AIEKTPUYECKYIO MMPOBOJAUMOCTD PA3IUYHBIX CPEJ) M AJICKTPOMATrHUTHBIC SIBJICHUS (ITPOIIECCHI),
UCTIONIB3YS (M3WYECKHE BETUYMHBI: DJICKTPUUYCCKUMA 3apsl, CHUja TOKa, JJICKTPUUYECKOE
HaIMpsHKCHHUE, JJICKTPUUYECKOE COIMPOTHUBIICHHWE, PAa3HOCTh TOTCHIIMAJIOB, AJICKTPOJBIIKYIIIAS
cuna, paboTa TOKa, HHIYKIUS MarHuTHoro moisi, cuina Awmmepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTUS JIEKTPUYSCKOTO U MAarHUTHOTO IOJICH, IMePUOT U J4acToTa
KoneOaHuil B KoJeOaTeIhbHOM KOHTYpE, 3apsAl U cHja TOKa B MPOIECCe TapMOHUYECKHX
AJIIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHHE M ONTHYECKas CHJla JIMH3BI, IPH
ONMMCAHWH TPABUJIBHO TPAKTOBAaTh (PU3WYCCKUN CMBICI HCIIOJB3YEMBIX BEJIMYMH, UX
000O3HAUCHUS W CIWHHMIBI, YKa3blBaTh (OPMYJIBL, CBS3BIBAIOIIME JTAHHYIO (U3HUYECKYIO
BEJIMYHMHY C IPYTUMH BEITHYUHAMH,

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOIECCHI, HCIOIB3YS (PU3NUECKHEC
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W YacTOTa CBETA, DHEPTUS U
UMITYyJIbC ()OTOHA, TEPUOJa TOJIypaclajaa, SHEPrus CBSI3W aTOMHBIX sIep, MPU ONMUCAHUHU
MPABUIIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYHMH, WX O0O3HAYCHUS U
CAMHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE AAHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTHMH
BEJIMYMHAMM, BBIYUCIIATH 3HAYCHUE (PU3NUYECKON BEJTUYMHBI,

aHAIM3UPOBATh (PU3WYCCKHUE TMPOIECCHl M SIBJICHUS, MCIOIL3yS (U3HUECKUE 3aKOHBI M
NpUHIUNEL: 3akoH OMa, 3aKOHBI IOCJIEIOBATETLHOTO U MapajUIeIbHOTO COCIUHEHHUS
NPOBOAHUKOB, 3akoH Jlkoyns—JIeHma, 3aKkoH SJIEKTPOMArHUTHOM WHIYKIMU, 3aKOH
OPSIMOJIMHEHHOTO PAaCTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHWe OHHImTeNHa a1 ¢GoTtodrddexra, 3aKOH COXPAHEHHUS DHEPrUH, 3aKOH
COXpAaHEHHUS HMITYJIbCa, 3aKOH COXpPAHEHUs DIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHCHHUS
MaccOBOT'0 YHCJa, MOCTylaThl bopa, 3aK0oH pajMoaKTHUBHOrO pacmaia, Mpu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHHE M YCJIOBHS (TPaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OTIpEeJICNISITh HAMpaBICHUE BEKTOpAa WHAYKIIMM MATrHUTHOTO TOJIS MPOBOJHHUKA C TOKOM,
cwiibl Amniepa u cuiibl JIopeHia;

CTPOUTH U OMHCHIBATH N300paKEHHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJIOM, TOHKOW JTMH30M;

BBHITIONTHATD JKCIEPUMEHTHI IO HCCIEJOBAHNI0 (DU3MYECKUX SBICHHM W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHH: Tpu 3TOoM  (PopMynIupoBaTh
npoOiemy/3aady ¥ THUIOTE3y Y4eOHOro SKCHepUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIICCTBIISITh TMPSMBIE W KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIMYHH, TPH STOM
BEIOWPATh ONTHUMAJTBHBIN CIIOCO0 HW3MEPEHUS W MCIOJIb30BaTh M3BECTHHIE METOJBI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBHCHUMOCTA  (PU3MYECKHX BEIMYWH C  HUCIOJIB30BAHUEM TMPSIMBIX
W3MEPEHUI: TIPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YNHTATHI TMOJYYCHHOUN
3aBUCUMOCTH (U3WUECKUX BEIMYMH B BHJE TaOMUI] W TpaduKOB, JeNIaTh BBIBOABI II0
pe3yNIbTaTaM MCCIICIOBAHUS;

coOmoaTh TpaBWiIa 0E30MacHOTO TpyJda TpH TMPOBEACHUHM HCCICIOBAaHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4YeOHO-UCCIEAOBATEILCKOW H TPOSKTHON JCSATEIBHOCTH C
MCIOJIb30BAaHUEM U3MEPUTEIHHBIX YCTPONCTB U JIA0OPATOPHOTO 00OPYI0BAHNS,



pemarb pacyéTHbIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKON MOAENbI0, HCHOJb3Ys
(u3MYecKre 3aKOHbBI U MIPUHIIUIIBL, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BBIOUPATHh (PU3HUYECKYIO
MOJI€JIb, BBIIEIATh (PU3MUECKHE BEIWYMHBI U (HOPMYJIbl, HEOOXOAMMbIE A1 €€ pelieHus,
MPOBOJUTH PACUETHI M OLIEHUBATH PEATbHOCTb IMOTYYEHHOT0 3HaYeHUs (PU3NUECKON BEIUYMHBL;

pemaTe KauyeCTBEHHBIE 3aJayd: BBICTPauBaTh JIOTUYECKH HENPOTUBOPEYUBYIO LIETIOYKY
paccyKIeHUH C ONOpoi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS;

UCIIOJIb30BaTh MPU PEIIeHHMH YYeOHbIX 3a/lad COBPEMEHHbIE HH(GOPMAIMOHHbBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPHPETALUU U MPEACTaBICHUS y4eOHOU U
HAy4YHO-TIOMYJISIPHOW HH(OpMaALUK, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTYYaEMYIO HH(OPMAIHIO;

OOBSACHATh TNPUHUMUIIBI JCHUCTBUS MAalIUH, NOPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30M1aCHOTO UCIOJIb30BaHUS B MOBCEHEBHOM KU3HU;

OPUBOJUTH NMPUMEPHI BKJIaJa POCCHUMCKUX U 3apyO€KHbIX YUEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, B 00BbSICHEHHE MPOIIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTUE TEXHUKH U TE€XHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HaHUA 10 (U3MKE B TOBCEAHEBHOM JKU3HU IS
oOecrieyeHusi 6€30MaCHOCTH MpU OOpalieHuH ¢ MpUOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH,
JUTSL COXPAHEHHMSI 3JI0POBbSI U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO MOBEACHHUS B OKpY KaroIIei
cpene;

paboTaTh B rPYIIIE C BBIMOJHEHUEM Pa3IUYHBIX COLIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
IpYNIbI, pPalUOHAIBHO pacHpelesaTh OOSI3aHHOCTH M IUIAHUPOBATh JAESITEIbHOCTH B
HECTaHJapTHBIX CUTyalUsAX, aJleKBaTHO OLICHUBATH BKJAJ Ka)XKIOI0 U3 YYaCTHUKOB I'DYIIILI B
pelleHne paccMaTprUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
VISHICA T METORT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bubmmoreka [JOK
2.1 K
HHeMaTika > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
Aluranica https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3 6 1 1
AKOHEL CORPAIICHEA B MEXAMHKC https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM bubnuoreka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DQJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIM dneKTpuYecKuil TOK. Toku B 12 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3
11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpamMmmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Pazjnen 1. DJIEKTPOJIUHAMUKA
MaruauTHO€ 1oJie. DIEeKTPOMAarHUTHAs bubnuoreka [IOK
1.1 11 1 3
WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4eCcKUe U 3JIEKTPOMArHuTHbBIE bubnuoreka [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHW4eCKUEe U DJIEKTPOMArHUTHbBIE bubnuoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 10 3
Onritka https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI cieUanbHOM TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4



https://m.edsoo.ru/7f41bf72
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Paszgen 4. KBAHTOBASI PU3UKA

4.1 DIeMEHTHI KBAHTOBOU OIITHKU 6 bubnorexa [TOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE A1po S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK
1 7 1
) DneMeHThl aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBGOBLIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
61 Obobmarowiee noBTOperie 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
HOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIC
padoTsI padoThI
pecypcsl
1 ®duznka — Hayka o npupoje. Hayunsie 1 bubnuorexa [IOK
METO/IbI ITIO3HAHUS OKPYXKAIOILIETO MUpPa https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/7f41c97c
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Pousb 1 MecTo (pu3uku B GOpMHPOBAHUHU

2 COBPEMECHHOM HAyYHOU KapTHUHLI MUPA, B bubmotera [JOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATEILHOCTH JItOIeH
Mexanudeckoe nBrkenrne. OTHOCUTEILHOCTD
3 MexaHuueckoro asmxkenus. Ilepememenne bubmmorexa [TOK
- Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPSIMOIMHEHHOE IBIKCHUE bubnmorexa [TOK
P p https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NIPSIMOJIMHEHHOE bubnnorexa [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y CKopeHue bubmmoreka [{OK
CcBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitHoe nBmxenue. /[prxenue bu6moreka [IOK
MaTepUaIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun oTHOCUTENBHOCTH ["anmmest.
8 Mueprimanbupie cucTeMbl oTcueTa. IlepBhIil bubmmorexa [OK
P P https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cuia. ITpuHnumn cyneprno3unmu
9 cui. Bropon 3akoH HIIZIOTOHa I[?Il:{ ’ bubmorexa HOK
’ p . https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOYKH
10 Tperuu 3akoH HploTOHA 1J19 MaTepUaIbHbIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEeMUpPHOTo TsArotenus. Cuna bubnunoreka [JOK
TsbkecTu. [lepBasi KocMuyeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna octd. 3akoH ['yka. Bec Tena
ypyr Y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Ko>ddunuent tpenns. Cuiaa
13 COII OTEIBJ'ICHI/I}I o (EI(I)I[BI/I)KCHI/II/II) Teja B bubmiorexa LOK
P P https://m.edsoo.ru/ffOc3f76
JKHJIKOCTH WJIM Ta3e
[TocTynarenbHO€ 1 BpanaTebHOE JBUKEHUE
. bubmuoreka [JOK
14 a0COJIIOTHO TBEPJOTO Tena. MOMEHT CHJIBI.

[Ineqo cuiel. YcaoBus paBHOBECUS TBEPIOTO

https://m.edsoo.ru/ff0c41a6
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TCIIa

15

NMnynbc MaTepUabHONW TOYKH, CUCTEMBI
MaTepHuaabHbIX ToYeK. mMmynbe cuibl. 3aKkoH
COXpaHEeHUs UMITyJIbca. PeakTuBHOE
JBAKECHHE

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

16

PaGora u MOIITHOCTH CUIJIBI. Kunernueckas
SHEPTUs MaTepuabHONW TOUKH. Teopema 00
N3MEHEHNH KHHETHIECKON OHEPTIUU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro 1epopMupoOBaHHOU
npyXuHbl. [loTeHIManbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTeHI_[I/IaJ'II)HI)Ie 1 HCIIOTCHIMAJIBHBIC CUJIBI.
CBs3b pa6OTI)I HEMMOTCHIINAJIBHBIX CHUJI C
H3MEHEHNEM MEeXaHNYEeCKOH OHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota «lccnenoBanue cBs3u
paboTHI CHJIBI C U3BMEHEHHEM MEXaHHYECKOU
SHEPTUU Tella Ha IPUMEpPE PaCTsDKEHHUSI
PE3UHOBOTO JKI'yTa)

20

KonTtponsnas pabora no teme «Knunemaruka.
JuHamuka. 3akOHbI COXpaHEHUS B
MEXaHUKE»

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

21

OcCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-
KWHETH4ecKoi Teopun. bpoyHoBCcKoe
nswxenue. Auddysus

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

22

Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YyacTull BelecTsa. Moenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPIBIX TEI

23

Macca monekyn. KonnuecTBo BemiecTsa.
[Tocrosinnas ABoraapo
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TermmoBoe paBHOBecue. Temneparypa u eé

24 n3Mepenue. [lkana remneparyp Llenbcus
o5 WUneanpusiii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcouoTHas TeMIlepaTypa Kak Mepa CpeHen
26 KMHETUYECKOUN SHEPruu ABUKEHUS MOJIEKYII. brbmmorexa LOK
. https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Kamnelipona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue
28 3aBUCHMOCTH MEXy ITapameTpamMmu
COCTOSIHUS Pa3peKEHHOTO ra3ay
29 H3omporiecchl B U1eaibHOM ra3e u ux bu6moreka [IOK
rpaduyeckoe npeacTaBieHNe https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEprus TEpMOIMHAMAYECKON
30 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS. bubnuoreka [IOK
KonuuecTBo TemuoTe! u padota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrUsi OJTHOATOMHOI'O UJICATbHOIO Ta3a
bu6mmoreka [IOK
31 Buytet TenonepeaT https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TEmIOTHI pu Terionepeaaye. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHbIN mpoLecc
33 [TepBrIil 3aKOH TEPMOJUHAMUKA U €TO bubnunoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh MpoIIecCoB B MPUPOJIE. bubmuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u K111 rennoBoit bu6mmoreka [JOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKoJIoTn4YecKre IpoOIeMbl TEIIOHEPTETUKH
38 O6o6maromuii ypok «MomnekynsapHas bubnmoreka [JOK
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¢u3uka. OCHOBBI TEPMOTUHAMUKI

https://m.edsoo.ru/ff0c6938

KonTtponsHas pabota o Teme

bubmuoreka [JOK
39 «MounekynspHas puzuka. OCHOBBI
ynapuaz ¢ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooGpazoBaHye U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHASI 1 OTHOCHUTEJIbHAS BIIAXKHOCTh bu6mmoreka [{OK
Bo3ayxa. HacelleHHb1i nap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOIIHSI CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuIKue KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalbl
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHUE TEIJIOBOTO OaaHca
P https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DNEKTPUUECKUN 3apsil. bubnuoreka [IOK
JIBa BH1a SJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUTIEKTPUKH U
46 r[:n HOBO HIfKI/I 3aK(I:H COXpaHEHUSs bubmmorexa [IOK
YHPOBOL ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsiaa
47 B3aumopneuncrsue 3apsnoB. 3akoH Kynona. bubnuoreka [JOK
TouyeyHBIN IEKTPUUYECKUU 3apsif] https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
48 [TpuHIUIT CYIEPIIO3UITUH IIEKTPUUECKUX bubmorexa HOK
p El yrep H . p https://m.edsoo.ru/ff0c6df2
nojie. JInHuM HanpsHKEHHOCTH
49 PaboTa cui 3eKTpoCTaTUYECKOro MoJIs. bubnuoreka [IOK
IloTenmnuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKHU U AUDIIEKTPUKH B
p p bu6mmoreka [JOK
50 NIEKTPOCTATUYECKOM I10JIE.

I[I/IE)J'ICKTpI/ILIeCKaH MMpOHHULIAEMOCTDb

https://m.edsoo.ru/ff0c7018
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51

OnextpoeéMkocTs. Konnencarop

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

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

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

53

JlaboparopHuas padota "M3mepeHue
AJIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DJIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHUe AIEKTPOpruOopoB

55

DNeKTpUYECKUi TOK, YCIOBUS €ro
cymectBoBanus. [loctostHabIN TOK. CHita
toka. Hanpsxkenne. ConpoTtuBieHue. 3akoH
Oma mi1g yyacTka 1nenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3ydenne
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenma

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

58

3akoHn OMa Jy1si TOJTHOM (3aMKHYTOM )

SHGKTpHHGCKOﬁ OCITH. KOpOTKOC 3aMbIKaHUCE.

JlaboparopHas padota «M3mepenne I/1C
WCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTyphl.
CBepxnpoBOIUMOCTb

60

DneKTpUUeCKur TOK B Bakyyme. CBoncTBa
AJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IIpUMeCHast mpoBogumMocTb. CBorcTBa p—N- https://m.edsoo.ru/ff0c84ae
nepexoja. [loynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B pPaCTBOpaXx U
62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHYECKAS JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.
. . bubnuorexa [JOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITCITLHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nazma
DneKTpuyYecKrue MpruOOpPHl U YyCTPOMCTBA U UX
64 il aKTELIeCKOG 1| I/I:MCHEHI/IG };'I I;Bnna 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacCHOCTH
. bubmuorexa [JOK
65 0606 6] 1
OOIAIOMIH YPOX (INCKTPOHHAMHILE https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [locTosTHHBIN 1 1 bubnuoreka [IOK
AIEKTPUUECKU TOK. TOKU B pa3IuyHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubiit ypok. KonTpoasHas padoTa 1o 1 bubnuoreka [IOK
Teme "DneKkTpoIuHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypox mo 1 bubnuoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 3
11 KUIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi  o0pa3oBaTesibHbIE
padoTsI padoThI
pecypcsl
1 [TocTostHHBIE MAarHUTHI U UX 1 bubmuoreka [JOK
B3aumoecTere. MarautHoe nose. Bektop https://m.edsoo.ru/ff0c9778
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MAarHUTHOM UHAYKIMH. JINHUM MarHUTHON
UHIYKLINAN

MarauTHO€E 10JI€ MPOBOIHUKA C TOKOM.

bubmuoreka [JOK

2 OmneiT Opcrena. Bzaumopeiicteue httos://m.edsoo.ru/Ff0cosfe
MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas padota «/3yueHune bubmmoreka [JOK
MAarHUTHOTO I0JII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJIHUK C

4 tokoM. Cmita Ammiepa. JlabopatopHas pabota bubnuorexa [JOK
«MccnenoBanue IEHCTBUS OCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM
JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBIOKYITYIOCS 3apsKeHHYI0 yactuiy. Cuna bubnmorexa [JOK

https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuisl Jlopenna
DJyieKTpoMarHuTHas HHIyKnus. [lotok

6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C
WHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHO M
nHaykuun Papanest

7 JlabopaTtopHas pabora «lccnenoBanue bubnuoreka [JOK
SIBJICHUSI DJICKTPOMArHUTHOM MHIYKLIMH https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBICHNE CAMOMHAYKIUH.

8 OJIC caMOMHAYKIIMU. DHEPIrUsi MAarHUTHOTO bubnuoreka [JOK
I10JIs1 KATYIIKHU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nosie
Texuuueckue ycTpoicTBa U UX IPUMEHEHUE!

9 MTOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETU
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIE€Yb

10 O6o06maromuii ypok «MarHuTHOE moJe. bubnunoreka [JOK
DneKTpOMarHuTHask UHIYKIIHS) https://m.edsoo.ru/ffOcab82

1 KonTtponsHas pabora no Teme «MarHutHoe bubnuorexa [IOK

I10JI€. 3J'ICKTpOMaFHI/ITHa}I HHIAYKIUA»

https://m.edsoo.ru/ff0cad58
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12

CB000IHBIE MEXaHNYECKHE KOICOAHMUS.
Iapmonndeckue konaebanus. YpaBHEHUE
rapMoHU4YecKHX Kosiebanuii. [IpeBpamienue
SHEPrUn

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

13

JlaboparopHas padota «MccnenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHU
r'py3a Ha HUTU OT AJIMHBI HUTHU U MAaCChI

rpy3a»

14

Konebarenbubin koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
KoJIe0aTeNbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KoJIeOaHUAMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICATLHOM KOJIe0aTeTbHOM
KOHTYpe

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaroUUx KOJIeOAHUSIX.
BriHyX1eHHBIC MEXaHUYECKHE KOJICOaHUsI.
Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC KOJICOAHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIaTbHBIA
MePEeMEHHBIN TOK. MOILTHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEUCTBYIOIIEE
3HAYEHHUE CHUJIbI TOKA M HAMPSHKEHUS

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

18

Tpanchopmarop. [IpousBoacTso, nepenava u
oTpeOJIeHNE AIIEKTPUIECKON SHEPTUH

19

yCTpOfICTBO H MPAKTUYICCKOC MPUMCECHCHUC
QJICKTPUYIECKOT'O 3BOHKA, '€HEpAaTOpa
NEpEMECHHOTO TOKa, JIMHUMN QJICKTponepeaavd

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

20

OKOJIOTUYECKHUE PHUCKH IIPpU TPOU3BOJACTBC
QJICKTPOOHCPIUH. KyJ'IBTypa HCIIOJIb30BaHUA
QJICKTPOOHEPTUU B MMOBCEIHEBHOU JKU3HU



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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Mexannueckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21
pacrnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeyHsbie U MPOIOTHHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuorexa [JOK
ckopocTb. [IIkana 31eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
Pa3Butune cpencts cBa3u. Pagnonokamus
bubmmoreka [{OK
25 KonTtponpnas padota «Konebanust v BOTHBD
p p https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B
26 OJTHOPOIHOM cpenie. ToueuHbIi HCTOYHUK bubmmorexa [OK
P pede. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenune n300pa>keHUH B TNIOCKOM Bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenominienue cBera. [lonHoE BHYTpeHHEE
28 orpaxkeHue. [IpenenbHbIH yroJl HOJIHOTO Eubmrorexa HOK
P P 4 https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAXKECHHUS
29 JlabopaTtopHnas pabora «3mepenue bubnuoreka [JOK
MoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzoOpaxeHuii B TUH3E.
30 dopmysia TOHKOH JTUH3bL. Y BEJIMYCHUE bubmmorexa [IOK
pMy ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas padota «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cBeta. CloxHBII cocTaB 6e10ro
32 cseta. LIgert. JlaboparopHas pabota

«Ha6J’IIO,Z[eHI/IC JAUCTICPCHUU CBCTa»



https://m.edsoo.ru/ff0cca54
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Wutepdepentus cera. Judpakius cera. bubmmoreka [IOK
33 N
JudpaknroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanusa csera https://m.edsoo.ru/ffOcf02e
35 Orntrueckue npubOpsl U YCTPOUCTBA U
YCIIOBUS WX 0€30TIaCHOTO TPUMCHEHUS
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOU
36 MExaHHKH %OCT JIaThl CIICIIUATIBHOW TEOPHH bubmorexa LHOK
] 4 1 p https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. bubnuorexa [JOK
3ameyieHre BpeMEHH M COKpaIlleHNe JJTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 gacTUIEL. CBSI3b MACCHI C DHEPTUEN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TIOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnuoreka [IOK
CIIELIMATIBHON TEOPUH OTHOCUTEIBHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmymna [Inanka. DHeprus u bubnuoreka [IOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanre Gporodddekra. bubnuoreka [JOK
OnbiThl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrhdekra. YpaBHeHUe
- - bu6mmoreka [JOK
42 OwunmrenHa s potodddexra. «KpacHas
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 JNaBnenue ceera. Onbitel [1. H. JIeGenena. bubnuoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue yCTpOHCTBA U MPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
coJHe4Hast OaTapesi, CBETO IO/
45 Pemenue 3aga4 no teme «3JI€MEHTHI bubnmuoreka [JOK
KBaHTOBOU OMTHUKW https://m.edsoo.ru/ff0d0302
46 Mopens aroma ToMcona. OMBITEI bu6mmoreka [JOK
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Pesepdopaa o paccestHuIO 0-4acTHII.
[lmanerapuas MoJenp aroMa

https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK

41 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
N3nydenne u nornomeHne GOTOHOB MPHU

48 Hepey:one aToMa ¢ OJTHOTO yiOBHH 3H€II))FI/II/I bubmorexa LHOK

. https://m.edsoo.ru/ff0dOafa
Ha Jpyrou. Buasl criekTpos
BoHOBEIE cBOMCTBA "yacTUIl. BOJHEI e

49 bpownns. KoprnyckynspHO-BOJIHOBOU bubnuorexa [JOK
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pezepdopna o onpeneneHno cocraBa bubmorexa OK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYICHUS
CaomuicTBa anbda-, 6era-, raMmMa-u3ITydeHuUsl.

51 BrustHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

59 Anbba-pacnag. DNEKTPOHHBIA U bubnuoreka [IOK
MMO3UTPOHHBIM OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHHUE
DHeprus CBA3U HYKJIIOHOB B s/ipe. SnepHble

53 peakuuu. Snepusid peaktop. [Ipodnemsi, bubnnoreka [JOK
MEPCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTETUKU
DOneMeHTapHble YacTulibl. OTKpbITHE
MO3UTpOHA. MeTo bl HAOMIOACHUS U

54 PErucTpaly J€MEHTAPHBIX YaCTHLI. bubnunoreka [JOK
Kpyraslit cton «@yH1aMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3anMOJIeUCTBUs. EnquHCcTBO prusmueckon’

KapTUHBI MUPa»
55 Bun 3B€3anoro Heb6a. Co3Be3us, spkue
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3BE3/IBI, INIAHETHI, UX BUAUMOC IBHKCHHC.
CoJHeyHast cucreMa

56

Coumnne. CoyiHeyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHUKHU.
3BE3/1bI INTABHOU TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
sBosmonu CosHIa U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue u apmxenue CosiHLa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe nznyyeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COMMAIIBHON M STHUSCKOM
cepax IesaTeIbHOCTH YeJIOBEKa

63

O6o6maromuit ypok. Ponb u Mmecto puszuku
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM
KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb puznueckoit
TeOpHH B POPMUPOBAHUH NPEACTABICHUN O
(bu3MuecKoi KapTHHE MUpPa

65

O6o6maromuit ypok. Mecto ¢puznyeckoit
KapTUHBI MUpPa B OOLIEM PsIAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHUH O




IIpUpoJie

66 PesepBHbIi ypok. MaruutHoe noie. 1
DNEeKTpOMarHUTHAasI NHYKIHS

67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHEMAIbHON TE€OpUH OTHOCUTEIBLHOCTU

68 Pesepusiit ypok. KBanTtoBas ¢usmka. 1 bubnuorexa [JOK
DNIeMEHTHI aCTPOHOMUU U acTPO(PU3UKH https://m.edso0.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






