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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¢ yuérom denepalibHON padodeil mporpaMMbl BOCTUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcss 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 TAaKXKE YYHUTHIBAET HEOOXOAMMOCTb pPeaM3alMi MEXKIPEAMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

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

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIkoabHBIN Kypc PU3HKU — cUCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, HW3ydaeMbIX 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€pUaJiOB C 3aJaHHBIMU CBONCTBAMU WU JPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHpOBaHHE yMEHUU MPUMEHSTh
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 COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fenoB (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 NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEUIECTBE 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  npuxnaonmou  uanpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TMOCBSAIIEHHBIX OKOJOTMYECKUM MpoOJeMaM 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 (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTeMHO-AESATEIbHOCTHBIN TOAX0/ B Kypce (U3UKU pealu3yeTcs Mpexie
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 (uznke oObeTUHEHBl B OOMIMI 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 oOecrneunBaercs OBIaJCHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENsAETCS PEUICHUI0 PacYETHBIX M KadeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3zenoB. /s KauyecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/aHUs 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 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEIMETOB €CTECTBEHHO-Hay4YHOro IMKjiIa. B kabunere (u3uku m0MKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUIIOM MHWHUMAJIBHOM JOCTAaTOYHOCTH H  OOECMEeYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00O0OpyJdOBaHHE [Jisi YUYCHHMUECKHUX MPAKTUYECKUX pabdboT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

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

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUH OOBSACHATH SABJICHUS C MCIOJIb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHnne HTUX 1enei o0ecreurnBaeTcsl perieHueM CIeIyIonuX 3a1ad B

npolecce U3ydeHus Kypca (pU3MKH Ha yPOBHE CPEIHEro 001Iero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHUpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIsS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOMU
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bU3HYEeCKUX HKCIEPUMEHTOB, aHAIN3a M HWHTEPIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUI JIJISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEAHEro OOILIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
mpoBeieHUsT JIa0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUIAYATIbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib JKCnepuMeHTa W TEOpUM B MPOLECCE II03HAHUA IPUPOJBL.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponbe u mecto ¢u3uku B GOPMUPOBAHMU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUPPOBbIE 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.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

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

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHUS MIHOBEHHOMN
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 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKHU. Tpernit 3akoH HproTOHA 1711 MatepuanbHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

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

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



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

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nebopMHupoBaHHON  mpykuHbl. [loTeHuumanbHast dSHepruss Tena  BOIM3U
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 NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenune aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl 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 TNl M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

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



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEeOpUM HeallbHOro rasza. AOCONIOTHash 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 mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HJEaJbLHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS 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, U3Jy4YeHHE. Y IelbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

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

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOLIECCOB B MIPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNEHCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIOAHEPTETUKH.
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TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu M3 OYTBUIKK TOJ| JIEMCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s¢pupa 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, ABUTATENS BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHASI BJIAXHOCTh Bo3ayxa. HaceilieHHblid map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJIM3aIus. Y ienbpHas TemioTa miasienus. 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 HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3MepeHre 0THOCUTENBHOM BIIa)KHOCTH BO3AYyXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO0 3apsia.
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B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil aneKTpuyecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mois.  [IpuHiun
CYHEPHO3ULIUN AIEKTPUYECKUX TMojeill. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
OJIA.

Pabora cun  anektpocratmdyeckoro  moss.  [loreHunman.  PasHocTh
noreHuuanoB. I[IpoBOAHUKM U JUANEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE.
JlusnexTpuyeckasi IpOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: 3JIEKTPOCKOIL,
ANIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOH/JIEHCATOP, KONMMPOBAJIbHBIN amIapar, CTpPYUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IIPUHIUIL IEUCTBUS DJIIEKTPOMETPA.

B3aumopelictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUUECKOM IIOJIE.

DIeKTpocTaTUYECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO0 KOHJAEHCAaTOpa OT IUIOLIAJIH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Vuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna toka. [TocToSIHHBIN TOK.

Hanpsikenune. 3akon OMa 1J1s1 ydacTKa 1emu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEINbHOE CONPOTHUBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOrO TOKA.

DNIEKTPOJABIKYIIAsA CHJIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

OJIEKTPOHHAsI ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX MTYYKOB.

[TonynmpoBOgHHUKHY. CobcTBenHas u pUMecHast MIPOBOJAUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBbIE TPHOOPHI.
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DJIEKTPUYECKUM TOK B  pacTBOpax UM  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALNS. DIEKTPOIH3.

DJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
pa3psaa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJIbLTMETP, pPEOCTaT, HWCTOYHMKU TOKA, OJIJIEKTPOHArpEeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HaIpsIKEHUSL.

3aBUCUMOCTh COINPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

CmenmanHoe CoeIMHEHUE ITPOBOIHUKOB.

[Ipsamoe wu3MepeHHue dIEKTPOJABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 CONPOTUBIICHMUS.

3aBHCUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psl u NpOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHne cMemaHHOro COEMHEHHS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYIIEN CUIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmonenue anexrpoinusa.

Me:knpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMUH, Teorpadun U TEXHOIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHBIA (aKT, TUmoTe3a, (pu3mdeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOJII0IeHNE, SKCIIEPUMEHT, MOJETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, rurnep6osa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX IMIPOEKIIMU HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe JIBIKEHHE B JKMBOM mpupone, Auddysus, ocMmoc,
TEIJIOOOMEH KHMBBIX OPraHU3MOB (BH/bI TEILIOMEPENayH, TEIUIOBOC PaBHOBECHE),
3JIEKTPUYECKUE SBJICHUS B )KUBOM ITPUPOE.
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Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAIIOB, JJIEKTPOJIUTHYECKAs ITHUCCOLMALNA,
rajbBaHMKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IMOAIIMITHUKH, HCIIOIb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET M JpYyrue), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOIUIBHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIYYEHHUsT COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE BJIEKTPONpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIE npuOopHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

11 KJIACC

Pa3nen 4. JinekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHl.  B3anMOAENCTBUME  IOCTOSHHBIX  MAarHUTOB.
MarautHoe 1none. Bekrop MarHuTHOM uMHAYKUMH. [IpuHumn cynepnosunuun
MAarHUTHBIX MoJie. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOU
VHYKIUH 10JI1 IOCTOSIHHBIX MAarHUTOB.

MarauTHOe T107€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHUTHOTO MOJISI JJIMHHOTO MPSAMOrO MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaencTeie mpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOayJIb U HaNIpaBJIeHUE. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cusbl JlopeHiia.

SIBiieHME 3JIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BekTOpa MAarHUTHOM
UHAYKIAHW. OJIEKTPOABIKYIIAs CWIA MHAYKIHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moiyie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTh.  SIBIE€HHME CAMOMHAYKIMU. OJIEKTPOABWKYIIAs  CHJIA
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.
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TexHuueckne yCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHUE: TOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUIATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHL], UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MArHUTHBIM TOJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO MOJIS.

B3aumopelicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME 3EKTPOMArHUTHON UHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CHIIbI MHAYKIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydeHre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanune sSBIEHUS SJIEKTPOMArHUTHOM MHIYKIIWH.

Pa3gea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXAaHHUYECKHME  KOJIcOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u (aza KoneOaHU.
[IpyxuHHBIN MasTHUK. MareMaTu4ecKnii MasTHUK. Y PaBHEHHE I'apMOHMYECKHX
kosnebanui. [IpeBpallieHre SHEpruy NPy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTebHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHMYEeCKUMHU U
AJEKTPOMArHUTHBIMU Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'uM B UJ€aTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyieOaHusX. BbIHYKEHHbIE MEXaHHUYECKUE
kosneOanus. Pesonanc. BeiHy ) 1€HHBIE 27IEKTPOMATrHUTHBIE KOJIEOAHMS.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUIECKOM
SHEPruU. JKOJIOTUYECKHUE PUCKH TPHU MPOU3BOACTBE AIEKTpodHEprun. Kynprypa
WCIIOJIb30BAHUS JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.
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TexHuueckne ycTpoicTBa M NPAKTUYECKOE MNPUMEHEHHE: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTUYECKUM MasiTHUK ).

HaGnronenue 3aTyxaromux KoueOaHui.

UccnenoBanre CBOMCTB BRIHYXACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIOaHUs!.

OcuunorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HaNPSHKEHUSI OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJIECOAHMIA.

Pe3oHanc mnpu mocCnenoBaTEIbHOM COECIWHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, r1abopamopnule pabomuwl

HccnenoBanne 3aBUCUMOCTH MEpUOAA MalbIX KOJIeOAHWI Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbLE 60JIHbL

MexaHnueckue BOJIHBL, ycioBHs pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BoJHbL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNHrepdepenus u Auppakums MEXaHUUECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CIOBUSL U3JYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentauusa BektopoB E, B, V B snexkrpomaruutHoi BoiHe. CBoiiCcTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHUE, MONsIpu3anus, nudpakuus,
unTepPepennns. CKOpocTh 31EKTPOMATHUTHBIX BOJH.

[IIxana >JE€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIIBI paguoCBs3U U TeneBUACHUA. Pannonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUMAarHOCTHKa B TEXHUKE M MEIWLIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MTPOJOIBHBIX BOJIH.

Koneobiromeecs Ten0 Kak ICTOYHHK 3BYKa.

Hablnronenue orpakxeHus: U NpeIoMIIEHU MEXaHUYECKHUX BOJIH.
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Habmonenne natepdepeHunn 1 TUPppakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOU KOJICOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE,
npesIoMIICHHE, TOoNsipu3aius, Tudpakius, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onrtuka. IIpsmonnHelHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHou cpexe. JIyu cBera. ToueuHbli HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
IJIOCKOM 3€pKaJie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil yroy IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

HMucniepcus cBeta. ClioxHbIN cocTaB Oenoro ceera. LBer.

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHME W ONTHYecKass cujia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U pacceuBaronux guH3ax. Gopmyna TOHKON JTUH3BI. YBETUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcClIOBUE HaOIIOICHUS
[NIABHBIX ~MAKCUMYMOB TpM NaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacCHpOCTPAHEHUE, OTPAKEHUE M MPEJIOMIIEHUE CBETA.
OnTtuyeckre mpruOopkI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOA.

HccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmonenne natepdepeHnm cBeTa.

Hab6mronenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

16



[Tony4yeHnue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIMOHHON PEIIETKH.
HabGnronenune nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, n1abopamopnule pabomuwl
N3mepenue nokazarenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.
Habnronenue aucriepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPUHU OTHOCUTEJIbHOCTH

I'panunbl  NpUMEHUMOCTHM  KJIacCMYecKo — mexaHwku.  [loctynarsl
CIICIIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IMPUHIIUI OTHOCUTEIBHOCTH DWHILITEIHA.

OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAIlECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBsi3b Macchl € SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBsa3u s3HEpruu (HOTOHA C €ro YacTOTON. DHEPrusl
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenue ODuHiuTeHa A1 dororddexra. «KpacHas rpaHunar»
dotoaddekra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTonaTumk, coaHeyHas 6aTtapesi, CBETOANO/I.

Jlemoncmpayuu

®oto3(PheKT HA yCTAaHOBKE C [IMHKOBOM MIIACTHUHOM.

Uccnenoranue 3akoHOB BHEHIHETO (GoTOdDeKTa.

Cseroauoy.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopna mo paccesHuro o -4acTHIL.
[Inanerapnas wmopenp aroma. [locrynatel bopa. M3nydeHne W moriounieHue
(GOTOHOB TpU TMEpexo/ie aToMa C OJHOTO YPOBHS SHEPTHHM Ha JPYro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.
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BonnoBeie cBoiicTBa yactull. Bonusl e bpoitis. KoprnyckynsipHO-BOJIHOBOM
TyaJIU3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.
TexHu4ecknue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBL BOJIHBI J1a3epa.
HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol
Habmronenue nuHeyaToro crnekTpa.
Tema 3. Amommnoe a0po
DKCIEPUMEHTBI, JT0KA3bIBAIOIINE CJOKHOCTh CTPOCHHS sifapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbITel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTUBHOro u3nydyeHus. CBolictBa anbda-, Oera-, ramMma-u3JIy4CHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino aapa. M3otomnsr.
Anbda-pacnan. DneKTpOHHBIH M TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuoaKTUBHOIO pacraja.
DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.
Anepnsie peakuuu. JleneHue u CUHTE3 SAED.
Anepusiii peaktop. TepmosnepHbiii cunTe3. [IpoGiemMbl M TEpPCHEKTUBHI
AJIEPHON PHEPTETUKU. DKOJIOTUYECKUE ACIIEKThI SAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertopl HAOIIOACHUS U PETUCTPAIIUU AIEMEHTAPHBIX YaCTHII.
dyHaamMeHTaabHbIe B3auMOoecTBUsA. EqUHCTBO Pu3nueckoil KapTHHBI MUpA.
TexHu4yeckre yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.
Jlemoncmpayuu
CUY€TUnK MOHU3HUPYIOIINX YACTHII.
Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol
HccnenoBanre TpekoB 4acTHIl (10 TOTOBBIM (GoTOrpadusim).

Pa3zpnesn 8. DiieMeHTHI ACTPOHOMHUM M aCTPOQU3MKH

Dranbl pa3BUTUA acTpoHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUM.
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Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIMMOE
JBHKCHHE.

Conneynas cucrema.

Comune. ConHeuHass akTHUBHOCTb. Mcrounuk sHeprum ConHuoa u 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpalibHbIM KJlacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKAEHUU U 3Bononuu CoJHIa U
3BE311. DTaIbl )KM3HH 3BE3I.

Muneunbiii I[lyts — nama I'anaktuka. Ilonoxkenue u nBuwkeHue CosiHIA B
lanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBa3zapsl. YEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66:1a. Paz0eranve rajgakTuk.
Teopust bosbioro B3peiBa. PenmukToBo€ n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnlie nmpobdiieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI I ONpeeTeHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMYIIApUs U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon JlyHsl, uranet, Mnednoro [lytu.

O0o01maroiee NOBTOpPeHNE

Ponr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COIMAILHOM M ATUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTUHE MHUpPA, POJb (PU3NUECKON TEOpHUH
B (GOpPMHpPOBAHWUU TPEACTABICHUNH O (U3HUECKOM KapTUHE MHUpPA, MECTO
¢dbu3nyeckoil KapTHHBI MHUpa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

Me:knpeaMeTHbIE CBSI3H

Nzyuyenune kypca ¢uszmku 6a30Boro ypoBHs B 11 Kimacce OCyIIECTBISETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadun U TEXHOIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C HW3YyYEHHEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKLUMHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMHI, NPU3HAKK TOA00USI TPEyTrOJbLHUKOB,
omnpeiesIeHne IUIONaau TUIOCKUX GUryp u 00bEMa Tel.

buonocus: >nekTpudeckue SBICHUS B JKUBOM IIPUPOJE, KojieOaTelbHbBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paJnauy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHUS KPHUCTAIUIMYSCKOW PEIMIETKH, CHEKTPAIbHBINA
aHaJm3.

l'eocpaghusi:  marHuTHBIE TMONIOCAa 3€MIIM, 3aJIeKW MArHUTHBIX Py,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSICEHUM.

Texnonocusa: nWHWUW DBJIEKTpOIIEpenay, TEHEPATOp IMEPEMEHHOI0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIMOHHAs I€4Yb, pajap, pPaguonpuUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoro mpenMera «®dusmka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpenmMera «Pu3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOlIMXCSl PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YyOE€XIEHUH, COOTBETCTBYIOILUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IIPOLIECCE PEATN3ALNNA OCHOBHBIX HANPABICHUN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

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

OPUHATHE  TPAAUIMOHHBIX  OOIEYEIIOBEUECKMX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)kKIaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COUMAIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOLIEHWE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATENbHOCTH YYEHOTO;

OCO3HaHUE JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUUBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAs 3CTETHUKY HAYYHOTO TBOPUYECTBA,

npucyuiero GuU3n4ecKoil Hayke;
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5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

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

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIed YCTOWYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

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

OCO3HAHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTh B IIPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
Ba3oBble Jiornyeckne aeiicTBU:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEACNATh IEN JCITEIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPUU UX
JOCTHIKEHUS;
BBISIBIISITh ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBaEMBbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabarbiBaTh MJIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIM3a MUMEIOIINXCS
MaTepUATBHBIX U HEMAaTepUAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JIEATETLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUN IEITEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebcKue 1eiCTBUS
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BJaJI€Th HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMH MOHITHUSMU M METOJAMHU
(pu3nyecKkoil HayKu;

BJa/IeTh HaBBIKAMH Y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHOU AESITEIbHOCTU
B 00J1acTU (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHCKY
METOJIOB pElIeHUs 3ajady (U3HUECKOrO COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/I0B [T03HAHMSI;

BJIAJECTh BHJAMH JACATEIBHOCTH IO IIOJIYYEHUID HOBOIO 3HAHUS, €ro
UHTEpPIpETalny, MpeoOpa3OBaHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3upoBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pElICHUs, HaXOAMTh apryMEHTHI Ui JI0KAa3aTelbCTBA
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE€ pEUIeHWs 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKUY;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HAaHUA N0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTMHAIIBHBIE MTOIXO/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nagopmanueii:

BJa/IETh HABBIKAMM MOJyYEHUS MHPOpMALUHU (PU3UUECKOIO COJAEPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBIISTh IOHWCK, AHAJIM3,
CHUCTEMAaTH3alMI0 U WHTEPIpETalnio MHGOPMALMU Pa3INYHBIX BHIOB U (opM
Ipe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIOJIb30BaTh  CPEACTBA MH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUH B PEUICHUU KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COONIOIEHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€30M1aCHOCTH,
TUTUEHBl, PECypcoCOEpeKeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
UH(OPMAIIMOHHOM 0€30IMaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COAEpPKAHUSA B Pa3IUUHbIX (opMarax c
y4€TOM Ha3Hau€HUs UH(OpPMAIMK U LEJIEBON ayAUTOPUH, BEIOMpAsi ONTUMAJIbHYIO
(dopMy MpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:
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OCYIIECTBJISITh  OOILIEHHME Ha ypokax (U3MKU W BO BHE-YPOUHOU
JICATEIbHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallud W  CMAr4aTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMUMATh W MCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W WHIAWBUIYAJIbHOU
paboThI;

BBIOMpAaTh TEMATHUKY U METOJAbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YICHA KOJUIEKTUBA;

MPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacrpenensaTh pojid ¢ Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLCHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PAJIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABaTENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KauyeCTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4EOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JieNiaTh  OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIULIMA B 001acTH
(u3KUKHU, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBINA YPOBCHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

NaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,

OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIENIAM;
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BJIQJCTh HABBIKAMH  TI03HABAaTEIBHOM  pEeUICKCMM KAk  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM UM MBICIUTEIBHBIX MPOILECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUII;

UCIIONIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 HX
CHIDKCHHIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NEATEeIbHOCTH,

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrdX TpPH aHAJIN3E PE3yIbTaTOB
NEATEeIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JAPYTMX HA OUTHOKH.

B mporecce qocTmkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aromuxcs
COBEPIIICHCTBYETCS SMOITMOHAIBLHBIN UHTEJICKT, MIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATLHOMN cephl,
OBITh YBEPEHHBIM B c€0€;

CaMOPETyJIUPOBaHUS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAaTHCI K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO IEH U
yCIexy, ONTUMU3M, WHHUIIMATHBHOCTb, YMEHHUE JICHCTBOBATh MCXOJS U3 CBOUX
BO3MOXXHOCTEH;

SMITATHH, BKJIIOYAOIICH CIIOCOOHOCTh IMIOHUMATh 3MOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHPEIMETHBIE PE3YJIBTATBI
K xoniy obyuenuss B 10 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3UKU B (POopMUpPOBaAHUHU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJEH;
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YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIMaIbHasl CUCTeMa OTCu€Ta, a0CONIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUSI a30B, )KUIAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUYECKUH 3apsil PU pelIeHUU PU3NUECKUX 3aj1ay;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUHM CTPOCHHMS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEHWHOE
JBIDKCHHE, CBOOOJHOE TAJE€HHUE Tel, JABWKEHHE [0 OKPYXHOCTH, HHEpIHS,
B3auMoziercTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMA TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBECHUE, UCIApEHHE, KOHAEHCAIMs, IUIABJIEHUE, KPUCTAJUIM3alUsl, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJl, B3aUMOAECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE BIDKCHUE, WCIONB3YS (DU3MYECKUE BEIUMYWHBI:
KOOpJMHAaTa, NyTh, MEPEMEIIEHUuEe, CKOPOCTh, YCKOpPEHUE, Macca Teja, Cuia,
UMITYJIbC T€Ja, KUHETUYECKAs] DHEPIHs, MOTEHUMAJIbHAs JHEPTUsl, MEXaHUYECKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONMUCAHWU TPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICT HCHOJNB3YEMbIX BEIUYMH, MUX OOO3HAYECHHUS W EIUHUIIBI,
HAXOJIUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEJIUYUHY C JIPYTUMHU
BEJINYMHAMU;

OMKUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUA,
UCoNb3ysa (U3MYECKUE BEJIWYUHBL: JaBJIE€HUE Tas3a, TeMmIeparypa, CpenHss
KHMHETUYECKAasl SHEPrUs XaOTHYECKOI'o JBIKCHHS MOJIEKYJI, CpeaHEKBaIpaTUIHAsS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHeprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENs; TPU OIMHMCAHHUH
NPAaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIONB3YEMBIX BEIWUYHH, WX
0003Ha4YeHUsT U CIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JTAHHYIO
(bu3MYECKYI0 BEIMUMHY C IPYTUMU BeJTMYMHAM;

OMUCHIBATh U3YUEHHBIE JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AIIEKTPUUECKUE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEIUYMHBI: dJICKTPUUECKUN 3apsl,
AIEKTPUYECKOE MOJIE, HANPS)KEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICT HCIHOJIb3yEMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITHE
JTAHHYIO0 (PU3MYECKYIO BEIMUHUHY C IPYTUMU BEITUYUHAMU;

aQHAM3UPOBATH (PU3UYECKHE TMPOIECChl U SIBJICHHUS, UCIIONb3YsI (PU3NYECKHE
3aKOHbI M TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPaHEHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUIT CYNEPIO3UIMA CHUJI, MPUHIIUI PABHOMPABUS HMHEPLHAIBHBIX CUCTEM
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0TCu€Ta, MOJEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MEepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHECHHUS
ANEKTPUYECKOr0 3apsja, 3akoH KyloHa, Mpu 3TOM pas3iuyarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHIMIBI JCHCTBUSA MAallldH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUS X O€30MAaCHOr0 MCHOJb30BaHUS B
IMOBCEIHEBHOM YKU3HU;

BBITIONIHATh JKCIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU 3TOM
dbopmynupoBath npoOJeMy/3ajady U TUNOTE3y Y4eOHOro HIKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEI0KEHHOT0 00O0pYIOBaHHUSA, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PHU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIE
METOAbI OLIEHKH MOTPEIIHOCTEN H3MEPEHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(GukcupoBaTh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTU (DU3UYECKUX BEIMYHUH B
BU/JIE TAaOIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIEI0OBAHNUS,

co0uro1aTh npaBuiia 0€30MacHOTO TpyJa MpH NPOBEICHUHM HCCIEI0BaHUI B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTA C HCIONb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIMUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJa4u
BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOoOXOoMMbIe NIl €€ pelleHus, MPOBOAUTh PacdyEThl U OLICHUBATh PEaTbHOCTh
NOJIYYEHHOT0 3HaYEHUS (PU3NUECKOIN BETUUHHBI;

pelIaTh Ka4eCTBEHHbIE 3a/1aUl: BBICTPAUBATH JIOTMYECKH HETPOTHUBOPEUUBYIO
LEMOYKY pacCYXICHUM C OMOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue sIBICHUS;

UCIONIb30BaTh ~ NpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU
U TpeJICTaBlIeHUs Y4eOHOM W HAy4YHO-TIOMYJISIPHOM MH(OpPMAIIUHY, MOIYyYSeHHONW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyr0 HHGOPMAIIHIO;
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MPUBOAUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apYO0EKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIECCOB OKPYXAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUIsl o0ecriedeHus: 6€30NacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUS B OKPY KAIOWIEH CPEAE;

paboTtaTh B TpyNme C BBIOJHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMSIX, a€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIHI B PEIICHUE pPacCCMaTPUBAEMOM MTPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKU M
TEXHOJOTUH, B MPAKTUYECKON AEATEIIBHOCTU JIOAECH, LEIOCTHOCTh W €IMHCTBO
(bu3nyuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEUHBIA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHHK CBETA, SECPHAs
MOJIeTIb aTOMa, HYKJIOHHAsg MOJENb aTOMHOIO SiApa MpH PEIIeHUH (PU3NYECKUX
3ajad;

pacnio3HaBaTh (pU3MYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB DJICKTPOJAMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aMMOJEHCTBHE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MAarHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIUMCS 3apsif, SJICKTPOMArHUTHBIE KOJ€OaHUS |
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¢ MOJSpU3aIUs CBETa, JUCIEPCHs CBETa,
dotoanexkTpuueckuit 3pdekt (pororddekrt), cBeToBOE NaBiIcHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBAa BeIIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTHYECKHE,  DIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IUYHBIX  Cpeln) |
ANIEKTPOMArHUTHBIE SIBICHUS (TIPOIIECCHI), MCTONB3Yys (DU3UYECKHE BEITHYUHBIL:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAS cuiia, paboTa Toka,
WHIYKLIHAST MarHUTHOroO monsi, cuwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUUYECKOr0 M MArHUTHOrO IMOJEeH, MEepHoJl M YacToTa
KoneOaHuii B KojiebaTeNnbHOM KOHTYype, 3apsii M cuila TOKa B Ipolecce
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FapMOHMYECKUX DJEKTPOMArHUTHBIX KoJieOaHHWM, (OKYCHOE pacCTOSHUE W
ONTHYECKasl CHUja JIMH3bI, NMPU ONHCAHUM TPABUIHHO TPAKTOBATh (PU3HUECKHIA
CMBIC]T HCIIOJIb3YEMBIX BEIUYMH, MX OO0OO3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYH0 BEJIMYHUHY C JIPYTUMH
BEJINYMHAMU;

ONMCBHIBATh H3YYEHHBIC KBAHTOBBIE SIBJIICHUS U MPOLECCHI, HCHOJIb3Ys
¢u3nyeckre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPrUsi U UMNYJIbC (POTOHA, MEPHUO]T TOJypaciaja, SHEPTus CBSI3U
QTOMHBIX SiJIep, MpPU OIMCAHWM TMPABWIBHO TPAKTOBAaTh (DU3NYECKUN CMBICI
UCIIOJIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3HUECKYI0 BEIUYUHY C JPYTUMH BEITUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NYECKOUN BEITMYHNHBI,

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBbI M MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MApaJIETbHOTIO
COCOUHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMArHUTHOU
WHJYKIMH, 3aKOH MPSIMOJIMHENHOTO PACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPaKECHUS
CBETa, 3aKOHBI IMPEIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHa mns Qororddekra,
3aKOH COXPAaHEHHUsI DHEPrUMH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCCOBOr0 4YMCIa, MocTysaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JIACTH)
IIPUMEHUMOCTH;

ONpPEAENATh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
MPOIIECCOB C HCMOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHU: TPU STOM
dbopMmynupoBath mpoOiemMy/3ajadyy W THUNOTE3y Y4YeOHOro OSKCIEpUMEHTa,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, MPOBOAUTH ONBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBIISThH MPSAMble U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, ITPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHHU;

UCCJIE0BaTh 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH C HUCIOJIb30BaHUEM
OpSIMBIX U3MEPEHHIl: TMpPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHJE TAOIUIl U
rpaduKoB, AeIaTh BHIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;
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coOt01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax ydeOHOTrO »HKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON W MPOEKTHOU
JESITEIbHOCTU C HCIHOJB30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpPaTOpPHOIO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOJIMMbIE NIl €€ pelleHUs, NPOBOAUTh PAcCUE€Thl M OLICHUBATh PEATbHOCTb
NOJTyYEHHOT'0 3HAUeHUSI PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXIEHUI C ONOpOd Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBIICHUs YIeOHONW W HAYyYHO-TIOMYJISIPHOW MH(OpMAIIUHY, TTOTYICHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIU3UPOBATH MOTYyYaEMYI0 HH(OpMALHIO;

OOBSCHATh MPUHIMUIBI JEHCTBUS MAalluH, NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh YCJIOBUS UX O€30MaCHOTO HCIOJIb30BaHUs B IMOBCEIHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl obecriedeHusi 0€30MacHOCTU MpU OOpaleHUuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 3JJ0POBbS M COOJIOJIEHUS HOPM SKOJIOTUYECKOIro
MTOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTtaTh B TpyNme C BBIIOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IUIAHUPOBAThH JIESATENBHOCTh B HECTAHAAPTHBIX CHUTYalMSIX, a€KBATHO OIICHUBATh
BKJIAJ] KQXKJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE paccCMaTpUBaeMoil MpoOIeMBbl.
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TEMATUYECKOE INTAHUPOBAHUE

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

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

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

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

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

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

4.2 Crpockue atoma 4 https://m.edso0.ru/7f41c97¢c
bu6moreka [IOK
4.3 ATOMHOE 51pO > https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKU

5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 ]flstf[?sﬂll;lr?::(;(sigglli f41c97¢
Hroro no pazneny 7
Paznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o06mraromiee TOBTOPEHHE 4 E;ISSH;I;T:;:?%I; £41c07c
Hroro no pazaeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

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

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

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Tporpamma xypca ¢usuku mis 10—11 xkmaccoB. bazoBerit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®wusuka. 10 kmacc. bazoBblid ypOBEHb»

1. ®usuka. 10 kiacc. ba3oBeili ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxkenunem (aBrop B. A. KacegHOB).

2. ®usuka. 10 kimacc. bazoBelii ypoBeHb. MeToaumdeckoe mocooue (aBrop B.
A. KacbsHOB).

3. ®uzuka. 10—11 knaccel. ba3oBblil ypoBeHb. TeTpaib 118 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3oBeiii ypoBeHb. KoMIuiekT TeTpaaeit ais

KOHTPOJIBHBIX paboT (aBTop B. A. KachsHOB)
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5. ®uzuka. 10 xnacc. Junakruueckue KapTouku-3aianus (aBTopsl M. A.
VYmaxkos, K. M. Yiiakos).

YMK «®u3zuka. 11 kimacc. ba3oBblil ypoBEeHb»

1. ®usuka. 11 kmace. ba3oBblil ypoBEeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxxernuem (aBrop B. A. KacbsHOB).

2. ®usuka. 11 kiacc. bazoblii ypoBeHb. MeToandeckoe rnocooue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 xmaccel. ba3oBbliil ypoBeHb. TeTpap 11s 1a00paTOPHBIX
padot (aBTOphl B. A. Kacesnos, B. A. KopoBun).

4. ®uznka. 10—11 kmaccel. bazoBbiii ypoBeHb. KOMIUTEKT TETpanei miis
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesanos, U. B. Urpsiios).

5. @usuka. 11 knace. Jlugakruyeckue kKapTouku-3aaanus (aBTopsl M. A.

Vmakos, K. M. Yiakos).

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas cetb pabOTHUKOB 0OpA30BAHHSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢hectuBanp nmegarornyeckux uaei
«OTKpPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit ayis yuuteneit GU3NKM U UX YICHUKOB.
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5 http://www.physics.ru/ - maTepuaisl 1o gusuke.
6 www . ege .edu.ru - uapopmanroHHsIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komnekius [IOPoB
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