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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¢ yudérom deneparibHON padodeil MmporpaMMbl BOCIUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEaU3alMU MEXKIPEAMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTanpeIMeTHbIe, IpeAMeTHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

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

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMHas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW 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 KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAyYHBIN METO/]I TO3HAHUS [IPU BHITIOJTHEHUN UMHU YUE€OHBIX UCCIIEAOBaHUH.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, 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
(opMupOBaHUE NPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BELECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess  npuxnaonwou  uanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TMOCBAIIEHHBIX HKOJIOTMYECKHM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GOopMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHUCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU pealu3yeTcs Mpexse
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Mporpamme no (uszuke oObeTUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢usuku. Ilpu 3TOM oOecrneunBaercss OBIaJCHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHWE YIENSAETCA PEUICHUI0 PAcyYETHBIX M KA4ECTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nesnoB. s KkauyecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
IpeIMETHOro KabuHeTa (PU3MKU WM B YCJIOBHSIX WMHTEIPUPOBAHHOTO KaOWHeTa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBUH C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
7a00paTOPHOTrO O0OPYIOBAHMS JIOJDKHBI OBITh ITOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

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

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

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

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne ATUX 1eneld obecreunBaeTcsl pelieHueM CIIEAYIOUX 3a/1ad B

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



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmMupoBaHHE yMEHHUH TIPUMEHATH TEOPETUUYCCKUE 3HAHHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU 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 M TEXHOJIIOTUYECKUX MPOIECCOB, X BIMSHUS HA OKPYKAIOMIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHUS WM TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEN0), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTHUECKUX paboOT SBISIETCS PEKOMEHIOBAHHBIM, YUWUTENb JENaeT BBIOOP
NIPOBENICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYAIBHBIX
0COOEHHOCTEN 00yyJarommxcs.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

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

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
dusnuecKkre 3aKOHbl U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 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
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CrioxxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennHnoe naBwxeHwe. [I[BWKeHHWE  MaTrepuagibHOM TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE NEPEAAYH.

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, OpPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIEHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX 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 cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUS NPU IBU>KEHUU TEJa B dKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHuueckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOAbEME U A CHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nehopMHUpOBaHHOM  mpykuHbl.  [loTeHIManbHas  SHeprus Tena  BONM3U
MOBEPXHOCTH 3EMIIH.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyenue abCONMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
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 nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJECHCTBHUS YacTHUIL] BeniecTBa. MoOJEnu CTpPOEHHsS Ta30B, >KUAKOCTEH U
TBEPJBIX TEII M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

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



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OmnbITh 110 U PY3UHN )KUAKOCTEN U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UACAIBHOTO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHUE. Y]IeTbHasl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh po1iecCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNeNCTBUSA. DKOJOTHYECKHE MPOOIEMBI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TOJ| JEUCTBUEM CXATOro BO3/yXa, HarpeBanue sdupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh BO3ayxa. HacelmieHHbld map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLTU3aIus. Y qenbpHas TemioTa miasiaenus. Cyoaumanusi.

VYpaBHeHue TeroBoro 6anaHca.

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

Jlemoncmpayuu

CBoiicTBa HAaCHILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 31€KTpUYECKUN 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
MOTECHIMANOB. [IpOBONHUKM W JHMAJIEKTPUKHA B BIECKTPOCTATHYECKOM TOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, JJIEKTPOCTAaTHUUECKAsl 3alllMTa, 3a3eMJIEHHUE JJIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

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.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid TOoK B razax. CamMoCTOSTENbHBIM M HECaAaMOCTOATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA U0,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

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

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue dIeKTpoABMKYylEed cuibl. KopoTkoe 3amblKaHUE
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

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

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIsSETCs ¢
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

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



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, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBaHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JNMHUI MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KAaTYIIKU ¢ TOKoM. OnbIT OpcTena. BzanmoieiicTBre NPpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIIKYIAS CWIAa HWHIAYKIUHW. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBJIGHME CAMOMHIYKIIMU. OJIEKTPOABMKYIIAs  Cuja
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

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

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpykuHHBIN MasTHUK. MaTreMaTH4eCKUii MAasATHUK. Y PaBHEHHE IapMOHUYECKHX
kosneOanuii. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIeOaHUsIX.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UACATBHOM KOJ€0AaTebHOM KOHTYpe. AHAJIOrus MEXIy MEXaHWYECKHUMH U
ANEKTPOMarHuTHEIMU  KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBneHue O 3aTyxaroUUX KOJ€OaHUsAX. BBIHYKIE€HHbIE MEXaHUYECKUE
koniebanus. Pesonanc. BeiHyXI€HHBIE 371€KTPOMarHUTHbIE KOJIeOaHusI.

Ilepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPrur. DKOJOTMYECKHEe PUCKH MpPHU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HM.

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

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTENbHOM cHUCTEMBbl (IPYKUHHBIA WIH
MaTeMaTUYECKUN MasiTHUK).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

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

Pe3onanc mnpu moclieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

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

UccnenoBanne NEpEMEHHOr0 TOKAa B LENH W3  IOCIEIOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacmnpocTpaHeHuss M JJMHA BOJHBL llomepeyHble W TOPOJOJIBHBIE BOJIHBI.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOISpHU3aIus, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH U
YacTOTOU KOJIEOaHUH.



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

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHouU cpexe. JIyu cBera. ToueyHbld HCTOYHUK CBETA.

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

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcust cBeta. CloxHBIN cocTaB Oenoro cera. [[Ber.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JlaBa€MOE€ JINH3O0MU.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YCIOBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TIOJSIPOUI.

Jemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokasaTens NpeoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

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

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DuHmuTerHa 17151 dorodddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DexT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
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 muHeHyaThIX CIEKTPOB U3ITYUYEHHS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO wU3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

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

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

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

S nepHble peakuuu. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOM YHEPrE€TUKU. DKOJIOTMYECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTanbl pa3BUTHUS acTpoHOMUU. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUCHNE
aCTPOHOMMH.

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

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpasibHBIM 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 Ilyts — Hama I'anaktuka. Ilonoxkenue u nBwkeHue CoyiHIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne 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
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOrO MONYIIAPUS U SIPKUE 3BE3/IBI.

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
U aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOUM KapTUHE MHUpPA, POJIb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABJIEHUN O IPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHsi B 11 kiacce oCymIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, rumore3a, (GU3MYEcKas BEIWYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CHUCTEMBl YPaBHEHHUH, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX MPOEKIHWH HA OCH KOOPAMHAT, 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 )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NEUCTBUE
pajranuy Ha )KUBbIE OPIraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, tenedoH, CBY-meub, MpPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEYHAs Oarapest.



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

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

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAITPaBICHUN
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

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

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAaHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4)3¢TeTHYECKOr0 BOCIIUTAHUS :

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



5)Tpy10BOro BOCIUTAHMS:

UHTEpEC K pas3InyHbiM cepaMm MpodecCHOHANbHON AEATENHHOCTH, 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
(Gbu3MKU Ha TPOTSKEHUN BCEH KU3HM,

6)3K0J10TrN4eCKOro0 BOCIIMTAHMS:

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

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

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

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

OCO3HAaHHWE LEHHOCTH HAy4YHON [E€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOSAATENTbHO  (OPMYNIHpPOBaTH U AKTyaIM3UPOBAaTh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEMbl C Y4ETOM aHallM3a MMEIOIIMXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIA/ICTh HaBBIKAMHU Y4EOHO-HCCIIEA0BATEIICKOW W MMPOCKTHOM JIEATECILHOCTH
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
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJlM3MpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

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

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX TPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WH(OpMaIuu (uU3NIecKoro CoAepKaHus W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HWHGOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUYECKOTO COJEp)KaHUs B PasIUYHBIX (opmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
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 JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

IIOHMMAaTh U KMCIOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW U WUHAMBUAYAIbHOU
padoThI;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JAEUCTBUI C y4€TOM OOLIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)J0I'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pPE3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKIOrO YYaCTHHKA KOMAHIbI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJIAThL IIO3UTUBHOE CTPATErMYeCKOe IMOBEICHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIECHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIocOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO DJPYAUIIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABATENhHOM  pedUIeKCMW  KaK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce nocTuxkeHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTIPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAJILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM 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, YYUTHIBATh €ro TMpPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

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

HNPEIMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kjacce mpeameTHble pe3ysbTaThl 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, MHEpIaIbHasl cUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
AIIEKTPUUECKUI 3apsil IPH pelIeHnr GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBU)KEHUE, CBOOOJHOE TMajJieHUe Tel, ABW)KEHHE 110 OKPYXKHOCTH, WHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBECHE, WCTApEHHE, KOHJEHCAIs, TUIABJICHHE, KPUCTAIIN3alUs, KHUIICHUE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYEeCKUil CMBICI HCHOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS U EIUHUIIbI,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KWHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBUKEHHSI MOJIEKYJ, CpeIHEKBaIpaTHYHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUEHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AIIEKTPUUECKOE T0JIe, HANPSHXKEHHOCTD IOJIS, MOTEHIIUAaJ, Pa3HOCTh MOTEHIMAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHS W EAWHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLIECCHl U SBIEHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMUsI
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHATh JKCIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCJIE0BaTh  3aBUCUMOCTH  MEXAy  (U3MUYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh 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 y4eOHOTro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM U MPOEKTHOU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PM3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJu3a yCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelIaTh KaueCTBEHHbIE 33/1aUi: BBICTPAUBATh JIOTHUECKU HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHONW W HAYyYHO-TIOMYJSIpHOU MH(OpMAIUHU, TTOYICHHOW W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

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

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BHINOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B IPAKTHUYECKOW NEATEIBHOCTH JIOACH, LEITOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO SiApa MpH PEHIeHUH (PU3NYECKHUX
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 MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHius, Audpakiuus W [OJSpU3alus CBETa, JUCIIEPCUSl  CBETA,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOAUMOCTb  pa3U4YHBIX  Cped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
ANEKTPUUECKUI 3apsjl, cUjia TOKA, JIEKTPUUYECKOE HAMPSKEHUE, DJIEKTPUUYECKOE
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
WHIYKIHUST MarHUTHOrO moJjs, cuia Awmmnepa, cwia JlopeHila, 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
ONTHYECKasl CWjia JIMH3BI, TPHU OMHCAHWM MPaBUIBLHO TPAKTOBaTh (HU3UUECKHUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIONb3Ys
bu3nYecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOTypacIiaga, SHEPTHS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3yEeMbIX BEIIMYMH, MX OOO3HAYEHUS M EIWHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEIeNISTh HATIPaBJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TIOJIS TPOBOTHUAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
NPOLIECCOB C MCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM: TpPH 3TOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHHWS, MPOBOAUTH OIBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISAThH NMPSAMble U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, MIPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIIOJIH30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHWH B BHJE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESTENHHOCTA C HCIOIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYI0 MOJIENb, BBIACHATh (PU3NUECKUE BETUYUHBI U (HOPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOIYyYaeMyto HH(OpMAIIHIO;

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

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE INPOIIECCOB OKPYKAIOLIEr0 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/I0POBbS U COOJIIOJIEHUS] HOPM SKOJIOTHYECKOr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl KQX/I0I0 U3 YYACTHUKOB T'PYIIBI B PELIEHUE PACCMaTPUBAEMOM MPOOJIEMBI.
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TEMATHYECKOEILTAHUPOBAHME'

10 KJIACC

HaumenoBanue

No OCHOBHBIEBUBIIESITEIIBHOCTH
pas3zeNnoB U TeEM [TporpammHoecoaepxaHue

/1 o0y4Jaronuxcs

ydeOHOronpenMera
Pazpenl.®duznkanMeToAbIHAYYHOT OIIO3HAHMS
1.1 | ®uzuka u MeTOoABbI 2 Pu3nKa—HayKaonpupoe. N3yueHne HayYHbIX (AMIUPUUYECKHUX
HAay4YHOTOIIO3HAHMS HayunblemeTonbIo3HaHus UTEOPETUYECKUX )METOIOBIIO3HAHUS

OKPY’KaroIIero MUpa.
Ponpakcniepumenranreopun
BIIPOLIECCETIO3HAHUATIPUPOIBI.
DKCIIEpUMEHT B (DU3UKE.
MonenupoBanue GuU3NIECKUX
sIBIICHUUAUITpoLiecCOB. Hayunbie
runote3bl. Gu3nuecKue 3aKOHbI
uTeopuu.l paHULIBITPUMEHUMOCTHU
¢duznyeckux 3akoHoB. [IpunHIun
COOTBETCTBHSI.
Ponbumectopusuku
B(OPMUPOBAHUUCOBPEMEHHOM
Hay4YHOU KapTHUHBI MUpA,
BIIPAKTUYECKOUIEATETLHOCTITFOACH

OKPYaloILIEro MUpa.
OO6cy:x1eHuerpaHUIIPUMEHUMOCTH
(bU3HYECKUX 3aKOHOB U TEOPHIl.
Pabora B rpyre no moaroToBke
KOPOTKUXCOOOLIEHUMOPOIUIMECTE
¢bu3MKK B HayKe U B MPAKTUYECKOM
NEeSITENIbHOCTHU JIFO/ICH.

JleMOHCTpanus aHaJIO0rOBbIX

U (POBBIXU3MEPUTEIBHBIX
npuOOpPOB, KOMITBIOTEPHBIX JTATYUKOB.
OCBOEHUEOCHOBHBIXIIPHUEMOBPAOOTHI
cuudpoBoinaboparopueinodusvke

Uroronopazneny 2

1 o
HpI/Ip a3pa60TKep a6O‘IeI/IHpOFpaMMLIBTCMaTI/ILIeCKOMHJ'IaHI/IpOBaHI/II/II[OJ'DKHLI 6LITLy‘IT€HBIBO3M0)KHOCTI/II/ICHOJ'IL3OBaHI/I$I3HeKTpOHHLIX(]_II/I (1)pOBLIX) O6p a30BaTCJIbHBIX

PECypCOB, ABJIAIOMINXCA y‘iC6HO'MCTOILI/I‘{CCKI/IMI/I MaTtepuajiaMu, COACPIKAHUEC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 06pa3013aH1/11/1.
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Pa3zgen2.Mexanuka

2.1

Kunemartuka

MexaHn4yecKoe NBUKEHUE.
OTHOCUTENBEHOCTHEMEXAHUYECKOTO
nBwkenus. CucreMa oTrcuera.
Tpaexkropusi.

[Tepemetienne, CKOpOCTh (CpeIHsIs
CKOPOCTb, MTHOBEHHAs
CKOPOCTh)UyCKOpEHHEMAaTepraIbH
OWTOYKH, UX MPOEKIIMU HA OCU
cucteMbl koopauHat. ClioxeHue
MEepEMELICHUMUCIIOKEHNE
CKOpPOCTEM.
PaBHOMEpHOENPABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
['padhukn3aBUCUMOCTHKOOPANHAT,
CKOPOCTH, YCKOPEHHUSI, TyTH
UIIEpEMENICHUAMATEPUATIbHON
TOYKH OT BPEMEHH.
CBoOogHoenaaeHue. Y CKopeHue
CcBOOOIHOIO IaJIEHUS.
KpuBonnHENHOE NBUKEHNE.
JIBrKeHMEMaTEpUaIbHONTOUKN
0 OKPYHOCTH C TTIOCTOSTHHOM
IIOMOAYJIOCKOPOCTBIO. Y TIIOBas
CKOpOCTb, JINHEWHAS! CKOPOCTh.
[TeprnoanyacToraoOpamieHus.
L{eHTpOCTPEMUTENBHOCYCKOPEHHE.
TexHruueckne ycTporucTBa

[IpoBeneHnesKCIEpUMEHTA: U3YUECHUE
HEPABHOMEPHOI'O JIBUKEHUS C LEIBIO
OIpEEIICHUsI MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHUE COOTHOUIECHUSI MEXKIY
IyTSIMH, IPOHACHHBIMH TEJIOM
3aI0CJe10BATEIbHBIEPABHBIC
IIPOMEKYTKH BPEMEHU
IIPUPABHOYCKOPEHHOMIBHYKEHU U
CHAa4YaJIbHOMCKOPOCTBIO,pPABHOMHYIIIO;
U3Y4YEHHUE IBMXKEHHMS IIapUKa B BA3KOM
KUJIKOCTH; U3y4YCHHUE JBHKEHUS Tela,
OpOILIEHHOr0 TOPU30HTAIIBHO.
OOBSICHEHNEOCHOBHBIXIPUHIIMIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: COUIOMETP, LEMHbIE
MpEeMEHHbICTIepEAaunIBHIKECHUS; U
YCIIOBHIA UX O€30MacHOro
MCIIOJIb30BAHUS B ITIOBCEAHEBHOM
YKU3HU.
PemenuepacueTHbIX3a1aucsIBHO
3aIaHHOM (PU3UUECKON MOIEIBIO
CUCIIOJIb30BAaHUEMOCHOBHBIX(POPMYJI
KUHEMAaTHUKH.
[TocTpoennenananusrpadukoB
3aBUCUMOCTEUKMHEMATUYECKUX
BEJIMYMH OT BPEMEHU

JUIsl PABHOMEPHOT O
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U IIPAKTUICCKOC IIPUMCHCHHC!
CIINAOMCTP, ABUKCHUCCHAPAI0B,
LCITHBIC U PCMCHHBLIC IICPCAauIn

UPABHOYCKOPEHHOT OMPSIMOJIMHEHHOTO
JIBKCHHS.
PacnioznaBanmedu3nuecKuxsiBIeHUN
B YYEOHBIX ONBITaX U OKPYKAIOIIEH
YKU3HU: PABHOMEPHOE
HMPaBHOYCKOPEHHOCTIPSMOJIUHEHHOE
JIBIDKEHME, CBOOOTHOE MaJICHHE TEJl,
JBIDKEHUE TIO OKPY>KHOCTH.
OnucanneMexaHUIeCKOTOIBUKEHUS C
UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOpAUHATA, MyTh,
NepeMeIIEHHUE,CKOPOCTh, YyCKOPEHHUE.
PaGoTtaBrpynnaxnpuriiaHupOBaHHH,
MIPOBEICHUH U WHTEPTIPETAIUN
pPe3yJbTaTOB OIBITOB U aHAJIN3E
JIOTIOTHUTEIBHBIX UICTOYHUKOB
nH(pOpMAITUUTIOTEME

2.2

Jnnamuka

IIpyHIUIT OTHOCUTENBHOCTH

INanunes. [lepspiit 3akoH HproTOHA.

NueprmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIepHO3uLIUU CUJl. Bropon 3akoH
HproronamsiMmarepranbHOUTOYKH.
Tperunit 3akoH HproTOHA
JUISIMATEPUATIbHBIXTOYEK.
3aKOHBCEMUPHOTOTSTOTEHHUSI.
Cuna tskectu. [lepBas
KOCMUYECKasACKOPOCTb.

CpaBHEHMEMACCB3aUMO/IEMCTBYIOIINX
Te.

N3yyeHune 3aBUCUMOCTH CHJIBI
yOpyroctuotaehopMalu;CpaBHEHHUE
CHJI TPEHUS TTOKOSI, KaueHUS

1 CKOJIb)KCHMUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3KCrIEpUMEHTA:
MCCJIEIOBAaHUE€3aBUCUMOCTHCHIT
YOPYTOCTH, BOSHUKAIOIIUX
BIIPYKUHEUPE3UHOBOM 00pasIie,
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Cunaynpyroctu.3akoHl 'yka. Bec
Tena.
Tpenue.BunpiTpenusi(mokos,
CKOJIbXKEHUS, KAUYEHUS ).

Cuna tpenus. Cyxoe TpeHue.
CunaTpeHHsICKOIbKEHUSIUCUIIA
Tpenus nokos. Koapdunment
TpeHusi. Cusa CorpoOTUBIICHUS
IIPU JIBOKEHHUH TEJIa B KUJAKOCTH
WIH Trase.
[TocTynarensHOEUBpaIIATENbHOE
JBIDKEHHE aO0COTIOTHO TBEPJIOTO
Tena.

MoOMEHT CUJIbl OTHOCUTEIBHO OCHU
Bpamenus. [ Ineqocuibl. Y cnoBust
paBHOBECHS TBEPAOIrO TENa.
TexHnueckueycTponucTaa
UIPAKTUYECKOETTPUMEHEHUE!
MNOJIIUITHUKH, TBHKEHNE
MCKYCCTBEHHBIX CITyTHUKOB

oT ux aedopmanuu; u3ydeHue
JIBIDKCHHST OpyCKa 10 HAKJIOHHOM
MJIOCKOCTHU; UCCIIEIOBAHUEYCIIOBUI
PaBHOBECUSITBEPAOTOTEIIA, UMEIOIIETO
OCh BpaIllCHUA.

OOBsicHEHNE OCOOECHHOCTEH
PaBHOMEPHOIOMPABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKEHUS,
CBOOOHOI ONaIEHHUSTEN, IBIKEHHUS 110
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hpr0TOHA,3aKOHABCEMUPHOTOTATOTECHUS.
OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBHS MOAIIUITHUKOB 1 X
MIPaAKTUYECKOTO MPUMEHEHUSI.
OOBsICHEHNETBUKECHUSUCKYCCTBEHHBIX
CITyTHUKOB.
PelieHnepacueTHRIX3a/1a4CSIBHO
3aIaHHOM (PU3HYECKON MOEIBIO
CHCITOJIb30BAaHHEMOCHOBHBIX3aKOHOB U
(dopMys TMHAMHKHU.

PacnioznaBanmue ¢pu3nuecKux sBICHUIB
y4eOHBIX OMBITAX U OKPYKAIOIICH
KU3HU:MHEPIINS,B3aUMOICICTBUETE.
AHaM3(U3NYECKUXIIPOIIECCOB
HSIBJICHUNCHUCIIOIH30BaHUEM3aKOHOB

Y MIPUHITUIIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, 1In I113akonpiHBIOTOHA,
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IMPHUHOUTICYTICPITO3U LI C UL, ITPUHITUIT
PaBHOIIPAaBHOCTHU MHCPIHAJIBbHBIX
CHUCTEMOTCUCTA

2.3

3aKOHBICOXPAHEHUS
B MEXaHUKE

NmMnynsc MaTepuanibHOM TOYKH
(Tena),cucTeMbIMaTepUaIbHBIX
ToYeK. IMIyJIbCCUITBINU3MEHEHUE
MMITYJIbCa T€Ja. 3aKOH COXPaHEHUS
MMIyJibca. PEaKTUBHOE IBUKEHHUE.
PaGota cusnbl. MOIIHOCTD CHJTBI.
Kunernueckassneprus
MaTepualibHOUTOUKHU. Teopema 00
W3MEHEHUH KNHETUYECKON
SHEPrHUH.
IloTeHUMaNTBbHASIHEPTHSL.
[ToTeHUHANTBbHASIIHEPTUSYIPYTO
ne(pOpMHUPOBAHHOMN MPY>KUHBI.
[TorenuanbHasi HEPrUITENA
BOJIM3U MMOBEPXHOCTU 3EMIIU.
[ToreHumanbHbIEN
HEIMOTEHIHAIbHbIECUIIBL. CBS3b
pabOoThl HETIOTCHIIMAIBHBIX CHJI

C U3MECHEHUEM MEXAaHUYECKOU
SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXaHUYECKOM
SHEPTHUH.

Yrpyrueuneynpyrue
CTOJIKHOBEHHUSL.

[IpoBeneHnEIKCIIEPUMEHTA: U3YUEHNE
abCOIOTHO HEYIIPYTOTo yuapa

C TOMOUIBIO JIBYX OAWHAKOBBIX
HUTSHBIXMAaSITHUKOB;UCCIIE0BAHNE
CBSI3U PaOOTHI CHUJIbI C U3MEHEHUEM
MEXaHUYECKOU IHEPTUU Tella
HaIPpUMEPEPaACTKEHUSAPEZUNHOBOT O
KTyTa.
O11eHKaa0COIOTHBIXMOTHOCUTENIbHBIX
MOTPENTHOCTEHN3MEPECHUM(PUZUYECKHIX
BEJINYMH.
PeniennepacueTHpIX3a/1a4CSIBHO
3aTaHHOM (PU3HYECKON MOIEIBIO
CHUCIIOJIb30BAHMEMOCHOBHBIX3aKOHOB U
dbopMyT TMHAMHUKU U 3aKOHOB
COXpPaHEHMUS.
PeliennexkauecTBEeHHbIX3a0a4
CONOPOMHAN3yUEHHBIEBPA3IeIIe
«MexaHMKa»3aKOHbI,3aKOHOMEPHOCTH U
buznueckue siBICHHUS.
OnurcanneMexaHnyeCKOTr OABUKEHUS C
UCIIOJIb30BaHUEM (DHU3UYECKUX
BEJINYMH:UMITYJIbCTENA, KHHETUYECKas
SHEPrus,NOTEHIHAIbHASIIHEPT U,
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TexHuuecKkueycTponcTsa
UIIPAKTUYECKOETIPUMEHEHUE:
BOJIOMET, KOIlep, NPy KUHHBIH
MUCTOJIET, ABUKEHUE PAKET

MeXaHn4ecKaspaboTa,MexaHnuecKast
MOIITHOCTb.
AHaM3()U3NYECKUXIIPOIIECCOB
VSIBJICHUKCHCIIONb30BAHUEM3aKOHA
COXPaHEHHUSIMEXaHNYECKOMDHEPTUH,
3aKOHA COXPaHEHHUSI UIMITYJIbCA.
OOBbscHEHNE OCHOBHBIX IPUHIUIIOB
JEUCTBUS U IIPAKTHYECKOTO
IIPUMEHEHUATEXHUYECKUXYCTPOUCTB,
TaKuX Kak: BOJOMET, KOIEp,
IIPY>KUHHBIN ITUCTOJIET.
OOBbsICHEHNEIBUKEHUSPAKETCONOPOI

Ha U3YUYCHHBIC (I)I/IBHLIGCKI/IG BCIIMYMHBIN

3aKOHBI MEXaHHKH.
Hcnonb3oBaHue NpH MOATOTOBKE
COOOIIEHUNOTTPUMEHEHUU3AKOHOB
MEXaHUKH COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOT U
JUJIS1 IOMCKA, CTPYKTYPUPOBAHUS,
MHTEPNPETAUN U TTPEACTABICHUS
uH(OpMAITUN, KPUTHIECKUHaHATI3
nojrygaemMon nHpopmauu
[IpoBeneHNEeKOCBEHHBIXU3MEPEHUH,
HCCJICIOBaHUHN 3aBUCUMOCTEH
(bU3UYECKUX BEJIMUUH, TPOBEPKaA
MPEAJI0KEHHBIXTUITOTES

Uroronopasneny

18
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Paszpen3.MouiekyasipHasi Gu3MKau TEPMOAUHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOUTCOPUHU

9

OCHOBHBI€ MOJTOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUMHUHUXOMBITHOEOOOCHOBAHUE.
bpoyHOBCKOE IBUIKEHUE.
Huddysus. XapakrepABUKECHUS

Y B3aUMOJIEHCTBUS YaCTHI]
BellleCcTBA. MOAENUCTPOEHUSATA30B,
KUJKOCTEHN U TBEPABIX TET U
00BsICHEHHE CBOMCTB BEIECTBA
Ha OCHOBE ATUX Mojenend. Macca
npasMmepbiMoieKyi. KonnuecTtBo
Bemiectra.lloctosanas ABoraapo.
TernnoBoe paBHOBECHE.
TemneparypaneensMepeHue.
[ITxana Temneparyp Llenbcus.
Mopenb uaealbHOro ra3a.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UACATBHOTO ra3a.
AOcomoTHasTeMIIepaTypakakMepa
CpeIHEN KNHETUYECKON YHEPTUHU
TEIJIOBOTIOJIBUXKEHUSYACTHUIIra3a.
[ITkana remneparyp KenbBuHa.
["a30BBI€3aKOHBI. Y paBHEHUE
MenneneeBa—KnaneiipoHa.
3akon/lansToHa. M30mporecchl

[IpoBeneHue 3KCriepuMeEHTa:
OIpENIETIEHUEMACChIBO3/1yXa

B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MEPEHN00bEMAKOMHATBIL,IaBJICHUS U
TEMIIEPATYPhI BO3/1yXa B HEW;
UCCJIEIOBAHNUE 3aBUCUMOCTH MEXY
apamMeTPaMHUCOCTOSHUAPA3PEKEHHOT O
rasa.
O11eHKaa0COMIOTHRIXUOTHOCUTEITBHBIX
NOTPEIIHOCTENN3MEPEHUMPUZUYECKUX
BEJIMYVH.
OOBbsICHEHUEOCHOBHBIXITPUHITUIIOB
JeUCTBUITEPMOMETpandapoMeTpa u
yCIIOBUIA UX 06€30MacHOro
MCIIOJIb30BAHUS B TOBCEAHEBHOM
KU3HH.
PacnozHaBannepu3nuecKuXsiBIeHUN

B YUEOHBIX OIIBITAX U OKPYXaloLIeH
Ku3HU: TudPy3usi, OpOyHOBCKOE
JIBIYKEHUE.

Ornurcanue TEmoBbIX
SIBJICHUMCUCTIONB30BaHUEMPU3
NYECKUX

BEJIMYMH:IaBIICHHEra3a, TeMIIepaTypa,
CpeIHsIs KHHETUYECKasl SHEPrus
Xa0THYECKOT0JIBH>KEHUSIMOJIEKYII,
CPEIHEKBAPATUYHASICKOPOCTh
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BU/I€ATIbHOMIa3€CTIOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB:U30TEPMA, U30X0pPa,
n3obapa.

TexHuueckneycTponcTsa
UIIPAKTUYECKOETTPUMEHEHUE:

TEPMOMETp, OapoMeTp

MOJIEKYJI.
AHanM3pU3NYECKUXIIPOLIECCOB
usiBneHuiicucnoiab3oBanueMMKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU SHEPTUU TEILJIOBOI'O
JBIDKCHHST MOJICKYIT C a0COIFOTHOM
TEMIIEPATypOH.
PemennepacueTHpIx3a/1a4CABHO
3aIaHHOM (PU3UUECKON MOIEIBIO
CHUCITOJIb30BAHUEMOCHOBHBIX
nosioxkeHniMK T, 3akoHOBUD OpMYIT
MOJIEKYJISIPHON (PU3HKHU.
PaGoTtaBrpynnaxnpuriaHupOBaHNH,
MIPOBEJICHUU U UHTEPIIPETALINH
PE3YIBTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENIbHBIX UCTOYHUKOB
uH(pOopMaIUUNIoTEME

3.2

OCHOBBI
TEPMOIUHAMHUKHU

10

TepMoarnHAMHUYECKASICUCTEMA.
Brytpenussasueprus
TEPMOAMHAMUYECKONCUCTEMBI

1 CIIOCOOBI €€ U3MEHEHUS.
KonnuecTBo TemnoTel 1 padoTa.
BHyTpeHHSSHEPTUSI0THOATOMHOTO
HuaeaabHOro raza. Buabl
TEIUTIONEPEAAYM: TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3IIYYCHHE. Y NeIbHAS
TEIIOEMKOCThBEIIECCTBA.

[IpoBeneHNEIKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOU TEIIOEMKOCTH BEIIECTBA.
O11eHKaa0COTIOTHBIXMOTHOCUTENIbHBIX
MOTPENTHOCTEHN3MEPECHUM(PUZUIECKIX
BEJIMYMH.
N3yuennemoeneMnapoBOUTypOHHBI,
JIBUTaTesisi BHYyTPEHHET O CropaHusl,
PEaKTUBHOTO JIBUTATEN.
OOBSICHEHUETIPUHITUIIOBICHCTBUS
MyCIIOBUI0E301aCHOT OUCTIONIb30BAHMS
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KosmmuecTBO TEmIOTHI

MIpU TerIonepeaaye.

[Tonsitue 06 agmabatHoM
npouecce.llepBoiiizakoH
TEPMOJIMHAMUKHU.
[IpuMeHeHuenepBoro3akoHa
TEPMOANHAMHUKHUKHU3OIMPOIIECCAM.
['paduueckas uaTepnperanus
paboThI raza.
BTopoii3akOHTEpMOAMHAMUKH.
HeobOpaTtumocTsiporieccoB

B IIPUPOJIE.
Termnossiemaruubl. I IpuHIIATIBI
JIEUCTBHS TEIIOBBIX MAIIIHH.
IIpeoOpazoBaHUsIIHEPTUH

B TEIUIOBBIX MAlIMHAX.
KoappunnenrnonesnoronencTpus
TEIUIOBOM MAIlIWHBbI.
[HuknKapuouerokosgduipent
MOJIC3HOI'0 JCUCTBUA.
DKOJOTUYECKUETPOOIeMbI
TEIJI0O9HEPTIETUKU.
TexHU4YeCKneyCTpoucTBa

U MIPAKTUYECKOE MPUMEHEHHUE:
JIBUTaTEJIbBHYTPEHHETOCTOPAHMUS,
OBITOBOM XOJIOAUIBHUK,
KOHIULIUOHED

BITOBCE/THEBHOWKU3HHIBUTATEIIS
BHYTPEHHETOCTOpaHUs, OBITOBOTO
XOJIOMUIILHUKA, KOHTUITMOHEPA.
Ornucanue CBOMCTB TEN U TEIIOBBIX
SABJIEHUM C UCIIOJIb30BAHUEM
(bu3MUeCKMXBEINYMH:JaBJIEHUEras3a,
TeMIepaTypa, KOJINIeCTBO TEIIOTHI,
BHYTPEHHSISI DHEprusi, padoTa rasa.
PemennepacueTHbpIX3a1a4CSIBHO
3QTaHHOM (PU3HYECKON MOCIIBIO
CHCIIOJIb30BaHMEMOCHOBHBIX3aKOHOB U
bopMyn MOJEKYJISIpHON (PU3UKU
UTEPMOINHAMUKH.
PemennekauecTBeHHBIX3a0a4
COTMOPOWMHAaN3y4EHHbIEBpa3Ielie
«MonekynspHaspusuka

U TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTUU(PUZUUECKHE
SIBTICHHSL.
PaGoraBrpynnaxmnpuananuse
JIOTIOJTHUTENBHBIX UCTOUHUKOB
uH(pOpMAaITUH TI0 TEME
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3.3

ArperarHblie
COCTOSIHUSIBEILIECTBA.
@®a30BbIE IEPEXOABI

[TapooOpa3zoBaHHMEHKOH ICHCALIHSL.
Hcnapenne u KuneHue.
AOcCo0THas U OTHOCUTENIbHAs
BJI&KHOCTBBO3yXa. HachIeHHbIM
nap. Y ienbHas Teriora
napooOpa3oBaHusl. 3aBUCIMOCTD

TEMIICPATYPLIKUIICHHUAOT AABJICHM.

TBepnoereno.Kpucramnuueckue
namopdusierena. AHU30TPOIHS
CBOWCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
marepuaisl.l[naBnenne
MKpUCTAILTA3a1Us. Y 1ebHas
teroTariaBiaeHus. Cyonumanusi.
VYpaBHeHuHe TEII0BOro OanaHca.
TexHnueckneycTponucTna
UIPAKTHYECKOCTIPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KJIOPUMETP,TEXHOJIOTU U
MOJTy4YEHUSACOBPEMEHHBIX
MaTepuanoB,BTOMYHCIIE
HAaHOMATEPHUAJIOB,
MHAHOTEXHOJIOTUU

[TpoBeneHneskcnepuMeHTa: I3MEpPEHNE
OTHOCHUTEIHHOU BIAXKHOCTH BO3/1yXa.
O1eHKaaOCONMIOTHRIXHOTHOCUTETHHBIX
NOTPEIIHOCTENN3MEPEHUMPUZ NI ECKUX
BEJIMYKH.
N3ydeHnecBONCTBHACHIIIICHHBIX MTAPOB,
crioco00B U3MEPEHHUS BIAKHOCTH.
Ha6nronenuexumnenus

IIPY IOHYKEHHOM JIaBJICHHH,
HArpeBaHMS U TUIABJICHUS
KPUCTAJUTMYECKOTO BEIIECTBA.
OOBSICHEHUETIPUHITUTIOBICHCTBUS
UYyCIIOBUI0€3011aCHOTrOUCTIONb30BAHMS B
MIOBCETHEBHOM KU3HU TUTPOMETPA,
NICUXPOMETPa, KaIOpUMETDA.
N3ydyenne TeXHONIOTUH TOTyYEeHUS
COBPEMEHHBIXMATEPHUAIOB,BTOMYNCIIC
HaHOMAaTEPHUAJIOB.
PemennepacueTHpIx3a1aucIBHO
3aIaHHOM (PU3HUECKON MOENBIO
CUCIIOJIb30BaHUEMYPABHEHHUSI
TEIIOBOro OanaHca.
PerenuexauecTBeHHbIX3a1a4
COMOPOWHAN3YYEHHbBIE3aKOHBI,
3aKOHOMEPHOCTHU(PUZHUUECKHE
SIBJICHUS 110 TEME.
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PacrioznaBanme pu3nyuecKux sBICHUN
B YYEOHBIX ONBITaX W OKPYKaroIIeh
XKU3HU: ehopmaIus TBEPABIX Tel,
HarpeBaHUE U OXJIAKJICHUE TEJl,
M3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBANOOBSICHEHUEMXHAOCHOBE
3aKOHOB U (hOPMYJT MOJIEKYJIIPHOU
bU3UKY.

Hcnons3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIs TIOKCKa,
CTPYKTYpPUPOBAHHUS, MUHTEPIIPETALIUN

U TIpeICTaBlIeHUs HH(OpMAIUU TIPH
MOJITOTOBKECOOOIIEHUMOTIPUMEHEHU N
3aKOHOB MOJIEKYJISIPHON (PU3UKU
UTEPMOJINHAMUKUBTEXHUKE

UTEXHOJIOTHSIX
Uroronopazneny 24
Paznend.deKTpoanHAMM KA

4.1 | DnexkTpocTaTuka 10 OnexktpuzanusTen.JnekTpuueckuit | [IpoBeneHnesKcriepuMeHTa: n3MepeHne

3apsA. JlBa BUaa 3JIEKTPUYECKUX
3apsanoB. [IpoBogHUKH,
TUAJIEKTPUKHU U TTOJTYITPOBOTHUKH.
3aKOHCOXPAHEHUSDIIEKTPUUECKOT O
3apsaa.
B3aumopelictBuesapsiioB. 3aKoH
Kynona.To4dedHbIIIEeKTpUIECKUI
3apsa. DIEKTPUUYECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
O11eHKaa0CONIOTHBIXMOTHOCUTEIBHBIX
MOTPENIHOCTEHN3MEPEHUMPUZUYECKHUX
BEJINYMH.
N3ydyenuenpruHIUIIOBAEHCTBYS
AIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJICHCAaTOopaA.
N3ydennenpruHUUIIOBACHCTBUS
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HanpsxeHHOCTBAIEKTPUYECKOTO
nosist. [TpuHumn cynepno3unuu
BJICKTPUYECKUX TToJIeH. JInanum
HAIPSAKEHHOCTUAIIEKTPHUUECKOT O
TTOJIS.
PaboTacuiisnekTpocTaTuyecKkoro
nosis. [lorennman. Paznocts
noreHnuanos. I Iposogaukun
IUDJIEKTPUKH B
AIEKTPOCTATUYECKOM I10JI€.
JInpneKTpruyecKasmpoOHUIIAEMOCTb.
OnexkrpoeMkocTh. KoHaeHncarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOT OKOHIEHCATOPa.
TexHnueckneycTponucTna

Y IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
JIIEKTPOCTATUYECKAS 3aILNTA,
3a3€MJICHUEDIEKTPONIPHOOPOB,
KOHJIEHCATOP,KOMUPOBAJIbHBIN
arrapar, CTpyWHbIN IIPUHTED

U YCJIOBUN 0€30MacHOro NpUMEHEHUSB
MPAKTUYECKOM KU3HHU,
KOIIMPOBAJILHOI0ANIAPATa,CTPYHHOIO
MIPUHTEPA.

PaccmoTpenne puanyeckux o
CHOBaHMM JIEKTPOCTATUYECKON
3aIUTHI U 3a3€MJICHUS
AIIEKTPOIIPUOOPOB.
PemenuepacueTHbIX3a1a4CABHO
3QTAaHHOM (PU3HYECKON MOEITBIO
CHUCITOJIb30BAHUEMOCHOBHBIX3AKOHOB U
(bopMyIT 3IEKTPOCTATUKH.
PemennexauecTBeHHbIX3a0a4
CONOPOMHAN3yYEHHBIE3aKOHBI,
3aKOHOMEPHOCTHU U (HU3NYECKUE
SIBJICHUA JIEKTPOCTATUKHU.
PacnoznaBannepu3nuecKuXsIBICHUI

B YUYE€OHBIX ONBITaX U OKpYyKarouen
KU3HU: JIEKTPU3aLUs TE,
B3aUMOJIEUCTBUE3APSAAOBUOOBICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYyJT
AIIEKTPOCTATUKHU.
OnrcaHnen3y4yeHHBIX CBOMCTB
BELIECTBANAIEKTPUUECKUXSIBICHUH C
UCIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYMH: JIEKTPUUYECKHI 3apsi,
HaIPSLDKEHHOCTBAJIEKTPUYECKOT OO,
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MOTEHIINAJ, Pa3HOCTHIIOTECHIIMAJIOB,
DIIEKTPOEMKOCTb.
AHanM3QpU3NYECKUXITPOLIECCOB U
SABJIEHUM C UCIIOJIb30BAHUEM
(bu3HUecKnX 3aKOHOB: 3aKOHA
COXPAaHEHUSIIEKTPUIECKOr03apsiaa,
3akoHa Kymnona.

PaGora B rpymnmnax npu aHanuze
JIOMTOJTHUTEJIbHBIX UICTOYHUKOB
UH(OPMAITUUUTIOATOTOBKECOOOIIEHU
OMPOSIBIICHUU3aKOHOBAJIEKTPOCTATUKH B
OKpYKaIOIIEH KU3HU U IPUMEHEHUH
UXB TEXHUKE

4.2

IlocTosTHHBIN

AIEKTPUYECKUNTOK.

Toku B pa3audHbIX
cpemax

12

DJIEKTPUUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUSI DJIEKTPUUECKOTO
toka.McTounuknToka.CunaToka.
[TocTosiHHBIN TOK.

Hanpsoxenue.

3akod OMa 1J1s ydacTKa LENu.
DIIEKTPUUYECKOECOIIPOTUBIIEHUE.
Y 1enpHOE COPOTHUBIICHUE
BemiecTBa. IlocnemoBarenbHoe,
MapauieIbHOE, CMEIIIAaHHOE
COEIMHEHUE MTPOBOTHUKOB.
Pabota snekTpudyeckoro Toka.
3akon/xoyns—JIenna.MolHocTh
ANEKTPUYECKOT OTOKA.

[IpoBeneHne SKCIEpUMEHTA: U3YUYEHUE
CMELIAaHHOI'O0 COEIMHEHUS PE3UCTOPOB;
n3mepeHned[CrcToYHnKaTOKanero
BHYTPEHHETO CONTPOTUBIICHUS,
HAOJII0/ICHHE AJIEKTPOIIU3A.
O11eHKaa0COTIOTHBIXMOTHOCUTENIbHBIX
MOTPENTHOCTEHN3MEPECHUM(PUZUIECKIX
BEJIMYMH.
OOBbsICHEHUEPUHIIUITOBICHCTBUS
MyCIIOBUHOE30MTaCHOT OITPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKA,
AIEKTPOHArpEBATENbHBIX U
AIIEKTPOOCBETUTEIBHBIXIIPUOOPOB,
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DNeKTpOABHKYILAS CHIIA U
BHYTPEHHEE COIIPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTOM)
anekTpuyeckonnenu.Koporkoe
3aMbIKaHUE.

DneKkTpoHHAas IPOBOAUMOCTD
TBEPJIBIXMETAIIOB.3aBUCUMOCTh
COMPOTHUBJIEHUS] METAILJIOB

OT TEMIIEpPATYpBHI.
CBepXnpoBOIUMOCTb.
DIEKTPUUECKUN TOK B BAKyyMe.
CBOWMCTBA3IEKTPOHHBIXITYUKOB.
[TomynpoBoguuku. Co6CcTBEHHAS
U IpUMECHasi IPOBOANUMOCTD
MOJTyNPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBOJHUKOBBIE TPHOOPHI.
DNeKTpUUECKUUTOKBPACTBOPaxX
Y pacIuiaBax 3JIEKTPOJIUTOB.

SHCKTpOJII/ITI/ILIeCKa}I Jucconuanusi.

DIEKTPOIIU3.
DNEeKTpUUECKUUTOKBra3ax.
CamocTOATENbHBIN U
HECaMOCTOATEIbHBINPA3PSIA.
Momnnus. [1na3zma.
TexHnueckneycTponucTna

TEPMOMETPA COMPOTUBIICHUS,
BaKyyMHOTO JIM0J1a, TEPMUCTOPOB U
($hOTOPE3UCTOPOB,MOTYIIPOBOTHUKOBBIX
JINOJI0B, FaJIbBAaHUKH.
PeliennepacueTHbIX3a/1aUCABHO
3QTAaHHOM (PU3HYECKON MOEITBIO
CHUCIT0JIb30BAHUEMOCHOBHBIX3aKOHOB U
dbopmyin Tembl «IlocTosTHHBIN
AIEKTPUYECKUN TOKM.

Pacno3naBanue pu3ndyeckux siBJeHUN
B Y4€OHBIX OTBITAX U OKpYKaromei
YKU3HU:AJIEKTPUYECKASTIPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUUYECKOE,
MarHuTHOE JEUCTBUS TOKA.
AHAJIN33IEKTPUUYECKUX IBIICHUI

Y TIPOLIECCOB B LIETISIX IOCTOSSHHOTO
TOKa C UCTIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTHU
MOCJIEI0BATEIHLHOT OUTIAPAJIIEIbHOT O
COCIMHEHUS MPOBOAHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornrcanne N3y4eHHbIX CBOMCTB
BEILECTBUAICKTPUYECKUXSIBICHUN C
HCIOJIb30BaHUEM (DHU3UUECKUX
BEJIMYMH:AJIEKTPUUECKUM3apsia,CUila
TOKQ,3JIEKTPUYECKOCHAIPSKEHUE,
AIIEKTPUUYECKOE COMIPOTUBIICHUE,
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Y IPAKTUYECKOE IPUMEHEHHE:
aMIepMeTp, BOJIbTMETP, PEOCTaT,
MCTOYHHKH TOKa,
AJIEKTPOHArPEBATEIbHBIETIPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHIL,
TEPMOMETP CONMPOTHUBIICHUS,
BaKyyMHBII 1O/, TEPMUCTOPbI
U(POTOPE3NUCTOPHI,
HOJIYTIPOBOJHUKOBBIMINO],
rajbBaHUKa

pasHocThoTeHImanoB,dJC,padora
TOKAa, MOIITHOCTH TOKA.
Hcnons3oBanue nHMOPMAITMOHHBIX
TEXHOJIOTHUH 11 IIOMCKa,
CTPYKTYPHUPOBAHUSA,UHTEPIIPETAIIUN
U TIpeJICTaBlIeHUs nH(opMaIuu
MPUIIOATOTOBKECOOOIIEHU
ONMPUMEHEHHUNU3aKOHOBITIOCTOSIHHOTO
TOKA B TEXHUKE U TEXHOJIOTUIX

Uroronopazneny 22
PezepBHOEBpeMs 2
OBIIEEKOJIMYECTBO
YACOBIIOITPOI'PAMME
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11 KVIACC

HaumenoBanue
No Konuuectso OCHOBHBIEBUABIIEATETHLHOCTH
pas3zienoB U TeEM [IporpammHoecoaepxanme
n/n 4acoB o0yyaromuxcs
y4eOHOronpenaMera
Pazpenl.daexkTpoauHamuka
1.1 | MarauTHoenore. 11 [TocTOTHHBIEMArHUTHI. [IpoBeneHnEIKCTIEPUMEHTA: U3YUECHUE
DneKTpoMarHUTHasI B3anMoaeicTBHenoCcTOsTHHBIX MarHUTHOTOMOJIIKATYIIIKUCTOKOM;
UHAYKIUS MarHuToB.MarHuTHoOeMoje. MCCJIEI0BAHUEIEUCTBUSIOCTOSHHOTO

BekTopMaraHuTHOMMHAYKINH.
[TpuHIUIICYTIEPIIO3 NN
MarHuTHBIXIIONeH. JInHuM
MarHuTHOMMHaYyKuuu. Kaptuna
JIMHUAMArHUTHOWMHTYKIIHH TTOJISI
IIOCTOSIHHBIXMArHUTOB.
MarsuTHOENoJETPOBOHUKA
ctokoM.KapTuHanuHUN UHIYKIIMA
MarHUTHOT ONOJIS AJIMHHOT O
MPSIMOTOITPOBOJHUKAN3AMKHYTOTO
KOJIBLIEBOT' OITPOBOTHUKA, KATYIIIKH
cTokoM. OmnbIT DpcTeaa.
B3auMoaercTBHENTPOBOTHUKOB
CTOKOM.

CuimaAmnepa,eeMonyib

Y HampaBJICHUE.
CunaJlopenua,eemonyib
VHarnpasieHue. [ BixeHue
3apSKEHHONYACTHULIBI

MAarHMTaHapaMKyC TOKOM;
UCCJIEAOBAHUESBICHUS
ANEKTPOMArHUTHOMUHYKLIHH.
OneHkaa0CcoNIOTHBIXUOTHOCUTENBHBIX
MOTPENTHOCTEHU3MEPEHU N (PU3TUECKUX
BEJINYMH.
OO0BsICHEHUEPUHITUTIOBICHCTBUS
UYyCIIOBUHOE30MacHOT ONPUMEHEHHUSI
MMOCTOSIHHBIXMarHUTOB,
IEKTPOMATHUTOB,3JIEKTPOABUATaTENIS,
YCKOPHUTEIEHUIIEMEHTAPHBIXYACTHLI,
MHIYKIIMOHHOWIIEYN.
Pemenunepacuernpix3agay
HanpUMeHEeHUuEeHOpMYITEMbI
«MarnutHoenose. IeKTPOMarHuTHas
UHIYKIAS.
PemrennexauecTBeHHbIX3a0a4
COIIOPOMHAN3y4YECHHBIE3aKOHBI,
3aKOHOMEPHOCTUU(UZHUYECKHE

50



BOJHOPOJHOMMATHUTHOMIIOJIE.
Pa6ora cunsl Jlopenna.
SIBIEHUEINNEKTPOMATHUTHON
nHaykuuu. [1oTok BekTopa
MAarHUTHOW UHAYKIIHH.
DIIEKTPOABWKYILASICUIIAUH YKLV H.
3aKOH AJIEKTPOMArHuTHON
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe mosne.
DIIEKTPOABIKYIASICUITAUHAYKIIN U
B MPOBOJIHUKE, ABWKYIIEMCS
IIOCTYIIATEJIbHO B OJHOPOJIHOM
MAarHUTHOM IIOJIE.

IIpasunoJlenua.

NunykTtuBHOCTS. fABIICHUE
CaMOMHIYKINU. DJIEKTPOABIKY A
CUJIa CAMOUHIYKIIUH.
DHEPrusiMarHUTHOT OMOJISIKATYIIKH C
TOKOM.

DIIEKTPOMarHUTHOEMOJIE.
TexHUYeCKUEeyCTpOMCTBa
UIIPAKTUYECKOETIPUMEHCHHUE:
IIOCTOSIHHBIE MAarHUTHI,
3JEKTPOMATHUTHI,
3JIEKTPOJIBUTATEN b, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
VHIYKIAOHHASATIECYb

SIBJICHUATEMBbI « M arHuTHOENOJIC.
DJIEKTpOMarHuTHas UHIYKIIUS.
OnpeneneHueHanpaBIeHUSIBEKTOPA
WHYKIAA MAarHATHOTO TOJIS
MPOBOJTHUKACTOKOM, CHIIBIAMIIEpA U
cuiibl JIopeHua.
Pacno3naBanuedn3nyecKuxsaBJICHUM
B YUEOHBIX OIBITaX M OKPYIKarOIIei
’KU3HU: B3aMOICHCTBHE MAarHUTOB,
AJIEKTPOMAarHMTHAs MHIYKIHUS,
JIelicTBH€ MarHUTHOI'O II0JIS Ha
MPOBOJHUK C TOKOM U JBWXKYIIUHCA
3aps.
AHaNM33IEKTPOMATHUTHBIXSIBJIEHUN C
HCITOJIb30BaHUEM 3aKOHa
3JIEKTPOMArHUTHOW MHIYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U 3JICKTPOMArHUTHBIX
SIBJICHUHU C HUCIIOJIb30BAaHUEM
(bU3UYECKUXBETUYNH : MHTYKIIUS
MAarHMTHOTO TOJId, cuiia AMnepa, cuiia
JlopeHna, HHAYKTUBHOCTh KaTYIIKH,
SHEPrUANICKTPUIECKOrOMMArHUTHOTO
nojeu

Uroronopasneny

11
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Pasznen2.Kosie0aHuANBOJIHBI

2.1

MexaHnuueckue
MAJICKTPOMAarHUTHbBIC
KoJIeOaHUs

Konebarenshas cucrema.
CB00OOIHBIE MEXAHUYECKUE
KosneOanus. 'apmoHnueckue
koneOanus. [lepuon, yactora,
amrurTyaandazaxonecOaHmid.
[IpyXHHBIN MAsSTHUK.
MaremaTn4yeckuil MasiTHUK.
VYpaBHEHHE TAPMOHUYECKUX
kosieOanuii. [ IpeBpaniennesHepruu
IpY TAPMOHMYECKUX KOJICOaHUSX.
KonebarenbHblit KOHTYP.
CBOOOIHBIEANIEKTPOMATHUTHBIE
KojieOaHus B UACATbHOM
Kosie0aTeIbHOMKOHTYpE. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

BJIGKTpOMaPHPITHLIMI/IKOJIC6aHI/IHMI/I.

®opmyna TomcoHa. 3aKoH
COXPAHEHUS YIHEPTUH B UACATBHOM
Kosie0aTeIbHOM KOHTYpE.
[IpeacraBneHneo3aTyXxarOmux
KoseOaHusx. BoIHYXI€HHBIE
MEXaHUYECKUE KOIeOaHus.
Pe3onanc. Beinyx1eHHbBIE
AIEKTPOMArHUTHBIEKOJICOaHHSI.
[lepemeHHBIN TOK.
Cunycou1anbHbIAIEPEMEHHBINTOK.

HccnenoBannenapamerpos
K0J1€0aTeIbHONCUCTEMBI-TIEPHO/IA,
YacTOThI, AMIUTATYIbI U (a3bl
KoseOaHui (IpyKUHHBIA

W/WIM MaTeMaTUYCCKUM MasiTHUK).
Hab6mronenmne3aryxaronmuxkoieOaHui.
HccnenoBaHneCBONCTBBBIHYKIEHHBIX
Kosie0aHuH.

Habmronenne pe3oHanca.
IIpoBeneHue dKcriepuMeHTa:
MCCJIEI0BAaHNE3aBUCUMOCTHUIIEPHO/1A
MaJibIX KoJIeOaHUM Ipy3a HA HUTHU

OT JUIMHBI HUTU U MaccChl IPy3a;
UCCJIeI0BAaHUETIEPEMEHHOT OTOKA

B LIETIM U3 MOCJIEI0BATEIBHO
COEIMHEHHBIXKOHEHCATOPA, KaTyIIK!
U pe3UCTOpa.
OneHkaaOCoNMIOTHRIXMOTHOCUTEIbHBIX
MOTPEIIHOCTEHN3MEPEHUIN(PUZUIECKUX
BEJIMYMH.
OO0bsICHEHUENPUHIIMITOBIEUCTBUS
MyCII0BUI0€3011aCHOrONPUMEHEHHUSI
ANEKTPUYECKOr0 3BOHKA, TEHEPATOPA
NEPEMEHHOr0 TOKA, JIMHUI
AIIeKTponepeaay.
PelreHnepacueTHBIX3a1aUCSIBHO
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MOoIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIONIEE
3HAYEHUECUIIBITOKAUHATIPSKEHUSL.
Tpanchopmarop. [IponszBoacTso,
nepenava u norpedaeHue
ANEKTPUYECKON SHEPTUU.
DKOJIOTUYECKUEPUCKHU
MIPUTIPOU3BOICTBEIICKTPOIHEPT U H.
Kynberypa ucnons3zoBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOU
KU3HHU.

TexHuuecKneyCcTporucTBa

U IPaKTHYECKOE IPUMEHEHHE:
AIEKTPUYECKUN3BOHOK,T€HEPATOP
MIEPEMEHHOT0 TOKA, JINHUU
ANEKTpoIepenad

3aIaHHON(PU3NUECKOUMOIEBIO

CHCITIOJIB30BAHHMCMOCHOBHBIX3aKOHOB U

(hopmyIl, OMUCHIBAIOIINX
MEXaHUYECKHE U DIIEKTPOMArHUTHbBIC
KoseOaHusl.
OnucanneMexaHu4eCcKux
HDJICKTPOMAar HUTHBIXKOJICOaHUH C
MCIOJIb30BaHUEM (DHU3UYECKUX
BEJIMYMH: TIEPUOJI U YACTOTA
KosebaHuil, aMmrnryaa u asa
KoJIeOaHUM, 3aps]l U CUJIa TOKa
BrapMOHHYECKUXAJIEKTPOMArHUTHBIX
KOJICOaHMSIX.
PermenunexkauecTBeHHBIX3a0a4

C OIIOPOY HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHUCHIBAIOIINC
MEXaHUYECKUEHIIICKTPOMATrHUTHBIC
KoJieOaHusl.
PaboTtaBrpynnaxnpuriaHupOBaHHH,
NPOBEJICHUU U UHTEPHPETALUU
PE3YNIHTATOB OMBITOB, U AHATN3E
JIOTIOTHUTENIbHBIX HICTOYHUKOB

nH(OPMAITUUTIOTEME
2.2 | Mexanuueckue MexaHn4€eCKUEBOIHBIL, yCIOBHS N3yuenneoOpa3zoBaHus
UDJIEKTPOMArHUTHbIE pactpoctpanenus. [lepuon. MPaCIPOCTPAHEHUSATIONEPEYHBIX U
BOJIHBI CkopocTbpacnpocTpaHeHHs IPOAOJIBHBIX BOJIH.

UIJIWHAaBOJIHEIL. HonepequIe

HabnronenneorpaxeHus
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UIIPOJAOJIbHBICBOJHBI.
Nurepdepennusuandpakiuus
MEXaHWYECKHUX BOJIH.
3Byk.CkopocTb3ByKa.l poMKOCTB
3Byka.Beicorarona. TemOp3ByKa.
DNIEeKTPOMArHUTHBIC BOJIHBI.
YcioBus u3nydeHus
AJIEKTPOMAarHUTHHIXBOJIH. B3anMHas
opueHTanus BeKTopoB E, B,

V B 2JIEKTPOMAarHUTHOM BOJIHE.
CBOICTBa’IEKTPOMATHUTHBIXBOJIH:
OTpaKEHUE, MPETIOMIICHHUE,
noJisipu3anus, AU pakius,
unTepdepenims. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.
[Ixana’neKTpOMarHUTHBIXBOJIH.
[IprMeHeHnerTeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHUMITBIPpATHOCBS3U

U TeneBujieHus. Paguonokanus.
DIIEKTPOMArHUTHOE3arPSI3HEHUE
OKPYXaIOUIEH CPEIbI.
TexHuuecKkneycTporucTBa
UIIPAKTHYECKOETIPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPAa3BYKOBasIUarHOCTUKA
BTEXHUKEUMEIUIIMHE, paiap,

U TIPEJIOMIICHUS,
UHTEpPEpEeHIMUUINPPAKIUUMEXA
HUYECKHUXBOJIH.
Habuto1eHnecBI3UrpoMKOCTU3BYKA U
BBICOTBI TOHA C aMILTATYIOM
MYaCTOTOMKOIEOaHUM,3BYKOBOT'O
pe30HaHca.

HccnenoBanne CBOWCTB
ANEKTPOMArHUTHBIXBOJIH:OTPAKEHUE,
IIPEJIOMJIEHUE, MOISPU3ALH,
nudpakius, uHTeppepeHITus.
N3ydenue ycnoBuil U3nydeHus
AIEKTPOMArHUTHBIXBOJIH,B3aUMHOMN
opueHTanuu BekTopos E, B, v

B JIEKTPOMAarHUTHOM BOJIHE.
N3yueHue npumeHenus
AIEKTPOMArHUTHBIXBOJIHBTEXHUKE U
OBITY.
OO0BsICHEHNEPUHITUTIOBICHCTBUS
MyCIIOBUIOE3011aCHOT OIPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIIBTPAa3BYKOBOM JTUArHOCTHKHU

B TEXHUKE U MEAULMHE, pajapa,
paauonpueMHUKA, TEIEBU30Pa,
anTeHHbl, Tenedona, CBU-nieun.
PemenuepacueTHbIXH KaueCTBEHHBIX
3a/1a4CONOPOMHAN3YYECHHBIE3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAOIINE
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pPaAMONIPUEMHUK, TEIEBU30D,
anTeHHa,Teneon,CBY-neup

pacnpocTpaHeHHEMEXaHUUECKUX

Y 3JIEKTPOMArHUTHBIX BOJIH.
Ucnons3oBanre nuHPOpMAIMOHHBIX
TEXHOJOTUH /115 TTIOUCKa,
CTPYKTYPUPOBAHUS,UHTEPIIPETAIIUU
U TIpeJIcTaBlIeHUs nH(popMaIuu
MIPUTIOATOTOBKECOOOIEHU
00HCTI0Ib30BaHUMAIICKTPOMATr HUTHBIX
BOJIH B TCXHUKE.
VY4acTueBIuCKyCCUM
003J1eKTPOMarHUTHOM3AarpsI3HCHU U
OKPYKaOIIEH CPEIbL.
PabGoTtaBrpynmnaxnpuruiaHupoBaHUH,
POBEACHUYN U UHTEPIIPETALUU
PEe3yJIbTATOB OIBITOB U aHAIN3E
JTOIOJHUTEIBHBIX HCTOUHUKOB
uH(pOpMaAUUTIOTEME

2.3

Onruka

10

I'eomerpuueckasonTuka.
[IpsiMonuHETHOE PACIIPOCTPAHEHUE
CBETa B OJHOPOAHOM cpexe. JIyu
cBera. To4YeuHbI UCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI
orpaxxenusceera.lloctpoenue
M300paKEHUI B IJIOCKOM 3€pKajie.
[Ipenomienue cpera. 3aKOHBI
peTIOMIICHHUSICBETA. AOCOTIOTHBIN
nokazarenbnpenomienus.[lonHoe

N3y4yeHue sBIeHus MOJIHOIO
BHYTPEHHET OOTPAXKEHUS,ETO
NPUMEHEHUS B CBETOBOJIE.
N3yueHnemoneneiMmuKpoCcKora,
TEJIECKOIIA.

[Tony4yeHnue cnekTpa ¢ oMOLIBIO
OPU3MBIAN(PPAKIIIOHHOUPEIIETKH.
N3mepennenokasaTensnperoMICHUS
CTEKJIA.
HccnenoBannecBoicTBU300paKeHH M
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BHYTPEHHEE OTPAXKEHHUE.
IIpenenbHBINYTOIIIOIHOIO
BHYTPEHHET'0 OTPAXKEHUSL.
Hucnepcusacera.CiioxHbIACOCTaB
oenoro cera. L[Ber.
Coluparoliiue 1 paccenuBaroIIme
muH3bL ToHKkasH3a. POKYyCHOE
pacCTOSIHUE W ONTUYECKAs CUIIA
TOHKOW JIH3BI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX
upacceuBaromuxianH3ax. opmyia
TOHKOM JIMH3BI. Y BEJINYCHUE,
JTaBaeMoe JIMH30M.
[IpenensinpuMeHUMOCTH
r€OMETPUYECKONONTUKHU.
Bonnosasontuka.MaTepdepenuus
cBera. KorepeHTHbIE UCTOYHUKMU.
VY cnoBusiHabII01eHUS
MaKCUMYMOBUMHUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE
OTJIBYXCHUH(A3HBIXKOT€PEHTHBIX
MCTOYHHKOB.

Hudpakmusacsera. ludpakiimonHas
penierka. Y cioBue HaOMIOAECHUS
[JIABHBIXMaKCUMYMOBITPUIIAIC€HUH
MOHOXPOMAaTHYECKOTO CBETA
HaU(QPaKIIMOHHYIOPEIIETKY.

B JIMH3AX.
OO0bsICHEHUEPUHIIUITOBICHCTBUS

1 yCJIOBUI 0€30MaCHOTONMPUMEHEHUS
OYKOB, JyTbl, (hOTOAIIApaTa,
MPOEKIIMOHHOIO afmnapara,
MHUKPOCKOINA,TEIECKOIa,BOJIOKOHHOM
ONTHUKU, TUPPAKIIMOHHON PEIIETKH,
MOJISIpOUa.
PemenuepacueTHbIX3a4a4uCsSBHO
3aIaHHOM (PU3UYECKON MOENBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOBU(OPMYIIT€OMETPUUECKOM
OITHKHU.
[TocTpoennenonucaHuen300pakeHus,
CO3/1aBa€MOr0 TUIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

Paccmotpenue npenenos
MIPUMEHUMOCTUT€OMETPUUECKOMN
OITHKH.
Pacno3naBanuehr3nyecKuXsIBICHUM
B OIIBITAaX U OKPYKAIOLIEH KU3HU:
MPSMOJIMHEWNHOE PACTIPOCTPAHECHHUE
CBETa, OTpaKEHUE, MPEIIOMIICHHE,
uHTephepeHnus, ubpakius
UIOJISIPU3ALMSICBETA, IUCTIEPCHS CBETA.
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[Tonspuzanusceera.
TeXHUYEeCKUEeyCTpOMCTBa

Y MPAKTUYECKOE MPUMEHCHHUE:
OuKH, JTyma, (poroanmapar,
IIPOCKIMOHHBIN aIapar,
MHKPOCKOII, TENECKOI,BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIIeTKa,
MIOJISIPOU T

N3ydyenmneycnoBuitHaO IO ACHUS
MaKCMMYMOB 1 MUHUMYMOB

B UHTEp(PEPEHIIMOHHON KapTUHE
OTJIBYXCUH(A3HBIXKOT€PEHTHBIX
MCTOYHHKOB.

VYV caoBueHa0IIr0 ICHUATIIABHBIX
MaKCHUMYMOB MpH NaJCHUN
MOHOXPOMAaTUYECKOr0 CBETA

Ha U (QPaKIIMOHHYIOPEIIETKY.
AHaIM30NTHYECKUX ABJICHUMN

C MCIOJb30BaHHEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEMHOT O pacIIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUSI CBETA.
OnmcanneonTHYeCKUXIBICHU I

C UCHOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH:(POKYCHOEPACCTOSHHE
HONTHYCCKASICUIAIMH3EI

Uroronopazneny

Pa3nen3.OcHOBBICTIEHAJIBHOMTEOPUHOTHOC

urejbHocTU(HaMee—CTO)

3.1

OcHOBBICIIEIIHATILHON
TEOPUH
OTHOCHTEJILHOCTHU

4

['panuIbl NPUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU.
[TocTynatel cienuaibHOM TEOPUU
OTHOCUTEIIbHOCTU:MIHBAPUAHTHOCTD
MOJYJIs CKOPOCTH CBETA BBAKYYME,
MPUHIUIT OTHOCUTENBHOCTH
OWHIITENHA.

PemnennexkauecTBeHHbBIX3a1a4
CONOPOMHAN3YUEHHBICTIOCTYJIATHI
CTO.

Ncnons3oBanre nHPOpMAIMOHHBIX
TEXHOJIOTUH /15 TIOUCKa,
CTPYKTYPHUPOBaHHUS, MHTEPIIPETALINU
Y TIpeiCTaBIeHUs HH(OPMAIIUH
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OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.3aMeICHUE
BPEMEHUUCOKPAIIICHUEIJTUHBI.
DHeprusi 1 UMIYJIbC
PENSTUBUCTCKON YaCTHIIBI.
CBsi3pMacchICIHEPTHEH
UUMITYJIbCOMPEISITUBUCTCKON
YaCTHIIbl. DHEPTHs TTOKOSI

MIPUTIOTOTOBKECOOOIICHHIA O
IpaHuIaX TPUMEHUMOCTH

KJIACCUYECKOMMEXaHUKUUOCHOBAX
CTO

Uroronopasneny

Pa3znend.KBantoBasipusuka

4.1

JIEMEHTHIKBAHTOBOU
ONTHUKH

®ortonsl. Popmynal ltankacssa3u
sHEepruu (OTOHA C €ro YaCTOTOM.
DHeprust 1 UMIYJbC (HOTOHA.
OTKpbITHENHCCIIETOBAHNE
dotoaddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dororddexra. YpaBHeHUE
OiinmrenHasiporodhdexra.
«Kpacnasrpanunandororpdekra.
Hasnenue cBera. OnbITHI
I1.H.JIeOenena.
XUMHYECKOEAECUCTBUECBETA.
TexXHUYEeCKUEeyCTPOMCTBA

U IPAKTHYECKOE IPUMEHEHHE:
dboTos1eMeHT, HOTOIATUHK,
coJIHEUHasioaTapes,CBETOUO

Habmonenunedoroaddexra
HayCTaHOBKECLIMHKOBOMITJIACTUHOM.
HccnenoBanne 3aKOHOB BHEUTHETO
dhotorpdexra.
OO0BsACHEHNEOCHOBHBIXTPUHIIUIIOB
JNENUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMXKakK:(OoTOorIeMeHT, POTOAaTUHK,
cCoJTHEYHas Oarapes, CBETOAMO/;

Y yCIIOBUHM X 0€30M1aCHOro
IPUMEHEHUSBIIPAKTUYECKOMKU3HU.
Pemenue pacueTHbIX 3a/1a4 ¢ IBHO
3aIaHHOM (PU3HYECKON MOCIBIO
CHUCITI0JIb30BAHUEMOCHOBHBIX3AKOHOB U
(GbopMyJT KBAHTOBOM ONTHKH.
PemenunekauecTBeHHbIX3a0a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTUKBAHTOBOMONTHKH.
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PacnoznaBanue ¢pu3nueckux sBICHUIB
y4€OHBIX OMNbITAX:
dotosnexTpuaeckuiid G HexT,cBeTOBOE
JABJICHUE.
OnucaHnen3y4eHHbIXKBAaHTOBBIX
SIBIICHUW U TIPOLIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH:CKOPOCTh3JIEKTPOMAr HUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA,
SHEPrUIUUMIYIbC(HOTOHA

4.2

Crpoenuearoma

MopenbaTomaTomcoHa.OnbITHI
Peszepdopna mo paccesauto
a-dactull.lnanerapuasmoens
aroma. [Toctynarer bopa.
N3nyuenuen nornoiieHneHOTOHOB
IIPU TIEPEXOJIE ATOMA C OJHOTO
YPOBHSI HEPTUU Ha Ipyroil. Buasl
creKTpoB.CHIEKTPYypOBHENIHEPTUH
aToMa BOAOPOA.
BonnoBeiecBoiicTBauacTuil. BoiaHb! e
bpoitis. KopryckyisipHO-BOJTHOBOM
TyaJIA3M.
CnOHTaHHOEUBBIHYXKJICHHOE
M3IIyYEHUE.
TexHuuecKkneycTporucTBa
UIMPAKTHYECKOCTIPUMEHEHUE:
CIIEKTPAJIbHBIN aHAJIN3

NzyuennemonenuonsitaPe3epdopna.
IIpoBeneHnesKcepuMeHTa
MTOHAOJTIOICHUIOTMHEHYaTOT OCTIEKTPa.
O11eHKaa0CONMIOTHRIXUOTHOCUTETBHBIX
MOTPEIIHOCTENN3MEPEHUN(PUZNYECKUX
BEJINYMH.

N3yuenne monenu aroma: ToMcoHa,
IJIaHETapHOMMOIeTMaTOMa, MOJIEITN
aroma bopa.
N3yueHnecnekTpaypOBHEUIHEPT MU
aToma Bogopozaa. O0bsiCHeHHE
MIPUHIIUIIOB ICCTBUS U YCIOBHI
0€30MacHOr0 MPUMEHEHUSI
CIIEKTPOCKOIIa, Jiazepa, KBAaHTOBOT O
KOMIIbIOTEPA.
PelienrexkauecTBeHHbIX3a0a4
CONOPOMHAN3y4YECHHBIE3aKOHBI,
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(cekTpockorit),a3ep,KBAaHTOBbII
KOMITBIOTED

3aKOHOMEPHOCTH B (PU3UUECKHE
ABIEHUANIOTeEMEe«CTpOCHHEATOMA.
PacnioznaBanmehn3ndecKuXsiBICHU N
B yU4€OHBIX OMBITAX: BO3HUKHOBEHUE
JIMHENYATOr 0 CHEKTPA U3JTYUECHHUS.
AHaIIM3KBAaHTOBBIXIIPOLIECCOB
WSBJICHUMCHUCIIONb30BAHUEM
noctysatoB bopa

4.3

ATOMHOESIPO

OKCIEpUMEHTHI,JOKa3bIBAIOIINE
CJIOHOCTb CTPOEHUS Spa.
OTKpBITHEPATNOAKTUBHOCTH.
OmnsiteiPe3epdopra

10 ONPEJIETICHUIO0 COCTaBa
PaaMOaKTHBHOTOU3JTYICHHS.
CaoiicTBa anbda-, Oera-,
ramma-u3inydenus. Bnusuaue
PaIMOaKTUBHOCTHHAKUBBIC
OpPTaHHU3MBI.
OTKpBITHETPOTOHAUHEUTPOHA.
Hyxnonnas moxnens sapa
I'eiizenOepra-lBaHeHKO.
3apsansaapa.MaccoBoeduciospa.
N3oronsL.

Anbda-pacnaa. IaeKTPOHHBII

Y TIO3UTPOHHBIA OeTa-pacnai.
lNamma-uznyuenue. 3akoH
paroaKkTUBHOTOPACTIafIa.

N3ydyeHnesKcrnepruMeHToB,
JI0Ka3bIBAIOIIUXCII0KHOCTHCTPOCHU S
aTOMHOTO SJIpa.

HccnenoBanue TpekoB 4acTuii(mo
rOTOBBIM (poTorpadusim).
N3y4yenunes iepHbIXCUIL A IEPHBIX
peakIuii CUHTE3a U pacraa,
TEPMOSIEPHOT OCUHTE3A.
N3ydyeHneHyKITOHHOMMOAEHIpa
I'eit3enOepra-lBaHeHKO.
OOBsiCHEHHEYCTPOICTBA
UIIPUMEHEHUSTO3UMETPA, KaMePhI
BunbcoHa, sspepHOro peakropa,
aTOMHOU OOMOBI.
Pemenunesanauconopoit
HaIOJy4YEeHHbIC3HAHUSI, BT.4.03apsi/ie U
MacCOBOM YHUCIIE SApA.
Pacno3naBanuedu3znyecKuxsiBIeHUM
BY4€OHBIXOIBITAXUBOKPYKAIOIICH
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DHEpruscBA3UHYKIOHOBBSIIPE.

S nepHbie CHUIIBL.
HedexTMmacchispa.
SAnepubiepeakuun./lenenue

Y CHHTE3 SJEDP.
SAnepubiiipeakrop. TepmosaepHbIi
cunTte3.[IpodneMbpInnepcneKTuBbI
AIEPHON DHEPTETUKH.
DKOJOrnYeCcKHeacneKThIsAEPHOI
SHEPreTUKHU.
DneMeHTapHbleuacTUIIBL. OTKPBITHE
IIO3UTPOHA.

MeToapIHa0II0 e HUS
HPErucTpauu3IeMEeHTaAPHbBIX
YacTHII.

DyHaMEHTAJIbHBIC
B3auMoiecTBUA. EMTMHCTBO
bu3nUecKOUKapTUHBIMUPA.
TexHuueckueycTponcTaa
UIPAKTUYECKOCTIPUMEHEHUE:
IO3UMETP, KaMepa BuibcoHa,
sIepHBIHpEaKkTop,aToMHasso0MOa

KU3HU:€CTECTBEHHASMUCKYCCTBECHHAS
PalMOaKTUBHOCTb.

Omnucanve KBaHTOBBIX SBJICHUN
UIPOIIECCOBCHUCTIONB30BAHUEM
(bU3NYECKUX BETUMIHMH: IEPUO]T
MoJTypacmaia, s HepPTUsCBI3NATOMHBIX
anep, nedeKT Macchl Apa.

AHanM3 mporeccoB M SIBICHUN

C MCTIOJIb30BAHUEM 3aKOHOB U
MOCTYJIaTOB:3aKOHCOXPAHCHHUS
AIIEKTPUIECKOTO 3aps/a, 3aKOH
COXpaHEHUSI MACCOBOTO YHCIIA,
noctynatsl bopa, 3akoH
PaAMOAaKTUBHOTO pacmaja.
Y4actueBpaboTeKpyTIOrocTona

«DyH1aMEHTaTbHBIEB3AUMO/CUCTBHS.

EnuncrBoduznueckoiikapTHHEMUPaAY.
Hcnons3oBanre nHPOpMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKNCKa,
CTPYKTYPUPOBaHHUS,MHTEPIIPETALINN
U TIpe/icTaBieHust HHGOpMalUU
PUIIOATOTOBKECOOOIIICHU I
ONPHUMEHEHUN3AKOHOBKBAHTOBOM
(DUBUKUBTEXHUKEUTEXHOJIOTUSX,
AKOJIOTMYECKUX ACIIEKTAX SACPHOMU
SHEPIreTUKU

Uroronopasneny

15
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Pa3zpenS.2iieMeHTBIaCTPOHOMH UM ACTPOPUIUKH

5.1

DJIeMEHTHI
aCTPOHOMHH
nacTpoPpu3nKu

7

DTarnbl pa3BUTHUS ACTPOHOMHUH.
[IpuKkiIaIHOEUMHUPOBO33PEHUECKOE
3HaAYeHUE aCTPOHOMMUH.
Bunssesnnoronebta.Co3Be3aus,
SIpKUE 3BE3/Ibl, TUTAHEThI, UX
BHJIIMOE JIBMIKCHUE.
ConHeuHasicucTema.

Comnnne. CoitHeYHass aKTUBHOCTb.
NctounuksneprunConHIan3Be3 .
3Be3/1bI, UX OCHOBHBIC
XapakTepucTuku. [uarpamma
«CTIEKTPAIBHBIMKIIACC —
CBETHUMOCTB».3BE3/IbITIaBHOM
IIOCJICJIOBATEIbHOCTH. 3aBUCUMOCTD
«MacCca—CBETUMOCTb»IJIS3BE3]]
I'JIABHOM ITOCJIEIOBATEIBHOCTH.
BnyTtpennee ctpoenue 3Be31.
CoBpeMeHHbIE TTPECTABICHUS
OMPOUCX0XKICHUUUIBOIOIINU
ComnHina u 3Be3/1. DTallbl )KU3HU
3BE3I.

Muieunsiidl lyTe—Hamal ‘amakTuka.
ITonoxennennBmxenneColrHIIa B
I'anaxkTuke. THUIbI ragakTHK.
PaaumoranakTMKUMKBa3aphl.
UepHbleIBIPBIBSAIpAXTaTAKTHK.

ITonroroBka cooOmieHni 00 3Tamnax
Pa3BUTHUSAACTPOHOMUM,ONIPUKIIATHOM U
MHUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHHM, O METOAAX MOJTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMUM.
N3ydyeHnnecoBpeMEHHbBIX
MPECTaBICHUMOTIPOUCXOKICHUU U
sBosrory CoJTHIIA B 3BE3I.
N3yueHne TUMOB TAIAKTUK,
paaroraJiakTUKUKBa3apoB.

N3yuenne nBuxeHnss HEOECHBIX Te,
ABOJIIOINH 3Be31 U BceneHHo,
IIPOIECCOB,IPOUCXOISIUXB3BE3/1AX, B
3BE3IHBIX CUCTEMaX,
BMEXTaJlaKTHYECKOMCpee,
MaclITaOHOW CTPYKTYpbl BeceneHHo.
Oo6bscHenunepacumpeHusi Becenennoi
Ha OCHOBE 3aKOHa Xa001a.
[ToaroroBkakoOCyX1€HUIO
HEPEIIEHHBIXTPOOJIEMaCTPOHOMUH.
[IpoBenenue HaOOICHUI
HEBOOPYKEHHBIM TJ1a30M
CHCIIOJIb30BaHHEMKOMITBIOTEPHBIX
MPUIOKEHU N IJISIONPEICTICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa00:ma.
Pa3beranue ranaktuk. Teopus
bosnbuioros3peisa.PenukroBoe
U3ITy4YEHHE.
MacmtabHascTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOiemsl

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be31us1CeBepHOr OnoITyIIapus

U SIPKUE 3BE3/IblI.
[TpoBeneHneHa0II0ACHUMBTENECKOT
Jlynebl, utaner, Maeunoro [lytu.
VYyacTueBINCKYCCUHOHEPEIIEHHBIX
npoOJjieMax acCTpOHOMUU

aCTPOHOMUU
Hroromnopasneny 7
Pa3nen6.006001maromeenoBropenne
6.1 | O06oO6maroIee 4 O0o001IeHencucTEMaTU3 AN YyacTHeBAUCKYCCUUOPOIU(PU3UKU U
MIOBTOPCHHE coJiep KaHMs pa3IesioB Kypca aCTPOHOMHH B Pa3IMUHBIX chepax

«MexaHuka», «KMoseKysipHas
(u3nKa 1 TEPMOAMHAMUKAY,
«QnexkTpoauHamukay,«Konedanus
1 BOJIHBI», «OCHOBBI CIIEIIUATBHON
TEOPUHU OTHOCUTEIIBHOCTHY,
«KBanToBaspu3nKa»,«IeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI.
PonbdusnkunacTpoHOMUU B
SKOHOMHYECKOM,
TEXHOJIOTUYECKOM,COIUATbHON
MATUYECKOMCepax1eaTenbHOCTH
YeJI0BEKA, POJIb U MECTO (PU3UKHU
MaCTPOHOMHUHUBCOBPEMEHHON
HAay4YHOMKAaPTUHEMUPA, 3HAUCHUE

JIEATEIbHOCTH YEJIOBEKA.
IToaroroBka coOOIIEHUN O MECTE
(bU3UIECKONKAPTUHBIMUPABPSTY
COBPEMEHHBIX NIPEICTaBICHUN
OIIPUPOJIE.

BrinonHnenne yuaeOHBIX 3a1aHUM,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX IMOHATHH, GPU3UIECKUX
BEJIMYMHU3aKOHOBKYpcaduzuku 10—
11 xnaccoB
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OIMCATEIIbHOM,
CUCTEMATU3HUPYIOLIEH,
OO0BSICHUTENHLHOU
UIIPOTrHOCTHYECKOUPYHKITUI
(busnueckoit Teopuu,
pOoIB()U3NIECKONTEOPUHN
B(OpMUPOBAHUUTIPEICTABICHUN
o(m3MYecKOHKapTHHEMHPA,MECTO
(bu3HYeCcKoi KapTHUHBI MUPA
BOOILIEMPSTyCOBPEMEHHBI

X €CTECTBEHHO-HAYYHbBIX
MPEICTaBICHUAOTIPUPO/IC

Utoronopazneny 4
PesepBHOEBpEM:
OBLIEEKOJIMYECTBO 68
YACOBIIOITPOI'PAMME

HNOYPOYHOE IINTAHUPOBAHHUE
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10 KVIACC

Ne
n/n

TeMma ypoka

KoanuecTBo 4acos

KoHTpoabHbI

Bcero
e padoThI

IIpakTHyeckue
padoThI

Jara
U3yUYeHUs!

JIEKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

®duzuka — HayKa O IPUPOJIE.
Hayunbie MeTObI TO3HAHMS
OKPYKaroIIero Mupa

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

Poxw u mecTo pusuku B
(hopMUpOBaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B
MIPAKTUYECKOU EATEIbHOCTH
JII0JEN

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

Mexannueckoe OBUKECHUE.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JBUIKECHH.
[Tepemenienue, CKOpOCTB,
YCKOpPEHHE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NIpsIMONIMHEWHOE
JIBIDKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
NIPSIMOJIMHEVHOE JIBU)KCHHE

https://m.edsoo.ru/MDIDKJOUB

CBobOoaHOe majzeHue. Y CKOpeHue
CcBOOOIHOTIO MalEHUS

https://m.edsoo.ru/MXPLZ1X8J

KpuBonmHeliHOE nBUXKEHUE.
JIBr>keHue MaTepuaabHOU TOUKU
10 OKPY’KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

IIpuHIUIT OTHOCUTEIIBHOCTH
lNanunes. UnepunanbHbie
cucTeMsl orcuera. IlepBelii 3akoH
Hsrotona

https://m.edso00.ru/J6QY7N3WN
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Macca tena. Cuna. [Ipunuun
cyneprno3uuuu cui. Bropoii
3aKkoH HeroTtona miis
MaTepuaJbHON TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

Tpetwnii 3akon HeroToHa mist
MaTepI/IaJIbeIX TOUYCK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHUPHOT'O TATOTEHUS.
Cuna tsoxectu. I[lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Kospounuent
tpenus. Cuia COnpoTHBICHUSA
IIPU ABMKEHUH TeJla B )KUAKOCTH
WJIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoE 1
BpallaTeIbHOE JIBUKEHHE
a0COITFOTHO TBEPIOTO TeA.
MowmenT cuisl. [lnedo cubl.
VYcnoBust paBHOBECHUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMiynbsc MaTepuanbHOU TOUKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Wmnynec cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

https://m.edso0.ru/M5JOTKNWC

16

PaGota ¥ MOIIIHOCTH CHUJIBI.
Kunernueckas sHeprus
MarepUaIbHON TOUKU. Teopema
00 U3MEHEHNH KHHETUYECKOM
JHEPrUU

https://m.edsoo.ru/J1V59L28B

17

HOTCHHI/IaJ'II)HaH OHCPIus.

https://m.edsoo.ru/RNEXJW4KF
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[ToreHumanbHas 3HEPrUst ypyro
neopMUPOBAHHOM MPY>KUHBI.
[TorenumanpHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

18

TloTeHmanpHLBIE U
HETIOTCHIUAIIbHEIC CHIIBI. CBS3b
paboTHI HEMTOTEHITUATBHBIX CHIT C
H3MECHCHUEM MEXaHUUECKOW
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPrUuu

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTopHnasi paboTa
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOU YHEPIUHU Teja Ha
IIPUMEPE PACTKECHUS
PE3UHOBOIO JKI'yTa»

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

20

KonTponbhas paborta 1o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHUS B
MEXAHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUSI
MOJICKYJIIPHO-KMHETHYCCKOM
Teopuu. BpoyHOBCKOE ABMKEHHUE.

Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrtep IBHXKECHUS U
B3aHUMOJICUCTBUS YaCTHI]
BelecTsa. Moaenu cTpoeHust
ra3oB, )KUJIKOCTEH U TBEPABIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monexyin. KonngectBo
Bewectsa. [loctosiHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13
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24

TertoBoe paBHOBECHE.
Temneparypa u €€ nsmepeHue.
[IIxana remneparyp Lenbcus

https://m.edsoo.ru/\WPNY6QA8Z

25

Wneanpuerii raz B MKT.
OcnoBHoe ypaBHeHHe MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcontoTHas TeMIepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPI'UH JBH)KCHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lamproHa. ["a3oBbIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlaGopaTopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEX]y TapaMeTpaMHu COCTOSTHUS
Pa3peKEHHOTO raza

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

29

N3onporneccel B nacalbHOM rase
U uX rpaduueckoe
IIPE/ICTABIEHUE

https://m.edso0.ru/0ZJ3KZNJ5

30

BHyTpeHHss sHEprUs
TepMO}II/IHaMI/I‘ICCKOﬁ CUCTECMBI 1
CHOCOOBI €€ U3MEHEHHUS.
KonuyecTBo TemioTs! u pabora.
BHyTpeHHsist sHEprHs
OJIHOATOMHOTO HJICAJTHHOTO Ta3a

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

31

Buael remionepenaun

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

32

VienpHas TEMI0EMKOCTD
BemecTBa. KommuecTBo TEIUIOTEI
[IpU TeIuionepeaaye.
AnnabaTHBIN MPOIECcC

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

33

[IepBbIil 3aKOH TEPMOANHAMUKHI
U €ro NNpUMEHEHHE K

https://m.edsoo.ru/2HO06R3GA8
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n3onpoucccam

34

Heob6paTumocTs mporeccoB B
npupoze. Bropoii 3akoH
TEPMOJIMHAMHUKHI

https://m.edso0.ru/S85LWDFT8

35

[Mpunuun gevicteus u KIT
TEIJIOBON MaIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/4XPSAQ0V7M

37

DKonoruyeckue mpoodaemMbl
TETUTOIHEPTETHKH

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

38

O6006maromuit ypok
«MonexynspHas (pu3nKa.
OCHOBBEI TCPMOIAVMHAMUKN))

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

39

KonrtponsHas pabota o teme
«MomnekynsipHas Qpu3nKa.
OCHOBBI TEPMOJIMHAMUKI

https://m.edsoo.ru/RCARYE6ZX

40

[MapoobpazoBanue u
KOHJeHcalus. Mcnapenue u
KHTICHHE

https://m.edso0.ru/X480Q078EE

41

AOcoroTHas ¥ OTHOCUTEIbLHAS
BJIA)KHOCTh BO3/1yXa.
Haceliensslii map

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

42

Teépnoe Teno. Kpucramnmyeckue
U aMopQHBIC TeJa. AHU30TPOITHS
CBOMCTB KpucTasioB. Kujakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHue U KpUCTAIIA3AIHS.
VYenpHas TEIIOTA INIABICHUS.
CyOmumarus

https://m.edso00.ru/OX117G6MR

44

VYpaBHeHue TerioBoro 6ananca

https://m.edsoo.ru/0IlUXGN2I1

45

DJeKTpU3anus Te.

https://m.edso0.ru/QJ2S7WSBM
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DnekTpuyeckuii 3apsia. JIBa Buma
AJIEKTPHUECKUX 3apsiIOB

46

[IpoBOTHUKY, TUITIEKTPUKA U
MOJIYTIPOBOJIHUKH. 3aKOH
COXPaHEHHUS DJIEKTPUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiicTBue 3apsa10B. 3aK0H
Kynona. Toueunsrit
JJIEKTPUYECKUM 3apsij

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

48

Hanpssk€HHOCTB 21EKTpUUECKOro
nojst. [IpuHuun cyneprno3unuu
ANEKTPUUECKUX Moneu. JInnnu
HANPSKEHHOCTH

https://m.edsoo0.ru/91IKAWD2V6

49

Pa6ota cun
3JIEKTPOCTATHYECKOTO TIOJISI.
ITorenmuan. Pa3aocTs
MOTEHIINATIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBOJIHI/IKI/I " JUDJICKTPHUKU B
ANEKTPOCTATUYECKOM TOJIE.
Jusnexrpuyaeckas
IIPOHUITACMOCTDb

https://m.edso0.ru/12P2S312Z

51

OnexrpoéMmkocTh. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

ONeKTPOEMKOCTD IIIOCKOTO
KOHJeHCcaTopa. DHeprus
3apsKEHHOT0 KOHJIeHCcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopartopnas pabota
"H3mepeHue 1eKTPOEMKOCTH
KoHjeHcaropa'

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMD AEHCTBUS U
IIPUMEHEHHUE KOHIAEHCATOPOB,
KOMMPOBAJIBHOTO anmnapara,
CTPYMHOTO IIPUHTEPA.

https://m.edso0.ru/H3Q9PNHYY
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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

DnexTpocTaTUyecKasl 3alinTa.
3a3eMIIeHHe AJIEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBHS
€ro CyIlIeCTBOBaHHUSI.
IlocTostaubIi TOK. CHla TOKA.
Hanpsoxenue. ConpoTuBiieHue.
3akoH Oma 15 y4acTKa e

https://m.edsoo.ru/D6Y72A4B7

56

IlocaenmoBarenbHOE,
HapajijIesIbHOE, CMELIaHHOE
COEJIMHEHUE NPOBOJHUKOB.
JlaGopatopHas pabota
«M3yueHne cMemanHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaGota u momrHOCTH
AJIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 111 HOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. Koporkoe 3ambikanue.
JlaboparopHas paboTa
«3mepenue DJ1C nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBubiii ypok. KoHTponbHas
pabora o Teme
"DnekTpoauHamuka' /
Bcepoccuiickas mpoBepodyHas
paboTta

https://m.edsoo.ru/MFMG6EIE5X

60

O6o0marommii ypok
«DIeKTpOIUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/P86 MDYO07H
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61

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TeMITEPaTYPHL.
CBepXnpoBOJIUMOCTb

https://m.edsoo.ru/MWMNNBOL9
H

62

DNEKTPUYECKUM TOK B BAKYyME.
CBOMCTBA JIEKTPOHHBIX MTyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

[TomynpoBogHuKH, UX
COOCTBEHHAs M IPUMECHas
npoBoauMOcTh. CBOMCTBA P—N-
nepexoja. IlomynpoBogHuKoBbIE
PUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DJEKTPUUYECKHIA TOK B pACTBOPAxX
U paciuiaBax dJIeKTPOJIUTOB.
DIIEKTPOTUTHYECKAS
JUCCOLMANUS. DIEKTPOIIH3

https://m.edsoo.ru/QUOQUWVI91

65

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSITeNIbHBIN U
HECaMOCTOSITEIbHBIN pa3ps/l.
Mounnus. [Inasma

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

66

DexTpuueckre npudopsl U
YCTPOWCTBA U UX MTPAKTUIECKOE
npumMeHenue. [lpaBuia TeXHUKH
0€3011aCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabora o teme
«Qnexkrpocraruka. [locrossHHbIN
3neKTpudeckuil Tok. Toku B
pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHelil ypok. O600maronmii
ypok 1o Temam 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KosanuecTBo yacoB

KonTpoabHble

Bcero
padoThbI

IMpakTn4yecku
e padoThI

JlaTa
U3y4YeHHs!

DJIeKTPOHHbIE M (]poBbIE
o0pa3oBaTe/bHbIE Pecypchl

IlocTossHHBIE MarHUTHI U UX
B3auMoOJiciicTBHE. MaruuTHoe
noJie. Bektop MarHuTHOM
WHAYKIUU. JIMHUY MarHuTHOM
WHIYKIUU

https://m.edso0.ru/ADMOY1JN6

MarsuTHO€ 1MoJjie IPOBOIHUKA C
TokoM. OnbIT DpcTena.
B3anmoneiicTBrie MPOBOIHUKOB C
TOKOM

https://m.edso00.ru/AL5CT47FX

JlaGoparopnast pabota
«M3yyeHne MarHUTHOTO TOJISI
KaTYIIKH C TOKOMY

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBE MarHUTHOT'O MOJIS Ha
IIPOBOAHMK C TOKOM. Cuiia
Awmrepa. Jlabopatopnas pabota
«HccnenoBanue 1eCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TIOJIS HA
JBUOKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua. Pa6ora
cuibl JIopeHna

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

OneKTpOMarHuTHas HHAYKIHS.
IloTOK BEKTOpa MarHUTHOU
uHaykiuu. DJ1C uHayKImu.
3aKOH 3JIEKTPOMarHUTHON
nnaykunn Papanes

https://m.edsoo.ru/VA26C9C3J
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JlaGoparopnast pabota
«HccnenoBanue sBICHUS
3J’IeKTpOMaFHI/ITHOI>'I WHIAYKIIUNU

https://m.edso0.ru/XZS5MQCBU

NunykTuBHOCTD. SIBIIEHHE
camounaykiuu. 3J1C
CaMOMHIYKIIMU. DHEPTHUs
MAarHUTHOTO MOJISl KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE N10JIE

https://m.edsoo.ru/EOTONSAEA

TexHuyeckue yCcTponuCTBa U UX
IIPUMEHEHHE: IIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
JNEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YACTHLI,
WHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«Mar»suTHoe 110J1€e.
SHGKTPOMaFHI/ITHaSI I/IH)IyKI_[I/ISI»

https://m.edso0.ru/COB05BGMC

11

Konrponbnas pabota o teme
«MaraurtHoe nosie.
DNeKTpOMarHUTHAST UHAYKITASD))

https://m.edso0.ru/8X637ELEU

12

CB0OOIHBIC MEXaHUYECKUE
KoJjeOanus. ['apMoHndeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCHMOCTH
Meproja MalblX KoueOaHuit
rpy3a Ha HUTHU OT JUIMHBI HUTU
Macchl Ipy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYD.
CBOOOAHBIC JIEKTPOMATrHUTHBIE

https://m.edsoo.ru/H6JCO5BAD
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KOJICOaHUS B UJCAIBHOM
KoJieOaTeIbHOM KOHTYDE.
AHanorust Mexuny
MeXaHHUYECKUMH U
AIEKTPOMArHUTHBIMH
KoJIeOaHUsIMU

15

®opmyna ToMcoHa. 3akoH
COXPAHCHUS SHCPIrUn B
ujealbHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LH
U

16

[IpencraBnenue o 3aTyxarmmx
KoJieOaHUsAX. BeIHYKIeHHBIC
MeXaHNYECKUE KOJIeOaHMs.
Pe3onanc. BeinyxieHHbIe
AIIEKTPOMArHUTHBIC KOJeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIH TOK.
CuHyconaIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JENCTBYIOIIEE 3HAUYEHUE CUIIBI
TOKA U HaIPSDKEHUS

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

18

Tpaucdopmarop. [IponsBoacTso,
nepeaya v norpedieHue
JJIEKTPUYECKON YHEPTUU

https://m.edsoo.ru/1ZWZUL8OK

19

YCTpOUCTBO U IIPAaKTUYECKOE
IIPUMEHEHHE AIIEKTPUUECKOIO
3BOHKA, F€HEpaTOpa
MEPEMEHHOI0 TOKa, TMHUH
JIeKTponepesay

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJCTBE DIIEKTPOIHEPT UM
KynsTypa ucnons3oBanus
JJIEKTPOSHEPIUH B

https://m.edso0.ru/3SADUNYKWNO
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HOBCEIHEBHOU KU3HU

21

Mexanudeckue BOJIHBI, YCIOBUSA
pacnpoctpanenus. [lepuon.
CKopocCTh pacnupocTpaHeHUs U
JuirHa BostHbL. [lonepeunsie
MPOAOJILHBIC BOJIHBL

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

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTh 3BYyKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

DIEeKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOPOCTh. [IIkana
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06 X

24

[TpuHIUTIBEI paTUOCBS3H U
TCICBUACHUS. PEBBI/ITI/IG CpGI[CTB
cBs13u. Pagnosiokanus

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

25

KonTponbhas pabora
«Konebanust v BOJIHBI

https://m.edsoo.ru/IHURONS8OB

26

[IpssmonuHeitHOE
pacnpoCcTpaHEHUE CBETA B
onHopoaHoM cpeze. Toueunsii
HWCTOYHUK CBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpakenue cBeTa. 3aKOHBI
orpaxxeHus cBeta. [loctpoeHue
M300paXeHHI B TUIOCKOM
3epKaJie

https://m.edsoo.ru/AMBKQOM22Z

28

[Ipenomnenue cera. [lonHoe
BHYTPEHHEE OTpPAKEHUE.
[IpenenpHbIi yroi nojaHoro
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTopHas pabora
«M3mepenune nokazaresns
NPEJOMJICHHUS CTEKIIa»

https://m.edsoo.ru/J02E1IM1DQ
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30

JInnssl. [locTpoenue
n3o0paxeHuit B inH3e. Popmyia
TOHKOM JINH3bI. Y BEJINYCHUE
JIMH3bI

https://m.edsoo.ru/\W2MMS9KJC

31

JlabopaTopHnast pabota
«HccnenoBanue CBOMCTB
M300pakKeHUN B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cBera. Cro>XHBIN
coctaB Oenoro csera. L[ger.
JlaGopaTtopHnast pabota
«Habmronenue qucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepennus crera.
Hudpaxius ceera.
JlndpakiponHas pemeTka

https://m.edso0.ru/C8LCRSEJI

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
Honxpmaunﬂ CBCTa

https://m.edsoo0.ru/Q2118XY0J

35

OnTuueckue npruOOpsI U
YCTPOICTBA U YCIOBUS HX
0€30MacCHOT0 NPUMEHEHUs

https://m.eds00.ru/M5127JYGT

36

['panniBl TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU.
[locTynaTsl criennaIbHON TEOPHUH
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENTLHOCTD
OOTHOBPEMCHHOCTH. BaMeI[J'IeHI/IC
BPEMCHHU U COKpPAICHUC IJIMHLL

https://m.edsoo.ru/OVLMCN6B2

38

DHEPrusi ¥ UMITYJIbC
PEeNAATUBUCTCKON YacTHUIlbl. CBS3b
MAaccChl ¢ SHEPTrUeH U UMITYIIbCOM.
DHeprusi MoKos

https://m.edsoo.ru/I190ZY4BUB

39

Konrponbnas padora «OnTHKa.

https://m.edsoo.ru/L8689JPLI
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OcCHOBBI CIELIMATILHON TEOPUU
OTHOCHTEJIEHOCTH

40

®ortonel. Popmyna [lnanka.
DHeprust 1 UMIyJbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U UCCIIEIOBAHUE
dbotoaddexra. OnbiTer A. I
CroneroBa

https://m.eds00.ru/PGL5XXSRO

42

3akonbl poTtorddekra.
VYpaBHeHue DUHIITEHHA 1A
doroapdexra. «Kpacnas
rpanunay ¢portorpdexra

https://m.edsoo.ru/YLCK770G8

43

JHasnenue cBeta. OnwiThel [1. H.
Jlebenesa. Xumnyeckoe
JICUCTBHE CBETa

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuyeckue ycTponucTBa u
MPaKTUYECKOE MPUMEHEHHE:
doTorneMeHT, GoTOAATUHUK,
CoJIHeUHas OaTapesi, CBETOIHO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reMme
«DJ1eMEHTLI KBAHTOBOH OITHKHY

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoMa TomcoHa. OmBITEI
Pesepdopna o paccestauro o-
yacTull. [manerapHas Mojenb
aroMma

https://m.edsoo.ru/FIC11POHN

47

Iloctynatel bopa

https://m.edso00.ru/6X7GFHZ9X

48

W3nyuenue u norioueHne
(OTOHOB IpU MEPEX0/Ie aToMa C
OJIHOTO YPOBHS SHEPTUU HA
npyroui. Buisl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBbie cBoMCTBA YaCTHII.
Bonnsr ne bpouds.
KopnyckynsipHo-BOIHOBOM

https://m.edso0.ru/J710TLFCO
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nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE M3JTy4CHHE

50

OTkpeITHE PaIUOAKTUBHOCTH.
OmnebiTel Pesepdopaa mo
OIIPEIETICHUIO COCTaBa
PaarOaKTUBHOT'O U3JTYUCHUA

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6eta-, ramma-
n3iydeHus. Bnusaue
PaANOAaKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBII
6era-pacnaj. ['amma-uszinyueHue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBsI3U HyKJIOHOB B sJIpe.
SnepHbie peakuuu. AnepHslil
peakrop. [IpoGiemsr,
MEPCIIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI SIIC€PHOU SHEPIeTUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DIIeMEHTapHBIE YaCTULIBI.
OTtkppITHE TO3UTPOHA. METOIbI
HaOJIOJICHUS U PETUCTPAITUU
31eMeHTapHbIX YacTull. Kpyrisrii
ctoil «DyH/1aMEHTAJIbHBIE
B3auUMOJECTBUs. ENUHCTBO
(bu3nYeCKoi KapTHUHBI MUPaA»

https://m.edsoo0.ru/SUC62U40A

55

DTanbl pa3BUTUS ACTPOHOMUU.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€31HOTO
Heba. Co3Besnus, IpKue 3BE3IHI,
IUIAHETEI, UX BUIUMOC
nekenre. CoJIHEUHAs cucTeMa

https://m.edso0.ru/5PXS219VY
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56

Comurte. CoitHeyHast aKTUBHOCT.

Hctounuk sneprun CosHia u
3BE3]

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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI
IJIaBHOM 1OCJI€I0BATEIBHOCTH.
BnyTpennee cTpoeHue 3BE3.
CoBpeMeHHbIE NIPECTaBICHUS O
MIPOUCXOXKICHUN U DBOJIOIUU
CounHua u 3B€31

https://m.eds00.ru/GGD3W74Z0

58

Muneunsii Ilyre — Hama
lNamaxruka. [Tonoxenue u
nerokenne Coinnna B ['anakTuke.
lNanaktuku. Y€pHbie IbIPHI B
sIpax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bceenennas. Pasboeranue
ranaktuk. Teopust bosbmoro
B3pbIBa. PEIIMKTOBOE M3ITyUEHHE.
MeraranakTuka

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

60

Hepermennsie npo0iaembl
aCTPOHOMHH

https://m.edsoo.ru/LJIHNL2MCF

61

Kontponbhas padota
«JIEMEHTBI aCTPOHOMMHU U
acTpoGU3UKM»

https://m.eds00.ru/TXTTCT488

62

O6o0matomuii ypok. Pois
(U3HUKN 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHOM
1 ATHYECKOH cepax
JesITCIIbHOCTH YelIOBEKa

https://m.edsoo.ru/MWNJ5CRXYD

63

O6o06maromuit ypok. Pons u
MeCTO (PU3MKU U ACTPOHOMUU B

https://m.edsoo.ru/2PFPB28UF
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COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

O6o0matomuii ypok. Pois
(bu3MUECKON TeOpHH B
(opMHpOBaHUY NPEICTABICHUN
0 (pM3MYECKON KapTHHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06maromuit ypok. Mecto
(bu3MUECKON KapTHHBI MUPA B
o0I1IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABIEHUN O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepsHblii ypok. MarautHoe
noJie. DJIeKTPOMarHuTHas

HWHIYKIOHA

https://m.edsoo.ru/EVMFIQTP6

67

Pe3epBHbiii ypok. OnTuka.
OCHOBBI CIELIMATILHON TEOPUU
OTHOCHTEJIEHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiii ypok. KBanToBas
¢u3nka. JneMeHThl aCTPOHOMUU
1 acTpOPU3UKH

https://m.edsoo.ru/RAROLV0O2]

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NMpoBepPsSIeMOTro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThl 0CBOEHUS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaT, Ha MpUMEpPax poidb W MecTo (U3UKH B
GbOpMHUpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKON AEATEIBHOCTH
JIonEeN

10.2

Y4uuThIBaTh TPaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJIENei:
MaTepuaibHas TOYKA, MHEpIHabHas cuCTeMa OTCYETa, AaOCOJIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOACIN CTPOCHHS I'a30B, KUIKOCTEN H
TBEPABIX Te€J, TOYEYHBIM DJIEKTPUYECKUN 3apsa] — I[PHU pELICHUU
bu3nIecKuX 3a1a4

10.3

PacnioznaBath (pusmueckue siBieHUs (IIPOLECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpHUH
CTPOEHMs  BEIIeCTBA M  DJJEKTPOJAMHAMHUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe IBHXKEHHE, CBOOOAHOE MajieHue
T€J, JABUXKEHHE II0 OKPYXHOCTH, HHEpPLHs, B3aUMOJCHCTBUE TEI;
nudpdys3us, OpOYHOBCKOE JABW)KEHHE, CTPOEHHE SKUIKOCTEH W
TBEPABIX  TEJ, W3MEHEHHWe o00béMa Tel TpH  HarpeBaHHUH
(OXJIaX/IeHUHU), TEIJIOBOE paBHOBECHE, HCIApEHME, KOHACHCALus,
IUIaBJI€HUE, KpUCTAJUIM3allMs, KWUIIEHHWE, BIAXXHOCTh BO3]yXa,
NOBBIILICHNE J1aBJICHMs T'a3a [IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXAYy IapaMeTpaMU COCTOSIHMA Ta3a B H30IpPOLECCax;
AJIEKTPU3alLlUs T€Jl, B3aUMOJEHCTBHE 3aps10B

10.4

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, HCHONb3ysd (U3NYECKHe
BEJIMUMHBI: KOOPJHWHATA, NyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CHJIa, HWMIOYIbC Tejla, KHHETHYecKas SHeprus,
NOTEHLUANbHAST DJHEpPrus, MeXaHudeckas pabora, MeXaHMYecKas
MOIIHOCTb; MPU ONMCAHUU MTPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI
UCIIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUS U €JAMHHULbI, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYrMMHU
BEJIMYMHAMU

10.5

OnuceiBaTh H3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEl U  TEIJIOBBIE
SBJICHUS, UCHOJB3ys (U3NYECKHE BEJIUYMHBI: JaBJIeHUE Tas3a,
TeMIIEpaTypa, CpeIHssl KUHETHYeCKas DHEpPrus XaoTHUYECKOro
JIBIKEHHSA MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprusi, paboTta Tas3a,
KO3 GUIMEHT TMO0JIE3HOr0 JEHCTBHS TEMJIOBOIO JBUIaTessl; NpHU
OIIMCaHUU IIPaBUIBHO TPaKTOBAaTh buznueckuit CMBICTI
UCIOJb3yEMBbIX BEJIMYMH, MX O0O3HAUYEHUS M E€AMHMIIbI, HAXOAUTh
(GopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU
BEINYMHAM

10.6

OnuceBaTh HU3YYCHHBIC JJICKTPHYCCKUC CBOMCTBaA B€IIECTBaA U




DIIGKTPUYECKUE  SBJIICHUS  (TMPOIECCHI), HCMONB3ysd (hU3HUECKHE
BEJIMYMHBI: JNEKTPUYECKUH  3apsii,  DJIEKTpUYecKoe  ToJe,
HaMpsSOKEHHOCTh MOJs, TOTEHLHMAN, pPa3HOCTh MOTEHIMAJIOB; IpHU
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI HCIIOJIb3yEeMbIX
BEJIMYMH, WX OO0O3HAYCHHUS W CIUHUIBL, YKa3bIBaTh (POPMYIIBL,
CBSA3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEJIUYMHY C  JPYTUMHU
BEJIMYMHAMU

10.7

aHAM3UPOBaTh (PU3MUECKUE TIPOLIECCHl M SIBICHUS, HCIIONIB3YA
(bu3HYecKre 3aKOHBI M TIPUHITUIIBI: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u |1l 3axonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON IHEpPruH,
3aKOH COXPAaHEHMS WMITYJbCA, MPUHIUI CYNEPIIO3ULINN CUJI, TTPUHIIUIL
paBHOIIPAaBUS HMHEPUUATBHBIX CHUCTEM  OTCU€Ta; MOJEKYISPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHHUSI BEUIECTBa, ra30BbI€ 3aKOHBI, CBS3b
CpeqHel KWHETHYECKOW SHEPruM TEIJIOBOTO JBIXKEHUS MOJIEKYN C
a0COJIOTHOM TeMIepaTypol, MEepBbIil 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs JJIEKTPHUUECKOro 3apsaa, 3akoH Kymona; mpu sTOoM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe
BBIpa)KEHHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIC MPHUHIIMIIBI JICWCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS HUX 0€301acHOro
MCII0JIb30BAHUS B IOBCETHEBHOM JKU3HU

10.9

BBINONHATE SKCHEPUMEHTHI 0 UCCIIEA0BAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; pU
9ToM (opMyIHpOBaTh NpodieMy (3a7ady) M THUIOTE3y Y4eOHOro
JKCIEPUMEHTa,  CcoOMpaThb  YCTAaHOBKY M3  IPENJIOKEHHOIO
000pyJOBaHUs, POBOAUTH OIBIT M (HOPMYIUPOBATH BHIBOIBI

10.10

OcymecTBiATh MpsAMbIE M KOCBEHHbIE H3MEpPEHHs (U3NYECKUX
BEJINYMH; TIPU 3TOM BHIOMPATh ONTHMAJIBHBIA CIIOCOO W3MEpPEeHHs U
VICIIOJIb30BATh M3BECTHBIE METO Il OLIEHKU NOTPEIIHOCTEN U3MEPEHUM

10.11

HcciienoBaTh 3aBUCUMOCTH MEXKIY (DU3NYSCKUMH BEIIMYUHAMH  C
UCTIONb30BAHUEM TMPSMBIX HM3MEPEHHI; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHUpOBATH pe3ylbTaThl IOJTYYCHHOH 3aBUCHMOCTH
(bu3MYECKUX BETUYHH B BUJE TaOIUI U TpadUKOB, 1eTaTh BEIBOJIBI 110
pe3yabTaTaM HCCIeOBAHUS

10.12

Cobmonate mpaBwiia  Oe3omacHOro Tpyda IMpH  MPOBEACHHUH
UCCIIC/IOBAaHU B  paMKax Yy4eOHOro SKCIEpPUMEHTa, YydueOHO-
UCCIIEJOBATENILCKOM U TPOEKTHOM JAEATEIBHOCTH C HMCHOJIb30BaHHEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemats pacu€tHble 3aauu ¢ SABHO 3aJaHHON (U3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MUYECKHe 3aKOHbI W TPHUHIIMIBI, HA OCHOBE aHajau3a
YCIIOBUSL  3a/lauyd  BBIOMpaTh  (DU3MYECKYI0 MOJENb, BBIACISATH
¢uznyeckre BeJUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MPOBOJUTH PACUETHI U OLEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS
(bU3UYECKON BETMYUHBI

10.14

Pemate  kauecTBeHHBIE  3aJaud:  BBICTpauBaTb  JIOTMUECKH
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYXAECHUI C ONMOpOW Ha M3y4YEeHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHUS

10.15

Hcnons3oBaTh npu  peuICHUU y‘-IC6HBIX 3alady  COBPCMCHHBLIC




UH(QOPMALIMOHHBIE TEXHOJOTHUH [UIS TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIPETallud U TPEACTABICHUS y4eOHOH M HAyYHO-TIOMYJSPHOU
UHPOPMALINK, TOIYYEHHOW W3 pa3iIMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTYYaeMylo HH(POPMALIHIO

10.16

[TpuBoguTH HpUMeEpHl BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUHN

10.17

Hcnonp3oBaTh TEOpEeTUYECKUE 3HAHUS MO (PU3HKE B TOBCEIHEBHOM
XKHU3HH U1 oOecrieyeHnss 0€30MacHOCTH pU o0palleH!H ¢ pudopaMu
U TEXHHYCCKUMH YCTPOHCTBaMH, [JIsI COXpPAHEHHS 3IO0POBBS U
cOOJIIO/ICHHSI HOPM 3KOJIOI'MYECKOI0 IOBEACHHUS B OKpYXKaroIleH cpesie

10.18

PaGotath B rpynmne ¢ BBIIOJIHEHUEM PA3IMYHBIX COLUAIbHBIX POJeH,
IUTAHAPOBAaTh  pabOTy  TPYINIBL,  PAlUOHAIBHO  paCHpeesiTh
00s3aHHOCTM M IUIAHUPOBATh JESATEJBHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, a/JIeKBaTHO OIICHMBATh BKJAJ Ka)XXAOTO0 U3 YYaCTHUKOB
I'PYNIBl B pellICHUE paccMaTpUBaEMOM MpoOIeMbl

11 KJIACC

Kon
NPoBEePSIEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpPaX poib W MecTo (u3uku B
(GbOopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
JIOJIeH, IeJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

Y4YuTHIBaThH I'paHULIbl TPUMCHCHUS N3YUCHHBIX (bI/ISI/I‘-ICCKI/IX MOJeTIeH:
TOYCYHBIHN BHCKTpI/ILICCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMAa, HYKJIOHHAas
MOZCJIb ATOMHOI'O AApa IMpHU pCHICHUN (1)I/I3I/ILICCKI/IX 3agaq

11.3

Pacmo3naBate (usnyeckue siBiaeHUS (TPOIECCHI) M OOBACHATH MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKA W  KBAaHTOBOH  (pu3mkw:
AJIEKTPUYECKAsi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE JCUCTBHS TOKa, B3aNMOJICHICTBHE MarHHTOB,
9JIGKTPOMArHUTHAsl WMHAYKIUS, JCHCTBHE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM U JBIKYIIMWCS 3apsi, DJICKTPOMAarHUTHBIC
KoieOaHus W BOJIHBI, TPSMOJIMHEHHOE pacIpOCTpaHEHUE CBeETa,
OTpa)keHHEe,  IpelloMJIeHHne, uHTepdepeHIus, audpakuus U
MOJISIpU3alusl CBETa, AMCIEPCHsl CBeTa, (POTOINEKTpUUECKHil ekt
(potorddexrt), cBeTOBOE HaBlEeHHWE, BO3HUKHOBEHHE JIMHEWYATOTO
CIEKTpa aroMa BOJAOPOJAa, ©CTECTBEHHAass U  HCKYCCTBEHHas
pPaIMOaKTHBHOCTD

11.4

OnuceiBaTh H3y4YEHHBIE CBOMCTBA  BEIIECTBA  (DJIEKTPUUECKHUE,
MarHUTHbIE, ONTUYECKUE, DIECKTPUUECKYIO0 MPOBOJAUMOCTH Pa3IMUHbIX
cpeda) U DIEKTPOMArHUTHBIC SIBJICHUS (TPOLECCHI), HCHOIB3YS
dbusznyeckue  BENWYMHBL:  DJIGKTPUYECKUH  3aps], CWiIa  TOKa,
ANEKTPUUECKOE  HAMNPSDKEHUE,  DJIEKTPUUECKOE  CONPOTHUBIICHHE,
pasHocTh moTeHImanoB, JJIC, pabora Toka, MHIYKIUS MAarHUTHOTO




nojs, cuina Awmmepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYLIKH,
SHEPrusl ANEKTPUYECKOTO M MAarHUTHOTO IOJIeH, MepHoJ U YacToTa
KoJieOaHUl B KoJIeOaTeIbHOM KOHTYpE, 3apsii M CHIIa TOKa B TPOIIecce
rapMOHUYECKUX AJIEKTPOMATrHUTHBIX Kosie0aHui, doxycHoe
paccTOsHME W ONTHUYECKAas CUJa JIMH3bI; NPU ONKUCAHUU IPABUIBHO
TPAKTOBAaTh (PU3WYECKUH CMBICT HUCHOJB3YEMbIX BEJIMYUH, HX
0003HAUCHUsI W EIWHUIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOLINE
JAHHYIO (DU3UYECKYIO BETUYHUHY C IPYTUMH BEJIMYUHAMU

115

OnuceiBaTh U3y4eHHBIC KBAHTOBBIC SIBJICHHSI U TPOIIECCHI, HUCIIONIB3YS
¢u3NYecKue BETUYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JIJTUHA
BOJIHBI M YacTOTa CBETa, DHEPTHUS W HMITYJIbC (DOTOHA, TEPUOI
nmoJypacmajaa, JHEPrusi CBSI3M AaTOMHBIX sJep; MpPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX BEJIMUYUH,
uX 0003HAYCHWs] M CAWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JNaHHYI0 (U3MYECKYIO BETUYHMHY C IPYTMMH BEIHYWHAMU, BEIYUCIATH
3HA4YCHHE (PU3NYECKON BEITUIMHBI

11.6

Ananu3upoBaTh (PHU3UYECKHE TMPOLECChl U  SBICHUS, WCIONb3YS
dbu3nvecKkue 3aKOHBI W NpPUHOUIBL: 3akoH Owma, 3aKOHBI
MOCIIEOBATEILHOTO W MMAPAJUICIBHOTO COSAMHEHHS TPOBOJIHHKOB,
3akoH Jlkoyns — JleHna, 3aKOH 3J€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
IPSIMOJIMHEHHOTO PacIpOCTPAHEHUS] CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TIIPEJIOMJICHUSI  CBETa, ypaBHEHUE  OHUHINTECHHA A
dororddekra, 3aKOH COXpaHCHUS DHEPIrUH, 3aKOH COXpaHEHUs
UMITyJbCca, 3aKOH COXPAaHEHUS DJICKTPUYECKOrOo 3apsjaa, 3aKoH
COXpaHEHHUs  MacCOBOrO  4YHCJIa, TOCTynaTel  bopa, 3akoH
pPaaMoOaKTUBHOIO paclajga; IMphd ITOM  pa3iaudaTh CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKCHHUE M YCIOBHUS
(rpaHMIlBI, 00JTACTH) TPUMEHUMOCTH

11.7

OnpenensaTe HanpaBIeHHE BEKTOpa HWHAYKIMM MAarHUTHOTO TIOJIA
IPOBOJIHMKA C TOKOM, cuiibl AMriepa U cuiibl JlopeHna

11.8

Ctpouth ¥ ONHUCHIBaTH H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM
3€pKAJIOM, TOHKOW JINH30M1

11.9

BBINONHATE SKCIEPUMEHTHI IO UCCIIEA0BAHUIO (PU3NUYECKUX SBICHUN U
IPOLIECCOB C UCIOJIB30BAHNEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; IPU
3TOM (opMyIupoBaTh MpodieMy (3amady) W THUIOTE3Y Yy4eOHOTro
9KCIIEPHMEHTa,  COOMpaTh  YCTAaHOBKY M3  HPEAJIOKECHHOTO
000pyJOBaHUSs, POBOUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIC HW3MEPEHUS (PUINYECKUX
BEJIMYMH; IPU ATOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpEeHHs U
MCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOrPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
IOPSAMBIX HM3MEPEHUM; IpU ITOM KOHCTPYMpPOBAaTh YCTAaHOBKY,
(GUKCUpOBaTh pe3yabTaThl IMOJIYYEHHOH 3aBHUCHUMOCTH (DU3MUYECKUX
BEJIMYMH B BUJE TaOIULl U TpaduKOB, JeaTh BBIBOABI 110 pe3ylibTaTaM
UCCIIEN0BAHUS

11.12

Cobmronate mpaBwia 0€30MacHOrO0 TpyAa TMpU  MPOBEACHHUU
UcCIeOoBaHUW B paMKax ydyeOHOro JKCHepUMEHTa, YydeOHO-
UCCJIEJIOBATENIbCKOM M MPOEKTHOM AESITEIbHOCTH C MCIOJIb30BaHUEM




MU3MEPUTENBHBIX YCTPONCTB U 1Ja0OPAaTOPHOTO 000PYIOBAHHUS

11.13

Pematsr pacu€THble 3aauu ¢ SBHO 3aJaHHOW (U3MUYECKON MOJEINbIO,
UCTIONTB3Ysl (pU3MUECKHe 3aKOHbI W TPHUHIIMIBI, HA OCHOBE aHajau3a
YCIIOBUSL  33/lauyd  BBIOMpaTh  (DU3MYECKYI0 MOJENb, BBIACIATH
bu3nYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MPOBOJUTH PACUETHI U OLIEHUBATH PEATbHOCTH MOJIYYEHHOTO 3HAUEHUS
(bU3NYECKON BETMYUHBI

11.14

Pemlate  kadecTBeHHBIE  3aJauM: BBICTPAMBaTh  JIOTHYECKHU
HEIIPOTUBOPEYUBYIO LIEMOYKY PACCYKIECHUN C OIOPOM Ha WU3y4ECHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHUS

11.15

Hcnonp3oBaTh TpH  pelmIeHHMH YYEOHBIX 3a1ad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTUM [UI IOHUCKA, CTPYKTYpUPOBAHMUS,
UHTEPIIPETAlUY U TPEACTABICHUS YYEOHOH M Hay4HO-TIONYJISPHOU
UHQOPMALIMK, TOIYYEHHOW W3 pa3iIMYHBIX MCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH NOIYYaeMy0 HH(OPMaLIHIO

11.16

OOBSCHSTh TPUHIUIBI ACHCTBHUSI MAaIllUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuyaTh YCJIOBHS WX OE30MaCHOTO HCIIOIh30BAHUS B
OBCEIHEBHOU XU3HU

11.17

[lpuBoNTH MpUMeEpHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIErO
MUDA, B PA3BUTUE TEXHUKU U TEXHOJOTUNI

11.18

Hcmonb30BaTh TEOPETUYECKUE 3HAHUSA 1O (HU3UKE B TMOBCEIHEBHOU
KU3HU JUTsE o0ecTieueHrs 0€301IacCHOCTH P OOpaIeHHH ¢ prudopaMu
U TEXHHYCCKHMMH YCTPOMCTBAMH, Ui COXPAHEHHWs 3I0POBbS U
COOJTIOICHUSI HOPM DKOJIOTMYECKOT0 MOBE/ICHUsI B OKPYXKaIOIIeH cpee

11.19

PaGoraTe B rpymnmne ¢ BBIIOJIHEHHEM DPA3IMYHBIX COIMAIBHBIX POJICH,
IUIAaHUpOBaTh ~ paboOTy  TIpYHNbl,  PAlUOHAIBHO  PaCIpelelsiTh
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTH B  HECTAHAAPTHBIX
CUTyallMsIX, aJCKBaTHO OLEHMBATH BKJIAJ KaXIOr0 W3 YYaCTHHUKOB
TPYIIBI B PEIICHNUE PACCMAaTPUBAEMOI MTPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon
pa3aena

Kon
NpoBepPsieMOro
3JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHM

11

®usuka — Hayka o npuponae. Hayuneie MeToasl MO3HAHUSA
OKpyXarliero mupa. Poib skcnepuMeHTa UM TEOpUM B
MpoIIeCcCe TO3HAHUS TPUPOIBI. DKCIIEPUMEHT B DU3HKE

1.2

MopenupoBanue (GU3MUYECKUX SBICHUH M MPOIECCOB.
Hayunbple runorespl. ®Pusnueckue 3aKOHbI U TEOPHH.
I'panuub npumeHnMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMM
cooTBeTcTBUS. Ponb M MecTo ¢u3uku B (HOpPMUPOBaAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHUpPA, B IPAKTUYECKOU
JEATEIIbHOCTH JIFOACH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHu4deckoe JABHKCHHC. OTHOCUTEIIFHOCTD
MCXaHHUYCCKOT'O ABMKCHMS. Cucrema orcuéra. TpaeKTOpI/ISI

2.1.2

[lepemerienue, ckOpocTh (CpeHss CKOPOCTb, MTHOBEHHAsI
CKOPOCTb) M YCKOPEHHE MaTepUalbHON TOYKH, HX
OPOEKIMM Ha OCH cucTeMbl KoopauHaT. ClioxxeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE  IIPSMOJIMHEMHOE
nBuxeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U NEPEMEILECHNS MaTEPUAIIbHOU TOYKH OT
BPEMEHHU

2.14

CBoOogHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaJeHUs

2.1

2.15

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe ABM)KEHHE
MaTepHaJIbHON TOYKHU MO OKPYKHOCTH. YTJOBasi CKOPOCTb,
JIMHENHas CKOpOCTb. Ilepuon u 4acToTa.
LIeHTpOCTPEMUTENBHOE YCKOPEHHE

2.16

TexHudeckne  yCTpOWCTBA:  CIIMAOMETP,  JIBHIKECHHE
CHapsJ0B, LICIHBIC U PEMEHHBIE IIEpeJayu

2.1.7

[lpaktuueckue  paboTbl.  M3MepeHHMe  MTHOBEHHOM
ckopocTH. HMcciienoBaHne COOTHOLIEHUS MEXIY IyTIMH,
IIPOWJIECHHBIMUA TEJIOM 3a IIOCJIEIOBAaTEIbHbIE pPAaBHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHHUH C
HAayaJlbHOW  CKOpPOCTBIO, paBHOM  Hymw0. M3yuenue
JBWKEHHs IapUKa B BI3KOM JKMIKOCTH. [3ydeHue
JIBIDKEHUS TeJ1a, OpPOIICHHOT0 rOPHU30HTAILHO

JMHAMUKA

2.2

2.2.1

[Tpunumn otHocuTenbHOCTH ['ammiies. IlepBbii  3aKOH
Herotona. MHepumanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. HpI/IHI_II/IH CYHnepHno3numn CUJl




2.2.3

Bropoii 3axkon HploOTOHa 11 MaTepHalbHOM TOYKU B
uHeprmanbHoil cucteme otcuéra (MCO). Tperuit 3akoH
HploTOHa /17151 MaTepuanbHBIX TOUEK

2.2.4

3aKkoH BCCMUPHOTO TATOTCHUA. Cuna TSDKECTH. HepBaﬁ
KOCMHUYCCKas CKOPOCTb. Bec Tema

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenusi. Cyxoe tpenue. Cuia TpeHUsI CKOJBXEHUS U
cuna Ttpenus nokos. Koadduuument tpenus. Cuna
COIPOTUBJICHHUA ITPU ABUXXCHUU TCJIAa B )KMJIKOCTHU WUJIU Ia3¢C

2.2.7

[locTynaTensHoe M BpallaTesIbHOE JBM)KEHHE aOCONIOTHO
TBEPAOIO TENa

2.2.8

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpateHus. [1neyo cumbl.
YcnoBus paBHoBecus TBEpaoro tena B MCO

2.2.9

Texumyeckue YCTPOI;’ICTBaZ INOAIMINITHHUKH, JABHOXKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yuenue npmwxeHus Opycka IO
HAKJIOHHON IUIOCKOCTH TIOJ JICHCTBHEM HECKOJBKHX CHIL.
HccnenoBanue 3aBHCUMOCTH CHIT YIPYTOCTH,
BO3HUKAIOMUX B Ae)OopMHUpYeMOil IPYKUHE U PE3HHOBOM
oOpasne, oT BenuuuHBl UX Aedopmanuu. VccrnemoBanue
YCIOBUH paBHOBECHs TBEPIOrO TeJa, HMEIOLIETO0 OCh
BpalCHUS

2.3

3AKOHbI COXPAHEHN B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKH, CHUCTCMbI MAaTCpHAJIbHBIX
TOYCK. I/IMHy.]IBC CHJIbI 1 USMCHCHUC UMITYJIbCA TCJId

2.3.2

3akoH coxpaHeHuss wumnyinsca B HMCO. PeaktuBHOE
JIBHKECHHE

2.3.3

Pabora cuisl

2.3.4

MomHocThs CHIBI

2.3.5

Kunernueckass 3Heprus MaTepuaabHOW TOYKU. Teopema o
KMHETHYECKOU dSHEPIUH

2.3.6

[TorenumaneHas sHeprus. [loTeHIManbHas SHEPTUs YIIPYTro
ne(pOPMHUPOBAHHOW TPYXUHBL. [loTeHIManbHAS SHEPTHS
Tesa BOJIM3U MOBEPXHOCTU 3eMIIH

2.3.7

HOTCHHI/IaJIBHBIe 1 HCIIOTCHLMAJIBHBIC CUJIbI. CBs3b pa6OTBI
HCTIOTCHIHAJIBHBIX CHJI C MHN3MCHCHHCM MEXaHU4IeCKOMH
SHECPTUU CUCTCMBI TCJI. 3aKkoH COXPAaHCHUA MEXaHUYECKOM
OHCPIUH

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHUUeCKrne YCTPOMCTBA: NBUKEHHE PAKET, BOJIOMET,
KOIep, NPY>KUHHBIA MUCTOIET

2.3.10

[Tpaktueckue paboThl. M3ydeHne CBA3M CKOPOCTEH Tei
npu Heynpyrom yaape. MccienoBanue CBS3U pabOThl CHUIIBI
C U3MEHEHUEM MEeXaHWYECKOW YHEPruu Teja

MOJIEKYJIAPHAA ®U3UKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKO TEOPUI
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OCHOBHbBIE  TOJOKEHUS  MOJICKYJIAPHO-KHHETUYECKOU
teopur. bpoyHoBckoe nBwkenue. Huddysusa. Xapakrep
JIBIKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA

3.1.2

Mopenu cTpoeHusi ra3oB, JKUIKOCTEH U TBEPIBIX TeNl U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIEN

3.1.3

Macca wmonekyn. KomunuectBo BemiectBa. IlocTosiHHas
ABoraapo

3.1.4

TeroBoe paBHOBecue. Temmeparypa U €€ H3MEpECHMUE.
[IIxana remneparyp Llenbcus

3.15

Mopnens  upeanpHoro rasa. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH UACAbHOTO rasa

3.1.6

AOcomoTHast ~ TemmepaTypa — Kak  Mepa  CpelHei
KUHETUYECKOW HEPTHH TEIJIOBOTO JIBHKEHHS YacTHUII raza.
[IIxana remneparyp KenbBuHa

3.1.7

VYpasuenue Knaneitpona — MenzeneeBa. 3akon JlanbroHa

3.18

l'a3oBeie 3akoHbl. HM30mporeccbl B HIEAIBHOM Tras3e C
MOCTOSIHHBIM KOJMYECTBOM BEILIECTBA: U30TEpPMa, U30XO0Pa,
n3o0apa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktnueckue paboTel. M3MepeHune wmacchl BO3IyXa B
KJIAaCCHOM KoMHare. McciienoBaHue 3aBUCHUMOCTH MEXIY
napaMeTpaMu COCTOSIHHS pa3peKeHHOTr0 rasa

3.2

OCHOBBI TEPMOJIMHAMMUWKI

321

TepmonnHamuueckass cucTeMa. BHYTpeHHss JHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS

3.2.2

KonunuectBo TemnoTel M pabota. BHyTpeHHss sHeprus
0JIHOATOMHOTO MJI€aJIbHOIO r'a3a

3.2.3

Bunasl Temonepenauu: TEMJIONPOBOAHOCTb, KOHBEKLHUS,
m3nydeHue. Termno€MKoCTh Tena. YieJdbHas TeMIOEMKOCTh
BEILECTBA. Pacuér  konuMuecTBa  TEIUIOTHI npu
Teruionepeaye

3.2.4

IlepBbIii 3akOH TepMOAMHAMMKHU. lIpuMmeHeHue mnepBoro
3aKOHa TEPMOJMHAMMKHM K u3ompoueccaM. I'paduueckas
MHTEpIpeTanys paboThl ra3a

3.25

TemtoBble MamuHbl. [IpUHIMOBL  AEHCTBUS  TEIUIOBBIX
MamuH. [IpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MAIIIMHAX.
Koaddunment mnonesnoro neiicteust (manee — KIIMI)
terioBoid MamuHbl. [{ukin Kapro u ero KI1J]

3.2.6

Bropoii  3ak0OH = TE€pPMOJIWHAMUKH. Heob6patumoctsb
MpoLeccoB B mpuponxe.  TemnoBele  JBUIaTelNH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKU

3.2.7

TexHudyeckne  yCTpPOMCTBA:  JBUTAaTElb  BHYTPEHHETO
CropaHusi, 0bITOBOI XOJOJMIBHUK, KOHAULIMOHEP

3.2.8

[TpakTryeckue paboTHI. N3mepenue yACIbHON
TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHM A BEIIIECBA. ®A30BbIE ITEPEXO/IbI




[NapooOpa3zoBanue u KoHAeHcanus. McrnapeHue n KuAneHue.

3.3.1 VYnaeneHass — Temiora  mapooOpa3oBaHUS.  3aBUCHUMOCTH
TEMIIepaTypPhl KUTICHUS OT JIaBJICHUS
332 AOconioTHasT W OTHOCHTENbHAs BIAXKHOCTh BO3IyXa.
o Hacepimennsrit nap
Tépnoe Ttemo. Kpucramnmueckue u aMmopdHble Tena.
3.3.3 AHU30TpONUST CBOMCTB KpUCTAIIOB. JKHIKHE KPHCTAJUIBL.
CoBpemMeHHbIE MaTeprabl
334 [InaBienne wu Kpuctaud3auus. YJeiabHas TEIIoTa
o riasnienus. CyOnumans
3.3.5 YpaBHeHHe TEII0BOro OanaHca
TexHudeckne yCTpOWCTBA: TUTPOMETP U IICHXPOMETP,
336 KaJOpUMETpP, TEXHOJOTMH TMOJYYEHUS COBPEMEHHBIX
h MarepuajioB, B TOM 4YHUCJIE€ HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTUU
3.3.7 ITpakTnueckue paboTel. Mi3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzauusi Tel. OyekTpuyeckuil 3apsia.  [IBa  Buaa
o AJIEKTPUYECKUX 3apsi/IOB
4.1.2 IIpOBOJTHUKM, TUAIEKTPUKH U MTOTYTIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs ICKTPUIECKOTO 3apsiaa
4.1.4 Bsaumonericteue 3apsnoB. 3akoH Kynona
OnekTpuueckoe mone. Hampsk€HHOCTh SIEKTPHUUECKOTO
4.1.5 nons. Ilpunmun cynepno3unmu. JIvHMM HanpsKEHHOCTH
AIEKTPUYECKOTO MO
416 PabGotra cun oanekrtpocratuueckoro mons. lloTeHrmant.
4.1 T Pa3HOCTh NOTEHIIMAIIOB
417 [IpoBogHUKHK u JIUDJICKTPUKH B MOCTOSTHHOM
o 3JIEKTPUYECKOM noJie. JlnanekTpuyeckass IpOHUIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTD
4.1.8 IJIOCKOTO  KOHJEHcaTopa. DHeprusi  3apsHKEHHOTO
KOH/IEHCAaTopa
TexHudeckne YCTPOWCTBA: 3JIEKTPOCKOIN, JJIEKTPOMETP,
41.9 AIEKTPOCTaTUYECKas 3aIuTa, 3a3eMJIeHHE
o AIIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHWHBIN
PUHTED
4110 [Ipaktuueckue paboTel. M3MepeHue 3IEKTPOEMKOCTH
o KOHJIEHCATopa
[NOCTOSAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHbBIX
CPEJIAX
42 421 VYcinoBus CyIIECTBOBAHUSA IIOCTOSIHHOTO 3JIEKTPUYECKOTO
' o toka. Mictounuku Toka. Cuna Toka. IlocTossHHbIN TOK
422 Hamnpsoxenue. 3akon Oma a1 yqacTka 1enu
4.2.3 DNeKTpUUECKoe COINPOTHUBIICHUE. VY nenbHoe




COIIPOTUBJICHNUC BCIICCTBA

424 [locnenoBarensHoOE, NapaJijIeNIbHOE, CMEIIAHHOE
o COCTMHEHUE TIPOBOTHUKOB
4.2.5 Pabora snextpuyeckoro Toka. 3akoH Jlxoyns — Jlenna
4.2.6 MONIHOCTD IEKTPUUYECKOTO TOKA
anexkTpoaBkymas cuna (manee — DJIC) u BHyTpeHHeEe
4.2.7 COTNPOTHUBIICHNE MCTOYHUKA ToKa. 3akoH Oma ISl MOTHOU
(3aMKHYTOI) 35ekTprueckoil nenu. Koporkoe 3aMpikaHue
DONeKTpoHHAsT  MPOBOAMMOCTh  TBEPABIX  METAJUIOB.
4.2.8 3aBUCUMOCTb COIPOTUBIIEHHUSI METAJJIOB OT TEMIIEPATYphl.
CBepXnpoBOJIUMOCTb
429 DJIEKTpUYECKU TOK B BakyyMme. CBOHCTBa 3JIEKTPOHHBIX
o IIy4KOB
[lonynpoBonHUKM. CobcTBeHHas u pUMeCHas
4.2.10 MPOBOJIMMOCTh  MOJYNpOBOAHUKOB.  CBoiicTBa  p-N
nepexoxa. [lonynpoBogHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKHU TOK B AJIEKTPOJIUTAX. DICKTPOIUTUYECKAS
o JMCCOIMAUs. DIIEKTPOIN3
OnekTpuueckuii Tok B Tra3zax. (CaMOCTOATENbHBIA U
4.2.12 HECaMOCTOSITCIbHBIN pasps. Paznmuunbie THIIBI
CaMOCTOSTENBHOTO pa3pana. Mosmuus. [ltazma
TexHuueckue  yCTpoMcTBa:  aMmMmepMeTp,  BOJBTMETP,
peocTtar, HMCTOYHHUKH TOKa, JJEKTpOHAarpeBaTelIbHbIE
4.2.13 npuOOpbI, SJIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BaKyyMHBIH JIHOA, TEPMHUCTOPHI U
($hOTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN AMO], TaIhBaHUKA
[TpakTrueckue paboTHL. Uzyuenue CMEIIaHHOTO
4214 COEJIMHEHUS PE3UCTOPOB.
o M3mepenne DJIC uCTOYHMKA TOKa W €ro BHYTPEHHETO
conpotusieHus. Habmonenue snexrponusa
11 KJIIACC
Kox Kon
NpoBepsieMoOro IIpoBepsieMble 3JIeMeHTBI COAePKAHUS
pasaena
3J1eMeHTa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMATHUTHAS UHAVKINA
431 [TocrostHHBIE MarHuTHL. B3aumonelcTBHE TMOCTOSHHBIX
o MarHUTOB
43 MarautHoe moJsie.  BekTop  MarHMTHOM  MHIAYKLHH.
439 [IpyHmn cynepno3unuu. JINHUM MarHUTHOW WHIYKLUU.
e Kaptuna nuHMI MarHUTHON WHAYKIIMUA TOJST MOCTOSTHHBIX
MarHUTOB
4.3.3 MaruutHoe 1noJie npoBoJHUKAa ¢ TOKOM. Kapruna nunwMii




nojit  AJIMHHOI'0 HOpsAMOro IIpOBOJHHUMKA W 3aMKHYTOI'O
KOJIBLIEBOI'O NPOBOAHMKA, KaTylIKd ¢ TOKOM. OmbIT
Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM

4.3.4 Cuna Amniepa, €€ MOAYJIb U HAIPABJIEHUE
Cuna Jlopenua, €€ moxyns W HampasicHHe. J[BrkeHue
4.3.5 3apsDKEHHOM YacTHIBI B OAHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cuisl Jlopenna
4.3.6 SIBieHMe AIEKTPOMArHUTHON UHIYKIIUH
4.3.7 IToTOK BEKTOpa MarHUTHOW MHIYKIINU
438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOW HWHAYKLHU
®Dapanes
BuxpeBoe »snektpudeckoe mone. IJIC WHAYKIUH B
4.3.9 IIPOBOJIHUKE, BUXKYIIEMCS MOCTYNATENbHO B OJHOPOAHOM
MarHUTHOM I10JIe
4.3.10 ITpasuno Jlenna
4311 NHIyKTUBHOCTS. SIBnnenue CaMOMHYKIIUH. SJ1C
CaMOUHAYKINH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIIKU C TOKOM
4.3.13 DIIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTpOICTBAa:  TOCTOSHHBIE ~ MAarHHTBHI,
4.3.14 ANEKTPOMArHUTHI, ANIEKTPOJIBUTATEb, YCKOPUTEIH
HIIEMEHTAPHBIX YACTHII, HHIYKIIMOHHAS I1€Yb
[lpaktuyeckue paboTsl. 3yyeHne MarHUTHOTO TOJIA
4315 KAaTyIIKN C TOKOM. McciienoBanne AEMCTBUS MOCTOSSHHOTO

MaromTa Ha paMKy C TOKOM. HccnenoBanue sBICHUS
3J'IeKTpOMaFHI/ITHOI\/’I WHIAYKIOHUN

KOJIEBAHW A 11 BOJIHBI

5.1

MEXAHUWYECKUE U S3JIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.11

KonebarenpHast  cucrema.  CBOOOJIHBIE  KOJEOAHMS.
["apmonnueckue konebanus. [lepuon, yacTora, aMIiuTy1a
u ¢aza koneOaHui

5.1.2

[Tpy>XuHHBIA MasTHUK. MaTeMaTUYECKUI MasSTHUK

5.1.3

VYpaBHeHHe TapMOHHMYECKHX KoneOanmii. Kunematnaeckoe
U JUHAMHUYCCKOC OIITMCAaHUC KOJIG68,T€JIBHOI‘O JBHXXCHUA

5.14

[IpeBpatenne SHEPruu Mpu TAPMOHUUYECKUX KOJICOAHUSX.
CBs3b aMIUTUTYZBI KOJEOAHUN HCXOMHOW BEIIMYUHBI C
aMIUTUTYAaMHU KoJIeOaHUi e€ CKOPOCTU M YCKOPEHHUS

5.15

Koneb6arenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMATrHUTHBIE
KoneOaHuss B  HJAEaJIbHOM  KOJIeOAaTeNIbHOM  KOHTYpE.
AHanorusi Mexay MeXaHW4eCKMMHU U 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa

5.16

3aKOH COXpPAaHEHUS SHEPruu B MJICATBHOM KOJeOaTeIbHOM
KOHTYpe

5.1.7

Boinyxkaennbsle MexaHudyeckue Kosiebanus. PeszonaHc.
Pe3onancHass kpuBas. BbIHYKIEHHBIE DJIEKTPOMAarHUTHBIC




KOJIEOaHUS.

5.1.8

IlepemenHbIil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19

MoHocTh IEPEMECHHOTO TOKa. AMHJ’II/ITYI[HOG u
I[efICTBYIOIllee SHAYCHHEC CHUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTso, nepenaya u noTpedacHue
JJIEKTPUYECKOW DHEPruH. OKOJOTMYECKHE PHCKH HpHU
MPOU3BOJICTBE  dBJIEKTpHuueckod  sHepruu.  Kymbrypa
MICTIOJIL30BAHMSI AJIEKTPOIHEPT MU B TOBCETHEBHOM KH3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicMorpad, 3JIEKTPUYECKHMA
3BOHOK, JINHUHU 3JIEKTpoIepeay

5.1.12

[lpaktuueckue pabotsl. MccnepoBaHue 3aBUCUMOCTH
HeproJia MaJIbIX KoJeOaHuid rpy3a Ha HUTU OT JJIMHBI HUTH
1 Maccel rpysa. MccienoBanue nepeMeHHOro TOKa B LiENU
U3  IOCIEAOBATEIbHO  COCAMHEHHBIX  KOHJEHCATOPA,
KATYIIKU U PE3UCTOPA

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnyeckue  BOJIHBL,  YCJIOBHSI  pPacIpOCTPaHEHMS.

521 Ilepuon. CxopocTh pacnpoCTpaHeHHMs M JUIMHA BOJIHBI
ITonepeynble ¥ NPOI0JIbHBIE BOJIHBI
5.2.2 WuTepdepenius u qudpakims MEXaHHYECKHX BOJH
523 3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. BeicoTa ToOHa.
o TeMOp 3ByKa
DJEeKTPOMAarHUTHBIE  BOJIHBL.  YCIOBHS  WM3ITyYCHUS
5.24 JJNIEKTPOMArHUTHBIX ~ BOJH.  B3aumHas  opHeHTalus
BEeKTOpoB E, B 1 v B anexTpomMarauTHoil BojgHe B BaKyyme
5.2 CBoiicTBa  DJJIEKTPOMAarHUTHBIX  BOJH:  OTpaKeHUE,
5.25 nperoMIIeHUE, ONsApU3anus, AUGpakius, HHTepPEPEeHIINS.
CKOpPOCTP JIEKTPOMArHUTHBIX BOJTH
526 [Ixana DIEKTPOMArHUTHBIX BOJIH. IIpumenenue
o 3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHOMIBI PaguoOCB3H M TEIEBUACHUS. Paamoroxarius.
o DJIeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOLIEH cpeJibl
TexHuueckne yCTpoWcTBa: My3bIKalIbHbIE HHCTPYMEHTHI,
598 yIABTPa3BYKOBasi JUArHOCTHKAa B TEXHHKE W MEJIHIIMHE,
o panap, paauoNpHEMHUK, TEJEBU30p, aHTEHHa, TenedoH,
CBY-nieun
OIITHKA
531 [TpsimonuHeHOe pacpoCTpaHEHUE CBETa B OAHOPOIHOMN
- cpene. JIyd cBeta
532 OtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. [loctpoeHue
53 o M300paKEHUH B TUIOCKOM 3¢pKajie
' 533 Ilpenomnenne  cBeta.  3aKOHBI  MPEJIOMIICHUS  CBETA.
o AOGCOIOTHBIN TIOKA3aTeNb MPETOMIICHHUS
534 INonmuoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroi MoIHOro
o BHYTPEHHETO OTPaXECHUs
5.35 Jucnepcus ceera. CioxHbIi cocTaB 6enoro csera. L{er




5.3.6

CoOwuparonue ¥ paccewBArONIMe TUH3bL. TOHKas JIMH3A.
®DOKYCHOE PacCTOSIHUE M ONTHYECKAsl CHJIa TOHKOW JIMH3HI.
[Moctpoenne  u300pakeHWH B coOHWpalomux |
paccenBaromux JauH3ax. Dopmyna  TOHKOW  JIMH3BI
YBennueHue, JaBacMoe THH30M

5.3.7

HpC,Z[CJ'ILI IMPUMCHUMOCTU I“COMCTpPI‘-ICCKOfI OIITHKH

5.3.8

Wntepdpepentmst  cBeta.  KorepeHTHble ~ MCTOYHMKH.
VYcnoBus HaOMOAEHHS MaKCUMyMOB U MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus csera. AudpaxnumonHas pemérka. YcioBue
HaONIONCHUST TJAaBHBIX MAaKCHMyMOB TIIPH  TaJCHUU
MOHOXPOMaTHUYECKOI'0 CBETa Ha JUPPAKIMOHHYIO PEHIETKY

5.3.10

Ilonspusanus ceera

5311

TexHnuueckue ycTpoiicTBa: oukH, Jyma, (oToanmapar,
INPOEKIMOHHBIM  ammapaT,  MHUKPOCKOI,  TEJEeCKOTl,
BOJIOKOHHAsI ONTHKA, AU(PpaKIIMOHHAas peléTKa, MOJISPOU

5.3.12

[IpakTueckue paboTBhI. W3mepenue MOKa3aTeJs
npejomieHusi. MccienoBanue CBOMCTB M300pakeHUH B
nuH3ax. Habmoaenue aucnepcuu csera

RJIEMEHTBI CIIEITUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'panuipl  IPUMEHMMOCTH  KJIIACCUYECKOW  MEXaHUKH.
[TocTynaTel TeOpUHM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH

6.1 MOJYJII  CKOPOCTH CBETa B  BaKyyme, IPHHIIAI
OTHOCHUTEJIbHOCTU DUHILITEHHA
6 6.2 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3amensieHue
BPEMEHH M COKPAIIICHUE JTTUHBI
6.3 DHeprusi U UMIYJIHC CBOOOTHOM YaCTHIIBI
6.4 Csi3b MacChl C DJHEpPrue M HMIYJIbCOM CBOOOIHOMN
YACTHUIIbl. DHEPTUSI TOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®dotonbl. Popmyna Ilnanka cBs3u sHeprum (HOTOHA C €TO
4aCTOTOW. DHEPTHsI U UMITYJIBC POTOHA
712 OtkpeiTie U uccnenoBanue ¢orodpdexra. Ombiter A.Tl.
CroneroBa. 3akoHbl (oTodPdekTa
7.1 713 VpaBuenune OunmTeitHa i doTtoddpdekra. «KpacHas
rpanuna» Gorordpdexra
714 Hapnenue ceeta. OnbiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEICTBUE CBETA
716 Texnuueckue ycTpoiicTBa: (oTosnemMeHT, (OTOAATUHUK,
colHeYHasi 0aTapesi, CBeTOIMO]T
CTPOEHUE ATOMA
1.2 791 Mogens atoma Tomcona. OnbiTsl Pezepdopaa mo

HCCJICAJOBAaHUIO CTPOCHUS aTOMA. HﬂaHCTapHaH MOACIb




aToMa

7.2.2

[ocrynatsr bopa. M3nyuenue u norsiomienne GOTOHOB MPH
Iepexo/ie arToMa € OJHOIO YpPOBHSI DHEPrUU Ha JIPYrou.
Buner cnextpoB. Crnekrp ypoBHEW DJHEPrMM aToMa
BOJIOpOJia

7.2.3

BonHoBbeie cBoiicTBa uactul. BomHbl e bpoitns.
KopnyckynsipHo-BoTHOBOM Jyaau3M. Judpaxims
3JIEKTPOHOB Ha KPUCTAJIIIAX

7.24

CroHTaHHOE U BBIHY)KJEHHOE HU3JIy4deHHE. YCTPOWCTBO U
OPUHIMI paboTHI Ja3epa

7.2.5

TexHuueckne  yCTpOMCTBA:  CHEKTPaJbHBIM  aHAJIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6

[lpakTueckue paborel. HalOmiomenue  nHMHEWYATOrO
CHEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HAOMIOJCHUS M PETHCTPALMU  AJIEMEHTAPHBIX
YaCTULL

7.3.2

OtkpeiTe paamoaktuBHOCTH. OmnbITel  Pesepdopma 1o
ONpENIEJICHNUI0  COCTaBa  PAJHOAKTUBHOTO  W3TYYCHHS.
CpoiictBa anbda-, OeTa-, ramMMa-u3TydeHUs. BrusHEIE
PaMOaKTHBHOCTHU HA KHUBBIE OPraHU3MBI

7.3.3

OTtkpbiTHE MPOTOHA U HEeWTpoHa. HykioHHas Mozens sjapa
Ieitzenbepra — MBanenko. 3apsig siapa. MaccoBoe 4HCIO
sapa. M3oTomnsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIM U TO3UTPOHHBIA OeTa-
pacnaa. [amMMma-m3mydeHue. 3akoH  pPagUOAKTUBHOTO
pacmana

7.3.5

DHeprust CBsA3M HYKJIOHOB B sifipe. Snepubie cuibl. [edekr
MaccChl sapa

7.3.6

S nepublie peakiyu. JleneHue u CUHTES Aep

7.3.7

Snepusiii peaktop. TepmosinepHsiii cuate3. [Ipobnembr u
NEPCHEKTUBbl  SIAEPHOM  HHEPreTUKU. IKOJOTUYECKHE
ACIEKTHI SIIEPHON IHEPTETUKHI

7.3.8

OneMeHTapHble  YacCTHIBL. OTKpbITHE  TO3UTPOHA.
@DyHIaMEHTAJIbHbIE B3aUMOIENCTBUS

7.3.9

TexHuyeckue ycTpoiicTBa: I03UMETp, kamepa BuibcoHa,
SICPHBINA PeakTop, aToMHasi 6omba

7.3.10

[Tpaktuueckue pabotsl. MccnenoBanue TpekoB 4acTHIl (110
rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOUM3NKU

8.1

Bun 3Bé3aHOTO0 Heba. Co3Be3ausi, ipKue 3BE3BI, TTAHETHI,
WX BUAUMOE IBIKEHHUE

8.2

Conneunas cucrema. [lnanersr 3emHoi rpynnsl. [lnaners-
TUTaHTBl U MX CIIyTHMKH, KAapJIMKOBBIE IUIaHETHL. Maiible
tena COTHEYHOM CHCTEMBbI

8.3

Comnnre, ¢potochepa u atmocdepa. CoTHEeUHAST AKTHBHOCTh




8.4

WcTtouynuk sHeprun CoitHia U 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb,
panuyc, TeMmmeparypa, MX B3auMOCB3b. Jluarpamma
«CTIEKTPAJIbHBIA KJIAaCC — CBETHUMOCTBY». 3BE3JIbI TJIABHOM
MOCJIEZIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDH)
JUTsE 3BE3]1 TJIaBHOM MOCJIEI0BATEIbHOCTH

8.6

Buytpennee CTpOEHHE 3BE3. CoBpeMeHHbIE
MIPEJICTABIICHUSI O TIPOMCXOXKICHUH | Botory CotHIa 1 3BE3.
JTarsl JKU3HUA 3BE3

8.7

Mneunsnii  Ilyre — nHama [lanaktuka. ChnmpanbHas
cTpykrypa ['anakTvku, pacupenesieHue 3BE3/, ra3a U IbLUIN.
ITonoxxenue u gemxkenue Coinnna B ['amaktuke. Iltockas u
chepudeckas mojacucTeMsl [ aTakTHKH

8.8

Tunel ranaktuk. Papuoranaktuku u KBasapbl. YEpHble
JBIPBI B IIpAaX TAJIaKTUK

8.9

Bcenennas. Pacumpenne Bceenennoil. 3akon XaO06una.
PazGeranme ramaktuk. Bospact u paauyc Bcenennoi,
Teopusi bosbmoro B3peiBa. Moaeins «ropsueil BeeneHHON.
PenukroBoe n3nyuenue

8.10

MacmrabHas cTpykrypa BcenmenHnoi. MeraranakTuka.
Hepeménnsie npobieMbl acTpOHOMUU




YYEBHO-METO/INMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IJIS1 YYHEHUKA
» ®usuka. 10 knacc. Msakumes ['.4., byxosues b.b., Corcknit H.H.; nox
penakmueit [TapdentreBoit H.A. AxumonepHoe obmectBo «3marenbcTBo
«[Ipocsemienue»
» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [TapdentreBoit H.A. AxumnonepHoe obmectBo «M31aTenbcTBo
«IIpocseuienue»

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HNHpopMaIimoHHO-METOAMIECKOE TUCHbMO 00 OCOOCHHOCTSIX MPETOaBaHuUs
yaeOHoro npeaMera «dusuka» B 2025/2026 yuedbnom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroaudeckue peKOMEHIAIUU 110 CO3/IaHHIO KJIACCOB TEXHOJIOTHYECKOT O U
€CTEeCTBEHHO-HAYYHOTr0 NpoduIiei 1 KJIacCoB ¢ YriyOJICHHBIM U3YYEHUEM
MaTeMaTHKH, PU3NKH, XUMUH, OUOJIOTHH B 00111e00pa30oBaTeIbHBIX
OpraHU3aIMAX C UCIOIb30BaHNEM HHPPACTPYKTYPHI, CO3JJaHHON B paMKax
HalmoHabHOro npoekra «Oopaszosanue» (Kpanropuymsl, [T-kyosl, Touku
pocta u nip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Meroauueckue pekomengaunn. Opranuzanus Bzaumozaencteus “llkona — By3
— npeanpustue’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Meroanueckie peKOMEHAAUH 110 U3Y4eHHIO TeMbl «[10CTOSTHHBIN
AIIEKTPHUYECKUI TOK» B MIKOIBHOM Kypce (pusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika_p_e_t.pdf

Y4eOHo-MeTon4YecKoe obecreyeHne MpoLeccoB NPenoiaBaHus XUMHUH,
Oouosoruu, (U3MKK HA YPOBHSAX OCHOBHOI'O OOIIIETO U CPEAHETO OOIIETro
O6p330BaHI/I$I C BKIIFOUCHUEM JOIIOJHUTCIBbHOTO MHXXCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonTtekctapie 3amaun. 3amanus K yaeoHomy Kypey «Dusuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

IHUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPChBI CETU
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA ILOK https://Monypoxu.pd/
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