


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c yu€rom ¢enepanbHONH pabouell mMporpaMmbl BOCIHTAHUSA U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1Mo (uU3MKEe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mupa oOyuarommxcss 10-11 kimaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TmpeameTraMu. B Hel
OTPENIENAIOTCA OCHOBHBIC L€ U3Yy4YeHUS (DU3UMKU HA YpPOBHE CPEIAHErO OOIIEro
oOpa3zoBaHus, TJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU: JIUYHOCTHBIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

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

TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJIaM O0yUCHHUS;

e coziepkaHue ydueOHOoro npenmera «Pu3nka 1mno rogaM o0y4eHusl.

®du3uka Kak Hayka O HambOojee OOIMMX 3aKOHAX NPHUPOABI, BHICTYyINAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE INIPOLIECCOB M SIBJICHUN, H3y4yaeMbIX XHUMHUEWU, OHOJIOrueH,
busznueckor reorpadueid U actpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne Qu3nkd BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpa OOydaromuxcs, B (popMHUpOBaHHE yYMEHUN TPUMEHATH
HAyYHBIN METO/]] TO3HAHUS NP BHITIOJTHEHUN UMU YU€OHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢usmkud i ypoOBHS CpPEIHEro oOmero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaunusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMH MTPOOIEMaMHU.

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

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a TaKkke OOCYXICHHs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEOHEro OOILEro
oOpa3oBaHusl SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYyYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO WCIOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usznke oObEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
o0pa3oBaTeIbHOrO TMpollecca HCXONd U3 OCOOCHHOCTEH IUIaHUpPOBAaHUS U
ocHameHuss kaOmHera ¢Qusuku. Ilpu »dToM obOecmeyumBaeTrcs OBIAJACHUC
OOy4YarOIIMMHUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMAaHWE YIEISAETCS PELICHUI0 PAcdYE€THBIX M KayeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3aIaHHOM (PU3UYECKOI MOJIENBIO, TO3BOJIAIOIINE MPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ kadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kabunere (U3MKM OHKHO OBITH
HeoOXomuMoe JabopaTopHOE OOOpYIOBAaHHWE [JisS BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHCcTpanimonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUM M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 00O0OpydOBaHUE [Jisi YUYEHHUUYECKUX NPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOPYIOBAHMUS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHM LIENIIMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUIEKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUIA O HAYYHOM METOJI€ TTO3HAHUS U (opMuUpoBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHHMSI MaTepuu U (yHAaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHne ymMeHUW OOBSCHATH SBIECHUS C HCIOJIb30BAHUEM
(bu3HUeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHe mpeAcTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3Tux 1enei oOecreunBaeTcsl pelieHueM CIeAYIOMMUX 3a/1ad B

npoliecce U3ydeHus Kypca (U3UKu Ha YPOBHE CPETHEro 001ero oopa3oBaHus:



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

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3nueckoil MOHENblo, 3aJad, MOAPAa3yMEBAIOIIUX CaMOCTOSITENbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHWUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

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

e CO3/IaHUE YCIIOBUI JIJISi Pa3BUTHUS YMEHHUM NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
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 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX W
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENIb JElaeT BbIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUS

Pusuka — Hayka o npupone. HayyHele METOIBI IO3HAHMS OKPYXKAIOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MUECKUX SBJICHUNA M TpoueccoB. HaydHbie rumotesbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHPOBAHMHU COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U IUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpPeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMBbI KOOPIWHAT.
CiioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJMHEHHOE IBWXKeHUE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHOE mazeHre. Y CKOpeHre CBOOOIHOTO ITaICHUS.

KpuBonuHeiiHoe  nBWKeHHWE. [[BWKEHWE  MaTepUaIbHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSA0B, LIEMHbIE U PEMEHHBIE MTepeaadu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne naBwkeHus Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenue yckopeHust CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUU 110 OKPYKHOCTH.

Yyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENbIO ONPEAEIEHNUS MIHOBEHHOMN
CKOpOCTH.

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

N3yueHne nBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipununn  otHocutenbHOCTH  ['anmmned. IlepBweit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa
JUIsL MaTEPUAIbHON TOUKHU. Tpernit 3aKkoH HproTOHA 1151 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmia Tsokectu. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHus CKOJIbKEHUs U cuia TpeHus nmokos. KoadduiueHt TpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTymarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MOAIIMIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHHE HHEPLIVU.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon Herotona.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HeBecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBeCHs TBEPIOTO Tena. Buasl paBHOBECHSI.

Yyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenne nBuxeHust Opycka o HaKJIOHHOM ITOCKOCTH.



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

UccnenoBanne ycinoBHil paBHOBECUS TBEPAOrO TeEJIA, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akoHbl cOXpaHeHUA 8 MeXaAHUKe

Nmnynec MarepuanbHOW TOYKH (Te€na), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuaylibHOW TOYku. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

[ToreHumnanbpHas DHEprus. [ToreHumanbHas DHEPrus YIPYro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHnumanbHast  dSHeprus Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHJIBIL. CBsi3p  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOUN YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMIYJIbCA.

PeaktuBHOE NBUXKEHME.

[Tepexon moTeHUIMATBHON 3HEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3yyenue abCONMIOTHO HEYNMPYroro yjaapa C TMOMOIIBIO JBYX OIWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C U3BMEHEHHEM MEXAHUYECKON SHEpPIruu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MogexkyasipHast Gu3suka U TEePMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKOW TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddys3usa. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL 4YaCTHI[ BeLIeCTBA. MoJenu CTpOEHUs Tra3oB, KUIKOCTEU H
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ msMmepenue. lllkama remneparyp
[enbcus.



Mopens  wuzpeanpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoHn [lanerona. M3omponeccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NIPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UU )KUIAKOCTEH U Ta30B.

Mopnenb GpOyHOBCKOTO JBUKEHUSI.

Moguens onbita IlITepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYILIECTBOBAHHE MEKMOJIEKYJIAPHOTO
B3aUMOJECHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOY AaBICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHUE COCTOSHHS HACANBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEpPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccenenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmooOuHaAMUKU

TepmonnHamuueckass cucTeMa. BHYTpeHHSAS dHEpPIrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHusi. KonnuectBo Temnorsl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€allbHOro  Tra3a.  Buael  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHHUE. Y JAEIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJUMHAMUKHM K H3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBpie  MammuHbl.  [IpuHUOMNOBI  AEUCTBHS — TEIUIOBBIX  MAILIMH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TemmoBol MammHbL [lukn KapHo m ero kosduimeHT Imoiie3Horo
JNENCTBUSA. DKOJIOTMYECKHUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHu4yeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATElb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPrUM Tejia MPU COBEPIICHUH PabOThI: BBLIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPTUH (TEMIIEpaTypbl) Tela MpH TEIUIoNepeaye.

OnbIT mo ananabaTHOMY pacCHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

HN3mepenune yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooGpa3zoBanue u KoHjaeHcalus. Mcmapenue u kurneHue. AOCOIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhI KUTIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro danaHca.

TexHu4yeckre yCTpOMCTBa M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHU TMOJTYUYECHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MTAaPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUHU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGntonenue HarpeBanus 1 MjiaBjieHUs] KpUCTAUIMYECKOT'O BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopHuvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.

Pa3nen 4. JinekTpoauHaMuKka
Tema 1. dnexmpocmamuxa
DnekTpu3auusi Tela. ODJEKTPUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKUX
3apanoB. IIpoBOAHUKH, DUANIEKTPUKUM U TOJYNPOBOAHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHblil aneKTpuyecKuil 3aps.
Onektpuueckoe mnone. Hampsoxk€HHocTh  anekTpuueckoro mnomsd. [IpuHoun



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

PaGora cun  osnekrtpocrarmueckoro  mons.  [lorenmman.  Pa3nocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoe€MKOcTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuYecKne YyCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: BIEKTPOCKOII,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOI'O KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBICHUE. YEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTB
3JIEKTPUYECKOT O TOKA.

DIJIEKTPOABMKYIIASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U pUMECHas IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHuKOBBIE IPHOOPHI.

DJIEKTpUUECKU TOK B  pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHAIMA. DIEKTPOJIN3.



OnekTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaMOCTOSTEIbHbIN
pa3psan. Monuus. [Inazma.

TexHuueckue ycTpoCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, OTYIIPOBOJHUKOBBIN 11O/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKAa U HaNPSKEHUS.

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

CMmelnaHHOE COeIMHEHNE MTPOBOITHUKOB.

[Ipsimoe u3MepeHHe BIeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHMe
raJlbBaHUYECKOr' 0 3JIEMEHTA U OI[EHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COIPOTHUBIICHHS] METAIIOB OT TEMIIEPaTypHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa 1 IpOBOAUMOCTb BO31yXA.

OIHOCTOPOHHSS TPOBOIUMOCTD AUO/IA.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yyeHue cMemaHHoro COeJMHEHUsI PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COMPOTHUBJICHUS.

Hab6monenne amekTpoinsa.

MexknpeaMeTHbie CBA3U

N3yuyenune kypca gusuku 6azoBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
y4€TOM CO/IepKATENbHBIX MEXIIPEAMETHBIX CBS3€d € KypcaMHh MaTeMAaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJIECHUE, HAy4HbId (akT, runores3a, (u3MUecKash BEJIMYMHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMbl ypaBHEHUH, JHHEWHas (QyHKIHS,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEIauH, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPO/IE.

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: BnaxXHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe noJie. IneKmpoMazHUMHAA UHOYKUUA

[ToctosiHHble ~ MarHuThl.  B3aumopelcTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHaykuuu. [IpuHoun cynepno3uuuu
MAarHUTHBIX MOJeW. JIMHMM MarHUTHOM MHAYKIMU. KapTuHa NMHHUI MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTtHoe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MAarHuTHOT'O MOJs IJWHHOTO NPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBLEBOTO
MPOBOJHMKA, KATYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoeiicTBre NpOBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuia Jlopenua, €€ MOJlyJib U HarnpaBiieHUE. J[BUKEHHUE 3apSKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IlOoTOK BEKTOpa MarHUTHOMU
UHAYKUUHM. OJEKTPOABIKYIIAs CWIA MWHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOMU
unaykuuu dapanes.

BuxpeBoe anexkrpuueckoe mosne. DIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBlIEHME CaMOMHIYKIHMHU. OJEKTPOJABWKYILIAS  CHJa
CaMOMHAYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, DSJIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopenicrere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE 2IEKTPOMAarHUTHOW HHAYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIKYIIEW CHIIbI UHAYKIHUUA OT CKOPOCTH HU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne MarHuTHOr o oISl KaTyIIKU C TOKOM.

HccnenoBanne neiCcTBUSA NOCTOSSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONEOAHUSA

Konebarensnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepmon, wactora, amrummryaa u (aza KoneOaHUN.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MasATHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenpubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueaibHOM KOJe0aTEeIbHOM KOHTYpe. AHANOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojiebaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
koneOanus. PesoHanc. BeIHy X /1€HHBIE 371€KTPOMArHUTHBIE KOIEOaHHUs.

[lepemennblii  TOK. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE FNEKTPUUECKOM
SHEPIruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJICTBE AJeKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojeOATENbHON CUCTEMBbI (MPYKUHHBIM WA
MaTEeMaTUYECKUM MasiTHUK ).



Habmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunmiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHU) ISl
AJIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3onanc nmnpu mocleIOBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKU
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mogens TUHUYU AJIEKTPONIepEeaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

UccnenoBanne 3aBUCUMOCTH NEPUOIA MaJbIX KOJeOaHUN rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nNEepeMEHHOr0 TOKA B LENH W3  IOCIEIOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, yCIOBUsS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacmnpocTpaHeHuss M JUyIMHAa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBHUS U3YYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomaruutHoii BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKOpoCTb dIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTpOMAarHUTHBIX BOJIH. [IpuMeHEHUE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4eckrue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAs JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Te0 Kak UCTOYHHK 3BYKa.

Habmronenue otpakeHust U IPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenune natepdepeHunu 1 Audppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOWCTB  AJIEKTPOMArHUTHBIX ~ BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuxka

l'eomerpuueckas onruka. IIpsmonnHElHOE pacHpoOCTpaHEHUWE CBETa B
oaHOpoAHOU cpexe. JIyu cBera. ToueuHbI ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3obpaxeHuit B
IUIOCKOM 3€pKaJle.

[Ipenomienue cBera. 3aKk0oHBI MpeOMIIEHUS CcBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yrosa IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcus ceera. ClaoxHbIi cocTaB Oenoro ceera. LBer.

ColOuparomue u pacceuBaroive JuH3bl. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux auH3ax. Gopmyna TOHKOW JTUH3BL. Y BEJIMYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

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

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

[Tonspuzanus ceera.

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

Llemoncmpayuu

[IpsaMonuHeHOE pPacHpOCTPAaHEHUE, OTPAKEHUE U MPEITOMIIEHUE CBETA.
OnTtuyeckre mpruOopkI.

[TonHoe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKONa.

Hab6monenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOMIBIO PU3MBI.

[Tonyyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGmronenune nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomwl



N3mepenue nokaszarens NpeoMIICHUs CTEKIIA.
HccnenoBanre CBONCTB H300paKEHUI B JTMH3AX.
HaGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
['panunpl  OpUMEHUMOCTHM  KIIacCM4YeckoM — mexaHwku.  [loctynarsl
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU M COKpAICHHE
JUTVHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHGPFHGﬁ U UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEPruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJbC (OTOHA.

OTtkpeiTue u uccnenoBanue Gororddexra. Onwirel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwitTel I1. H. JleGenena.

XUMHYECKOE ICVCTBHUE CBETA.

TexHu4yeckre YCTpOWCTBA U NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTodhHeKT Ha YCTAaHOBKE ¢ MIMHKOBOW IJIACTHHOM.

HccnenoBanue 3aKkoHOB BHElIHEro (hoTodddexra.

Cseronuoy.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHuio 0 -4acTHII.
[Inanerapnas mopenb artoma. Iloctymatel bopa. M3nyueHue W moOrJIonieHUE
(GOTOHOB TpHU TMepexojie aToMa C OJHOTO YPOBHS DHEPTHMHM Ha JpYyro. Bumsr
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/A.

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

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YEHHE.

TexHu4eckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHME: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habntonenue nHeHyaThIX CIIEKTPOB U3JTYUYEHHUS.

Jlazep.

Yyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

Hab6mtonenue nuHeiuaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOCHMS snapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOro wu3nydenus. CBoiicTBa anbga-, Oera-, ramMma-u3IydeHHs.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHas monens snapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTPOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4eHue. 3aKOH PaAuO0aKTUBHOIO PacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [led ekt maccsl sapa.

S nepHble peakuuu. JlenieHue u cUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI AEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOIIOACHNS U PETUCTPALIMN SJIEMEHTAPHBIX YACTHIL.

®dyHaaMeHTanbHble B3auMOeCTBUSA. EAMHCTBO PU3NYECKOil KapTUHBI MHUpA.

TexHuueckne yCcTpoOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIHUX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

UccnenoBanne TpekoB yacTull (10 TOTOBBIM G oTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3gusi, sipKue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKEHHE.

CoJjHEeUHAast cucTeMa.

Comuie. ConHeuHass akTHUBHOCThb. McTounuk sHeprun ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETMMOCTB». 3BE31IbI TJIABHOM IIOCIIEHOBATEIILHOCTH. 3aBHCHMOCThL «Macca —
CBETHUMOCTB» ISl 3BE3]l TJIABHOW IOCIJIEIOBATEIbHOCTH. BHYTpeHHee cTpoeHue



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

Mueunbiii I[lyts — nama I'anaktuka. Ilonoxkenuwe u aBuwxkeHue CosHIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnle nmpobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

Habmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MOMYIIApUs U IPKUE 3BE3MIBI.

Hab6mronenus B reneckon Jlynsl, uranet, Mnednoro [1ytw.

O6o0mariee NOBTOpPEeHUE

Ponpr ¢u3uku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax nesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHPA, pOJib (U3UUECKON TEOPUHU
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
bu3nYecKor KapTUHBI MUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

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

Medsxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HAa OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNIeHHE IUIOMIAIN TUTIOCKUX QPUTyp u 00bEMa Ted.

buonocus: >nekTpudeckue SIBJICHUS B KUBOM MpuUpoOjie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJIus3.



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

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



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

OcBoenne yuebOHoro mpenmera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BBI YPOBEHb) JOKHO OOECIICUHUTH JOCTHIKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS Y4eOHOTO mnpeameTra «DU3uKa» JOJDKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITa U OMNbBITA JIEITEILHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIIPaBJICHUN
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUAIOMIET0Cs KaK aKTUBHOT'O H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTHYECKUX MU
JEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPaXTAHCKOIO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aUMOJCHUCTBOBATh C COLUAIIbHBIMUA UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIMTAHMUS

c(hOpMHPOBAHHOCTh POCCUMCKOU rpa)KJaHCKOU UJCHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIBbHOCTH YYEHOI0;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIKOUYAsl ICTETUKY HAyYHOI'O TBOPYECTBA,
npucymiero GU3N4ecKoil Hayke;



5) TpyA0BOT0 BOCIIUTAHMS:

UHTEpEC K pa3InyHbIM cdepaMm MpodecCHOHANIbHONU AESTENHHOCTH, 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) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(OpMHPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOIO
XapaKkTepa SIKOJIOTMYECKUX MPOoOIIeM;

IUTAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HaHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

pacuiMpeHre OmbITa JEATeIbHOCTH HKOJOTMUYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

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

OCO3HAaHHUE LIEHHOCTH HAy4YHOU JEeATENIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA
Ba3oBble Jioruyeckue aeicTBus:
CaMOCTOAATENTLHO  (QOpPMYJNHpPOBATh U AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEENATh IEN JCITEIBHOCTH, 3aJlaBaTh IapaMeTpbl M KPHUTEPUU UX
TOCTHKCHHS,
BBISIBIISIT  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUATBHBIX U HEMAaTepUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B IEATETLHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUN IEITSIHHOCTH;
KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PeajbHOrO,
BUPTYAJIIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBaTebcKue 1eiCTBUS
BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIFOYEBBIMU MOHITHSIMH W METOIaMU
buznuecKon HAyKu;



BJIAJICTh HaBBIKAMHU y4EOHO-HCCIICOBATEIIBCKON M MPOCKTHOM JIeATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIAJCTh BHJAMH JCATEIBHOCTH 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 CBSI3M M aKTyallM3MpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AQHANMM3UPOBATh TIONYYCHHBIC B XOJE PEIICHHWS 3a7addl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHpPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh TPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 00JacTh
KU3ZHENEATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXO/BI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JTOMYCKAIOIINE ATbTEPHATUBHBIC PEIIICHIS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUs WH(OpMaIuu (U3NUEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITNH;

UCTIONB30BaTh  CpPEeNCTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUHA KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIIHOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COACP)KAHUS B Pa3NUYHBIX (opMarax cC
y4€éTOM Ha3Ha4YCHHS WH()OPMAITUU | IIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMATILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:
OCYIIIECTBIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JNEATEIHHOCTH,
pacrmo3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CHUTyallMd M CMAr4arh
KOH(JIUKTBHI;



Pa3BEPHYTO U JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

IIOHAMAaTh U KMCIOJIb30BaTh NMPEUMYLIECTBA KOMAHIHOW W WHIAWBUAYaJIbHOU
padoThI;

BbIOMpATh TEMATHKYy M METOJIbl COBMECTHBIX JEUCTBHI C y4€TOM O0OLIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)J0I'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh L€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXKAaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4eCTBO CBOEr0 BKJIaJa M KaXKIOIO YyYaCTHMKA KOMAaHIbLI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE MPOEKTHI, OLEHHUBATh WJAEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYeCcKOe IMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIIEHUS PACUETHBIX W KauyECTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEAOUYTECHUI;

JenaTh OCO3HaHHBIM BBIOOpD, AapryMEHTHUpPOBaTh €ro, Oparh Ha ce0d
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYAUIIMU B 00JacTu
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIENIAM;

BIAJCTh HABBIKAMM  TIO3HABATEIhHOM  pedUIeKCMW  KaK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBbI M apryMEHTbl JPYrUX MpH aHAJIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce nocTukeHUs JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTIPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIECHCTBYETCS AMOIMOHAIbHBIN UHTEJUIEKT, MpeAnoJiaratoIui
c(hOpMUPOBAHHOCTb:

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

CaMOpEryJIUPOBaHUSI, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMH, BKIIFOYAIOIIEH CTPEMIICHHE K JTOCTVIKECHHIO LIEIU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AMIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh 3MOIIUOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATb €ro IMpU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

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

NPEJIMETHBIE PE3YJIBTATHI

K koHny oOyuenuss B 10 kjacce mnpeaMmeTHble Pe3ysbTaTbl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTBIBaTh TPAHUIBl TNPUMEHEHUS H3YyYEHHBIX (PU3MYECKUX MOJENeil:
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;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHMs BEILECTBA 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 IBIKEHHE, WCIONb3ys (PU3MUecKHe BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHsl, MeXaHHYecKas
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 TE€T M TEIUIOBHIC SIBJICHUS,
UCHOIb3ysl (U3NYECKHWE BEIMYMHBL: JaBJIEHUE 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
0003HAUEHUS W EOUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIUE JIAHHYIO
(¢u3nUIEeCcKy0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUCHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AIIEKTPUUECKOE T0JIe, HANPSHXKEHHOCTD IOJIS, MOTEHIIUAaJ, Pa3HOCTh MOTEHIMAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEJIMUMH, MX OOO3HAUYEHHsS W EAMHHUIIbI; YKa3blBaTh (POPMYIbI, CBS3BIBAIOLIUE
JaHHYIO (PU3MUYECKYIO BEJIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLECCHl U SBICHUS, UCIONb3Yys (U3HUECKUe
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLUIT CYNEPHO3UINH CUJI, NMPUHIUI PAaBHONPABHUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETHUYECKON 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 TPHUHIMIBI JEHCTBUS MAalllMH, TPHOOPOB H
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIONTHATH DKCIEPUMEHTBI TI0 HCCIIECIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHH, TpPU STOM
dbopmynupoBath mpoOJeMy/3amady W THUIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIMYHH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO HM3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METObI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEIUYMHAMH  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 0€30MacHOrO Tpyda MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTro OKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarh pacuéTHBIC 3aJa4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a yCIOBUS 3a7a4u
BBIOWpATh (PU3UYECKYIO MOJENb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOMMMBIe NIl €€ PElIeHUs, TPOBOAWTH PAcUYEThl M OIICHWBATh PEaTbHOCTH
TIOJTYYCHHOT'0 3HAYCHHS (PU3NIECKON BETUIMHBL,

pelaTh KaueCTBEHHbIE 33/1aUl: BBICTPAUBAThH JIOTHUECKU HEMPOTUBOPEUYUBYIO
IIENOYKY PACCYKICHHH C OMOpOoW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busznueckue sIBICHMUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U TIPEJICTaBIICHUs YIeOHONW W HAYYHO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTyIaeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIETO MHpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B TOBCETHEBHOW KU3HH
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B Tpymre C BHINOJTHEHHEM pPa3IMYHBIX COIMAILHBIX pOJIEH,
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 konmy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKOW NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3MUECKUX MOJENCH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJeNb aTOMHOI'O SiApa IMpHU PEHIeHUH (PU3NYECKHUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SBICHUS (MPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE AEHCTBHUS TOKA, B3aUMOJIEHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUS, JIEMCTBUE MAarHUTHOTO TIONs Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakiuus U MOJSpHU3alus CBeTa, JIMCIIEPCUsl  CBETa,
dotoanekTpuaeckuii 3pdekt (Pporoaddekrt), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHEHYATOro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBbIE CBOMCTBA BeIIECTBA (PJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOAUMOCTH  pa3JIUYHBIX  Cped) U

AJIEKTPOMATrHUTHBIC SIBICHUA (MPOLIECCHI), MCMONB3Ys (U3NYECKHUE BETUYHHBIL:
ANEKTPUYECKUN 3apsl, CWIA TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIKYINAS cuiia, paboTa Toka,
MHAYKIHAST MarHUTHOrO Imons, cwia Ammepa, cwia JlopeHna, MHIYKTMBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
FapMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKAsl CHUJIa JIMH3bL, MPHU ONHCAHUM MPABUIBHO TPAKTOBaTh (U3MYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIWYMH, MX OO0O3HAUYE€HHs W EIUHMIIbI, YKa3bIBATh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBJICHUS M MPOLECCHL, HCHOJbB3Ys
(¢u3nuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI 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 (POPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aAHAM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SIBIICHUS, UCIONb3YsS (PU3NYECKHe
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3aKoH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOW
WHAYKITMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHCHHS JYHEPTUH, 3aKOH COXPAHCHHS HMMITYJIbCa, 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,

OTIpEIeNSITh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJIS POBOTHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh U OIHKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI 110 HCCIEIOBAaHUI0 (HU3UYECKUX SBICHUW W
IPOLIECCOB C MCIOJb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTUMAJIBHBINA CHOCOO W3MEPEHUs W HMCIOJb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHI: TpPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHUJE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOJr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEAOBaHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOECKTHOU
JEATENHPHOCTA C WCIIOIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEOOXOo/IUMbIe NIl €€ pPEeIleHHUs, MPOBOAUTH PACUYEThl M OLIEHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndecKue sIBJICHUS,

UCTOJb30BaTh  MpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMy0 UH(OpMaIIHIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MalIUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE€30MACHOIO HCIIONb30BAaHUS B IMOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IMPOLIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecriedeHust 0€30MacCHOCTU P OOpaIleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aI€KBaTHO OLIEHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB I'PYMIbl B PEIIEHHE paCCMaTPUBAEMOM MTPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P KonTtpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero odpa3oBaTejbHbIE
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nunorexa [IOK
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHHUS 2 httos://m.edsoo.ru/7fA1bF72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Huramica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Kunematitia > https://m.eds00.ru/7f41bf72
bu6mmoreka [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 MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnnoreka [IOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bub6numoreka LIOK

@da30BbIE IEPEXOBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpOCTATHIA 10 https://m.edso00.ru/7f41bf72
42 [TocTosinHbIM 5eKTpUYeCKHil TOK. Toku B 12 bu6mmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTHOe noje. DIeKTpOMarHuTHas bu6mmoreka [IOK
1.1 11 1 3
WHIYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHn4eCcKHUe U AIEKTPOMarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bubmuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DNIeMEHTHI KBAHTOBOW OTNTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

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

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobmaiowee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB JIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/ISI 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnoreka [JOK
HAy4YHOU KapTUHBI MUPA, B https://m.edso0.ru/ff0c33e6
MPAKTHYECKON JAESITETFHOCTH JTIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubmuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6bnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmmnorexa IHIOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBr>keHre MaTepraabHOM TOUKH IO 1 bubmoreia LIOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bu6muoteka [IOK



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

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [lpunuun

9 CyNEpIOo3ULMH CWI. Bropoii 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
Herotona nnst MmaTepuaabHOU TOYKU

10 Tpetwnii 3akon HetoToHa 1y1st bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduuent tpenus.

13 Cuia szOTHBHequ:I npu I[BI/I)II)(GHI/II/I bubmorexa LOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[TocTynarenbHOe U BpamaTesibHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. bu6mmorexa [IOK
MowmeHnT cuibl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubmuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTH CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka [IOK
Touku. TeopeMa 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTUU

17 [ToreHuunanbHast SHEPTUS. bu6muoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHuunanbHast SHEPTUS YIIPYTO
nedopMupoBaHHOM MPY>KUHEI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaIbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C USMCHCHUCM
MEXaHUYECKOU 9HEPruu CUCTCMEI TCII.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTHH

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

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

Kontponbnas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHCHHS B MEXaHHUKE)

bubmunorexa IHOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUIl BEIISCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 CpeHeN KHHETUYECKON SHEPruun bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onpoueccel B uACaIbHOM ra3e u ux bu6mmorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHeHus. Konmuectro bubmuorexka [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIOEMKOCTH BEIIECTBA.
but6mmoreka [IOK
32 KonudaecTBo TEIIoThl pu
. https://m.edso0.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [JOK
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporeccoB B butmmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6nmmorexa LIOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI brbamorexa HOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapoobpazoBaHue U KOHACHCAIMSL. bubnnorexa [HOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorexa LIOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u

42 aMopdHbIe Tena. AHU30TPOIHUS bubnnoreka [JOK
CBOMCTB KpucTayioB. XKujakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTAIIA3ALIIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bub6nunorexa LIOK

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 DJieKTpU3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

[IpoBOHMKY, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmorexa IOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoaerictBue 3apsioB. 3akoH
47 Kynona. To4yeuHbIi 31€eKTpUIECKUN bubmmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsik€HHOCTB 271EKTPUYECKOTO
48 nosis. [IpuHiun cynepno3unuu bubnnorexa [IOK
3JIEKTPUYECKHX ToJed. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmorexa [JOK
' fait. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nunorexa LIOK
51 Dnextpoémkocts. KoHIneHcaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCcATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOTO MpUHTEpA.
DJIEKTPOCTATUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIeKTPOHHAS MTPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/IH METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBo¥CTBa 3JIEKTPOHHBIX MyYKOB

61

[TomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMeECHas MpoBoauMocThb. CBoiicTBa

p—n-niepexona. [TonynpoBoIHUKOBEBIE
IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUIN TOK B pacTBOpaX U

pacIuiaBax 3JIEeKTPOIUTOB. bubnmorexa [IOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DneKkTponau3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTEeIIbHBINA U 1 bubmuorexa [IOK
HECaMOCTOATENbHBIN pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnuorexa [IOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bu6moteka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN 1 bubnnoreka [JOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepshbiii ypok. KonTponsHas 1 bubnmnoreka [JOK
paboTa no Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. Q000NN yPOK 1 bu6mmoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue bp
n/n Bceero U3yuyeHHusi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [IOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edsoo0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. bu6mmorexa [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmumorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuita Ammnepa.

4 JIaGopatopHas pabota 1 1 bu6mmorexa LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MAarHUTHOTO II0JIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6nmoreka [IOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ffOc9df4
Jlopenua
DnekTpoMarHuTHas UHAyKIms. [loTok

6 BEKTOpa MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bubmuorexa [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DJIeKTpOMarHuTHasi MHAYKIUS»

bu6muoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOAHUIA.
[peBpamieHue sHEprUn

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACChI TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
QJICKTPOMAriuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUUYECKOrO 3BOHKA,
reHepaTopa NepPEMEHHOTO TOKaA,
JMHUHN 3JIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTUU B TOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [IOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepevnblie 1 MPOOILHBIC BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bu6mmorexa LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
25 Konrponsnas pabdora «Konebanus u bu6nuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6nuoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [IOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubnuoreka [IOK
MoKa3aTeJis MPEJIOMIICHUS CTEKIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6nmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmnoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6numoreka [IOK
[Tonspusauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bubmmorexa [LIOK
CIieliMaaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [OK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
N but6mmoreka [IOK
39 OCHOBBI crieIIMaIbHON TEOPUHU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bubmuorexa [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTEeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema buommorera LOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubmmorexa [IOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Mopens atoma ToMmcona. OTBITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa OK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bu6muoreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0d0Oafa
Nznydyenue u nmornomieHne GOTOHOB
48 I H);IIC exoje aTOMEIlH co H(()?"O OBHS bubmmorexa LIOK
P pexoa . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [IOK
49 ne bpoiins. Kopnyckynsipro-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bu3MUECKON KapTUHBI MUPa»

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

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE3qHOTO Heba. Co3Be3ausl, SpKue
3BE3/bI, INTAHETHI, UX BUIMMOE
nBkenne. CojlHeYHAasT cUCTEMA



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

56

Counure. CoHeuHas akTUBHOCTD.
Uctounuk sneprum CosHIa U 3BE31T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [JIaBHOU
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
IIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIIA U 3BE3]T

58

Mneunsiii [1yTe — Hama ['anakTuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SIZIpaX TaJIaKTHK

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3MYECKON KapTUHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslii ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




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/ benara B.B., JlomauenkoB U.A., [Tane6parnes 10.A.,

AxmmonepHoe oburectBo «M3marenscTBo «lIpocBenieHue»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET






