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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEHUSI OCHOBHOW 00pa3oBaTenbHON MporpamMmsl, npeactaBieHHbIX B OI'OC
COO, a Ttaxxe c yu€toMm ¢eaepanbHOil pabouell mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dPu3uka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3UKE HaAIpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JESTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (U3MKE  COOTBETCTBYET
tpedoBanusiM OPI'OC COO k mIaHUPYyEMBbIM JUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeAMETHBIM pe3yJIbTaTaM 00y4YEHUs, a TAKIKE YUUTHIBAET HEOOXOIUMOCTh
pean3alliid  MEXIPEJAMETHBIX CBsi3ed (PU3UKH C €CTECTBEHHO-HAYyUHBIMH
y4eOHBIMU TIpeAMeTaMu. B Hell onpenemnsioTcs OCHOBHBIC €U H3yYeHUs
(U3HKM Ha YpPOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpelIMETHbIE, MPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM o0y4eHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX NPHUPOAbI, BBICTyHas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHM 00 okpyxkawomem wmupe. IlIkonsHbIA Kypc (Qu3nkm —
CUCTEMOOOpa3ylOIMi Il  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3y4yaeMbIX XHUMHEH, Ouosiorued, Quznueckod reorpadueid U acTpoOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MYECKMX 3HAHUM ONpeneisieT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMM B cdepe 3HEPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 33JJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(opMHpOBaHME YMEHUW NPUMEHITh HAYYHBIA METOJ [O3HAHMUS TPH
BBINIOJIHEHUH UMH YYE€OHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOmiero oOpa3oBaHUs
MOJIOKEH P HACH, KOTOPbIE MOXHO pacCMAaTpuBaTh KaK MNPHUHIMIBI €ro
MOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEMl KypC SIBJISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AesioB (PU3HMKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3UKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTcCs
(dbopMHpoBaHue NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaiivs mpearnosiaraeT UCHOJb30BaHUE
I'YMaHUTAPHOTO MOTEeHIMANIa (U3UYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3ukM ¢ pa3BUTHEM OOIIEeCTBa, a TaKXkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.



Hoesa npuxnaonoii Hanpasnrennocmu. Kypc Qusukum mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUHN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs: MOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJIOTHH, a Takke 00CYKICHUS
npoOiieM  palMoOHaIbHOIO  MPHUPOAOIOJB30BAHHUA U DKOJOTHYECKOH
0€301MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CPEJHEr0 OOIIEro
oOpa3oBaHUs SBISIOTCS pU3NYECKUe TeOpuH (POpMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PUZNUECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHUIIAX
MPUMEHUMOCTH TEOpUM, JJIsi OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN W
MIPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIA TOAX0J B Kypce (U3UKH peanu3yercs
MPEXKJIEC BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOU JI€SITEIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (PU3UKH — 3TO HCIOJIB30BAHUE
CUCTeMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX TMPaKTHUYECKHX paboT. BeineneHne B yKa3aHHOM TEpEYHE
71ab0paTOPHBIX padOT, MPOBOIMMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
YYaCTHHUKaMHd 0Opa30OBaTEIbHOIO IMpollecca HCXOAsd U3  OCOOEHHOCTEU
IJJAHUPOBAHMS U OCHallleHHUs KaOuHera (usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYAIOIUMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCIIETIOBAHMS 3aBUCUMOCTEH (PU3UYECKHX BETUYHUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHME yneisieTCsl PEIICHHUI0 PacuETHBIX M Ka4eCTBEHHBIX
3angad. [Ipy sToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3MYECKOM MOJENbIO, TMO3BOJIIONIME NPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, Tak U WHTErpupys
3HaHWA W3 pa3HbIX paszzaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PUINUYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOJACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepuasbHO-
TEXHUYECKOMY OOeCIeueHUI0 y4ueOHOro mpoiecca 0a30BBbIM YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs JOJDKEH H3y4aThCsS B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (DU3UKHU WJIM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHETa MpPEAMETOB €CTECTBEHHO-HAy4YHOro HHKiIa. B kabuHeTe Qu3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOE OOOPYJOBaHUE JJISl BBINOJIHEHUS
YKa3aHHBIX B TporpamMMme 1o (PHU3UKEe YYCHHUYECKUX MPAKTHYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYI0BAHHE.

JleMoHcTpaninoHHoe o0opynoBaHue (GOpPMUPYETCS B COOTBETCTBUHM C
MPUHIIMIIOM MHHUMATBHONW JIOCTATOYHOCTH U OOECTIEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTPALMNA st
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHHH MW TIPOIECCOB, OMIUPHUUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHH.

JlaGopatopHoe 0OOpyOBaHHE MJISI YYEHUUECKHUX NPAKTUUYECKUX padoT
dopMupyeTcs B BUJ€ TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCs B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
71a00paTOpHOTO O0OPYIOBAHMS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCTIOJb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.



OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrE WHTEpECa M CTPEMIJICHHS OOYYalOMUXCS K HAyIHOMY
W3YYEHUIO MPHUPOJIBI, PA3BUTHE WX MHTEIUICKTYATbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTaBICHUH O HAYYHOM METOJ¢ TO3HAaHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysbTara WU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUe YyMEHUN OOBSCHATH SIBICHUS C MCIHOJb30BAaHUEM
(bu3HUecKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

(hopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH IIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JloCTIOKEHHE ATHX TeNielt 00ecTieunBaeTCsl PEIICHHEM CIIEAYIONINX 3a1a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEro 00pa3oBaHMs:

NpuoOpeTEeHUE  CUCTEMBbl  3HaHMW 00  o0muXx  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpUAX, BKJIKOYAass  MEXaHHKY,
MOJIEKYJIAPHYIO (DU3HKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO (DHU3UKY H
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHHE YMEHUN MPUMEHATH TEOPETHUECKUE 3HAHUS s
OObsICHEHUS (PUBMYECKUX SBJICHUNW B MNPUPOAEC U ISl TPUHSATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nUecKo MOJIENBI0, 3a7ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKOU MOJENH, aIEKBAaTHOW YCIOBUSIM 3a]1a4H;
MMOHUMaHUE (PU3NYECKUX OCHOB M IMPHUHIIUIIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB W  TEXHOJOTMYECKHUX MPOLECCOB, HX BIUSHUSA Ha
OKPY’KAIOIIYIO CpENy;

OBJIAJICHUE METOJAaMU CaMOCTOATEIbHOTO IJIAHUPOBAHMS U IPOBEICHUS
(pU3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETAlUd HHPOPMALIUH,
ONpeaeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHME  yCIOBMM 1 Pa3BUTHUSA yMEHUI MIPOEKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU IESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOILEro
obOpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemeiii B mporpamMMe Mo (pu3MKe TepedeHb JTabOpaTOPHBIX H
MPAKTUYECKUX pabOT SABISETCS PEKOMEHAOBAHHBIM, YUYHUTENb JETaeT BBIOOP
MpOBeJeHUST 1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
ocoOeHHoCTe| oOy4JaronIuxcs.



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoae. Hayunbsle METONBI MO3HAHUS OKPYXKAIOILIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopnenupoBanue (pU3NUECKUX SBIEHUH U mpoluieccoB. HayuHble rumnoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ IHU(PPOBbIE H3MEPUTEIbHBIC MPHOOPHI, KOMIBIOTEPHBIC
JNATYUKH.

Pazngexn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUsA, MyTH U TEpeMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOoiHOE TIafieHne. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuueinnoe nBuxeHue. JIBKEHHME MaTEPUAIBHOM TOYKH TIO
OKPYHOCTH C MOCTOSSHHOM IO MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCT,
nuHelHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTenbHOE
YCKOpEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue ABUAKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBUKEHUS Tena, OPOIIEHHOTO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTABHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

HanpasneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyeHnne HEpPaBHOMEPHOTO JBUXKEHUSI C IEJbI0O  OMNpeaeTeHuUs
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOIIECHUS MEXIY MyTSAMH, MPOUIAECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE MPOMEXKYTKHM BPEMEHHM IPU PABHOYCKOPEHHOM
JBIKEHUU C HA4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS [IAPUKA B BA3KON KUIKOCTHU.

N3yuenue nBukeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka



IIprammn  otHocuTensHOCTH ['aymunesa. llepseii  3akon  HproroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepno3unuu cuid. Brtopoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tperut 3akoH Herootona i
MaTepHUalIbHBIX TOYEK.

3akoH BcemupHOro tsiaroreHus. Cuna Tsoxectd. IlepBasg kocMuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHwus.
Cyxoe Tpenue. Cuia TpeHHs CKOJBXKEHHs U cujia TpeHus nokosa. Kosduument
TpeHus. Cruia CONpOTUBIIEHUS IPH IBH)KEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OcH BpauieHus. [lmewo cumbl. YcinoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHME Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TTAJICHHH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, OT ux aedopmMaruu.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJId, HMEIOIIETO OCh
BpalICHUSI.

Tema 3. 3akonbl coxpanenus 6 mMexanHuke

NMnynbc MarepuanbHOW TOYKH (Tesla), CUCTEMbl MaTe€pUalbHBIX TOYEK.
Nmnynec cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3aKOH COXPAHEHHWs MMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHajibHOM TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOUN IHEPTUHU.

[loTeHnmanbHass  SHEPrus. [loTeHnmanbHas ~ 3HEpPrus  YIpyro
neopMUpPOBaHHOM MpyXuHBL. [loTeHIManbHas SHeprus Tena BOJMU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHumanbHple W HENOTEHUMANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHUANIBHBIX CHJI ¢ U3BMEHEHHMEM MEXaHWYECKOW AHEPTruu CUCTEMBI Tell.
3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckue yCcTporuCTBa U MPAKTUYECKOE TPUMEHEHUE: BOJOMET, KOMNED,
NPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomuwl



N3ydeHnne aOCOTIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanne cBs3u pabOThl CHJIBI C H3MEHEHHMEM MEXaHUYEeCKOU
SHEPIUH TeJa Ha PUMEPE PACTSHKEHHSI PE3UHOBOIO JKI'yTa.

Paszpnen 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysus. Xapaxrep
JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3O0B,
KUAKOCTEN M TBEPABIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mojzener. Macca u pasmepsl Mosnekys. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TerioBoe paBHOBecue. Temnepatypa u €€ wusmepenue. [llkana
temneparyp Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KHMHETUYECKOW TEOPUU MICANbHOrO ra3a. AOCOJIIOTHAs TeMIepaTypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPTHMU TEIUIOBOTO JIBWXKEHHs dacTul rasa. lllkama
temneparyp KenbBuHa. ['a3oBele 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3onponeccsl B HACAIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACcTaBICHUE  H30IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BemlecTBa, (oTorpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHEHHM.

OnbIThl 110 TP PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita lITepHa.

OneIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMOJCHCTBUA.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS UACAIBHOIO rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

Omnpenenenre Macchl BO3ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnegoBanue  3aBUCUMOCTH  MEXAy  NapaMeTpamMd  COCTOSIHUS
pa3peKEHHOrO Trasa.

Tema 2. OcHoevl mepmoouHamuxu

TepmoanHaMuueckas cUucTeMa. BnayTtpennss JHEPIrus
TEPMOJUHAMHUUECKON CHUCTeMbl U CrmocoObl €€ wu3MeHeHus. KoimuecTBo
TEIJIOTBl U paboTa. BHYTpeHHss1 SHEprus OJHOATOMHOTO HWICAIbHOrO Ta3a.
Bunbl Tensonepeaayn: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUE. Y enbHas
TEMI0EMKOCTh BellecTBa. KoimuecTBo TEMIOThI MpH TEIIoNepeaaye.

[Tonsitue 00 ammabatHOM mnporecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHre epBoro 3aKkoHa TEPMOJAMHAMHUKHU K u3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpatumMocCTh TPO1IeCCOB B MIPUPOJIE.

TemnoBble  MamuHbL.  [IpUHUOWNBI  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi sHEpPrUM B TEIUIOBBIX MamMHaX. Koad@duiMeHT mosne3Horo



nevcTBus TeruioBod MamumHbL. [{ukn KaprHo u ero kosdduimeHT mone3Horo
AeHCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOIMIHHUK, KOHIUITMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BHUIET
MpoOKW W3 OYTHUIKH TIOJ ACHCTBHEM CXXATOTO BO3/yXa, HarpeBanue sdupa B
JATYHHOU TPYOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHeHne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIJIonepeaaye.

OneiT Mo aanabaTHOMY pACIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenn mapoBoil TypOWHBI, JBUTATElIs] BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u kKoHAeHCanws. Vcnaperue u kumneHue. AOCOTIOTHAS
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT JaBICHUS.

TBépnoe temo. Kpucrammueckune u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaM3anys. Y ieapHas Teriora miasieHus. CyomuManus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue ycTpoilCTBa M TNMPAKTHYECKOE NMPUMEHEHHE: THUTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIyYEHHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepeHre OTHOCUTENIbHOM BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3aums Tel. ODJNEKTpUYeCKUMd 3apsa. J(Ba BHAA SIIEKTPUYECKHUX
3apAnoB. [IpoBOAHUKY, AMAIEKTPUKH U TOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsigoB. 3akoH Kymnona. TouyeuyHbId 3€KTpUUECKHI
3apsa. DnekTpudeckoe nose. HanpsokEHHOCTH anekTpudeckoro noss. [Ipuaoun
CyHEPIO3ULINU ANEKTPUYECKUX TMOJIEH. JIunun HaMpPsHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

Pabora cun oanekrpocrarnueckoro nosis.  [lorenmman. PasHocTh
NoTeHUHAIOB. [IpOBOAHUKM W NUAPIEKTPUKUA B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpryeckast MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIJIEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMMPOBAJIbHBIN aniapar, CTPYWHbBIN IPUHTED.



Jemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA DIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCTaTUYECKast 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAIN
IJJACTHH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

OJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s yyacTKa LETH.

DNEKTPUYECKOE COMPOTUBJIECHUE. YJIETbHOE CONPOTHUBIICHHE BEILECTBA.
ITocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jkoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMBbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[HonynpoBonuuku. CoOcTBeHHass M NOpPUMECHAas  MPOBOAMUMOCTD
MOJIyIIpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKHM TOK B PpacTBOpax MW paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUUECKUM TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIN
pazpsa. Monuus. [1nazma.

TexHuyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKA, 3JEKTPOHArpeBaTesbHbIE MPHUOOPHI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHHS, BAKYYMHBIN
IUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO/,
rajbBaHMKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS HWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe wu3MmepeHue HNEKTpOABUAKYIIEH cuibl. KopoTkoe 3amMbikaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psax U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mMepeHne neKTpoABUKYILEN CHUIIbI HICTOYHUKA TOKA U €T0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaOmronenue anexTposusa.



MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
y4€TOM COJEpKATEIbHbIX MEXMPEAMETHBIX CBSI3€l C KypcaMH MaT€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

MesicnpeOomemnule nonsimus, CBI3aHHBIE ¢ U3yYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (PrU3uuecKkas BEIMYHHA, 3aKOH,
Teopus, HaOIIOeHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHMH, JHMHEWHas (yHKIuS,
napabona, rtunepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPHUCCKHE
(GyHKIIH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPHUECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKIIMH HAa OCH KOOPIMHAT,
CJIO’KE€HUE BEKTOPOB.

Buonocus: mexaHWmueckoe ABW)KCHHE B JKMBOM mpupone, Auddysus,
OCMOC, TEIJIOOOMEH J>XUBBIX OpPraHU3MOB (BHIbI TEILIONEpenayH, TEIIOBOE
paBHOBECHE), DNIEKTPHUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEIECTBA, MOJISIpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Te,
KHUJIKOCTEH WM Ta30B, HJIEKTPUUYECKUE CBOMCTBA METAJUIOB, DJCKTPOIUTUYECKAS
TUCCOIMAITNS, TaTbBAaHHUKA.

l'eocpagpus: BnaxXxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJAIIUITHUKH, HCIIOJIb30BAHHE 3aKOHA COXPaHCHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET W JAPYTUE), ABUTATElIb BHYTPEHHETO
CropaHus, TapoBas TypOWHa, OBITOBOM XOJOIWIBHHUK, KOHIUIIUOHED,
TEXHOJIOTHMH  TOJYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIe
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATHYECKas  3alluTa,
3a3€MJICHUE 3IEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNbHbIE  MPUOOPBI,  IIEKTPOOCBETUTENBHBIE  TPUOOPHI,
raJbBaHHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoagMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHblE MarHuThl. B3auMOAEWCTBHE TOCTOAHHBIX  MArHUTOB.
MaruntHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHOmn cynepno3unnu
MAarHATHBIX MOJIeW. JIMHUM MarHuTHOM MHAYKUWH. KapThHa TMHUI MarHUTHOU
MHIYKIUH TIOJISI HIOCTOSSHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHHMKA C TOKOM. KapTWHa IWMHHM HMHIYKIUU
MAarHATHOTO TOJISI JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOAHMKA, KAaTyIIKM ¢ TOKOM. OmblT Opcrena. Bzaumopencrsue
MTPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampaslieHUE. J[BH)KEHUE 3apsiKEHHOU
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cunbl Jlopeniia.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUHH. [IOTOK BEKTOpa MarHUTHOU
UHIAYKOUHU. OJIEKTPOABWKYIIAS CHJIA WHAYKUHWH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Oapanest.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABWKYILAS CHJIA WHIYKIUUA B
IPOBOJHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpasuio Jlenua.

NHayKTUBHOCTB. SIBI€HHME CAMOWMHAYKUHUH. OJIEKTPOABWKYIIAS CHUJA
CaMOWHYKIINH.



DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHnueckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHL], UTHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O My4YKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonelicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMAarHUTHOM HHIYKLUH.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJIEKTPOJABWKYIIEH CHJIBI MHAYKIUMU OT CKOPOCTH
M3MEHEHUSI MAarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomsi

N3yyeHne MarHuTHOTO IMOJIS1 KATYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Paspnes S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

KonebarensHast cucrema. CBOOOIHBIE MEXAaHUYECKHE KOJIEOAHUS.
["apmonnyeckue konedanus. Ilepuoa, yactora, aMIIMTya U gaza KojaeOaHU.
[IpyXuHHBIN MAasiITHHUK. MaremaTtnueckuii MAasITHHUK. YpaBHeHHE
rapMoOHUYecKux KoseOanuid. IlpeBpaiieHne 3HEpPruM Npu TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMATrHUTHBIC KOJICOAHUS B
UJCANbHOM KOJICOATEIbHOM KOHType. AHAJOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne 0  3aryxalmux  KoJieOaHWsX.  BbIHY>KIEHHbIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXJEHHbIE 3JIEKTPOMArHUTHbHIE
KOJIeOaHusl.

Ilepemennpii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoACTBO, neperaya U N0OTpedlieHue
DNEKTPUYECKOM  DHEPIrUM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa KCIonb30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TMPYKUHHBIN WM
MaTE€MaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOHbBIE ANEKTPOMATHUTHBIE KOJIEOaHUS.



OcumiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsKEHUS OT BPEMEHU)
IUIS SIEKTPOMArHUTHBIX KOJIeOaHHIA.

Pe3onanc npu mnociieqoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmvle pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpHOAA MaNbIX KoJeOaHUI rpy3a Ha HUTU
OT JJIMHBI HUTU U MAacChl rpy3a.

HccnegoBanue MEpEMEHHOTO0 TOKAa B ILENM W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 60JIHbL

Mexanuueckue BOJHBI, ycnoBus pacnpocrpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHusT W JJuHa BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WNuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJOBHUSl H3IIyY€HHUS SJIEKTPOMArHUTHBIX
BOJH. B3auMHas opueHrtauust BektopoB E, B, V B 3nekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3ALIKS,
mugpakuus, uareppepeHuus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpPOMAarHUTHBIX BOJH. [I[puMeHeHNne 31eKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA W NMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JMATHOCTHMKA B TEXHUKE M MEIMIIMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Tesepon, CBYU-meus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue otpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nunrepdepeHnu 1 Audpakiini MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU H
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpenoMJIeHUE, Noaspu3auus, Tudpakuus, MHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsMonuHEiHOE pacrpOCTpaHEHUE CBETa B
oaHopoaHOM cpexe. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpENOMJEHUS CBeTa. AOCOTIOTHBIM
nokasatesnb npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
MOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBarolnye JuH3bI. ToHkass auH3a. DOKycHOE
paccTosIHUE U ONTHYEcKas cujia TOHKOW auH3bl. [locTpoenne m3zoOpaxkeHui B
coOuparolMx MW pacceuBalomMX JuH3aX. DopMmyra TOHKOW  JIMH3BIL.
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHUMYMOB B HHTEP(PEPEHLIMOHHON
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UICTOYHUKOB.



Hudpakuust cBera. udpakiuonHas pemérka. YcClIOBUE HaOIIOIEHUs
[JIaBHBIX MAaKCUMYMOB TMpU TMaJeHUM MOHOXPOMATHUYECKOTO CBETa Ha
IUQPPAKIIMOHHYIO PEHIETKY.

ITonspusanus cBera.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE IPUMEHEHWE: OYKH, JIyIa,
¢doroanmapaT, TPOEKUMOHHBIN armapar, MUKPOCKOM, TEJIECKOM, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEHIETKA, TTOJSIPOHI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTpaHEHUE, OTPAKEHUE U MPEITOMIICHHE CBETA.
OnTrueckue MpuoOOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Mozellb CBETOBOJA.

UccnenoBanue cBONCTB N300pakeHUN B TUH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmonenue natepdepeHnu ceera.

Hab6nronenue nudpaxium ceera.

Hab6nronenue nucnepcnu cBera.

[Tomyuenune cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tomyuenue cekTpa ¢ TOMOIMIbIO AU(PPAKIMOHHON PEIIETKH.

Habnronenue nonsipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

HaOnronenue aucnepcuu cBera.

Pa3znes 6. OCHOBBI ClIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl OPUMEHMMOCTH  KJIacCHYE€CKOM  MexaHuku. [loctynarsl
CIIEIHAIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITENHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEJICHHE  BPEMEHU U
COKpAILCHUE JIJINHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs3p MacChl C DHEPTrMEd M HMITYJIBCOM PEISITABUCTCKOM YaCTHULIBI.
DHeprus MoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBA3M >HEpruu (POTOHA C €ro 4YacTOTOM.
DOHeprus 1 UMNyJbc (HOTOHA.

OtkpeiTie u ucciaenoanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl GoTodrddekra. YpaBuenue OifHiureriHa g ¢potoddpdexra. «Kpachas
rpanuna» ¢porodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHnueckue ycTpoOHWCTBA M MPAKTUUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUIO o -4acTHil.
[Lmanerapnas mopmens aroma. [locrymarel bopa. M3nydenue u moriomieHue



(OTOHOB MpHU TEpexoJe aToMa C OJHOTO YPOBHS SHEPruu Ha JApyroi. Bunsl
criekTpoB. CHEKTp YpOBHEU SHEPrUU aToMa BOJOPO/IA.

BonnoBeie cBoucrBa wactuu. Bomubl ne bpoins. KopnyckynsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre JUIMHBI BOJIHBI Ja3epa.

HaOmoienne mHeRvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

Ha6nronenue muHETYaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOEHHs sapa. OTKpbITHE
panuoaktuBHOoCcTH. OmbiTel  Pesepdopma 1o  ompeneieHHio  cocTaBa
pannoakTuBHOTO u3nmydeHus. CBoiicTBa anb(da-, OeTa-, ramMmma-u3IydeHHs.
Bnusnaue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHHast Mmoaens siipa IelizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl.

Anb(a-pacnaa. DIEKTPOHHBIA M NO3UTPOHHBIN Oera-pacnag. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuibl. JledexT maccel sapa.

SAnepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOJIIOICHHS U PETUCTPALIUN 3J1€MEHTAPHBIX YaCTHULL.

@yHIaMEHTaIIbHbIE B3aUMOJEHCTBUS. EQMHCTBO (hU3MUECKON KapTHHBI
MUpa.

TexHuueckue yCTpoMCTBA W NPAKTUYECKOE MPUMEHEHHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoMoa.

Jlemoncmpayuu

CU€TYMK MOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (hoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BUTHS acTpOHOMHH. [IpuknagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpaldbHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs 3BE3] TJIABHOM IMOCJIEN0BATEIIBHOCTH. BHyTpEeHHEE CTpOCHUE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKAECHNN U 3BoJronnMu CoHIa
1 3BE311. DTalbl )KU3HU 3BE3]I.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIpHI B
AIpax TATAKTUK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopus bonsmoro B3psiBa. PenukroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

Habmonenus HEBOOPYKEHHBIM rJ1a3oM c VCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM Il ONPENEICHUS TOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEpHOro MoIylapus u
SAPKHE 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

O6o0maroniee NOBTOPEHUE

Ponp Qusukum u acTpoHOMHUM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH YEJIOBEKa, POJb M MECTO
¢U3MKKM W acTpOHOMHUU B COBPEMEHHOMW HAay4HOW KapTHHE MHUpPA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPECTABICHUN O GU3NUECKON KapTHUHE
MHUpa, MeCTO (PHU3UYECKOW KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIIOTE3a, (PU3NUYECKasl BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI M X MPOEKIMH HA OCU KOOPAUHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
01I00Usl TPEYroJIbHUKOB, OIMpEAeSieHUEe Lo IIOCKUX (QUryp m odbéma
TEI.

buonocus: >nekTpuyeckue SIBICHUSA B JKMBOW MPUPOJE, KoJeOaTelbHbIE
IBUKEHUS B KUBOM MPHUPOJAE, ONTHYECKHE SBIEHUS B KUBOM MPUPOJE,
NENUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMS KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN AHAJIN3.

l'eocpagusa: wmarHuTHBIE TMOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: NWMHUW DIEKTPOIIEpENad, TE€HEPATOp IEPEMEHHOIO TOKa,
ANIEKTPOJBUTaTENb, UHIAYKIIMOHHAS T€4Yb, pajap, paaUuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpoeKIMOHHBIN amnmapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHas Oarape



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O PU3UKE HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHusi (0a30BBIH  YpPOBEHb) JIOUKHO OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNIYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mpeamera «Dusnkay
JNOJDKHBI ~ OTpa)kaTb  TOTOBHOCTb M CIOCOOHOCTh  OOYyYarolHUXcCs
PYKOBOJICTBOBAaThC C(bopMHpOBaHHoﬁ BHYTPEHHEW TMO3WLMUEN JIMYHOCTH,
CHCTCMO#l LICHHOCTHBIX OPHCHTAlNH, MO3UTHBHBIX BHYTPCHHHUX y6e>1<z[eH1/H/1
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W ONbITa JEATEIbBHOCTH B IpoLecce
peanu3alyy OCHOBHBIX HAINPABJIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO O0IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIEYEIOBEUYECKUX TIyMAaHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JICSITENIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIBHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKLIMSIMU U HA3HAYECHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2)IaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM IrpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4)3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, IPUCYILET0 PUINYECKON HAYKE;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K pa3audHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccud U peannu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamM0OOpa3OBaHUIO B
o0nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6)3K0JI0rH4eCcKOro BOCIIMTAHNSA:

c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;



IUTAHUPOBAHUE U OCYIIECTBJICHHE JCUCTBUI B OKpYyXKarolleil cpene Ha
OCHOBE 3HaHUS 1eJIeil YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacUIMpeHHue OMbITa AEATEIBHOCTH SKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKE;

7)I1eHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE I[EHHOCTH HAyYHOM JIesATeIbHOCTH, TOTOBHOCTbH B Ipoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH NPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSATEeIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTeIbHbIE YHMBEPCATbHbIE YUeOHbIE el CTBHUS
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSITENIEHO  ()OPMYJIUPOBATh W aKTyalU3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIIATh e JACATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTCPUU HX
JIOCTHXKEHUS,

BBISIBIISIT  3A4KOHOMEPHOCTH M TMPOTHUBOPEUUS B pPaccMaTpUBAEMBIX
(bU3HUECKUX SABJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMHU MOHSATUSMU U METOJIAMU
(bu3nuecKoil HayKu;

BJIQJ€Th  HaBBIKAMM  Y4€OHO-UCCIIENOBATENLCKOM M MPOECKTHOM
JeSTEIPHOCTH B 007acTH  (PU3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ~ TOMCKY  METOJIOB  pelIeHHus] 3aaad  (U3HUYECKOro
coJiepKaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB TTO3HAHUS;

BJIQJCTh BHUJAMH JEATEILHOCTH [0 TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
WHTEPIpEeTaluy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3WpOBaTh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JUIsl J10KAa3aTeIbCTBA
CBOUX YTBEPKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAJIM3UPOBATh TIOJYUYECHHBIE B XOJI€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJlaud B 0Opa30BaTEILHOM
NeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAaHHWS MO (QU3NKE B TPAKTUYECKYIO OO0JIacCTh
KU3ZHEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora c undopmanueii:



BJIaIeTh HaBbIKAMU MOJY4YeHUs HUHPOpMauu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITEILHO OCYIIECTBIISAThH MOUCK, aHAJIM3,
CUCTEMATHU3ALMI0 U MHTEPHPETALUI0 UHPOPMALIMK Pa3IUYHBIX BUIOB U (HOpM
pe/ICTaBIICHNUS,

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpeACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  pEHICHUHM  KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 33Jla4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCcOCOEPEKEeHUsI, TPABOBbIX U ITHUYECKUX HOPM,
HOPM UH(OPMAIMOHHOM 0€3011aCHOCTH;

co3/71aBaTh TEKCThl (PU3UUECKOTO COJEpKaHMsS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3zHaueHuss UWHPOpMAIMM U UEJIeBOM  ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTIU3AIIUH.

KoMMmyHuKaTHBHBIE YHUBeEpPCcAJIbHbIE yueOHbIe TeiiCTBHA:

OCYIIECTBIISATH OOIICHHWE Ha ypokax QU3UKK HW BO BHEYPOYHOUH
TEeSTEIIEHOCTH;

pacrmo3HaBaTh NPEINOCHUIKM KOH(MIUKTHBIX CHUTyalldd W CMST4YaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHANBUYabHON pabOThI;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA;

OpUHUMATh 1M COBMECTHOM JIESATENbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHKEHUIO: COCTABJISThH IUIAH JICUCTBUMA,
pacnpenensaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJIaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJia M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIIOBEJICHUE B Pa3UYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1eicTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obnmacti (UMK W  ACTPOHOMUHM, BBISBJISATH MPOOJEMbI, CTaBUTh W
dbopMyIMpoBaTh COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/1ay, TUUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

paclMpsaTh paMKH ~ y4eOHOTO TpeJAMEeTa Ha  OCHOBE  JIUYHBIX
MPEANOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, APTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBATh (POPMUPOBAHUIO WU TPOSBICHUIO JIPYAHUIMH B 00JacTU
(U3MKH, TOCTOSHHO TIOBBIIIATH CBOM O00pa3oBaTeNbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJIEKT:



J1aBaTh OLIEHKY HOBBIM CUTYallsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJQJIeTh HAaBbIKAMHU II03HABATEIbHOM peeKCHH KaK OCO3HaHUsA
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTATOB H
OCHOBaHUM;

UCIOJIb30BaTh NpHUEMBI pedekcuu Il OLCHKW CHUTyallud, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

OpPUHUMATh MOTHMBBI WM apryMEHTBhI JIPYTUX MpPU aHaJIU3€ pPe3yJIbTaToB
NEeSTENBHOCTY;

NpUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHMBBI WM apryMEHTBhI JIPYTUX MpPU aHaJIU3€ pPe3yJIbTaToB
NEeSITEBHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce nocTrkeHUs: IMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MTPOTPaMMBI
no Qu3uke I YpPOBHA CpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroIIUXCS

COBEPILIEHCTBYETCSA AMOIMOHAJIbHBIHI WHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh ~ TMOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTHXKCHUIO 1IeJIU
U yCIeXy, ONTUMU3M, HTHUIITUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH  CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YUYWUTBIBaTh €ro TMPH OCYIIECTBICHUH  OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJbMH, 3a00TUTHCA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(MITUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0Aa30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON IESATEIbHOCTH JIFOJIEU;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAs CHCTeMa OTCYéTa, abCONIOTHO TBEPIOE
TEJIO, UACAIBHBIA Ta3, MOJEINU CTPOEHHUS Ta30B, KUAKOCTEHM U TBEPABIX TEI,
TOYCUHBIN SJIEKTPUUECKUN 3aps]l TP pelieHuH HU3NIECKUX 3a/1a4;

pacnio3HaBath (U3UUECKUE SBJICHUS (TMPOIECChI) W OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJAPHO-KMHETUYECKOM TEOPUM CTPOECHHUS
BEIIECTBA W  JJIEKTPOJAMHAMHKH: PABHOMEPHOE UM  PABHOYCKOPEHHOE
MPSMOJIMHEWMHOE  JIBIDKEHHE, CBOOOJHOE TMAaJIeHWe TeN, JBIKEHUE II0
OKPYXXHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoOyHOBCKOE
JBKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHHUE 00bEMaA Tell MpHU



HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHUE, MCIAPEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KHUIIEHHE, BIAXXHOCTh BO3/JYyXa, IOBBIIICHUE
JABJICHUSl Ta3a NPU €ro HArpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXIY
napamMeTpaMu COCTOSIHUSL Ta3a B H3OMpolleccaxX, dJIeKTpu3anus Ted,
B3aMMOJICUCTBHE 3aPsI0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONB3YS (PU3NUECKUE BETUYUHBI:
KOOpJIMHATA, MyTh, MEpPEMENIeHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KUHETHYecKass  dJHEpPrusi, IMOTCHIMaJbHAs  dHEPIus,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOIb3YEMBIX BEIIMYMH, UX O0O3HAYCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY
C IPYTUMH BEIMYHMHAMH;

OMKCHIBATh M3YYECHHBIC TEIUJIOBbIE CBOWCTBA TENl W TEIUJIOBBIC SBIICHMUS,
UCTIOJIb3YsT (PU3MUECKUE BEJIUMYMHBI: JABJICHUE Tra3a, TeMIlepaTrypa, CpeIHss
KUHETUYEeCKast SHEPrUs Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpeHEeKBaJpaTU4Hass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOThbl, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHUU TMPaBUIBHO TPAKTOBATh (PU3UYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX 0003HAUYECHUS] U €IUHUIIbI, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYHNHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (MPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD MOJIs, TOTEHIIUA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHWU TPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICJI HCTIOJBb3YEMBIX BEJMYMH, WX OOO3HAYCHUS W E€JUHUIIbI; YKa3bIBATh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUMHY C JIPYTUMU
BEITUYMHAMU;

aHaMM3UpoBaTh  (U3MYECKHUE TPOIECCHl U  SBJICHUS, HCIOJb3YS
¢u3nuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsrotenus, I, Il u 11l
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW DOHEPruH, 3aKOH
COXpaHEHUsl UMITYJIbCa, MPUHIUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIIPaBHUs
UHEPIUAIBHBIX CHUCTEM  OTCYETa, MOJCKYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW DHEPTHUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, MEPBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTo 3apsna, 3akoH KyoHa,
IIPU 9TOM PAa3INYaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE
BBIPKEHUE U yCIOBUSA (TPpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TMPUHIUIIBI JIEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvaTh YCIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEJIHEBHOM >KU3HU;

BBITIOJIHATDh DKCHEPUMEHTHI MO0 HWCCIEAOBAHHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath IpodiieMy/3aadyy W THUIOTE3y YYEOHOTO SKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT U
(GbopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEITUYHH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUSI W UCIOJIb30BATh
W3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCTIEIOBATh 3aBUCUMOCTH MEXAY (U3HUECKUMHU BEJIUYMHAMU C
WCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHHM, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(dbuKCHpOBaTh PE3yNIbTATHl TOJYYCHHON 3aBHCHUMOCTH (DU3NYECKUX BEIMYMH B
BHJIe TaOJIUII U TPAPHUKOB, AeNIaTh BEIBOBI IO pe3yIbTaTaM UCCIICI0BAHMUS,

coOmro1aTh TpaBuia 0€30MacHOro Tpy/ia MPHU MPOBEICHUN UCCIIEOBAHUIN
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIHCKON U MPOEKTHOMN



NCATEIBHOCTH € HCIOJB30BAHMEM  HM3MEPHUTEIIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYAOBAHNS;

pemarh pacuéTHhIC 3aJadd C SBHO 3aJaHHOW (PU3MYECKONW MOJICIbIO,
UCIIOJIB3YsT (PU3MUYECKHE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHalii3a YCJIOBHS
3aj1a4i BIOUPATh (DU3HYECKYIO MOJENb, BBIACIATH (PU3NYECKUE BEIUYMHBI U
dbopMyIBl, HECOOXOIUMBIC IS €€ PeIICHHUs, POBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTD MOTYYCHHOTO 3HAYCHUS (DU3UICCKON BEITMUMHEI;

pemarh KauyeCTBCHHBIC 3a/1avu: BBICTPAWBaTh JIOTUYECKH
HEMIPOTUBOPCYMBYIO IIETIOYKY PACCYXKICHUH C OMOPON HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUYCCKHE SIBIICHMUS;

UCIIOJIB30BaTh ~ IIPH  PEHICHUW  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAITMOHHBIE  TEXHOJOTMH  JUIS  ITIOWCKa, CTPYKTYPHUPOBaHHSI,
UHTEPNpETallid W TPEJICTaBICHUS y4YeOHOH W HAYYHO-IIOIMYJISIPHOMN
uHpOpPMAIIUK, TIOJIYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPHTHUYCCKH
aHAJIM3UPOBATh TOJyYaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH TPUMEPHI BKJIAJa POCCUHUCKMX M 3apyOC)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHC HAyKH, OOBSICHEHHE IPOIICCCOB OKPYXKAIOMIETO0 MHpA, B
Pa3BUTHC TEXHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (DU3UKE B TIOBCETHEBHOM KU3HU
Il obecrieueHHss 0€30MacCHOCTH TPH  OOpallleHMH ¢ TNpUOopaMu |
TeXHUYECKUMHU YCTPONCTBAMHU, JIJISI COXPAHEHHUS 3JI0POBBS M COOJIIOACHUS HOPM
AKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TpyMIe C BBIMOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIBI, PallMOHATIBLHO PACHPEACNsITh OOS3aHHOCTH H
IJIAHUPOBATh  JCATEILHOCTh B  HECTAHJAAPTHBIX CUTYyallusX, aJCKBaTHO
OIICHHWBATh  BKJAJ  KaXXJOTO0 M3 YYaCTHUKOB TPYIIBI B  pEIICHHE
paccMaTpuBaeMON MPOOJIEMBI.

K xonmy oOyuennss B 11 kiiacce npeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHHI:

JEMOHCTPHUPOBATh Ha MpHUMEpPaX pojib U MeCTO (PU3UKK B (POPMHUPOBAHUU
COBPEMCHHOM HAay4YHON KapTHHBI MHUpPa, B Pa3BUTHH COBPEMEHHOH TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JNEATEIBHOCTH JIIOJICH, 1IeIOCTHOCTh U €IMHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YUYCHHBIX (U3UYSCKUX MOJISIICH:
TOYCUHBIN JJICKTPUYECCKUW 3apsii, JIyd CBE€Ta, TOYCYHBIM HCTOYHUK CBETA,
sJIepHas MOJIEIb aToMa, HYKJIOHHAas MOJIENIb aTOMHOTO siApa TpH PEIICHUU
bu3uYecKuX 3a1a4;

pacrio3HaBath (U3WUYECKUE SBJICHUSA (TPOILIECChI) M OOBICHATH HX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMHUKH M KBAHTOBOW (DM3UKH: DJICKTPUYECKas
IIPOBOJIMMOCTH, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHCTBHS TOKAa,
B3aUMOJICHCTBME  MAarHUTOB, DJJICKTPOMAarHWUTHAs  WHAYKIUS, JCHCTBHE
MarHdTHOTO TIOJIi Ha TIPOBOJHMK C TOKOM U JABWKYIIUHCS  3apsiji,
AJICKTPOMAarHuTHHIE KOJ€OAHWS W BOJIHBI, MPSIMOJMHEHHOE PacHpOCTPaHCHHE
CBETa, OTPAXKCHHE, IIPEIOMIICHUE, HHTepPEepeHITUS, TUPPAKIHS U TOJIIpU3AIIHS
CBeTa, TUCTIepCHs cBeTa, hoTodekTpudeckuit addext (hororddexr), cBeToBOEC
JaBJICHWE, BO3HMKHOBEHHE JIMHEWUYAaTOro CIEKTpa aToMa BOJAOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIMOAKTUBHOCTD;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MAaTHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOAMMOCTh  PA3JIUYHBIX  Cpela) H
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3YS (PU3NYECKUE BEIUYUHBI:
AJICKTPUYSCKUH 3apsij, CHUjla TOKa, JICKTPUYECKOS HAMPSHKCHUE, dIICKTPUUSCKOE
COTIPOTUBJICHUE, Pa3HOCTh MOTEHIIMATIOB, D3JIEKTPOABWKYIAs Cujia, paboTa
TOKa, WHIYKIMS MarHUTHOTO TOJs, cuina Awmmepa, cuna Jlopena,
WHJIYKTUBHOCTh KATYIIKU, SHEPTHS JJIEKTPUUYECKOTO M MArHUTHOTO TIOJIEH,



NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  AJIEKTPOMATrHUTHBIX — KojeOaHuil, ¢oKycHoe
pPacCTOSIHUE M ONTHUYECKAsl CUJIA JIMH3bI, IPU ONKMCAHUU MPABUWIBHO TPAKTOBATh
(Gu3HUEeCKUil CMBICI UCIHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (OPMYJIbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C
OPYTUMH BETUYNHAMU;

ONMUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJIICHHS M MPOLECCHI, HCIOJIb3YS
¢u3nuecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMMYJIbC (POTOHA, MEPUOJ TOJIypaclajia, dHEPrus
CBA3U ATOMHBIX sjiep, NPH OINKCAHUU MPaBUIBLHO TPAKTOBATh (PUIUUYECKUIA
CMBICII HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W EAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3HUUECKON BEIIMUMHBI,

aHaMM3upoBaTh  (U3MYECKHUE TPOIECChl M  SIBIICHUSA, HCHOJIB3Ys
¢du3nyueckre 3aKOHblI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U
NapajuieIbHOTO COEIUHEHUS MIPOBOJHHMKOB, 3akoH Jlkoyns—JleHua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIUHU, 3aKOH MPSIMOJMHENHOTO pacCIpOCTPaHEHUS
CBETA, 3aKOHbl OTPAKECHUSI CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, YPABHEHHE
OiinmreniHa st GotodddexTa, 3aKOH COXpAHEHUsS DHEPTUH, 3aKOH COXPAHECHUS
VMMIIYJIbCA, 3aKOH COXPAHECHUS JJIEKTPUUECKOrO 3apsla, 3aKOH COXPaHEHUs
MacCOBOI'0 YMCJa, IOCTynaThl bopa, 3aKOH paIMoakTUBHOIO paciajaa, IIpyu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYIHUpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPKEHUE U yCIOBUSA (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpPENENATh HAIPaBJICHUE BEKTOPA WHAYKUIMM MArHUTHOTO  IIOJIA
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M OIMHUCHIBATH M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATDh DKCIEPUMEHTHI 10 HCCIAEAOBAHHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX M3MEPEHUH: IPU TOM
dbopmynupoBarh mpoOieMy/3aady W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (HpU3NYECKUX BEIUUYMH,
Ipy STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH MMOTPEIHOCTEN U3MEPEHN;

UCCJIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIWYUH C HCIOJIH30BAHUEM
NPSIMBIX W3MEPEHHI: TPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3yNbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH B BHUJIE TAOJIHUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOmro1aTh TpaBuia 0€30MacHOro TPy/la MPH MPOBEJICHUU MCCIEI0OBAaHUN
B paMKaxX y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
JNEATEIPHOCTH  C  HCHOJIb30BaHMEM  U3MEPUTENBHBIX  YCTPOMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemarh pacu€THhIE 3aJaddl C SBHO 3aJaHHONW (PU3UYECKOW MOJIEINbIO,
UCTIOJIb3YsT (PU3MUYECKHE 3aKOHbI M TMPUHIIUIBI, HA OCHOBE aHajgu3a YCIIOBUS
3a/1auyd BBIOUPATh (U3HUUECKYI0 MOJEIb, BBIACIATh (DU3NYECKHE BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYeHUST (PU3UIECKOMN BEITMUNHBI;

peuarb Ka4eCTBEHHBIEC 3a7a4u: BBICTPauBaTh JIOTUYECKU
HENPOTUBOPEUYMBYIO LENIOYKY PACCYXKICHUN C ONMOPOM HA M3YyYEHHBIEC 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHHUS;

UCTIOJIB30BaTh  TMPU  PEIIEHWHM  y4eOHBIX  3a7a4  COBPEMEHHBIC
nHOOpPMAIIMOHHBIE  TEXHOJIOTHH IS IIOMCKA, CTPYKTYpPHUPOBAHU,
WHTEPOpETallui W  TPEACTaBICHUS y4eOHOW ¥  HAayYHO-TIOMYJISIPHOMN



uHPOpMAIMU, TIOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIUIO;

OOBSICHATh TPHUHIMIIBI JACUCTBHS MAIllMH, MPHOOPOB U TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0O€30MacHOTO  WCIOJIb30BAaHUS B
MIOBCETHEBHOW JKU3HU;

NPUBOJUTH TMPUMEPH BKIaJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJB30BaTh TEOPETUICCKUE 3HAHUS TI0 ()U3HUKE B TIOBCETHEBHOM KU3HU
Ui o0ecrieueHuss 0€30MacHOCTH MpH  OOpallleHMH ¢ TpUOoOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHEHHS 37I0POBBS U COOIOACHHS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpYIIE C BBIIOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIBI, PaIMOHATBHO pACIPENEsATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B  HECTAaHJAPTHBIX CHUTYaIlUsX, aJeKBaTHO
OIICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMoit IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTpoHHbIe (LM (ppoBbIE)
N HauMeHOBaHHUE KoandecTBOo yacoB o0pa3oBaTe/ibHbIE PeCYPChI
o
n/_n pa3aesioB U TeM
NMPOrpaMMbl KonTposabubie IIpakTuyeckue
Bcero
padoThI padoThI
Paznen 1.OU3UKA U METOAbl HAYUYHOI'O ITIO3HAHMUS
11 ®usrKa 1 METOBI 5 bubmuoreka [JOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHbI Eub 1OK
nOIMoTeKa
23 COXpanCHI B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Htoro mo pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KHHETHYECKOU https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bubnuorexa [JOK
' TEPMOUHAMUKI https://m.edsoo.ru/7f41bf72
ArperaTtHblie
33 COCTOSIHUS 5 bubmuoreka [JOK
' Beniectra. Ma3oBrle https://m.edso0.ru/7f41bf72
TIEPEXO0JIbI
Hroro no pazneny 24

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1
DueKTpocTatiia 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 ANEKTPUUECKUN TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
PesepBHoOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

11 KJTACC

HaunMmeHoBaHHE KoJuu4yecTBO 4acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3ejioB M TeM KoHnTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpaMMsI padoThI padoThI
Pazgen 1.2JIEKTPOJIMHAMUKA
MaruuTHoOE 10JI€E. Bu6 10K
HOJINOTEKA
11 DIIeKTPOMATHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Uroro no pazneny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
Mexannueckue 1
2.1 3JIEKTPOMATHUTHEIE 9 1 Bubmorexa ITOK
' P https://m.edso0.ru/7f41c97¢c
KOJIeOaHus
Mexannueckue 1
2.2 SIEKTPOMATHUTHBIE 5 1 bubmorexa LOK
' p https://m.edso00.ru/7f41c97¢c
BOJIHBI
bu6mmoreka IIOK
2:3 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Uroro no pazueny 24

Pasnea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

OCHOBBI CrIelIHAIbHOM

bu6nuoreka [IOK
A
3 TeopHH 4 1 https://m.edso0.ru/7f41c97c
OTHOCHUTEIHLHOCTH
Hroro no pazneny 4



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

Pa3znea 4 KBAHTOBASA ®U3UKA

41 ONeMeHThl KBAaHTOBOM 6 Bbu6nuoreka [IOK
' OITHKHU https://m.edso00.ru/7f41c97¢c
Bbu6nuoreka [IOK
4.2 Crpoenie atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
43 ATomHO A1pO 5 https://m.edso00.ru/7f41c97c
Htoro no pazneny 15
Pazgea 5S.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3ZUKU
51 DNeMEeHTHI aCTPOHOMHUH . L bubnmnoreka [HOK
' U acTpOpU3UKU https://m.edsoo.ru/7f41c97c
HWtoro 1o pazaeny 7
Pa3gea 6.OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o06maromee 4 bu6nuoreka [IOK
' MIOBTOPEHHE https://m.eds00.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJsun4yecTBo yacos JJIeKTPOHHbIE

Ne Hara undgposbie
Tema ypoka Kontposbubie IpakTuyeckue

n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl
®dusuka — Hayka o
npupoje. Hayunbie meTo bl 1 bubnuorexa [JOK
MO3HAHUS OKPYKAFOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pois 1 MecTo du3uku B
(dbopmupoBaHUU
COBPEMEHHOM Hay4yHOU 1 bubnuorexa [JOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOU
NEeSATEIbHOCTH JII0IeH
MexaHnndeckoe JBHKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKEHUS 1 bubamorexa [OK
g ' https://m.edsoo.ru/ff0c3508

[lepemenienue, CKOpOCTb,
YCKOpEHHE
PaBrOMepHOE 1 bubnnoreka [JOK
MPAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE 1 bubnnoreka [JOK
MPAMOJIMHENHOE JIBUKECHUE https://m.edsoo.ru/ff0c372e
CB0OOIHOE TTaJCHHE. 1 bu6nmoreka [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39cc



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

majeHust

KpuBosmHeliHOE ABUXKEHUE.

bubmuorexa [JOK

! JlpiKeHne MaTepHabHOM https://m.edsoo.ru/ffOc3ada
TOUKHM I10 OKPYKHOCTHU
IIpuHLKII OTHOCUTENIBHOCTH
8 INanunes. UnepuuaneHble bubmuorexa [IOK
cucreMsl orcyera. [lepBoii https://m.edsoo.ru/ffOc3be8
3akoH HprotoHna
Macca tena. Cuia.
[TpuHIMTT cynepno3uiuu
9 cpf)n Bro of}insalzcmi Bubnuorexa LIOK
' p https://m.edsoo.ru/ffOc3be8
Hrrotona s
MarepualbHON TOUKU
Tpernii 3akoH HproToHa 1151 bubnuorexa [JOK
10
MaTepUalbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO
11 Tsrotenus. Cra TSHKECTH. bubmuorexa [JOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3aK0H bubnunoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus.
Koadpdumuent tpenus.
13 CI/IJ‘I(i)%)OII'II OTI/IBJ'IpeHI/ISI pH Bubmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
JBIKEHUHU TeJa B )KUIKOCTH
WJIN Ta3e
14 [TocrynarensHoe u bub6nuorexa [IOK

BpalaTeIbHOE JTBUKCHUE

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

a0COJIIOTHO TBEPOTO TEa.
Mowment cuibl. [1nedo
CHUJIbI. Y CJIOBUSI pAaBHOBECHS
TBEPJIOTO TENa

15

Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
MarepualbHbIX TOYEK.
Nmmnynse cuiibl. 3aKoH
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGota u MOLTHOCTD CHUITBIL.
Kunernueckas sneprus
MAaTepHaIbHON TOUKH.
Teopema 06 U3MeHEHHH
KMHETUYECKON SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IloTeHunanbHas SHEPTHUs.
[ToTenumanpHas sHEpPrust
ynpyro nepopMupoBaHHOM
npyxuHsl. [loreHnnanbHas
SHEpTHUs Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenmansHbIe U
HETIOTEHITUATbHBIC CHIIBI.
CBs13b paboTHI
HETMOTEHIUATbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TE.
3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccrnenoBanue cBs3u
paboThI CHIIBI C UBMEHEHHEM
MEXaHUYECKOH SHEPTHU
TeJla Ha IpUMepe
pacTsKEeHUST PE3UHOBOTO
KTyTa»

20

KonTponbnas pabota mo
teme «KnHemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-
KUHETHUYECKON TEOPUH.
BbpoyHOBCKOE IBUKEHHE.

Audpdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep ABUKEHUSA U
B3aUMOJECUCTBHUS YaCTHI]
BemiecTBa. Mojyienn
CTPOEHUS Tra30B, )KUIAKOCTEH
U TBEPABIX TEI

23

Macca monexys.
KomnuectBo BemecTna.
[Tocrosnnas ABoraapo

24

TenmoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [kama
teMmrepatyp Llenscus



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

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcommoTHas Temreparypa
KakK Mepa CpellHen
KHUHETUYECKOU SHEPTUN
JBUKCHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIC
3aKOHBI

28

JIaboparopHast pabota
«HccnemoBanue
3aBUCHMOCTH MEXTY
napameTpamMu COCTOSHHSI
Pa3peKEHHOTO ra3a

29

N3onporeccel B uaeanbHOM
rase u ux rpaguueckoe
IIPE/ICTaBICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMHYECKON
CHCTEMBI U CIIOCOOBI €
n3MmeHenus. Konnuectso
TEIUIOTHI U paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOTO UJE€AIBHOTO
rasa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

V nenbHast TENI0EMKOCTh
BemectBa. KomnuectBo

bu6mmoreka [JOK

32
TEIIOTRL TP https://m.edsoo.ru/ff0c5c36
Tervionepeaaye.
AnuabaTHbIN TIporecc
[TepBriii 3aK0H
33 TEPMOJIMHAMUKH U €r0 bubnuoreka [JOK
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoOpatumocTs nporieccos
34 B npupojie. Bropoii 3akoH bubmorexa HOK
PHpOZE. P https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Tpuniun nevictBus u KI1/{ bu6mmoreka [IOK
TEIJIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KIT/]
37 DKOJIOTHYECKHUE TPOOIEMBI
TETIOHEPTETHKH
O6o06maromuit ypok
38 «MOJII:K JIISJ{l Has}{]p ¢du3nka Bubmmorexa LIOK
yAp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMUKI
KonTponpHas pabota mo
39 TeMe «MoueKymsipHas bubnuorexa [IOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
[Tapoo6pazoBanue u
40 KoHJleHcauus. Mcnapenue u bubmmorexa [JOK
AACHCALUA: P https://m.edso0.ru/ff0c63b6
KHIICHUE
41 AOcomoTHas U bubmmoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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OTHOCHUTENbHAS BIAXKHOCTD
Bo3ayxa. HachelleHHslit nap

https://m.edsoo.ru/ff0c64d8

TBépnoe Teno.
Kpucramnngeckue u
amopdHsbIe Tema.

bubmuoreka [JOK

42 A 7
HHISOTPOITHA CBOMCTE https://m.edso0.ru/ff0c65f0
Kpuctaios. XKunkue
Kkpuctajuibl. COBpeMEHHbIE
MaTepuabl
[InaBnenue u
43 KpUCTa/UIU3auus. Y 1eabHas bubnunoreka [JOK
TEIUIOTA IJIaBJICHUS. https://m.edsoo.ru/ff0c6708
CyOmumarust
m YpaBHEHUE TEILIOBOTO bubnunoreka [JOK
OanaHca https://m.edsoo.ru/ff0c6820
DnekTpusanus Tenl.
45 Dnektpuueckuii 3apsa. [[Ba bubnuoteka [JOK
BUJIA DJIEKTPUUYECKUX https://m.edsoo.ru/ffOc6bcc
3aps/10B
[IpoBOIHMKH, AUDIIEKTPUKHI
46 U TIOJTyTIPOBOJHUKH. 3aKOH bubnnoreka [JOK
COXpaHEHUs https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3anmoneiicTBre 3apsioB.
47 3akoH KIl JI0OHA Tonglfmﬁ bubmmorexa [OK
Y g https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECKUH 3apsi]
48 Hanpsxénnocts bubnnoreka [JOK

QJICKTPHUYCCKOTIO ITOJIA.

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

[TpunHnmn cynepno3uun
ANEKTPUYECKUX TMOJICH.
JluHuM HanPsHKEHHOCTH

49

Pabora cui
AJIEKTPOCTATHYECKOTO TOJISI.
ITorennuan. PasHocTb
MMOTEHIINATIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBogHuKH U
JIURJICKTPUKU B
3JIEKTPOCTATUYECKOM I10JIE.
JusnekTpudeckas
MPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD TIIIOCKOTO
KOHJICHCATOpa. DHEprus
3apsHKEHHOTO KOHACHCATopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTta
"Usmepenue
AJIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[Tpuniun nercTBus u
MPUMEHEHUE
KOHJIEHCATOPOB,
KONUPOBAJIBHOI'O anmapara,
CTPYMHOTO IPUHTEPA.
DnekTpocTaTudecKas
3alInTa. 3a3eMJICHUE



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPONpUOOpPOB

55

DIEeKTPUUYECKHM TOK,
YCIJIOBHSI €TO
CYILIECTBOBAHUSI.
[TocTostHuBIM TOK. Cuna
Toka. Hanpsbxenue.
ConporusieHue. 3aKoH
Owma n71s1 yyacTka 1enu

56

[TocnenoBarensHOE,
napauiesibHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
JlaGopaTopHas pabora
«M3y4yeHne CMEIaHHOro
COCMHEHUS PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTb
AJIEKTPUUECKOTO TOKA.
3axoH [[xoyns-Jlenua

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

58

3akoH OMa 11 OJTHOM
(3aMKHYTO)
BJIEKTPUYECKON LIETIH.
Kopotkoe 3ambikanue.
JlabopaTopHas pabota
«M3mepenune DJIC
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTMPOTUBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHas
IIPOBOJAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh



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

COIPOTHUBIICHUS] METAJLIOB
OT TEMIEPATYPHI.
CBepXnpoBOJIUMOCTD

60

DNEeKTPUUYECKHUI TOK B
Bakyyme. CBoMCTBa
ANEKTPOHHBIX IMY4YKOB

61

[TonynpoBoIHMKH, UX
coOCTBEHHAs U IPUMECHAs
MpoBOAUMOCTh. CBOMCTBA
p—~n-niepexona.
[TonynpoBOIHUKOBBIE
PUOOPHI

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

62

DAEeKTPUUECKUN TOK B
pacTBopax M pacruiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOITHAITUS. DIEKTPOIINU3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUYECKHI TOK B
razax. CaMOCTOSITENIbHBIN U
HECAMOCTOSITEIbHbBIN
paszpsa. Monnus. [1nazma

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

64

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U UX

MPaKTUYECKOE IPUMEHEHHE.

[TpaBuna TexHUKH
0€30MacHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuit ypox
«DNEKTPOAMHAMUKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonTponbnas pabota no
TeMe «DJIeKTPOCTaTHKA.

. bu6mmoreka [JOK
06 Hocrosistit o 1 https://m.edsoo.ru/ffOc8a8a
AIEKTPUICCKUN TOK. TOKHU B
Pa3IMYHBIX Cpeaax»
Pe3epBHEIT YypOK.
67 KOHII“) OHBH;,; aboTa 110 1 bubmuorexa LIOK
]E? P " https://m.edsoo.ru/ff0c8c56
TeMe "DIeKTpoaruHaAMUKA
Pe3epBHEIT ypOK.
68 0606133 aro }Ilzlpﬁ OK I10 1 bubmnorexa LIOK
THAMOTITH YP https://m.edsoo.ru/ffOc8f6c
TemaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

JJIeKTPOHHbIE
Hara undgposbie
N KoaunyecTBO 9acoB U3YYeHHs oOpa3oBaTejibHbIE
(1]
- Tema ypoka pecypchbl
n/n yp
KoHnTpoJbHbie IIpakTHyeckue
Bcero
padoThI padoThI
ITocTosiHHBIE MATHUTBL K UX
B3anMMO/ICHCTBHE.
MarnutHoe nosne. Bekrop L bubnuorexa [JOK
MAarHuTHON UHAYKIIMH. https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHOM
WHIYKIUN
MarauTHOe noie
MPOBOJIHUKA C TOKOM.
Olj'ILIT Ipcrena 1 bu6mmorexa [IOK
p L https://m.edsoo.ru/ffOc98fe
BzanmoneiicTBue
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabora
«U3 ieHI/II:: MaI‘II){I/ITHOPO 1 1 bubmmorexa [TOK
y https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKH C TOKOM)
JleiicTBE MAarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C
TokoM. Cuia AMrmepa 1 1 bubmmorexa [TOK
) pa- https://m.edsoo.ru/ff0c9acO
JIaGoparopHas paboTa
«HccnenoBanue nercTBUS



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

IIOCTOAHHOI'O MarHuTa Ha
PaMKy € TOKOM»

JlelicTBUE MarHUTHOTO

TOJISI Ha JIBHOKYIITYIOCS

3apsKEHHYIO YaCTHUILY.

Cuna Jlopenna. PaGota
cuibl JlopeHua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
uHaykuus. [lorok BekTopa
MarHUTHON MHIYKLIUH.
O/1C nnaykuuu. 3aKoH
3JIEKTPOMAarHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOM
WHITYKITAH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camonHaykuu. J1C
CaMOUHIYKIMH. DHEPIrHst
MarHMTHOT'O TOJISl KaTyUIKU
C TOKOM.
DJIEKTPOMArHuTHOE oI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTponcTBa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEb,
YCKOPUTEIIN JIEMEHTaPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

JacTull, MTHOIYKOXUOHHAs
I1CYb

10

Oo6o06maromuii ypox
«MarHuTtHOe 1oJe.
DNeKTpOMarHuTHast
VHTyKIINS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHas pabora no
Teme «MarHutHoe mose.
DNeKTpOMarHuTHast
WHTYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOTIHBIC MEXaHHUECKUE
KoJe0aHusl.
I'apmonmnyeckue
KoseOaHus. YpaBHEHUE
rapMOHHUYECKHUX
konebanuil. [IpeBparienue
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH TTEPHO/IA
MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JUTHHBI HUTH U
MAacchl Tpy3a»

14

KonebarenbHblit KOHTYD.
CBoOoHbBIE
AIEKTPOMAarHUTHBIC
KoJ€0aHus B UI€aIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cb820



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

MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

15

®opmyna Tomcona. 3akon
COXpaHCHHS PHEPTUU B
UeaIbHOM KOJIeOaTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o
3aTyXaroluX KOJIeOaHUsIX.
Brinyxiennsie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnbie
3JIEKTPOMArHUTHBIE
KoJIcOaHH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEWCTBYIOIIEE 3HAYCHHUE
CUJIBI TOKA U HaIPSIKEHUS

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

18

Tpancdopmarop.
[IpousBoacTBoO, nepenaya u
notpebaeHne
ANEKTPUYECKON SHEPTUU

19

YcerpolictBo u
IIPAKTUYECKOE IIPUMEHEHNE
3IEKTPUUYECKOTO 3BOHKA,
reHepaTopa epeMeHHOT0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cc324



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

TOKa, TUHUH
AJIEKTpoIepeaq

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynsrypa
UCTIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MIOBCE/THEBHOM KU3HU

21

MexaHn4yecKue BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

DNeKTpOMarHuTHHIE
BOJIHBI, UX CBOICTBA U
ckopocts. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBuaeHus. Passurue
CPEJICTB CBSI3H.
Panwmonmoxkamus

25

KonrtponbHas pabora
«Konebanus u BOIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssMmonuneiHOe

bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

pacrpocTpaHeHHe CBETa B
OJIHOPOJIHOM cpeie.
TodeuyHbI HCTOYHHUK CBETA.
JIy4 cBeta

https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cBera. 3aKOHbI
OTpakKeHHUS CBETA.
[TocTpoenue n3obpaxeHui
B IUIOCKOM 3€pKajie

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienue cBeTa.
[TonHoE BHYTpEHHEE
otpaxxkenue. [IpenenbHbrit
yroJI TOJIHOTO BHYTPEHHETO
OTpaXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTopHas pabora
«3mepenne moka3arens
MIPEIOMIICHUS CTEKIIa)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. [loctpoenne
M300paKeHU B TUH3E.
dopmyiia TOHKOH JUH3BI.
VYBenu4ueHue JTuH3bI

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

31

JIaGoparopHas paboTa
«HccienoBaHue CBOMCTB
M300paXeHUI B TUH3AX)

32

Hucnepcus ceTta.
CroxHbIi cocTaB 6e10r0
csera. LIBer. JJaboparopHas
pabora «Habmonenue
JUCTIEPCUU CBETA)»



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WuTepdepennus creta.

33 Judpakuus cBeta. bubmorexa HOK
JldppaKuOnHas peméTKa https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTh CBETOBBIX bubmmorexa [IOK
BoJiH. [lonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuaeckue mpuOOPHI U

35 YCTPOMCTBA U YCIIOBHS HX
0€301MacHOro MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIAaCCUYCCKOM MEXaHUKH. bu6mmoreka [IOK
[ToctynaTel cnennaibHOM https://m.edso0.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnuoteka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfad2
COKpAIIeHHE JTMHBI
DHeprus u UMITYJbC
PEISTHUBUCTCKON YaCTHUIIBI. Bt

38 CBsI3b Macchl ¢ SHEpruei u nomorexa [JOK
HMTTYTThCOM. DHEprHS https://m.edsoo.ru/ffOcfc68
MTOKOS
KonTponbhas pabora

39 «Onruka. OCHOBBI bu6mmorekxa [JOK
CIELUaJIbHON TEOpUU https://m.edsoo.ru/ffOcf6f0
OTHOCUTENEHOCTH»
®otonsl. Dopmyna

40 [Tmanka. DHeprus u bubmorexa [JOK

UMIyNbC (GOTOHA

https://m.edsoo.ru/ffOcfel6



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
https://m.edsoo.ru/ff0cfe16

41

OTKpbITHE U HCCIIEI0BAaHUE
dboTodrddexra. OnbITh A.
I'. CroneroBa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl hoTodddekra.
YpaBHeHue DHHIIITEHA
st potorddexra.
«Kpacnas rpanuna»
dhoTodrddekra

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBiienue cBeta. ONbITHI
I1. H. JleGenena.
XHUMHUYECKOE IEUCTBUE
cBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoicTBa u
MIPAKTHYECKOE
MPUMCHCHHE:
¢boTodIeMEHT, POTOAATUHK,
coJiHeyHas Oarapes,
CBETOIUOT

45

Pemenue 3amay mo reme
«JIEMEHTHI KBAHTOBOI
OIITUKN))

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

46

Mopens aToma TomcoHa.
OmnbiThl Pesepdopraa mo
paccestHUIO (-YacTHII.
[Inanerapnas monens
aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noruouieHue
(hOTOHOB MpU Hepexoje
aToMa C OJJHOTO YPOBHS
SHEpPruu Ha pyrou. Bujsl
CIEKTPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BomHoBEIE cBOliCTBA
yactull. Bonnsl e bpoiins.
KopnyckynspHo-BoIHOBOMH
nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbIiTHE
pPaaroaKkTUBHOCTH. OMBITHI
Pesepdopaa o
OTIPEJICIIEHUIO COCTaBa
PaJIMOaKTUBHOTO
W3ITydeHUs

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

51

CgoiictBa anbda-, 6era-,
FaMMa-I/ISJIyquI/Iﬂ.
BJ'[I/I?IHI/IG paI[HoaKTI/IBHOCTI/I
Ha JKXUBLIC OpFaHI/I3MI)I

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30TomBIL.
Anwda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacraj.
IN'amma-usnydenue

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
sape. SlaepHblie peakuum.
S nepHslil peakTop.

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

[IpoGemsbl, epCreKTUBEI,
9KOJIOTHYECKHUE aCIEKThI
SJIEPHON YHEPTeTUKH

54

DNeMeHTapHbIe YaCTHULIBI.
OTKpbITHE TO3UTPOHA.
MeTtopl HaOMIOIeHUS U
perucTpauuu
3JI€MEHTApHbBIX YACTHII.
Kpyrusbiit cron
«DyHIaMeHTalIbHbIE
B3aUMO/ICVCTBUS.
EnuncTBO (hmzmueckoit
KapTUHBI MUPay

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

55

Bun 3B€3aH0r0 Heoda.
Co3Besaust, spKue 3BE37bl,
IIIaHETHBI, UX BUJIUMOC
nskeHue. CoHevHas
cucrema

56

Comnaue. CoHeunast
aKTUBHOCTE. MIcTOUYHUK
sHeprun CoJiHLA U 3BE3]

57

3BE&31IBI, MX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI
TJ1aBHOU
MOCJIEe/I0BATEIBbHOCTH.
BuyrtpenHnee ctpoenue
3B&311. COBpeMEHHbIE
MpEeACTaBICHUS O
MIPOUCXOXKIACHUU U



https://m.edsoo.ru/ff0d0e38

spoaronuu CoJHIA U 3BE3 ]

58

Mnuneunsiii [1yte — Hama
I'amaktuka. [Tonoxxenue u
nBrokenne CoHia B
I'amakTuke. ["'amaxkTukm.
UeEpHbie AbIpbI B AIpax
raJlakTUK

59

Bcenennas. Pasoeranue
rajmakTuk. Teopus
Bosnbiioro B3pbiBa.
PenukToBoe U3nydyeHue.
MertaranakTuka

60

Hepemennsie mpo6iieMbl
aCTPOHOMHUU

61

KonTponbnas padora
«ONeMEHThI aCTPOHOMUH U
acTpo(U3UKI»

62

O6o06maromuii ypok. Poib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLMAJIBHOW U 3THYECKOU
chepax AeaTenTbHOCTH
YeJI0oBeKa

63

O6o06maromuit ypok. Pomib
U MecTO (PU3HUKH U
aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU




KapTUHE MHpa

64

O6o06maromuit ypok. Poib
¢bu3nveckoii Teopuu B
(bopmupoBaHUU
HpeJICTaBICHHUI O
(bu3nYecKoi KapTUHE MUpa

65

Oo6o0maromuit ypox.
Mecro ¢pusndeckoi
KapTHHBI MUpPa B 00IIeM
psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHHUI O IPUPOJIC

66

PesepBHbIit ypoK.
MarsuTHOe MoJe.
DneKTpoMarHuTHas
WHIYKIUA

67

PesepBHblit ypok. OnTuka.
OCHOBBI CIELIMATILHON
TEOPUHU OTHOCUTEIBHOCTH

68

Pesepnelii ypok. KBanrosas
¢buznka. JneMeHThI
aCTPOHOMHUH U
acTpo(U3UKH

but6mmorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYEHHUKA
» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
bu6moreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
bu6mmoreka IJOK
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