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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHu” ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpedoBanusiMm ®PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €M M3Yy4YeHUs (DM3MKUA HA YPOBHE CPEIHETO OOIIETO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTATHI 110 TOJIaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaronieM Mupe. [IIKoapHBIN Kypc GU3HKH — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHEHHEe (DU3UUECKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHUpOBaHHE YMEHUU TPUMEHATH
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpEIHEro oomiero oOpa3oBaHUS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3U pPa3BUTHUSA
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
po0JieM palioOHAIBHOTO MPUPOIONIONB30BAHUS U YKOJIIOIMYECKOI 0€30M1acHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TPAHMIAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (HM3WKM — OTO WCIOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
NPaKTUYECKUX paboT. BhieneHrne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJSL U  OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIETIBIO, MTO3BOJISIOIINE MPUMEHSITh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK MU MHTETPHUPYs 3HAHUS W3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
XKU3HU, Tpelyrolue BbIOOpa (PU3MUECKON MoJenud ISl CUTYyallMu MpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECMEUYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
IpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme Mo (pU3MKe YYSHUYECKHX MPAKTUYECKHX paboT U JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUW M  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamIuxca. TemMaTH4ecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JabOpaTOpPHUid.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYdYaIOIMUXCA K HAYYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHME HAayYHOTO MHPOBO33PEHHUSI KaK pe3yiabTaTa H3Yy4CHHUs
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHEe TpenacTaBICHUH O ponHu (PU3UKHU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue HTUX 1eneid o0ecreurnBaeTcsl pelieHueM CIenyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oObsicHeHUs (U3MYECKUX SBICHUHM B TpUPOAE U IS TNPUHATUA
MMPAKTUYECKUX PEUICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSIHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEeI0BATEIbCKOM,
TBOPUYECKOM N1EATETbHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 10 (U3MKE TMepeyeHb JabopaToOpHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
NpOBECHUST JIA0OPAaTOPHBIX pPa0OT U OMNBITOB C YYETOM HHIUBUAYAIBbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOIbI HAYYHOT O MMO3HAHUSA

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

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
@dusnuecKkre 3aKOHbI U TEOpUH. ['paHUIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOYKH, HUX MPOEKIMM Ha OCH CHUCTEMbI KOOPJUHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBobogHoe najeHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYXHOCTH C IMMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHudyeckre yCTpPOWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEIEHUS MIHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMHU, HPOWIECHHBIMU TEIOM 32
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurenbHOCcTH  [anmunes.  IlepBwlii  3akoH  HbroTOHA.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MAaTEPUAIbHON TOUKMU. Tpernil 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koadgduuent 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 TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3axkon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHUs TBEPIOro Tena. Buasl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MaTepuaibHOM TOUKH (Tena), CUCTEMBl MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHnumanbHast  dSHeprus Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPBIX TENI M 0OBSICHEHHWE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojeei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HealbHOro raza. AOCONIOTHash TeMmIiiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akon JlanbroHa. M3omnpoluecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COSAUHEHUMN.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMu COCTOSIHUS Pa3pEXEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrus  OAHOATOMHOrO  HWJEallbHOro  rasa. Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHE. Y IeIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBple  MammHbl.  [IpuHOWNBL  AEWCTBUA — TEIUIOBBIX — MAIIHWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermoBord MammHbL [lukn KapHo m ero xosdduIMEHT IMONIE3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEpPruM Tejia IMPU COBEPIICHUU pPadOThI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe IMyTéM TpeHHUsI (BUACOAECMOHCTPAITHS ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u kKoHIeHcarus. Vcrmapenne n kurneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

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

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEePUaIOB, U HAHOTEXHOJIOTHH.

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
OnekTpuzaumsi Tel. OJIEKTpUYecKuil 3apsan. JBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYIEPIIO3UILIUM BJICKTPUUECKUX ToJiel. JIMHUU HanpsiKEHHOCTH SIIEKTPUUECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTBh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaToOpa OT IUIOIIAAH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuit mox. Toxu ¢ paznuunsix cpedax

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

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

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

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKWY. CobcTBeHHas u IIpUMeECHAast IIPOBOAUMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B razax. CamMoCTOSTENbHBIM M HECaAMOCTOATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN TUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYIEed cuibl. KopoTkoe 3amblKaHUE
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTH CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOUMOCTH AUOJIA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyuiecTBiseTcs ¢
Y4ETOM COJAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MAaTE€MAaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4dyHbId (akT, runores3a, (u3nyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX IIPOEKIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TeEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TPEHHS B TEXHHUKE, TIOAIIUITHAUKN, WCIOIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpPYTHE), JABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MOJTY4CHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHYKIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia Jlopenua, €€ MOJyJib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu dapages.

BuxpeBoe anektpuueckoe moje. OIEKTPOABMKYIIAS CHIA WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOT'O TTOJISL.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUSA 2JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre HEprun Mpy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJCAIbHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEUCTBYIOLEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHMA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Monenb TMHUM JIEKTpONEpeayn.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNutepdepenius u audpaxiys MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-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 cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJO0M M
YacTOTOU KOJIEOaHUH.



HccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxxkenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yros IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux auH3ax. Gopmyna TOHKON JUH3BI. YBelUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMIO/IEHWS MaKCMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKM, JIYIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUH B TMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMOIMIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIacCMYeCKOM  MmexaHuku.  [locTynarel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HeereI71 U UMITYJIbCOM pGJISITPIBI/ICTCKOﬁ HqaCTHUIBbI. QHGPFHSI
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccnenoBanue Gorodddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb artoma. [loctynatel bopa. M3nydeHune W mOromieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue muHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KMBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

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

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

Anepusbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
AIEPHON SHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI SIEPHON YHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukiiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHeKTpalibHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUIN I ONpeeieHUs MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31sA CEBEPHOrO MOJYIIAPUS U SIPKUE 3BE3BL.

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

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJb (PU3NYECKON TEOpHUH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHWS: SIBJICHUE, HAYYHBIA (aKT, rumore3a, (pU3MdecKas BEITMYHMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMBbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaIu3.



l'eocpagpusi:  marHuTHBIE TIONIIOCA 3€MJIM, 3alIeKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MpPOEKIIMOHHBIM amnmapar, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.



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

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpenmMera «Pu3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMENH JMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YyOE€XIEHUH, COOTBETCTBYIOILUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
OTBITa M ONBITA JIEATEIHHOCTH B MPOIECCE PeaTn3allid OCHOBHBIX HampaBlIeHUI
BOCTIMTATENBHOMN JAEITEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH IPAXKJAHCKOM MO3UIIMK 00YyYaroIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHATAE  TPAJAULIMOHHBIX  OOIICUETOBEYECKUX TYMAHUCTHUECKHX U
J€MOKpPaTUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTENBHOCTh B HMHTEPECax IPa)JIaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMO/ICHCTBOBATH C COIMATLHBIMUA HHCTUTYTaMHU B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTh K TYMaHUTapHOHN U BOJOHTEPCKON IS TENbHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(OpMUPOBAHHOCTH poccuiicKoi IpaX1aHCKON UJIEHTUYHOCTH,
naTpuoTU3Ma;

[IEHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHCJIE B
NESITENbHOCTH YUYEHOT0;

OCO3HAHUE JINYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAst 3CTETUKY HAYYHOTO TBOPUYECTBA,
HpUCYILEro (PU3NUECKON HAYKE;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MpoPecCHOHAIBHON AESTENbHOCTH, 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
(Gbu3MKY Ha TPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeTbHOCTH HKOJOTMUYECKOM HalpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTh B IPOLIECCE
U3ydeHus:  (QU3MKH  OCYIIECTBJISATh  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHUS
ba3oBble Jjoruueckue AeMcTBUS:
CaMOCTOSITeIbHO  (OPMYNIMpPOBATh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAetATh LENN ACATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTH KCHMS
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PaccMaTpUBaEMbIX
(bu3MUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHualbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JCATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aMOJICHUCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE MPH PEIICHUH KU3HESHHBIX TIPOOJIEM.
ba3oBble ncciienoBare/IbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KJIIOUEBBIMU MOHATHUSIMH M METOJAMU
(bu3UYECKON HayKH;



BJIaJICTh HaBBIKAMHU y4EOHO-HCCIIC0OBATEIIBCKON U MMPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
MHTEpIpEeTallii, MPeoOpa3OoBaHUI0O W TPHUMEHCHHIO 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 €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOMX YTBEP)KJICHMIA, 3a/1aBaTh apaMETPhl U KPUTEPUU PEILICHNUS,

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICATCITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX TPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIN3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a7a9 ¢ CcOOMIoJIcHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS WH()OPMAIIUU | TIEJIEBOU ayIUTOPHH, BRIOUpAs ONITHMAIIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJICHA KOJUICKTUBA,;

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacnpenensTh poiu C YYETOM MHEHUW Y4YaCTHUKOB, OOCYXKIATh PE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4€CTBO CBOErO BKJIaJa M KaXKJIOr0 YYaCTHHMKA KOMAHJIbI B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JAacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PAaCUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTUYECKON PabOoThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEJIBHOW  pEQUIEKCMU KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pE3YJbTaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NPUHUMATh CeOsl, TOHMMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBbI M apryMEHTbl IPYrMX MpPH AaHAIN3E PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe 1 YPOBHS CPEIHEro o0Imero oOpa3oBaHHUS Yy OO0yYarolmuxcs
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBAaTb €ro TMpU OCYIIECTBICHUU OOIIECHUS, CIHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy obyuenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIUalIbHasl cUCTeMa OTcu€ra, a0CONIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (QPU3NYECKHE SBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBW)KEHUE, CBOOOAHOE MAJeHHE TeJ, ABW)KEHHUE I10 OKPY)KHOCTH, HWHEpPLHUI,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQ)KHOCTb BO3/1yXa, MOBBIILICHUE JaBJICHUS ra3a Mpu €ro HarpeBaHUU B 3aKPbITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIEHUE, CKOpPOCTh, YCKOpPEHHE, Macca Tena, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHMYecKas MOIIHOCTb, NPHU OMHCAHWU TPABUIHHO TPAKTOBATH
(U3NYECKUl CMBICI HCIHOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIUUHUHY C JAPYTUMU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KWHETUYECKAsl SHEPrUsl XaOTUYECKOTO JABMXKEHUS MOJIEKYJI, CpEeAHEKBagpaTUYHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeEprusi, pabora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3NYECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUEHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd ONHCAHUM TMPABWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HUCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W EAWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHUS, HUCIONB3Yys (U3NUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMUupHoro tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
0TCYETa, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBAa, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIFOTHOM TeMIIepaTypoM, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JEHCTBUS  MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopMmynupoBath mpoOiemMy/3ajadyy W THUNOTE3y Y4eOHOro OSKCIEepUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCE0BaTh  3aBUCUMOCTH  MEXAY  (U3UMUYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
bukcUpoBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOH U MPOEKTHOM
JESITENHHOCTA C HCIONIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPaTOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

penaTh Ka4eCTBEHHBIE 3a/1aUl: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpOod Ha HM3Y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBlIeHUs YYeOHON M HAyYHO-TIOMYJSIpHOM MH(OpMAIIUHY, TTOIYICHHONW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOIy4YaeMyr0 HH()OpMaIIHIo;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B TMOBCEIHEBHON >XU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMblL, PAIUMOHAIBHO paclpeneisTh O0O0SI3aHHOCTH WU
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K konny obOyuenus B 11 kJjacce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKOM EATEIBHOCTH JIOACH, LEJTOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsijl, JIyd CBETa, TOUYEUHBIN UCTOUYHUK CBETA, s/I€pHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO siApa MpH pEIIeHUH (PU3NYECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aHUMOJEUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MArHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakiuus U MOJSpHU3alus CBeTa, JIMCIIEPCUsl  CBETa,
dotoanekTpuaeckuii dpdekt (poroaddekT), cBeTOBOES MaBIeHNE, BOSHUKHOBECHUE
JUHEWYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U
ANIEKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), WCTONB3Yysl (DU3UUECKUE BEITUYUHBI:
AJIEKTPUYECKUN 3apsijl, CWia TOKa, DJIEKTPUUYECKOE HAMNpsKEHUE, DIICKTPUYECKOE
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
WHIYKLIHUST MarHUTHOro mnodjsi, cuia Awmmepa, cwia JlopeHla, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsSHUE U
ONTHYECKas CWjia JIMH3BI, MPU OMHCAHUM TPABUIHLHO TPAKTOBATh (DU3NUECKUN
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIOUIME JIaHHYI0 (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIONb3Ys
bu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W



4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOTypacIiaga, SHEPTHS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3WYECKYI0 BEJIMYWHY C JAPYTHMH BEJIMYWHAMU,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aHAM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoynsa—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUS MAacCOBOI'0 YHCIIA, TIOCTYnaThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpESNSITh HATIPaBJICHUE BEKTOPA HHIYKIIMA MATHUTHOTO TIOJIS IPOBOTHHUKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBaTth TpoOJeMy/3amady W THUIOTE3y Y4eOHOro DIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHHWS, MPOBOAUTH OIBIT M
dbopMyIUpOBaTh BHIBOJIBL;

OCYUIIECTBIIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIIOJIH30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYHH B BHIE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESTENHbHOCTA C HCIIOIH30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPaTOPHOTO
000py10BaHUS;

pemarb pacu€THble 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEeoOXo/IUMbIe NIl €€ pelleHUs, MPOBOAUTh PAacU€Thl U OLEHUBATH PEATbLHOCTH
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOIb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MAaIlUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJICHUS] HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIBI B PELLICHUE PACCMATPUBAEMOI ITPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnmnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (HU(pPOBHIE)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Paznen 1. PUZUKA U METO/JAbI HAYYHOTI'O ITIO3HAHUSA
)
1.1 VISHIEA T MOTOIRL HAYHHOLO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro o pasueny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUSI B MEXAHUKE 6 1 1 https://m.edso00.ru/86NRCXHAT7

Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMHUKA

o i o

3.1 CHOBHL MOJCKYIAPHO-RUHETHHACCRON 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOpUU

3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .

3.3 PETATHDIE COCTOMIT BEMECTA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIC IEPEXOIBI

Hroro o pazgeny 24

Pasnea 4. JIEKTPOJIUHAMUKA

4.1 DIIeKTpOoCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 [TocTosiHHBIN AIIEKTPUUYECKUI TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B Pa3IMYHBIX Cpeaax

Hroro o pazgeny 22
PezepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KonunuyectBo yacos
HanmeHnoBaHue pa3iesioB U TeM JJ1eKTpOHHBIE (LU(pPOBHIE)
Ne /i Kontpoabubie | IIpakTHueckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznen 1. DJIEKTPOJUHAMUKA
M .0
1.1 ATHITTHOE HOJE. JCKIPOMATHITHAA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTyKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CRAMITICCIHE 1 ATCKTPOMATHITHAE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIe0aHHs
M
2.2 CRAHMHBCKHS M SHCKIPOMATHITHRE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI CIENUATIBHON TEOpUH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCUTCIIBHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHl KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE PO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DNeMeHTBI aCTPOHOMMHU U aCTPOPUIUKU 7 https://m.edsoo.ru/3EOD6KXI9
HWroro no pazneny 7
Pa3gen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 Ob6o06maroniee TOBTOPEHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoThI

Hara
H3YyYeHHSs

DJIeKTpOHHBIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PecypChbl

®u3uka — Hayka O pUpOJE.
Hayunble MeTo 161 IO3HAHUS
OKpYKarollero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Ponb u MmecTo pusuku B
(hopMHUPOBAHUH COBPEMEHHOM
Hay4HOU KapTUHBI MUPA, B
MPaKTUYECKOU NeATEIbHOCTH
moaen

MexaHudeckoe OBUKEHUE.
OTHOCHUTENIBHOCTh
MEXaHUYECKOTr0 IBUKEHHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHUE

https://m.edsoo.ru/8HSXWFFVO

https://m.edsoo.ru/RSOA0V5ZX

PaBHOMEpHOE NIpsIMONIMHEWHOE
JBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKopeHHOG
HpHMOJ’IHHCﬁHOG JBHXXCHHUC

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoOe majeHue. Y CKopeHue
CBOOOHOTO IAJICHUS

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuHnelinoe ABUXKEHUE.
JIBr>keHUE MaTepUAIbHON TOUKH
0 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpyHLIMII OTHOCUTEIIBHOCTH
lNanmunesa. NaepuumanbHble
cucreMsl orcuera. IlepBslii 3aKkoH
HeroToHa

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuna. [puniun
cyneprno3uuuu cui. Bropoi
3akoH HproTona mus
MAaTepUAIbHON TOYKHU

https://m.edsoo.ru/BVTNWTAQH

10

Tperuit 3akoH HerotoHa s
MaTepHaIbHbIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHUPHOTO TATOTEHUSI.
Cuna tsxectu. IlepBas
KOCMHMYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumuent
TpeHus. Cuiia COnpoTHBICHUS
NP IBMOKEHHUU TEJa B )KUIKOCTH
WJIU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarensHoE U
BpalaTrcibHOC ABUIKCHUC
abCOIOTHO TBEPIOTO TeIa.
MowmenT cuibl. [Ineqo cumsl.
VYenoBust paBHOBECHSI TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMiynbsc MaTepuaibHON TOUKH,
CHUCTEMBI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cumbl. 3akoH
COXpaHEHHUs1 UMITYJIbCa.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaxtuBHOEC JABUXKCHUC

16

Pabora ¥ MOIIIHOCTE CHUJIBI.
Kunernueckas sHeprus
MarepruaIbHON TOUuKU. Teopema
00 U3MEHEHNHU KMHETHYECKOH
SHEpPruu

https://m.edsoo.ru/J1V59L28B

17

[loTenumanbHas sHEpIUs.
[ToreHManbHas SHEPTUS YIIPYTO
ne(opMUPOBAHHON MPYKUHBI.
[loTeHumanbHas sHEPrUs TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumanbHbIE U
HEMOTEHIMaIbHbIe CUIIbL. CBS3b
paboThI HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKON
SHEpPruu

https://m.edso0.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu paboOThI
CHUJIBI C UBMEHEHUEM
MEXaHNYECKOW YHEPrUHU Teja Ha
MIPUMEPE PACTHKEHUS
PE3UHOBOIO KI'yTa)

https://m.edsoo.ru/\W1R4R88UG

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXPaHEHUs B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUA

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KUHETHYECKON
TeopuH. bpoyHOBCKOE ABMKEHUE.

Huddy3us

22

XapakTep JBUKEHUS U
B3aHMMOJIEHCTBHUS YaCTHII
BemiecTBa. Mojienu CcTpoeHus
ra3oB, )KMJIKOCTEW U TBEPABIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monexyin. KonuuecTBo
BentecTBa. IlocTosgsHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TemnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
Ixana Temneparyp Llenbcus

https://m.edsoo.ru/MVPNY60QA8Z

25

Wneanpusnii rasz B MKT.

OcnHoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TeMIepaTtypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPTHH JIBHXKEHHS MOJIEKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3axoH [lanpTona. ['a30BEIe
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlabopaTtopHnast pabota
«HccrenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTpaMH COCTOSTHUS
pa3peKeHHOTO ra3a»

https://m.edso0.ru/35DBLKT96

29

W3omporieccsl B H1eaIbHOM ra3e
1 uX rpaduyueckoe

https://m.edso00.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

npeacTaBJICHUC

30

BryTtpenHssa sHeprus
TEPMOJMHAMUYECKON CUCTEMBI 1
CHOCOOBI €€ N3MEHEHHUS.
KonuuecTtBo TermioTel u paboTa.
Buytpennsia sneprust
0JIHOATOMHOT0 MJI€aIbHOI'O T'a3a

https://m.edso00.ru/9JOITVXI8

31

Bunes! Teruionepenaun

https://m.edso0.ru/36JJ120W9

32

VienabHas TEMI0EMKOCTD
BemecTBa. KoJm4ecTBO TEIUIOTHI
MIpY TEIUTONepeaye.
AnmabaTtHBII mporiiecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblii 3aKOH TEPMOAVMHAMUKHU
U €ro MpUMEHEHHE K
M30MpoIeccam

https://m.edsoo.ru/2HO06R3GAS8

34

35

HeoOpaTuMocCTh MporeccoB B
npupoe. Bropoi 3akoH
TEPMOJUHAMUKHU

[Tpunnun aevicteus u KII1
TEIIOBOM MallVHbI

https://m.edso0.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

36

IMuxn Kapuo u ero KIT/{

https://m.edsoo.ru/4AXPSA0V7M

37

DKOJIOTHYECKHE HpO6J’I€MBI
TCIINIOOHEPTCTUKHU

https://m.edsoo.ru/P07ZMY MS8I

38

O06o006maromuit ypok
«MornexymsipHas pu3uKa.
OCHOBBI TEPMOJUHAMUKH»

https://m.edsoo.ru/9EKZ0DDWP

39

Kontposnbhas paboTa o Teme
«MonekynsipHas (u3mka.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBEI TEPMOJAUHAMUKHN)

40

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIIEHHE

https://m.edso0.ru/X480Q078EE

41

AOCONIOTHAS U OTHOCUTETIbHAS
BJIQYKHOCTh BO3AyXa.
Hacpimennsiii nmap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrammueckue
u amop(dHbIe Tesna. AHU30TpONUs
CBOWCTB KpUcCTasuIoB. Kujakue
kpuctaybsl. CoBpeMEHHbIE
MaTepHaIbl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBiieHne u KpUCTAIIIU3ALIMSL.
VenpHas TEI0TA IUIABICHUS.
CybOnumarus

https://m.eds00.ru/OX117G6MR

44

VYpaBHeHue TersoBoro Oananca

https://m.edsoo.ru/0IJUXGN2I1

45

DnekTpu3aius Tel.
DneKkTpudeckuit 3apsi. IBa Buma
AIIEKTPUIECCKUX 3apsI0B

https://m.eds00.ru/QJ2S7WSBM

46

[IpoBOOHUKY, AUPNEKTPUKHU U
MIOJIYIPOBOHUKHU. 3aKOH
COXpAaHEHUS JICKTPUIECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiicTBue 3apsaoB. 3akoH
Kynona. Toueunslii
AIIEKTPUYECKUH 3apsi

https://m.edsoo.ru/5U3BUOTHH

48

Hanps:k€HHOCTB 3JIEKTpUUYECKOTO
nonist. [lpunnun cynepno3uuuu

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTpUYECKUX nosel. JInnuu
HAPSKEHHOCTH

49

Pabora cun
3JIEKTPOCTATUYECKOTO MOJIA.
Ilorenuuan. Pa3zHocth
IMOTSHITNAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOl[HI/IKI/I N JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM II0JIC.
HHBHGKTPH‘IGCK&H
IMPpOHUIACMOCTb

https://m.edsoo.ru/12P253127

o1

Onexrpoémkocth. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

53

DNEeKTPOEMKOCTh MIIOCKOTO
KOHJIeHcaTopa. DHeprus
3apsKEHHOT0 KOHEHCAaTopa
JlaGoparopnas pabora
"N3MepeHne 31eKTPOEMKOCTH
KOHZeHcaTopa"

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

[IpuHuMn aeicTBus u
MIPUMEHEHNUE KOHJICHCATOPOB,
KOIMUPOBAIBHOTO anmapara,
CTPYMHOTI'O IIPUHTEPA.
DNeKTpocTaTUUECKas 3alluTa.
3a3zeMIIeHHe IEKTPOIPUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DJIEKTPUYECKUH TOK, YCIOBUS
€ro CyIlleCTBOBAHHSI.
ITocTosuubIi TOK. CHila TOKA.
Hamnpsixenue. ConpoTuBiieHue.
3akon Oma 1S ydyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

IlocnenmoBarenbHOE,
napasuiesibHOe, CMEIIaHHOE
COEJIMHEHHUE NTPOBOJIHUKOB.
JlaGopaTopHnas pabora
«M3yueHue cMeIIanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora u MmouIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma U1 OJTHOM
(3aMKHYTOI) 3JIEKTPUUECKOU
uenu. KopoTkoe 3ambIKaHue.
JlaGopaTopnas pabora
«3mepenne 3/1C ncrounuka
TOKa ¥ €r0 BHYTPEHHET 0
COTIPOTHBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epsHblii ypok. KoHTpOabHast

paboTa o Teme

”9 n
JeKTpoAuHaMuKa" /

Bcepocculickas npoBepoyHas

pabota

https://m.edsoo.ru/MEMGEIE5X

60

O06o0bmaromuit ypox
«DNeKTpoIMHAMUKAY /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/P86MDY07H

61

DJEeKTpOHHAs! IPOBOJUMOCTD
TBEPIBIX METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHHUS METAJJIOB OT
TEMIIEPaTYPHL.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXmpoBOIUMOCTD

62

DNEeKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 2JEKTPOHHBIX IIYYKOB

https://m.edso0.ru/4ACCYCJ785

63

[TonynpoBogHuKH, UX
coOCTBEHHAas U MPUMECHAas
npoBoguMocThk. CBolicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
npubopHI

https://m.edsoo.ru/S55A1DQUR

64

DNeKTpUUYECKUil TOK B pacTBOPax
U pacIuiaBax AJIEKTPOJIHUTOB.
DNeKTpOIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIU3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTpUYECKH TOK B razax.
CaMOCTOSTENBLHBIN 1
HECaMOCTOSTEIIbHBIN pa3psl.
Momnuus. [Imazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuuecKue mpuOopkl U
YCTPOMCTBA U MX MPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

Konrponbnas pabota o teme
«Qnexrpocraruka. [loctosHHbII
3JeKTpuuecKuil ToK. Toku B
Pa3JINYHBIX CpEAAX»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHeIit ypok. O600mIIarommii
ypok 1o Temam 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoTsbI

[IpakTnyeckue
padoThbI

Jara
U3y4YeHu st

DJIeKTPOHHbIE M (]poOBbIE
o0pa3oBaTe/bHbIe pecypchl

ITocTossHHBIE MAarHUTHI U UX
B3anmMoaercTBHEe. MarHuTHOE
nosie. Bektop MarHuTHON
WHIYKIUH. JIMHUM MarHUTHOMU
WHIYKIUU

https://m.edso0.ru/4ADMOY 1JN6

MarHuTHO€E noJie TPOBOJHUKA C
TokoM. OnbIT DpcTena.
B3aumopeiicTBue MpoBOAHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TOJIS
KaTYIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOAHUK C TOKOM. Cuita
Awmriepa. JlabopaTopHas pabota
«Uccnenosanue neiicTBU
MOCTOSTHHOT'O MarHuTa Ha paMKy
C TOKOM

https://m.edsoo.ru/UVHDISEX4

JleiicTBMe MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apSIKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHna

https://m.edsoo0.ru/7ABZQGQC9

SJICKTpOMal"HI/ITHaH HHAYKIHA.

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTox BEeKTOpa MarHUTHOM
uHaykuu. 3/J1C uHayKImy.
3aKOH AJIEKTPOMAarHUTHOU
uHaykuuu Papaaes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AIEKTPOMArHUTHOW WHTYKITHID

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTD. SBIICHUE
camonHykiuu. D/1C
CaMOMHIYKIIMH. DHEPIHUsl
MarHMTHOTO TOJIS KaTYLIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

https://m.edsoo.ru/EOTONSAEA

TexHudeckue ycTpoicTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHbIE
MarHMThl, 3JIEKTPOMarHMThI,
JNEKTPOABUIATENb, YCKOPUTEIIN
AJIIEMEHTAPHBIX YACTHII,
UHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0marommii ypok
«MarauTtHoe noie.
DONEeKTpOMAarHUTHASI HHIYKITHS

https://m.edsoo.ru/COBO5BGMC

11

Konrtponbnas pabota o teme
«MarHuTHO€ 1oJe.
ONeKTpOMarHUTHas MHIYKLUS»

https://m.edsoo.ru/8X637ELEU

12

CB00O/IHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUyeckue
KoJiebaHus. YpaBHEHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpamenue 3epruu

https://m.edso00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCHUMOCTH
MePHOa MAJBIX KOJICOaAHHIA
rpy3a Ha HUTU OT JUIMHBI HUTU U
MAacCBhI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KoneGatenpHbIN KOHTYD.
CB00OOHBIE AIEKTPOMATHUTHBIE
KoJie0aHus B UIeaTbHOM
K0JIeOaTeIbHOM KOHTYDE.
AHaJIOTus MEXIY
MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMH
KOJICOaHUSIMH

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHna. 3akoH
COXpaHEHHUsI SHEPTUH B
u7iealIbHOM KoJiebaTeTbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBieHue o 3aTyXarOMIUX
KoJeOaHusX. BeIHYX/ICHHBIC
MeXaHHYEeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
BHGKTpOMaI‘HI/ITHBIG KOHe6aHI/IH

https://m.edsoo.ru/FMBDWPPG4

17

[lepeMeHHBII TOK.
CunycouaaabHbIN IEPEMEHHBIN
TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JEUCTBYIOIIECE 3HAUCHUE CUJIIBbI
TOKa U HaIPSKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpanchopmarop. [IponssosacTso,

https://m.edsoo.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepezaaya 1 norpediexue
3JIEKTPUYECKON SHEPTUN

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOIO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKa, JINHUHN
3JIeKTponeperay

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKNE PUCKH TIPU
HPOM3BOACTBE AIEKTPOIHEPTUH.
Kynsrypa ncnosiab3oBaHus
JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

https://m.edso0.ru/3ADUNYKWNO

21

MexaHu4eCKUE BOIHBI, YCIOBUS
pacrnpoctpanenus. [lepuo.
CKopoCTh pactipoCTpaHEHUs U
JMHA BOJIHBL. [lonepeynbie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/\W2XBOR3HJ

22

3Byk. CKOpOCTB 3ByKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DNEeKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBa U CKOpOCTh. [lIkana
JNIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHLMIIBI paIUOCBA3U U
TeneBuaeHus. Pa3Butre cpeacts
cBs134u. Pagnosokanus

https://m.edsoo.ru/2WQTSLGLV

25

Kontponsnas pabora
«Konebanust 1 BOJIHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpsimonuHeitHOe
pacnpocTpaHeHHUe CBETa B
OJAHOPOJHOM cpene. ToueuHbli
MCTOYHHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpaxkeHue cBeTa. 3aKOHbI
oTrpaxkeHus ceeta. [loctpoenue
M300paKCHHI B TUIOCKOM
3epkaie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomnenue ceera. [lonnoe
BHYTpPEHHEE OTPaKEHUE.
[IpeaenbHbIN Yoyl NOJTHOTO
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/VV49RISTRN

29

JlaGopatopHas pabota
«M3mepenne nokazaTens
HPEJIOMIICHUS CTEKIIA

https://m.edsoo0.ru/J02E1M1DQ

30

JInnzsl. [loctpoenune
n300paxenuii B muH3e. Gopmyra
TOHKOM JUH3EL. Y BeJIMUCHUE
JIMH3EI

https://m.edsoo.ru/\W2MMS9KJIC

31

JlaGopaTopHas pabota
«HccnenoBanue CBOMCTB
U300paKEeHUI B TUH3AX)

https://m.edsoo0.ru/Q1ZCMW980

32

Hucnepcus ceeta. CiioxKHBII
cocraB Oenoro cera. L[BeT.
JlaGopaTopHnast pabota
«Habnronenue qucnepcuun
CBETa»

https://m.edsoo.ru/KOQOWVKE11

33

HNuTtepdepennus ceTa.
Judpaxus cera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpaxmonnas pemeéTka

34

[TonepedyHOCTh CBETOBBIX BOJIH.
[lonsipusanus ceera

https://m.edso00.ru/Q2118XYQOJ

35

Onrtuyeckue mpuOOpsl U
YCTPOWCTBA U YCIIOBUS HX
0e30MacHOro NPUMEHEHUs

https://m.eds00.ru/M5127JYGT

36

I'pannibl npruMeHUMOCTH
KJIACCUUECKOM MEXaHUKHU.
[Toctynarsl crienaabHON TEOPUU
OTHOCUTEIBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKpAIIEHUE JJINHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHEprusi 1 UMIYJIbC
peIATUBUCTCKOMN YacTUlbl. CBs3b
MAacChl C SHEPrUeN U UMITYIIbCOM.
OHeprus Nnokos

https://m.edso0.ru/190Z2Y4BUB

39

KonTtponbHas pabora «OnTuka.
OCHOBBI cCIEUATIBHON TEOPUHU
OTHOCUTEITLHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. Gopmyna [Inanka.
OHeprus 1 UMIysbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U UCCIIEIOBAHNE
dotorpdekra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsbl hotorddexra.
VYpaBHeHue DUHIITEHA 1151
dotordpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuia» Gorodddexra

43

Hasnenue ceeta. OnbrTer I1. H.
JleGeneBa. XuMmuueckoe
NEeNCTBUE CBETA

https://m.eds00.ru/EGO6ZQ1SA

44

TexHuvyeckue ycTpoicTa u
MPAKTUYECKOE TIPUMECHEHHE:
¢doTodsIeMeHT, POTOIATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pertenue 3agad mo reme
«IJIeMEHTEI KBAHTOBOU OIITUKU)

https://m.edsoo.ru/ZE73A67B1

46

47

Monens atoma TomcoHa. OTIBITE
Pesepdopna o paccestauro o-
yactull. [lnanerapuas moaens
aToMma

[TocTtynmater bopa

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

48

H3nydenue u norioneHue
($OTOHOB MpH MEepexoie aToMa C
OJIHOTO YPOBHS SHEPrUU Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBEIe ¢cBOiICTBA YaCTHII.
Bonnel ne bpoins.
KopnyckynsipHo-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYXJICHHOE U3JIy4CHHE

https://m.edso00.ru/J710TLFCO

50

OTKpBITHE PaIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJICNICHNIO COCTaBa
PaIMOaKTHBHOTO U3ITy4CHUS

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3NydeHus. BiusiHue
PaaOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEKTPOHHBINA U O3UTPOHHBIN
Oera-pacnan. ['amma-u3nydeHue

https://m.edsoo.ru/H2XIHOG3E

53

9HepFI/I$I CBs3U HYKJIOHOB B Ap€C.

Snepublie peakiuu. S aepHblii
peaxtop. [Ipobiemsl,

MEPCIEKTUBBI, YKOJIOTHYECKHE
aCIIEKTHI IIEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTAapHbIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b1
HaOJII0JIEHUS ¥ pEeruCTpaliu
AJIEMEHTapHbIX YacThll. Kpymibii
cron «DyHaaMeHTalbHbIE
B3auMOIENUCTBUI. EAMHCTBO
¢buznyeckoil KapTUHBI MUPa»

https://m.edso0.ru/SUC62U40A

55

DTarbl pa3BUTHS ACTPOHOMHH.
[Ipuknagxoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. Bun 3BE3mHOTO
Heba. Co3Be3aus, sipKkue 3BE3IHI,
IUIAHETEI, UX BUIUMOE
nBmkeHue. ColnHevHast cucTeMa

https://m.edso0.ru/5PXS219VY

56

Comnune. ComHeyHass aKTUBHOCTE.
Ucrounuk sHepruu CosHIa U

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3]T

57

3BE3AbI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/bI
[JIABHOM MOCJIE€10BATEIBHOCTH.
BnytpenHee crpoeHue 3BE3 1.
CoBpeMeHHBIE MTPEICTABICHUS O
MIPOUCXOKICHUH U IBOJTIOLIUU
ConHua u 3B€371

https://m.edso0.ru/GGD3W74Z0

58

Mnineunsiit [yt — Hama
I'amaktuka. Iomoxenue u

newxkenne Comana B ['amakTuke.

lNanaxtukn. YE€pHbIe IBIPHI B
siipax rajlakKTUK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. PazOeranue
ranakTtuk. Teopus bonbiioro

B3pbIBA. PENIMKTOBOE M3ITydYeHHE.

Meraranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemiennsie npo0iaeMbl
aCTPOHOMHHU

https://m.edsoo.ru/LJIHNL2MCF

61

KounTponbhas padorta
«OJIeMEHTBI aCTPOHOMMH U
acTpopu3uKI»

https://m.eds00.ru/TXTTCT488

62

O6o006marommii ypok. Pois
(bU3UKN U aCTPOHOMUU B
9KOHOMHYCSCKOM,
TEXHOJIOTUYECKOM, COLIMAIbHOM
U DTUYECKOM chepax
JeSITCILHOCTH YeJI0BeKa

https://m.edsoo.ru/M\W'NJ5CRXYD

63

O606maromuii ypok. Pois u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpuUMepax poidb U MecTo (u3uKu B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIBHOCTH

JTronen

10.2

VYuTeIBaThH I'paHUlIbl IPUMCHCHUS U3YUYCHHBIX (1)I/I3I/ILIGCKI/IX MOI[C.]'IGFIZ
MaTc€puajibHasad TO4YKa, HHCpHHUAJIbHAA CHUCTCMaA OTCLIéTa, a0COJIIOTHO
TBép,I[OC TCJIO, I/I,HeaJIBHblﬁ ra3; Moaciin CTpOCHUs ra3osB, )KI/I,Z[KOCTeﬁ n
TBépI[BIX TCII, TOYECYHBIN 3HeKTqueCKHﬁ 3apsaa — HOpHU PCUHICHUH

(I)I/ISI/ILICCKI/IX 3agaq

10.3

Pacnio3naBaTh (huznueckue sBieHUs (Ipolecchl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETHUYECKOW TEeOopuun
CTPOEHHs BeEIlecTBA M  DJJIEKTPOJAMHAMHUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBIKEHHE, CBOOOJHOE IMaJeHHE
T€Jl, JABUXKEHHE IO OKPY)KHOCTH, WHEpLUs, B3aUMOJACIHCTBUE TEI;
nupdysus, OpPOYHOBCKOE [IBIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o00béMa Tel TMpU  HarpeBaHUU
(oxJakaeHnu), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHICHCAIHS,
IJIaBJ€HUE, KpUCTAJUIM3alldsd, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIIICHHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHHSI ra3a B H30Ipoleccax;

ANIEKTPU3ALHSl TEJ, B3aUMOICHCTBHUE 3aPsI0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWXKEHME, HCHONb3Yys (U3NYECKHe
BEJIMYUHBI: KOOPJAMHATA, IIYTh, MIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWila, UMIYIbC TeJla, KUHETUYECKas DJHEprus,
NOTEHIMAJbHAsE JHEPrus, MeXaHudeckas pabora, MeXaHWYecKas
MOIITHOCTh; TIPY ONHUCAHUM MPABHIBHO TPAKTOBATh (GU3NUYECKUNA CMBICI
UCHOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYCHHS M €JMHUIbI, HAXOIUTh
(dopMyIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY C JIPYTHMMHU

BEIn4ynHaMu

10.5

OnwuceIBaTh HN3YUYCHHBIC TCIIJIOBEIC CBOMCTBA TEJI M TEIJIOBEIC




SBJIGHUS, HUCHONB3Yys (U3MUECKHe BEJMYMHBI: JaBJICHHE Tas3a,
TEMIIEpaTypa, CpedHss KUHETUYeCKas DHEPrus XaoTHYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, paboTa Tra3a,
KOA((UIUMEHT TOJEe3HOro JEHCTBUS TEIJIOBOI'O [JBUTATEINS; IPHU
OIIMCaHUU IIPaBUJIBHO TPaKTOBAaTh ¢buznueckuit CMBICTI
WCIOJb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS M E€IMHHIBI, HAXOJHUThH
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
JNEKTpUYECKUE  SIBICHHUA  (TPOIECChl), HCMONb3ysd (U3HUEcKHe
BEJIMYMHBL:  DJIEKTPUYECKMH  3apsa],  DJEKTpUYecKoe  IoJe,
HaNpsOKEHHOCTh IOJIA, IOTEHLMAN, Pa3HOCTh IOTEHLHUANOB; IpH
OINMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3yEMBIX
BEJIMYMH, HUX OOO3HAYEHHs W EIMHULBI;, YKa3blBaTb (OPMYIIbI,
CBA3bIBAIOIIME  JIAHHYI0  (U3UYECKYI0 BEJIMYMHY C  JAPYIMMH

BCINMYNHaMN

10.7

aHANIM3UPOBaTh (U3MYECKUE TIPOLIECChl U  SBJICHHUSA, HCIONB3YS
(u3nueckre 3aKOHBI ¥ MPUHIIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, |l
u |1l 3akonpr HeloTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruw,
3aKOH COXPaHEHHMS UMITYJIbCA, IPUHLIMI CYNEPIOZULIMU CUJ, IPUHLUII
paBHONpPAaBUs  MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUSI BELIECTBA, I'a30BbIE 3aKOHBI, CBI3b
CpGZ[HefI KHHETUYECKOM OHEPruu TCIUIOBOI'O JABHUKCHHA MOJICKYJI C
a0COJIFOTHOM TeMIIepaTypou, MepBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsaa, 3akoH Kyiona; mnpum 3Ttom
pasnuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIC TPHUHIUIIBI JEUCTBHS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€301acHOro

HCIIOJIb30BAaHUs B HOBCGHHGBHOﬁ KHN3HU

10.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIb30BAaHUEM TMPSMBIX U KOCBECHHBIX M3MEPEHHIA; TIPU
aToM (opMyaupoBaTh MpoOiaeMy (3amady) M THIOTE3y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKCHHOTO

O60py,£[OBaHI/I$I, IPpOBOAUTD OIIBIT U (I)OpMyJII/IpOBaTB BBIBOBI

10.10

OCYIJ_ICCTBJ'ISITB nNpsAMbIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCI(I/IX

BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTO/bI OLICHKNU HOI‘pGIlIHOCTCfI HBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXNy (U3HYCCKUMH BEIUYHMHAMHU C
WCIIOJIB30BAHUEM TPSMBIX H3MEPEHHH; MPH 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (DUKCHUPOBaTh pE3yJbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(u3MYECKUX BETMYHMH B BUJE TAOIUIl M TpaHKOB, AENaTh BHIBOABI 11O

pe3ynbTaTaM UCCIe0BaAHUS

10.12

Cobnromate mpaBwiia  0€30MacHOrO TpyAa IMpH  [POBEIACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKOM M MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOr0 00OPYIOBAHUS

10.13

Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOM (U3UYECKON MOJEIbIO,
UCIIONIBb3YS (PU3MYECKHE 3aKOHbl W TPUHLUIBL, HA OCHOBE aHAIM3a
yCIIOBUSL  33Jaud  BBIOMpATh  (PU3MYECKYIO MOJElb, BBIICIATH
(dbuznveckrue BEeTUUYMHBI U (POPMYIBI, HEOOXOAUMBIEC ISl €€ PEIICHUS,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyUEHHOTO 3HAUYEHUs

(bU3UYECKON BETUIHHBI

10.14

Pemarp ~ kauecTBeHHbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LIEMOUYKY PACCYKICHHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh NOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI IOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M HpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
UHpOpPMalUY, TOJTYYEHHOW M3 Pa3IMUHBIX MCTOUYHUKOB; KPUTUYECKH

aHaJTU3UPOBATh MOTy4aeMyr0 HH()OpMAIHIO

10.16

[IpuBoaANUTE TpUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonk3oBaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCEIHEBHOM
KHU3HM JUTs1 oOecrieueHrst 0e30MacHOCTH Py 00palleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOMCTBaMH, JUIsl COXPAHEHHUs 3IO0pPOBbI H

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PaboTaTh B rpynme c BBIIOJHEHUEM Pa3INYHbIX COLIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHIbl, PpPalMOHAIBHO  pacHpenessiTh
00S13aHHOCTH U IJIJAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX
CHUTyallUsX, aJ€KBATHO OIICHMWBATh BKJIAJ Ka)XIOT0 W3 yYaCTHUKOB

T'PYIIIBI B pelIEHHE paccMaTpUBaeMOM MpooOIeMbl




11 KIIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpuUMeEpax poidb U MecTo (u3uku B
(bOopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHKH U TEXHOJIOTHH, B MPAKTUYECKON ACSATEILHOCTH

J'IIO,I[GI‘/'I, OEJI0CTHOCTDb U €AUMHCTBO (1)I/ISI/I‘I€CKOI71 KapTHUHBI MUpPa

11.2

Y4uuTeIBaTh rpaHUlIbl IPUMCHCHUSA HW3YUCHHBIX (1)I/I3I/IIICCKI/IX MOJICJICH:
TOYECYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, aAaepHasd MOACIb aTOMA, HYKJIIOHHAA

MOJCJIb aTOMHOT'O sgApa IpHu pCUICHUN (I)I/I3I/I"ICCKI/IX 3aJga4

11.3

Pacno3naBate ¢u3uyeckue sBIEHUS (MPOLECCh) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM W  KBAaHTOBOW  (DU3UKHU:
ANEKTPUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuroOB,
JJIEKTPOMAarHUTHas WHAYKLIMSA, JEHCTBUE MAarHUTHOIO IOJsI Ha
MIPOBOAHMK C TOKOM U JABIXKYIIMHCSA 3apsif, 3JIEKTPOMarHUTHBIE
KojeOaHHUs U BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpPaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, HWHTephepeHIus,  audpakuus |
MOJIIpU3allksl CBETa, AMCIEPCUs CBeTa, (POTOINEKTpUUECKH IPeKT
(boTtoapdexrt), cBeTOBOE MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CHEKTpa aroMa BOJAOPOJa, €CTECTBEHHAass W  HCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh  M3yYCHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHuTHBIC, ONTHYECKUE, DICKTPHUECKYIO MPOBOJAMMOCTD Pa3IMYHBIX
Cpela) | DJIEKTPOMArHUTHBIC SBJICHHUS (TIPOIIECCHI), HCTOIB3YS
dbu3nMYecKkue  BEIWUYHMHBI:  DJIGKTPUUECKHH  3apsii, Cuila  TOKa,
JJEKTPUUYECKOE  HANpPsIKEHHE,  AJIEKTPUUYECKOE  CONPOTHUBIICHHE,
paszHocTh moTeHmuanon, DJIC, pabota ToOka, MHIYKIUS MarHUTHOTO
noisi, cuina Awmmepa, cuia JlopeHlla, WHAYKTMBHOCTb KaTYIIKH,
SHEPIHsl JIEKTPUUECKOTO M MArHUTHOTO TMOJIEH, MEepUoj U YacToTa
KoseOaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B TIpoIecce
rapMOHHYECKHUX AIEKTPOMATrHUTHBIX KoJIeOaHUA, (hoxycHOe
paccTosiHUE U ONTHUYECKas CHJIA JIMH3BI; MPH OMHCAHUM TPABUIHHO
TPakTOBaTh (PUBMYECKUN CMBICT HCIOJB3YEMBIX BEJIMYWH, WX
0o003HaUYeHHWsI W EIUHUIBI, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3UYECKYIO BEJTMUHHY C IPYTUMH BETMYMHAMHU




115

OnuceiBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Y
(I)I/BI/I"IGCKI/IC BCJIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, HJIMHA
BOJIHBI MW 4YaCTOTa CBETA, SHEPIUA W HUMITYJIbC (I)OTOHa, nepmnon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 0003HAYCHUS U CAWHUIIBI; YKAa3bIBATb q)OpMy.HLI, CBA3bIBAOIIUEC
JaHHYIO (1)I/ISI/II-IGCKYIO BCJIMYUHY C APYTUMHU BCINYHNHAMH, BBIYUCIIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI nu HpI/IHIlI/IHI)II 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIbHOTO W TapaJJIeIbHOTO COSAWHEHHUS MPOBOIHUKOB,
3akoH Jlxoyns — JleHua, 3aK0H 3J€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcTIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUSA  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboTodddekTa, 3aKOH COXpPAHEHUS DHEPTrUHM, 3aKOH COXpaHCHUS
WMIyJibca, 3aKOH COXpPaHEHHs DJICKTPUYECKOTO 3apsnia, 3aKoH
COXpaHEHUS  MacCOBOrO  4HCJA, TMocTynaTel  bopa, 3akoH
paJMOaKTUBHOIO pachajaa; TMpu HSTOM pa3jaudyaTh CIOBECHYIO
(hOpMyYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBHIPAKCHHE U YCIOBHS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHWU MArHuTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH I/I306pa)KCHI/IC, CO31aBacMO€  IIJIOCKHUM

3€pKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/IBI/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB € UCIOJIB30BAHUEM IIPSMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3TOM (QOopMYIHpOBaTH NpoOJIEeMy (3a7ady) W THUIOTE3Y Yy4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pynoBaHus, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOBI

11.10

OcymiecTBiATh MpsSMBbIE W KOCBEHHBIE M3MEpPEHUS (PUBUUECKHUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO H3MEpEeHUs M

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3UUECKUX
BEJTMYMH B BUJIE TaOIHIl ¥ TpadUKOB, J1eJaTh BBIBOBI M0 pe3yibTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU




HCCIEeNOBAaHUN B paMKax yqe6H0ro OKCIICPHUMCHTA, yqe6Ho-
HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C UCIIOJIb30BAHHUCM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBL, HA OCHOBE aHAIM3a
yCIOBUS  3a/ladydl  BbIOMpaTh  (DU3WUECKYI0 MOJENb, BBIACIATH
¢u3nveckre BeMTUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peleHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTD MMOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPAaNBATh JOTUYECKH
HENPOTUBOPECUMUBYIO LEMOYKY PACCYXAECHUU C OMOPOM HA U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘~IGCKI/IG SIBJICHUSA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3a/Jady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpeTallMl W TMPEJCTaBICHUs y4yeOHOW M Hay4HO-TIOMYJIIPHOM
nH(pOpMallUY, MOJYYEHHON M3 Pa3IMYHbIX MCTOYHHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[IpuBoaANUTE TpUMEpHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJISI COXpAaHEHHS 370pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOT0 MOBEACHUS B OKPYKaIOIIeH cpefie

11.19

PaGotaTh B Tpymnme ¢ BBINOJHEHWEM PA3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  PAlMOHAIBHO  PACIpeneIisiTh
O0SI3aHHOCTM M  TUIAHUPOBATh JIESATENBHOCTh B  HECTAHAAPTHBIX
CUTYyallMsX, AaJ€KBATHO OLIEHMBATh BKJAJ KaXJIOrO0 U3 YYaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3neJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUWA

®usuka — Hayka o npupoxae. Hayunsie
11 METOJIbI ITO3HAaHUS OKpYysKaromero mupa. Pois
JKCIIEPUMEHTa W TEOpUU B  IIpoIEcCe

MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (GU3HUECKUX SBICHUH W
nporieccoB. Hayunbie runoressl. Guznveckue
3aKOHBI M TCOPHH. [ paHUIBI MPUMEHUMOCTH
19 (buznueckux 3aKOHOB. [Ipunuun
' cooTBeTcTBUS. Ponp um Mecto ¢Qusuku B
(GhOopMUPOBaHMHM  COBPEMEHHOW  Hay4yHOU
KapTUHBI MUpa, B MIPaKTHYECKOU

NEATEILHOCTH TIOAEH

MEXAHHWKA

KMHEMATHKA

MeXﬁHH'—I€CKO€ JOBUXXCHUC. OTHOCI/ITGHI)HOCTI)
21.1 MEXaHUYECKOT0 IBIKeHnA. CucremMa OTcuéra.

Tpaexkropus

2.1

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
2.1.2 MaTEpPUAIBHOM TOUYKM, MX IMPOEKIHH HA OCH
CHUCTEMBI KOOp/IMHAT. CrnoxeHune

nepeMemeHHﬁ H CJIO0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOpPOCTH,
yCKOpeHus, yTH u nepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPECMCHU




2.14

CBoOoaHOe masieHune. Y CKopeHne cBOOOTHOTO

nageHus

2.15

KpuBonuueliHoe nBwxeHne. PaBHOMepHOE
JABHXXCHUC MaTepPIaHBHOfI TOYKH 10
OKPY’XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U DPEMEHHBIC

nepenayn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOHN CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXNY IIyTAMH, IIPOUJECHHBIMU
TEJIOM  3a  IIOCJIENOBATCIIbHBIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHNN C HAa4YaJbHOM CKOPOCTBIO, PABHOM
HyJI10. M3ydyeHne NBHKEHUs LIapuKa B BI3KOU
KUAKOCTU.  I3ydeHume  OBUXKEHUs  Telna,

OpOIICHHOTO TOPU30HTATBHO

2.2

JTIMHAMUKA

2.2.1

[Mpunnumn OTHOCUTEIIHOCTH [anunes.
IlepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHIJI

2.2.3

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKM B MHEPLUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloTona ms

MaTCpUuaJIbHbIX TOUCK

2.2.4

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TsSKeCTH.

HepBaﬂ KOCMHYCCKaA CKOPOCTD. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBXXCHU n CHJia TPCHUA IIOKO4.

Koaddunment tpenus. Cuiia cOpOTUBICHUS




2.2.7

IIpU ABUKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3e

HOCTyrIaTeJ'IBHOC M BpalaTCJIbHOC IBMXCHHC

a0COJIFOTHO TBEPJIOTO TeJa

2.2.8

MoMeHT cuaBl OTHOCUTEIBHO OCH BpalcHus.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOJUIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O
JeficTBUEeM HECKOJIbKUX cwil. MccnenoBaHue
3aBHCUMOCTU CWJI YIPYTOCTH, BO3ZHHKAKOLIMX
B nedopMupyeMoil IpyXHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIINHU.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

2.3.2

I/IMHy.TIBC MaTCpHaHLHOﬁ TOYKH, CHCTCMBI
MaTepuajibHbIX TOYCK. I/IMHy.]'IBC CHJIBI H

HU3MCHCHUC NUMITYJIbCA TCJIa

3akoH coxpaHeHus wummnyiabca B HCO.

PeakTuBHOE IBUXKEHUE

2.3.3

PabGora cunel

2.34

MoIHOCTh CHIIBI

2.3.5

Kunernueckast 3Heprus MaTepuanbHON TOUKH.

TeopeMa 0 KHHETHYECKOH SHEPIrun

2.3.6

[lorennuansHas odHeprus. lloTeHnmanbHas
SHEPrus yIpyro nehOpMUPOBAHHOMN
npyxuHbl. [loTeHuumanbHas SHeprus Tena

BOJIM3U IOBEPXHOCTH 3eMIIH

2.3.7

TloTeHanpHble U HEMOTEHIIMAIBHBIE CHIIBI.
CBsi3b  paboOThl HEMOTCHIMATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPTrUU

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHHYECKOH OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHu4eckne yCTpOMCTBA: JIBHKEHUE PAaKeT,
- BOJOMET, KOIEP, MPYKUHHBIN MUCTOJIET
[lpaktuyeckne paboTel. M3ydeHue CBsI3U
23.10 CKOpOCTEM Teln Ipu HEyIpyroMm yzape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU

3.11

OcHoOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenue. ludoysusa. Xapakrep ABUKEHUS U

B3aHMOI[CI>'ICTBI/ISI qacTul BCIICCTBA

3.1.2

Mogenu CTpoeHusi Ta30B, XKUIAKOCTEHM U
TBEPABIX TeN U  OOBACHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ATUX MOJIEIEH

3.1.3

3.14

Macca wmonekyn. KonudyecTBo BemecTBa.
[Tocrosinnast ABorazipo

TemmoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkama temneparyp Llenbcus

3.15

Monens  uaeanpHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKOU

TCOpHU UJICAJILHOT'O Ira3a

3.1.6

AbGcoutoTHas TeMIieparypa Kak Mepa cpenHeit
KMHETUYECKOM 3HEPTUH TEIJIOBOIO JBUKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHueneesa.

3akoH JlanbTOHA

3.18

I'azoBeie 3ak0HBI. M30mpoLIeCChl B UIE€AIBHOM
ra3e C IIOCTOAHHBIM KOJIMYECTBOM BCEHICCTBA.

u30TEepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMET,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue macchbl
BO3/1yXa B KJIaCCHOM KoMHaTte. MccnenoBanue
3aBHCHUMOCTH MEXIY TapaMeTpaMH COCTOSHUS

pa3pekeHHOTo ra3a

3.2

OCHOBbI TEPMOJAMHAMUKUA

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHH:s
JHEpPIrus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonnyectBo Temnotsl u padota. BHyTpeHHss

QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunpl Temnonepenayu: TEIMJIOMPOBOIHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKoCTh Tena.
VienpHas TEIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TEILJIONIEpEaavC

3.24

IlepBb1it 3aKk0H TepMoauHAMUKU. [IpuMeHeHue
IIEPBOTO 3aKOHAa  TEPMOJMHAMUKHU K
u3onpoueccam. ['paduueckass HHTEpIpeTALUSL

paboTsl raza

3.25

TemmoBble mamuebl. [IpuHIUOBL gelcTBUA
TeruIoBbIX MammH. [IpeobpazoBanus >HEpruu
B TEIIOBhIX MammHaX. Ko3ddunueHnt
none3noro  jeiictBus  (manee —  KIIJI)

terioBor MamuHbl. [{ukin Kapao u ero KIT

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpolieccoB B IPHUPOJIE.
TerioBseie IIBUTATEIN. DKOJIOTHYECKUE

pOOIEMBI TETIIOIHEPT e THKU

3.2.7

Texnuueckue YCTpPOMCTBA: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTrueckue paboTel. M3mepenue yaenpbHON

TEINIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHUA BEILIECBA. ®A30BBIE I[TEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u koHaeHcauus. Vicnapenue




u KHUIIEHUE. VnenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl

KUIICHUSA OT JaBJICHHUA

AOconioTHasT M OTHOCHTEILHAS BIIAXKHOCTh

332 Bo3ayxa. HacelmeHHsIi nap
Teépnoe TEJO. Kpucrannuueckue "
333 amop(dHble Tela. AHU3OTPONHS  CBOWCTB
- KpPHUCTAJIJIOB. Kunkue KPHUCTAJLIIBL.
CoBpeMeHHbIE MaTeprabl
. [InaBnenne u KpucTauM3alus. YenbHas
- TeruioTa miasiaeHus. CyonuManus
3.35 YpaBHEHHE TEIUIOBOTO OaaHca
TexHudeckne yCTpOMCTBA: THUIPOMETp U
338 MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
- MOJIy4EHHUSI COBPEMEHHBIX MAaTEpPHAIIOB, B TOM
Yrciie HAHOMATEPUAIOB, U HAHOTEXHOJIOTHU
[MpakTrdeckue paboThI. W3mepenune
3.3.7
BIIQYKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DJeKkTpu3anus Ten. JNeKTpUudecKui 3apsa. JBa
o BHUJIA DJIEKTPUUECKUX 3apsi/IOB
[IpoBOoaHMKH, THABIIEKTPUKHA u
41.2
MOJTYIIPOBOTHUKHU
413 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia
414 B3anmopeiicteue 3apsnoB. 3akoH Kymona
4.1 DnekTpuueckoe  Modie. HanpsoxéanocTsb
415 INEKTPUUYECKOTO TOJIS. [Mpunnun
o cynepno3unuu.  JIMHUKM — HAOPSXKEHHOCTU
AIIEKTPUUECKOTO TTOJIS
416 PabGota cui  3MEKTPOCTATHYECKOTO  MOJIS.
o [loTenuman. Pa3HOCTE NOTEHIMAIOB
417 [TpOBOAHVMKN ¥ TUAIIEKTPUKHA B TIOCTOSTHHOM

QJICKTPUICCKOM IIOJIC. I[I/IZ-)J'ICKTPI/I‘{CCKEUI




MMPOHUIIAaCMOCTDb

DJIEKTPOEMKOCT. Konnencatop.
41.8 DJIEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCaTopa.
DHeprus 3apsHKEHHOT0 KOHAEHcaTopa
TexHuueckne  yCTpOMCTBA:  DJIEKTPOCKOIL,
419 JJIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alluTa,
o 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTrueckue paboThI. N3mepenue

SHCKTpOéMKOCTI/I KOHZCHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUSA IHOCTOSHHOI'O

421 3JeKTpuyecKoro Toka. Mcrounuku Toka. Cuna
TOKa. [IoCTOAHHBIN TOK
422 Hanpspkenue. 3akon Oma 17151 yyacTka ey
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [locnenoBarensHOE, napasuiesibHOe,
o CMEIIAHHOE COeAMHEHHE MTPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyms
425
— Jlenna
4.2.6 MONIHOCTB AEKTPUUECKOTO TOKA
snexTpoaBmxkymas cuna (ganee — I/C) u
427 BHYTPEHHEE COINPOTHBIIEHHUE MCTOYHHMKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpuueckoil nenu. Koporkoe 3ambikanue
DneKTpOHHAas MPOBOAMMOCTH TBEPIBIX
128 METa/NIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o MeETaJJIOB oT TEMIIEPATYypPHI.
CBepXITpOBOIUMOCTH
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa
- AJIEKTPOHHBIX ITYYKOB
4.2.10 IonynpoBoauuku. CoOCTBEHHAs U TPUMECHas!




IpOBOAUMOCTL HOJYIIPOBOAHHUKOB. CsoiicTBa

p-n nepexona. [lomynpoBogHUKOBEIE TPHOOPHI

4211

ONIEKTpUYECKUI  TOK B DJIEKTPOJMUTAX.
DIEeKTPOIUTHYECKAS JUCCOLHAIH.

DIEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B raszax.
CaMOCTOSITEILHBIL M HECAMOCTOSTEIHHBIN
paspsaa. PaznuuHble THIBI CAMOCTOSATEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texuuueckue yCTpOWCTBA: aMIepmerp,
BOJILTMETpP,  PeOCTaT, MCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTeNIbHbIC npudopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHBbII JIO/1,
TEPMHUCTOPHI u (hoTOpe3UCTOPHI,

HOJIprOBO)IHI/IKOBI)IfI AU0oa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThlI. N3yuenne
CMEIIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIC uCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpotuBienus. HaOmroneHnue

QJICKTPOJIMN3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJia 3j1eMeHTa

IIpoBepsieMble 371eMeHTBI COAEPKAHUS

4

OJIEKTPOJJUHAMUKA

MATI'HUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKINA

43.1

IlocTtosgHHBIE MaruuTthl. B3aumoaencTBUe

IIOCTOAHHBIX MarHuToOB

4.3

4.3.2

MaruutHoe 1mone. BekTop MarHUTHOM
vHAyKIuy.  [IpuHmmMn — cynepnosuiuu.
Jlunun maruutHOM uHAyKuuu. Kaptuna
JIMHUM  MarHuTHOW  MHAYKUMH  T10JA

IIOCTOSAHHBIX MarHuTOB




MarauTHoe moJje MMPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHAM TI0JISI JUIMHHOI'O IIPAMOTIO

IMPOBOJHUMKAa MW 3aMKHYTOI'O KOJBbLEBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OTBIT
Opctena. BzaumoeiicTBre NpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb ¥ HalpaBIICHHUE
Cuna JlopeHua, e€ MOIyJIb U HaIlpaBJCHUE.
JIBm>keHue — 3apsOKEHHOW — 4acTHLbl B
435 OIHOPOAHOM MarHuTHOM mone. Pabota
cuiibl JIopeHna
4.3.6 SIBNeHME 2JIEKTPOMArHUTHOW UHAYKIIMH
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMU
O/1C nHayKIMU. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe anexrpuueckoe mnone. IJC
WHIYKIUKU B TMPOBOJAHUKE, JBIKYIIEMCS
439 MOCTYMATEIbHO B OJTHOPOJJHOM MArHUTHOM
rnoJje
4.3.10 [Tpasuio Jlenna
NHnyKTMBHOCTD. SIBIIEHHE CAaMOWHIYKIIMH.
43.11
OJIC caMmOMHIYKIIUH
DHepruss MarHUTHOTO TIOJIA KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHu4yeckne yCTPOMCTBA: MOCTOSIHHBIE
MAarHHTEHI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHTEH
AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS TIeUb
[TpakTrueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJS KAaTYIIKH C TOKOM.
4.3.15 Uccienosanue neiicTBUA  MOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. McciienoBanue

SIBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOHUN




5.1

KOJIEBAHMA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHMA

Konebarenrnasts cucrema. CBoOomHbIE
koneOanusi. ['apMonnyeckune KoseOaHuUs.
511
[lepwon, wactora, ammumtyma u  (dasa

KoJsicOanuit

IIpy>kvHHBIA MasTHUK. MaTtemaTu4ecKkui

512
MasiTHUK

YpaBHEeHHE TapMOHHUYECKHUX KOJICOAHHUM.
51.3 Kunematuueckoe " TUHAMHYECKOE

OIMCaHHE KOJIEOATEILHOTO JABUKCHUA

[IpeBpaienue SHEpPruu npu
rapMOHMYECKUX  KOJeOaHUsX. Casi3b
5.14 AMILTUTYIBI KoJieOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHWi eé

CKOPOCTH U YCKOPEHUs

Konebarenwbupiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UJICAbHOM  KOe0aTelbHOM  KOHTYpe.
> AHanoOrus MEXIYy MEXaHHYECKHUMH |
AIIEKTPOMArHUTHBIMU KOJICOaHHMAMH.

®opmyna ToMcoHa

3akoH COXpaHCHHA SHCPIrur B HJACAJIBHOM
516
Kosie0aTeIbHOM KOHTYpE

BbIHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHUsl.
Pesonanc. Pe3onanchHas KpuBasl.
5.1.7
BeiHyX1eHHBIE DIIEKTPOMArHUTHBIE

KOJIEOaHUS.

Ilepemennblii  Tok.  CuHycOMAAJIbHBIN
5.18 .
IIEPEMEHHBIHN TOK.

MourHocTh MEPEMEHHOTO TOKa.
5.1.9 AMIUIMTYIHOE W ACUCTBYIOLIEE 3HAYCHUE

CHJIBI TOKA Y HAITPAKCHUA

5.1.10 Tpanchopmarop. [IponszBoacTBo, nepenada




U TOTpeOJieHne SIEKTPUUECKON SHEPrum.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE
AJIEKTPUYECKON SHEPruu. Kynberypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

IIOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: celcmorpad,

5.1.11 AIEKTPUIECCKUI 3BOHOK, JTUHUU
JJIeKTpoliepeay
[lpaktuueckue pabotsl. HccienoBanue
3aBHCUMOCTH Tepuoja MallblX KosieOaHui
5112 rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl

rpysa. I/ICCJ'ICI[OBaHI/Ie IIECPEMECHHOI'O TOKa B
LENu W3 MOCIEA0BaTEILHO COCTUHEHHBIX

KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

521

Mexannueckue BOJTHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHeHusT ¥ JUIMHA  BOJIHEL

HOHCpC‘-IHLIC " IpOJAOJIbHBIC BOJIHBI

5.2.2

5.2.3

HNuTtepdepennuus u nupaxius
MEXaHUYECKUX BOJH
3Byk. CKOpocTh 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. Tem0Op 3ByKa

5.24

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUS
M3JIYYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3zaumuas opuentanus BextopoB E, B u v

B JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
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CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHEe, MpPEeJOMIICHUE, MOoJIIpHU3alus,
mudpakuus, uHTepdepenuus. CkopocTb

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixama AJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre >3JIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBL PAagUOCBA3M M TEJIEBUICHUS.




Pannonokanms. BHGKTpOMaFHI/ITHOG

3arpsi3HEHUE OKPYKaIoLIeil cpeibl

5.2.8

TexHu4eckne yCTpOWCTBA: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPa3BYKOBast
JINarHOCTMKAa B TEXHUKE M MEIMIMHE,
panap, paguoONpUEMHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

[IpsiMonMHEHOE pacnpOCTpaHEHUE CBETa

B OHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHHe CBeTa. 3aKOHBI OTPAKECHUS
cBerta. [loctpoeHre n300paykeHUd B TWIOCKOM

3epKajie

5.3.3

[penomiienne cBeTa. 3aKOHBI TIPEIOMIICHFIS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIPETOMIICHUS
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[MosHOE BHYTPCHHEE OTpaKeHHE.
[IpenenpHBI yrosl MOJIHOTO BHYTPEHHETO

OTpAKCHUS

5.3.5

Hucnepcuss cBeta. CnoxkHBIM  cocTaB

Ocnoro cBera. LBer

5.3.6

Cobuparoniiue W PpaccewBalONIUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOIHUE U
OIITHU4YECKas culia TOHKOH JIMH3BI.
[TocTpoenune n3o0paxkeHnit B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIMUCHHE, JaBacMoc

JIMH301

5.3.7

Hpenenbl MPUMCHUMOCTHU FGOMeTqueCKOﬁ

OIITHKH

5.3.8

WNnrepdepennius  cBera.  KorepentHsie
HCTOYHUKHU. YcnoBus Ha0JII0IeHUS
MaKCUMYMOB u MHWHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)ElSHI;IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JudpaxkuuonHas

pCH_IéTKa. VcaoBue Ha6J'IIOI[CHI/I$I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu aJICHUU
MOHOXPOMATHYECKOTO cBeTa Ha
IU(paKIIMOHHYIO PEIETKY
5.3.10 [Monspuzamus cBera
TexHudeckne yCTpOWCTBA: OYKH, JIyIa,
doroanmapar, NPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OTTHKA, TudpaKImOHHAS peméTka,
MOJIIPOU T
[IpakTyeckue paboTHI. N3mepenue
5312 nokasaresis npenomieHus. VccnenoBanue

CBOMCTB  HM300pakeHMH B  JIMH3aX.

Hab6nronenue gucnepcun cBeta

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

I'paHnubl NPUMEHMMOCTH KJIACCUYECKOH
MEXaHUKH. IlocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH
MOZAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUIT OTHOCUTCIBHOCTH OHHIITEeHA
OTHOCHTENHLHOCTD OJJHOBPCMCHHOCTH.

3ameyieHHe BpPEMEHM U COKpAIlleHHE

JUTAHEI

6.3

DHEPrusi U UMITYJILC CBOOOTHOM YaCTHUITBI

6.4

CBsI3p Macchl C 3HEpPrueid M MMILYJIbCOM
CBOOOJHOW 4acTUIBl. OHEPrus IMOKOs

CcBOOOHOM YaCTULbI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBs3u 3HEPTUN
doToHA C ero 4YactoTol. ODHeprus Hu

UMITYJIbC POTOHA

7.1.2

OtkpseiTue U uccnenopanne porodrddexra.




OnBITEI AT. CromneToBa. 3aKOHEI

dbotorpdexra

7.1.3

YpaBHeHue DOuHIITENHA TS
doTtorddekra. «Kpacnas TpaHUIa

dororddekra

7.14

Hasnenwne cBera. OnbiTel [1.H. JleOGeneBa

7.15

XHUMHUYECKOE NENCTBUE CBETA

7.1.6

TexHuyeckue ycTpoucTBa: (POTOIIEMEHT,
dboTomaTUmK, COJIHCYHAas Oarapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OBITE
Peszepdopaa o ucciie10BaHUuI0 CTPOSHUS

aroMma. [ImanerapHast MOJIeab aTOMa

7.2.2

7.2.3

IlocTtynater bopa. N3nyuenue u
norjouieHue (HOTOHOB IpU  IEpexoie
aromMa C OJHOIO YpOBHS JHEPIrUHM Ha
npyroi. Bunsl criektpoB. CrieKTp ypoBHEM

9HEPIrur aToMa BOAOpOJAa

Bonuosrle cBoiictBa yactuil. BomHBI 1e
Bporins. KopnyckynsipHO-BOJIHOBOM
nyamsM.  Jludpakuus OSIEKTPOHOB  Ha

KpHUCTaJIJIax
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CnonranHoe u BBIHYXXJICHHOC H3JIYUCHUC.

YCTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIMA

KOMITIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  Habmonmenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HaOMIOACHMS M pErucTparuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITI/Ie pPaarOaKTUBHOCTH. OnbITHI




Pesepdopra mo ompeneneHuio cocrasa
paaroakTHBHOrO  uW3inydeHus. CBolcTBa
anbda-, 6eTa-, raMmma-u3irydeHus. BrnusHue

PaarOaKTUBHOCTH HaA JXHWBBIC OPraHNU3MBbI

7.3.3

OTkpbiTUE  TPOTOHa W HEUTpOHAa.
Hyxnonnass moxens siapa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4uciio

saapa. M3oTonsl

7.34

Anbda-pacnan. ONEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. T"amma-
U3IIy4EeHHE. 3akoH PaaOaKTUBHOTO

paciiazia

7.3.5

OHeprusi CBSI3U  HYKJIIOHOB B sizpe.

Anepubie cuibl. JledekT Macchl sapa

7.3.6

Snepusle peakumu. JleneHwe M CHHTE3

saep

7.3.7

SnepHblii peaxkTop. TepmosinepHbIi
cuHre3. [IpoGieMbl ¥  TEpCHEKTHBHI
AIEPHONH  DHEPreTUKU.  DKOJIOTMYECKUE

ACIICKTbI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTabHbIE

B3aUMOJICHCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
kamepa BunbcoHa, sIepHBIM peakTop,

aToMHas 6omba

7.3.10

[lpaktuueckue pabotel. HcciaenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesmusi, sipkue

3Bé3I[I>I, IJIaHCTBI, UX BUANMOEC JIBUKCHUEC

8.2

Comngeynas cucrema. llmaHeTsl 3eMHOU

rpyIIbL. IImaHeThI-TUTAaHTEI n ux




CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marnsie

Tenna CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

ComHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun ConHIa u 3BE37

8.5

3BE3AbI, WX OCHOBHBIE XapPAKTEPUCTHUKH:
Macca, CBETUMOCTb, paJuyc, TeMmIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA ~ KJIaCC — CBETUMOCTBY.
3BE3Abl  I[JIABHOM  IOCJIEAOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JJIA

3BE3 ] IJIaBHOU oCIaCaA0BaTCIIbHOCTHU

8.6

Buytpennee CTpOEHHUE 3BE3.
CoBpeMeHHbIE IIPEJCTABIICHHS 0
MPOUCXOXKIEHUU U 3Botoru CosHIa U 3BE3.

JTarbe! JKU3HHA 3BE3

8.7

Mneunsii  Ilyre — nama Tamakrtuka.
CnupanbHass ~ cTpykTypa  l'amaktuky,
pacrpezelieHie 3BE31, ra3a MW IIBUIM.
Ilonoxxenne wu nBwxkeHune ConHoa B
lanaktuke. Ilnockas wu  cdepudeckas

NOACHCTCMBI TamaxTukn

8.8

Tuner ramaktuk. PagnoramakThku H

KBa3apbl. YEpHBIE ABIPHI B sAPax TalaKTHK

8.9

Bcenennas. Pacmupenune  BceeneHHoM.
3akon XaO6ma. Pas0Oeranume ramakTuk.
Bospact u paguyc BceneHHoid, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmtabnass  cTpykTypa  BcenenHoi.
Meraranaktuka. Hepeménnsie mnpo6iembl

ACTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






