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TOUYKA \_'pocrA

[IporpamMma mo ¢u3uke 6a30BOr0 YpPOBHsS Ha YpOBHE CpeaHero oOmiero oopazoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHON porpammel, ipezctaBieHHbIXx B PI'OC COO, a takxke ¢ yu€ToMm denepaabHOi
paboueil mporpaMMbl BOCIIMTAHUS M KOHIEMIIMY IperoiaBaHus yueOHoro npeamera «duznka» B
oOpa3oBaTenbHBIX ~ opranm3auusix Poccuiickorr  ®eneparyy, peayn3ylOmUX  OCHOBHBIE
o0pa3oBaTeIbHbIE IPOrPAMMBI.

ConepxaHue TporpamMMbl 1O (HU3MKE HAIMpaBlIeHO Ha (HOpMUpOBaHHE €CTECTBEHHO-
Hay4yHOM KapTUHBI Mupa oOyuaromuxcst 10-11 kmaccoB npu o0yueHUHM ux ¢u3nMke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-/EITEIbHOCTHOrO noxoaa. [IporpamMma no ¢usmke cooTBeTCTBYET
tpedoBanusiM GI'OC COO k miIaHUPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM
pe3ynbTraTaM OOy4eHHMs, a TaK)K€ YUYHMTHIBA€T HEOOXOIMMOCTb pPeaau3alud MEXKIPEIMETHBIX
cBsA3eil (U3MKH C EeCTECTBEHHO-HAYyYHBIMU Y4eOHBIMH NpeaMmeTamu. B Hel ompenenstoTcs
OCHOBHBIE 1IeTT H3y4yeHUs (GU3MKH Ha YpPOBHE CPeTHEro oO0IIero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3yJbTaThl OCBOEHUS Kypca (PU3MKH: TUYHOCTHBIE, METAIIPEIMETHBIE, IPeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

IUTAHUPYEeMbIe Pe3yJIbTaThl OCBOCHUS Kypca (M3MKKM HAa 0a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO FOJIaM 00yUYEeHUS;

coJiepkanue yueOHoro npeamera « Du3ukay 1mo rogam 00ydICHHS.

dusznka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX TMPUPOJBI, BBICTyHass B KaueCTBE
y4eOHOro NMpeaMeTa B IIKOJIE, BHOCUT CYLIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUI 00 OKpY’KarolemM
mupe. HIkonbHBIN Kypc (PU3MKK - CHCTEeMOOOpa3yromMi A €CTEeCTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (hM3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XuMueH, Ouosnoruei, ¢usndeckoi reorpadueld U acTpoHoMmHueH. Mcmonb30BaHHE W aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUI OmpelnenseT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IOJNyYEHHs] HOBBIX
MaTepHalioB C 3aJJaHHBIMH CBOWCTBAMH U Jpyrux. M3yueHue (pU3MKHM BHOCUT OCHOBHOM BKJaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTUHBI MHpa 00ydaromuxcs, B popMupoBaHre yMEHHHA
NPUMEHSATh HAYYHBIH METOJI TIO3HAHUS MPH BBIIOJIHEHUH UMHU Y4eOHBIX HCCIIEJOBAHUM.

B ocHOBY kypca (u3nKH U1 ypOBHS CPETHETO 001Iero 0Opa3oBaHUs MOJOKEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pas3zesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOH, TaK U
COBpPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cOOTBEeTCTBHM € HEll MaTepuan Kypca pu3uku o0beAMHEH BOKPYT
busnyeckux Teopuil. Bemymmm B Kypce sBisercs (GoOpMUPOBaHHE IMPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus npeanonaraeT UCIob30BaHUE T'YMaHUTAPHOTO
noTeHIMaa pu3nyeckoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTUS (PU3MKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M HKOJIOTUYECKUMU MPOOIeMaMH.

Hoess npuxnaownoti uanpasirennocmu. Kypc ¢u3uku mpenmonaraer 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJOTMYECKUX MPWIOKEHUH H3YYEHHBIX TEOpUH U
3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEP)KAHUA,
MOCBSIIEHHBIX SKOJIOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C PAa3BUTHEM
TEXHHUKHU U TEXHOJIOTH, a Takke 00CyXIeHUs MPOOJIeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI1 0€30MacHOCTH.

Crep>kHEBBIMH 3JIEMEHTaMH Kypca (pU3MKK Ha ypOBHE CpeIHEero o0Iiero oopazoBaHUs
ABIAOTCA (u3nueckue Teopuu (GopMUpOBaHUE TPEIACTABICHUNH O CTPYKTYpEe TMOCTPOCHHS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, I'PAHULAX NPUMEHHUMOCTH TEOpPHUH, A ONUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN 1MOAX0/] B Kypce (PU3UKU pean3yeTcs MPexkie BCero 3a CuéT
OpraHu3aluyi SKCIEPUMEHTANIBHON AesaTenbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHs Kypca
(GU3UKK - 3TO HCIOJIB30BAaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB H
nabopaTopHBIX paboT, KOTOpbIe B mporpamMme 1o (u3uke OOBEAWHEHBI B OOMIUH CIUCOK
YYEHUYECKUX MPAKTHYECKHX paboT. BrlaeneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJIE M OIICHKH, OCYIIECTBISICTCS Y4YaCTHHKaMH 00pa3oBaTEIbHOTO
mporiecca UCXOs U3 0COOCHHOCTEH TJIaHWPOBAHUS M OCHamIeHus kaOuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTcss OBJIAJIEHUE OOYYAIOUIMMHUCA YMEHHMSIMHM HPOBOJUTH KOCBEHHbBIE W3MEpEHU,
UCCIICIOBAaHMs 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosblioe BHUMaHKE yJenseTcsl PeeHUI0 PacYETHBIX U KaueCTBEHHBIX 3a1ad. [lpu sTom
JUI pacu€THBIX 3a]a4 MPUOPUTETOM SIBIAIOTCS 33/1a4M C SIBHO 3aJJaHHOM (PU3MUYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHSTh U3yUYEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasJena Kypca,
TaK ¥ MHTETpUpYsS 3HAHUS M3 pasHbIX pas3zienoB. s KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 3a/aHUsl Ha OOBSICHEHUE TMPOTEKAaHHWs (PU3MUYECKUX SBICHUH M IPOLECCOB B
OKpYXaroIIel »XW3HU, TpeOyromme BBIOOpa (U3NICCKOW MOJETH ISl CHTYaIldH IMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MarepHasbHO-TEXHUYECKOMY
obecrneyeHnIo y4eOHOro npoiecca 6a30Bblid ypoBeHb Kypca (PU3HKH Ha YPOBHE CPETHETO OOIIETo
00pa30BaHus JOJDKEH M3y4yaTbCs B YCIOBHUSAX MPEIMETHOro KaOMHeTa (PU3MKHU MM B YCIOBHAX
MHTErPUPOBAHHOIO KaOMHETa IMPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B xaOunere Qu3nku
JIOJDKHO OBITH HeoOxoaumoe jgabopaTopHOoe 00OpyIOBaHME [AJs BBIIOJIHEHUS YKa3aHHBIX B
nporpaMMe 1o pu3MKe yYeHHYECKHX MPAaKTHUYEeCKUX paboT U IEMOHCTPALMOHHOE 000pYI0BAHUE.

JleMOHCTpallMoHHOEe 000pyAoBaHHE (OpMUPYETCST B COOTBETCTBHM C IMPHUHLUIIOM
MHUHHMMAJIbHON JOCTATOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY MEPEUUCIICHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTpPAMA Ul HMCCIENOBAaHUS W3Y4YaeMBIX SIBJICHHH W MPOIECCOB,
HMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00opynOBaHME ISl YYCHHYECKUX MPAKTHUYECKUX padoT Gopmupyercs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTHueckue KOMIUIEKTHI J1abOpaTOPHOro OOOPYJOBaHMS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJIb30BaHUH aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX J1AOOPATOPHIl.

OCHOBHBIMU LIETSIMU U3y4eHUs (PU3HKH B 0011eM 00pa30BaHUM SBIISIOTCS:
(dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00YYaIOIUXCS K HAYYHOMY M3YUYEHHIO TPUPOIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE MPEIACTABICHMA O HAyyHOM METO/A€ IO3HaHus U (opMupoBaHHE
UCCIIEI0BATEILCKOTO OTHOIIECHHSI K OKPY/KAIOIIUM SIBJICHHSIM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa M3yueHHs OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAILHBIX 3aKOHOB (DPU3UKH;

(dopmHpoBaHrEe YMEHUN OOBSICHATH SBICHHUS C HCIIOJIB30BAaHHEM (PU3MUYECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O POJM (U3UKU U PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.

JlocTukeHne 3TUX Lelell 00ecneunBaeTcs pelleHneM CIelyroIluX 3a7ad B Ipolecce
u3yudeHus Kypca (U3MKU Ha ypOBHE CpeHEro oouiero o0pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUN 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYJISIpHYIO (PU3UKY, 3JEKTPOIMHAMUKY, KBAHTOBYIO (PU3HUKY U
AJIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH TPUMEHSITh TEOPETHUECKHUE 3HAHUS I OOBSICHEHUS
¢u3nUecKux SBICHUI B MPUPOAE M JUISl TPUHATHA NMPAKTHUYECKUX PEIICHHH B MOBCEAHEBHOM
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JKU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs pa3IMyYHBIX 33/1a4 C BHO 33aHHON (PU3NYECKON MOJIENBIO,
3a7iad, MOJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3AaHue (U3NYECKONM MOJIENH, aJeKBaTHOM
YCIIOBUSIM 33]1a4H;

NOHMMaHue (U3UYECKUX OCHOB W TNPHUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB HU
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHUA W TPOBENEHHS (U3NIECKUX
OKCIIEPUMEHTOB, AaHaIM3a ¥ WHTEPIPETaul HH(POPMAIUKN, ONpPEACICHUS TOCTOBEPHOCTH
MOJTYYCHHOTO Pe3yJIbTara;

CO3/IaHME YCJIOBHM IJI1 Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIENOBATENBCKOM, TBOPUYECKOM
JESITEIIbHOCTH.

Ha w3ydenne ¢usuku (0a30BBI YPOBEHB) Ha YPOBHE CPEIAHETO 00IIero oOpa3oBaHHS
otBoauTcs 136 vacos: B 10 kiacce - 68 yacoB (2 yaca B Hezento), B 11 kimacce - 68 yacos (2 yaca
B HEJIENIO).

[Ipennaraemelii B mporpamMMe 1o (huU3HMKe MepeueHb JTa0O0paTOPHBIX U MPAKTUYECKUX
paloT sBIsIeTCS PEKOMEHI0BAaHHBIM, YUUTENb JIeJaeT BEIOOp MpoBeaeHHs Ja00paTOPHBIX padoT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYaroImuXcsl.

COAEPXAHUE OBYYEHUA

10 KJIIACC

Pa3nen 1. ®usnka 1 METOABI HAYYHOT'O TO3HAHUS

®dusuka - Hayka o mpupoje. HayuHbsle MeTonbl MO3HaHUs OKpy:karouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE TO3HAHMSI IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢puznyeckux siBICHUN U npoueccoB. Hayunsle runoresbl. Ousnueckue
3aKOHBI U TeOpUH. ['paHuIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp u mecto Qusuku B (HOpMHUPOBAHMM COBPEMEHHOW HAay4YHON KapTUHBI MHpa, B
MPaKTUYECKON JEATEIBHOCTH JIFOJICH.

Llemoncmpayuu

AHasorossle 1 HU(GPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aABM>KeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JABMKeHusA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CkOpocTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKHM, UX MPOEKIHMHU Ha OCH CUCTeMbl KoopauHaT. Cio)KeHue NnepeMelieHuil u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJUHEHHOE NBMXKEeHHE. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMEIICHUS MaTEPUAIBHON TOUKU OT BPEMEHH.

CBoboaHOe nazieHne. Y cKkopeHrue CBOOOIHOTO MaIeHusI.

KpuBonuneiinoe pnBuxkeHue. JIBukeHHWE MATEepUaIbHOM TOUKM IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas ckopocTs. [lepuon n yacrora
oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckue YCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHME: CIUIOMETP, JBUKECHHE
CHapsIJ10B, LIETIHbIE U PEMEHHBIE TIEPEJayH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHHUSI.

[IpeoOpa3oBanue ABMKEHUN C UCIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmronenue nBrxeHus Tena, OpoleHHOTo MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHus cBOOOJHOTO MaJAeHHUS.

Hamnpasnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.



Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HepaBHOMEPHOIO JBUKEHHUS C LIENBIO OIIPEIEICHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHHS ~ MEXAY  HYTAMH, TNPOHAECHHBIMM  TEJIOM 34
IIOCJIEI0BATEIbHBIE DPAaBHBIE IPOMEXYTKM BPEMEHHU IIPM PaBHOYCKOPEHHOM JIBUKEHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHUs ApPUKaA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipunnun otHOcurensHOCTH ['ammnes. Ilepeeiii 3akoH Herorona. HMuepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoit 3akon Hbrotona st
MaTepraabHOU TOUkU. Tperuit 3akoH HproTOHA 111 MaTepHaIbHBIX TOYEK.

3akoH BceMHUpHOro TsAroreHus. Cuna tsoxectu. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokost, ckonbxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHS U cuia TpeHus nokos. Koagduuuent tpenns. Cusia cOnpoTUBICHUS
IIPU JBUKEHHUM Tela B )KUAKOCTU WU rase.

[ToctynaTenbHoe U BpaliareabHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CWJIBI OTHOCHUTENBHO OCH BpameHus. llnedo cuibl. YcenoBusi paBHOBECUS
TBEPAOIO TeEa.

TexHuyeckue yCTpoWCTBa U MPaKTUUYECKOE MPUMEHEHHE: TOAMINIHUKY, IBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE MHEPLINN.

CpaBHEHHME MacC B3aMMOJECHCTBYIOIUX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBHCUMOCTB CHUJIBI YIIPYTOCTH OT Ae(opMariiu.

HesecomMocTs. Bec Tena nmpu yCKOPEHHOM MOIBbEME U AJCHUH.

CpaBHEeHHE CUJI TPEHUS TIOKOsI, KAYEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

N3yuenue nBmxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALLCHMS.

Tema 3. 3aKoHbl COXpaHeHUs: 6 MexaHuKe

Hmnysbe MaTepualibHOW TOYKH (TeNa), CHCTEMbl MaTepHUajIbHBIX TOYEK. VIMITyJIbC CUITBI U
M3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabota cubl. MOITHOCTD CHIIBI.

KuneTtnueckasi sHeprusi MarepuaibHOi Touku. Teopema 00 M3MEHEHWH KHHETHUYECKOU
SHEPIHH.

[lorenunanbHass 3Heprus. lloTeHuumanbHas dHeprus ynopyro JaehopMUPOBAHHOMN
npyxuHbl. [loTeHnanbpHas sHeprus Tenaa BOJIU3U MOBEPXHOCTU 3eMITH.

[ToreHnuanbHble U HEMOTEHUUANbHbIE CHUIbl. CBA3b PAaOOThl HEMOTEHIHUAIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOW DHEPIUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.



PeakTuBHOE 1BMKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUU B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONIOTHO HEYNPYroro yjaapa C IOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOH 3HEpruM Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. MonekynspHas pusuka u TepMoIMHAMUKa

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OCHOBHBIE  TIOJOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM M HUX  OIBITHOE
obocHoBanue. bpoyHnosckoe apmxkenue. Juddysusa. Xapakrep IBHXKEHHS U B3aUMOACHCTBUS
YacTull BeniecTBa. MoJienu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOICTB
BEILIECTBA Ha OCHOBE 3THUX Mojened. Macca u pa3mepbl Mojekyia. KonuuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. TeMmiieparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH
uealbHOTO Tra3a. AOCOJIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETHYECKOW JHEpPruu
TEIJIOBOrO ABMKEHUS yacTull ra3a. [llkama remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa-Knaneiipona. 3akon [lampToHa. M3omporecchl B MI€aqbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MNpeAcTaBI€HUE H30IMPOLECCOB: H30TEpMa, HM30X0pa,
n3zo0apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUINE JHUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaguu MOIeKyI
OPraHWYECKUX COECTUHEHUI.

OnbIThl 10 AU Y3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JTBM)KECHUSI.

Mopnens onsbira IlITepna.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopens, HIUTFOCTPUPYIOIIAs IPUPOLY TAaBJICHHs ra3a Ha CTEHKHU COCY/a.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS MI€aIbHOIO ra3a, U30MpoLECChI.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

OmpeneneHne Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HW3MEpPECHHMH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. OcHogbl mepmMoOUHAMUKU

TepmonuHamuueckasi cucreMa. BHYTpeHHsIsI sHEprus TepMOAMHAMUYECKOM CHUCTEMBI U
crocoObl €€ n3meHeHus. KonanuectBo Temnotsl U paboTta. BHyTpeHHss 3HEprus 0HOATOMHOTO
UJEAIBHOTO Ta3a. Buasl Teronepenadu: TEMIONPOBOIHOCTb, KOHBEKIUS, N3TyUEHHUE. Y IeTbHast
TEII0EMKOCTH BellecTBa. KoM4yecTBO TEIUIOTHI IPU TEIUIONEPEade.

[Tonsatue 06 agmabatHom mpouecce. IlepBbiii 3akoH TepmoauHamuku. llpumeHeHune
MepBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I'padudeckast naTepnperanus padoThI rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeruoBeie MamuHbl. [IpuHLIKIBL AeiicTBUS TerioBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TeIUIOBBIX MamnHax. Koaddunuent nonesHoro aeiictsus terwioBoi mamuuel. [{ukn Kapuo u
ero Ko PUITMEHT MOJIE3HOTO NEUCTBHS. DKOJIOTHIECKHUE MPOOIEMBI TETUIOAHEPTETUKH.

TexHuueckue yCTpOHMCTBa M MPAKTHUYECKOE IPUMEHEHHE: JIBUraTejlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHHUK, KOHTUITUOHED.

Llemoncmpayuu

V3MeHeHHe BHYTpEHHEHl SHepruu Tena MpH COBEPIICHUH pabOThl: BBUIET NMPOOKU M3
OyTBUIKM TOJI JCWCTBHEM CXAaTOrO BO3JyXa, HarpeBaHHe 3¢upa B JATyHHOH TpyOKke MyTEM
TpeHus (BUICOIEeMOHCTpaIus).



H3meHeHne BHYyTpeHHEH sHepruu (TeMiepaTyphl) Tela Mpu Teronepeaaye.

OmnbIT 10 aanabaTHOMY PACHIUPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Aepecammuvie cocmoanus eeujecmea. Pazosvie nepexoosl

[TapooOpazoBanue u koHaeHcanus. HMcmapenue wu  kumeHue. AOCOTIOTHAs U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3ayxa. HacwlleHHbIi nap. YenbHas Tersiora napooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpuctannmudyeckue u amopdHbIe Tesia. AHU30TPOIHUS CBOWCTB KPUCTAILIIOB.
Kunkue xpuctainel. CoBpeMeHHble Marepuanbl. llnmaBnenwe W Kpucramumzauus. Y AeibHas
TeruioTa muasieHus. Cyonumanus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: TUI'POMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJTYyUYEHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TAPOB.

Kunenue npu moHM>KEHHOM JaBICHUU.

Crioco06bI U3MEPEHHUSI BITAKHOCTH.

HaGntoienue HarpeBaHus U MJIaBICHUS KPUCTAITTMYECKOTO BELIECTBA.

JleMOoHCTpalus KpUCTaJIOB.

Yyenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepeHne OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Paznen 4. DnekrpoauHaMuka

Tema 1. dnekmpocmamuxa

OnekTpu3aius Tel. OJEeKTpUYecKud 3apsan. JlBa BuJa 3IEKTPUUYECKUX 3apsoOB.
[IpoBOHUKY, TUATEKTPUKH U MOTYTIPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsaoB. 3akoH Kysnona. ToueuHbl  2JIeKTpUYECKUH  3aps.
Onektpuueckoe mnone. HanpsoxkéHHocTh snekTpuueckoro mnois. [lpuHuun cyneprno3unuu
AIIEKTPUYECKUX MoJied. JINHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun snexkrpocrarmueckoro mods. [lotenmuman. Pa3HOCTP MOTEHIMAIIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM Mouie. J(uaaexTpuyeckas mpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. DNeKTpPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrUs
3apsYKEHHOT0 KOHJIEHCATOPA.

TexHuueckne yCTpOMCTBA U TNMPAKTHUECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allIUTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMHPOBATbHBIN
anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEN.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DNEeKTpOCTaTUIECKas 3aIllnTa.

JIMBIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOIIAJHA IUIACTHH,
PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosnnblil snekmpuyeckuil mox. Toxu 8 paznuyHuix cpedax



DNEeKTpUYECKUM TOK. Y CJIOBHS CYLIECTBOBAHMS JEKTPUUYECKOrO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. [locToSHHBIN TOK.

Hanpsixenue. 3akon Oma aJig y4acTka Henu.

DJeKTpUUYECKOE COIIPOTHBJIICHUE. VY nenbHoe COINIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, apaieIbHOE, CMEILIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoyins-Jlenia. MomHOCTE 3JIEKTPUUECKOTO TOKA.

DNeKTpOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa asis
MOJTHOM (3aMKHYTOM) AJIeKTprueckoit nemu. KopoTkoe 3aMbIkaHme.

DJeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHCUMOCTh CONPOTHBIICHUS
METaJUIOB OT TeMneparypsl. CBEpXIPOBOIUMOCTb.

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M TpUMECHass MPOBOJUMOCTb TOJIYIPOBOJHHUKOB.
CoiicTBa p-n-nepexoaa. [lonynpoBogHUKOBBIE TPHOOPEI.

DNEeKTpUYECKU TOK B pacTBOpaxX M pacIljlaBax 3JIEKTPOJUTOB. DIEKTPOIUTHUECKAsS
Jucconuanus. JIeKTPOoIIn3.

OnexTpuueckuid TOK B Ta3ax. (CaMOCTOSATENbHBIH M HECAMOCTOATEIBHBIA pas3psi.
Mounus. [lna3ma.

TexHuueckue yCTpOWCTBa M NPAKTHUECKOE TNPUMEHEHUE: aMIepMeTp, BOJBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, IEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIH TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHMSL.

3aBUCHMOCTh COIPOTUBJICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MONEPEYHOI0 CEYEHUSI U MaTepHana.

CMenianHOe COeJUHEHNE TPOBOJHUKOB.

IIpsimoe m3MepeHue 3IEKTPOABIKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAMMOCTD BO3AYyXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOA.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomuol

N3yueHne cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne  3JIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snexktpomnusa.

Me:xnpeaMeTHbIE CBS3U

N3zyuenune kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce oCyHIECTBISETCS € y4€TOM
COJICPIKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nousamus, CBSI3aHHBIE C W3YYEHMEM METOJIOB HAYYHOI'O IMO3HAHUS:
ABJICHUE, HAyuyHbIM (akT, rumores3a, (uU3MyecKas BeJIMYMHA, 3aKOH, TEopus, HaONIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHCTEMbl YpaBHEHHH, JuHeiHas QyHKus, mnapabona,
runep6oia, X rpaguKy U CBOWCTBA, TPUTOHOMETPUUYECKHUE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HMX IPOEKIHH Ha OCH
KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonozus: mexaHnyeckoe IBUKEHHE B )XKUBOU mpupoje, muddys3us, 0cMoc, TEMmI000MeH
JKUBBIX OPraHU3MOB (BUIbI TEILIONEPEaayu, TEIIOBOE PABHOBECHUE), DIEKTPHUUECKUE SIBJICHUS B
JKMUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
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MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, KMIKOCTEH M Ta30B, JJIEKTPUYECKHE
CBOMCTBA METAILIOB, DJICKTPOJIUTUYECKAS TUCCOLMALINS, FalbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3]lyXa, BETPhI, OapoOMeETp, TEPMOMETP.

Texnonoeus: peodpazoBaHKe ABMKEHUH € UCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TCXHUKC, TOAIIMUIIHUKH, HCIIOJB30BAHHUC 3aKOHA COXpPAHCHUA HMITYJIbCA B TCXHHUKC (paKeTa,
BOJIOMET W Jpyrue), [BUTATEIb BHYTPEHHETO CrOpaHus, NapoBas TypOWHA, OBITOBOM
XOJIOAWJIbHUK, KOHAUIIUOHEP, TCXHOJIOIMN IMOJYUCHHSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC
HAHOMATEPHAJIOB, WM  HAHOTEXHOJOTWH,  JJIEKTPOCTATHYECKAas  3alluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MpPHUHTEp, dJIEKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaIbBAHUKA.

11 KIIACC

Paznen 4. DnexkrpogunamMuka

Tema 3. Macnumnoe none. DnekmpomacHUmMHAA UHOVKYUS

IlocTossHHBIC MarHuThl. B3anmopaclcTBHE IIOCTOSHHBIX MarHUTOB. MarsuTHOE IIOJE.
Bexrop marauTHOM MHAYKUUU. [IpUHIMI CynepnO3UIUN MAarHUTHBIX TOJIeH. JIMHUM MarHUTHON
uHayKuuy. KapTuHa mTMHUN MarHUTHOW WHYKLIUU MOJISI HTOCTOSIHHBIX MAarHUTOB.

MaruutHOe 1noJie MPOBOJHHUKA ¢ TOKOM. KapTWHa JIMHUN WHIYyKIMU MarHUTHOTO TOJIS
JUIMHHOTO TPSAMOrO MPOBOJHHKA M 3aMKHYTOTO KOJBLEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opctena. BzaumoeiicTBre MpoOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOTyJIb U HalpaBJIeHHUE.

Cuna Jlopenma, €€ MoOAylb M HampaBieHue. J[BHKEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM mnoJje. PabGora cuisr Jlopenia.

SIBrieHMEe AIEKTPOMArHUTHOM HWHAYKIMU. [lOTOK BekTOpa MArHUTHOM HWHIYKIIUU.
DJIIEKTPOABUKYIIAs CHUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYyKInKu Dapajaes.

BuxpeBoe snexktpuyeckoe mnosie. DIEKTPOABUKYIAS CHIA WHAYKIUU B IMPOBOJHHUKE,
JBHKYILIEMCS [TOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHaykTUBHOCTD. SIBI€HHE CAMOMHAYKIIMH. DJIEKTPOBUXKYIIAS CHJIa CAMOUHIYKIIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOCTOSIHHBIE MAarHUTBHI,
AJIEKTPOMATrHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.

JIMHUM MHYKIIMY MarHUTHOTO TOJIA.

B3auMopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIATA.

SIBIIeHUE DNEKTPOMArHUTHOW UHAYKLHUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIYKIIUUA OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO
IIOTOKA.

SIBiIeHNE CAaMOMHTYKIIUH.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neiicTBus MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue sBieHUs 3JIEKTPOMArHUTHON UHYKIIUH.

Pasznen 5. Konebauus u BOJIHEI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble Ko1e0aHUs



Konebarenbnas cucrema. CBoOoaHbIE MexaHWuyeckue Kkojebanusa. [‘apMoHHUYeckue
konebanusi. Ilepuon, wactora, ammautyga u ¢aza konebanuil. [IpyXUHHBIH MasTHHK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX KoseOanuii. IIpeBpamieHue sHEpruu
MIPY TAPMOHUYECKHIX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJEOAHHS B UACATHLHOM
KoeOaTeIbHOM  KOHType. AHAJIOTUS MEXKIy MEXaHHYSCKUMH | JJICKTPOMArHHUTHBIMHU
konebanusmMu. @opmymna TomcoHa. 3aKOH COXpAaHEHUs DHEPTHH B HJICATHHOM KOJICOATSIIEHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHusX. BrIHyX/IeHHbIE MEXaHUYECKUE KOJICOaHMUs.
Pe3onanc. BriHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[Tepemennsbiii Tok. CHHYCOMIAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenadya U MOTPEOICHHE SIEKTPUUECKON HHEPTHH.
DKOJIOTUUECKUE PUCKU TpHU MPOU3BOACTBE AyeKTposHepruu. KynbTypa HCIOIB30BaHUS
AJIIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHEepaTop MEPEMEHHOr0 TOKA, TUHUU JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanne  mapameTpoB — KojeOaTenbHOW  cHCTeMbl  (IPYXKWHHBIH WK
MaTeMaTUYECKUI MasiTHUK).

HaGmronenue 3aryxaronumx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonienue pesonanca.

CB0OOHBIE AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcmuorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HalpsDKEHHUS OT BpPEMEHH) AJis
AIIEKTPOMATHUTHBIX KOJICOaHHIA.

Pe3onanc npu mocnenoBaTebHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mopeinb TUHUY JIEKTPOIIepeaaun.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnemoBanue 3aBUCHMOCTH TIEPHOA MAJIBIX KOJICOaHUI Tpy3a Ha HUTH OT JJIMHBI HATH
Y MaccChI rpy3a.

UccnenoBanne mepeMEHHOr0 TOKa B I1EMH W3 TOCIEIOBATEIHHO COCIMHEHHBIX
KOHJIEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMACHUMHbIE GOTHbL

Mexanudyeckue  BOJIHBI,  YCJIOBUSL  PACIPOCTPAHECHMS. [lepuon. CkopocTh
pacmpocTpaHeHUs] ¥ JAnuHa BoJHBL [lomepeunbie u mpomonbHble BoNHBL. WHTepdepeHIus u
T paKIus MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CIOBUSI M3JIyYEHHUS! AJIEKTPOMATHUTHBIX BOJIH. B3amMmHuas
opuenranus BekTopoB E, B, V B anekTpomaruutHo# BonHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXCHHME, TMpEIIOMJICHHE, Toispu3anus, audpakmus, wuHTepdepenmus. CKOpOCTbh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIxana smekTpoMarHUTHHIX BOJIH. [I[puMeHeHHEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUMIIBI paInoOCBA3U U TeNIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckne yCTpONCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yAbTPa3ByKOBas AMArHOCTUKA B TEXHHUKE U MEAMIMHE, pajap, paguoNpuEMHHK, TEJIEBU30D,
anteHHa, Tenedon, CBY-neusp.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOJI0TBHBIX BOJH.
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Koneo6mromieecs Ten0 Kak HCTOUHUK 3BYKa.

HaGmoienue oTpaskeHus U MpeIoMIICHHSI MEXaHUYECKHUX BOJIH.

HaGmonenue natepdepeHnnu u Audpakiny MEXaHHIeCKUX BOJH.

3BYKOBOH pPE30HAHC.

HaGmoieHue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYJIOM M YacTOTOM
KOJIeOaHUH.

HccnenoBaHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepGepeHIHs.

Tema 3. Onmuxa

['eomerpuyeckass ontuka. [IpsMonvHETHOE pacnpoCTpaHEHHWE CBETa B OJHOPOAHOMN
cpene. JIyu cBeta. ToueuHblii HCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpaskeHUs cBeTa. llocTpoeHne n300pakeHUN B IJIOCKOM
3epkaie.

[Ipenomiienne cBeTa. 3aKkOHBI MpeNOMIICHUs CcBeTa. AOCONIOTHBI TOKa3aTelb
npenomiuenus. [lonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroia MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus csera. CiioxxHbIi cocTaB Oenoro cera. L{Ber.

CoOuparonie M paccewBarolive JIuH3bl. ToHKas JsnH3a. POOKYCHOE pacCTOSIHHE U
onTHYecKas cuia TOHKOM JuH3bL. [locTpoeHue n3zoOpakeHni B COOMPAIONINX U PACCEUBAIOIINX
auH3ax. PopMyIia TOHKOW JIMH3BI. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHblE WMCTOYHUKH. Y CIIOBUS
HAOJIO/IEHUSI MAaKCUMYMOB U MUHUMYMOB B UHTEP(GEPEHIIMOHHONW KapTHHE OT JIByX CHUH(A3HBIX
KOI€PEHTHBIX UICTOYHUKOB.

Hudpakuust ceta. JudpakuuonHas pemeéTka. YclIoBUe HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHUYeCKHE YCTPONCTBA W MPAKTUYECKOE NMPHUMEHEHHWE: OYKH, Jyma, Qoroarmapar,
MPOSKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA, TU(paknoHHAs peréTka,
HOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHEeHUe, OTpakKeHUEe U IpejomiieHue cpera. OnTuueckue
pUOOPHI.

[TonHnoe BHyTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue CBONCTB N300payKEHHM B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeIeCKOna.

Habmonenue nnrepdepeHnnn ceera.

Habmtonenue nudpakuuu cera.

HaGmoienue nucnepcun cBera.

[Tomyuyenue crekTpa ¢ HTOMOIIBIO MPU3MBI.

[Tony4yeHnue ciekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKY.

HabGutoienue nomisipusanuy cBera.

Yyenuueckuu skcnepumenm, nabopamopnvie pabomuol

N3mepenue nokaszatesns IpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300paKEHUM B JIMH3AX.

HaGmronenue aqucnepcun certa.

Pa3zpnen 6. OCHOBBI clleIMATILHON TEOPUU OTHOCUTEIIBHOCTH

['paHnubl NPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynarsl cnenuanbHOW TEOopuu
OTHOCHUTENIbHOCTH: HMHBApUAHTHOCTb MOJYJII CKOPOCTHM CBE€Ta B BaKyyMe, NPHHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKpAIEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKONU YACTHUIIBI.
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CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUILbl. DHEPIUs OKOS.

Paznen 7. KBanTtoBas ¢pusuka

Tema 1. Dnemenmuvl K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPIUsl U UMITYJIbC
¢doroHa.

OtkpeiTue u wuccnenoBanue ¢orodpdekra. Omnpitet A. I'. CromeroBa. 3aKOHBI
dororddekra. YpaBHenue Diinmreiina 1 potodrddekra. «KpacHas rpanumay Gorodrddexra.

Hasnenue ceera. OneiTel [1. H. JIeGenena.

XuMHryeckoe IEUCTBHE CBETA.

TexHuueckue ycTpoicTBa M NPaKTUYECKOE MpUMEHeHHe: (POTorIeMeHT, (OTONATUHUK,
COJIHEeYHast 6aTapest, CBeTOAHO.

Jlemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporosgdexra.

Ceeronuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopma no paccesauto a -uactuil. [Lianerapras
Mozenb atoma. Iloctynatel bopa. M3nydenne u nornomenue GOoTOHOB IMpU IEpEexo]e aroma ¢
OJIHOTO YpPOBHS »Hepruu Ha aApyroil. Bunel cnexktpoB. CnekTp YpoBHEH »HEpruu aroma
BOZOpPOAA.

BonHoBbie cBoiicTBa yactull. Bonuel ae bpoiins. KoprycKyisspHO-BOJHOBOW Tyaau3M.

CrHIOHTaHHOE U BBIHYKJEHHOE U3IIyYCHHE.

TexHHYeCKHE yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Monens onsita Pesepdopna.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

Habmnronenue nuHeHYaTbIX CIIEKTPOB U3TYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HaGmronenue nuHedaToro crekrpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  OKa3bIBAIOIME  CIOXKHOCTb  cTpoeHuss  sapa.  OTKpeITHE
panuoaktuBHOCTU. OnbITEl Pezepdopra no onpeneneHuo coctaBa painoaKTUBHOIO U3IYUYEHHUS.
CoiicTBa anba-, 6eTa-, raMMa-u3iydeHus. BiusHue paquoakTUBHOCTH Ha )KUBbIE OPTraHU3MBbI.

OtkpeiTHe mpoToHa M HeWTpoHa. Hykimonnas moxens siapa I'eiizenGepra-lBaneHko.
3apsn sapa. MaccoBoe uuciio siipa. M30Tomnsl.

Anbda-pacnaa. DIeKTpOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-usznyueHue. 3akoH
paZvoaKTUBHOTIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl sapa.

SAnepHble peakuuu. JlelleHUE U CUHTES sIIEp.

SAnepusiii peaktop. TepmosinepHsiit cunres. IlpobimeMbl U MEPCHEKTUBBI  SAEPHOM
HHEPreTHKU. DKOJIOTUYECKUE aCIeKThI SAEPHON SHEPreTUKU.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HaOMIOEHNS U PETUCTPALIMH IEMEHTAPHBIX YACTHLI.

dyH1aMEeHTaJIbHBIE B3aMMOICUCTBUS. ENMHCTBO (pr3nyecKkoi KapTHHBI MUpA.

TexHu4yeCcKkne yCTpoOICTBa M NMPAKTUYECKOE NMPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHIL.

Yuenuueckuui sxcnepumenm, rabopamoprule pabomul
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HccnenoBanue TpeKOB 4acTHIL (IO TOTOBBIM (OoTOTpadusim).

Paznen 8. DneMeHTH aCTPOHOMUU U aCTPOPU3UKHI

Oranel pa3BUTHA acTpoHOMHUM. llpukiagHoe W MHPOBO33PEHUYECKOE 3HAUYECHUE
aCTPOHOMUM.

Bup 3Bé3anoro neba. Co3Besaust, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBHKEHHE.

ConHeuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHepruu ConHua M 3BE34. 3BE3NBI, MX
OCHOBHbIE XapaKTEPUCTUKH. JlnarpaMmMa «CHEeKTpaJbHBIA KIacC - CBETUMOCThY. 3BE3/1bI INIABHOMN
MIOCJIEIOBATEIPHOCTH.  3aBUCUMOCTh ~ «Macca - CBETUMOCTb» I 3BE3]  TJIaBHOU
IOCIIeA0BAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE€3n. COBpEMEHHBIE TNIPEACTABICHUA O
IIPOUCXOXKAECHNN U 3Boatonuu ColHIA U 3BE31. DTalbl )KU3HU 3BE3 .

Mneunsiii Ilyte - Hama [Manmaktuka. [lomoxenue u nBmwxenne ConHua B ['amakTuke.
Tuns! ranaktuk. PaguoranakTuky v kBa3zapsl. YEpHBIE IBIPHI B ApaxX IalaKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Paz6eranume ramaktuk. Teopus
bonbioro B3psiBa. PennkTOBOE N3IyUYEHHE.

MacumrabHast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habuntoienust HeBOOpPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIbIOTEPHBIX NMPUIIOKEHHUN
JUTSL OIIPEJIEICHUS TT0JIOKEHHUS HEOECHBIX OOBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Ha6monenus B reneckon Jlynsl, utaner, Mieunoro [TyTu.

O6o0maroiee MOBTOPEHHUE

Ponp ¢u3ukn u acTpOHOMHH B HKOHOMMYECKOW, TEXHOJOIMUECKOW, COLUAIBbHOW U
THYECKON cdepax MAEATeNbHOCTH YEJIOBEKa, poJib M MeCTO (U3MKH M aCTPOHOMHUHM B
COBPEMEHHOM Hay4yHOHl KapTHHE MHpa, poib (usnyeckod Teopud B (HOPMHUPOBAHUU
NpeCTaBICHUN 0 PU3NUECKON KapTHHE MUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHHUIN O IPUPOJE.

MexnpeaMeTHBIE CBSI3U

W3zyuenune kypca ¢usukm 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4€ToM
COJIEPKATENbHBIX MEXKIIPEJIMETHBIX CBsI3€il C KypcamMH MaTeMaTHKH, OHWOJOTHH, XHMUH,
reorpaduu U TEXHOJIOTHUHU.

Meosicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO IMO3HAHUS:
SBJICHHE, HAyuyHbIH (akKT, runoresa, (u3nueckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJECHHE,
HKCIEPUMEHT, MOJEIUPOBAHKE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHMH, TPUTOHOMETpUUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TaHIT€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U HX
IPOEKIMM Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOJHBIC AJIEMEHTAPHBIX (YHKLHUH,
NPU3HAKU TOJO0US TPEYTOJIbHUKOB, ONpeIeIeHNE TUIOMAAN TNIOCKUX GUTyp U 00BbEMa Tell.

Buonoeus: snekTpuueckue SBICHUS B JKUBOHM INpHUpone, KojeOaTelbHbIe ABIKEHHS B
JKUBOW IIPUPOJAE, ONTHUYECKUE SBICHUS B KMBOM IPUPOJE, NCUCTBUE pagualuyd Ha >KUBbIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOMN PEIIETKY, CIIEKTPaJIbHbIN aHaH3.

l'eocpagpusa: MarHUTHBIE TIONIIOCA 3€MIIH, 3aJIe)KH MArHUTHBIX Py, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3eMJIICTPSCEHUM.

Texnono2us: TUHUM JJIEKTPOIEpead, TEHEPaTop MEPEMEHHOIO TOKA, 3JIEKTPOBUTrATEIlb,
MHIYKIUOHHAs Ie4b, pajgap, pPaAUONpUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHas 6aTapes.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3MKE HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHNMA
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OcBoenne y4yeOHoro mpenmMera «®Pu3uka» Ha YpOBHE CpeJHero obmero oOpa3oBaHUs
(0a30BBIf  ypOBEHb) [JODKHO  OOECHEUUTh  JIOCTHIKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3VIJIBTATDBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpenmera «Duszmkay JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMECH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHWEHTAIMi, TIMO3UTUBHBIX BHYTPEHHUX
yOKICHUI, COOTBETCTBYIOIIMX  TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOINeCTBa,
pacIIipeHre >KU3HCHHOTO ONBITA W OIBITA JICATEIHPHOCTH B IMPOIECCE PEaM3aMA OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU OOydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIEYETIOBEUECKHX T'YMAHUCTHUECKUX M JIEMOKPATHYECKUX
LICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B HMHTEpECax TIpaKIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3AIIHH;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C HUX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOH M BOJIOHTEPCKOM NEATCIILHOCTH,

2) MaTPUOTHYCCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPaXKTaHCKON MACHTHYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTH)KCHUSM POCCUHCKUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHHUS,;

CIOCOOHOCTH OIEHUBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B ICITEILHOCTH YUEHOTO;

OCO3HAHWE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) SCTETUYECKOrO BOCIIUTAHUS:

ACTETHYECKOE OTHOIIIEHUE K MHUPY, BKJIFOYAsI SCTETUKY HAYIHOT'O TBOPUYECTBA, IPUCYIIIETO
¢buznyecKoil HayKe;

5) TPYIOBOTO BOCIIUTAHUS:

UHTEpEeC K pa3iuuHbiM cdepaM npodhecCUOHATBFHOW NeATeIbHOCTH, B TOM YHUCIE
CBA3aHHBIM C (HU3UKONH W TEXHHKOW, yMEHHE COBepUIaThb OCO3HAHHBIM BBIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHUIO M CaMOOOPa30BaHUIO B 00MacTU (HU3UKU HA
MPOTSKEHUH BCEU KU3HU;

6) SKOJOTUYECKOTO BOCITUTAHHUS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOM KYyJBTYphl, OCO3HAHUE TIIOOATBLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE JIECHCTBUM B OKPY’KAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
LeJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

pacIIMpeHre OIbITa JEATSIBHOCTH OSKOJOTMYECKOH HAIPABJICHHOCTH HA OCHOBE
UMEIONIUXCS 3HAHUN 110 (pr3uKe;

7) UEHHOCTH HAYyYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs HU3NUECKOI HAYKU;

OCO3HaHUE [IEHHOCTU HAay4YHOH AEsITebHOCTH, TOTOBHOCTDH B IIpOIECCe U3yUeHus: (PU3NKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIE0BATENBCKYIO IEATENbHOCTh HHIMBUIYAFHO U B TPYTIIIE.
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METAIIPEJMETHBIE PE3VJIbTATDI

[To3naBaTenbHbIE YHUBEpCAbHBIE YUeOHbIE

nerctBus ba3oBble JIOTMYECKUE NEUCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyallU3UPOBAaTh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEAEIATH LIENU ACSITEIbHOCTH, 33aBaTh IAPAMETPbl U KPUTEPUU UX TOCTUKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UICCKUX SBIICHUSX;

pa3pabaTbIBaTh IUIaH PEUICHUS TIPOOIEMBI ¢ yUETOM aHaIN3a HMEIOLINXCS MaTepHaIbHBIX
1 HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTH, OLEHUBATh COOTBETCTBHE DPE3YJbTATOB LENSIM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh W BBINOJHATH pabOTy B YCIOBUSAX pPEabHOr0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble uccienoBaTeabCKue N1eHCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATHIMHI U METOIaMU (PU3UUECKOM
HAYKHU;

BJaJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEILCKOM M MPOCKTHOM AEATENILHOCTH B 00JacTh
($U3KKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pPEIICHHUs 3a]a4
(GU3NYECKOT0 coAepKaHUsl, IPUMEHEHHIO Pa3IUYHbIX METOJI0B MIO3HAHHUS,

BJIa/IETh BUJAMH JIEATEIbHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €ro HMHTEpIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUAX, B TOM YHCIIE MPU CO3AaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH PUYUHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJlM3UpOBaTh 3a/lady, BbIABUIATH
TUIOTE3Y €€ pEelIeHUs, HaXOAUTh apryMEHTHI Ui JOKa3aTelbCTBA CBOMX YTBEPKICHHI, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

aHAJIM3MPOBATh TMOJNYYEHHBIE B XOJI€ pEHICHHUS 3a7aud pe3yNbTaThl, KPUTHUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00Pa30BATENBHOU JEATEILHOCTH, B
TOM YHUCJIC TIPH U3YYCHUH (PU3UKU;

JTaBaTh OIICHKY HOBBIM CHTYallUSM, OLIEHUBATH MPUOOPETEHHBIN OMBIT; YMETh IEPECHOCUTD

3HAHUS 10 (PHU3HKE B MPAKTHYECKYIO 001aCTh )KU3HEACITEIHHOCTH; YMETh HHTETPUPOBATD

3HaHUSA U3 Pa3HbIX NPEIMETHBIX 00JIaCTel; BBIABUraTh HOBBIE UJIEH, IIpEIIaraTh

OpUTMHAJIbHBIE TTOJIXO/IbI U PELIECHUS; CTABUTH MIPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINe

aJIbTePHATUBHBIE PELICHHUS.

Pabota ¢ uapopmanmei:

BJIa/IE€Th HABBIKAMU MOJTy4YeHHs HHPOpMaIu (pU3NUecKoro coep:kaHus U3 HCTOUHUKOB
pa3HBIX TUIOB, CAMOCTOSTENILHO OCYIIECTBIIATH MOUCK, aHAIIN3, CUCTEMATU3AIIHIO U
UHTEPIIpEeTANI0 MHPOPMAIIK Pa3INYHbIX BUIOB U (HOPM MPEICTaBICHHUS; OLIEHUBATH
JIOCTOBEPHOCTH MH(OPMAIIHIH;

UCIIONIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pEIICHNH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPTraHM3AIMOHHBIX 337a4 C COOJOJICHUEM
TpeOOBaHUI PTrOHOMHUKH, TEXHUKH 0€301MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHus, TPAaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOHN 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUs B pa3IMYHBIX (opmarax ¢ y4EToM
Ha3HayeHus: MHQOpMAlMM U  LEJNEeBOM ayJUTOpUHM, BBIOMpas ONTHUMaJbHYIO GopMy
MIPEJICTaBICHUS U BU3YyaTH3al1H.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE IEHCTBUS: OCYIIECTBISATH OOIICHUE Ha
ypokax (pU3WKU U BO BHEYPOUHOU JESTENbHOCTH; PACIO3HABATD MPEANOCHIIKYA KOHPIMKTHBIX
CUTyallui U cMsIr4aTh KOH(DIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C
HCII0JIb30BAHUEM SI3bIKOBBIX CPEICTB;
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MOHMMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYATbHON pabOTHI;
BBIOMpATh TEMATUKY ¥ METOJbI COBMECTHBIX ACHCTBUIA C YU4ETOM OOILINX HHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0T0 4JeHa KOJIEKTHBA;

MPUHUMATH 1I€JIM COBMECTHOM JEeSATENbHOCTH, OPraHU30BbIBATH M KOOPJIUHHUPOBATH
JIEUCTBUA MO €€ JOCTHIKEHUIO: COCTAaBJIATH IUIAH JEUCTBUM, PaCIpelesiATh POJIU C YUETOM
MHEHHUI Y4aCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIAJa M Ka)/JI0r0 y4aCTHUKA KOMaH/bl B OOIIHI pe3yibTar
10 pa3zpaboTaHHBIM KPUTEPUSIM;

mpeasiaraTh HOBBIE TPOEKTHI, OIEHWBATHh HJCH C TIO3WIIMHA HOBU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B pPA3JIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsTuBHbIe yHUBEpCaTbHbIE YUEOHbBIE

neiictBusa CamoopraHu3anus:

CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATENBHYIO NEATEIBHOCTh B 00JacTH (U3MKU U
aACTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTABUTH M POPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELIECHUS PACUETHBIX M KAaYECTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHHUSI TPAKTHUECKOHM paboThl € y4€TOM HUMEIOUIMXCA PpECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTCHU;

JaBaTh OIICHKY HOBBIM CHTYaIIUsM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH; AeaTh
OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIIeHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OMbIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO J3PYIUIUMU B o0jactu (U3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBINA YPOBEHbD.

CaMOKOHTpPOJIb, SMOIIMOHAJIbHBIA MHTEJUICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQ/ICTh HaBBIKAMU MMO3HABATEIBHOMN peieKCHN KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHIA
Y MBICJIUTEIBHBIX IPOLECCOB, X PE3YJIHTATOB U OCHOBAHUI;

WCTIOJIB30BaTh MPUEMBI peIICKCHH TSl OIICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOCBPEMEHHO ITPUHUMATH PEIICHHSI 10 UX CHIDKCHHIO;

MIPUHUMATh MOTHBBI M ApTYMEHTBI JPYTUX MPU aHATN3E PE3YIHTATOB JIEATEILHOCTH;

MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JIE€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpouecce AOCTMXEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTpamMMmbl Mo (Qu3uKe
JUIs  ypOBHS cpeaHero ooOumero oOpa3oBaHus y  OOYyYarOIMXCS  COBEPIICHCTBYETCS
AMOIIMOHANIBHBIN UHTEJIEKT, IPEINOararoIui c)OpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTH HANPaBJICHUS Pa3BUTHUs COOCTBEHHON SMOIMOHAIBLHOMN cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBAHU, BKJIIOYAIOLIETO CaMOKOHTpOIJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEACHHE, CIOCOOHOCTh aJalTHUPOBAaThCA K HSMOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAlLlMU, BKJIOYAIOMIEH CTpPEMJICHHE K JOCTIKEHUIO LEIH U yCHexy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXO/s U3 CBOMX BO3MOXKHOCTEN;

SMIATHM, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBHIBaTh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPANBaTh OTHOIICHUS C APYTUMU
JOABMU, 3a00TUTHCS, TPOSBISATH UHTEPEC U pa3pemiaTh KOHGIUKTHL

ITPEAMETHBIE PE3VYJIbTATHI
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K xoniy oOyuenusi B 10 kiacce mpenaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCSl YMEHU:

JI€MOHCTPHPOBATh Ha MpUMepax pojb U MeCTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPA, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHOJIOTMM, B IMPAKTUYECKON
JIeITEIILHOCTH JIFOJICH;

YUUTBIBATh TPAHUIBl NMPUMEHEHUS W3YYCHHBIX (DU3MYECKHX MOJEJeH: MaTephaibHas
TOYKa, WHEpPIUAIbHAS CHUCTeMa OTCUéTa, abCONIOTHO TBEPAOE TENI0, MICANBHBIA Ta3, MOIEIH
CTPOEHHS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOUCHHBIN 3JIEKTPUUECKHUM 3apsii MPU pELICHUU
buznyecKux 3a1ay;

pacrio3HaBaTh (pu3Myeckue sBIEHUs (TPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHHs BELIECTBA W SJIEKTPOAUHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE NaJeHHE Ted,
JBUKEHHE 110 OKPYKHOCTH, MHEPIHS, B3auMoielicTBre Tel, Auddy3usi, OpoyHOBCKOE TBUKEHUE,
CTPOCHHUE >KUJKOCTEH M TBEPABIX Tell, U3MEHEHNE 00bEMa Tesl IPU HarpeBaHUU (OXJIAXKJICHHUH),
TEIUIOBOE pPABHOBECHE, MCIAPEHUE, KOHACHCALMSA, IUIABJICHHE, KPUCTAJUIM3ALMs, KHUIICHUE,
BJIQ)KHOCTb BO3/yXa, MOBBIILIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b
MEXJly HapaMeTpaMH COCTOSIHUSI Ta3za B M30IpoLeccax, JIEKTpU3alus Tel, B3auMOJCHCTBHE
3apsJI0B;

OIMCHIBATh MEXaHWYECKOE IBIKEHHUE, MCIIONB3YsS (PU3MYECKHE BEIIMYMHBI: KOOPIWHATA,
IIyTh, MEPEMENICHUE, CKOPOCThb, YCKOPEHHUE, Macca Telld, CWIA, UMIYJIbC Teld, KHHETHYeCKast
SHEprusi, MOTEHLMAJbHAs DSHEPrus, MexaHudeckas paboTa, MeXaHUMYecKass MOIIHOCTb; IpHU
OMMCAHUU MPABUIBHO TPAKTOBATh PU3NYECKUIT CMBICI UCIIOJIb3YEMBIX BEIHUMH, X 0003HAYECHHUS
U eAUHMIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME NAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJIEHUS, HCIOJIb3YS
¢u3uueckue BEIMYUHBL [aBJIEHUE Ta3a, TEeMIepaTypa, CpelHsAs KHHETHYeCKass JSHeprus
XA0TUYECKOIO JIBJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHAas CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSs JHEprusi, padora rasa, KO3QQHUIMEHT IMOJE3HOTO JECUCTBHS TEIIOBOTO
JIBUTATEJIS; TIPH OMUCAHUU MTPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI MCIIOJIb3YEMBIX BEJMYHH,
uxX 0003HaueHWs] M EIMHHUIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUMHAM;

OIKCHIBaTh M3yUEHHBIE AJIEKTPUYECKUE CBOMCTBA BEIECTBA U JJIEKTPUUECKHE SIBICHUS
(mpotiecchl), UCMONB3Ys (PU3NYECKUE BEIMUMHBI: 3JIEKTPUUECKHUM 3apsij, 3JIEKTpUYECKoe TMoJe,
HaIlpsOKEHHOCTh TOJIA, IOTEHLHWAaJ, pa3sHOCTh MOTCHLUHMAJIOB; IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIBb3YEMbIX BEJIUYUH, UX OO0O3HAU€HUS M €IUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C IPYTMMH BETUYHHAMU;

aHaAJIM3UPOBaTh (DU3MUYECKUE TMPOIECCH U SIBICHUS, UCIONB3Yysd (U3NYECKUE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemupHoro tsaroreHus, I, II m III 3akonbl HbproTOHA, 3aKOH COXpaHEHUs
MEXaHUUYECKON PHEPIUH, 3aKOH COXPAHEHHS MMILYJIbCa, IPUHIUI CYNEPHO3ULIUUA CHJl, TPUHIUI
paBHOIIPABUSl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEAHEH KUHETHMUYECKON 3HEPIMM TEIUIOBOIO JBHIKECHUS
MOJIEKYJT ¢ aOCONIIOTHOW TEeMIIepaTypoi, MEpBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3indarh CIOBECHYIO (HOpMYITHUPOBKY
3aKOHA, €r0 MaTeMaTU4YEeCKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHIUIBI JIEHCTBUS MAalllH, NPUOOPOB M TEXHUYECKHX
YCTPOICTB; pa3nu4aTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI MO HCCIEAOBAaHUI0 (U3WYECKUX SIBICHUM M TPOIECCOB C
WCIIOJIb30BAaHNUEM MPSIMBIX U KOCBEHHBIX U3MEpEHHH, TP 3TOM (POPMYITHUPOBATH
npobiieMy/3aqaqy ¥ TUIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOUpaTh YCTAaHOBKY U3 MPEATIOKEHHOTO
000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIIMPOBATH BHIBOJIBL;

OCYILIECTBIISITh TNPSAMBbIE UM KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH, HPU HTOM
BBIOMpPATh ONTUMAIBHBIA CHOCO0 W3MEPEHUS U UCIOJIb30BaTh HM3BECTHBIE METONbI OICHKH

17



MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PHU3MUECKUMH BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPHU H3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (HUKCHUPOBATH PpPE3yJIbTaThl
MOJTYYEHHOM 3aBHCUMOCTH (PU3NUECKUX BEITUUMH B BUJIE TaOJIHIl U TPapHKOB, ATaTh BHIBOJIBI IO
pe3yJibTaTaM MCCIIE0BaHuUs;

coOmogaTh mpaBwiia Oe30MacHOro TpyZa NpU MPOBEACHWU HUCCIEAOBAHHA B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4YEeOHO-MCCIIeIOBATEIbCKOW W TMPOEKTHOM JAEATENbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000pyA0BaHUS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJlaHHOM (DM3MYECKON MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbI U IPUHIMIBI, HA OCHOBE aHAJIM3a yCJIOBMs 3aJauu BbIOMpaTh (PU3UUYECKYIO
MOJI€JIb, BBIIENATH (PU3MUECKUE BEJIWYMHBI U (OpMYyJbl, HEOOXOoAuMBbIE Ul €€ pelieHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyUYEHHOI0 3HauUeHHs! (pU3nuecKol BEIMYHHBI,

pelaTh KaueCTBEHHbIE 3a/1a4M: BBICTPAUBAaTh JIOTUYECKH HENPOTUBOPEUMBYIO LEHOYKY
paccyXJIeHUI C ONOPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHMUS;

UCMOJNb30BaTh TPU PEUICHHHM Y4YeOHBIX 3a7ad COBpPEMEHHbIEe HH(POPMALMOHHBIC
TEXHOJIOTUHM JUISL TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMU M IPEICTaBICHUs Y4eOHOH M
HAYYHO-TIONYJISIpHOW WH(pOpMANKY, TOJIYYEHHOW W3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKU
aHAJM3UPOBATh MOJyYaeMyto HH(pOpMaIHio;

MPUBOIUTH MPUMEPHI BKJIa/la POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE IIPOLIECCOB OKPYKAIOUIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHUE 3HAHHWA N0 (U3MKE B TOBCEAHEBHOW JKHU3HM IS
obecrieueHnst 6€30MaCHOCTH MPH OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMH, TS
COXpPaHEHMs 3/I0pOBbsI U COOJIIOJICHHS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXkKarolleil cpere;

paboTaTe B TpyIIE C BBINOJHEHHEM pAa3JIMYHbIX COLMUAIBHBIX PpOJIEH, IIaHUPOBAThH
paboTy TpyIIBl, PALMOHATIBHO PACHPENENATh O0A3aHHOCTH M IUIAHUPOBATH JESATEIBHOCTh B
HECTaHJApPTHBIX CUTyalUsIX, aJ€KBATHO OLIEHMBATH BKJAJ KaXXJOTO0 M3 yYaCTHUKOB IDYyIIBbI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K koniy oOyuenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHH:

JIEMOHCTPHPOBATh HAa TMPUMepax pojb U MeCTO (HU3HUKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KapTHHBI MHUpa, B Pa3BUTHUH COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B NMPAKTUYECKON
JEeSTEIbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TpaHMIBI TPUMEHEHUS M3YYEeHHBIX (U3MYECKUX MOJeNel: TOUYeUHbIN
NIEKTPUUYECKUM 3apsl, Jyd CBeTa, TOUYEYHBIM MCTOYHMK CBETa, sAepHas MOJENb aToMa,
HYKJIOHHAsl MOZIEJIb aTOMHOTO sIJIpa IIPU PELIEHNN (GU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3UUECKue sBICHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY M KBAaHTOBOHN (DPU3MKH: 3JIeKTpHUecKasi MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MArHUTHOE JECHCTBHS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
MHAYKIHS, JEMCTBHE MAarHUTHOIO IO Ha IPOBOJHUK C TOKOM M JBIKYIIMHCA 3apsf,
AIIEKTPOMAarHUTHbBIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEeHHE CBETa, OTPaXKEeHHUE,
npejoMieHue, HWHTeppepeHnus, Iupakuus U TOJsApH3alMs CBeTa, UCIEPCHsS CBETa,
doroanekrpudeckuii 3pdext (pororddexT), cBeToBOE NaBlIcHNE, BOSHUKHOBCHHE JTHHEHYATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAs! U MCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIUCHIBAaTh M3yUYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MAarHUTHbBIE, ONTUYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX CPEN) M 3JIEKTPOMArHUTHBIE SBJIEHUS (TPOILIECCHI),
UCTONb3ysl (U3MYECKHE BEIMYMHBL: VIEKTPUUYECKUH 3apsl], CHUlIa TOKa, 3JIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOABIIKYIIAs CUIIA,
paboTa TOKa, MHAYKLUUS MarHUTHOrO Mo, cuiga Ammnepa, cwia JlopeHna, MHIYKTUBHOCTh
KaTYyIIKH, SHEPrUsl 3JEKTPUYECKOr0 M MAarHUTHOIO MOJIeH, Mepuox M 4YacToTa KojeOaHUil B
K0JIeOaTeNbHOM KOHTYpE, 3aps] U CHjla TOKa B IPOIEcCe FapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKyCHOEe pacCTOSHUE M OINTHYECKas CHUjla JIMH3bI, MPHU ONUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX BEIHYMH, MX O0003HAuYeHUS W EAWHUIIB,
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yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C IPYTMMH BETUYHHAMU;

OMUCHIBATh HM3yYCHHbIE KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCHONB3Ys (U3HUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETa, HHEPrus M
UMIynsC (OTOHA, TEpHOJ TOJypacmana, dHEPrus CBS3M AaTOMHBIX SIep, IMPH ONUCAHUU
MPAaBUIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCIHOIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W
CIMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE NAHHYIO (U3UYECKYIO0 BEIHUYMHY C JIPYTHMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3UMUECKON BEIIMYNHBI;

aHAIM3UPOBATh (PU3UUYECKHE TPOIECCHl M SBJICHUSI, UCIOJB3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIEL:  3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U APAIIETFHOTO COSTUHECHUS
MPOBOJHUKOB, 3akoH Jlxkoynsa-JIeHlla, 3akOH  2JIGKTPOMAarHUTHOW  WHAYKIHMH, 3aKOH
MPSIMOJIMHEMHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXXCHHS CBETA, 3aKOHBI MPETOMIICHHUS
cBeTa, ypaBHeHue OiHIITeHHa 11 (oTodddexTa, 3aKOH COXpaHEHUS DSHEPruu, 3aKOH
COXpaHEHHUS UMIIYJbCa, 3aKOH COXpPAaHEHUS »JJIEKTPUUYECKOTO 3apslga, 3aKOH COXpaHEHHUS
MacCoOBOI'O 4HWcCja, NOCTyJaThl bopa, 3aKOH paguOaKkTUBHOrO paclajaa, MpU 3TOM paszindyaTh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAKCHHE W YCIOBHS (TPaHHUIIBI,
001acTH) MPUMEHUMOCTH;

ONpeesATh HANpaBJICHUE BEKTOpPA MHIYKIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh U300paKEHUE, CO3/]TaBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOM JINH301;
BBITIOJTHSITH KCIIEPUMEHTHI 110 UCCIICTOBAHNIO (PU3UUECKUX SIBJICHUHN U TIPOIECCOB C
HCITOJIb30BAHNUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHI: IPU TOM (GOPMYITHUPOBATH
npo0semMy/3anady U TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000pyA0BaHuUs, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITH TPSIMBbIE U KOCBEHHBIE H3MEPEHUS (PU3NUYECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS U HCIOIb30BaTh M3BECTHBIE METOMBI OILIEHKH
MOIPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH  (U3UYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHMI: MPU 5TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpPOBATH PE3yNbTAThl IMOJYYCHHOUN
3aBHCHMOCTH (PU3NYCCKUX BEIUYHH B BHJIC TAOIUI] ¥ TPaUKOB, I€7aTh BHIBOABI IO Pe3yJIbTaTaM
UCCJICIOBAHMS;

coOMroaTh TpaBuia OE30MacHOTO TpyJa IMPHU IMPOBEICHUU HCCICIOBAHUN B paMKax
y4eOHOTO  DKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEIIbCKOM U TPOEKTHOM JCSATENHHOCTH C
WCITOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 000PYI0BAHUS;

pemath pacy€THbIE 3aJayd C SBHO 3aJaHHOM (IM3MYECKON MOJENbI0, HCIOIb3Ys
¢buznyeckre 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIW3a YCIOBHS 33/1a4d BBIOUPATH (DU3HUECKYIO
MOJieb, BBIACTATh (pU3MUecKue BeIMYUHBI U (HOpMyInbl, HEoOXonuMble ANsi €€ pelieHHs,
MIPOBOAMTH PACUETHI U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYeHHS (PU3NUECKON BEeTHUNHBI,

pelniaTh KaueCTBEHHBIC 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO LIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTIONIb30BAaTh TMPH PEHICHUH YYeOHBIX 3aJady COBPEMEHHbIE HWH(POPMAIMOHHEIC
TEXHOJOTHH JJIsi TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU W TPEICTABICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHONH WH(GOpMAIMK, TOJYYCHHOW W3 pPa3IMYHbIX HMCTOYHUKOB, KPUTHYCCKU
aHAJTM3UPOBATH MMOTyIaeMYI0 HH(OPMAIIHIO;

OOBSACHATh TPUHIHUIBI JCUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasznuyaTh YCIOBUS UX 0€30MacHOTO MCTIOJIb30BaHUS B TIOBCETHEBHON KU3HU,

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX M 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSCHEHHE MPOIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHHUA TO (U3UKE B TOBCEAHEBHOW JKHU3HHM IS
obecrnieyeHust 6€30MaCHOCTHU MPH OOpAIEeHUH C TPUOOPAMU U TEXHUYECKUMHU yCTPOUCTBAMH, IS
COXPaHEHHUS 3I0POBbs U COOIIOCHUS HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyMIe C BHINOTHEHHEM Pa3IUYHBIX COIMAIBHBIX POJeH, MIaHUPOBATh
paboTy TpyIIbl, PalMOHAIBHO pAaCHpenesaTh OOS3aHHOCTH W IUJIAHHPOBAThH ACSITEIHLHOCTH B

19



HECTAHAAPTHBIX CUTyalUAX, aJICKBATHO OLCHUBATHL BKJIAA KaXIOTO U3 YYACTHUKOB TI'DYIIIBI B
pemcHuc paCCManHBaCMOﬁ HpO6HeMLI.
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TEMATHUYECKOE INTAHUPOBAHUE
10 KJJACC

No HanmenoBanue pas3znennoB u TeM nporpammel  ([KoJimuecTBo 4acoB DIEKTPOHHBIE (uudpoBsbie)
/11 Bcero |[KoutposbHbie [TpakTHUECKHEe 00pa3zoBaTeNbHBIC PECYPCHI
aboThI abO0ThI
Paznen 1. DUSUKA U METO/Ibl HAYYHOI'O TTO3HAHW A
11 @du3nKa 1 METOJIbl HAYYHOTO TTO3HAHUSA b bubnroreka HOK
11 KJACC https://rn.edsoo.ra/7f41bf72
Ne HaumeHnoBanue pa3zenon U TEM KonnuecTBo yacos OnexkTpoHHble  (uM(ppoBbIE) 00pazoBaTEILHBIC
/I [IpOrpaMMBbl Bcero  [KonrtpoibHbIe [IpakTudeckue PECYpCEI
aboTHI aboTBI
Paznen 1. JIEKTPOAMHAMUKA
1.1 MarautHoe  ToJie.  DJIEKTPOMarHUTHas 1 1 3 bubnmnoreka [{OK https://rn.edsoo.ra/7f41c97¢c
VHTYKITUS
Mrtoro no pazgeny 11
Pasnen 2. KOJIEBAHWSA U BOJIHbBI
b1 MexaHH4eckue W JIEKTPOMArHUTHBIEY 1 bubmmnoreka LIOK https://rn.edsoo.ru/7f41c97¢c
' KOJIcOaHHSI
b5 MexaHn4eckue W DICKTPOMAarHUTHBICD 1 bubimoreka LIOK https://rn.edsoo.ru/7f41¢97c¢
BOJTHBI
2.3 OnTuka 10 3 bubnuoteka [{OK https://rn.edsoo.ru/7f41¢97¢c
Wrtoro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEHIMAJIBHOM TEOPUM [OTHOCUTEJIBHOCTH
3.1 OcHOBBI CIeUaIbHOM teopun 4 1 bubnunoreka LIOK https://rn.edsoo.ru/7f41c97¢c
OTHOCHTEIIEHOCTH
MToro no pasneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHKH 6 bubnuoteka [{OK https://rn.edsoo.ru/7f41¢97¢c
4.2 CtpoeHue aToma 4 bubnuoteka [{OK https://r.edsoo.ru/7f41¢97¢c
4.3 ATOMHOE SO 5 bubnunoteka [{OK https://r.edsoo.ru/7f41¢97¢
HToro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU N ACT] PO®U KU
5.1 [9nemenThI acTpoHoMuN U actpodusukn |7 1 [bu6rorexa ITOK https://r.edsoo.ru/7f41¢97¢
Wrtoro no pazgeny 7
Paznen 6. OBOBUIAIOIIEE IOBTOPEHUE
6.1 |O6o6ma}01uee MTOBTOPCHHE 4 |BI/I6JII/IOTeKa IHOK https://rn.edsoo.ru/7f41¢97¢c
Hrtoro no pazgeny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 1o 68 4 7

[IPOTPAMME
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[NHOYPOYHOE ITJIAHMPOBAHMUE 10 KJIACC

No Tema ypoka KonndecTBo yacoB DJIEKTPOHHBIE U poBbIe
11/11 Bcero Koutponbaeie  [[Ipaktuyeckue (00pa3oBaTelIbHBIE PECYPCHI
abO0ThI aboThI

1 ®duszuka — Hayka o mnpupone. Hayunele Meroabl NO3HaHUSA 1 bu6muoteka [IOK
OKPYXKaIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
D A 1 > > inl h i P\ 7l

15 [MMnynec MarepuaabHOW TOYKH, CHCTEMBI MaTepHAlbHBIX TOYeEK. 1 bubnuorexa [IOK
MMnynbsc  cwiibl. 3aKkOH COXpaHEHMsI HMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE

16 1 buonuorexa [JOK
PaboTa u MouHOCTh cuibl. KuneTnueckast s3Heprusi MaTepuaibHON https://m.edsoo.ru/ff0c4502
Touku. Teopema 00 U3MEHEHUU KHHETUYECKON SHEPTUH

17 [loTrenumanbHass dHeprus. [loreHumaneHast dHeprus ympyro| | bu6mmoreka [IOK
neopMUPOBaHHON TIpykUHBL. [loTeHIMaNbHAs DSHEpPrus Tena https://rn.edsoo.ru/ff0c461a
BOJIN3M TIOBEPXHOCTH 3eMIIH

18 [ToTeHIIMAbHBIE M HEMOTCHIHANbHbIE CHibl. CBsi3b paboTh| | buonunoreka [JOK
HENIOTEHIMAIBbHBIX CHUJI C W3MEHEHUEM MEXAaHUYECKOW 3HEpPIUH https://rn.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEPTHH

19 JlaGopaTtopHasi pabora «MccnenoBanue cBsi3u paboOThl cwiibl ¢| | 1 bubnuorexa [JOK
N3MEHEHHEM  MEXaHWYEeCKON »JHeprud Tela Ha IpuMmepe

ACTSDKEHHsI PE3UHOBOTO KIYTa»

0 KonrtponbHas padora no teme «Kunemaruka. J[uHamuka. 3akoHbI 1 1 bubnnoreka [IOK
COXpaHEHHs B MEXaHUKE https://m.edsoo.ru/ff0c4b74

b1 OCHOBHBIE ~ TOJIO)KEHHSI MOJEKYJISIPHO-KUHETHYECKOW  TEOpPHH. 1 bu6mmoreka [IOK
bpoyHnoBckoe nsmwxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2

o XapakTtep [BWXKEHHUS W B3aUMOAECHCTBUS YaCTHUI] BEIIECTBA. 1 buomorexa [JOK
Mogenu CTpOEHUs! Ta30B, JKUIKOCTEH U TBEPABIX TEIl

23 Macca monekyi. KonnuectBo BeniectBa. [loctosinnas ABoraapo 1 bubnnoreka [JOK

24 [TerumoBoe paBHOBecue. Temmeparypa u € usmepenue. IlIkana 1 bu6imorexa [TOK
remrieparyp Lleabcust

25 WneanbHeiii raz B MKT. OcHoBHOE ypaBHeHne MKT 1 bu6moreka [{JOK

https://rn.edsoo.ru/ff0c4fde

26 AOcomoTHas TeMmeparypa Kak Mepa cpeaHeld KuHeThdeckow| 1 bu6mmoreka [JOK
DHEPrUM  JBIDKEHMS  MOJIEKYJ.  YpaBHeHue  Menpeneesa- https://rn.edsoo.ru/ff0c511e
Knaneiipona

27 3akoH /lanmbeToHa. ['a30BbIe 3aKOHBI 1 bubnuoteka [JOK

)3 JlaGopaTtopnass pabora «MccrnemoBaHue 3aBUCHUMOCTH MEXTY 1 1 bu6mmoreka [IOK
napaMeTpamMH COCTOSIHHSL Pa3peKEHHOTO Ta3a»

29  |M3ompomecchl B HMIealbHOM Tra3e M HMX  IpaduuecKoe | bubimoreka [IIOK
peACTaBICHUE https://m.edsoo.ru/ff0c570e
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30

BHyTpeHHSsI 3HEpPTUs TEPMOJMHAMUYECKONW CHCTEMBI U CIIOCOOBI
e¢ wm3meHenus. KommdecTBo TemnoTrel M paboTta. BHyTpeHHss
DHEPrus OJHOATOMHOIO UAEAJIBHOIO rasa

but6mmoreka [JOK
https://rn.edsoo.ru/ff0c5952

31 Buael Terionepenaun but6mmoreka [JOK
https://rn.edsoo.ru/ff0c5c36

29 N/ xamxr xyoa marroalssreanmy  narysranmna I aorxsxsnnmn mAYrAmY Yy rraxx CysAyrnmax-a TTOLS

47 Bzaumoneiicteue  3apsinoB.  3akoH  Kymona.  ToueuHbIid bu6mmoreka [JOK
IIEKTPUYECKHUH 3apsil https://m.edsoo.ru/ff0c6ced

48 Hanpsoxk€HHOCTD AIIEKTPHUYECKOTO TIOJISL. [MpuHIIT https://m.edsoo.ru/ff0c6df2
CYTIEPIIO3UIIMH MIEKTPHUYESCKUX ToJIeH. JInHIHI HanpsHKEHHOCTH

49 PaboTta cun snekrpocrarmdeckoro moss. [lorenmuman. PasHocth https://m.edsoo.ru/ff0c6100
MOTEHIIMAJIOB

50 [[pOBOTHUKM W JOUPJEKTPUKH B  DJIEKTPOCTATHUYECKOM TIOJIC. https://rn.edsoo.ru/ff0c7018

MAJIEKTpUYECKasi MPOHHUIIAEMOCTb

51 DnekTpoéMmkocTb. KoHmencarop https://rn.edsoo.ru/ff0c7126

52 DIIEKTPOEMKOCTh TIJIOCKOTO KOHJIEHCATOPA. DHeprus https://rn.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHIeHCaTopa

53 JlabGoparopHas paboTta "N3mepenune ANEKTPOEMKOCTH bu6mmoteka [JOK
KoHjieHcaTopa ""

54 [[puHIMn JEUCTBUSA u IIPUMEHEHUE KOH/JIEHCAaTOPOB, bu6nuorexa LIOK
KOMTUPOBAJILHOTO amnmapara, CTpyHHOTO MpUHTEpA.
OIeKTpoCTaTHUeCKasl 3alnTa. 3a3eMJIeHHEe IEKTPOnpuOopoB

55 DJIEKTPUYECKUI TOK, YCIIOBUS €ro cyuiecTBoBaHus. [locTosHHbBIN bubmmoteka [JOK
Tok. Cuna Toka. Hampspkenne. Conportuiienue. 3akoH Oma i
yJacTKa LU

56 [locnenoBarenbHOe, MNapaliielbHOE, CMELIAHHOE COEIMHEHHE bubnuoreka [IOK
npoBoHUKOB. JlabGopaTopHas paborta «M3ydeHue CMeEIIaHHOTO https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOBY»

57 https://rn.edsoo.ru/ff0c7838
PaGoTa 1 MOIIIHOCTH AJIEKTpUUECKOro ToKa. 3akoH Jxoyis- Jlenna

58 3akon Oma Ui TIOMHOW (3aMKHYTON) JJIEKTPUYECKOW IICTIH. bubmmoreka [JOK
KopoTkoe 3ambikanue. Jlabopartoprast padora «M3mepenne DJ1C https://rn.edsoo.ru/ff0c7ae0
MCTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHSDY

59 DJIEKTPOHHAsI MPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCHUMOCTH but6moreka [JOK
CONPOTHUBIICHUS METaJIJIOB oT TEMIIepaTyphbl.
CBEpXIIPOBOIUMOCTD

60 DJIEKTPUUYECKHI TOK B Bakyyme. CBOWCTBA AJICKTPOHHBIX MYyYKOB bubnuoteka [JOK

61 bubmuorexa [JOK

[TomynpoBOIHUKH, UX COOCTBEHHAs: U MPHMECHas! MPOBOJUMOCTD.

CBoiictBa p—n-nepexoja. [1onynpoBogHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae
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62 DJIEKTPUYECKU TOK B PAcCTBOpaxX M pacijlaBax 3JIEKTPOJIMTOB. 1 bubmmoreka [{JOK
DJIEKTPOIUTHYECKAs! AUCCOMAIIHS. DICKTPOJIN3 https://m.edsoo.ru/ff0c82ba

63 OnekTpuueckuif  Tok B razax.  CaMOCTOATENbHBIH U 1 https://m.edsoo.ru/ff0c84ae
HECAMOCTOSITENBHBIN pa3psa. Moanus. [lnazma

64 DNeKTpruYecKue MPHOOPHl M YCTPOHCTBA M HMX MPAKTHUECKOE 1 https://rn.edsoo.ru/ff0c86fc
npuMeHeHue. [IpaBuna TeXHUKU 6€30MacHOCTH

65 O6006marmuil ypok «JIeKTPOAMHAMHUKAY 1 https://m.edsoo.ru/ff0c88be

H KHI\?/CC = ~ T x 7. 1 £on 0.0

No Tema ypoka KosnyecTBo yacoB DJIEKTPOHHBIE U poBbIE

/11 Bcero  |[Kontposnbueie  [[Ipaktuueckue |[00pa3oBaTeNbHBIE PECYPCHI

a0OTBI aboTBI

1 [TocTOossHHBIE MAarHUTBHl ¥ UX B3auMoOIeiicTBHEe. MarduTHOE I10JIE. 1 https://m.edsoo.ru/ff0c9778
BekTop MarHuTHOM MHAYKIMH. JINHUYA MarHMTHOM MHAYKIIMU

b MarauTHOe TI0JIE TIPOBOJHMKA C TOKOM. OmbIT OpcTena. 1 https://rn.edsoo.ru/ff0c98fe
B3anmoieiicTBHE MPOBOTHUKOB C TOKOM

3 JlabGoparopHas pabota «M3ydeHre MarHUTHOTO MOJIS KATYIIKH C 1 1 https://rn.edsoo.ru/ff0c98fe
TOKOM

4 JleiicTBUE MarHUTHOTO TIOJNsI Ha MPOBOAHUK ¢ TokoM. Cua| 1 1 bubnuorexa [JOK
Amnepa. JlaGoparopnas pabora «MccrienoBanue —JeHCTBHS https://rn.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM)

5 JlelicTBME MArHUTHOTO TIOJS HA JBIOXKYIIYIOCS 3apsHKEHHYIO 1 bubnmoreka [JOK
yactuny. Cuna Jlopenta. Pabota cuibl Jlopenna https://m.edsoo.ru/ff0c9df4

6 DniekTpoMarHuTHas UMHAyKuus. IloTok BekTopa MarHuTHO#H| 1 bu6nuorexa [IOK
waaykiud. J/1C uHAyKIuU. 3aKOH AIEKTPOMArHUTHOW WHIYKIIHH
Dapanes

7 JlabopaTopHas paborta «HccnenoBanue SBJCHUSA | | bubmmoreka [JOK
DIIGKTPOMATHUTHOW WHAYKIIHM)Y https://rn.edsoo.ru/ff0cal S0

8 NunyktuBHOCTD. SIBneHune camouuaykiuu. D/1C camomHmykimm.| 1 but6mmorexa [JOK
DHEPrusi MArHUTHOTO IOl KATYIIKA C TOKOM. DJIEKTPOMAarHUTHOE https://rn.edsoo.ru/ff0ca600
noJie

9 TexHUUecKue yCTPOWCTBA W HMX MNPUMEHEHHE: TOCTOSHHBIC| 1 bubnuorexa [JOK
MarHUTbI, DJIEKTPOMArHUTHI, JJIEKTPOJBUTaTeNlb, YCKOPUTEIH
HIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TTeYb

10 O6o0mammuil  ypok «MarHuTHoe Tmoyie. DIEKTPOMAarHUTHAS 1 bubnnoreka [JOK
WHTYKITHSD) https://m.edsoo.ru/ff0cab82

11 KonTponbHas  pabora mo  TemMe  «MarHutHoe — mole. 1 1 bu6mmoreka [IOK
JJICKTPOMArHUTHAST WHIYKITHSD) https://rn.edsoo.ru/ff0cad58

12 CBOOOAHBIE  MeXaHMYecKHe  KojeOanms.  'apmonmyeckue| | bubmmoreka [JOK
KOJIeOaHUsI. YpaBHeHHE TapMOHUYECKHIX KoseOaHui. https://rn.edsoo.ru/ff0caf06
[IpeBpanicHue 3Hepruu
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13 bubnmoreka [JOK
JlaGopatopnast pabora «MccnenoBaHue 3aBUCHMOCTH TEPUOMAA
MaJIbIX KOJICOaHU rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl TPy3a»

14 KonebarenbHblii  kOoHTYp.  CBOOOAHBIE  3JEKTPOMAarHUTHBIC bu6nmuoreka [JOK
Koie0aHus B MJ€aJIbHOM KOJIEOATEIbHOM KOHTYpE. AHAIOIus https://m.edsoo.ru/ff0cb820
MEXTy MEXaHUYECKUMH M DJIEKTPOMArHUTHBIMH KOJICOaHHSIMA

14£ P= N m n | L1 1 ICCN 1. O A

27 OTpakeHUE CBeTa. 3aKOHBl OTpaxkeHust cBeta. I[locTpoenue bu6moreka [{JOK
n300paKEeHHH B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0

)3 [lpenomienne  cBeta. IlomHOe  BHYTpPEHHEE  OTpaskE€HHE. https://m.edsoo.ru/ff0cd7f6
[IpenesbHbIN Yo OJHOTO BHYTPEHHETO OTPAXKEHUS

29  |laboparopnass pabora «V3MepeHue mOKazaTesl MPEIOMICHHUS https://m.edsoo.ru/ff0cd67a
CTEKJIa»

30  Ulunsel. Iloctpoenune m3oOpaxkeHuit B juH3e. Dopmyna TOHKOU https://m.edsoo.ru/ff0cdd1e
JTMH3BL. Y BeJIMYCHUE JIMH3bI

31 JlaboparopHas pabora «lcciemoBaHue CBOWCTB M300paKCHHUN B bubnmoreka [JOK
JTMH3aX»

32 [ucnepcust cera. CnoxHbld coctaB Oenoro cBerta. LIBer. bubnmoreka [JOK
JlaGopaTopHas pabora «HabnroaeHue AUCIIEPCHH CBETaY

33 Wutepdepentms  cBera. Judpakumsa cBera. [udpakunonnas https://m.edsoo.ru/ff0ced22
peLIETKa

34 [lonepedHOCTh CBETOBBIX BOJIH. [losspr3anus ceera bu6nuorexa LIOK

https://rn.edsoo.ru/ff0cf02e

35 OnTuyeckue NpuOOpPbl U YCTPONCTBA U YCIOBUS MX 0€3011aCHOTrO bubmmoreka IIOK
NpUMEHEHHS

36 [ paHHLIBI NIPUMEHUMOCTH KJIACCUYECKOW MexaHuku. [locrymarsl bu6mmoreka [IOK
CHEeHATBHON TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCUTENPHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHH U bu6mmoreka [IOK
COKpAIICHUE JITHHBI https://rn.edsoo.ru/ff0cfa42

38 DHEpPrusi U UMITYJIbC PEIIATUBUCTCKON 4acTuilbl. CBsi3b MacChl C bubnnoreka [JOK
DHEPTUEH M UMITYJIbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ff0cfc68

39 Kontponbaas pabora «Ontuka. OCHOBBI CHEUMAIBHOW TEOPHU bubnuoreka LIOK
OTHOCUTEIIEHOCTH)) https://rn.edsoo.ru/ff0cf6 1)

40 @dotonbl. Popmyina [Tnanka. DHeprus 1 UMInyJbsc GpoToHa bubmuoreka LIOK

https://rn.edsoo.ru/ff0cfel6

41 OtkpbiTHe U uccienoBanue ¢orodpdexra. Onbitel A. T bu6mmoreka [IOK
CroneroBa https://rn.edsoo.ru/ff0cffc4

42 3akonbl  (orodddexkra.  YpaBHeHue — DHHINTEHHA I https://rn.edsoo.ru/ff0d015¢
dotordexra. «KpacHas rpanuiay dhorodddexra

43 JlaBienue cBera. OnbiTel I1. H. JIlebeneBa. Xummudeckoe nelicTBue buoaunoreka [JOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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44

TexHudyeckue  yCTpoWCTBa M INMPAKTHYECKOE  IIPUMEHEHUE:
¢doTo31eMeHT, HOTOAATUHK, COTHEUHAs OaTapesi, CBETOIMO]

buonnorexa [JOK

45 Perenue 3a1a4 1o reme «J1€MEHThl KBAHTOBOM ONTUKM» 1 https://m.edsoo.ru/ff0d0302

46  [Monens aroma Tomcona. OnbiTel Pesepdopaa no paccesHuro a- 1 https://r.edsoo.ru/ff0d091a
vactuil. [TnanerapHast Mosienb aToMa

47 [Toctynarsl bopa 1 https://m.edsoo.ru/ff0d0Oafa

48 M3nyuyeHue u morjomieHue (OTOHOB MHpHU MEPEexXolie aroMa C 1 https://rn.edsoo.ru/ff0dOafa
OJIHOTO YPOBHSI SHEPTUU Ha Ipyroi. Bujsl ciekTpoB

49 1 buonuorexa [JOK
BonHoBEIe cBO¥cTBa yacTuil. Bonubl ne bpoitnsa. KopmyckymnspHo- https://rn.edsoo.ru/ff0d0ca8
BOJTHOBOH JTyann3M. CIIOHTaHHOE U BBIHYKICHHOE U3TYYCHUE

50 OtkpeiTue  paavoakTuBHOCTH.  OmbiTel  Pesepdopna  mo 1 bu6mmoreka [JOK
OTPEICTICHUIO COCTaBa PAJAMOAKTUBHOTO U3ITYICHHS https://rn.edsoo.ru/ff0d0fd2

51 CBoiicTBa anbda-, Oera-, raMMma-u3ny4deHus. BrnusHue 1 bubnuotexa [JOK

58 Mieunsiii [Tyt — nama [anaktuka. ITonoxkenue u apmxkenue| 1 buonunoreka [JOK
Connia B T'anmaktuke. ['amaktuku. YE€pHble nOBIpBI B sApax
raJlakTUK

59 Bcenennas. Pa3zOeranme ramaktuk. Teopust bosbimoro B3pbiBa. 1 bubnuorexa [JOK
PennkToBoe n3nyuyeHue. MeraragakTuka

60 HepemenHbie mpo0IeMbl aCTPOHOMUUT 1 bubnnoreka [JOK

61 KonTtposnbHast pabota «D1eMEeHThl aCTPOHOMHHU U aCTPOPUUKN 1 bubnnoreka [IOK

62 O6oOmraromuii  ypok. Poms  ¢usmkm u  actpoHomuu  B| 1 but6mmoreka [JOK
PKOHOMHYECKOM, TEXHOJOTHMYCCKOM, COIUAIbHOM M JTHYECKOM
cdepax IesITeIbHOCTH YeTI0BEeKa

63 O6o0matomuii ypok. Poms u Mecto (pu3uku W acTpOHOMHH B 1 but6mmoreka [JOK
COBPEMEHHOM HAYYHOM KapTUHE MUPA

64 O6o6maromuit ypok. Pons gusnueckoii Teopun B HOpMUPOBaAHUU 1 bu6mmoreka [IOK
npeAcTaBiIeHu 0 GU3NYECKON KapTHHE MUpa

65 O6o6maromuii ypok. Mecto ¢pusnveckoil kapTuHbl Mupa B odmiem| | bubnuorexa [JOK

pany COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX

MPEJCTABICHUN O MPUPOJIE

66 PesepBHbIi  ypok. MarnutHoe moJjie.  DJIEKTpOMarHUTHas | bubnuorexa [JOK
MHIYKIHS

67 PesepBHbIi  ypok. OnTtuka. OCHOBBI CHEUUAIBHON TEOPHUH 1 bu6nmuoreka [JOK
OTHOCUTEJIbHOCTH

68 Pesepnbiii ypok. KanroBast (usnka. DeMEHTbI acTpOHOMHHM U 1 https://m.edsoo.ru/ff0d1784
acTpou3nKu

OBl [EE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
https://rn.edsoo.ru/ff0d0fd2
https://rn.edsoo.ru/ff0d0ca8
https://rn.edsoo.ru/ff0d0afa
https://rn.edsoo.ru/ff0d0afa
https://rn.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302




