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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUN K pe3yiabTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, peATU3YIOIINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €W M3Y4YeHHUS (DM3WKKA HA YPOBHE CPEINHETO OOIIEeTO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (Pu3uku Ha 6Aa30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
¢usnueckoir reorpadueld u acTpoHoMuen. Mcmomp3oBaHWE W AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (POpMHpPOBAHUE ECTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromwuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSITh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUILI €ro
MOCTPOCHHS.



Hoes yenocmumocmu. B COOTBETCTBUU C HEH KypcC SIBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COIEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepual Kypca (HU3UKH
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
F'YMaHUTAPHOTO TMOTEHIHAa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPHIOKECHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWHM, a TaKxke OOCYKICHUs
npo0JIeM palOHAIBLHOTO MPUPOIOTIOIB30BAHNS U HKOJIIOTHYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O NPHUPOAE, TI'PaHHALIAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yercsl Mpexie
BCEro 3a CYET OpraHu3aldd SKCIEPUMEHTAIBHON AESITeIbHOCTH O00YYaroImIMXCs.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o ¢u3nke oObEAMHEHbI B OOIIMN CIUCOK YYEHHUYECKUX
NpakTHYECKUX paboT. BriaeneHne B yka3aHHOM MepedyHe JaOOpaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHMst kaOuHera ¢Qusuku. Ilpu »53TomM obOecrieunBaeTcsi OBJIaJleHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJUTH KOCBEHHbIE W3MEPEHHUS, HCCIEIO0BAHUS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENAETCS PEUIEHUI0 PAacYETHBIX W KavyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJISIFOIINE TPUMEHSATh U3yYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjelia Kypca, TaKk W MHTCTPUPYS 3HAHUS M3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrolye BbIOOpa (PU3MUECKON MOIenu sl CUTyallMd MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUeHHI0 Yy4eOHOro Tiporiecca 0a3oBBI ypOBEHb Kypca
(bU3MKHM HA YPOBHE CPEAHEr0 00IIEro 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSAX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢usuku A0MKHO OBITH
HeoOXoMuMoe JlabopaTopHOe OOOpY/IOBAaHUE [JisS BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKEe YUCHUYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHuE.
JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJIEIOBAHUSA  HW3Y4YaeMbIX SBJIEHUHW H  MPOILIECCOB, OMIUPUUECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.
JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaThuyeckue KOMIUIEKTHI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.
OCHOBHBIMHU LEJIIMH U3y4eHUS (PU3KUKHU B 00IIEM 00pa30BaHUHU SIBIISIFOTCS
e (opmupoBaHue wuHTEpeca W CTpEMJICHHS OOYYaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
WCCIIEIOBATEIHLCKOT'0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KAaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMeHUH OOBSCHATH SBJICHUS C HUCIHOJIb30BAHUEM

bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHE TpeACTaBICHUH O pONHM (PU3UKU IS PA3BUTHUS APYTHX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenne »Tux 1enei oOecreunBaeTcsl pelieHueM CIeNyIoIuX 3a1a4d B
npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e mpuoOpeTeHue CUCTEMBI 3HaAHUUI 00 00X buznueckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmMupoBaHHE yMEHHH TIPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PEICHHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBMI JIJISi Pa3BUTHUSI YMEHHMI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZENO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3UKE TMepeyeHb JabopaTopHBIX U
NPaKTHYECKUX paboT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JelaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYAIBHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COIEPKAHUE OBYUEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MYECKUX SIBICHUNA M TpoueccoB. HaydHbie THIoOTE3bl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U IU(PPOBbIE H3MEPUTENIbHbIE TMPUOOPHI, KOMIBIOTEPHBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBHOM TOYKH, HUX MPOEKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IIOCTOSSHHOU II0 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuuecKkne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

N3yyenue nBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MAaTEpUAIbHOM TOUKU. Tpernii 3aKkoH HproTOHA 1151 MatepraibHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOIbXKEHUs U cuiia TpeHus nokos. KoadduiueHt tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPIOIO TEA.

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOopMaIiii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue ABMxeHUs OpycKa 10 HAKJIOHHOM IITOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOYKHM (Tena), CUCTEMbl MaTE€pUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [TorenumanbHas DHEprus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pasznea 3. Mogexkyasipuast Gu3MKa U TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aUMOJEHCTBHUS YACTHUIL BewiectBa. MoJllenu CTpPOEHHsS Ta30B, KUJIKOCTEH H
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopens  uaeanbHoro rasza. (OCHOBHOE  yYpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anbrona. M3omponeccsl B UACaTbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JTOKA3BIBAIOIINE JTUCKPETHOE CTPOCHHE BemecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOrO  HWJEallbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJUMHAMUKHM K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL. [lukn KapHo m ero ko3duiMeHT Imoiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcanus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBneHune u
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, nrabopamophuvle pabomwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AIEKTPUYECKOT O 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYHEPHO3ULIMM IJIEKTPUYECKUX ToJieh. JIMHUM HaAnpssKEHHOCTH BJIEKTPUYECKOTrO
OJIAL.

PaGora cun  snektpocrarmueckoro  mons.  I[lorenmuman.  Pa3sHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YyCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudeckuii Tok B Tazax. CaMOCTOSITENbHBIH U HECAMOCTOSITENIbHBIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHArpeBaTelibHble MpUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOITUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenHne 37eKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Habmonenue amekTpoiunsa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, rurnepoosa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B KHUBOWU mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIIONEPENAUyH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, DJJEKTPHUUECKHE CBOWCTBA METAJIOB, JJIEKTPOJIUTHUYECKAS JTUCCOIUAIIHS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUECKash 3allliTa, 3a3eMJICHHE DSJIEKTPONpPHOOPOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHble  MarHuThl.  B3auMOAEHUCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJAHMKA C TOkoM. KapTuHa JMHUNA UHIYKIHA
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia Jlopenua, €€ MOJlyJib U HanpaBiieHUE. JIBUKEHHUE 3apsHKEHHOM YaCTULbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe snektpuueckoe Imone. DIEKTPOABMKYIIAs CHIA WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopenicteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE FNEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JWMArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE,
pesioMIICHHE, MoNsipu3aius, AU paxius, uHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomiuenue cBera. 3aKOHbBI IPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKAa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKas cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparolux U paccenBaromux TuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMIOEHWS MAaKCUMyMOB M MHUHHMYMOB B HUHTEpGhEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JubdpakiuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenne nokazarens NpeoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Paznen 6. OCHOBBI CIEIHAIBHOI TEOPHH OTHOCHUTEIBLHOCTH
['panunbl  OPUMEHHMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIECIIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHHE BPEMEHU U COKpAIlCHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. SHCPPI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [1nanka cBsi3u 3HEprur GOTOHA C €ro 4YaCTOTON. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHue: (POTODIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUrO o -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4eckue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuiro  coctaBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sigpa. M30Torsl.

Anbsda-pacnan. ONEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiii cuHTe3. [IpoOiaemMbl W MepPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHHUE: JO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3pges 8. DiieMeHTHI ACTPOHOMUM M aCTPOGU3MKH

DTarnbl pa3BUTHSL acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comune. ConHeuHass akTHUBHOCThb. Mcrounuk sHeprun ConHUA ©U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€371. COBpPEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAECHUU U 3Boonuu CoyiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa60ia. Pazberanue rajgakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpe/IeTIeHUs MOJI0KEHNS HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOU cepax esaTeTbHOCTH YeIOoBeKa, poiib U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Mesxcnpeomemnvie noHsimus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
GYHKIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpuyeckue SBICHUS B KUBOM MpUpOLE, KoJieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHau3.



l'eocpagpusi:  MarHuTHbIE TIONIOCA 3€MJIM, 3JIEKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PeaM3alMi OCHOBHBIX HAIPaBJIEHUM
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKON U EHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIC B
NEeATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCIMTAHUSI:

UHTEpEC K pa3IMYHbIM cdepaM MNpoPecCHOHAIBHON AESATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bu3KMKY Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIed YCTOWUYUBOTO Pa3BUTH YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH JKOJOTMYECKON HanpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAay4YHON [EATEIbHOCTH, TOTOBHOCTh B MHPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IUJIaH PEIIeHHs] MPOOJEeMbl C YYETOM aHAM3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOpJIMHUPOBATh U  BBIMNOJHIATH pabOTy B  YCIOBUAX  PEAIbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIaJICTh HABBIKAMH YYCOHO-MCCIICIOBATEIILCKOW M TIPOSKTHOM JEATEIBHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHWJIAMH JCATCIBHOCTH II0 TIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y ©€ peIeHUs, HaXOAWTh apryMEHTHhI IS JOKa3aTelbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATH TIONYYCHHBIC B XOJE€ PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyJIHpPOBATh COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIHLHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIICCTBIISITh IIOWCK, aHAJH3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YeHHS WH()OpPMAIIUU | TIEIEBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh  MPEANOCBUIKM  KOH(MJIUKTHBIX CHUTyallud W  CMAT4YaTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)JOT0 YJIE€HA KOJUIEKTHBA;

NpUHUMATh 1EIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHMIKEHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacupeneisaTh poiu ¢ y4€TOM MHEHHUM YYaCTHHUKOB, OOCYXKIAaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHMKA KOMaHIbl B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3MKM ¥ aCTPOHOMHHU, BBISBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BHIMIOJIHEHUS MPAKTUIECKONW PaObOThI C YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBINH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTEJBHON  pediekcuu Kak  OCO3HaHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pEe3ylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI PEQIICKCUH ISl OIICHKH CHTYaIldH, BBIOOpA BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBI JPYIHUX IIPU aHAJIW3Ee pPe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpornecce qocTikeHHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIIETO CITIOCOOHOCTh TTOHUMATh CBOE IMOIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JICHCTBOBATh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYruX, YYUTHIBATH €ro IMpH OCYIIECTBICHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOMN JAEATEIbHOCTHU JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUKa, HHEpIUaIbHasl cucTeMa OTCcuéra, abCOMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsi/i PU pelieHnn PU3NUEeCKUX 3a/1a4;



pacro3HaBaTh (U3UYECKUE SBJICHUS (TPOIECChI) U OOBSCHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PaBHOYCKOPCHHOE  IPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOTHOE TAJ€HWE TEJ, IBIDKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEII, K3MEHEHUE 00bEMaA TeJI IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHACHCAIWS, TUIABJICHUE, KPHUCTAILIM3AIUs, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
AJICKTpHU3AIUS TEJI, B3aUMOCHCTBHE 3aps/I0B;

OIMUCBHIBATh MEXAHUYECKOE JBMKEHHE, HCIOIB3YyS (DH3NYSCKUE BEIIMYMHBI:
KOOpJIMHaTa, MyTh, MEpEMEIIeHUuEe, CKOPOCTh, YCKOpPEHHEe, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKas HHEprus, MOTEHIMaIbHasl YHEPTUusi, MeXaHudecKas
paboTta, MeXaHWYECKas MOIIMHOCTh;, TP OMNHCAHWU TPABWIHHO TPAKTOBATH
(bu3HUeCKNii CMBICT HCTOIB3YEMbIX BEIMYWH, WX OOO3HAYCHHS W CIUHMIIBI,
HaXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTHMHU
BEJIMYNHAMU;

ONMHUCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUA,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemHss
KHHETHYECKAsl SHEPTHsI XaOTHUECKOT'0 JBIDKEHUS MOJICKYJ, CpeIHEKBaApaTHUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO()(PUIIMCHT TMOJE3HOr0 JICMCTBUS TEIUIOBOI'O JIBUTATENsd; TPH OINHUCAHUHU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
00O3HAUeHUs W EAWHHIBI, HAXOAUTh (OPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHUHAM;

OIMUCHIBATh U3YYCHHBIC DICKTPUICCKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKHE
SBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYECKUE BETUYMHBI: DJICKTPHUCCKHUHN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD TMOJIS, MOTEHIMAJ, PAa3HOCTh MOTEHIINAJIOB;
NPy ONUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIMYHMH, WX OOO3HAUECHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIIONIB3YS (PU3HMUYECKUE
3aKOHBI M MPUHIMIIBL: 3aKOH BecemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpeAHEH KMHETHYSCKOM SHEPTUU TEIUIOBOT'O JIBMYKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMYIHpPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHE WM YCJIOBHUS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TIPUHIMIIBI  JIEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUSA MX OE30MaCHOTO HCIOIb30BAHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 MCCIENOBAHUIO (U3UYECKUX SIBICHUNA W
MIPOIIECCOB C HCIOJBb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath TpoOJeMy/3ajady U TUINOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISATh MPSAMbIC U KOCBEHHBIC U3MEPECHUS (PU3NIECKUX BEIWYUH, TIPH
3TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO W3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpOBaTh PE3YNBTATHl TMOJYICHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOJII01aTh TpaBuiia OE€30MACHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAHUI B
paMKax y4eOHOro OHKCIEPHUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTH C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB MU J1IAOOPATOPHOIO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCTIONB3Ys (PU3MYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7a4u
BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOo/IMMbIE Il €€ pelleHHus, MPOBOAUTh PacUEThl M OLICHUBATh PEaTbHOCTh
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIONIb30BaTh ~ MPU  PEINIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJOTHH VIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMalLUU, MOTYYEHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecTiedeHuns: 6€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JUJISI COXPAHEHHS 37I0POBbSI M COOJIIOJIEHUS HOPM SKOJOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEN CPEAE;

paboTaTh B TpYyIIe C BBHIIOJHEHWEM pPa3JUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JCATEIHHOCTh B HECTAHJAPTHBIX CUTYaAIMSIX, aJ€KBATHO OIIEHWBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy oOyuenus B 11 KkJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B DPA3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKON AEATEIIBHOCTU JIIOAEH, LIEIOCTHOCTh U €IUHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa MPHU PEIIeHUU (PU3NIECKHUX
3a7ad4;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUS, JEUCTBME MAarHUTHOTO TIONs Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
untepdepenuus, audpakiuus ¢ OOJsSpU3alUs CBeTa, JIUCIEPCHsl CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh M3yYCHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIC,
ONTHUYECKHUE,  DJICKTPUUYECKYID  MPOBOAUMOCTh  pa3IUYHBIX  Ccped) |
AJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJB3Yys (PU3MUYECKHE BEITUYUHBI:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAMNpsKEHUE, JICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIAs Ccujia, padoTa TOKa,
WHAYKLIHAST MarHUTHOrO mois, cuia Ammnepa, cuwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KOJeOaTeNbHOM KOHTYpe, 3apsii W cuila TOKa B IMpoIlecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsSHUE U
ONTHYECKas CuUjla JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HU3MUECKUIN
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUA U IIPOILECCHI, HCIOIb3YS
¢du3znueckre BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (GOTOHA, MIEPUOJT TIOTypaciajia, SHEPTHsl CBI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OOO3HAYEHUS U E€JUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIME JIaHHYIO (U3HUYECKYI0 BEJIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH TMPSMOJIMHENHOI0 PACHPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAHEHUs JHEPrUHU, 3aKOH COXPAaHEHHs HUMIIYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMpENIENATh HANIPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUMN: MpU 3TOM
dbopmynupoBath TpoOJeMy/3agady U TUNOTE3Yy Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PH3NIECKUX BEIUYUH, TIPH
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C WCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJHUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

coOo1aTh npaBuia 0€30MacHOro TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESITENBHOCTU C HCMOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaDOPATOPHOIO
000py1I0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3MYECKYI0 MOJEIb, BBIIEHATh (PU3MUECKUE BEIMYMHBI U (HOPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
bu3nIecKue SIBJICHUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMaLUU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJyd4aeMyto HH(OpMAILIUIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX OE30MACHOI0 HUCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISl COXPAHEHUS 30POBbS M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IJJAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJCKBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB IPYMIIbl B PEIIEHHE PACCMAaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 0 0 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > 0 0 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 0 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bu6nunorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB H TeM nu(poBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe nojie. DIeKTpOMarHuTHas bu6mmoreka [IOK
1.1 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 0 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
29 MexaHUUeCKUe U AIEKTPOMArHUTHBIC 5 1 0 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
23 Onrriia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 0 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DneMeHTHI KBAHTOBOUM OTITHKHU 6 0 0 htts://m.edsoo.ru/7fA1c97¢
4.2 CrpoeHue aToMa 4 0 0 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaioutee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacon DJ1eKTpOHHBbIE HU(POBLIE
Ne ni/m Tema ypoka P i pp
Bceero o0pa3oBaTe/ibHbIE PeCYPChI
1 ®dusnka — Hayka o npupojae. Hayunsie 1 bubnmnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Posnb u mecTo ¢puzuku B HopMUpOBAHUHU
2 COBpPEMECHHOM i)a HOU K(E IT)I/IH}I,)I MHpa, B 1 bubmorexa LOK
p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEITLHOCTH JIFOICH
MexaHu4eckoe JBUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bubmuorexa [JOK
3 1
nBuxenus. [lepemenienne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NIPSIMOIMHEITHOE IBUYKCHHUE 1 bubmorera [JOK
p P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOJIMHEWHOE bubnnorexa [IOK
5 1
JIBMKEHUE https://m.edsoo.ru/ff0c372e
CBoOomHOe masieHne. Y CKopeHue bubmuorexa [IOK
6 1
CBOOOTHOTO MMaICHUS https://m.edsoo.ru/ff0c39cc
7 KpusonnHeiinoe nBuxenue. [IBuxeHue 1 bubanorexa [IOK
MaTepHraibHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHumn otHOocuTeNbHOCTH ["anuies.
8 HNuepnuannasle cucteMbl oTcueTa. IlepBrii 1 bubmorexa IOK
P - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHumn cynepno3uimuu
9 cuit. Bropoii 3akoH leIOTOHa 3/1;1 " 1 bubmmorexa [IOK
’ p . a https://m.edsoo.ru/ffOc3bes
MaTepuaIbHON TOYKH


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

10 Tpetuit 3akoH HproTOHA 17151 MaTepuaIbHbIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCeMUPHOTO Tsirotenus. Cuia bubnnoreka [IOK
TsKkecTu. IlepBas kocMHuuecKkas CKOpOCThb https://m.edsoo.ru/ff0c3d00
bubmuorexa [IOK
12 Cua ynpyrocti. 3akon T'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koaddumment tpenns. Cuna
13 conpo?liBﬂeHm Hp(il)/lq),[[BI/I)KeHI/ITI/IpTeJIa B bubmmorexa [IOK
https://m.edsoo.ru/ffOc3f76
JKUJKOCTHU WM rase
[ToctynarensHOE U BpallaTeIbHOE
14 JIBIKEHHUE a0COIOTHO TBEPJIOTO TeJa. bubnunorexa LIOK
MowmenT cunsl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO Tea
HNmnynsc MaTepuaibHONH TOYKH, CHCTEMBI
15 MaTepUaIbHBIX TOUEK. IMITyNIbC CHITBI. bubmmorexa [IOK
3aKOH COXpaHEHUs UMITyJIbca. PeakTnBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ota u mourHoCTh cuiibl. Kunetnueckas
16 SHEPrus MaTepHalbHOW ToukH. Teopema 00 bubmmorexa [JOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUUECKOW SHEPT U
[TorenumansHas sueprus. [lorennumansHas
17 SHEprus ynpyro aeopMUpOBaHHOMN bubmuorexka [IOK
npyuHbl. [loTeHnManpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTenumanbHble U HETIOTEHIIUATBHBIE CHIIBI.
CBs13b pabOTHl HEMOTEHIIUAIBHBIX CHIT C
. bubnunorexa LIOK
18 M3MEHEHUEM MEXaHUYECKOM IHEPTrUun

CHUCTEMBI TEJI. 3AKOH COXPaHECHHUS
MEXaHUYECKON IHEPrun

https://m.edsoo.ru/ff0c478c
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19

JlaboparopHas pabota «lccnenoanue
CBSI3U PabOTHI CHIIBI C UI3MEHEHHEM
MEXaHWYECKON IHEPTUU Teja Ha pUMepe
PaCTSKEHHUS PE3UHOBOTO KI'yTa»

20

KoHTponbHas paboTa o teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpaHCHHUA B MCXaHUKE»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISPHO-
KMHETUYeCKOi Teopuu. bpoyHOoBCcKOe
newkenue. updysus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOACUCTBUSA
4acTHI] BemecTBa. Moaenu CTpOoeHUs Ta3oB,
JKAJIKOCTEN U TBEPJBIX TEI

23

Macca monekyin. KonnuecTBo BeliecTsa.
ITocTosiHHass ABorazipo

24

TermnoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. [llkana remneparyp Lienbcus

25

Uneanpubiii raz B MKT. OcHoBHOE
ypaBuenne MKT

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mmepa
CpeaHEeN KNHETUYECKON YHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHnpeneeBa-
Knaneiipona

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanmbeToHa. ["a30BbIC 3aKOHBI

28

JlaboparopHnas pabota «lccnenoanue
3aBUCHUMOCTH MEX]y TapaMeTpamMu
COCTOSIHUSI Pa3pEKEHHOTO Ta3a

29

N3omporieccrl B U1eanbHOM Ta3e U UX

but6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduueckoe npeacTaBiIeHNe

https://m.edsoo.ru/ff0c570e

BuyTpeHnHss dHeprus TeEpMOINHAMHYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHHS.

30 KonmnuecTBo TeminoTsl U paboTta bubamorera LOK
P ' https://m.edso0.ru/ff0c5952
BHyTpeHHSsIs1 HEprusi 0JHOATOMHOTO
U7ealIbHOTO rasa
bu6mmoreka LIOK
1 B
3 HABL Teronepenatin https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonunuecTBo TEII0TH pH TeIionepeaayue bubmmorexa [IOK
. P peaac. https://m.edsoo.ru/ff0c5c36
AnuabaTHBIN mpoIiecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bub6nmorexa [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatuMocTs mporieccoB B MpHUPO/IE. bubnmoreka [JOK
34 .
Bropoli 3aKk0H TepMOJMHAMUKHI https://m.edsoo0.ru/ff0c6230
35 [Tpunuun aevicteus u KIIZ TernmoBoi bubmuorexa [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 [Huxn Kapro u ero KITJI
37 DKoJjornyeckue npooaemMbl
TETUIOIHEPTETHKU
38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KoHnTtposnbHas paboTa mo teme
39 «Mounekynspras pusuka. OCHOBBI bubmorexa LIOK
YAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIMS. bubnnorexa [IOK
Ucnapenue u kunenue https://m.edso0.ru/ff0c63b6
41 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [IOK
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Bo3ayxa. HachlleHHslil map

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucramnmmueckue u
amop(dHbIe Tena. AHU30TPOIHUS CBOMCTB

bu6nmorexa LIOK

42
KpucTayioB. XKuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUabl
43 [TnaBneHue u KpucTauzanus. Y aeabHas bubnmnoreka [JOK
TeruioTa miasiaeHus. CyonuManus https://m.edso0.ru/ff0c6708
bubnunorexa LIOK
44 v 0
PABHEHHE TEILIOBOTO bajtarta https://m.edsoo.ru/ff0c6820
45 DeKTpu3anus Tei. DICKTPUICSCKUH 3apsi. bubnmnoreka [JOK
JIBa BH1a SJIEKTPUUECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
IIpoBoAHMKH, TUAIEKTPUKU U
46 H(E)J'I I[0130 HIfKI/I 3aK(I:))H COXpaHEHUs bubmmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
47 Biaumopeiicteue 3apsnoB. 3akoH Kymona. bubnmnoreka [JOK
TO4YeUHBII 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
48 [TpuHIUTT CYTIEPIIO3UITUH DJICKTPUUSCKUX bubmmorexa [JOK
P vu Hep B " P https://m.edsoo.ru/ffOc6df2
nosieit. JIunum HanpsoxkEHHOCTH
49 Pabota cun anekTpocTaTHuecKoro moJis. bubnmnoreka [JOK
[Torenuuan. Pa3HOCTh NOTEHIHAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHMKY U TUIIIEKTPUKHU B
50 3.]'IpeKT I([)CTaTI/I‘leiKOM nonIe bubmmorexa LIOK
p i https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas NpOHUIIAEMOCTb
i bubmuorexa [IOK
51 C) .K
JICKTPOCMKOCTY. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIIeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOPA. bubmuorexa [IOK

DHeprus 3aps>KeHHOT0 KOHAEHCaTopa

https://m.edsoo.ru/ff0c72c0



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
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53

JlabopaTopHast pabota "3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa'

54

[TpyHIMD AEHCTBUS U IPUMEHEHUE

KOHJIEHCATOPOB, KOMMMPOBAJIBHOTO anmnapara,
CTpYHHOTO MpUHTEpa. DIEKTPOCTaTUYECKAs

3anyTa. 3a3eMJICHUE JIEKTPOIIPHOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cymectBoBanus. [loctossuubiit Tok. Cuna

Toka. Hanpsokenne. ConpoTusienue. 3aKoH

OmMa 1151 ygacTKa [erH

56

[TocnenoBarensHOE, MapanieabHOE,
CMEIIaHHOE COeITUHEHUE POBOIHUKOB.
JlaGopaTopHnas pabora «3yuenue
CMEILIaHHOTO COSTUHEHUS PE3HCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOILITHOCTH AJIEKTPUUECKOTO TOKA.

3akon J[xoyns-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ]C ucTouyHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS

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

59

DNeKTPOHHAs TPOBOJAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTD

60

DneKkTpuuecKkuil Tok B BakyyMme. CBolCTBa
AIIEKTPOHHBIX ITyYKOB

61

[TomympoBOTHUKH, BX COOCTBEHHAS U

bu6nmmorexa LIOK
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

npuMecHas npoBogumMocTtb. CBoicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

DNEeKTpUYECKUM TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubmuoteka [IOK
DJIEKTPOIMTHYECKAs JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DJEeKTPOIN3
DJIEKTPUUECKUH TOK B Ta3ax.

. . bubnmoreka [JOK
63 CaMOCTOSTEeNBHBIN U HECAMOCTOSITEITLHBIIHA 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Moinus. [lnazma
DnexkTpuuecKkue Nprudopsl U yCTPOCTBa U
64 UX I Zﬁ(mquKoei I/IMI;HGHI}/IIGTPH aBHJIA 1 bubmorexa LIOK
P p P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
. bubmuoreka [IOK

65 1
Obodmaromii YpoK «MEKTPOMHAMHK https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Inexrpocrartuka. [locTossHHBIN 1 bubnnoreka [JOK
ANEKTPUYECKUN TOK. TOKM B pa3IM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblii ypok. KonTponbHas pabota no 1 bubnmoreka [JOK
TeMe "DJeKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O000IIarONIHiA ypoK 1o 1 bu6muoteka [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuyecTBo 4acoB

DJIeKTPOHHBIE M (]pOBLIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
[TocTosTHHBIC MATHUTHI U UX
1 B3auMo/ieiicteue. MarautHoe nosie. Bektop 1 bubmuorexa [IOK
MarHUTHOW UHAYKUIWH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAN
MarauTHoe 1moJje MPOBOJHUKA C TOKOM.
2 OmnwiT OpcTena. B3aumopericteue 1 bubmmorexa [IOK
peTend. g https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHnas pabota «3yuenue 1 bubnmnoreka [JOK
MAarHUTHOTO I10JII KaTYyHIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBHE MarHUTHOTO TOJISL HA POBOTHUK
4 ¢ TokoMm. Cuna Amnepa. JlaboparopHas 1 bubmuorexa [IOK
pabora «MccnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM)»
JlericTBUE MarHUTHOTO MOJIS Ha
5 IBIKYIIVIOCS 3apsDKEeHHYIO yacTury. Crna 1 Bubmorexa ITOK
IO P o Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuisl Jlopenua
DnekTpoMarHuTHast HHAYKIws. [ToTok
5 BEKTOpa MarHUTHOM MHAYKIuu. DJ1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykiuu Papagest
7 JlabopaTopHast pabota «MccnenoBanue 1 bubnnoreka [JOK
SABJICHUS 3JICKTPOMAarHUTHOM UHIYKLIM https://m.edsoo.ru/ff0cal50
8 NHayKTUBHOCTG. SIBIIEHHE CAMOUHIYKLIUH. 1 bubnuorexa [IOK

OJIC camouHAYKIIMK. DHEPTUSI MArHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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IMOJI KaTyIIKHU C TOKOM. :‘)J'IGKTPOMaFHI/ITHOG
I10JIE

TexHu4eckue ycTpomucTBa U UX
[IPUMEHEHUE: IOCTOSHHBIE MaTrHUTHI,

9 3JIEKTPOMArHUTBI, SJIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TTeYh
10 O06o06marommii ypok «MarauTHoe moJie. bu6moteka [JOK
ONEeKTpOMarHuTHasE HHIYKIHS https://m.edsoo.ru/ffOcab82
11 KontponbHas pabota no teme «MaraHutHoe bubnmnoreka [JOK
noJie. JJIeKTPOMarHuTHask MHAYKLUS» https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUYECKHE KOJIeOaHusl.
12 ["apmonnueckue koneOaHus. Y paBHEHHUE bubnnorexa [IOK
rapMoHu4eckux konebanuii. [IpeBpaiienue https://m.edsoo.ru/ffOcaf06
SHEPTHUU
JlaboparopHnas pabota «lccnenoBanue
13 3aBHCHMOCTH MEePHOa MaJIbIX KOJIeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a»
Kone6arensHslit kouTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs B
14 U7ealbHOM KOJIeOaTeTbHOM KOHTYpE bubmmorexa [JOK
ype. https://m.edsoo.ru/ff0ch820
AHaNOrus MeXIy MEXaHHYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJI€OaHUSAMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 SHEPTUU B HICATHHOM KOJIEOATEITHHOM bubmmorexa [IOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpe
bu6nmmorexa LIOK
16 [IpencraBieHne 0 3aTyXAOIIHX

https://m.edsoo.ru/ffOcbb86
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KoseOaHusIX. BeIHYKIeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeinyxaeHHubie
SJICKTPOMArHUTHBIC KosebaHus

ITepemenHbIi TOK. CHHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO

bu6mmoreka LIOK

17 TOKa. AMIUTUTYHOE U ICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHHUE CUJIbI TOKA U HANPSKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepenada
U IOTpeOICHHUE MIEKTPUUECKON SHEPTUU
YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
19 AIIEKTPUYECKOT0 3BOHKA, FeHepaTopa bubamorexa [OK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JTMHUH 3JIeKTponepeaay
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE
20 aneKTpo3Hepruu. KynbTypa HCnoab30BaHMs
AIIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU
MexaHuueckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTts bu6mmoteka [IOK
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunblie 1 MPOAOIBHBIE BOJIHBI
29 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTBH 3BYKa. bubnnoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTb. [llkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLIMIIBI PAANOCBS3U U TEJIEBUACHHUS.
Passutue cpencts cBssu. Paguonokanus
KonrponbHas pabora «Konebanus u bubnnoreka [IOK
25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
26 [IpsmonuHeHoe pacipoCcTpaHeHHE CBETA B bu6mmoteka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OIHOPOJHOM cpefie. ToYeUHbIN UICTOYHUK
cBeTta. JIyd cBera

https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTtpoenne nzo0pakeHuii B brbmorexa LIOK
’ P P https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKajie
IIpenomnenue ceera. [lotHOE BHYTpEeHHEE
28 orpaxkeHue. [IpeenbHbIi yros HoIHoTo brbamorexa [HOK
P 1P . https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaXKECHUS
29 JlaGopaTopHnas pabora «3mepenue bubnnorexa [IOK
MOKAa3aTelsl MMPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxxeHui B TUH3E.
30 ®opMya TOHKOU JTUH3bL. Y BEJIUUCHUE bubamorexa HOK
Py ' https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlaGopaTopHas pabora «MccnenoBanue
CBOICTB M300pak€HUH B JINH3AX»
Hucnepcus ceeta. Ci0xXHBIA cocTaB 6€70r0
32 csera. LIper. JlaboparopHnas paboTa
«Habmonenue aucnepcuu cBeTay
33 Unrepdepennus creta. Judpaxius ceera. bubnuorexa LIOK
JudpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubanorexa [IOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ffOcf02e
35 Ontuyeckue MpuOOpHl M YCTPOUCTBA U
YCIIOBHS UX 0€30MacHOTO MPUMEHEHUS
['paHuLIBI TPUMEHUMOCTH KJIACCHUECKOM
36 MexaHuku. [locTynarsl cienuanbHOM bubamorera LOK
' y " https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIIBHOCTH
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubnnorexa [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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3aMeI[J'ICHI/IC BPEMCHHU U COKpalll€HUEC OJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprusi U UMITYJIbC PEISITUBUCTCKOM

38 gacTHuIlbl. CBSA3b MAcChl C SHEPTHEH U bubmorexa IOK
Hb- p https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 Kontponbhas pabora «Ontuka. OCHOBBI bubnmoreka [JOK
CIIeIIMATIbHON TEOPUU OTHOCUTEILHOCTI https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [lnanka. Dueprus u bu6mmoteka [IOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U UccaenoBanue Gpororddekra. bubnuorexa [IOK
Omnbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE
42 SﬁHmTeg)Ha Hqs)l(b(l)OTOSq)(geKTa «KpachHas bubamorera LOK
g AP https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
43 Jasnenue ceeta. Onbitel [1. H. JIeGenena. bubmuorexa [IOK
XuMH4yecKoe JeicTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHU4YeCcKre YCTPONUCTBA U MPAKTUIECKOE
44 npuMeHeHue: GoTorIeMeHT, POTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenue 3aa4 1mo TeMe «JIEeMEHTBI bu6nunorexa LIOK
KBAaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogenbs atoma TomcoHa. OnbITHI
46 Peszepdopaa mo paccessHUIO 0-4acTh bubmmorexa [JOK
pbopaaiop - https://m.edsoo.ru/ff0d091a
[Inanerapuas MoJenp aToMa
bu6mmoreka [IOK
47 I1 b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomieHue (GOTOHOB MPHU
i B ¢ P bu6nmorexa LIOK
48 Mepexo/ie aToMa ¢ OHOTO YPOBHSI DHEPTUU

Ha Apyrou. Bunel cnextpos

https://m.edsoo.ru/ff0d0afa
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49

BonzoBrle cBoiicTBa yactuil. BoiHb! e
Bbpoiina. KopnyckynsipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3JIy4eHHE

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaIHOAKTUBHOCTH. ONBITHI
Pesepdopna mo onpeneneHuno cocraBa
PAAUOAKTUBHOI'O U3JTYyUYCHUSA

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

Cgoiicta anb(a-, 6eTa-, raMmMa-u3ITydeHUsI.
BrnusiHre pagnoakTHBHOCTH Ha YKUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEWTpOHA. I30TOMBI.
Anbda-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B szipe. SepHbie
peakuuu. Snepuslii peakrop. [Ipodiemsrl,
IIEPCIEKTUBBI, YKOJIOTUYECKHUE ACTICKTBI
AJIEpHON YHEPTETUKU

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

54

DyeMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HaOIIOIEHUS U
perucTpaliu 3JIeMEeHTapHBIX YaCTHII.
Kpyrnsiii cron «@yHaamMeHTalbHbIE
B3auMoIeicTBUA. EAMHCTBO usznueckoit
KApTUHBI MUPA»

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

55

Bun 3Bé31H0T0 HEOa. Co3Be3nus, ApKue
3Bé3£l]>l, III1aHCThI, X BUAUMOC ABHUKCHHUC.
ConHeuHasi cuctema

56

Counnne. ConHeuHas akTUBHOCTE. MIcTOUYHUK
sHeprun CoJIHIIA U 3BE3NT



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTUKH.
3BE3 bl TIaBHOM OCIE0BATEILHOCTH.
Buyrtpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
spomroni CoJHIIA M 3BE3]

58

Mnineunsiii [1yte — Hama ["anakTuka.
[Tonosxenue u neuxxenue ConaHua B
INanaxtuke. ['anaktuku. YEpHbIE ABIPHI B
S/Ipax rajJakThK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbioro B3peiBa. PeMKkTOBOE H3TydEeHHE.
MeraranakTuka

60

HepemeHHHe Hp06HeMH ACTPOHOMHHU

61

KonrtponbHas padora «1eMeHTHI
ACTPOHOMMUHU U acCTPOPUIUKI»

62

Ob6o6maromuii ypok. Ponb ¢puzuku u
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COIIUATIbHOM U
ITUYECKOH chepax NeaTeIbHOCTH YeJI0BEeKa

63

O6o6marommii ypok. Poib u mecro puznku
1 aCTPOHOMUU B COBPEMEHHOHN Hay4YHOUI
KapTHUHE MUpa

64

O6o06marommii ypok. Pons dpuszndeckoit
Teopuu B (HOPMHUPOBAHHUH TPEICTABICHUIN O
¢u3nveckoil kKapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpA B OOIIEM Psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IPEJICTABICHUI O




npupoze
66 PesepBHBIi1 ypok. MarautHoe 1nosie. 1
DneKTpOMarHuTHasE UHAYKIHS
67 PesepBHbIi1 }:pOI(. OnTuka. OCHOBBI 1
crHelnMaibHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBanToBas ¢pusuka. 1 bub6mmorexa LIOK
DJeMEHTBI aCTPOHOMHHU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJIS YUYUTEJIA

https://m.edsoo.ru

1. I'.I.Mskuies, b.b.byxoBueB. YueOHuk 1151 0011eo0pa3oBaTenbHbIX
yupexaennil. ®usznka. 11 kmacc. — M.: [Ipocsemenue, 2015.

2. A.Il. PeimkeBud. COopHuK 3a1a4 no ¢pusuke. 10-11 xmace. — M.: Ipoda, 2006.
3. I''H.Ctenanoa. CoopHuk 3amau no pusuke. 10-11 xkmacc. — M.
[Ipocsemenne, 2003.

4. T'onoasa U.B. ®usuka, 10, 11 xnacc. KontponbHbie pabOThl B HOBOM

dbopmate. — Mockaa : - «utennexkt — Llentpy», 2011,80c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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