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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CpEIHEr0 OOIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHMIl K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON NporpaMmsl, npeactaBieHHsix B GI'OC COO, a
Takke ¢ yu€roMm (¢enepasbHOM paboyeil mporpaMMbl BOCHUTAHUS U KOHLEMILIHH
npenojaBanus ydeOHoro mnpeamera «®Pusnuka» B 00pa30BaTENbHBIX OpraHU3aIUsAX
Poccuiickoit denepanuu, pean3yomuX OCHOBHbIE 00pa30BaTeNIbHbIE TPOIPAMMBI.

CopepxaHue nmporpamMMbl 10  (U3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatoniuxcs 10—11 knaccoB nmpu oOy4eHUN UX
¢uszuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0AA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METaNpeAMETHBIM pe3yibTaTaM OOYyYeHHMs, a TakKkKe
YUUTHIBAET HEOOXOJMMOCTh pealu3aluyd MEXIPEJAMETHBIX CBsI3e (QU3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hell ompenensitorcs OCHOBHBIE
HeNMu U3yuyeHus (PU3MKU Ha ypOBHE CpeAaHEero oluiero oOpa3oBaHUs, IUIAHHpPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC, METaINlpeAMETHBIE, TPeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHK HAa 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIEC PE3YNIHTATHI IO T0/1aM O0yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KauyeCTBE
y4eOHOro mnpeamMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaroreM wmupe. IlkonbHBIH Kypc (HU3UKHM — CHCTEMOOOpPA3yIOUUNA s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHUEH, Owojorueu, ¢u3ndaeckon
reorpadueit u actpoHomuen. Vcronb3oBaHWe W aKTHBHOE NMPUMEHEHHE (PU3MISCKUX
3HAHMM OMpeNesieT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHsS HOBBIX MAaTEPHAIOB C
3aJlaHHBIMU CBOWCTBAMHM W Jpyrux. M3ydeHue (pu3mku BHOCHUT OCHOBHOM BKJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00yJaromuxcs, B GopMupoBaHue
YMEHUN TNPUMEHATh HAYYHBIA METOJ| MO3HAHUS TPU BBHIMOJHEHUW HMH Y4EOHBIX
UCCIIEJOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAA UEH, KOTOPBIE MOKHO pacCMAaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoesa wyenocmunocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pPa3feloB (PU3HKH, BKIFOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHal Kypca GU3UKU 00bEIUHEH
BOKPYr (usnmyeckux Teopuidl. Beaymum B Kypce sBiseTcss (HOpMHUpOBaHHE
MIPEICTABIEHNUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U TOJIE.



Hoes ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOJIb30BaHUE
T'YMaHUTApPHOTO MOTEHIMANIAa (PU3UYECKOW HAYKU, OCMBICIICHUE CBSI3U Pa3BUTHUSL QUBUKU
C pa3BuUTHEM OOIIECTBA, a TaKXKe€ C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITPOoOIeMamMu.

Hoes npuknaomnoii nanpasenennocmu. Kypc U3k npeamnojaraet 3HaKOMCTBO €
ITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKUX MPUIOKCHHUA M3YyUYEHHBIX TCOPHM
Y 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyeTcss IMOCPEACTBOM  BBEIEHUSA  DJIEMEHTOB
collep KaHMsl, TMOCBSIIEHHBIX HKOJOTMYECKUM IMpoOiIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBSI3aHBl C Pa3BUTHEM TEXHUKA M TEXHOJOTHH, a TakXe OOCYXIeHUs MpodieM
PAlMOHAILHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CrepXHEBBIMM 3J€MEHTaMU Kypca (U3UKM HAa YpPOBHE CpeIHEro oOIero
oOpa3zoBaHus SBISIIOTCA (Pu3nyeckue Teopuu ((popMUpOBaAHUE TMPEACTABICHUN O
CTPYKType TOCTpOoeHUsI (HU3NYECKOW Teopuu, poju (PyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOPH, I OTIMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUM W MPOIIECCOB).

CHCTeMHO-/1eSITeIbHOCTHBIN MOJIX0/] B Kypce (PU3MKH peaanu3yeTcsl Mpexae BCEro
3a Cu€T OpraHu3alyy HKCIIEPUMEHTAIBLHON eI TebHOCTH o0y4aromuxcs. s 6a30Boro
YpOBHS  Kypca (PU3MKK — OTO  HCMOJIB30BAaHUE CHUCTEMBl  (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJAOOPATOPHBIX paboT, KOTOPBIE B Mporpamme 1o
¢uznke 00beIMHEHBI B OOIINI CIUCOK YYEHHUUECKUX MPAaKTHUEeCKUX padoT. Brienenue
B YKa3aHHOM TMEpevHe JTa0OpaTOPHBIX padOT, MPOBOJUMBIX ISl KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIEcca UCXOS U3 0COOCHHOCTEN
IUTAHUPOBAHUS U OCHaIleHus KabuHeta ¢pusuku. [Ipu s3ToM obecrnieunBaeTcs oBiajIeHNUE
OOy4JaroIMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIWYHMH W TOCTAHOBKY OINBITOB IO TIPOBEPKE
IPEITIO’KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yAenseTCsl pelIeHUI0 pacYETHBIX U KaUeCTBEHHBIX 3a1a4. [pu
TOM i1 PAacu€THBIX 3a/lad MPUOPUTETOM SBIAIOTCS 3aJaud C SIBHO 3aJIaHHOMN
¢uznuecko  MOJAENBIO, TO3BOJSIOIMIME TMPUMEHATh  WU3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fesa Kypca, TaKk U MHTETpUpys 3HAHUS U3 Pa3HBIX
paznenoB. J[ns KauecTBEHHBIX 3aj]a4 MPUOPUTETOM SIBISIOTCS 3aJjaHUs Ha OOBSICHEHHE
MpoTeKaHusl (PU3NUECKUX SIBJICHUN U TMPOIECCOB B OKPYXAIOIIEH >KU3HU, TPEOYIOIIHe
BbIOOpa (HM3HUECKON MOJIENH JIJIsl CUTYallUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpebdoBanusimu @I'OC COO k maTepHalbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOro Tmporecca 0a30BBI YpPOBEHb Kypca (U3WKH Ha YpPOBHE
cpeaHero oduiero o0pa3oBaHusl IOMKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KaOMHETa
GU3MKN WM B YCIOBUAX HWHTETPUPOBAHHOTO KAOMHETa MPEAMETOB €CTECTBEHHO-
Hay4yHoro nukia. B kabuHere (pu3MKM AOMKHO OBITH HEOOXOAUMOE JIabOpaTOPHOE
o0opyaoBaHWE ISl BHITIOJIHGHUS yKa3aHHBIX B MPOTpaMMe MO (U3UKE YICHUIECKUX
MPaKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000pY0BaHUE.



JleMoHcTpanmoHHoe 0b6opynoBaHue GopMupyeTcs B COOTBETCTBUM C MPUHIIUIIOM
MHUHUMAJIbHON JOCTATOYHOCTH U OOECIEYMBAECT TOCTAHOBKY IMEPEUYUCICHHBIX B
nporpaMMe Mo (QU3NKE KIIOUEBBIX JIEMOHCTpPALMM ISl MCCIICIOBAHUS HM3y4aeMbIX
SIBJICHUU U MPOIIECCOB, IMIUPUUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpynoOBaHHE [JIi  YYECHHYECKHX MPAKTUUYECKUX  padboT
dbopmupyeTcst B BUjI€ TEMATHYECKUX KOMILUIEKTOB U 00ECIIEYMBAETCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX OOydJarommxcs. TemaTH4ecKue KOMIUICKTHI J1a0opaTOPHOIO
0o00Opy/IOBaHUSI JIOJDKHBI OBITh IMOCTPOEHBI HA KOMIUIEKCHOM  HCIOJIb30BAHUU
aQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJI€ IU(POBBIX JaOOpaTOPHI.

OCHOBHBIMH 1IEJIIMU U3YyUYeHUs GU3UKU B 00111eM 00pa30BaHUU SIBJISTFOTCS :

e (opMHUpOBaHUE UHTEPECA U CTPEMIICHUSI O0YJAIONTUXCSl K HAYYHOMY M3YYCHUIO

MPUPO/IbI, Pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

e Ppa3BUTHE MPEJACTABICHUNA O HAYYHOM METOJIe TMO3HAHUS U (HOPMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (¢dopMHUpPOBaHHUE HAYYHOTO MHUPOBO33PCHHSI KaK pe3ysibTaTa W3YUYEHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e ¢dopMupoBaHUE YMEHUU OOBSCHSATH SIBJICHHS C UCIOJB30BaHHEM (DU3NUECKUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

e (QopmupoBaHHe TpPEICTABICHUA O pOJU (PUIUKU JUISI Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTkenue STUX Ienel olecrneunBaeTcs pEIICHWEM CIEAYIIMUX 3aJad B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

e TPHOOpPETEHHE CHUCTEMbI 3HAHUN 00 OOMMX (PUIHMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAas  MEXaHWKy, MOJIEKYJSIPHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHHEe yMEHHI NMPUMEHITh TEOPETUYECKUE 3HAHUS IIJISi OOBSICHEHUS
bu3nuecKkuX SBJICHUN B MPUPOAEC U I MPUHATHS MPAKTHUYECKUX PEIICHUN B
TTOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SBHO 3aJaHHOU (hU3MUECKOM
MOJIETIBIO, 3a]1ay, MOPa3yMEBAIONIUX CAMOCTOSITEIbHOE CO3/IaHue (Pr3ndecKoi
MOJEJH, aICKBATHOW YCIOBUSIM 3a7a4H;

e TMOHUMaHWE (UIMUYECKUX OCHOB U TMPHUHIIUIIOB JICUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOLECCOB, UX BIMSIHUSA HA OKPYKAIOUIYIO
cpeay;

e OBJIAJICHHE METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUST U MPOBEIACHUS
¢u3nUecKnX OSKCIEPUMEHTOB, aHaIW3a W WHTEpIpeTanuu uH(opmaiumu,
ompeieNIeHHs JOCTOBEPHOCTHU MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUWA NPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOMN AEATEIBHOCTH.



Ha wu3yuenune ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE CpPEIHEr0 OOILEro
oOpazoBanusi otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Hejaenmo), B 11
Kiacce — 68 gacoB (2 yaca B HEACIIO).

[lpeqmaraemeiii B mporpaMme 1o (HU3MKE TMepeueHb J1a0opaTOPHBIX |
NPAaKTHUYECKUX paboT SABISETCS PEKOMEHIIOBaHHBIM, VYUWTENb JeNaeT BbIOOD
npoBeZicHHUsI J1a0OpaTOpHBIX pabOT W  ONBITOB € YYE€TOM  WHAWBHIYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 ITO3HAHUS

®usuka — Hayka o npupozge. Haydynepie METOABI IMO3HAHUS OKPY’KAIOILIEr0 MUpa.
Pounb skcieprMeHTa U TE€OpUH B MPOILECCE NO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MUECKUX SBICHUH U mpoueccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbl W TEOpUHU. ['paHUIBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u Mecto ¢pusuku B GOpMHUPOBAHUU COBPEMEHHOW HAay4HOW KApTUHBI MHUpA, B
IIPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBrxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKEeHUs. Cucrema
orcyéra. TpaeKkTopus.

ITepemenienne, CKOPOCTh (CpeaHsAs] CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HMX MPOEKIUU HA OCH CHUCTeMbl KoopauHat. CroxeHue
NEPEMELLEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMpsSMOJHHEHHOe aBuxeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEPEMEIICHHS MaTepUaIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonmHueitHoe nBuxeHue. JIBUKEHHME MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHAsI CKOPOCTh. Ileproa u
yacTtoTta oOpamienus. LleHTpocTpeMuTensHOe yCKOpEHHUe.

TexHuueckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEpEIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpPAlUs KUHEMAaTUYECKUX XapaKTePHUCTHK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3pEKEHHOM MMPOCTPAHCTBE.

HaGmronenne nBwKeHUs Tema, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

Hamnpapiienrie CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol



N3ydyeHne HEpaBHOMEPHOTO [JBHXKEHUSA C LEJIbI0 ONPEACICHUSI MTHOBEHHOMN
CKOPOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTAMHU, TMPOWICHHBIMUA TEJIOM 34
MOCJIEIOBATENBHBIE PABHBIE MMPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuaiun otHocutenbHOCTH ['anmuiies. Ilepsbiii 3akoH HberotoHa. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. IIpunuun cynepno3uiuu cui. Bropoit 3akoH HproToHa aiist
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BceMupHOro Tiarorenusi. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenus (mokosi, CKojbxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUs U cuiia TpeHus mokos. Koagdurment tpenus. Cuna
CONPOTHUBIICHUS MPU JIBUKCHUU TEJa B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiibl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cunbl. YcinoBHs paBHOBECHUS
TBEPIIOTO TENA.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHUE: MOAINIHUKY, IBUKCHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U MAJACHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HHMKAKOIIUX B NPYXUHE U
pe3uHOBOM 00pasIie, OT ux AehOopMaIIiH.

HccnenoBanne yciioBuM paBHOBECHS TBEPAOTO TEJA, HUMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MaTepuaibHON TOUYKM (T€da), CUCTEMbl MaTepUalibHbIX TOYEK. MIMITybC
CUJIbl M W3MEHEHHE HMITyJbCa TeJId. 3aKOH COXPaHEHHs HWMIYJibca. PeakTuBHOE
JIBHKCHUE.

Pabota cumnbl. MOIIHOCTD CHJIBI.



Kunernueckast »sHepruss wmartepuanbHOll TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKOU YHEPIUU.

[lotenumanbHass sHeprus. I[loTeHuuanbHas 3HEprust ynpyro aedopMHUpOBaHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble U HENOTEHUUAIbHBIE CHIIbL. CBSA3b pa0d0Thl HENOTEHLIUAIBHBIX CHUII
C U3MEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHECHMSI MEXaHMYECKON
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOILOMET, KOIED,
MPY>KUHHBIA [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue aOCONIOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPIuH Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MousiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. duddysus. Xapaktep ABWKEHUS U
B3aMMOJICVICTBUA YaCTHUI] BeIIecTBAa. MOJIeIN CTPOCHUS ra30B, KUIAKOCTEH U TBEPABIX TEI
U 00BSICHCHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojelie. Macca u pa3Mepbl MOJIEKYII.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u €€ wusmepenue. Illkama temneparyp
Llenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKOM
TEOpUHU WJCATHHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHe KHHETUYECKON
SHEPrUU TEIUIOBOro JBHXEHMs 4dacTul rasa. Illlkama temneparyp KenpBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lansTona. M3omponecchl B
UJICaTbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHHUe
M30IPOIIECCOB: H30TEpPMa, U30X0pa, n3obapa.

TexHuueckue yCTpOHUCTBA U MPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIONINE JAVCKPETHOE CTPOCHHE BemecTBa, (oTorpaduu MOJIEKYI
OPTaHUYECKUX COCTMHCHUU.

OmnbrThl 10 qUdPy3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita ITepHa.



OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3AUMOICHCTBHSI.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY IABIECHUS ra3a Ha CTEHKH COCyAa.

OnbITHI, WIUTIOCTPUPYIOLINUE YPABHEHUE COCTOSIHUS UICAIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Ornpenenenue Macchl BO3/lyxa B KJIACCHOW KOMHAaTE Ha OCHOBE M3MEpPEHUM 00BhEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckass cucrema. BHYTpeHHsss 5JHEpPrus TEpPMOAMHAMHUYECKON
cUCTeMbl W crocoObl €€ u3MeHeHus. KomnuecTBo TemsioThl W paboTta. BHyTpeHHss
SHEpPrus OJHOATOMHOTO HJAECAJIBbHOrO rasa. Buabl Temonepegayu: TEIJIONPOBOJHOCTD,
KOHBEKI[US, U3JIy4YEeHHE. Y JelIbHAs TEeIIOEMKOCTh BelllecTBa. KolnuecTBO TEIIOTHl MpH
TEIIonepe1aye.

[Tonsitue 06 anuabatHom mporecce. [lepBriit 3akoH TepmoanHaMuku. [IpuMeHeHue
NEepPBOTO 3aKOHA TEPMOJAMHAMUKU K u3ompoleccaMm. ['paduueckas HHTEpIpeTaIus
paboTHI raza.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie mamuubl. [IpuHIUNBL IEWCTBUS TETUIOBBIX MamiuH. [IpeoOpazoBanus
SHEPIr'uM B TEIUIOBBIX MaminHax. KoadduimenT none3Horo aelcTBUs TEIJIOBON MAIIIUHBI.
Hukn Kapro u ero xo3(p@GUIHUEHT IMOJE3HOTO JEHCTBHUS. DKOJIOTMYECKHE MpPOOJIeMbI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEHHEH SHEPTUH Tella MPU COBEPIICHUU PAaOOThI: BBUIET MPOOKH U3
OYTBUIKMA TIOJ] JEWCTBHEM CXKAaTOTo BO3AyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
MyTEM TpeHUs (BUACOAEMOHCTPALIHA).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTypbl) TeIa NPH TEIUIONEepeaaye.

OmnbIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopgenn napoBoil TypOWHBI, ABUTaTeNsl BHYTPEHHErO CropaHusi, PEaKTHUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenne yaenpHON TETIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanme u KoHmeHcanus. HMcmapenune u kumeHue. AOCOTIOTHasS U
OTHOCUTEJIbHAs BJAXHOCTh BO3AyXa. HacelmieHHbli mnap. YaenpHas —Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATypPhl KATICHHS OT JaBJICHHS.

Teépmoe Temo. Kpucramnmuyeckne u amopdubie Tema. AHHM30TPOTHS CBOMCTB
kpuctamoB. Kuakue kpuctamiel. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUcTaJu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHEe TENI0BOIO OanaHca.



TexHudeckue yCTpOWCTBA M  NPAKTHUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJTYUYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM
YyCjie HAaHOMATEePUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MaPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHHUS BIAXKHOCTH.

HaGmtoneHne HarpeBaHus U MJIaBJISHUs] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHcTpaIus KpUCTAILIOB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 0THOCUTETHLHON BIAXXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DJNeKTpr3alus Tell. DICKTpUUECKUM 3apsa. JBa BuIa 3JIEKTPUUYECKUX 3aPsJIOB.
[TpoBOHMKH, AUANEKTPUKHA U TOJYNPOBOJAHUKH. 3aKOH COXPAHEHUS DJICKTPUUECKOIO
3apsja.

B3aumopelictue 3apsigoB. 3akoH Kynona. TouyeuHbld 3JIEKTPUUECKHUI 3apsl.
DnekTpuueckoe nose. Hanpssk€HHOCTD dnekTpudeckoro nojist. [IpuHuun cynepno3uiuu
ANEKTPUYECKUX MoJieH. JINHUM HANPS>)KEHHOCTH JIEKTPUYECKOTO TOJIS.

PabGora cun snekrpocratuyeckoro mojs. IloTeniuan. Pa3HOCTh MOTEHIIMANIOB.
[IpoBogHUKM W JOUAJNEKTPUKU B DJIEKTPOCTATHYECKOM Tone. Jludnekrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoeMKoCcThb. KoHaeHcaTop. IIEKTPOEMKOCTh IIJIOCKOrO  KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckne ycTpoiicTBA M MPAKTUYECKOE MPUMEHEHHUE:  DIEKTPOCKOTI,

ANEKTPOMETP,  DJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN almnapart, CTPyHHbIN ITPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT IEUCTBUS 3IEKTPOMETPA.

B3anmopelicTBre Ha3IEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B 3IIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh D3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOMAAU IUJIAaCTHH,
PACCTOSIHUSI MEXKAY HUMH U AUDJIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax



DJIEKTPUUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. CTOUHHMKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE  CONMPOTUBIICHUE.  YJIEIBHOE  CONPOTUBIICHUE  BEUIECTBA.
[TocnenoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabota snexktpudeckoro Toka. 3akoH [xoyns—JIena. MomHOCTb 3JIEKTPUIECKOTO
TOKA.

DIIEKTPOABWIKYIIASI CUJIA U BHYTPEHHEE CONPOTHUBJICHHE HMCTOYHHKA TOKA. 3aKOH
OmMa [i71s1 MoTHOM (3aMKHYTOM ) AJ1eKTpruueckoit nenu. KopoTkoe 3amMbIKaHue.

DJIEKTPOHHASI MPOBOJMMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTH COINPOTHBIICHUA
METAJIOB OT Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs! MPOBOAUMOCTb MOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUI TOK B paCTBOpPAX M PaCIIaBaX JICKTPOIUTOB. DICKTPOJIUTHUECKAS
JIUCCOLMAIUsl. DIEKTPOJIN3.

DJIEKTpUUYECKUM TOK B razax. CaMOCTOSITEIbHBIH M HECAMOCTOSITEIbHBIA pa3psii.
Mounus. [1nazma.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: aMIEPMETP, BOIBTMETD,
peocTar, UCTOUHUKH TOKa, 3JIEKTpOHArpeBaresibHble MPHUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETpP  CONPOTUBIEHHUSA, BaKyyMHBIH  JUOJA, TEPMHUCTOPHI U
dboTope3nucTopsl, MOTYNPOBOAHUKOBBIN 11O/, TalbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS HUIUHIPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOLIAIN
NONEPEYHOr0 CEUEHHS U MaTepurara.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe  m3MepeHue  AIEKTPOABMXKYIIEH  cuibl.  KopoTkoe — 3aMbIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psi U MPpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3ydeHnne cMemanHoro COeIMHEHNS PESUCTOPOB.

N3Mepenne >3IIEKTPOABMKYIIEHM CUJIbl HMCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HaGmroneHne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puzuku 6a3oBoro ypoBHs B 10 kiacce OCyIIeCTBISIETCA C YUYETOM
COJIepKaTeNIbHbIX MEKIPEIMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTUKH, OUOJIOTHUU, XUMUH,
reorpadum ¥ TEXHOJIOTHH.



Meowcnpeomemnvle nouamus, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAy4YHOT'O
MO3HAHUSA: SBJICHUE, HAYYHbIH (akT, rumnoresa, (u3nueckas BEIMYMHA, 3aKOH, TEOpUs,
Ha0JII0ICHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelmieHue CUCTEMbl ypaBHEHUH, JMHEWHas (yHKuMs, mapadoda,
runepOosa, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMHU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMU Ha OCU KOOPJMHAT, CI0KEHNUE BEKTOPOB.

buonoeus: mexaHnudeckoe ABMKEHHME B >KUBOM mnpuponae, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TEIUIONEpEAauH, TEIJIOBOE pPAaBHOBECHE),
ANEKTPUUYECKUE SIBICHUS B )KMBOU MPUPOIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBa, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEIECTBA, MOJISIpHAs Macca, TEIJIOBblE CBOWCTBA TBEPIBIX TEN, XKUAKOCTEH M ra3os,
ANEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOLMALINS, TAIbBAaHHUKA.

l'eoepacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE [BMKEHUW C MCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHHs] B TEXHUKE, MOJAIIUIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXpAHEHHUs HMIYyJbCa B
TEXHUKE (pakeTa, BOAOMET W JApYrue), ABUTATENIb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBON XOJIOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOTYYEHUS] COBPEMEHHBIX
MaTepHalioB, B TOM YHCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATHUECKas
3alllUTa,  3a3€MJIGHHE  DJIEKTPOIPHOOPOB, KCEpOKC, CTpYWHBIII  TIpUHTEp,
3JIEKTPOHArpeBaTeIbHble IPUOOPHI, INEKTPOOCBETUTENbHBIE IIPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuTHl. B3anMOJEHCTBUE IIOCTOSIHHBIX MArHuTOB. MarHuTtHoe
nosje. Bexktop MarnuTHOM WHAYKOUH. [IpUHOMIT Cynepno3WMM MarHUTHBIX TOJIEH.
Jlvanu marHuTHOW MHAYKUMKU. KapTrHa JIMHWM MAarHUTHOW MHAYKIIMA TOJISI HOCTOSTHHBIX
MAarHuTOB.

MarnutHoe MoJie MPOBOJHUKA C TOKOM. KapTuHa JNMHHN MHAYKIAH MArHUTHOTO
MOJIA JJIWHHOTO MPSIMOr0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue MpoOBOJIHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna JlopeHia, e€ MOaynb M HampaBjieHHe. [[BrkeHue 3apsHyKEeHHOM 4YacTHIlhI B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBrIeHME APNEKTPOMArHUTHOW HMHAYKOHWHU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIUU.
DNEeKTPOABIKYIIAS CUJIa MHAYKIIMH. 3aKOH JIEKTPOMarHuTHOW nHaykiuu dapanes.

BuxpeBoe anekTpuueckoe 1osie.  DJEKTPOJABMKYINAsS Cujla MHAYKIUU B
MPOBOTHUKE, NBKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

ITpaBuno Jlenua.



NHIYKTUBHOCTS. SIBenue CaMOUHIYKIIHH. DNEeKTpOABHKYLIAs cuia
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpoOMCTBAa U IIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,
AJIEKTPOMAarHuThI, AJIEKTPOJABUIATEND, YCKOPUTENIM  DJIEMEHTAPHBIX  YaCTULL,
WHIYyKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM IOJIEM.

JIMHMY MHIYKIIMM MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHnE IIEKTPOMArHMTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABMIKYIIEH CHJIBI WHAYKIHH OT CKOPOCTH HW3MEHEHHMS
MAarHMTHOTO IOTOKA.

SIBrieHnEe cCaMOUHIYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO IOJISL KaTYIIKHA C TOKOM.

HccenenoBanue 1eicTBUS IOCTOSHHOIO MAarHUTa Ha PaMKy ¢ TOKOM.

NccenenoBanue sBIEHUA DIIEKTPOMAarHUTHOW UHIYKIUU.

Pa3pnen S. KonneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUMHble KOJ1eOaHUA

KonebarensHas cucrema. CBoOOHBIE MeXaHUUYECKHe KojieOaHus. ['apMoHMYECcKre
koneOanus. Ilepwon, vacrora, amrmumryaa u ¢aza kojebanuid. [IpyXKUHHBIH MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHHYecKuX KonebOanwmii. [IpeBpamienue
SHEPTUU TIPU TAPMOHHYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE STIEKTPOMATrHUTHEIE KOJICOAHUS B UCATHHOM
K0Je0aTeTbHOM KOHTYpe. AHAJOTUS MEXJIYy MEXaHWYECKUMH M DJIEKTPOMArHUTHBIMU
koneOanmsimu. Dopmyna TomcoHa. 3akoH COXpaHEHHsS SHEPTHH B HUIACATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxalomUX KoJeOAaHUAX. BBIHYXICHHBIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHY)IeHHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHN.

[lepemennbiit Tok. CUHYCOMJAIbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JE€HUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmartop. IlpomsBomctBo, mepegada W MOTpeOIEHUE DICKTPUUECKOUN
SHEPruM. OKOJOTMYECKHME PHUCKH TMpU MPOU3BOJCTBE 3IIeKTpodHepruu. Kymnbrypa
WCIIOJIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOHWCTBA U NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MePEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB  KojeOaTeabHOM  cuUCTeMbl  (IPYKUHHBIM WM
MaTeMaTUYeCKU MASITHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUIA.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumnorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HANpsDKEHUST OT BPEMEHM) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mpu  mociaeAoBaTeNbHOM — COGAMHEHMM  PE3UCTOpa,  KaTyLIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIeKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIEOaHUH Irpy3a HA HUTH OT JJIMHbI
HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMEHHOTO TOKa B ILIEMHM W3 TOCJIEI0BATEIbHO COCIUHEHHBIX
KOHJIeHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3I1eKmMpOMaAZHUNHbBLE 80TIHbL

MexaHnueckue BOJIHBI, ycloBUs — pacnpocTpaneHus. llepumon. Ckopocthb
pacnpocTpaHeHHs U AjuHa BOJIHBL. [lonepeunblie u npoaoiasHbie BoJHBL. MHTEpdepentius
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCIIOBHUSI M3JIYYEHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauust BektopoB E, B, V B snektpomarautHOi BosHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TMPEJIOMIICHHUEe, TMospu3anus, audpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana »1€KTpOMAarHUTHbIX BOJH. [IpuMeHEHUE 53JIEKTPOMArHUTHBIX BOJH B
TEXHUKE H OBITY.

[IpyHIMIOBEI paguOCBA3H U TeneBUAeHUA. Pannonokanms.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YyJIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEIULHHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nedn.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPaHEHUE ONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakxeHHs ¥ MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

HabGmonenue nateppepeHunu u TuPppakiui MEXaHMYECKUX BOJIH.

3BYKOBOU PE30HAHC.



HalGntoneHue cBsizu TPOMKOCTH 3ByKa U BBICOTBHI TOHA C aMIUIUTYJIOM M 4aCTOTOM
KOJIeOaHUI.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMosnmHeliHOE pacnpOCTPaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyu cBera. ToueyHbI HCTOUHUK CBETA.

Otpaxxenue cBeTa. 3akoHbl OTpaxkeHus cBera. llocTpoeHne u300pakeHUN B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKkOHbI TMpEIOMJIEHHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiienusi.  [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHBI  yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro ceera. L[Ber.

Cobwuparomue U pacceuBarolue JUH3bL. ToHkas nuH3a. DOKYCHOE paccTOsHUE U
onTHYECKasi cwia TOHKOW JuH3bL. [locTpoeHue wu300pakeHHi B COOHMpAOIIUX MU
pacceuBaromux JuH3ax. Gopmysia TOHKOW JIMH3bI. Y BEIUYEHUE, TaBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonuoBas ontuka. Uutepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOIIOJIEHUST MaKCUMyMOB W MHHUMYMOB B HMHTEP(PEpPEHIIMOHHONW KapTUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakimoHHas peméTka. YcloBHe HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne ycTpoHWCTBA M MPAKTUYECKOE IPUMEHEHWE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIN amnmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nupakiMoOHHas peméTKa, MoIsIPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE  pacHpOCTpaHEHWE, OTPaXEHUE U  MPEJIOMJIICHUE  CBETA.
OnTuaeckue mpuOopsHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKSHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6monenne nudpakiyu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyuyeHnue cnexTpa ¢ MOMOMIbIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBbIO AUPPAKITUOHHONW PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophusie pabomoi

N3mepenue nokazaress NpeJoMIICHUS CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habmronenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHunbl PUMEHMMOCTH KJIACCUYECKOW MeXaHUKU. llocTynaTel cnenuanibHOU
TEOPUU OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTb MOAYJISL CKOPOCTH CBETa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAIICHUE
JUIAHBL.

DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHILIBIL.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTULBI. DHEPTUS MOKOSI.

Pasznen 7. KBanroBas pusuka
Tema 1. Inemenmot K6anmMoeoi ONMUKU

®oronsl. Popmyna [lnanka cBsi3u SHEpruM (POTOHA C €ro YacTOTOM. DHEprus u
uMIyJbc poToHa.
OtkpeiTie u uccnenoBanue ¢oroddpdexra. Onbitel A. I'. CroseroBa. 3aKOHBI

dotoadpdexra. VYpaBuenue OiHmTerHa g dorodddexra. «KpacHas rpaHUIA»
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHnuueckne yCcTpoHCTBA MW TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemTHEro ¢poTodddexra.
CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnbiTel Pesepdoprma mo paccesHuO o -9acTHIL.
[Tnanerapuas moxaenb atoma. [loctynarer bopa. M3nyuenue u norsomenue GoToHOB MpU

MepexoJie aroMa C OJIHOIO0 YPOBHA »Heprur Ha Apyroil. Buabl cnektpoB. Crextp
YPOBHEH SHEPTUU aTOMa BOAOPOAA.

BosnnoBbie cBoiicTBa wactuil. Bomubl e bpoinmsa. KopnyckyJsipHO-BOJHOBOM
JyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE INMPUMEHEHHE: CIIEKTPaJIbHbIM aHaJu3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

Habnronenue nuHEHYaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIAE  CIIOKHOCTb  CTpOeHMs  sfapa. OTkpbiTHE
paanoakTuBHOCTH. OmnbITel Pe3epdopnaa mo ompeneneHuio cocTraBa pagdOaKTUBHOIO
u3nyuenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OtkpeiTe mpoTOHAa U HeiTpoHa. Hykinonnas wMoxens sapa I'eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio aapa. M3oromsl.

Anbda-pacnan. DNeKTpOHHBIA W MO3UTPOHHBIM OeTa-pacnaj. ['amMma-u3inydeHue.
3aKOH paAMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledekT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1€p.

Snepubiii peakrop. Tepmosinepubiii cunTes. [IpoGiembl U MepCHeKTUBBI SAECPHOU
DHEPIreTUKU. DKOJIOTUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnuHCTBO hrsnueckoil KapTUHBI MUpa.

TexHuueckne yCTpOHCTBA M NPAKTHUYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTUS acTpoHOMMH. [IpuUKIaJHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBHKCHHUE.

CosiHeuHasi cucTeMa.

Connne. ConneuHasi akTUBHOCTh. VIcTounuk sHeprun CostHIA U 3BE3T. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. [[narpamMMa «CHEKTpalbHBIN KIACC — CBETUMOCTbBY. 3BE3IbI
[JIABHOM MOCIEN0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3]1 IIaBHOU
nocieaoBaTebHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbBIE MPENICTABICHUS O
MIPOUCXOXKIAEHUHU U 3BoJOIMU CoJHIA U 3BE3/. DTallbl KU3HU 3BE3].

Muneunsiii Ilyte — nama [amaktuka. Ilomoxenue u aBuxenue CoJiHIIA B
lNanaktuke. Tumbel ranaktuk. Panvoramaktuky u kBaszapbl. UEpHBIE HOBIPBI B SApax
rajakTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ia. Pasberanune ramakTHK.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHast ctpyktypa Beenennoil. Metaranaktuka.

Hepeménubie npoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus



HaGntonenust HEBOOPYXKEHHBIM TJ1a30M C  KCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENIeHUs MOJO0KEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO AaTy:
OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOTYIIAPHS U IPKUAE 3BE3MBL.

Ha6monenus B Teneckon Jlynsl, mnanet, Mueunoro IlyTtu.

Oobo01maomee MOBTOPEHUE

Ponb ¢u3uku u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOU, COLUAIBHON U
ATUYECKON cepax AESATENBHOCTU YEJIOBEKa, pPOJb U MECTO (PU3UKM U ACTPOHOMHUHU B
COBPEMEHHON Hay4yHOW KapTHHE MUpa, pojib (U3MYECKON Teopuu B (HOPMHUPOBAHUU
MpeAcTaBleHUd 0 (U3MUECKOW KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B
o01IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnuku 0a30Boro ypoBHs B 11 kiacce oCylmIeCTBISIETCS C yUETOM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH, OMOJOTHUHU, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle  noumamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4YHBIN (akT, rumnoresa, ¢pusndeckas BEIMYMHA, 3aKOH, TEOPUS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOICJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelleHHe CHCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKIUU HA OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB, IIPOU3BOIHBIE
AJIEMEHTApHbIX (DYHKUUH, MPU3HAKK MOAOOUS TPEYroJIbHUKOB, ONpEENICHUE IUIOIIAau
TIOCKUX GUTyp U 00BEMA Ter.

Buonoeus: snekTpuyeckue sIBICHUS B )KUBOM IpUpPOJE, KojebaTeabHble IBUKEHUS
B JKUBOM IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM NPUPOAE, ACUCTBUE paavaluy Ha
JKUBBIC OPTaHU3MBI.

Xumusa: CTPOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagpusa: marHUTHBIE TOJIIOCa 3€MIIM, 3aJI€)KU MAarHUTHBIX PyH, (OTOChEMKa
3€MHOM MOBEPXHOCTH, MIPEICKA3AHNUE 3E€MIICTPSICCHUMN.

Texnonocua:  NAHAM  DJIEKTpOIIepenady, TIEeHEepaTop  IIEPEMEHHOro0  TOKa,
AJIEKTPOABUTATENb, NHAYKIIMOHHAS I1€4Yb, paxap, paguoNpUEMHUK, TEIEBU30p, aHTCHHA,
tenegon, CBU-neub, mpoOEKIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJTHEYHAs OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pus3ukay Ha YpoBHE CpeIHEro o0Iiero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOKHO OOECHEYUTh JOCTHIXKEHUE CIEAYIONIUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUsI y4eOHOro mnpenmera «Duszuka» TOKHBI
OTpaxaTb  TOTOBHOCTh U CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHN MO3UIIUEH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM
POCCUHCKOTO OOIIECTBa, paclIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIBHOCTH B
MPOIECCE peai3allii OCHOBHBIX HANpPaBJICHUN BOCMHUTATEIILHON NESTEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOW TMO3HMIMKM OOYYaoIIerocs KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa;

IIPUHATHE TPaIULIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKUX 51
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO [IESATEIBHOCTH B HHTEpECax TIPaKIaHCKOIrO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICUCTBOBATh C COLIMAJIBHBIMM MHCTUTYTaMU B COOTBETCTBUU C HMX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIECHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTUKEHUIM POCCUNCKUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OILIGHHWBATh CHUTYallUI0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYasg OCTETHUKY HAy4YHOrO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpPEC K PAa3IU4YHbIM cdepaM Mpo(PecCHOHATBHON NeATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUM3MKOW U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTU (PU3UKHU
Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCOZHAHHE TJIO0ATLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYILIECTBIICHUE JEHMCTBUA B OKPYXKAKOIIEH Cpele Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHue OIbITa AEATENbHOCTH 3KOJOTMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
UMEIOILIUXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME IIEHHOCTHM HAyYHOMN JESTeNIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHHS
(U3UKU OCYIECTBISATh MPOEKTHYIO M UCCIIEI0BATEIbCKYIO AESITEIBHOCTh UHNBHUYaIbHO
U B TpYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (POPMYIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;
ONPEAEIATD LEJIH ACATSIBHOCTH, 3aJaBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B pacCMaTpUBAEMBIX (PU3MUECKUX
SIBIICHUSX,
pa3pabarbiBaTh IUIaH pemieHus MpoOJieMbl C YYETOM aHalM3a HMMEIOIIHUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCHUTh KOPPEKTUBBI B JICSATECIBHOCTh, OILICHUBATh COOTBETCTBUE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHHUPOBATh M BBITIOJHATH PabOTy B YCIOBHSX PEaJbHOr0, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aNMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe uccienoBaTe/IbCKHe 1eMCTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TIOHATUSIMH M  METOJIAMHU
bu3nUecKol HAyKH;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKOW W MPOEKTHOH MESTeThHOCTH B
00nacTi (U3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATENHOMY TMOUCKY METOJIOB
peleHus 3a1a4 (pU3NIecKoro coaepkaHusl, MPUMEHEHHUIO PA3IUYHBIX METO/IOB TIO3HAHMS,

BJIAJIETh BUJIAMU JESATEILHOCTH T10 MOJIYYCHHUIO HOBOTO 3HAHUSA, €TO MHTEPIPETAIUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYalUAX, B TOM YHCIE TMPH
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATh NMPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3a/ady, BBIIBUTAThH
THIOTE3y €€ pelIeHHs, HaAXOAUTh apryMEHTBI AJsl T0Ka3aTelbCTBa CBOMX YTBEPIKICHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJyUYEHHBIE B XOJI€ PELICHHs 3aladdl pe3yJbTaThl, KPUTHUECCKH
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIHHON JIEATEIBHOCTH,
B TOM YHCIIE TIPY U3YYCHUHU (U3HKH;

JaBaTh OIICHKY HOBBIM CUTYAaIIHSIM, OIICHUBATh MPHOOPETEHHBIN OTIBIT;

yMeTh  TEPEHOCHUTh 3HAHWA 1O  (QU3MKEe B  MPAKTUYECKYyI0  00JIacTh
KHU3HEICITCTHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJaJ€Th HABBIKAMHM TIOJNY4YeHHs] HH(QOpMaAlMU (PU3UYECKOTO COJCpKAHUS U3
UCTOYHUKOB  Pa3HbIX THUIIOB, CAaMOCTOATENBHO OCYIIECTBIISITH IOWCK, aHAaJuU3,
CUCTEMATH3allMI0 W MHTEPHpEeTalnilo HMHPOPMAllMM pa3IUYHBIX BUAOB U  (opm
IPE/ICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPeACTBAa MH(MOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a7a4 ¢ COOI0IEHUEM
TpeOOBaHUI HSPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THUTHUEHBI, peCcypcocOepeKeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 CONIEp)KaHUs B Pa3IMYHBIX (opMmMaTax ¢ y4&ToOM
Ha3HaueHUs WHOOpPMAIMU ¥ 1ENEeBOM ayauTOpUH, BBIOMpash ONTUMAIBHYIO (GOpMY
MPEJCTaBICHUS U BU3YyAIU3AlUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U UHAUBUIYAIbHON paOOThI;



BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI C YUETOM OOLIUX UHTEPECOB U
BO3MOXKHOCTEMN KaXKJ0I'0 YICHA KOJUIEKTUBA,

NPUHUMATh LEJIA COBMECTHOM NEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUSA T10 €€ JOCTUKECHUIO: COCTABIATH IUIAH JIEHUCTBUM, PACIIPEIEIATh POJIU C YUYETOM
MHEHHI YUYaCTHUKOB, 00CYK/1aTh pPe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHUBAaTh KA4eCTBO CBOETO BKJIAJla W KaXKJIOrO ydYyacTHHMKAa KOMaHIbl B OOIIUH
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  NIPOEKThI, OLEHUBAThL MJIEU C T[IO3UIMA  HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMMO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIIECTBIISATh MO3HABATEIIBHYIO JICITCIIBHOCTh B 00JACTH (PUBHKHU
Y ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1aUH;
CaMOCTOSITEILHO COCTAaBJATh IUIAH PEUICHUS PACUYETHBIX M KAYECTBEHHBIX 3ajady,
TJIaH BBITIOTHEHUS TTPAKTUUECKON paboThl C yU€TOM MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacIIMpATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTEHUN;
JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pElICHHE;
OILICHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (POPMHUPOBAHHUIO W TIPOSIBICHUIO JSPYAHMIIMH B 00JacTH (DU3HKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
aBaThb OILICHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;
BIAJCTh HABBIKAMH IIO3HABATEIIBHONW pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUUA U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHUI;
UCIIOJIb30BaTh TPHUEMBI pediekcuu s OIEHKH CHUTyallid, BBIOOpa BEPHOTO
peLICHUS;
YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PEUICHUS 0 UX CHUKEHHIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU AHATU3E PE3YIbTATOB JACSITEIBHOCTH;
MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPHU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUIUOKH.



B mpouecce DOCTHXKEHUS JIUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTrPaMMBI IO
dbu3uKe 1715 YPOBHS CpelHET0 o0IIero oopa3zoBanusi y 00y4YaroIIUXCsl COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN UHTEIJIEKT, IPEANOoNaraloui copMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKJIOYAIOLIErO0 CIOCOOHOCTh NOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJETh HAINpPABIEHUS PA3BUTUS COOCTBEHHON SMOLMOHAIBHOU C(ephl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETyJUPOBAaHMs,  BKJIIOYAIOUIETO  CAMOKOHTPOJb, YMEHHUE  MPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEACHHE, CIOCOOHOCTh aAanTHPOBATHCA K AMOIIMOHAIBHBIM
M3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAI[MH, BKIIOYAIOUIEH CTpEMIICHHE K JOCTUKEHUIO 1IeJId U yCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/I U3 CBOMX BO3MOXKHOCTEH;

AOMIIATUH, BKJIIOYAIOUIEH CMOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUU OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHHUS C
APYTUMU JIFOIBMH, 3800 TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMOIUKTHI.

INPEJIMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JTOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMECHUI:

JEMOHCTPUPOBATh Ha TMpUMEpaxX pojb U Mecto (u3uku B (GOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM,
B MIPAKTUUYECKOU JAEATEIbHOCTH JIFOJECH;

YUHUTHIBaTh TPAHUIIBI MPUMEHEHHUS U3YYEHHBIX (PU3NUECKUX MOJIEIeH: MaTeprabHas
TOYKa, WHEpIMaJIbHAs CHUCTeMa OTcuéra, aOCOJIOTHO TBEPIOE TEIO, HJCAIBHBIM Ta3,
MOJICJIM CTPOCHUSA Ta30B, JKUIAKOCTEW M TBEPABIX TEJ, TOUCHYHBIA SJIEKTPUUECCKUMN 3apsij
IpH pereHnr GU3NISCKUX 3a/1a4,

pacrio3HaBaTh (GU3UYECKUEC SBJICHUS (TIPOILIECCHI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIAPHO-KUHETHYECKOU TEOpUH CTPOECHHUS BEIleCTBa u
BJICKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSAMOJIMHEHMHOE JBUKCHHE,
CBOOOJIHOC MAJICHUE TeJ, NBM)KCHUE I0 OKPYKHOCTH, WHEPIUS, B3aWUMOJICHCTBHE TeE,
muddy3us, OpOYHOBCKOE JBMIKCHHE, CTPOCHHUE KXUIKOCTCH M TBEPABIX TEJ, U3MCHCHHE
o0béMa Tenm Tmpu HarpeBaHWHM (OXJAXIECHHWH), TEIJIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCALIUS, IUIABJICHUE, KPUCTALUIN3AIMS, KUIICHUE, BIAXHOCTh BO3/yXa, MOBBIIICHUE
JIABJICHUSI Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBI3b MEKIY MapaMeTpaMu
COCTOSIHUS Ta3a B M30MPOIECCAaX, AJICKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3aPSI0B;

ONHUCHIBATh MEXAaHUYECKOE JBWKECHHUE, UCIOJIB3yS (PU3MYECKUE BEIUYUHbI:
KOOpJIMHATa, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, Cuja, UMITYJIbC
Tela, KWHETHYECKas »OHEpPrus, IOTEHIMaJbHAs »JHEpPrus, MeXaHudeckas paborTa,



MEXaHWYecKasi MOIIHOCTh; MPU OMUCAHWU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICT
UCIOJb3YEMbIX BEJMYMH, UX OOO3HAUEHUS U €IUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh M3YYCHHBIC TEIJIOBHIE CBOMCTBA TEN U TEIUIOBBIC SIBICHUS, UCIOJB3YS
dbu3uYecKkue BETUYUHBI: JIaBIICHHE Ta3a, TeMIlepaTypa, CPEIHssl KUHETUYecKash SHEeprus
Xa0THYECKOTO JIBUKEHUS MOJIEKYJI, CPETHEKBAAPATUUHASI CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOThI, BHYTPEHHsIS SHEprus, pabora raza, KOIPOUIIMEHT IMOJE3HOTO JCHCTBUSA
TEIJIOBOTO JBUTATENsS; NPU OIMUCAHWM TMPABWIHHO TPaKTOBATh (PU3UUYECKUA CMBICT
UCIIOJIb3YEMBIX  BEJIMYMH, HUX OOO3HA4YeHUsS W E€IUHUIIBI, HaXOAUTh (POpPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BETUYHHAM;

OMHUCHIBATh H3YUYCHHBIC DJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBICHUST (MPOIECChl), HCMONB3Ys (pu3nuecKkue BEIMYUHBI: DJICKTPUUECKUN 3aps,
ANIEKTPUUYECKOE TOJIe, HANPSKEHHOCTh MOJIs, MOTEHIMAN, Pa3HOCTh IMOTEHIMANIOB; MpPU
OMHMCAaHWUN TIPABUJILHO TPAKTOBAaTh (PU3UUECKUN CMBICT HCMOIB3YyEeMbIX BEIWYUH, HX
0003Ha4YCHUS U EIWHMIIBI, YKa3biBaTh (HOPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU;

aHAJTM3UPOBATh (PU3UYECKUE MPOIIECCHI U SABJICHUS, UCTIOIb3Ys (PU3NYECKHE 3aKOHBI U
IPUHIUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 111 3axonsr HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW JHEPruH, 3aKOH COXPAHEHHS HWMITYJIbCA, MPUHILHUI CYNEPHO3UIIUU CHJ,
NPUHIIMIT PABHOMPABHS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIE€ 3aKOHBI, CBS3b CPEIHEN KUHETUYECKON SHEpruu
TEIUIOBOTO  JBMKEHHUS MOJIEKYJT C aOCOJIOTHOM TeMmIiiepaTypoil, TMepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHMsI AJIEKTPUUECKOro 3apsiaa, 3akoH Kynona, mpu 3Tom
pas3nuyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHUE U
ycJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMUIIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh yCIOBHS UX O€30MaCHOTO MUCTIOIB30BAHMS B TIOBCEIHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3MUECKHUX SBICHUN U TMPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH, Npu ISToM (POopMyIUpoBaTh
npoOiemy/3afaqy ©W THUIOTE3y Yy4eOHOro OKCIepUMEHTa, CcOoOMpaTh YCTAaHOBKY W3
MPEIIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMbIE ¥ KOCBEHHBIE M3MEPEHUsI (GU3MUECKUX BEITUYHH, MPU ITOM
BBIOWPATH ONTUMAJIBHBIN CTIOCO0 M3MEPEHUS M UCIIOIh30BATh M3BECTHBIE METO/BI OLICHKU
MOrPELTHOCTEN N3MEPEHUN;

MCCJIEIOBATh 3aBUCHUMOCTH MEXIY (DU3MYECKUMHU BEIIMYMHAMHU C HMCTIOJIb30BaHUEM
MPSMBIX W3MEPEHHM, TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAC TaONWI W TpaduKoB, nenaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICIOBAHNUS,



co0JIro1aTh TpaBuja 0€30MacHOro TPyJa MpU MPOBEICHUHN UCCIEAOBAaHUN B pamMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKONM MU MPOEKTHON JESITeIbHOCTH C
WCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JA0OPATOPHOTO 000PYAOBAHUS;

pemaTth pacuy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3UYECKON MOJIETBI0, UCIONb3YS
dbu3ndecKkue 3aKOHbI W TPUHIMIIBI, Ha OCHOBE aHaJM3a YCIOBUS 3aJa4yd BBIOMPATh
(bU3UYECKYI0 MOJIEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (DOPMYIIbI, HEOOXOAUMBIC IS
e€ penieHus, MPOBOAUTH PACUETHl W OIEHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS
(br3uYeCKON BEJIUUNHBIL;

pelmaTth Ka4yeCTBEHHBIC 3aJlauyd: BBICTPAMBATH JIOTMYECKU HEMPOTHBOPEUUBYIO
IEMOYKY PACCYX ICHUN C OTIOPON HA M3YyUEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (HU3UUYECKUE
SIBJICHUS;

UCIIOJIB30BaTh TPHU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE HHGOPMaIMOHHBIE
TEXHOJIOTHH JIJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U TIPEACTaBICHUS YIeOHOM
U HAyYHO-TIOMYyJSApHOW WHGOpPMAIMM, TOJYYCHHOM W3 Pa3IMYHbIX HCTOYHHKOB,
KPUTHUUYECKHU aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

MPUBOJAUTL TPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B TOBCEIHEBHOW KU3HMU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpalieHMHM C M[pudopaMd U TEXHUUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3JI0pPOBbS U COOJIIOJEHHUS HOPM SKOJOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B IPYIIE C BHIMOJHEHUEM Pa3IUYHBIX COI[MATBHBIX POJIEH, IMIIAHUPOBATH
paboTy TPYIIIbI, PAlMOHAIIEHO PACIIPEACNATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTAaHJAPTHBIX CUTyalUsAX, AJEKBATHO OLEHMBATH BKJIAJ KaXJOr0 M3 YYaCTHUKOB
TPYMIIBI B pEIIEHUE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy obOyuenuss B 11 kiacce mpeIMeTHbIE Pe3ylbTaTbl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPUMEpax poib W MecTo Gu3uku B (QOpMUpPOBAHUU
COBPEMEHHOM HAYYHOU KaPTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKU U TEXHOJIOTH,
B MPAKTHYCCKON JNEATEIBHOCTH JIIOJICH, IETOCTHOCTh U €AUHCTBO (U3UYCCKON KapTHHBI
MHUpA;

VYHUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YYCHHBIX (U3MUECKHX MOJIETICH: TOYCHHBIN
ANEKTPUUYECKUI 3apsjl, JIyd CBETa, TOUEUHbIH MCTOYHUK CBETa, siIEpHAsT MOJENIb aToMma,
HYKJIOHHAsi MOJIETh aTOMHOTO s/Ipa MPU PEIIeHnH (PU3NIECKUX 3374,

pacno3HaBaTh (pU3NUECKHE SBICHUS (ITPOIIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOW (PU3UKHU: DIIEKTPUYECKas TMPOBOJAMMOCTD, TEIUIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHuTHOE JCHUCTBHUSI TOKAa, B3aWMOJICCTBUE MArHHUTOB,
AJIEKTPOMArHuTHas MHAYKIUS, JEHCTBHE MAarHUTHOIO IOJS HA MPOBOJHHUK C TOKOM U
NBIDKYIIUNCSA 3apsll, DJICKTPOMArHUTHBbIE KOJEO0AHWS U BOJIHBI, MPSIMOJIMHEHHOE



pacupoCTpaHEHHE CBETa, OTPAKEHUE, MpesroMieHue, HHTepdepeHuus, Audpakuus u
MOJIApU3ALMs CBETa, JUCIEpPCUsi CBeTa, (oTornekTpuueckuil s3pdexr (dpoTodrddexr),
CBETOBOE JIABJIICHHE, BO3HMKHOBEHHME JIMHEWYATOro CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OMHUCHIBATh M3Y4YEHHBIE CBOMCTBA BeIIeCTBAa (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE, DJECKTPUUYECKYI0 MPOBOJAMMOCTh PA3JIUYHBIX CpPEel) U DICKTPOMATHUTHBIC
sABJICHUST (IIPOLIECCHI), UCIONB3Yd (PU3MUECKUE BEJIIMYUHBI: AJICKTPUUECKUN 3apsj, cuia
TOKa, OJJIEKTPUYECKOE HANpsKEHUE, DIEKTPUUYECKOE  CONPOTUBIEHUE, PA3HOCTh
MOTEHITUATIOB, AJIEKTPOABUKYINAs cuja, padoTa TOKa, MHAYKIIMS MarHUTHOTO TOJIsA, CHJIa
Awmnepa, cuna JlopeHnla, HWHIYKTUBHOCTb KATYIIKH, OHEPIrUs OSJIEKTPUYECKOTO U
MAarHuTHOTO TOJIEH, TIEPUOJI U YacToTa KoJIeOaHWI B KOJeOaTeIbHOM KOHTYpE, 3apsji U
cujga TOKa B TIPOIECCe TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJjieOaHui, (HOKYCHOE
paccTosiHUE€ U ONTHYEeCKas Cuja JIMH3bI, TpPU OINHUCAHUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUI CMBICII MCIOJIb3YEMbIX BEJUYWH, UX O00O3HAUCHUS W CJIMHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU BEJIMYNHAMU;

OMUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUSI W TMPOIECCHI, UCTONB3Yys (hU3NUeCcKue
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTa CBETA, DHEPTUS U
UMITyJIbC (DOTOHA, TIEPHOJI TMOJypacraaa, SHEPrusi CBSI3U aTOMHBIX SFEp, MPU OMUCAHUM
PAaBWIBHO TPAKTOBATh (DU3UUECKUN CMBICIT MCHOIb3YEMbIX BEIMYUH, UX 0003HAUYCHUS U
CAVHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYI0 BEIUYMHY C
JIPYTMMH BEJIMUYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3NMUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NYECKUE MPOIIECCHI U SBIICHUSA, UCTIONB3Ys (PU3NMUECKUE 3aKOHBI U
OpUHUMUIBI: 3aKOH OMa, 3aKOHBI MOCJEAO0BATENBHOTO M MAapajuIeIbHOrO0 COEAUHEHUS
MIPOBOJIHUKOB, 3aKOH JIkoyisi—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOW WHIYKIHWHU, 3aKOH
OPSMOJIMHENHOTO  PAaCOPOCTPAHEHUS CBETA, 3aKOHBl OTPA)XXEHUsS CBETA, 3aKOHBI
NpEeIOMJICHHSI CBETa, ypaBHeHUE OWHIITeWHa minsi Qorodddexra, 3aKOH COXPAHCHHS
SHEPI'UH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPHUUECKOTO 3apsiia, 3aKOH
COXpaHEHHs] MacCOBOI'0 YHKCIIa, MOCTYNaThl bopa, 3aKOH paJiMOAaKTUBHOIO pachajaa, Npu
ATOM pa3inyaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHUE U
ycia0BuUsl (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HANpaBJICHUWE BEKTOpPAa WHIAYKIMUM MAarHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, CUJibl AMmIriepa u cuibl JlopeHua;

CTPOUTH M OIHUCHIBaTh H300pakKeHUE, CO3/1aBa€MOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PU3MUECKHUX SBICHUN U TIPOIECCOB C
UCIIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX M3MEpPEHHI: Tpu 3ToM (HOpPMYIHPOBATH
npoOiemy/3afaqy ¥ THUIOTE3y Yy4eOHOrO OKCIEpUMEHTa, CcOOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000pYI0BaHMUSI, IPOBOJUTD OMBIT U (OPMYJIUPOBATH BHIBOJIBL;



OCYIIECTBIITh MPSIMbIE U KOCBEHHbIC M3MEPEHUS (PU3NUECKUX BEIUYMH, MPU ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCOO0 U3MEPEHUSI U UCIIOIB30BaTh U3BECTHBIE METO/IbI OICHKU
IIOIPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C HCHOJb30BAHUEM MPSIMBIX
W3MEpPEHUN: TMpU OTOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEIWYUH B BUJIE TaOIMUI] U rpaduUKOB, JeiaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

co0Jro1aTh TpaBuja 0€30MacHOro TpyJa MpU MPOBEICHUHN UCCIEIOBAaHUN B pamMKax
y4eOHOT'0 JKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEILCKOM W TMPOEKTHOM JeATebHOCTH C
UCITIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JJa00OpaTOPHOTO 000PYAOBAHUS,

pemaTth pacu€THbhIE 3aJa4d C SBHO 3aJlaHHOW (PU3MYECKON MOJIEIBI0, UCIONB3Ys
dbu3ndecKkue 3aKOHbI W TPHUHIUIIBI, Ha OCHOBE aHaJM3a YCIOBUS 3aJa4yd BHIOMPATh
(bU3UYECKYI0 MOJIENb, BBIICTATh (U3UUYECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIC JIJIs
e€ pemieHus, MPOBOAUTH PACUYEThl U OLICHWBATh PEAJTBLHOCTH IOJTYYEHHOT'O 3HAYCHMUSI
(bu3UYEeCKON BEJIMUNHBI;

pemath KadyeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTHYECKU HEMPOTHBOPECUUBYIO
IIEMOYKY PACCYXICHUN C OTIOPON HA M3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKHE
SIBJICHUS;

UCIIONIb30BaTh MPU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALMU U MIPEACTABICHUS yueOHON
U Hay4dHO-TIOMYJSpHOW MHGPOPMAIMK, TOJYYCHHOW €3 Ppa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOJyd4aeMyt0 HH(POPMAIIUIO;

OOBSCHATH TPHUHIMIBI JEHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuvaTh yCIOBHS MX 0€30MacHOTO UCTIOJIBb30BAHUS B TOBCEAHEBHOM JKU3HMU;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3UKE B TOBCETHEBHOW KU3HU IS
oOecrieueHusi 0€30MaCHOCTH TPU  OOpalieHHMH ¢ M[pudopaMu W TEXHUYECKUMHU
YCTPOWCTBAMHU, [IJIi COXpPAHEHUsS 3J0pPOBbS W COOJIONEHUS HOPM OSKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpYIE C BBHITOJHEHHEM Pa3IWYHBIX COIMAJIBHBIX POJICH, TUTAHUPOBATH
paboTy TPYIIIbI, PAMOHAIIBHO PACIIPEACIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTaHJApPTHBIX CUTyalUsX, aJCKBAaTHO OLEHMBATh BKJIAJl Ka)KJIOIO M3 YYaCTHUKOB
IPYIIIbI B pEUIEHUE PacCCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHUSI
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7iA1bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnuoreka [JOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIM dneKTpUdYecKuid TOK. TOku B

bu6mmoreka [{OK

4.2 Pa3IMYHBIX Cpeiax 12 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KUIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNeKTpUYECKUU TOK B raszax.

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

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN

66 3neKTpuueckuii Tok. Toku B 1 bubnuoreka [IOK
pasnuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHTEJIe

67 PezepBublit ypok. KonTposibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNEeKTPOMarHUTHAS UHIYKIIHSD)

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



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

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

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

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrif ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



