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TlogcuurenpHad 3ammmcKa

[Iporpamma  coctaBieHa B COOTBETCTBHM C  TpeOoBaHusiMH  DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa BTOPOTO IOKOJICHHS OCHOBHOTO OOIIETo
oOpa3zoBanus 1o Gpusmke

o denepanpHOTro 3aK0Ha «O0 00pazoBanuu B Poccuiickoii @eneparum» Ne 273-03
o1 29.12.2012r.

o [Ipuxaza Munucrepcta oOpa3oBanus u Hayku Poccuiickoii @eneparun: «O0
YTBEP)KJICHUU U BBEICHUH B JICHCTBUE (eIepaTbHOTO rOCyIapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pasoBanus» ot 17.12.2010
rosa Nel1897

¢  ®dwusuka. Paboune nporpammel. IIpeameTHast IMHUS y4eOHHUKOB
cepun «Kiaccuueckuit kype». 10-11 kiacceel: yueOHoe mocodue aiist
oOnieoOpa3oBaT. opraHu3alii: 0a30BbIA U yIi1yOJIeHHBIN
ypoBHH/A.B.lllatanuna. M.:Ilpocsemenue, 2017

Onucanue mecma yuedonozo npeomema ¢ yuedonom niamne

JlanHas paboyvas mporpamma 1o (usnke 11 6a30BOTo ypOBHSI cocTaBjeHa U3 pacdera 136 yacoB
Ha JiBa roja ooydenus (mo 2 yaca B Henento B 10 u 11 kaccax)

IInaEnpyeMBbIe pe3yabTaThl

JIMYHOCTHBIC PE3YIbTATHI

JIMYHOCTHBIMM pe3ysbTaTaMU U3y4eHus rpeamera « Du3nkay ABIAIOTCS CIeIyIone YMEHUS:

® OCO3HaBaThb EIWHCTBO W IIEJIOCTHOCTh OKPYKAIOIIETO MHpPa, BO3MOKHOCTH €T0
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHXCHUH Hayku. [locTeneHHO BhICTpauBaTh
COOCTBEHHOE I1€JIOCTHOE MHPOBO33PEHHE:

e BhIpabaThIBaTh CBOM COOCTBEHHBIC OTBETHI Ha OCHOBHBIC JKM3HEHHBIC BOIPOCHI, KOTOPHIC
CTaBUT JINYHBIN KU3HCHHBIN OIIBIT;

® YYHUTHCS TPHU3HABATh TMPOTHBOPEYMBOCTh M HE3aBEPUIEHHOCTh CBOMX B3IJISJ0B HA MWD,
BO3MOKHOCTh NX U3MEHEHUS,;

®  YUNTHCS MCIOIB30BATh CBOM B3IJIAABI HA MUD JJI OOBSICHEHUS PA3IMUHBIX CHTYAIUH, PeIICHUS
BO3HHKAIOIIUX TPOOJIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB,;

® OCO3HaBaThb CBOM MHTEPECHI, HAXOJIUTh M HW3ydyaTh B YyYEOHMKAX IO Pa3HBIM IpeaMeTam
MaTepuai, UMEIOIUI OTHOIIEHWE K CBOMM HHTepecaM. Mcrmonap30BaTh CBOM MHTEPECHI IS
BbIOOpa HMHAMBHUIYaNbHON 00pa30BaTeNbHON TPAaeKTOpUH, MOTEHIMAIBHON Oymyieit
npodeccuy U COOTBETCTBYIOLIETO MPOQHUILHOTO 00pa30BaHuUs;

e puoOpeTaTh OMBIT YYacTUS B JeNax, MPUHOCAIINX MONb3Y JHOMIIM;

® OIEHMBATh JKU3HEHHBIE CHUTYyallMM C TOYKM 3peHus Oe3omacHoro oOpas3a XU3HU H
COXpaHEHHWsS  3J0pPOBbS.  YUWThCS  BbIOMpaTh  CTHJIb  IOBEJCHHUS,  IPUBBIYKH,
obecrieunBaromye 0e30MmacHbIi 00pa3 KU3HM U COXpPaHEHUE CBOETO 3/I0POBbs, a TaKKe
ONMU3KUX IO U OKPYKAIOIIHX;

® OIECHUBATh SKOJOTMYECKHH PUCK B3aMMOOTHOLICHUH ueloBeka U mpupoabl. DopmupoBaTh
HKOJIOTUYECKOE MBIIIJICHUE: YMEHHE OIICHUBATh CBOIO JEATENbHOCTh U MOCTYNKH APYTHX
JOJIeN ¢ TOYKU 3PEHMSI COXPAHEHUsSI OKPYXKAIOIIEeH Cpelibl.

MeranpeaMeTHbIE Pe3yIbTaThl

MCTaHpCI[MCTHBIMI/I pe3yiabTaTaMu U3y4YCHUA IPEAMETA «Du3nKay SIBIAETCA (I)OpMPIpOBaHI/IC yyz[

Perynsarusnasie YV I
e CamocTosTenbHO OOHapyxuBaTh M (OpPMyIUpoBaTh NpoOieMy B  KIACCHOH H



WHJIMBUTy alTbHOUM y4eOHOM NesITeNbHOCTH.

BoigBurath Bepcuu pemieHds MpoOJeMbl, OCO3HABATH KOHEYHBIM pe3yibTar, BBIOMpaTh U3
NpeTI0KEHHBIX CPEJICTB U ICKaTh CAMOCTOSATENBHO CPE/ICTBA JOCTHKEHHS IIENIH.

Cocranath (MHAMBHAYAJIbHO WM B TPYIIIE) MUIaH PEIICHHS TPOOIEMBI.

Paboras mo mpeanoxeHHOMY M (MJIM) CaMOCTOSITETBHO COCTaBICHHOMY IIaHY, HCIOJB30BAThH
Hapsily C OCHOBHBIMU CpEACTBaMM U JOIOJIHUTEJIbHBIE: CIIPAaBOYHYIO JIMTEpaTypy,
¢busnveckre npubdOpsl, KOMIIBIOTEP.

[InaHupoBaTh CBOI MHIMBUIYAbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO.

PaboTath 1m0 caMOCTOATENHHO COCTABICHHOMY IUIaHY, CBEPSIACH C HUM U LIETIBIO IEATEIbHOCTH,
UCIIPABIISS ONIMOKH, HCIIONIB3YS CAMOCTOSITENILHO TT0I0OPAHHBIC CPEIICTBRA.

CaMoCTOSITETPHO OCO3HABAThH TPUYMHBI CBOETO YCIIEXa WM HEycIeXa M HaXOIHUTh CIOCOOBI
BbIXOJIa U3 CUTYallUU HEycIIexa.

VMeTh OlEHHMBaTh CTENEHb YCIEIIHOCTU CBOEH MHAMBHIYyaJlbHOM 00pa30BaTENbHOM
NEeATENbHOCTH.

JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM KaueCTBaM U Y€pTaM Xapakrepa («KakKoB %), ONPEIEIATh
HaTpaBJIeHHS CBOETO Pa3BUTHUS (KKAKUM 5 XOUY CTaThy, «4TO MHE IS 3TOr0 HAJI0 CACNIAThY).

[To3naBarenshbie YV /]

AHanmm3upoBaTh, CpaBHUBATh, KIACCUPUIIMPOBATH U 0000IIATh U3yUEHHBIE MOHATHUS.

CTpouTh JOTMYHOE pacCyXkAeHHE, BKIIOYAIOIIEE YCTAHOBIEHHE MPUYMHHO - CIIEACTBEHHBIX
CBSI3EH.

[IpencraBnath HHGOPMALMIO B BU/E KOHCIEKTOB, TaOIHII, CXeM, TpaduKOB.

[IpeobpazoBbiBaTh MH(GOPMALMIO U3 OAHOTO BHIA B JAPYroil M BbIOMpaTh yI00HYIO 1siceds
bopmy (ukcanuu u npencTaBieHns HHGOpMaLHH.

Hcnonb3oBaTh pasnuuHble BHIbI YTEHHS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MTOMCKOBOE), TPUEMBI CITyILIAHUSI.

Camomy co3zaBaTh HCTOYHMKM HMH(OpPMAlMM pasHOro TUMA M U8 Pa3HBIX ayAUTOPHil,
co0JII0IaTh MpaBUIIa HHPOPMAITHOHHOM O€30TaCHOCTH.

VYMeTh UCHOb30BaTh KOMIBIOTEPHBIE M KOMMYHHKAI[IOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT IJIst
IOCTHYKEHUS CBOUX IIEJIEH.

VMeTb BBIOMpaTh aeKBaTHbIC 3a/1a4ye MPOrpaMMHO-aNNapaTHbIE CPEJCTBA U CEPBHCHI.

IIpenmetnsie YY I
[Tpu oOyuennn Gu3HMKe AEATEILHOCTD, CBI3aHHAS C POBEACHUEM (DU3UYECKOTO IKCIIEPUMEHTA,

OKa3bIBaeTCs KOMIUIEKCHOM. OHa BKIIOYAET B ce0s PpAA 3TaIOB: INIAHWUPOBAaHUE, MOACIIUPOBAHHC,

BBIJIBUJKCHUEC I'MIIOTE3, Ha6J'IIOI[eHI/Ie, HOI[60p HpI/I60p0B U IIOCTPOCHUE YCTAaHOBOK, U3MCPCHHUE,

MNpEACTABICHUC U O606H_I€HI/I€ PE3YyJILTATOB. IL]'IH OCBOCHHA YKa3aHHBIX 3TaIlOB IIPUMCEHACTCA

BKCHepI/IMeHTaJ'IBHHﬁ METOJ U3YUCHHA (bHBI/I‘IeCKI/IX SIBICHUM W IMpoNLECCOB.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJia4 (I)opMpreT Yy ydalmuxcsa CICAYIOIUEC yMCHUA:

MPOBOMTH HAOJFOJICHHUS U OIMCHIBATD UX;

3a7aBaTh BONPOCHI M HAXOAUTh OTBETHl HA HHUX OIBITHBIM NyTEM, T. €. IJIAHUPOBATh
BBITTOJIHEHUE MMPOCTECHIIIMX OIBITOB;

MPOBOJAUTH MPSIMbIE MU3MEPEHHUS MPH MOMOIIM Haubosee 4acTo UCHOMb3YEeMbIX MPUOOpOB;
MPEJICTABIATh Pe3YAbTAThl I3MEPEHHUIT B BUJIE TaOMHII;

Je7aTh BEIBOJIBI HA OCHOBE HAOIIOAEHNI;

HaXOAUTh TPOCTENIINE 3aKOHOMEPHOCTH B MTPOTEKAHUHU SBICHUN U OCO3HAHHO MCIIOJIb30BATh UX B
TMOBCETHEBHOM KM3HM, COOMIOAs pasyMHbIe MpaBuUia TEXHUKH OE30MAaCHOCTU M IMPOTHO3HPYS
MOCIIE/ICTBUS HEMPABUIIbHBIX IEHCTBUH.

B mporiecce axcnepruMeHTanTbHOTO HCCIeN0BaHUs (PU3UIECKHUX SBICHHH (POIEcCOB) U 00001IeH s
MOJYYEHHBIX PE3YJbTATOB ydallluecs JOJKHBI HAYUUThCS:

YCTaHABJIMBATh ¢YHKHHOHaﬂbHyw CBS3b U B3aMMO3aBHCHMOCTD SIBJICHUI (HpOHCCCOB);
MOZCIIUPOBATL ABJICHUA (HpOLICCCBI);



BBIJIBUI'aTh I'MIIOTE3bl, IKCIIEPUMEHTAILHO MIPOBEPATh MX U UHTEPIPETUPOBATH MOTYYECHHBIE
pe3yJIbTaThl;
M3ydarh (U3MYEcKre 3aKOHBI M TEOPHH, YCTAHABIMUBATH TPAHUIBI HX MPUMEHUMOCTH.

Kommynukatusaeie VY]]

OtcTamBasi CBOIO TOUKY 3pPEHHUS, IPUBOJUTH APTYMEHTHI M MOATBEPKAATh HX (DaKTaMU.

VMeTh B JMCKYCCHUHM BBIJBUTATh KOHTPApPTYMEHTHI, mepedpasupoBaTh CBOK MBICIL (BJIAJCHUE
MEXaHU3MOM 3KBHUBAJICHTHBIX 3aMEH).

VYUTBCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, YMETh MpPH3HABATh OMIMOOYHOCTH CBOETO
MHEHUSI ¥ €70 KOPPEKTHUPOBATb.

Paznmuuare B MUCHMEHHOW M YCTHOW peun MHEHHE (TOUKY 3pEHHs), T0Ka3aTeNbCcTBa (ApTyMEHTHI,
(baxTbI), TUIIOTE3bI, AKCUOMBI, TEOPUH.

VMeTh B3IIHYTH HA CHTYallMI0 C WHOM TMO3WIMHM M JOTOBApUBAThCA C  JIFOJBMHU,
TPUIEPKUBAIOIITUXCS MHBIX TOUEK 3PEHUSI.

[IpenmeTHBIE pE3YIBTATHI

BI)IHVCKHI/IK HAYYUTCA.

JIEMOHCTPHUPOBaTh Ha TPUMEpax poidb W MeCTO (U3MKA B (HOPMUPOBAHMH COBPEMEHHOM
HAY4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOMN
eATEIILHOCTH JTIOAEH;

JEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEKAY (PU3MKOW W APYTUMHU €CTECTBEHHBIMHU
HayKaMu;

yCTaHaBIMBaTh B3aHMOCBSI3b €CTECTBEHHO - HAYYHBIX SBICHUM M TNPUMEHSATh OCHOBHBIC
(buznyeckue MOAEIH AJIsl UX ONUCAHUS M OObSICHEHUS;

UCIO0MBb30BaTh HHPOPMALIMIO (PH3UYECKOTO COZIEPXKAHHS MPU PEIICHUH y4eOHBIX, MPAKTUYECKHX,
NPOEKTHBIX W HCCIEA0BATENbCKUX 3a/au, HHTErpupys HUHOOPMAIMIO U3  PasIUYHbIX
MCTOYHUKOB U KPUTHYECKU €€ OIICHHBAS,;

pa3nuyaTth U yMETh HCIOJb30BaTh B Yy4eOHO-HMCCIENOBATENLCKON IEATEIbHOCTH METOMBI
HAyYHOTO MO3HAaHUsS (HaOJIOJEHUE, OMNHMCaHUE, W3MEPEHHE, SKCIEPUMEHT, BBIIBMKEHUE
TUIIOTE3bI, MOACTUPOBAHKUE U Jp.) U (HOpMBI HAYYHOTO TO3HAHMSA ((PAKThI, 3aKOHBI, TEOPHH),
JIEMOHCTPUPYS HA IPUMEPax UX POJIb M MECTO B HAYYHOM MO3HAHUM;

OPOBOJUTH MpsAMbIE U  KOCBEHHbIE W3MEHEHUS (DU3MUECKUX BEIMYMH, BbIOUpas
u3MepUTeNbHbIe TPUOOPHI ¢ YIETOM HEOOXOIMMON TOYHOCTH M3MEpPEHUil, MIIaHUPOBATh XOJ
U3MEpEHHH, IOMy4yaTh 3HAUCHHWE M3MEPSEMON BEJIMYMHBI M OIIEHHBAaTh OTHOCHUTENIBHYIO
MOTPEITHOCTB M0 33aJJaHHBIM (hopMyIiam;

NPOBOAUTH MCCIEIOBAHHMSA 3aBUCUMOCTEH MeXIy (U3MYECKMMU BEIMYMHAMH: IPOBOJUTH
U3MEPEHHS U OTIPEENATh Ha OCHOBE MCCIIEJOBAHUS 3HAUCHUE TTAPaMETPOB, XapaKTEePU3YIOIINX
JaHHYI0 3aBUCHMOCTb MEXIy BEIMYMHAMH, U JelaTh BBIBOA C Y4YETOM MOTPEIIHOCTH
HU3MEPEHUIT;

UCIIOJIb30BaTh /ISl OTMKCAHUA XapakTepa MpOoTeKaHus (U3MYECKUX MPOIECCOB (U3MUIECKUE
BEJTUYHMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH;

UCIIOJIB30BaTh /IS ONMCAHMS XapakTepa MPOTeKaHWS (U3MYECKHX IMPOLECCOB (pu3MUYecKHe
3aKOHBI C YUETOM I'PAHUI] UX TIPUMEHUMOCTH;



pemarh KauecTBEHHbIC 33/1a4H (B TOM YUCIE M MEKIIPEIMETHOTO XapaKTepa): UCTONb3ysl MOJIEIH,
¢u3nueckue BETMYMHBI U 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO LEMOYKY OOBSICHEHHUS
(TokazaTenbCcTBa) MPEIOKEHHOT0 B 3a/1aue Ipoliecca (SBIeHHs );

pemarh pacuéTHbIE 3aJaul C SIBHO 3aJaHHON (M3MYECKOH MOJENbIO: Ha OCHOBE aHANIHM3a YCIOBHS
3a[aud  BBIICNATH (PU3MYECKYI0 MOJIENb, HAXONUTh (U3MYECKUE BEIUYMHBI M 3aKOHBI,
HEOOXOAMMBIC M OCTAaTOYHBIE IS €€ pelIeHus, IPOBOJAUTH PACUEThl M MPOBEPATH MOJTYyYCHHBIH
pe3yabTarT;

YYHUTHIBATH TPAHUIIB IPUMEHEHHS N3YYEHHBIX (DU3MUECKUX MOJIETICH MPU PelIeHNH (PH3NIECKUX 1
MEXIIPEIMETHBIX 3a/1a4;

UCTIONIB30BaTh MH(POPMAIMIO W TIPUMEHATh 3HAHUA O NPHHIUNAX pabOThl U OCHOBHBIX
XapaKTEePUCTUKAX W3YYEHHBIX MAIIWH, TPUOOPOB W JPYIHX TEXHUYECKHX YCTPOWCTB JUIS
peIIeHNs TPAKTUYECKUX, YUeOHO-MCCIeJOBATEbCKIX M MPOSKTHBIX 3a/1a4;

HCTIONE30BaTh 3HAHUSA O (H3MYECKHX OOBEKTaX W MPOIeccaX B IMOBCEAHEBHON JKH3HU IS
obecriedeHus: 0€30MacHOCTU MpU O0paIlleHu! ¢ MpudbopamMu U TEXHUYECKUMHU YCTPOMCTBAMH,
IUISL COXPAHEHUS 3/I0POBbSl M COOMIOACHUS HOPM DKOJIOTHYECKOTO TIOBEICHHUS B OKPY KaroIIei
cpene, IUIsl NPUHATHS PEHICHUH B TOBCETHEBHOM KU3HU.

BI)IHVCKHI/IK IIOJYYUT BO3MOXHOCTh HAYYUTHCS.

MOHUMAaTh W OOBICHATH IIETIOCTHOCTh (DM3UUECKOM TEOPHUH, pa3nudaTh TPAHUIBI €€
MPUMEHUMOCTH U MECTO B PSIY APYTUX PU3HIECKUX TEOPHIl;

BJIAJICTh TIPUEMAMHU TIOCTPOCHHUS TEOPETUUECKUX J0KA3ATEIbCTB MPOTEKAHMS (PUIMIECKUX SBICHHIMA
Y TIPOIIECCOB HA OCHOBE TIOJTYYE€HHBIX TEOPETHICCKUX BHIBOJIOB U IOKA3aTEIHCTB;
XapaKTepH30BaTh CHUCTEMHYIO CBSI3b MEXIY OCHOBOIOJATAIOIIMMU HAYYHBIMU MOHSATHSMH:
HPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, MOJIE), IBUKEHUE, CHJIA, SHEPTHS;

BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJATAIOIINX 3aKOHOB;

CaMOCTOSITENBHO IIAHUPOBATh U TPOBOAUTH (DM3UUYECKUE HKCIICPUMEHTHI;

XapaKTepu30BaTh TIJI00aNbHbIE MPOONEMbI, CTOANIME MEpe] UYeTOBEYECTBOM: 3HEPreTHUeCKHe,
CBIPBEBbIE, HKOJIOTHYECKUE, — U POJIb PU3UKH B PEILICHUH 3THX NMPO0iIeM;

peuath NpaKTUKO-OPUEHTUPOBAHHBIE KAaueCTBEHHbIE U pacu€THhle (u3MuecKue 3anauu C
BBIOOPOM (PM3UYECKON MOJENH, MCHONb3Ysl HECKOIbKO (PM3MYECKHX 3aKOHOB WIH (POpMyI,
CBSI3bIBAIOIINX M3BECTHBIC (DU3NUECKUE BETUUMHBI, B KOHTEKCTE MEXKIIPEAMETHBIX CBSI3EH;
OOBSACHATH NPUHIUIBI PAOOTHI M XapaKTEPUCTUKU M3YYEHHBIX MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB;

OOBSACHATH YCIOBHS MpPUMEHEHUs (Pu3nueckux Mojenei npu peueHnu GU3MYecKux 3a-1ad,
HAaXOAUTh AJIEKBATHYIO MPEIOKEHHON 3aiaue (u3nuecKyro MoJeib, paspemars npodaeMy
KaK Ha OCHOBE UMEIOIUXCSI 3HAHUHN, TaK U TP IIOMOIIY METO/I0B OIIEHKH.

Conepxanue xypca duszuku 10 xiacc

Ne Ha3Banue Conep:xanue pasaena Koua-
pa3nena BO
4acoB
1 2 3 4
1 BxoaHas koHTpoJibHas paboTa
MEXAHHUKA 25
2 | OcHOBHBIE dusuka ¥ no3HaHue Mupa. YTo Takoe MexaHHKa. 1
0COOEHHOCTH
¢bu3nvecKoro
MeToa
UCCIIeIOBAaHUS
3 | OcHoBHI JIBm>xeHnue Touku Tena. [lonoxkeHne B MpocTpaHCTBeE. 6




KHHEMAaTUKU

CriocoOw1 oncanwmst 1BMxkeHUs. CUCTeMa oTcUeTa.
[Tepemenienue. CKopoCTh paBHOMEPHOTO
MPSIMOJIMHENHOTO ABMXKCHUSA. Y PaBHEHUE PABHOMEPHOTO
NPAMOJIMHENHOTO IBUKEHUSI TOUKU. MTHOBEHHAs
ckopocTb. CiioxeHue ckopocteil. Yckopenue. JpmwkeHue
C TIOCTOSIHHBIM yCKOpeHHneM. Enunuia yckopeHus.
CKOpOCTh TIPH ABMKCHUH C TIOCTOSTHHBIM YCKOPEHUEM.
VYpaBHEHUE IBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM.
PaBHOMEpHOE NBMYKEHHE TOUKH IO OKPY>KHOCTH.

OCHOBBI
JIMHAMUKA

MarepuanbHas Touka. [lepsblil 3akoH HbtoTona. Cuina.
Bropoi1 3akon Herotona. Macca. Tpetnii 3akoH
Herorona. Ennannsl maceel u cuitel. [loHATHE O cucTemMe
eaunull. Cunsl B ipupojie. Cuibl BCEMUPHOTO
TATOTEHUsS. 3aKOH BCEMUPHOTO TAroTeHus. [leppas
KocMHUYeckasi CKopocTb. CHila TSDKECTH U BEC.
Hesecomocts. [edopmariust u CHiibl yipyroctu. 3aKoH
I'yka. Cunel TpeHus. CUIIbI TPEHUS MEKTY
COTPUKACAIOIIUMUCS TTOBEPXHOCTSIMU TBEP/BIX TEJI.
Cunbl CONPOTHUBIIEHUS TPU JIBUKEHUH TBEPABIX TEN B
KUAKOCTSAX U razax.

Jlabopamopnas paboma «13ydeHue NBUKEHUS Tema 1o
OKPY>KHOCTH TOJT ACWCTBUEM CHJI YIIPYTOCTHU U TSHKECTU»

3aKOHBI
COXpaHEHUS B
MEXaHUKe

Nmnynbe maTepuanbHoii Touku. Jpyras popmynnpoBka
BTOpOTO 3akoHa Hpr0TOHA. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE nBHXKEHUE. Y CIEXU B OCBOCHHUH
KOCMHYECKOTO MpoCcTpaHcTBa. PaboTa cuitbl. MOIITHOCT®.
Oneprusi. Kunernueckasi sHEprus U €€ U3MEHEHUE.
PaboTa cunbl TshxecTu. PaGoTa cuibl ynpyrocTu.
[TorenumanbHas 3HEPTUs. 3aKOH COXPAHEHUSI SHEPTUU B
MEXaHHUKEe. Y MEHbBIICHHE MEXaHUYECKON IHEPTUU
CUCTEMBI NIOJI ICMCTBUEM CHJI TPEHMUSI.

Jlabopamopnas paboma «3yueHue 3aKkoHa COXpaHEHHS
MEXaHUYECKON SHEPTUN».

Cratuka

PaBnoBecue Ten. [lepoe ycnoBue paBHOBECHS TBEPAOTO
Tena. MoMeHT cusibl. Bropoe ycnoBue paBHOBecust
TBEPAOIO Tena.

Koumponvnas paboma «MexaHukay

MOVJIEKYJIAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHUA

19

OCHOBEI
MOJIEKYJIIPHO-
KHUHETUYECKOM
TEOpUHU

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON
Teopun. Pazmepsl mosiekyn. Macca MOJIEKyII.
Konunuectso Bemectsa. bpoyHoBckoe nBrxenue. Cuibl
B3anMoieiicTBus MoJieKynl. CTpoeHue ra3oo0pasHbIX,
KUJKHAX U TBEPABbIX Tell. MneanbHblli ra3 B MOJIEKYIISIPHO-
KHHETH4YeCKOU Teopuu. OCHOBHOE ypaBHEHUE
MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH I'a30B.
Temmneparypa. TennoBoe paBHoBecue. OnpezneneHue
Temneparypsl. AbcotoTHas Temmnepatypa. Temneparypa
- Mepa CpeHeN KUHETUYECKOU SHEPTUU MOJIEKYIL.
N3mepenue ckopocTell MOJIEKYII ra3a. Y paBHEHHE
COCTOSIHMS UACAIBHOIO rasa. ['a30Bble 3aKOHBI.
Hacpimennslii nap. 3aBUCUMOCTb JaBJICHUS
HACBIIEHHOTO M1apa oT Temneparypsl. Kunenue.
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BnaxHocTb Bo3yxa u ee uzmMepenue. CTpoeHue u
CBOMCTBA KPUCTAIUTMUECKUX M aMOP(HBIX TEJL.
Buytpennss sueprus. Pabota B TepMoIMHaAMUKE.
KosmmuecTtBo Terunotsl. [IepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue nepBoro 3akoHa TEPMOIUHAMHUKH K
pasnuuHbIM npoieccaMm. HeoOpatuMocTs npoieccoB B
npupoze. IIpuHIMIBl NENCTBHS TEIJIOBBIX ABUTATEIICH.
KII/ TennoBbIX ABUTATEIECH.

Jlabopamopnas paboma «OnbITHAs POBEPKa 3aKOHA
I'eii-JTroccaka»

Konmponvnasa paboma «OCHOBBI TEPMOIMHAMUKI)

IJIEKTPOJINHAMMKA (22 yaca)

DNeKTpocTaTuKa

DNEeKTPUYECKUM 3apsil U dJIEMEHTApHBIC YaCTHUIIbI. 3aKOH
COXPAaHEHHUs EeKTpuyecKkoro 3apsaa. OCHOBHOH 3aKOH
JJIEKTPOCTATHUKY - 3aKOH Kynona. Enqunnna
ANEKTPUYECKOTO 3apsiia. DINEKTPUUYECKOE MOJIE.
HanpsixeHHOCTB 2nekTpudeckoro nois. [IpuHnun
cynepno3uiuu nojei. CHUIOBbI€ IMHUH 3JIEKTPUYECKOTO
noJist. HanmpspkeHHOCTD 1M0JIs 3apsKEHHOTo Iapa.
[TpoBOIHUMKH B 3JIEKTPOCTATUYECKOM T0JIE. [UdIEeKTpUKn
B 27IeKTpocTaTrueckoM noJe. [lonspuzanus
TUANIEKTpUKOB. [loTeHIManpHAs YHEPTUS 3apSXKEHHOTO
TeJa B OJHOPOJHOM AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHnman 3IeKTPOCTaTUYECKOTO MOJISL, PA3HOCTh
noTeHIManoB. CBiI3b MEXy HaIIPSKEHHOCTHIO
3NEKTPOCTATHYECKOTO MOJIS U HAIPSHKECHUEM.
DKBUNOTEHIHAIBHBIE MOBEPXHOCTHU. DIIEKTPOEMKOCTb.
Enununiiet anekrpoemkoctu. Kongencaropsl. DHeprus
3apsKEHHOTO KOHJIEHCATopa.

Koumponvnas paboma «NEKTpOCTATUKAY.

11

3aKOHEBI
HOCTOSIHHOT'O
TOKa

DIEeKTPUYECKUNA TOK. Y CJIOBUS, HEOOXOUMBIE JJIS €T0
cymecTtBoBaHus. 3akoH Oma i ydyacTKa Ieru.
ComnpoTHuBiIeHHE. DIEKTPUICCKHUE TICTIH.
[TocnenoBarenbHOE U apaJIEIbHOE COSTUHEHNE
MPOBOJTHUKOB. PaboTa 1 MOIIHOCTH TOCTOSTHHOTO TOKA.
DneKkTpoABMKyIas cuiia. 3akoH Oma /1151 IOJIHOM LEeNu.
Jlabopamopnas paboma «3ydeHue nocienoBaTeNbHOTO
Y TIapaJIEIbHOTO COCTMHEHHUSI IIPOBOTHUKOBY.
Konmponvnas paboma «3akon OMa 1Sl IOJHOM ST

10

DNEeKTpUYECKU
TOK B Pa3JIMYHBIX
cpenax

:‘)J'IGKTpI/I‘IeCKaH IPpOBOAUMOCTD PAa3JIMYHBIX BCUICCTB.
:‘)J'IGKTpI/I‘IeCKI/II‘/'I TOK B IIOJIYTPOBOAHUKAX.
9J'IeKTpI/I‘leCKaH MMPOBOAUMOCTD MMOJIYIIPOBOAHUKOB IIPU
HaJIM4YHUH an/IMeceﬁ. 3HeKTpI/I‘leCKI/Iﬁ TOK 4YCPE3 KOHTAKT
NOJYIIPOBOAHUKOB pP-, N-TUIIOB. HOJ’IyTIpOBO)IHHKOBLIfI
JUO/I. TpaH3I/ICTOp. SHCKTpI/I‘{eCKI/Iﬁ TOK B XKHUIKOCTAX.
3aKkoH QJICKTPOJIM3a. BHCKTpI/I‘-ICCKI/Iﬁ TOK B rasax.

11

HpOMe)I(YTOLIHaH aTTecTanuAa

UTOI'O
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Conepxanue xypca duszuku 11 kiacc




Ha3zBanmue

pa3aejia

Coaep:xkanue pasgesa

Ko.1-
BO
4acoB

DNeKTpoJMHAMHUKA

MaruurtHoe noJjie u
3JIEKTPOMAarHUTHas
WHTYKITUS

B3anmoneiicteue TokoB. MarauTtHoe noJje Toka. Maayknus
MarHuTHOTO MoJjsi. HampaBineHne MarHUTHOW WMHIYKIUU.
Cuna Ammnepa. Monynp BEKTOpa MarHUTHOM HMHIYKIIHU.
HampaBnenne cunsl  Ammepa u  ee  Qopmyna.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI, TPOMKOTOBOPHUTEINb.
JluHnum MarHuTHOM HMHAYKUMU. BuxpeBoi xapakrtep
MarHuTHoro mnoiisi. OpHopogHoe MarHuTHOoe moje. Cuia
Jlopennia. Hanpasnenue cunsl JlopeHna u ee dopmyna.
MaruuTHble  cBOWCTBa  BemecTBa. DeppoMarHeTHKH.
MarnuTHas  3amuch W XpaHeHHE — WHOOPMAIUH.
MarHuTHBIM  MOTOK.  DJIEKTPOMAarHuTHas  WHIYKIHUA.
[IpaBuio Jlenna. 3akoH SJIEKTPOMAarHUTHOW HWHAYKLIHH
®apanes. BuxpeBoe snekTpudeckoe moje. B3auMmocBsszb
3JIEKTPUYECKOTO MU MAarHUTHOTO MOJIEH. DJIIEKTPOMarHuTHOE
TIOJIE. CamouHIyKIHUA. NHAYKTUBHOCTD. OHeprus
MarHUTHOTO TOJIA.

Jlabopamopnas paboma:

1. Usmepenre MarHUTHOM WHIYKITUH

2. V3y4yeHue sBIEHUS JIEKTPOMArHUTHOM UHAYKIIMU

10

Konebanus 1 BOJHBI

25

MexaHndeckue
KoJeOaHus U
AIEKTPOMarHUTHBIC
KoIeOaHus

Mexannueckue kojiebanuss. CBoOomHble  KoJeOaHUS.
AmmuuTyna, mepwoi, 4acrtora, (asza  KoyieOaHuH,
HavanbHas (asza koyiebanuil. ['apMoHUYeckue KoJecOaHUs.
VYpaBHeHHE TapMOHWYECKUX KosieOanuid. Crsur ¢as.
Marematurueckuii MasTHUK. Dopmyrna neproja KoJieOaHui
MareMaThuueckoro masTHuka (0e3 BwIBoja). KoseOaHus
rpy3a Ha npyxuHe. @opmyna mepronga kKojeOaHuil rpys3a
Ha npyxuHe (0e3 BeiBoja). IlpeBparieHus sHepruu npu
KoJe0aTeIbHOM JIBUKEHUH. BBIHYXIIEHHBIE KOJICOaHMUS.
Pe3onanc. ABTOKONIEOAHMS.
DneKkTpoMarHuTHbIE KoJiebanus. CXOJICTBO U pa3nuyue
MEXaHUYECKUX U DJJEKTPOMAarHUTHBIX  KOJIEOaHHIA.
Konebarenpupiit koHTYp. CBOOOIHBIE IEKTPOMArHUTHBIC
kosebanus B kosiebatenbHoM KoHType. Dopmyna Tomcona
(6e3 BwBojma). CoOcTBeHHass wYacToTa KOJICOAaHHMH B
KOHTYPpE.
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[IpeBpamienuss sHepruu B  KO0JIEOATEIHHOM KOHTYpE.
Brinyxaennsie 3JIEKTPOMAarHUTHBIE KoJieOaHusl.
DnexTpuyecKuit pe30HaHc.
Ilepemennblii TOK. KoOHIOeHcaTOp M Karylmka B LENU
HEPEMEHHOTO TOKa. AKTUBHOE COIPOTHBIICHUE.
JelicTByromye 3Ha4eHHs IEPEMEHHOTO TOKA.
Jlabopamopnas paboma:.

3. OmnpenieneHre yCKOpEHUs: CBOOOHOTO TaJACHUS TIPH
MIOMOUIY MasiITHUKA.

[Ipounssoactso, [Ipon3BOCTBO AIEKTPUUECKON SHEPTHUH. 4
nepegaya u Tpanchopmatop. [lepegaua snmekTpuuecKkol SHEPTUHN U €€
HCII0JIb30BaHNE HCIIOJIb30BaHNE.
BIEKTPUYECKON
SHEPTUH
Mexannueckue PacnipocTtpanenue kosiebaHuUi B YIOPYrUX  Cpelax. 3
BOJIHBI ITonepeunsie U Mpoao0JibHBIE BOJHBL. [[mrMHa BoJHBEI. CBS3b
JUTHHBI BOJIHBI, CKOPOCTH €€ PacIpOCTPaHECHHs W Tepuoja
(4acToThI). YpaBHeHue FapMOHUYECKOM BOJIHBI.
Hudpaxmus MEXaHUYECKUX BOJIH. KorepeHnTtasie
MeXaHW4Yeckue BOJIHBL. MHTepdepeHIns MeXxaHUYEeCKUuX
BOJIH.
DNEKTPOMAarHuTHbIE | DJIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh AJIEKTPOMArHUTHBIX 5
BOJIHBI BOJIH. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH.
[Tpunumn nepenaun nHGOPMALIUK C TOMOIIBIO
3JIEKTPOMArHUTHBIX BOJIH HAa IPUMEPE PaTUOCBA3H.
Onrtuka 16
CBeToBbBI€ BOJIHBI CBeroBble JTyud. 3aKOH MpesoMiieHus cBeTa. JInH3bl. Xon 9

nyqeﬁ B nuH3ax. OnTHYecKas cuja JIMH3BI M CHCTEMBI
6J'II/13KOpaCHOJ'IO}KeHHLIX JIMH3. HOJIy‘IeHI/Ie I/I306pa)i(eHHI>'I B
JINH3aX. q)OpMy.]'Ia TOHKOM JIMH3BI. YBEIWYCHHE JIHH3HL

Ontuueckue pUOOPBHI.
Ckopoctb  cBera.  llpusma.  [lucmepcust  cBera.
CBer Kak »5JeKTpoMarHuTHas BoJiHA. KorepeHTHOCTb.
[ony4yenue KOT€PEHTHBIX CBETOBBIX BOJIH.
NnTepdepenius CBeTa. Judpaxius CBeTa.
JudpakimoHHas  peleTka. [lonapuzanusa  cBera.
[Tonepeunocts CBETOBBIX BOJIH. Pazpemaromas

CMOCOOHOCTh ONTHYECKUX MPUOOPOB.

Jlabopamophvie pabomoi:

4. Ormpenenenye ONTHYECKOW CHJIBI M (POKYCHOTO
paccTosiHUs COOMPAIOLIEH JTHH3bI

5. 3mepenue IMHBI CBETOBOM BOJHBI C IOMOIIBIO
T(PPaKIIUOHHON PELIETKH.

9




N3znyuenue u
CHEKTPBI

Buabl uznyyenuit. Mictounuku cBera. DJIeKTPOMAarHUTHBIE
U3IYyYeHUs  pa3HbIX  JMAla30HOB  JUIMH  BOJH —
PaaAvOBOJIHBI, uH(pakpacHoe, BUJIUMOE,
yabTpaUOIETOBOE W PEHTTEHOBCKOE  W3JITYYEHUS.
Hcroynuky, CBOMCTBA M IPUMEHEHUE AITUX HU3IIY4YCHHM.
Jlabopamopnas paboma:

6. HabnroeHue CcrijioHoro v JMHEHYaToro CreKTpoB.

OcHoBBI
CIIELMAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

IToctynatel  crnenuanbHOM TEOPUH  OTHOCUTEIBHOCTH.
IIpoctpancTBO W BpemMss B  CHEHHAIBHOM  TEOPUU
OTHOCUTEIILHOCTH.

[lonnast »Heprus. DOHeprus mnokos. PensTuBucTckuit
uMItysibe. CBsI3b TOJHOM JHEPrUU, UMITYJbCa M MacChl
tena. ['paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MEXaHHUKH.

KBanToBas gusuka

18

CBeTOBbIE KBAHTEI

I'mnoresa [1nanka o kBanTax. [loctostnnas [1nanka. @otoH.
Omnpiter JIeGenea u BaBunosa. ®otosrddexr. [Ipumenenne
doTorpdexra B Texuuke. OnpiTel CTONIETOBA. YpaBHEHHE
OWHIITeHA TUTST dotorddexra.
KopnyckynsapHo-BosiHOBO# ayanusm. ['mnotesa ne bpoitns
0 BOJIHOBBIX CBOMCTBax 4actuil. Jludpakuus 37IEKTPOHOB.
CooTHomieHne HeonpeaeneHHocTel [ eizendepra.

ATtoMmHas pu3nka

Omnbitel  Pesepdopna. Ilnanerapnass wmonenb  aroma.
KBantoBbeie moctynarel bopa. bopoBckas mozaens atoma
BOJIOpO/IA.

du3uka aTOMHOTO
spa

Jluneituateie cnekTpbl. CHOHTAHHOE M BBIHYXIECHHOE
U3ITY9CHHS CBeETA. Jlazepsr.
PamnoaktuBHOCTE. 0-, P-, y-M3nydenus. Metomabl
pEerUCTpallMy  AJIEPHBIX H3IIydeHUIl. SlnepHble peakiuu.
3akoH paJuoaKTUBHOro pacnaaa. Ero craructuyeckuit
XapaKkTep.

Mopenu crpoeHuss atroMHoro siapa. HykionHas mojenb
siapa. SlnepHbie cuibl. JlepekT Macc v SHEprus CBs3HU spa.
VnenbHas sHeprus cBs3u. JleneHue W CHUHTE3  sAIED.
DHepreTUYecKuid BBIXOJ SJIEPHBIX peakuuil. SnepHas
SHEpreTuka. BnusHue HOHM3MpYIOUIEH paaualuu Ha
KuBble opraHu3mbl. [loHsiTHE O 03¢ U3Ny4YEHHUS.
DNeMeHTapHbIE YaCTHIIHI. ®yH/1aMEeHTaJIbHbIE
B3auMoAecTBUA. CTaTUCTUYECKUI XapaKTep MpPOLECCOB B
MUKPOMHPE. 3aKOHBI COXpaHEeHUs B MUKPOMUDE.

12
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Kanennapno-remarudeckoe mianuposanue oo gusuke 10 kinacc

Ne Tema ara
mwian | da
KT

1/1 Bxonnas koHTposibHAs paboTa 1 1.09

MEXAHMKA (25 u.)

OcHoOBHBIE 0COOEHHOCTH (PU3MUECKOr0 MeTo1a uccienoBanus (1 4.)

2/1

®du3ukKa 1 no3HaHue mupa. Yto takoe
MEXaHUKa.

1

3.09

OcHoBBI KMHEMATHUKH (6 4.)

3/1

JBmxenue Touku tena. [lonoxxenue B
npocTpancTBe. CrocoObl ONTMCaHUS
nerkenna. CucreMa oTrcuera.
[Iepemenienue

8.09

4/2

CKopOoCTh paBHOMEPHOTO
HpﬂMOHHHefIHOFO JOBUXKCHUSL.
YpaBHEHHE paBHOMEPHOTO
HpﬂMOHHHefIHOFO JABUXKCHUSA TOYKHU.

10.09

5/3

MrhoBeHHas ckopocTh. C0KeHne
CKOPOCTEH.

15.09

6/4

Yckopenue. [[BrkeHUe ¢ MOCTOSHHBIM
yckopeHnueM. Ennnuna yckopeHus.

17.09

7/5

CKOpOCTh TIPU JBUKEHUU C
MTOCTOSIHHBIM YCKOpEHUEM. Y paBHEHUE
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM.
®dpoHTanpHas JabopaTopHas padboTta
«3yyeHne paBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO TBUKCHHUS)

22.09

[lITatuB 1abOpaTOPHBIA,
MeXaHW4ecKasi CKaMbsl, Opycok
JIEPEBSIHHBIN, AJIEKTPOHHBIN
CEKYHJIOMEp C JaT4YuKaMU,
MarHUTOYIpaBsieMble
TEepPKOHOBBIE TATUHUKH
CEKyHJIoMepa

8/6

PaBHOMepHOE ABMKEHUE TOYKHU TIO
OKPY>KHOCTH.

24.09

OcHOBBI AHAMUKH (8 4.)

9/1

MarepuanibHas Touka. [lepBblit 3aKkoH
Herotona. Cuina.

29.09

10/2

Bropoii 3akon HetoTona. Macca.

1.10

11/3

Tpetuii 3akoH Herotona. EnuHuiis
Macchl U cuibl. [ToHsaTrue o cucreme
€IUHUII.

6.10

12/4

Cunnbl B npuponae. Cubl BCECMUPHOTO
TATOTEHHS. 3aKOH BCCMHUPHOT'O
TATOTCHUA

8.10

13/5

HepBaﬂ KOCMHUYCCKasA CKOPOCTh. Cuna
TSDKECTH U Bec. HeBecoMOCTb.

13.10

14/6

Hedopmarius 1 cuitbl yipyroctH. 3akoH
I'yka.

15.10

15/7

Cunsl Tperust. CUIIbI TPEHUSI MEXKAY
COIPUKACAIOLIUMUCS IOBEPXHOCTIMU
TBEpAbIX Tesl. CHIIbl CONPOTHUBIICHUS

20.10

JepeBsiHHbII Opycok, Habop
I'PY30B, MEXaHUYECKasl CKaMbsl,
JUHAMOMETP

11




IIpH ABMKCHUU TBCPABIX TCJI B
KUAKOCTAX U razax. CDpOHTaHBHaSI
naboparopnas padbota «M3ydenue
ABUKCHUS TCJIA IPU HeﬁCTBHH CHIJIbI
TPEHUS»

16/8 Jlaboparopuas padota Ne 1 «M3yuenune | 1 22.10 Beckhl aniekTpOHHEIE, ITATHB
JIBYDKEHUS TeJa M0 OKPY>KHOCTHU TIOJ] 71a00paTOPHEI ¢ AepKaTeneMm,
JEWCTBUEM CHJI YIIPYTOCTH H TSKECTH JTMHAMOMETp, HUTb, JICHTA

MepHasi, TUCT OyMaru, rpys.
DNEKTPOHHBIN CEKYHIOMED
3akoHbI COXpaHeHUs B MexaHuke (7 4.)

17/1 Nmnynsc MaTepuanbHONW TOUKH. 1 27.10
Hpyras ¢opMynupoBKa BTOPOTO 3aKOHA
HerotoHna. 3akoH coxpaHeHus
UMIYIIbCa

18/2 ®poHTanpHas JaboparopHas padoTa 1 29.10 HunmuHapel MeTaunyecKue
«MccnenoBanue ynpyroro u (UTFOMUHUEBBIN U CTATBHOMN),
HEYIPYTroTO CTOJIKHOBEHHS TEID). HUTh, TUIACTHJINH, IITATHB
PeaktuBHOE NBIKEHUE. Y CIIEXH B 1a00paTOPHBIHN C AepKATEIEM,
OCBOEHHUU KOCMHYECKOTO JMHENKa
MIPOCTPAHCTBA.

19/3 Pa6oTa cunbl. MOIIHOCTS. 1 10.11

20/4 Ouneprus. Kunetnueckast sHeprusi uee | 1 12.11
M3MEHEHHE.

21/5 Pa6ora cuisl Tsoxectu. PaboTa cuisl 1 17.11
ynpyrocTd. [loTeHIManpHas SHeprusl.

2216 3aKOH COXpaHEHUsS YHEPTUH B 1 19.11
MEXaHUKE. Y MEHBIIICHHE
MEXaHUYECKOM SHEPTUU CUCTEMBI TIOJT
NeMCTBHEM CHUJI TPEHUSI.

23/7 JlaGopaTtopnas pabora No2 «M3yuenue | 1 24.11 [Tpyxxuna xectkoctbio 20 H/Mm,
3aKOHa COXpPaHEHMSI MEXaHUYECKON rpy3 maccoit 100 r (2 mt.),
SHEPTUNY. HITaTUB JTAOOPATOPHBIH C

JepKaTeneM, JIMHEHKa
Craruka (3 4.)

24/1 PaBnoBecue Ten. [lepBoe ycinoBue 1 26.11
paBHOBECHS TBEPJOTO TeJa.

25/2 MowmeHT cuibl. Bropoe ycnoBue 1 1.12
paBHOBECHS TBEPJOTO TeJa.

26/3 Kontponbnas padorta Ne 1 «Mexanuka» | 1 3.12

MOJIEKYJIAPHASA ®U3UKA. TEIIVIOBBIE ABJIEHHUA (19 4.)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI Teopun (19 4.)

27/1

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOHN Teopuu. Pazmepsl

MOJICKYIIL. Macca MOJICKYII. Koanuecto

BCIICCTBA

1

8.12

28/2

BbpoynoBckoe aBuxenue. Cuibl
B3aMMOJICIICTBUS MOJIEKYJL.

10.12

29/3

Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TEIL

15.12

30/4

WneanbHblil Ta3 B MOJIEKYJISPHO-

17.12

12




KHHEeTH4Yeckoi Teopun. OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU T'a30B

31/5 Temmeparypa. TeroBoe paBHOBECHE. 22.12
Onpenenenne TeMnepaTypsl.
AOcouroTHast TeMIiepaTypa.
Temneparypa - Mepa cpeHen
KUHETHYECKOM YHEPTUU MOJIEKYII
3216 W3MepeHune CKopocTei MOJIEKyJI raza 24.12
33/7 VYpaBHEHHE COCTOSIHHS UICATBHOTO
rasa.

34/8 ["a30BbIE 3aKOHBI. Hemonctpanus «M3menenne
JTaBIICHHE Ta3a ¢ U3MEHEHUEM
o0beMa Mpu MOCTOSITHHOU
TEMIIepaType»: TaTduK
JaBjeHus. JlaTamk
TEMIIepaTyphbl, ITATUB, COCY/T
JUTSL IEMOHCTPAIIMN Ta30BBIX
3aKOHOB, HAacoC.
HemoncTpanus «M3meHenue
JTABJICHUS Tra3a C U3MEHEHHEM
TEMIIepaTyphl PH MTOCTOSTHHOM
obbeMe»:

JlaTyuk naBieHUs, TaTINK
TEMIIepaTyphl, ITATUB, COCY]T
JUTSL IGMOHCTPAIIMU Ta30BBIX
3aKOHOB, JIMHEWKA, COCY]I C
BOJIOM, CIUPTOBKA.
HemoncTpanus «M3menenue
o0bema raza ¢ I3MEHEHUEM
TEMIIepaTyphl P MOCTOSTHHOM
JIABJICHUIY: IaTYUK JABJICHUS,
JATYUK TEMIIEPaTyphl, IITATHB,
COCYIl JIJIsl IEMOHCTPAIIUU
ra30BbIX 3aKOHOB, JINHEIKa,
COCY/l C BOJIOW, CIIUPTOBKA
35/9 JlaboparopHas pabota Ne 3 «OmnbiTHAs JaTuuk naBieHus, JaTYUK
npoBepka 3akoHa [ eit-JTroccaka» TEMIIepaTyphbl, ITATUB, COCY]L
JUTSL IGMOHCTPAIIMU Ta30BbIX
3akoHOB. JIuHeiika, cocyn ¢
TEIJI0N BOJOH, COCYA C
XOJIOJTHOW BOJIOU
36/10 | HacwlieHHbIi nap. 3aBUCUMOCTb JlaTuuk TemMiieparypsl,
JIaBJICHHs HACBILIEHHOTO apa OT TEPMOMETP, MapJisi, COCYJL C
temnepatypbl. Kunenue. ®@poHranbHas BOJIOM
nabopaTtopHas padota «3mepeHue
BJIQKHOCTH BO3JIyXa»
37/11 | BnaxxHOCTB BO3/IyXa U €€ U3MEPEHHE
38/12 | CtpoeHnue u cBoiicTBa
KPUCTANINYECKUX U aMOP(HBIX TeEJL.
39/13 | BHyTpeHHss SHEPIHs. Jlemoncrpanus «M3MeHeHne
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BHYTPEHHEH SHEPTUU TeNa MpH
TPEHHUH U yJape»: JaTIHK
TEMIIEPATypHhI, 1B TOCKH, JIBE
CBUHIIOBBIC IJIACTHHKH.
MOJIOTOK
40/14 | PaboTta B TepMOIUHAMUKE. 1
41/15 | Koau4ecTBO TEIJIOTHI. 1
42/16 | IlepBblii 3aKOH TEPMOTUHAMHKH. 1
[IpuMeHeHne nepBoro 3aKoHa
TEPMOJIMHAMUKH K Pa3THYHBIM
mporeccam.
43/17 | HeoOpaTtumocTh TiporieccoB B mpupoe. | 1
44/18 | IlpUHIMTBI ISHCTBUS TETIOBBIX 1
neurareneit. KITJ] TemmoBeix
JIIBUTATEJIEH.
45/19 | KourtponbHas padota Ne 2 «OCHOBBI 1
TEPMO TMHAMHUKI)
IJIEKTPOJIMHAMMKA (22 yaca)
OnexrpocraTuka (11 4.)
46/1 DneKTpuyecKuil 3apsa U AneMeHTapHsie | 1
YaCTHUIbl. 3AaKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsijia.
4712 OCHOBHO¥M 3aKOH 3JIEKTPOCTATHKH - 1
3akoH Kynona. Enunnna
AIIEKTPUYECKOTO 3apsia.
48/3 Onekrpuyeckoe mose. Hampsbkennocts | 1
anekrpudeckoro mnois. [IpuHuun
CYNEPHO3UIUH MOJIEH.
49/4 CuItoBbI€ JIMHUM JIEKTPUIECKOTO ToJrst. | 1
HanpskeHHOCTD 1oJist 3apsyKEHHOTO
mapa.
50/5 [IpoBOAHUKH B IEKTPOCTATHUCCKOM 1
ToJie.
51/6 JIMDJIEKTPUKH B JICKTPOCTATHYECKOM 1
niosie. [lonsipusaniust AUAIEKTPUKOB.
5217 [ToreHuumanpHas SHeprus 3apspkeHHoro | 1
TeJa B OJJHOPOTHOM
AJIEKTPOCTATUYECKOM TIOJIE.
53/8 [ToTeHumanm 3IeKTPOCTaTUIECKOTO 1
T0JIsI, Pa3HOCTh MOTEHIINAIOB
54/9 CBs13p MEX 1y HaIIPSKEHHOCTBIO 1
ANEKTPOCTATUYECKOTO OIS U
HampsbKeHUeM. DKBHUIIOTEHIHABHBIE
MTOBEPXHOCTH.
55/10 | DnexTpoeMkocTh. EauHUIIbI 1
anekTpoeMKocTH. KoHaeHcaTopsl.
DHeprus 3apsHKEHHOT0 KOHJSHCATopa.
56/11 | KonTponbHas padota Ne 3 1
«DIEKTPOCTATHUKAY.
3aKOHBI TOCTOSIHHOTO TOKa (6 4.)
57/1 ‘ DNEeKTpUYECKUM TOK. Y CIOBUA, | 1 | Hemoncrpamus «MccnegoBanue
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HeO6XOI[I/IMbIC AJid €ro CyICCTBOBAaHUS.

3axon Oma Juid yyacTKa LEnu.
CormnpoTHuBieHHE.

3aBUCHUMOCTHU CUJIbI TOKA B
MIPOBOJIHUKE OT HAIPSIKEHUSD:
JATYUK TOKA, JATUYUK
HaIPsKEHUs, PE3UCTOP,
peocTaT, UCTOYHUK MUTAHUS,
KOMIUJICKT MPOBOJOB, KIIIOY

58/2 DIEKTPUYUCCKHUE LICTTH. 1
[TocnenoBarensHOE U TAPATUICTHLHOE
COCIIMHEHUE MMPOBOTHUKOB.

59/3 Jlaboparopuas padota Ne 4 «M3yuenune | 1 JlaTuuk TOKa, TaTIuK
MOCJICIOBATEIILHOTO U TTAPaUICTLHOTO HANPSDKEHUS, aMIIEPMET]
COCITMHEHUS TIPOBOTHUKOBY. JIBBIXIIPEICITBHBIN, BOJILTMET]

JIBYXIIPEAEIbHBINA, PE3UCTOD,
HUCTOYHUK MTUTAHUS, KOMITJICKT
MIPOBOJIOB, KITFOY

60/4 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO 1 JlaTuuk TOKa, TaTINK
Toka. ®poHTamBHAs JTabopaTOpHAs HANPSDKEHUS, aMIIEPMET]
pabota «M3mepenue paboThl U JBYXIIPEIEIbHBINA, BOJILTMETP
MOIITHOCTH 3JICKTPHUYECKOTO TOKA» TBYXITPEICTbHBIN, JIAMITOYKA,

HUCTOYHUK MTUTAHUS, KOMITJICKT
MIPOBOJIOB, KITHOY

61/5 DnekTpoABMXKYyIas cuia. 3akoH Oma 1
JUTSL TIOJTHOM 1[ETTH.

62/6 KontponsHas padora Ne 4 «3akon Oma | 1
JUTS TIOJTHOU IIEITH

DNEeKTPUYECKUNA TOK B Pa3IMUHBIX cpeaax (5 4.)

63/1 DneKTpruYecKas MPOBOJUMOCTh 1
Pa3IMYHBIX BEMIECTB. DINEKTPUUECKUI
TOK B MOJIYITPOBOIHUKAX.

DnexTpuyecKas IpoBOJUMOCTh
MOJIYTIPOBOIHUKOB MIPH HATUYUU
npumecen

64/2 DIEeKTPUYECKUN TOK Yepe3 KOHTAKT 1
MIOJIYIIPOBOHUKOB P-, N-TUIIOB.

65/3 [ToayrpoBOAHMKOBBIH THO. 1
Tpanzucrop.

66/4 DJIEKTPUYECKUIM TOK B KUAKOCTSX. 1
3aKOH AJEKTPOJIN3A.

67/5 DNEeKTPUYECKUN TOK B raszax. 1

68/1 [IpomexxyTouHas aTTecTalus 1

KanenmapHo-TeMaTnyeckoe IIaHUPOBaHUE YYEOHOTO MaTepuana
no ¢usuke 11 knacce
Ne Tema Kon- | dara
ypoka BO
9acoB
wiaH | GakT
IJIEKTPOJINHAMMKA (9 u.)

MaruuTtHoe noJie u
3JIEKTPOMATHUTHAs HHAYKIMSA (9 1)
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1/1

B3aumoneictBue TOkOB. MarHuTHoe
oJe.

HemoHcTpanus «M3mepenue
I10J1s1 IOCTOSIHHOTO
MarHuTa»: JaT4UK
MarHuTHOTO TOJI,
MMOCTOSIHHBIN MarHuT
II0JIOCOBOM.

HemoHcTpanus «M3mepenue
I10JIs1 BOKPYT IIPOBOJIHUKA C
TOKOM»: JaTYUK
MarHuTHOTO TOJIs, /1Ba
LITaTUBA, KOMIUIEKT
IIPOBOJIOB, UCTOYHUK TOKA,
KITIOY

2/2 | BexTop MarHuTHOW UHIYKIMH. JIMHUN
MarHuTHOTO T0JIsl. MOTy/Th BEKTOpa
MarauTHOM wHayKIu. Crra Ammepa
3/3 | BxoaHas KOHTpOJIbHAS paboTa
4/4 | MaruutHblit motok. Jlabopamophnasn
paooma Nel «VI3MepeHne MarHUTHOU
WHTYKITHIDY
5/5 | MarauTHoOe moJe.
6/6 | SIBneHuME AMEKTPOMArHUTHOM
WHAYKIMU. MarHutHbli MOTOK. 3aKOH
AIIEKTPOMArHUTHOM MHIYKIIMH
717 | Jlabopamopuas paboma Ne2 JlaTuuk HanpsoKeHus,
«3yuenue siBieHus JATYUK MAarHUTHOTO TOJIA,
AIIEKTPOMArHUTHOM MHIYKIIUK» JUHEeKa, KaTylIKa-MOTOK,
MTOCTOSIHHBIN MOJI0COBOM
Marsur, Tpyoka u3 [1BX,
KOMILJIEKT MPOBO/JIOB,
HITaTUB C JiepKaTelieM
8/8 Camounnaykius. MHIYyKTUBHOCTD.
9/9 | DHeprust MArHUTHOT'O TIOJIS TOKA.
DIeKTPOMarHUTHOE MOJe
KOJIEBAHUS 1 BOJIHBI (25 u.)
MexaHu4yeckue U 3JIEeKTPOMATHUTHbBIE
KoJsie0anus (13 1)
10/1 | CBoOOHBIEC U BBIHYKICHHbIC
MEXaHUYECKUe KoueOaHus
11/2 | Maremarnueckuii MasTHHUK. J[nHaMuKa JemoHcTparms
K0JIe0aTeIbHOTO TBUKCHHSL. «Konebanus HUTIHOTO
MasiTHUKA U CBOOO/IHBIE
KojeOaHus Tpy3a Ha
NPYKUHE»: TaTUHK
YCKOpEHUS, IITATUB C
KpemnexoM, Habop Tpy30B,
HUTh, HA00P MPYKHUH
12/3 | I'apmonunueckue konedbanus. daza
KoJebaHuit
13/4 | Jlabopamopnas paboma Ne KowMmpsrotep, natunk

3«Onpenienenne yCKopeHust

YCKOpEHUS, IPy3 C
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cBOOOTHOTO Ta/ICHUSI TIPH TOMOIIU
MasITHUKa»

KPIOYKOM, JICTKad 1
HCpaCTsKUMasd HUTb.

pyneTka
14/5 | CBOOOHBIC U BBIHYKICHHBIC
HIIEKTPOMArHUTHBIE KOJICOAHUSL.
15/6 | KonebarenbHbiii KOHTYp. [IpeBpamieHne
SHEPTUH TP AIIEKTPOMATHUTHBIX
KOJIeOaHHS
16/7 | IlpeBpailieHHE SHEPTHHU TIPH
TapMOHHUYECKHUX KOJIeOaHHSIX.
17/8 | BeinyxeHHbIC KoJicOaHus. Pe3oHaHc.
18/9 | YpaBHeHus1, ONMKCHIBAIOIINE TPOIIECCHI B
K0J1e0aTeIbHOM KOHTYpE
19/10 | [epmo cBOOOTHBIX IEKTPHUESCKUX
Kojie0aHui
20/11 | TlepeMeHHBII ICKTPHUUSCKUN TOK Hemonctpanus «M3mepenue
XapaKTePUCTHK
MEPEMEHHOTO TOKa:
JIBYXKaHAJbHAs TIPUCTaBKa-
ocruiorpad, 3ByKOBOU
reHeparop, Habop MPOBOIOB
21/12 | AKTHBHOE COMPOTHUBIICHHUE B ICITH
MIEPEMEHHOTO TOKa
22/13 | DnaeKTpuYecKuii pe30HaHC JemoHcTparms
«ITocaenoBaTenbHLIN U
napajuieIbHbIA PE30HAHC:
JIBYXKaHaJbHasl IpUCTaBKa-
ocruiorpad, 3ByKOBOU
reseparop, pesuctop 360
Owm, Karymika
nHaykruBHoctu 0,33 ml 1,
konzaeHcatop 0,47 Mx®d,
Habop MPOBOJIOB
IIpousBoacTBo, nepeaaya u
HCI0JIb30BAHME JIEKTPUYECKOM
Heprum (4 4.)
23/1 | Tpauchopmatopsl. [lepenaua JemoHcTparms
AIIEKTPOIHEPTUH. «TpaHcGopmMaTop»:
JBYXKaHaJIbHas IPUCTABKB-
ocruorpad, 3ByKOBOM
reHepaTop,
MHOI00OMOTOYHBIN
TpaHchopmatop, Habop
IPOBO/IOB
24/2 | T'eHepupoOBaHUE AIEKTPUICCKON
SHEPTrUH.
25/3 | Pemienue 3a1a4 1o Teme
«TpanrcdopmaTopbi»
26/4 | Konmponwvnasn paboma Ne 1

«MexaHHUYeCKHe U IIEKTPOMAarHUTHBIC
KOJIEOaHUD)
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Mexannuyeckue BOJHBI (3 4.)

27/1 | BonHoBbIC siBJcHU. PacripocTpaHeHue
MEXaHMYECKUX BOJIH.

28/2 | lnuna BosHBL. CKOPOCTH BOJIHBI.

YpaBHeHue Oeryiieil BOJIHbI.
29/3 | BoaHbl B cpejie.
JIeKTPOMATrHUTHBIE BOJIHBI (5 4.)

30/1 | DiekTpoMarHuTHas BOJIHA.

31/2 | U3o6perenue pamuo A.C. [TonoBbiM.
[IpuHIHIBI paHOCB3N.

32/3 | CoiicTBa JIEKTPOMArHUTHBIX BOJIH.

33/4 | O6o6marommit ypok «OCHOBHBIE
XapaKTepUCTUKH, CBOMCTBA U
WCTIOJIb30BAHUE IEKTPOMATHUTHBIX
BOJIHY.

34/5 | Koumponvnas paboma No 2
«MexaHUYEeCKue U AIIEKTPOMArHUTHBIE
BOJIHBD»

OIITHUKA (16 4.)
CgeroBble BOJIHBI (9 4.)

35/1 | lpunnun ['toiirenca. 3akoH OTPaXKEHUS
CBETA.

36/2 | BakoH MpeIOMJICHHUS CBETA.

37/3 | TlonHOE OTpasKeHUE.

38/4 | JIuuza. [TocTpoenue n3o0pakeHuid,

JlaBaeMbIX JIUH3aMHu. PopMyra TOHKOU
JIMH3bI. YBEJIUYECHUE JIUH3bI.

39/5 | Jlabopamopnas paboma Ned OcBeTurenb ¢ HCTOUHUKOM
«OmnpegeneHue ONTUYECKON CUITBI U cBera Ha 3,5 B, nctounmnk
(OKYCHOTO paccTosTHUS coOMparoieit MUTaHUS, KOMILJIEKT
JIUH3BI» IIPOBOJIOB, IlIeieBast

nuadparma, sKpaH
CTaJIbHOM, HaIpaBJIsIONIast C
W3MEPUTEJIbHON KO,
coOuparomiue JUH3bI,
pacceuBaroIas J1uH3a,
cnaiin «Mojenb npeaMeTar
B peitepe

40/6 | Jlucnepcus cBera.

41/7 | UuTepdepeHius MeXaHHUeCKUX BOJH U
CBETA.

42/8 | Tudpakims MexaHHIECKHX BOJIH
JudpaxionHas pemerka.

43/9 | TlomepedHOCTh CBETOBBIX BOJIH H
3JIEKTPOMArHuTHasi TEOpHs CBETa
Jlabopamopnas paboma Ne5
«V3MepeHne IIMHbBI CBETOBOM BOJIHBIY

N3ayuyenne u cnexkrpsl (4 4.)

44/1 | Buapl m3nydennid. MIcTouHnKU cCBETA

45/2 | CnexTpalibHBIN aHAIU3.
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Jlabopamopnas paboma Ne 6
«Ha0nroieHne CruionrHoro u
JUHENYAaTOr0 CIIEKTPOBY

46/3 | UndpaxpacHoe, yinbTpaduoIeToOBOC U
PEHTT€HOBCKOE M3ITyYCHUSI.
47/4 | lllkayia 37€KTPOMArHUTHBIX U3JTy4CHHUI
DJIeMEeHTbI TEOPUH OTHOCHTEJIHLHOCTH
(3 4.)
48/1 | IMocTtynaTel TEOPUH OTHOCUTEIBHOCTH.
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.
49/2 | OcHOBHBIE CJIEJCTBUS U3 MOCTYJIATOB
TEOPUHU OTHOCUTEIHHOCTH. DIIE€MEHTHI
PENSTUBUCTCKOW JTMTHAMHKH.
50/3 | Koumponvnas paboma Ne 3 «Ontuka.
DeMEHTBl TEOPUU OTHOCHUTEILHOCTHY
KBAHTOBAS ®U3UKA (18 u)
CBeToBble KBAHTHI (4 4.)
51/1 | 3apokacHHE KBAHTOBOW TEOPHH.
dotorddexr.
52/2 | Teopus dotorddexTa.
53/3 | ®oToHbI
54/4 | Pemenue 3amau o teme «CBETOBBIE
KBaHTBD».
AtomHas ¢pusuka (2 4.)
55/1 | Omertel Pe3epdopaa. SnepHast Moaesb
aToMma.
56/2 | KBantoBsie nmoctynarel bopa. Moaens
aToMa Bojiopoaa no bopy.
du3uka aToMHOro sapa (12 4.)
57/1 | Metoapl HAOIIOAEHUS ¥ PETUCTPALMN
AJIEMEHTAPHBIX YACTHII
58/2 | OTkpsITHE paAHOAKTHBHOCTH. Allb(a-,
Oera- ¥ raMMa- U3JIy4eHUsl.
59/3 | PamnoakTuBHBIE ITPEBPALICHIS.
60/4 | 3akoH paJHOAKTHBHOIO pacraja.
Ilepuon nomypacmnana.
61/5 | OTKpBITHE HEHTPOHA.
62/6 | CtpoeHue aTOMHOTO siapa. SlnepHbie
CHJIBI. DHEprus CBsI3U aTOMHBIX SAEP.
63/7 | SlmepHble peakiu. DHEPreTUICCKU
BBIXO]I SIIEPHBIX PEaKIU.
64/8 | Hdenenwue sinep ypana. LlenHbie simepHbie
peakuuu. SInepHbIi peakTop
65/9 | TepmosinepHbie peakuuu. [IpumeHeHne
SAIEPHOMN DHEPIETUKH.
66/11 | Konmponsnas paboma Ne 4 «Atom u
aTOMHOE SAPO»
67/10 | Buomoruyeckoe neicTBue

PaanOaKTUBHBIX PI3J'Iy‘-IeHHI>i. OTalbl
Pa3sBUTUA (I)I/I3I/IKI/I SJICMCHTApPHBIX
YaCTHII.
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| 68/12 | IpomexyTouHas aTTecTalus | 1 | ‘

I'paduk madoparopubix padot 10 kiace

Tema

Jlata

JlabopaTtopHnast pabota Ne 1 «M3yueHue ABMKEHUS Tea MO OKPYKHOCTH
IO ICUCTBUEM CUJI YIPYTOCTH U TSKECTH

Jlaboparopuas padota Ne2 «/3yueHue 3akoHa COXpaHEHUS
MEXaHUYECKON DHEPTUN.

w

JlabopaTtopHnast pabota Ne 3 «OmnbiTHas mpoBepka 3akoHa I eii-Jlroccakay

JlabopaTtopHnast padota Ne 4 «M3yueHue mocienoBareIbHOTO U
MapajuIeIIbHOTO COSAMHECHHUS TPOBOTHIKOB)

I'padux koHTpOaBHBIX padoT 10 kiace

Tema

Jlara

Bxonnas konTposbHas paboTa

KonTtposnsnas pabora Ne 1 «MexaHuka»

KonTtponsHas padota Ne 2 «OCHOBBI TEPMOIUHAMHUKHY

KontponbHas padota Ne 3 «DnekTpocTaTukay.

QPR |WIN -

Kontponbras padorta Ne 4 «3akon OMa Jy1si IOJTHOM TIETIH

I'pacduk maboparopHbIX pador 11 Kacc

Tema

Jara

JlaGopaTtopnas pabora Ne 1 3Mepenrne MarHuTHOM MHIYKITUN

JlabopaTtopnas pabota Ne 2 3ydeHue siBICHUS JIEKTPOMAarHUTHOM
WHIYKIIUU

JlabopaTtopnas padora Ne 3 OnpeneneHue yCKOpeHUs: CBOOOIHOTO MaICHUS
P MIOMOIIIM MasiTHUKA

Jlaboparopnas padota Ne 4 OnpeneneHre ONTHUECKON CHIIBI U (POKYCHOTO
paccTosiHUs COOUpPAIOIIeH JTHH3BI

Jlaboparopnas pabota No 5 M3smepeHue ATuHBI CBETOBOW BOJIHBI

Jlaboparopnas pabota Ne 6 HaGmroenue CrionHOro ¥ JIMHEHYaToro
CIEKTPOB

I'paduk koHTpPOABHBIX padoT 11 kiace

Tema

JlaTa

Bxonnas KOHTPOJIbHAs! pa60Ta

MexaHu4deckue u QJICKTPOMAT'HUTHBIC KOJIeOaHMS

MexaHu4deckue u QJICKTPOMATHUTHBIC BOJITHEBL

OnTuka. D1eMeHThI TCOPHUU OTHOCUTCIIbHOCTHU

BAIWIN|F-

ATOM U aTOMHOE€ SJIpO
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