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|. IloicHUTEIHLHAS 3aHCKA.

[Iporpamma yweGHOro mpenmera «®Pu3ukay HampaBieHa Ha (QopMupoBaHHe Yy
oOyyaromuxcs (PyHKIMOHAIBHOM TPAMOTHOCTH W METAalpeJMETHBIX YMEHUH depe3
BBIIIOJIHEHUE MCCIIEN0BATENBCKON U IPAKTUUECKOH 1€ TENBHOCTH.

B cucreme ecrecTBeHHO-HayqHOTO 00pa3oBaHus (prU3HKa KaK yaeOHBIN MpeMeT 3aHIMAET

BAYKHOE MECTO B (POPMHUPOBAHMHN HAYUHOTO MUPOBO33PEHUS U 03HAKOMJIEHUS 00y4aroIIuXcs ¢
METO/IaMH Hay4HOTO IO3HAaHUSl OKPYXKAIOIIEero Mupa, a Takke ¢ (PU3MUYEeCKUMHU OCHOBaMH
COBPEMEHHOTO0 IPOU3BOJICTBA M OBITOBOTO TEXHUYECKOTO OKPYXKEHHS 4YeJIOBEKa; B
¢dbopmMupoBaHUM COOCTBEHHON NO3HWIMU 10 OTHOUICHHWIO K (usnyeckoit wuH(poOpmanmy,
[IOJIyYE€HHOU U3 pa3HbIX HCTOUYHUKOB.
VYcnemHocTs  M3y4eHMsI [peAMeTa CBs3aHa C  OBJIQJEHMEM OCHOBaMU  y4eOHO-
UCCIIEIOBATENIbCKON JIEATENIbHOCTH, NPUMEHEHHUEM MOJYyYEHHBIX 3HAaHUW TpU peleHUuU
MPaKTUYECKUX U TEOPETUUYECKUX 3a]1ay.

B cootBerctBun ¢ ®I'OC COO obpazoBanus Gpusnka uzydaercs Ha 6a30BOM ypOBHE.

WN3yuenne ¢usukun Ha 0a30BOM YpPOBHE OpPUEHTHUPOBAHO Ha obecredyeHue
o011eo0pa3oBaTeabHON U OOIIEKYIBTYPHON MOATOTOBKU BBIITYCKHUKOB.

Coneprxanne 6a30BOro Kypca Mo3BOJISET UCIIOIB30BATh 3HAHUSA O (PH3NUECKUX 0OBEKTaX
U Tmporeccax s oOecrieueHuss 0€30MacHOCTHM TMpu  OOpallleHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMH; JJsi COXPAHEHHUS 3/0pPOBbS U  COONIOJEHHUS HOPM
9KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEN Cpelie; AIsl PUHATHS PEIICHNN B IOBCEIHEBHOU
KHU3HU.
[IpumepHass mporpamMma cocTaBjeHa Ha OCHOBE MOJAYJABHOTO MPHUHIMIA MOCTPOCHUS
y4eOHOTr0 MaTepuara.

Ienau u 3apavu:

- (opmupoBanue y 00y4aronuxcsi yBEpEHHOCTH B IIEHHOCTH OOpa30BaHUs, 3HAYMMOCTH
Gu3nM4ecKnX 3HAHUM IS KaXIOro 4eJIOBEKa HE3aBHUCHUMO OT €ro INnpo(ecCHOHaIbHON
NeATeNbHOCTH;

- OBJIQICHUE OCHOBOIIOJATalOUIMMU  (PU3MUECKMMH 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOpUSMH; paclIMpeHre 00bEMa HCHOJIb3YyeMBbIX (U3UYECKUX MOHITHH, TEPMHUHOJIOIUU U
CHUMBOJIMKH;

- IpuoOpeTeHue 3HAaHUM O (QyHIAMEHTaJIbHBIX (U3UUYECKUX 3aKOHAX, JIEKALIUX B OCHOBE
COBPEMEHHOM (U3MUECKOM KapTUHBI MHUpPA, O Haubojiee BaKHBIX OTKPBITUAX B 00JacTu
Gu3uKH, OKa3aBIIMX ONpEAeNSIoNee BIMSIHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUHU;
IIOHUMaHHe (PU3NYECKON CYLITHOCTH SIBJICHUH,

Habmro1aeMbIX BO BeeneHnHol;

- OBJIAJICHHE OCHOBHBIMM METOJAaMM HAy4YHOIO IIO3HAHUS NPHUPOJbl, HCIOJIb3yEMBbIMU B
¢u3uke (HaOmOAEHME, ONMCAaHUE, U3MEPEHHUE, BBIIBI)KEHUE TMIIOTE3, IPOBEJICHUE
HKCIIEPUMEHTA); OBJIQJICHUE YMEHUSMHU 0OpadaThiBaTh JaHHbIE SKCIEPUMEHTA, OOBICHATH
MIOJIy4EHHBIE Pe3yJbTaThbl, YCTAHABIMBATh 3aBUCUMOCTH MEX1Y (PU3MUECKUMH BEIUYMHAMU B
Ha0JII01aeMOM SIBJICHUH, JIeJIaTh BBIBO/IBI;

- 0TpaboTKa yMEHUs peuarh (pu3nYecKue 3aJaul pa3HbIX YPOBHEH CI0KHOCTH;

- mpuoOpeTeHue: OmbITa pa3HOOOPa3HOM NEesTEeIbHOCTH, ONbITa MO3HAHUS U CaMOIO3HAHUS;
YMEHUI CTaBUTh 3ajauMl, pelaTh NpoOsieMbl, IPUHUMATh PELICHUs, UCKaTh, aHATM3UPOBATh U
oOpabatbiBaTh HMH(GOPMAIINIO; KIHOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIUI), MMEIOLIHX
YHUBEpCaJIbHOE 3HAYCHHE: KOMMYHUKAIUH, COTPYIHUYECTBA, U3MepeHul, 3ppekTuBHOTO 1
0€30I1aCHOTO MCII0JIb30BaHMSI PA3JINYHBIX TEXHUYECKUX YCTPOICTB;

- OCBOGHHME CMOCOOOB HCIOJIBb30BaHUS (DU3MYECKUX 3HAHUU JUIS PELICHHS MPAKTHYECKHX
3aja4, 00bSICHEHUS ABJICHUN OKpYXKarolleH 1eHCTBUTEIbHOCTH,

oOecrieyeHHs 6€30MaCHOCTH KU3HU U OXPaHbI IPUPOIbI;

- pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecc € MpUOOpeTeHNs 3HaHUM ¢ MCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUYHHKOB WH(QOpMaIUK
U COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUH; YMEHUH (OopMyTupoBaTh 1 0OOCHOBBHIBATH



COOCTBEHHYIO TO3ULHUIO MO OTHOIICHWIO K (HU3MUECKOW HHGOpMAIHMH, MOJTy4aeMoll u3
Pa3HBIX UCTOYHUKOB;

- BOCIIUTAaHHUE YBAKUTEIHLHOTO OTHOIICHUS K YIEHBIM M X OTKPBITUSM, YyBCTBA TOPJIOCTH 32
POCCUICKYIO (PU3NYECKYIO HAYKY.

OcoOeHHOCTh 1eTenoyiaranust uis 0a30BOrO YpOBHS COCTOMT B TOM, YTO
o0Oy4eHrne OpUEHTHPOBAHO B OCHOBHOM Ha (pOpMHUpPOBaHKE y 0OYyJaIOMIMXCS OOIIEH KyIbTyphI
U HAaydyHOTO MHPOBO33PEHHS, Ha WCIOJIB30BAaHUE IMOJNYYCHHBIX 3HAHUH WM YMEHHHA B
MMOBCEAHEBHOW KU3HU.

MecTo npeaMera B yueOHOM IJIaHe IIKOJIBI.

B cpenneii mikone ¢usnka nzydaercs ¢ 10 mo 11 xnace. YueOnsrii miman MAOY-
munest Nell o mpenmety ¢usuka cocrapisieT 136 yueOHbIX 9acoB, B ToM yucie B 10, 11
KJ1accax 1o 68 yueOHBIX 4acoB U3 pacueTa 2 yueOHBIX uyaca B HEJIEIO.

Tadauuma TeMaTu4ecKoro pacnpeaejicHus 4acoB 1o roagam oﬁyqemm

10 kaacc
KosmuectBo yacos
No i/ Pazgensi, TeMbl
Pabouas mporpamma
1 ®u3MKa U €CTECTBEHHO - HAYYHbIA METO/I MO3HAHUS 1
" |mpuponsl

2. |MexaHuka 30
3. |MonekynsapHas pu3uka u TepMOJUHAMUKA 18
4. |DneKTpoIuHAMHUKU 17

5. |[loBTOpeHmME 2
Utoro: 68

11knacc
KonnuectBo yacos
Ne i/t Pazgensl, TeMbl
Pabouas nmporpamma

1. DIEeKTPOAMHAMUKH (IIPOI0THKCHHE ) 41

2. OcHOBBI CHEIMANEHOM TEOPUN OTHOCUTENHFHOCTH 3
3.|Kpanrosas ¢u3uka. GuznKa aToMa U aTOMHOTO Spa 17

4. Crpoenue Beenennoit 5

5. [ToBTOpEHUE 2
Hroro 68




Il. Ilnannpyemsl pe3yJbTaTbl OCBOCHHS Y4eOHOI0 nMpeaMeTra Gpu3HM.

1. JIMYHOCTHBIMU pe3yJIbTaTAMHU 00yUeHHs (hu3uKe

® 6 chepe omHowenull 0oyuarOWUxXca K cebe, K c6oemy 300po6blo, K HO3SHAHUIO CeDsL:
-OpUCHTAIHUS OOYJAIONIUXCS Ha JOCTIKEHUE JIMYHOTO CUYACThs, PEAIM3AIMI0 MO3UTHBHBIX
KU3HCHHBIX TIEPCIICKTUB, WHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
JTUYHOCTHOMY CaMOOIIPEJICIICHHUIO, CTIOCOOHOCTh CTaBUTD LIETU U CTPOUTH KU3HCHHBIC TIJIaHbI,

-TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCsi K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIPAa0aThIBaTh COOCTBEHHYIO TO3UIHIO
[0 OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSM MPONUIOrO M HACTOSIIETO Ha
OCHOBE OCO3HAHUS M OCMBICICHUS HCTOPHM, JYXOBHBIX LIEHHOCTEH WM JOCTHIKEHUHN Hallen
CTpaHBI;

-TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi K CaMOpPa3BUTUIO W CAMOBOCIHUTAHHUIO B
COOTBETCTBUHU C OOIICYETOBEYECKUMH IEHHOCTSIMU U HAealaMU TPaXITAHCKOTO OOIIECTBA,
MOTPEeOHOCT B (DU3UYECKOM  CaMOCOBEPIICHCTBOBAHWHM,  3aHATHUSAX  CHOPTHUBHO-
03/IOPOBUTETHLHOM JESITEIILHOCTHIO;

-TIPUHSATHE U pean3alius IEHHOCTEN 3J0pOBOTO U Oe30macHoro oOpasa Ku3HU, OepexHOe,
OTBETCTBEHHOE€ U KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3HUYECKOMY H
TICUXO0JIOTHYECKOMY 3JI0POBBIO;

-HETPUATUE BPETHBIX MPUBBIYCK: KypeHHS, YIOTPEOJICHHUS aJIKOTOJIsI, HAPKOTHKOB.

® g chepe omnowenuti obyuarowuxca k Poccuu kax k Pooune (Omeuecmay):

-poccuiickas WASHTUYHOCTh, CIIOCOOHOCTh K OCO3HAaHHUIO POCCUMCKOW HIACHTHYHOCTH B
MOJIMKYJIBTYPHOM  COIIMYME, YYBCTBO NPHYACTHOCTH K HCTOPUKO-KYJIBTYPHOW OOIIHOCTH
pOoCcuiicKoro Hapoja u cyap0de Poccum, marpuoTrsM, TOTOBHOCTh K ClIy>keHHI0 OTE4ecTBY,
€ro 3alIuTe;

-yBaXXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PonuHoii, ropaoctu 3a
CBOM Kpail, cBOIO PoIuHYy, Mponuioe M HAcTOsIIee MHOTOHAallMOHAJIBHOrO Hapoaa Poccuwu,
YBa)XEHUE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

-opMupOBaHUE YBaXEHUS K PYCCKOMY SI3BIKY KaK roCyJapCTBEHHOMY sI3bIKy Poccuiickoit
Oenepannu, SBISIOIIEMYCS OCHOBOM POCCHMCKOM HISHTHYHOCTH W TJaBHBIM (pakTopom
HAI[MOHAJILHOTO CAMOOTIPE/ICIICHUS;

-BOCIIUTAHUE YBAXEHUS K KyJIbType, S3bIKaM, TpagulusM M o0O0blYasiM HapoJIOB,
npoxuBaroimux B Poccuiickoit @enepanuu.

® 8 chepe omHoOweHUll 00YUAOWUXCA K 3AKOHY, 20CY0aApCmey U K epaniCOaAHCKOMY

oowecmsy:

-TPaKJAHCTBEHHOCTh, TpaKJAHCKas TMO3UIMS AaKTHBHOTO U OTBETCTBEHHOTO 4JIEHA
pOCCHiicKOrO O00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IpaBa U O0OSI3aHHOCTH,
YB@XKAIOIIETO 3aKOH M MPABOMNOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO TPaTUIMOHHBIE
HAI[MOHANIbHBIE M OOIEYeNIOBEYeCKHEe T'yMaHHUCTUYECKHE M JEMOKpaTHYeCKHWEe LIEHHOCTH,
TOTOBOTO K Y4acTHIO B OOIIECTBEHHO JKU3HH;

-MpU3HAHUE HE OTUYYXKIAEMOCTH OCHOBHBIX TMpaB M CBOOOJ 4YeNOBEKa, KOTOpPbIE
MIPUHAIIEKAT KKIOMY OT POXKICHHsI, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX MPaB H
cB00O 0e3 HapylIeHHUs MpaB U CBOOOJ APYTUX JHI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE
mpaBa W CBOOOJBI YeNOBEKa W TPaKJAaHWHA COTJIACHO OOIUIEMPU3HAHHBIM MPUHIUIAM U
HOpPMaM MEXIyHApOJHOTO TMpaBa U B cooTBeTcTBUU ¢ Koncrutynueir Poccuiickoit
®denepanyu, MpaBoBas v MOJIUTUYECKAS TPAMOTHOCTS

-MHPOBO33pDEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUA HAYKH H
OOIIECTBEHHON MPaKTUKH, OCHOBAaHHOE Ha JHANIOTE KYIbTYp, a TaKXKe pPa3U4yHbIX (opM
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

-MHTEPUOPHU3AllUs [IEHHOCTEH JEeMOKpPAaTUU U COLMATbHON COJHIAPHOCTH, TOTOBHOCTHh K
JIOTOBOPHOMY PEryTHPOBaHUIO OTHOIIEHHI B TPYIIIE WX COLUATBHONW OpraHU3allii;




-TOTOBHOCTh OOYYalOIUXCSI K KOHCTPYKTUBHOMY YyYacCTHIO B MPHUHSATHH PEIICHUH,
3aTparuBaroOIINX WX TpaBa U MHTEPECH, B TOM YHCJIEC B pa3aMuHbIX (popmax oOIIeCTBEHHON
CaMOOpraHU3aIlUH, CAMOYITPABICHHS, OOIECTBEHHO 3HAYMMOM JIESTEILHOCTH;

-TIPUBEP)KCHHOCTh HJIESIM HMHTEPHAIIMOHAIN3MA, JPYKOBI, PAaBEHCTBA, B3aMMOIIOMOIIH
HapOJOB;

-BOCIIUTAHUE YBAXKHUTEIHLHOTO OTHOIICHUS K HAI[MOHAJIHHOMY JIOCTOWHCTBY JIIOACH, WX
9yBCTBAM, PEJIUTHO3HBIM YOCIKICHUSIM;

-TOTOBHOCTh OOYYarOMIMXCs MPOTUBOCTOATH HJICOJIOTUU JKCTPEMHU3Ma, HAIMOHAIU3MA,

KceHO(OoOHH; KOPPYIIHMH, TUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAaCOBBIM,

HAI[MOHAJILHBIM MTPU3HAKAM U JPYTUM HETaTUBHBIM COLUATHHBIM SBJICHHSIM.

® 6 chepe omHoOweHUL 0OYHAIOWUXCA K OKPYHCAIOWEMY MUDY, HCUBOL NPUPOOE

-MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pa3BUTHSl  HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHUE
JNOCTOBEpHOH WH(MOpManuerd O TEePeIOBBIX JAOCTHIKCHHSIX W OTKPBITUAX MHPOBOH U
OTCUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYJYHBIX 3HAHHSIX OO0 yCTpPOWCTBE MUpa U
o0l11ecTBa;

-TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCJI€ CaMOOOpa3oBaHUIO, Ha
MPOTSHKEHUU BCEH KU3HHU; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOM MPO(HeCCHOHATBHON B 00IIECTBEHHOM NeITeTbHOCTH;

-3KOJIOTHYECKass KyJdbTypa, OEpeKHOE OTHOMICHUS K POJHOW 3eMyie, NPHUPOIHBIM
OorarcTBam Poccnn m Mupa; MOHMMAaHKE BIUSHHS COIUATBHO-DKOHOMUYECKUX IPOIIECCOB Ha
COCTOSTHUE TIPUPOJIHOW M COITMAIILHON Cpelbl, OTBETCTBEHHOCTh 332 COCTOSHUE IPHPOJIHBIX
PECYPCOB; YMEHHSI U HABBIKH Pa3yMHOTO IMPHPOJIOIOJIE30BAHNS, HETEPIIMMOE OTHOIICHUE K
JNEUCTBUSAM, MPHUHOCSIIMM Bpel 3KOJOTHH; MPUOOPETEHHE OMbITa 3KOJIOr0-HaIrpaBlIEHHOM
NesITeNIbHOCTH;

-3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETHUYECKOMY OOYCTPONCTBY
cOOCTBEHHOTO ObITA.

® ¢ cgepe omHoweHua oOyuarOWuxcs Kk mpyoy, 8 cgepe coyuanbHO-I3KOHOMUYECKUX

OMHOWLEHULL:

-yBa)KeHHE KO BceM (popmMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOp Oynmymied mpodeccuu Kak MyTh M CIOCOO peayn3anud COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

-TOTOBHOCTh OOY4YaloIIUXCs K TPYIAOBOM Mpo(ecCHOHATbHOM JesTeNbHOCTH KaK K
BO3MOXHOCTM y4acTHsi B  PELIEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHbIX,
oOLIeHAIIMOHAIBHBIX MTPOOJIEM;

-OTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYIy U JIIOASAM TPYHAa, TPYAOBBIM JIOCTHXKEHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HbIM BHJAM TPYIAOBOMU
NeSITeNIbHOCTH;

-TOTOBHOCTh K CaMOOOCIY)KMBaHHIO, BKJIIOUas OOy4eHHE U BBIOJIHEHHE JIOMAIIHUX
00s3aHHOCTEI.

o coepe  Quzuueckozo,  NCUXONO2UYECKO20,  COYUANBHO20 U  AKAOEMUUECKO20

bnazononyuus 06y4aAOWUXCA:
-pu3nyecKoe, IMOLIUOHAILHO-TICUXOJIOTHYECKOE, COLMaIbHOE OIaromnoiydyne 00yJaromuxcs
B OKM3HM o0Opa3oBaTeNbHON OpraHu3alud, OUIYIIeHHE JeThbMU O€30MacCHOCTH U
MICUXOJIOTHYECKOro KoMdopra, nH(HOpMAIIMOHHOMN 0€30MaCHOCTH.

2. MeranpeaMeTHbIe Pe3VJabLTATHI 00vueHns pu3NKe B CpeaIHel HIKOoJIe.

2.1.Pecynamuensle ynugepcanvhole yueoHvle 0eiicmeus
Buvinycknuk nayuumeces:
—  CaMOCTOSITENIbHO OMpPENeNsITh LIeH, 33JaBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPHIM
MO>KHO OTIPEACTUTh, YTO 1Ieb TOCTUTHYTA;



- OILICHHUBATH BO3MOXHBIC IIoCJICACTBUA JOCTHXXCHUA OCTaBJIEHHOU meiaun B
ACATCIBbHOCTH, CO6CTB€HHOI‘/1 JKU3HHU MW JKHU3HU OKPYXKaroIIUX JHOIIGI\/JI, OCHOBBIBAsICb Ha
COOOpaKEHMSIX ITUKU U MOPAJIH;

—  cTaBUTh U GopMyIHpOBaTH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbLHON ACATEILHOCTH U
JKU3HCHHBIX CUTYyalUsiIX;

—  OLICHUBAThH pPECYpCHl, B TOM YHCIE BpeMsI WU JpYyrue HeMaTepUaldbHBIE PECYPCHI,
HGO6XOZII/IMI)IG 11 TOCTUXKCHUA IIOCTaBJIICHHOU e,

— BI)I6I/IpaTI) IIyTh AOCTHWIKCHHUA ILCJIH, IIJIAHUPOBATH PCHICHUC IIOCTABJICHHBIX 3aaad,
ONTHUMHU3UPYS MaTepUANIbHBIE U HEMATEpUAIIbHEIE 3aTPaThI;

—  opranm3oBbIBaTh 3()()EKTHBHBIA MMOUCK PECYPCOB, HEOOXOTUMBIX JUIS JTOCTHIKCHUS
IMOCTaBIICHHOM 1IN,

—  COIOCTAaBJISATH TIOJIYUCHHBIH pPE3yJbTaT JEATEIBHOCTH C TIIOCTaBJIEHHON 3apaHee
IEJIBIO.

2.2.I1o3nasamenvHble yHUBEPCAIbHbBLE YUeOHbLE OCliCH U
Buvinycknuk nayuumces:

— HCKaTh M HAaXOJWTh OO0OOIIEHHBIE CMOCOOBI peIIeHUus 3aaad, B TOM YHCIIE,
OCYIIIECTBJISITh Pa3BEPHYTHIN WH(DOPMAIMOHHBIM TOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATEIBHBIC) 3a/1a4H;

—  KPWUTHYECKH OIICHWBATh M HWHTEPHPETUPOBAThH WH(OPMAIIUIO C Pa3HBIX TO3WIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCIIOJB30BaTh PA3IMYHBIE MOJEIHHO-CXEMATHUYECKUE CPEACTBA ISl MPEACTABICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWH, a TaKKe MPOTUBOPEUYUH, BBISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX;

— HaxoOJWUThb W TMPHUBOJWTH KPUTHYECKHE aAPryMEHThl B OTHOIICHUU JCUCTBUA U
CYKJIEHUH Jpyroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPUTHYECKUM 3aMEUaHUSIM B
OTHOIIIEHUH COOCTBEHHOTO CYXJICHHS, paccCMaTpuBaTh HX KakK pecypc COOCTBEHHOTO
pa3BUTHS,

—  BBIXOJIMTH 32 PaMKH Y4eOHOTO MPEIMETa U OCYIIECTBIIATH IEICHANPABICHHBIN TTOUCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICUCTBUS;

—  BBICTpauWBaTh HMHIWMBHUAYyAJbHYI  0Opa30BaTeIbHYI0  TPACKTOPHIO,  YYHTHIBAs
OTPAaHUYECHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;

—  MEHSTh U yIEP>KUBATh pa3HbIC MO3UIIMHU B IO3HABATEILHON AEATEIbHOCTH.

2.3. Kommynuxkamuensle ynueepcaibmble yueonvle 0eiicmeus

—  OCYIICCTBIIATH JCJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIIBIMHU
(kak BHYTpH 00pa30BaTeIbHOM OpraHU3alliy, TaK M 3a €€ IpejIeiaMu), IoA0KpaTh MapTHEPOB
JUISL ICTIOBOM KOMMYHHUKAIIMKA UCXOsI U3 COOOpaKEHHH pe3yIbTaTHBHOCTH B3aMMOICHCTBHS,
a He JIMYHBIX CUMITaTHI;

—  TpU OCYIIECTBICHUU TPYIIOBON pabOThI OBbITh KaK PYKOBOAWUTEICM, TaK U UICHOM
KOMaH/Ibl B Pa3HbIX POJIAX (FCHEPATOP HICH, KPUTHK, UCTIOJHUTEb, BEICTYIAONIHA, SKCIEPT
U T.J.);

—  KOOPIWHHMPOBATH M BBINOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BHPTYAILHOTO M
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

—  Ppa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHS C HCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX M MMMCHhbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacmo3HaBaTh KOH(DIMKTOTCHHBIC CUTYAIlMM W MpPEJOTBpamaTh KOHMIMKTBI 0 HMX
aKTUBHOW (Da3bl, BBICTpaMBaTh JEJIOBYI0O M OOpa3oBaTEIbHYI0 KOMMYHHKAIHIO, u30eras
JTMYHOCTHBIX OI[CHOYHBIX CY)KJICHHA.

3. [IpeamMeTHblIe pe3yabTaThl 00y4YeHUs (U3NKe B CPeAHeil mKoJe.
10 xyace




BuinyckHuk na 6a3060m ypoene Hayuumcs.

— JIEMOHCTpUpOBaTh Ha MpPHUMEpPax poilb U MecTo (GHU3UKH B (HOPMHPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B
IIPAKTUYECKOU JIEATEILHOCTH JIIOJCH;

—  JIEMOHCTPUPOBaTh Ha TMpHMEpax B3aMMOCBSI3b MEXAy OGU3MKOH U JpYrumMu
€CTECTBEHHBIMU HayKaMU;

—  yCTaHaBJIMBaTh B3aUMOCBSI3b €CTECTBEHHO-HAYUYHBIX SIBJIEHUN U IPUMEHSTh OCHOBHbBIE
¢bu3nvecKre MOJIENN ISl X ONMUCAHUS U OOBSCHEHHUS;

—  HCIOJIb30BaTh HMH(OPMANMIO (U3NUIECKOTO COJCP)KAaHUS TPU PEIICHHH YYeOHBIX,
MIPaKTUYECKUX, IMPOEKTHBIX M HCCIIENOBATEIbCKUX 3aJad, MHTErpupys HHPOpMAILUIO U3
Pa3IMYHbIX HCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

— pa3iuuyaTh M YMEThb HCIOJb30BAaTh B Y4EOHO-HUCCIIEAOBATEIBCKON JIEATEILHOCTU
METO/Ibl HAy4YHOTO TIO3HaHWs (HAOJMIOJEHUE, OIUCaHHe, W3MEpPEHUE, SKCIEPUMEHT,
BBIJIBM)KEHHUE TUIOTE3bl, MOJAEIUPOBAHUE U Jp.) U (HOpPMBI HaydyHOro NO3HaHMS ((PaKThl,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MpUMEpax UX POJIb U MECTO B HAYYHOM NO3HAHMH;

— TOpPOBOAMUTH TPSAMbIE U KOCBEHHbIE HU3MEHEHUS (PU3UYECKHX BEJIWYMH, BBHIOMpas
U3MEpUTENbHbIE TPUOOPHI C yYETOM HEOOXOAMMOI TOYHOCTU M3MEPEHHH, MIaHUPOBATh X0/
M3MEpEeHul, NoJy4yaThb 3HAYEHUE H3MEpSeMOW BENWYMHBI U OLEHUBATh OTHOCUTEIIbHYIO
MOTPEIIHOCTH 10 33JJaHHBIM (opMyJIam;

— TPOBOAMUTH HCCJIENOBAaHUS 3aBUCHMOCTEM MeXAy (QU3NYECKUMHU BeIHMUYMHAMU:
IIPOBOJINTh M3MEPEHUS W ONPENEIATh Ha OCHOBE HCCIIEIOBAHMS 3HAYEHUE NapaMeTpoB,
XapaKTEepPU3YIOMIUX JaHHYIO0 3aBHCHUMOCTb MEXJy BEJIWYMHAMH, U JIeJIaTh BBIBOJ C y4ETOM
MTOTPEITHOCTH U3MEPEHNH;

— HCIIOJIb30BaTh Ui OINMCAHUSA XapakTepa MpPOTEKaHUs (U3NYECKUX IPOLECCOB
(Gu3nyeckre BeIUYUHbI U JEMOHCTPUPOBATH B3aUMOCBA3b MEXly HUMH;

BpinycKHUK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  NOHUMamv U 00BACHAMb YEIOCMHOCIb PUIUYECKOU Meopuu, pasiuiams SpaHuybl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpY2Ux Pu3udecKux meopuil;

—  glademv npuemamu NOCMPOEHUs Meopemudeckux O0oKa3amenbCcme, a makdice
NPOCHO3UPOBAHUs 0CODEHHOCMel NPOMEKAHUS PUUYECKUX ABTIEHUl U NPOYecco8 HA OCHOBE
NOLYYEHHBIX MeOpemuUiecKux 66160008 U 00KA3AMENbCME,

—  Xapakmepuzoeamsv CUCMEMHYIO C643b MedHCOY OCHOBONONALAIOWUMU — HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PEMS, Mamepus (eujecmeo, noje), Osudlcerue, Culd, SHepusl;

—  @blosuUcamMb  2UNOMe3bl HA  OCHOGE 3HAHUS ~ OCHOBONONA2AIOWUX — (PUIUYECKUX
3aKOHOMEPHOCMElU U 3aKOHO8,

—  CaMOCMoAmMenbHO NIAHUPOBAMb U NPOBOOUMb hu3UUecKUe IKCHEPUMEHIMNBI.

1. ®u3uka u ecTeCTBEHHO - HAYYHbI MeTO/ NO3HAHUS NPUPO/BI.

IIpeaMeTHbIe pe3yIbTaThl 0CBOEHUS TeMbI M103BOJISAIOT:

— JIaBaTh OIpeieNIeHUs IOHATH: 6a30Bble (hrU3HUYECKHUEe BeIMUUHBI, PU3HMUECKHUH 3aKOH,
Hay4Has TMIIOTe3a, MOJIeNIb B (U3UKE 1 MUKPOMUDE, 3JIEeMEHTapHasl 4acTHIIA,
(byHIaMeHTaJIbHOE B3aHMO/IEHCTBHE;

— Ha3bIBaTh 6a30BbIe (PM3NUYECKHUE BEIIMUMHBI, KPAaTHBIE U J0JbHbIE €ANHUIIbI, OCHOBHBIE
BUJIbI (DYH/IaMEHTAIBHBIX B3aUMOJACHCTBUM, UX XapaKTEPUCTUKHU, PAJUYC IeHCTBUS;

— JIe7aTh BBIBOJIbI O I'PAHMIIAX IPUMEHUMOCTH (PU3HMUECKUX TEOPHii, UX MPEEeMCTBEHHOCTH,
CYIIECTBOBAHHUHM CBS3EH M 3aBUCUMOCTEN MEX Ay (PU3HMUECKUMH BETMUYNHAMU;

— UHTEePHPETUPOBATh GUZNYECKYIO HH(DOPMALIUIO, TOJYYEHHYIO U3 APYIMX UCTOUHUKOB.

2. Mexanuka.

IIpenmeTHbIe pe3yJibTATHI 0CBOEHUSI TEMbI MO3BOJISIIOT:

— JIaBaTh OMpeAeNeHUs TOHATUI: MEXaHUYEeCKOe JBUKCHIE, MaTepralbHasi TOUKa, TeJO
0TCUeTa, CUCTEMA OTCYETa, TPACKTOPHUS, PABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE M paBHO3aMeEJIEHHOE MPSIMOJIUHEHHOE ABIKEHNE, pABHOTIEPEMEHHOE



JBUKCHHE, TIEPHOINYECKOE (BpalaTelIbHOE U KOJIe0aTeIbHOE) IBUKEHUE, TAPMOHUYECKHE
KoJieOaHus1, MHepIUaIbHAS CUCTEMA OTCYETa, MHEPTHOCTD, CHJIA TSHKECTH, CHIIA
YIIPYTrOCTH,CHJIa HOPMAIILHOM PEaKIIUU OTIOPHI, CHJIa HATSHKEHUS, BEC TeJa,CHuiia TPEHUS
MOKOS, CHUJIa TPEHUS CKOJILKCHHSI, CHUJIa TPSHHSI KaueHUs; 3aMKHYTasi CHCTEMa, PEaKTUBHOE
JBUKCHHEC, YCTOWYMBOE, HEYCTOWMUMBOE U O€3pa3IMuHOE PAaBHOBECHE, MOTCHIIUATHHBIC CHIIBI,
KOHCEpBATHBHAS CHCTEMa, a0COJIFOTHO YIPYTUW U aOCOTIOTHO HEYNPYTHil yaap, abCOTFOTHO
TBEPIOE TEJIO, phIuar,0JIOK, BEIHYKICHHBIC, CBOOOIHBIC (COOCTBCHHBIC) H 3aTyXaIOIIUe
KoJebaHus, pe3oHaHc* 1, BOJTHOBOW MPOIIECC, MEXaHWUECKasl BOJIHA, IPOAOIbHAS
MEXaHWYECKas BOJIHA, TIOTIEPEYHAs MEXaHHUECKasi BOJIHA, TAPMOHHUYECKAsT BOJIHA,
MOJISIPU3ANUS ™, TUHEWHO -TIOJIIPH30BAHHAS] MEXaHHUYECKasl BOTHA™, TNIOCKOCTh TOJIIPU3AIUN ™,
3BYKOBasl BOJIHA, BBICOTA 3BYKa, 3 ekt [ormiepa,

TeMOp U TPOMKOCTb 3BYKa;

— JIaBaTh OMpeaencHus GU3NISCKUX BeJTUYHNH: UMITYJIBC TeJla, padoTa CHIIBI, IIOTEHITHAIbHAS,
KHHETUYECKas M TIOJTHAs MEXaHUIeCKast SHEPTHsl, MOIITHOCTh, TIEpBasi U BTOPast KOCMUYCCKUE
CKOPOCTH, MOMEHT CHJIBI, TUIEHUO CHJIBI, aMILTUTY/Ia KOJIeOaHUH, CTATUIECKOE CMEIICHHE,
JUTMHA BOJIHBI;

— HMCIOJIb30BaTh JJIsS OITUCAHUS MEXaHUYECKOTO JBUKECHUS KHHEMATHUCCKHE BEIMYNHBI:
paanyc-BeKTOp, IEpEeMEIIeHHE, TyTh, CPETHSS ITyTeBasi CKOPOCTh, MTHOBEHHAS U
OTHOCHUTEIIbHAS CKOPOCTH, MTHOBEHHOE M IIEHTPOCTPEMHUTEIHHOE YCKOPEHUS, TICPUOJT U
4acTOTa BPAIEHUS U KOJICOaHM;

— (opmynupoBaTh: 3ak0HBI HBFOTOHA, PUHITUT CYTIEPIIO3UIIHN CHIT, 3aKOH BCEMHUPHOTO
TATOTECHHUS, 3aKOH [ 'yKa, 3aKOHBI COXPAHCHHS HMITYJIbCA U SJHEPTHH C YISTOM T'PAaHUI] KX
MIPUMEHUMOCTH, YCIIOBHUS CTATHYECKOTO PABHOBECHS JIJIS IOCTYIATEIFHOTO M BpaIaTeIbHOTO
JIBYKCHUS,

— Ha3bIBaTh: OCHOBHBIC TOJIOXKEHUSI KHHEMATHKH;

— OMMCHIBATH: IEMOHCTPAIMOHHBIC OTIBITHI OIS, SKCIEPUMEHTHI 110 U3MEPEHUTO
YCKOpEHUs1 CBOOOTHOTO TMaJIeHus, oNbIT KaBeHuIa no nu3MepeHuio rpaBUTAIITAOHHON
MOCTOSSHHOM, OTIBIT

110 COXPAHEHUIO COCTOSHUS MTOKOS (OTIBIT, TIOITBEPYKAAFOIINI 3aKOH WHEPINH ), SKCTIEPUMEHT
10 U3MEPEHUIO K0P PUIIMEHTA TPEHUS CKOJIBKEHUS; SKCIIEPUMEHT 110 U3MEPEHHIO C
ITOMOIIIBIO

addexra Jlomrepa CKOPOCTH ABHKYITUXCS 0OBEKTOB: MAIINH, aCTPOHOMUYECKUX OOBEKTOB;
— BOCHPOM3BOUTH: ONBITHI ["anuies 11t u3ydeHus SBJICHUS CBOOOHOTO MMaICHUS TEIT;

— OIKCHIBATH U BOCIIPOM3BOIUTH: JEMOHCTPAIIMOHHBIE OTIBITHI TI0 PACIIPOCTPAHEHHUO
MPOI0JIBHBIX MEXaHUYECKUX BOJIH B MIPY)KHHE M B Ta3e, MOMEPEYHBIX MEXaHMYECKHX BOJIH —
B TIpy-

KUHE U IIHYPE;

— JIeN1aTh BBIBOJIBI: 00 0COOEHHOCTSIX CBOOOIHOTO Ma/IeHUs TEI B BAKYyME U B BO3JIyX€E, O
MEXaHHU3ME BO3HUKHOBEHHS CUIIBI YIIPYTOCTH C MMOMOIIBI0 MEXaHUYECKOM MOJENN KPUCTallia,
0

MPEUMYILIECTBAX MCIOIb30BAHUS SHEPTETUYECKOTO MOAX0/1a TPUPEIICHNUH Psijia 3a1a4
JUHAMUKH;

— MPOTHO3UPOBATH BIMSIHIE HEBECOMOCTH Ha MOBEACHNE KOCMOHABTOB MPH JATUTEIBHBIX
KOCMUYECKHUX TOJIeTaX, BO3MOXKHbBIE BAPHAHTHI BHIHYKICHHBIX KOJIEOaHUN OJTHOTO U TOTO K€
MasITHHU-

Ka B Cpe/iax ¢ pa3Hoil MIIOTHOCTHIO,

— MPUMEHSTH MMOTYYCHHBIE 3HAHUS 7S PEIICHHS MPAKTUYECKUX 3a]1ad.

3.MoJiekyasipHasi pu3MKa U TEPMOAMHAMHUKA.

IIpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS TEMbI 03BOJIAIOT:

— J1aBaTh ONIPEJEIICHUS NIOHATUI: MOJIEKYJa, aTOM, U30TOI,0OTHOCUTEIIbHAS aTOMHAas Macca,
nedeKT Macchbl, MOJIb, IOCTOSIHHAsT ABOTaJJp0, MUKPOCKOIIMYECKHE U MaKPOCKOTINYECKHE
rapa-MeTpbl, CTAlMOHAPHOE PABHOBECHOE COCTOSIHUE Ta3a, TEMIIEpATypa UACAIBHOIO rasa,



a0COIOTHBIN HYJIb TEMIIEPATypPhl, H30TPOIECC, U30TEPMHUUECKUH, N300apHBINA U H30XOPHBIH
MIPOLIECCHI, TEIIIO0OMEH, TETIOM30JMPOBAaHHAS CUCTEMA, ara0aTHBINA MPOIIECC, TeIJIOBON
JIBUTATENb, 3aMKHYTBIH IIUKJI, HEOOpaTUMBIM IIPOIIECC;

— JIaBaTh omnpeaencHus GU3NICCKIX BETUYHH: BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TETUIOTHI,
KIIJI TenmoBoro aBuraress;

— Ha3bIBaTh OCHOBHBIC MOJIOKEHUS U OCHOBHYIO (PM3UYECKYIO0 MOJIENIb MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU CTPOEHUS BEIECTBA;

— KJIacCU(UIIUPOBATH arperaTHbIC COCTOSIHUS BEIICCTBA,

— XapaKTepU30BaTh U3MECHEHUS CTPYKTYPBI arperaTHbIX COCTOSIHHIA BEIECTBA MPHU (Ha30BBIX
rnepexoaax;

— BOCIIPOM3BOJUTH OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH, 3aKOH
HanproHa, ypaBHenune Kianeitpona—Menaeneesa, 3akoH boins—MapuoTra, 3akoH I eil-
JIrocca-

Ka, 3akoH [lapns;

— GOpMYIHPOBATH: YCIOBUS UICATHHOCTH T'a3a, IEPBBIM U BTOPOH 3aKOHBI TEPMOIMHAMUKHY;
— UCIOJb30BaTh CTATUCTUYECKUH MOAXOT JUIsl ONMMCAHUS TOBEJICHUSI COBOKYITHOCTH
OOJIBIIIOTO YKCJIa YACTHI], BKIFOUAIOIIUNA BBEJICHUE MUKPOCKOMTUYECKUX U MAKPOCKOTTUYECKUX
rnapame-

TpOB;

— ONHUCHIBATH: JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI, MMO3BOJISIOIINE YCTAHOBUTD JIJIS ras3a
B3aHMOCBSI3b MEX/Yy €ro JaBJIEHHEeM,00b€MOM, MacCCON M TEMIIEPATYPO; SKCTIEPUMEHT TI0
U3MEPEHUIO

YAEIbHOW TETNIOEMKOCTH BEIIECTBA; OMBITHI, HJUTIOCTPUPYIONIME U3MEHEHUE BHYTPEHHEN
SHEPruM Tejla MPU COBEPIICHUU PabOThI;

— 0OBSACHATH: Ta30BbIE€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHUS
BEIECTBA, 0COOEHHOCTh TEMIEPATYphl KaK MapaMeTpa COCTOSIHUS CUCTEMbI, TPUHLIUII
NEUCTBUS

TEIUTOBBIX JIBUTaTENEH;

— JIeNaTh BBIBOJ O TOM, YTO siBlieHUE AU Py3un sBIseTcss HEOOPATUMBIM MPOLIECCOM;

— MPUMEHSATH MOTYYECHHbIE 3HAHUS K OOBSICHEHHIO SIBJICHU,HAOII0JaeMbIX B IIPUPOJIE U
OBITY.

4.91eKTPOANHAMHUKA.

IIpenmeTHbIe pe3yabTAThl 0CBOEHHUSI TEMbI MO3BOJISIIOT:

— JIaBaTh OIPEACICHUS OHATHI: TOYCUHBIN JICKTPHUCCKUHN 3aps, dJCKTPU3ALMS T,
JIEKTPUYECCKH M30JIMPOBAHHAS CHCTEMA TEJI, SJICKTPUUYCSCKOE MMOJIe, TMHUHA HAPSHKEHHOCTH
3JIEKTPOCTATUYECKOTO MOJIs, CBOOOIHBIC U CBA3AHHBIC 3aPS/Ibl, SKBUIIOTCHIHATbHAS
MOBEPXHOCTh, KOHJICHCATOP, TPOBOJIHUKH, TUIICKTPUKH, TIOTYIIPOBOIHUKH, TOJISIPU3ALINS
JUBJICKTPHKA, SJCKTPHUSCKUN TOK, HCTOYHHMK TOKA, CTOPOHHHE CHJIbI, CBEPXIIPOBOIUMOCTb,
JBIPKA, TIOCJICI0OBATEIbHOE U MMAPAILICIbHOE COSTUHEHHS IIPOBOTHUKOB, 3JICKTPOJIUTHI,
AJIEKTPOJIUTHYCCKAS JUCCOIUAIIMS, CTEIICHb JUCCOLMALIMH, JICKTPOJIN3, HOHU3AIHS, I1J1a3Ma,
CaMOCTOSITENIbHBIN 1 HECAaMOCTOSTENbHBIN pa3-

psabl, COOCTBEHHAS U MPUMECHAs MPOBOIUMOCTb, JOHOPHBIE U aKLIETITOPHBIE TPUMECH, P—N-
Mepexo/1, 3alUPArOIINKA CIOH, BRIMPSMICHHE IEPEMEHHOTO TOKa, TPAH3UCTOP;

— JlaBaTh omnpeaencHus GU3NIECKUX BEIHUMH: AIEKTPUUECKUA 3aps]l, HAMPSHKEHHOCTh
ANEKTPOCTATUYECKOTO TOJIs, MOTEHIIHAI AIIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIINAJIOB,
OTHOCHUTEIbHAs JUAJIEKTPUUECKask MPOHUIIAEMOCTD CPE/Ibl, MOBEPXHOCTHAS TUIOTHOCTh CPEIbL,
AIIEKTPOEMKOCTh YEINHEHHOTO TIPOBOJIHUKA, AIEKTPOEMKOCTh KOHICHCATOPa, CHJIa TOKa,
D]1C,

COTPOTHBIIEHUE MPOBOIHUKA, MOITHOCTD AJIEKTPUIECKOTO TOKA, YHEPTHsI HOHU3AIINH,

— OOBSACHATD: 3aBUCMOCTH AJIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT TUIONIAIN TUIACTUH
U PACcCTOSHUS MEKy HUMH, YCIOBHSI CYIIIECTBOBAHUS dIIEKTPHUUECKOTO TOKA,



— (hopMyIHpOBATh: 3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsaaa U 3akoH KyrnoHa, rpaHuIbI
HUX IPUMCHHUMOCTU;

— OIMUCBIBATH: ACMOHCTPALMOHHBIC SKCIICPUMCHTHI 110 3JICKTPU3alIuU TCII U 06'L$ICHSITB nux
pe3ynbTaThl; SKCIIEPUMEHT 10 U3MEPEHUIO ATEKTPOEMKOCTH KOHIEHCATOPA; SIBJICHUE
3JIEKTPO-

CTATUYECKON MHAYKIIMH; IEMOHCTPALIMOHHBIN OIBIT Ha MOCJIEI0OBATEIBLHOE U MapaIETbHOE
COCIMHEHUS TIPOBOTHUKOB; TETNIOBOE JICUCTBUE AIIEKTPUUECKOTO TOKA, Mepeady MOIIHOCTH
OT UCTOYHHKA K HOTpe6I/ITCJHO; CaMOCTOATECIILHO HpOBeI[eHHI)II\/JI OKCHICPUMCHT I10 USMECPCHHUIO
CHJIbI TOKAa W HAIIPSOKCHUSA ¢ TIOMOIIBIO aMIICPMETPa U BOJIBTMETPA,

— HMCMOJIb30BaTh 3aKOHBI OMa JyIsi OJTHOPOJHOTO MPOBOAHUKA U 3aMKHYTOM 1IETIH, 3aKOH
Jxoyna—IJleHua nis pacuera 3JIEKTPUUECKUX LETICH;

— HNPUMCHATH NOJTYUYCHHBIC 3HAHUA IJIA 0€e30I1aCHOT0 UCIOIL30BaHMsI OBITOBBIX HpI/I60pOB n
TECXHUYCCKUX yCTpOI\/JICTB — CBGTOKOHI/IPOBaJ'II)HOI\/JI MallluHBbI, 00BsICHEHU HEU3BECTHBIX paHec
QJICKTPHUYCCKUX ﬂBHCHHfI, PEHICHUA NPAKTUYCCKUX 3a/1a4.

IIpeaMeTHbIE Pe3yJbTAaThl 00yueHus pu3nKe B cCpeAHEl IIKOoJIe.
11 kaace
BbinmyCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  WCIONB30BaTh JJIsi ONHUCAHUS XapaKTepa MpOTeKaHUs (PU3HUECKUX MPOIECCOB
(u3HYecKre BeJTMYUHBI H JICMOHCTPHPOBATH B3aUMOCBSI3b MEX Ty HUMH,

—  HWCIONB30BAaTh JJIsi OMNHUCAHUS XapakKTepa MpOTeKaHUs (PU3HUECKUX MPOIECCOB
(u3HYecKre 3aKOHBI C YIETOM TPAHHMI] UX PUMEHUMOCTH;

— pemaTh KauyeCTBEHHBIC 3a7aud (B TOM YHCIE€ WU MEXIPEIMETHOTO XapakTepa):
UCIOJIb3YS MOJENH, (U3NYECKHe BEIUYUHBI U 3aKOHBI, BBICTPAUBATh JIOTUYECKH BEPHYIO
LIETIOYKY OOBSICHEHHUS (JI0Ka3aTeJIbCTBA) MPEIOKEHHOTO B 3a/1a4e Ipoliiecca (SIBJICHHS),

— pewmaTh pacyeTHbIE 3a/aud C SIBHO 3aJaHHOW (PU3NYECKOM MOJENbl0: Ha OCHOBE
aHaJlM3a YCIIOBHUSA 3a/lauM BBIIEIATh (PU3UUYECKYIO MOJIENb, HAXOAUTh (PU3NUYECKHE BETUUHHBI
Y 3aKOHBI, HEOOXOIUMBIE U JOCTATOYHBIE JIJISl €€ PElleHUs, IPOBOJUTH PACUETHI U MPOBEPSThH
MOJIy4YECHHBIN pe3yJbTarT;

—  YYUTBIBATh T'PAHMIIBI MPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJENel MPH pelIeHUu
(bu3MYECKUX U MEXKITPEIMETHBIX 3a/1a4;

—  HUCHOJIb30BaTh UH(OPMALIMIO U IPUMEHSTHh 3HAHUA O MPUHIMIAX PabOThl 1 OCHOBHBIX
XapaKTepUCTUKAX H3YYCHHBIX MAIWH, IPUOOPOB M JPYrHMX TEXHUYECKUX YCTPONCTB Ui
pelIeHUs MPAKTUYECKUX, y4eOHO-UCCIIe0BATENbCKUX U TPOCKTHBIX 3a/1a4;

—  HUCHOJIb30BaTh 3HAHUS O (U3NYECKUX 00BEKTax U MpoIeccax B MOBCEIHEBHOM KU3HU
g obecrieueHus: 0e30MacHOCTH Tpu  oOpalieHud ¢ npudopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, AJIi COXpaHEHUs 3J0POBbSI U COOIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHUS
B OKpY)Karollel cpene, Al IPUHSITHS PElIeHUH B TOBCETHEBHOM KU3HU.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCS:

—  XapakTepu3oBaThb TIJOOalbHble MPOOJIEMBI, CTOANIME Tepel  YEeIOBEYECTBOM:
SHEPreTHYECKUe, CHIPhEBbIC, SKOJIOTHUECKUE, — U POJIb (PU3UKU B PELICHUU 3TUX MPOOIeM;

— pemaTh MPaKTUKO-OPHEHTUPOBAHHBIE KAYECTBEHHBbIE M pacyeTHble (u3HUecKue
3a/laud ¢ BBIOOPOM (U3NYECKONW MOJEH, UCHOIB3Ysl HECKOIbKO (DPM3NYECKUX 3aKOHOB WU
(dbopMyI, CBS3BIBAIOIIUX M3BECTHBIE (PU3UYECKHE BETUYMHBI, B KOHTEKCTE MEKIIPEIMETHBIX
CBs3€H;

—  OOBSACHATH MPUHIUIIBI PAOOTHl U XapaKTEPUCTUKH H3YyUCHHBIX MAIIWH, TMPUOOPOB H
TEXHUYECKUX YCTPOUCTB;

—  OOBACHATH YCIOBHS MPUMEHEHHS (U3NYECKUX MOJENECH MpU pelieHUH (PU3UIECKIX
3a/la4, HAXOJUTh aJCKBATHYIO TPEIOKEHHONW 3amadye (PU3NYECKYI) MOJIeNb, pa3periarh
po0eMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUHN, TaK W MPU TIOMOIIIA METOJIOB OLIEHKH.

1.2sekTpoanHaMuKka (IpoJ0JIKEeHHE).
IIpenmeTHble pe3yabTaThl 0CBOCHUSI T€MbI 103BOJISIIOT:



—MAarHUTHOE B3aMMOJEMCTBUE, TMHUM MarHUTHON UHIYKIMH, OJJHOPOJHOE MAarHUTHOE I0JIE,
COOCTBEHHAs! HHYKLIUS, JICKTPOMAarHUTHAsI MHIYKINS, UHTYKIIMOHHBIN TOK, CAMOMHTYKIIHS,
MarHUTOYJIEKTPUYECKAs MHIYKIIMS, TOKW 3aMBIKaHUS M Pa3MbIKaHUs, TpaHc(hopMaTop;
KoJsie0aTenbHbIN KOHTYP, PE30HAHC B KOJIEOATEIILHOM KOHTYpE, 3JI€KTPOMAarHUTHAS BOJIHA,
OeryIas rapMOHUYECKasi HJIEKTPOMArHUTHAsL BOJIHA, IIOCKOTIONIAPU30BaHHAs (MM JIMHEHHO -
MOJISIPU30BaHHas ) 3JEKTPOMArHuTHasl BOJIHA, IUIOCKOCTb MOJISIPU3ALIUN JIEKTPOMATrHUTHON
BOJIHBL, ()POHT BOJIHBL, JIy4, PAJANOCBS3b, MOAYJSIUS M JEMOIYJISIUS CUTHANIA, BTOPUYHBIC
AJIEKTPOMArHUTHBIE BOJIHBI, MOHOXPOMAaTHUY€ECKAasl BOJIHA, KOT€PEHTHBIE BOJIHBI U UICTOYHUKH,
BpeMs U IJIMHA KOTEPEHTHOCTH, IPOCBETIIEHUE ONITUKY;

— J1aBaTh OTpenesieHus] PU3NIECKUX BEITUYHH:

BEKTOp MarHUTHOW MHAYKIIMU, MarHUTHBINA MOTOK, clila Amnepa, cuna JlopeHua,
MHIYKTUBHOCTh KOHTYpPa, MarHUTHAasl MPOHUIIAEMOCTh CPe/Ibl, KOAPPUIUEHT
TpaHcpopMalum, JUIMHA BOJIHBI, IOTOK SHEPTUHU U IJIOTHOCTH MMOTOKA SHEPTUU
3JIEKTPOMArHUTHOM BOJIHBI, THTEHCUBHOCTH 3JIEKTPOMAarHUTHOM BOJIHBI;

— O0OBACHATH: 3aBUCUMOCTh 3JIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH IJIACTHH
U PACCTOSHUS MEKy HUMH, YCIIOBUS CYyLIECTBOBAHUS 3JIEKTPUUECKOTO TOKA, TPUHIIUIIBI
nepeiaun AIEKTPOIHEPT U Ha OOJIbIINE PACCTOSHHUS, 3aBUCUMOCTh HHTEHCUBHOCTHU
3JIEKTPOMArHUTHOM BOJIHBI OT PACCTOSHUS 10 UCTOYHHMKA U3TY4YEHUS U €r0 4acTOThl,
KaueCTBEHHO SIBJIEHUS OTPAKEHUS U TIPEJIOMJICHUS! CBETOBBIX BOJIH, SIBIEHUE TTOJTHOTO
BHYTPEHHETO OTpPaXKECHMUS,;

— (opMynHpoBaTh: 3aKOH COXPaHEHUS IEKTPUUECKOTO 3apsaa U 3akoH KynoHa, rpaHuIsl
UX IPUMEHUMOCTH; IPaBUIIO OypaBUMKa, MPUHIUI CYNEPIIO3UIIMHA MAarHUTHBIX MOJIEH,
MIpaBUJIO JIEBOM pyKH, 3aKOH Amriepa, 3akoH Dapajies (37eKTpOMarHUTHON UHIYKIINH),
npasuio JleHna, npuHuui ['toiirenca, 3aKoH OTPaKEHUS, 3aKOH MTPEIOMIICHUS,

— ONUCHIBATh: (PyHIaMeHTabHbIe (U3UYECKUE OMBITHI DpcTena u Amrepa,
J€MOHCTpAIMOHHBIE ONbITHI Papajes ¢ KaTylIKaMu U MOCTOSHHBIM MarHUTOM, SIBIICHUE
AIIEKTPOMArHUTHOM MHIYKIIMK; MEXaHU3M JaBJICHUS JIEKTPOMArHuTHOW BOJIHBI;

— MPUBOJAUTH IPUMEPHI UCIIOIB30BAHUS SIBJICHUS IEKTPOMArHUTHOM HHIYKIIUU B
COBPEMEHHOM TEXHHKE: IETEKTOPE MeTasia B a3ponopTy, B MO€3/le HA MarHUTHOW MOJTYIIKE,
ob1ToBBIX CBU-11eyax, 3amucu 1 BOCIPOM3BeIeHNN HH(OpMalluu, B reHepaTopax
MIEPEMEHHOTO TOKa;

— MU3Yy4YaTh JBUKEHHE 3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE;

— HCCJeI0BaTh: AJIEKTPOJIU3 € IOMOIIbIO 3aKOHOB Dapajiesi, MexaHu3M 00pa3oBaHus U
CTPYKTYPY paiMalliOHHBIX MOSICOB 3eMJIH, MPOTHO3UPOBATH U aHAJIM3UPOBATh WX BIIUSHUE HA
KHU3ZHEJCSATELHOCTh B 36MHBIX YCIIOBUSIX;

— KJ1accu(UIUpPOBaTh JUAMA30HbI YaCTOT CHEKTPA IEKTPOMArHUTHBIX BOJIH;

— JIeNIaTh BBIBOJIBI O PACIIONIOKEHUH TUGPAKIIMOHHBIX MUHUMYMOB Ha dKpaHe 3a
OCBEILIEHHOU LIEIbIO;

— MPUMEHSATH MOJTY4YCHHbIE 3HAHUS 7151 0€30M1aCHOTO UCTIOIb30BaHMsI OBITOBBIX TPUOOPOB U
TEXHUUYECKUX YCTPOUCTB — CBETOKOMMPOBAILHOM MallTUHBI, O0BSICHEHHS] HEM3BECTHBIX paHee
ANIEKTPUYECKHUX SBIICHUH, PEIICHHS MPAKTUYECKUX 3a/1a4.

2.0CHOBBI CHIeNNAIbLHONH TEOPUU OTHOCHTEIbHOCTH

IIpenmerHbie pe3yabTaThl 0CBOCHUSI T€MbI I103BOJISIIOT:

— JIaBaTh OMpeiesieHus MoHATHI: paauyc [lIBapiimunibaa, rOpu30HT COOBITHI, SHEPTUs
IIOKOS TENa;

— (hopMyAMpPOBaTh MOCTYIATHI CIIEUATBHON TEOPUN OTHOCUTEJILHOCTHU U CIIEJICTBUS U3 HUX;
— OMNMUCHIBATH MPUHIMITHAIBHYIO CXeMY ombiTa MaiikenbcoHa—Mopiu;

— JIeNIaTh BBIBOJI, YTO CKOPOCTh CBETa — MAKCHMaJIbHO BO3MOXHAsI CKOPOCTh
pacrpocTpaHeHus J000T0 B3aUMOJACHCTBUS;

— OLIEHUBATh KPUTUUYECKUN PaJUyC YEPHOU JbIPBL, SHEPTHIO NIOKOSI YACTHII,

— OOBSICHATD YCIIOBUS, IPH KOTOPBIX MPOUCXOIUT aHHUTMIIALINS M POXKIACHUE Maphbl YACTHUIL.



3.KBanToBas ¢puznka. ®u3uka aroma

1 ATOMHOI0 pa

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS TEMBI II03BOJISIIOT:

— JlaBaTh OmpeeseHus moHATHii: porodddekt, paboTta BeIxoaa, GOTOIIEKTPOHBI, (POTOTOK,
KOPIYCKYJIIPHO-BOJIHOBOM Jyajivi3M, SHEPreTUYECKUN YPOBEHD, TMHEUYATHIN CIIEKTD,
CIIOHTaHHOE€ U MHAYLIMPOBAHHOE U3JIy4€HUE, JIa3ep, MHBEPCHAsl HACEJIEHHOCTh
SHEPreTUYECKOr0 YPOBHS, METACTaOUIILHOE COCTOSIHUE, IPOTOHHO-HEUTPOHHAS MOIETb SPa,
M30TOIBI, PaAMOAKTHBHOCTb, alb(da- 1 OeTa-pacnal, raMma-u3y4eHue, HCKyCCTBEHHAs
PalMoaKTUBHOCTb, TEPMOSICPHBIA CHHTE3, JIEMEHTapHBIC YaCTHUIIbI, (PYHIAMEHTAIbHbIC
YacTHUILIbl, aHTUYACTULIA, aHHUTUJISILMSL, JIENTOHHBIN 3apsi], IEPEHOCUUK B3aUMOAECHCTBHU,
OapHOHHBIN 3apAL;

— JIaBaTh ompeaenaeHus GU3NYECKUX BEJIUUMH: yelIbHAasi JHEPTUsI CBSI3U, IEPHO/T
MOJIypacnaia, akTUBHOCTh PaJMOAKTUBHOIO BEIIECTBA, SHEPTETUUYECKUM BBIXOJ] S/IEpHON
peakiuu, K03(pPUIMEHT pa3MHOKEHUsI HEHTPOHOB, KpUTHYECKasi Macca, J03a MOTJIOUEHHOTO
U3ITy4EHUs;

— Ha3bIBaTh OCHOBHBIE MT0JIOKEHUS BOJTHOBOM TEOPUH CBETA,KBAaHTOBOI runoressl [1nanka,
TEOPHUH aTOMa BOJAOPO/Ia;

— ¢opmynHpoBath: 3akoHbBI hoTodrhdexTa, mocTynaTel bopa,3aKoH coxpaHeHHsT OapUOHHOTO
3apsja;

— OLIEHUBATh JJIMHY BOJIHBI J1e Bpoiisis, COOTBETCTBYIONIYIO IBUYKEHUIO AJIEKTPOHA,
KMHETUYECKYIO SHEPTHUI0 J1eKTpoHa pu (GoTosddexre, ATUHY BOIHBI CBETA, UCITYCKAEMOTO
aTOMOM BOJI0-

poJa;

— ONUCHIBATh MPUHIUIIHATILHYIO CXeMYy ombITa Pezepdopaa, npeanoKuBIIero miaHeTapHyIo
MOJENb aTOMa;

— 0OBSACHATH MPUHIIMIT JEHCTBUS Jla3epa, EPHOTO PEeaKkTopa;

— CpaBHUBATH U3JTYUYCHHUE Ja3epa ¢ U3TydeHUEM JIPYIrUX UCTOUHUKOB CBETA;

— OOBSCHATDH CTIOCOOBI 0OecIeueHus: 0€30MMaCHOCTH SAEPHBIX peakTopoB u ADC;

— TIPOTHO3UPOBATh KOHTPOIUPYEMBIN €CTECTBEHHBIN paualliOHHBIN OH, a TakKe
paloHaIbHOE MPUPOIONOIH30BaHUE IPU BHEAPEHUU YIIPABIIIEMOIO TEPMOSICPHOTO
cuntesa (YTCO);

— KJIaccu(UIUPOBAThH AIEMEHTAPHbBIE YaCTHUIIbI, TIOIPA3AEIsis UX Ha JIETITOHBI U aJIPOHBI;

— ONHUCBIBATH CTPYKTYPY aPOHOB, LIBET U apOMaT KBAPKOB;

— MPUBOJAUTH IPUMEPHI ME30HOB, TUTIEPOHOB, TJIFOOHOB.

4.9Bosonus Beesiennoi

IIpenmeTHble pe3yIbTAThl 0CBOEHHUSI TEMbI MO3BOJISIIOT:

— JIaBaTh OTpeAETCHUS MOHATUN: aCTPOHOMUYECKHE CTPYKTYPBI, IUTAHETHASI CUCTEMA,
3B€3/1a, 3B€3/THOE CKOIUICHHE, TaJTAKTUKH, CKOTUICHHE U CBEPXCKOTIIIEHUE TallaKTHK,
Bcenennasi, Oenblii KapJivk, HEHTpOHHAs 3Be3/1a, YepHasl IbIpa, KpUTUUYECKas MIIOTHOCTh
Bcenennoii;

— MHTEPIPETUPOBATH Pe3y/IbTaThl HAOMIOAeHNH Xab01a 0 pa3beraHuu rajJakTHk;

— KJaccu(uIMpoBaTh OCHOBHBIE MEPHO/IbI 3BOMONMN BeenenHoii nocine bonbioro B3pbiBa;
— NPEJCTaBIATh MOCIEI0BATENLHOCTh 00pa30BaHus IEPBUYHOTO BellecTBa BO BeeneHHoi;
— OOBSICHATH MPOLIECC 3BOIOMHU 3B€3]1, 00pa3oBaHus U 3BOOLNN COTHEYHON CHCTEMBI;
— ¢ nomouIbio Mojenu dpuaMaHa IpeaCcTaBIATh BOZMOXKHBIE CLIEHAPUU 3BOJIIOLUN
Bcenennoii B Oyaymem.

I11. Conep:xanus kypca.
ba3oBelil ypoBeHb

10 kaace
DuU3UKa M eCTECTBEHHO- HAYYHbIH MeTO/ MO3HAHUS NPUPOAbI- 14.



dusnka — pyHAaMeHTaIbHAs HayKa O pUpoie. MeToIpl HAy4HOTO UCCIICIOBAHUS
¢usnveckux sBneHuin. MoaenupoBanue GU3NIECKUX SABICHUN U MporieccoB. Pu3ndyeckuit
3aKOH — IPaHUIbl MPUMEHUMOCTU. PU3NUYECKHE TEOPUH U MPUHIIUIT COOTBETCTBUA. PoJib 1
MecTO (U3UKU B POPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTHYECKON
JEATEIIbHOCTH JIIOJeH. Duzuxa u Kyaismypa.

Mexanuka.- 30 4.
Kunemamuxa(7)

['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOW MEXAaHUKH. MEXaHUYECKOE IBUKEHHUE.
Baxneiine KnHEMaTHYECKUE XapaKTEPUCTHKU — IIEPEMEILIIEHUE, CKOPOCTh, YCKOPEHUE.
Tpaekropus. CkaisipHbIe U BEKTOPHBIE PU3NYECKHe BeIMIMHBI. CUCTEMBI OTCUETA.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHKEHUS. OCHOBHBIE MOJEH TEJl U ABUKEHUIL:
PaBHOMEPHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHENHOE IBHKEHNE. PaBHOMEPHOE IBUKEHNUE 110
OKPYXHOCTH.
3akonst ounamuxu(7)

SABnenne nnepuuu. Cuna. Macca Bzanmoaeiictsue ten. MHepunansHas cucreMa
oTcueTa 3akoHbl MexaHuku HbroToHa.

3axonbsl Becemupnoro tsarorenus, ['yka, cyxoro tpenus. Cuia TsKecTH, Bec,
HEBECOMOCTb.
3axonwt coxpanenusn(5)

Nmmynbec MaTepranbHON TOYKU M CUCTEMBIL. VI3MEHEeHNE U COXpaHEHUE UMITYJIbCa.
Hcnonb3oBaHne 3aKOHOB MEXaHUKU U1 0ObSICHEHUS ABM)KEHUS HEOECHBIX TN U JJIs
pa3BUTHSA KOCMHYECKHUX UCCIIE0OBAHUM.

MexaHnueckasi SHEprus CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHUU.
PaboTa cunbl. PaGoTa cHitbl TSDKECTH M CUJTBI YIPYTOCTH. MOIITHOCTD.

Bpawamenvroe osudicenue(2)

JluHaMuKa BpaIaTeabHOTo IBHKEHHS aOCOIIOTHO TBEPIOIO Tela.
Cmamuxa(3)

PaBHOBeCHE MaTepUaIbHOM TOYKHM U TBEPJOTO Tefa. Y CI0BUS paBHOBeCHS. MOMEHT
CHJIBL.

PaBHOBecue xxuaKoCcTH U raza. J[BuxeHue )KUIKoCTeH 1 ra3os.

Konebanus u éonnwi(6)

Mexanuyeckue kojiebanus U BOJHBL. [IpeBpaliienust sHEpruu Mpu KoJIeOaHUSIX.

DHeprus BOJIHBI.

JlabopaTopHbie padoThl.
1.MccnenoBanue ABMKEHUSA Tela, OPOIIEHHOTO TOPU30HTAIBHO -UCCIIeI0BAHUSL.
2.HabnroneHne MexaHWYeCKUX SIBICHUI B UWHEPLUUAIbHBIX U HEHMHEPIUAIbHBIX
CUCTEeMax OTcYeTa - HabII0IeHHE SIBICHUN.
3.M3mepenne cuil B MEXaHUKE - IPSIMble U3MEPEHUS.
4.VI3mepenue ycKopeHus: CBOOOIHOTO Ma/IeHUs - KOCBEHHbIE U3MEPEHHUSL.

Mouiekyasipaasi pu3MKa U1 TEPMOAUHAMHUKA.- 18 4.
OcHO6bl MONIEKYNAPHO- KuHemuueckoli meopuu(4)

MonekynspHo-kuHetnueckas Teopusi (MKT) ctpoenus Bemectsa u ee
JKCIIEPUMEHTAaJIbHBIE JJOKAa3aTeNbCTBA. TerioBoe paBHOBecHe. AOCOTIOTHAS TeMIiepaTypa Kak
Mepa CpelHe KHHETUYECKOM SHEPTUHU TEIJIOBOTO IBUKEHMS YaCTHUIL BellecTBa. MoJenb
ujeanbHoOro rasa. JlaBienue rasa.

Ypasnenue cocmoanua(4)
VYpaBHeHUE COCTOSIHUS UACABHOIO ra3za. Y paBHeHue MeneneeBa—Knanelipona.

B3zaumnwie npespawgenusn scuoxkocmeii u 2azos (3)
ArperaTHble cOCTOSIHUS BelecTBa. Mojenb cTpoeHus xxujkocteil. Kpucramimyeckue u
amMopdHbIE Tena.



Ocnoevt mepmoounamuru(7)

Buyrpennsis sueprus. Pabora u Teruonepenada kak criocoObl N3MEHEHHs BHYTPEHHEH
sHepruu. [lepBriii 3ak0H TepMoaMHAMHUKH. HEOOpaTHMOCTh TEIUIOBBIX MTPOIIECCOB.
[TpuHIMIIBI AEACTBUS TEIUIOBBIX MALIVH.

JlaGopaTopHbie padoTbl
5.WccnenoBanue usomnpoiieccoB (uccnenopanus) ( Mccnenopanue 3akona I eii-Jlroccaka)
6./3MepeHune yenbHON TeIUIOThI TUIABJICHUS JibJia (KOCBEHHbBIC U3MEPEHN)

daexkTpoaunamuka(1l7y.)
Inekmpocmamuxa(6)

Dnekrpuyeckoe nosie. 3akoH Kynona. HanmpsikeHHOCTh M MOTEHITAN
ANEKTPOCTATUUECKOTO MOJIs. [IpOBOIHUKH, TOTYITPOBOHUKY U AudJIeKkTpuku. Konnencarop.
3akonvt LOCMOAHHO020 MOKa(6)

[TocTOAHHBIN MEKTpUUYECKUI TOK. DIEKTPOABIKYIIast cuiia. 3akoH Oma JUisl MOJTHOM LEeTH.
InekmpuuecKkuil mox 6 paznuunvix cpedax(s)
DNEeKTPUYECKUM TOK B IPOBOAHUKAX, SJIEKTPOJIMTAX, TIOJYIIPOBOTHUKAX, Ta3aX U BaKyyMe.

CBepX1mpoOBOIMMOCTb.

JlabopaTopHbie padoThbl:

7.HampspkeHue mpH mociieZJoBaTeIbHOM BKJIFOUEHUH JIAMITOUKH U PE3UCTOPa HE PaBHO CyMMe
HaIlpsDKEHNUH Ha JJAMIIOYKE M PE3UCTOpE- MPOBEPKA TUIIOTES

8.N3smepenne DJIC nCTOYHHUKA TOKA U BHYTPEHHETO COTIPOTHUBIICHUS UCTOYHUKA TOKA-
MpsIMBIE M KOCBEHHBIE U3MEPEHUS.

IloBTOpEHMe-2 4.
[ToBTOpenue Tem: «Mexanuka», «MonekynspHas GuznKay, « IIEKTPOIUTHAMUKAY.

11 kuace
DJekTpoanHaMuka (mpogosskenne) (41 4.)
Maznummnoe none (6)
WNnaykuys MarHUTHOTO 1oJis1. J{elicTBME MarHuTHOTO IOJIsS HA IIPOBOIHUK C TOKOM U
JBIOKYIIYIOCS 3apsKeHHYr0 yactuily. Cua Ammnepa u cuia JlopeHiia. MarHuTHbBIN MOTOK.
[IpaBuno Jlenna.MaruutHbie CBOMCTBA BEIIECTBA.

Inekmpomacnumnan uHoykuus(7)

3aKOH JIEKTPOMAarHUTHOM MHAYKIMU. DJIEKTPOMarHuTHoe noJie. [lepemeHHsblIil TOK.
SIBnenue caMOMHAYKIUH. IHIYKTUBHOCTb. DHepeus 31eKmpoMACHUMHO20 NOJIA.
DnexTpoMarHuTHele kKojiebanus. KonebaTenbHbIi KOHTYP.

Inekmpomaznumnsle Koneoanus(6)
DnexTpoMarHuTHbIe Konebanus. KonebaTenbHbII KOHTYP.

Inekmpomaznummnwle 60aHbl(7).
DNeKTpOMarHUTHbIE BOJIHBL. /[Mana3oHbl 371IeKTPOMAarHUTHBIX U3JTyYEHUN U UX IPAKTUIECKOE
MIPUMEHEHUE.

Onmuka(l5)

I'eomerpuueckas ontruka. CBETOBbIE JIydd. 3aKOH MpeoMIieHus cBeTa. [lonnoe
sHympennee ompadxcerue. [Tpuzma. @opmyna ToHkoi JuH3EL. [loryuenne nzoopaxxeHus ¢
MOMOIIIBIO JIMH3bI. BoJIHOBEIE CBOICTBA cBeTa. CKOPOCTH CBETA U METO/bI €€ U3MEPEHUS.
Hucnepcus ceeta. Unrepdepenius cera. KorepentHocts. Judpakuus ceera.
Hudpakuronnas pemetka. [lonepeunocts cBeToBbIX BoJH. [lonspusanus ceera. M3nyuenue
u criekTpsl. [1Ikana 31eKTpOMarHUTHBIX BOJIH.



JlabopaTopHble padoThI
1.HaGmoieHne sSBJICHUS SJIEKTPOMArHUTHON UHIYKIIUH - HAOJII0IeHUE SBIICHHIH.
2.0npeneneHue nokas3aress MPeIOMIICHHUS CPEIbl - KOCBEHHBIC H3MEPCHHUS.
3.M3mepenne (GoKyCHOTO PacCTOSHUS COOMPAIOIIEH M pacCeUBAOIICH JTUH3 -
KOCBEHHbIE U3MEPEHUS.
4. OnpeneneHye JUIMHbI CBETOBOM BOJIHBI - KOCBEHHBIE H3MEPEHHUSL.
5.HabnroieHre BOJTHOBBIX CBOMCTB CBeTa: TU(paKius, nHTepdepeHus,
MoJIIpU3aLusi- HAOI0IEHUE SIBJICHUI.
6. HabGmroieHre crieKTpoB - HAOIOICHUE SBIICHHH.

OcHOBBI crIeNNATbHO TEOPUH OTHOCUTEIBHOCTH.- 3 4.
WNHBapuaHTHOCTH MOJTYJIsl CKOPOCTH cBeTa B BakyyMme. [IpunHumn
OTHOCUTENIbHOCTH DiHIITeHa. CBS3b MAcChl U SHEPTUH CBOOOJHON YaCTULIBI. DHEPIUsl

MTOKOSI.

KBanToBas ¢pusuka. @®uznka atoMa 1 aTOMHOr0 sAapa.-17 u.
Keanmoesas ¢pusuxa (4)
I'mnote3a M. Ilnanka. ®orosnexrpuueckuii agpdext. Doton. Kopryckymsipao-
BOJIHOBO# nyanu3m. CoomHuoweHnue Heonpedenennocmeti I etizenbepea.

Ctpoenue atoma(5)
[Tnanerapuas moaens aroma. OOBsICHEHHE TIMHEWYAaTOTO CIIEKTPa BOJIOPO/Ia HA OCHOBE

KBaHTOBBIX MOCTYNaTOB bopa.

DOHeprus cBs3u(8)
CocTtaB 1 CTpO€HHUE AaTOMHOTO S/Ipa. DHEPTHUsl CBA3M aTOMHBIX sifiep. Buibl
PaZMOaKTUBHBIX MPEBPALEHUI aTOMHBIX sIZIEP.
3aKOH paJlMOAKTUBHOIO pacnana. Anaepusie peakuuu. Llennas peakuus neaeHus saep.
DnemeHTapHbIe yacTHllbl. DyHIaMEHTaIbHbIE B3aUMOACHCTBHUS.

JladopaTopHble padoThI
7. OnpeneneHue UMIYIbCa U YHEPTUH YACTHUIIBI TIPU JBMKEHUH B MAarHUTHOM TI0JIC

(o ¢ororpadusam) - KOCBEHHBIE H3MEPCHUSI.

Crtpoenue BceneHHoi.-5 4.
CoBpeMeHHbIE MTPEJCTABICHUS O TPOUCXOKICHUM U 3BOTFOLMKU COJTHIIA U 3BE3/I.
Knaccudukanus 38e31. 38376l 1 HCTOYHUKH UX SHEPTHH.
l'anaktuka. [IpeacraBnenne o CTpOEHUM U 3BOJIFOLIMU BeeneHHo.

IloBTOpEeHme-2 4.
[ToBTOpeHue Tem: «DNeKTpoAMHaMHKa», «OCHOBBI CIEIUAIBHOM TEOPUU OTHOCUTEIBHOCTHY,

«KBanToBas (1)I/IBI/IK8.. ®du3uka atoMa 1 aTOMHOTO sapa».

Hanpasienusi uccjieqoBaTebCKOi U NPOECKTHOM AesAITEIbHOCTH 00y4aIOIINXCH:



10 kjaacc

1. BelpammBaHue KpUCTaUIOB MEAHOTO U
KEJIE3HOTO KYIIOpOoca B JOMANTHUX YCIOBUSIX U
OTIpeJIeNIeHUE UX TIOTHOCTH.

2. 'upponunamuka. YpaBHenue bepuysim.
3.3apokIeHre ¥ pa3BUTHE HAYIHOTO B3TIIsAIa
Ha MHp.

4.3ammuTa TpaHCIIOPTHBIX CPEJICTB OT
aTMOC(EepHOTO ICKTPUUIESCTBA.

5. MsroToBieHne caMoAeIbHBIX IPHOOPOB TS
JEMOHCTpPAIMH JCHCTBUS MATHUTHOTO TIOJIST Ha
MIPOBOJIHHK C TOKOM.

6./3MepeHne BpeMEeHH PEaKIy YeIoBeKa Ha
3BYKOBBIC M CBETOBBIE CUTHAJIBI.

7. VIamepenue cuiibl, HEOOXOTUMOM ISt
pa3pbiBa HUTH.

8.BrIpammBanue KpUCTAIIIOB.

9.0mnpenencHue CueKTpaIbHbIX TPAHMII
JyBCTBHTEIHLHOCTH YEJIOBEYECKOTO TJIa3a ¢
MTOMOTIIBIO TU(PAKIIMOHHOMN PEIICTKH.
10.13roroBiieHre U UCIBITAHUE MOIEITH
TeJIeCKoTIIa.

11.0Omnpenenenue KI1JI comHeunoi 6aTapen

12 .MarHuTHBIC TIOJISI, X U3MEPEHHS U
BO3/ICHCTBUE HA )KUBBIC OPTAHU3MBI.

13. TosrympoBOTHUKH, UX TIPOLILIOE U
Oymymiee.

14 . HeHbIOTOHOBCKAS KUIKOCTD

15. OO0 ombITHOM OMPEACIICHUH YACTbHON
TEIUIOTHI Tapo0Opa30BaHUS BOJIBI.

11 kjaacc

1. Ananmu3 3¢)(heKTHBHOCTH HCIIOJIb30BAHHUS
’HEProcOeperaroIrX JaMIl B IIKOJIE U IoMa.
2. becipoBoaHas epeaaya SHEPTUH.
BnusiHre MarHuTHBIX Oyph Ha 3/10pOBBE
YeNoBeKa.

3. Baustaue ynbTpa3ByKOBBIX U 3BYKOBBIX
BOJIH Ha POCT U Pa3BUTHE PACTCHUM.

4. BnusiHMe 3JIEKTPUYECKOro TOKa Ha
OpraHu3M YeJIOBEKa.

5. 3aBUCUMOCTb MacChl BO3lyXa B KOMHATe OT
TEMIEepaTyphbl U aTMOC(HEPHOTO TaBIICHHUS.

6. 13 uicTropuu OTKPBITHS PATHOAKTHBHOCTH.
7.I3MepeHne BpeMeHH PEeaKIuy TOAPOCTKOB U
B3pOCIIBIX.

8.UccrenoBanue paanaoHHOTO (hOHA Y -
U3ITy4eHHs Ha MpuycazeOHOM y4acTKe.

9. HccnenoBaHue TETIONPOBOTHOCTH
pa3TMYHBIX MaTEPHAIIOB.

10. UccnenoBanue mrymoBoro ¢poHa B
MOMEILEHUH U Ha YIULE

11. WcTopus pa3BUTHS DJIEKTPUIECKOTO
OCBEILIEHUS.

12 Kpucrammueckue u amop(dHbIe Tena.
JedekTsl B KpucTaIIax.

13.HacebliieHHble 1 HEHACBIIIICHHBIE Taphbl.
14.BnaxxHoCTh BO3/lyXa U €€ U3MEepEeHue.
15.CoBpeMeHHasi HEpreTUKa U MepCreKTUBBI
€€ pa3BUTHSL.



IV. TEMATHYECKOE IJTAHUPOBAHUE C OIIPEJEJIEHAEM OCHOBHBIX BUJIOB YUYEBHOHN
JAEATEJIBHOCTH OBYYAIOIIUXCHA ITPU U3YUYEHUU KYPCA ®U3UKU

10 xnacc
Conepxxanue Kon-Bo | OcHOBHBIE BUJIBI I€STEIILHOCTH 00YYaIOIIUXCSI
Pa3pennl Tembl, BXoAsilIMe B JaHHBIN pa3ges | 4aCOB
NPOrpamMMbl
duszuka u ®uznka — pyHaaMeHTagbHas Hayka o | 1 OOBACHATH Ha KOHKPETHBIX IIPUMEPAX POJIb U MECTO GU3HUKU B POPMHPOBAHUM COBPEMEHHON HAyYHOMU
eCTeCTBEHHO- npupoe. MeTo bl HayqHOTo KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHBIX TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIFOACH.
HAYYHbIN HCCIEeI0OBaHUS PU3NYECKUX SBJICHUMH. JleMOHCTpHpOBaTh HAa MPUMEPAX B3aUMOCBS3b MEXy (PU3UKOMN U IPYTHMHU €CTECTBEHHBIMU HAyKaMH.
MeTox MonennpoBanue GuU3NYECKUX Bocrnpon3BoauTh cxemy HaydHOTO TIO3HAHUS, TPUBOJUTH MIPUMEPHI €€ NCIOJIb30BaHUS.
MO3HAHUSA SBJIEHUH U nporieccoB. duznueckuit JlaBaTh omnpeneseHue MOHATHI U paclo3HaBaTh UX: MOJElb, HAy4Has TUIoTe3a, (pu3nueckas BeIndnHa,
MPHPOABI 3aKOH — IPaHMIIbl IPUMEHUMOCTH. ¢duznyeckoe sIBICHUE, HAYYHbIN (akT, GU3NYecKuil 3aKoH, pru3ndeckas Teopus, IPUHIUI COOTBETCTBHUSL.
Ouznyeckue TEOPUH U MPUHLIUIT O60cHOBBIBaTh HEOOXOIMMOCTH UCIIOJIB30BaHMSI MOJEINEH 1S onrcaHus (U3NYECKUX SBJICHUN U
cooTBeTcTBUS. Posib 1 MecTo Gpu3nKu niporieccoB. [IpuBoAUTH MpUMepPhl KOHKPETHBIX SIBICHUMN, TIPOIIECCOB U MOJIENIEN Ui X ONUCAHMUSL.
B (hOpMUPOBAHUH COBPEMEHHOM [TpuBOoANTE NpUMEPH! (PU3UYECKUX BETUYMH.
Hay4YHOH KapTUHBI MHUpa, B ®opmynupoBaTh GU3NUECKUE 3aKOHBL. YKa3bIBATh TPAHULbl IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
MIPAKTUYECKOHN AEATEIILHOCTH JIIOCH. [TpuBOANTE MPUMEPHI UCTIONB30BAaHUS (PU3MUECKUX 3HAHUH B )KUBOIMCH, APXUTEKTYpPE, AEKOPATUBHO -
Qusuxa u Kyromypa. IPUKIIAJIHOM UCKYCCTBE, MYy3bIKE, CIIOPTE.
Oco3HaBaTh IIEHHOCTh HAYYHOT'O MO3HAHUS MHpA JUI YEJIOBEUECTBA B IIEJIOM U IS KAXKA0TO YeI0BeKa B
OTJIEJIBHOCTH, BaKHOCTh OBJIAJICHUS METOJ0OM Hay4HOT'O IMO3HAHMS IS JOCTHXKEHHsI ycIiexa B JII00OM BUJE
IPAaKTUYECKOH 1esATeNbHOCTH. ['0OTOBUTh Npe3eHTAUU U COOOLICHHS IO U3yYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPE/ICTABJICHBI B YUeOHUKE)
Mexanuka-30 | Kunemamuka 7 JlaBaTh oIpenenacHue MOHATHI: MEXaHUYECKOE ABUKEHUE, IOCTYNATEIIBHOE JBIKCHHUE, PABHOMEPHOE

Y.

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
MexaHudeckoe IBHKCHUE.
Baxneiiimne kuHeMaTU4eCKHe
XapaKTEPUCTUKU — IEPEMEIICHHE,
CKOpPOCTb, YCKOpeHHE. TpaekTopus.
CkansipHble U BEKTOPHBIE
¢buznueckue BennunHbl. CHCTEMBI
orcuéra. OTHOCHTEIIBHOCTh
MEXaHUYECKOTO JBHKEHUS.

JABYMXXCHUE, HCPABHOMEPHOC IBMXKECHUC, PABHOYCKOPCHHOC ABHUIKCHUEC, IBUKCHHUEC 110 OKPYKHOCTHU C
MOCTOSIHHOM CKOPOCTbIO, CUCTCMA OTC‘IéTa, MaTepualJibHas TO4YKa, TpaCKTOPHU:, IIYTh, IICPEMCIICHUC,
KoopAuHaTa, MOMCHT BPEMCHH, IIPOMEKYTOK BPEMCHH, CKOPOCTb PABHOMCPHOTI'O ABUKCHU, CPCAHSA
CKOPOCTb, MTHOBCHHAsA CKOPOCTh, YCKOPCHUC, HCHTPOCTPCMUTCIIbHOC YCKOPCHHUC.

Pacmno3nasarts B KOHKPCTHBIX CUTYallUAX, Ha6J'IIOI[aTL SIBJICHHUA: MECXaHUYCCKOC IBUIKCHHUC, TIOCTYIIATCIIbHOC
ABUIKCHUC, paBHOMCPHOC IBUKCHUC, HCPABHOMCEPHOC ABHIKCHUC, PABHOYCKOPCHHOC JIBUIKCHUC, IBUKCHUC
C YCKOpCHUECM CBO60,[[HOFO nmaacHus1, ABUKCHUEC 10 OKPYKHOCTH C MOCTOSITHHOM CKOPOCTBIO.
BOCHpOI/BBOI[I/ITL SABJICHUS: MCXAHUYCCKOC IBUKCHUEC, PABHOMCPHOC ABUKCHUEC, HCPABHOMCPHOC
ABUIKCHUC, PaBHOYCKOPCHHOC JABUKCHHUC, IBUKCHUEC C YCKOPCHUCM CB060,I[HOFO naaCHusA, IBMOKCHUC 110
OKPY’KHOCTH C MOCTOSIHHOM CKOPOCTBIO JIs1 KOHKPETHBIX TCII.

SaﬂaBaTL CUCTCMY OTCYETA ISl ONMMCAHUS JBMKEHHU KOHKPCTHOTI'O TCJIA.




OcCHOBHBIE MOJIENN TEN U JBUKCHUMN:
PaBHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKCHHUE.
PaBHOMEpHOE NBUXKEHHE 11O
OKPYKHOCTH.

JladbopaTopHas padora Ne 1
«HccnenoBanmne ABMKEHUS Tela,
OpOIICHHOTO TOPHU30HTAIBHOY
(uccnenosanus) T.b

PacriozHaBath cuTyanuu, B KOTOPBIX TEJIO MOYKHO CUMTATh MaTepUaIbHOW TOUKON. ONHChIBaTh TPAEKTOPUN
JBUKEHUS T€Jl, BOCIIPOU3BOIUTH IBUKEHUE U IPUBOAUTD IIPU MEPHI TEJl, UMEIOIUX 33JaHHYI0 TPAEKTOPHIO
nBoKkeHus. ONpenensTh B KOHKPETHBIX CHTYallusIX 3HAUYCHHSI CKASIPHBIX (PU3MUYECKUX BEIMYMH: MOMEHTA
BPEMEHM, IPOMEKYTKA BPEMEHU, KOOPIMHATBI, IIyTH, CPEHEN CKOPOCTH.

Haxoauts MOyib M MPOEKIMU BEKTOPHBIX BEJIMYUH, BBIIOJIHATH AEUCTBUSI YMHOXKEHHUS HAa YUCIIO,
CJIOXEHMSI, BBIYMUTAHUS BEKTOPHBIX BeIMYMH. ONpeensiTh B KOHKPETHBIX CUTYallUsX HAlpaBiIeHUE, MOAYJIb
¥ TIPOEKIINU BEKTOPHBIX (PU3NUYECKUX BEJTHMUUH: TIEPEMEIICHHUS, CKOPOCTH PaBHOMEPHOTO JIBH)KECHUS,
MI'HOBEHHOI CKOpPOCTH, YCKOPEHHUSI, LIEHTPOCTPEMUTEIILHOTO YCKOPEHHS.

CkJazpIBaTh U BBIYUTATh BEKTOPHI NEPEMELIEHUM U CKOPOCTEN.

'Bb11€NsATh YCTOMUNBbBIE MOBTOPSIONINECS CBA3M MEX/1y BEIMYMHAMU, OITMCBIBAIOIIMMU 'MexaHnuecKoe
nBukeHue. Vcnoib30BaTh pa3inyHble 3JIEKTPOHHBIE PECYPCHI ISl TOCTPOEHUS SKCIIEPUMEHTAIbHBIX
rpadukoB 1 X 00paboOTKH. Y cTaHaBIUBAaTh (PU3NUECKUN CMBICT KOAPPHUIIMEHTOB MPONOPLUOHATILHOCTHU B
BBISIBJICHHBIX CBSI35X, B pe3yJIbTaTe MoIydaTh HOBbIE (hru3nueckre BeanuuHbl. Pabotate B mape, rpymiie npu
BBITIOJTHEHUH HUCCIIEIOBATENIbCKUX 3ajaHui. OLleHuBaTh PeabHOCTh 3HAYSHHH MOTy4eHHbBIX (PU3HMUECKUX
BenanurH. CTpouTh rpaduK 3aBUCUMOCTH KOOPIMHATHI MaTEPUAIbHOM TOUKH OT BPEMEHU JABHKEHUS.
Omnpenensrts 1o rpaduKy 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHH XapaKTep MEXaHHUUECKOTO IBUKECHMUS,
HavyaJlbHYI0 KOOPAMHATY, KOOPJIMHATY B YKa3aHHbI MOMEHT BpEMEHU, U3MEHEHHE KOOPIMHATHI 3a
HEKOTOPBIHA IPOMEKYTOK BPEMEHH, IPOCKIUIO CKOPOCTH (17151 pPABHOMEPHOTO MPSIMOJIMHEHHOTO
JIBUKCHUS ).

Omnpenenats 1o rpaduky 3aBUCUMOCTH IPOEKIMK CKOPOCTH OT BPEMEHH XapaKTep MEXaHUYECKOTIO
JBYDKEHUS, IPOEKLINIO HAYaJIbHOM CKOPOCTH, MPOEKIUI0 YCKOPEHUs], U3MEHEHHE KOOpAUHaThI. ONpenensaTh
110 rpauKy 3aBUCUMOCTH MPOEKLIUU YCKOPEHHSI OT BPEMEHHU XapaKTep MEXaHUYECKOT O IBUKEHMS, U3MEHE-
HHE [TPOEKLUU CKOPOCTHU 32 OIpeIeNIEHHBIN IPOMEXYTOK BPEMEHHU U NepHO0Aa 0OpaIlleHNsl B KOHKPETHBIX
cuTyauusax. PaznuuaTte myTh U nepemenieHne, MTHOBEHHYIO U CPEIHIOI CKOPOCTH.

W3MepsaTh 3HaUeHUs NepeMeLleH s, IIyTH, KOOPAUHATbI, BDEMEHH JIBUKEHUS, MTHOBEHHOW CKOpPOCTH,
CpeaHel CKOPOCTH, YCKOPEHHUS, BPEMEHH JIBU)KECHUSL.

PaGoraTh B nape npu BBIIOJHEHUH JIA0OPATOPHBIX pabOT U NPAKTUYECKUX 3aJaHUH.

3axonvt ounamuxu Horomona

SBnenune unepuuu. Cua.
Macca B3anMojeiicTBue Tel.
HNuepuumaneHas cucrema orcuera
3akoHBI MeXaHnku HrroToHa.

3akoHbl BcemupHoro TaroreHus,
I'yka, cyxoro tpenus. Cuna TsKEeCTH,
BE€C, HEBECOMOCTb.

JlaBaTh omnpenencHue NOHATHI: HHEPLUS, NHEPTHOCTb, Macca, CUJIA, PABHOACHCTBYIOIIAs CUJIa,
MHEpLHaIbHas CUCTEMA OTCUYETA, HEMHEPLIMAIbHASI CUCTEMA OTCYETA, TEOLICHTPUYECKAs U
reJIMOLIEHTpUYECcKas cucTeMbl oTcuéra. Pacno3HaBare, Ha0IIOJATh SBJICHUE UHEPLIMH.

IIpuBOIUTE IIPUMEPBI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYalUAX.

DopMynHupoBaTh NEPBLIN, BTOPOX U TPETHUM 3aKOHBI HbI0TOHA, YCIIOBHS UX IPUMEHUMOCTH.

BbIABIATE yCTONYUBBIE TIOBTOPSIOIIMUECS CBSA3U MEXKIY YCKOPEHUEM Tejla U IEUCTBYIOLIEH Ha HETrO CHIION.
YcranaBiauBath (GU3NYECKUN CMBICT KOA(PPUIIMEHTA MPONOPIIMOHATILHOCTH B BBISIBICHHON CBSI3U
(BenmmuMHa oOpaTHAs Macce Tena). Y CTaHaBIMBATh TPETUH 3aKOH HbI0TOHA SKCTIEPUMEHTAIBHO.
IIpuMeHATH NEepBBIN, BTOPOU U TPETHUM 3aKOHBI HbIOTOHA IIPU pelICHUN PACUETHBIX U OKCIIEPUMEHTAIBHBIX




JladbopaTopHas padora Ne 2.
«Habmoiene MexaHu4eCKnX
SIBJICHUI B HHCPLUUATIBHBIX U
HCHHCPUUAIIBHBIX CUCTEMAX OTCUYCTa»
-HaOIrOICHUE SBIICHUH.

JladopaTopnas padora Ne 3
«M3mepeHue Cuil B MEXaHUKEY -
MIPSIMBIC U3MEPEHUSL.

3ama4. OOG0CHOBBIBATH BO3MOXKHOCTh IPUMEHEHHSI BTOPOTO U TPEThETO 3aKOHOB HhioTOHA B
TEOLICHTPUYECKOM CUCTEME OTCYETA.

Ornpenenars paBHOJICHCTBYIOIIYIO CHITY IBYX U Oosiee cuil. OnpeaensaTh paBHOAEHCTBYIOIIYIO CHITY
AKCIEPUMEHTAIBHO. Ha X0AUTh B TONOJIHUTENBHOMN uTEpaType u [lepednciisiTe BUABI B3aUMOIEH

CTBUSI TEJI M BUJIBI CUJI B MEXaHUKe. [{aBaTh omnpeienieHre MOHATUN: CUJla TSHKECTH, CHJIa YIIPYTrOCTH, CHIIa
TpPEHUs1, BEC, HEBECOMOCTbD, IIEPETPy3Ka, MepBasi KOCMUUECKasi CKOPOCTh. DOpMyIUpOBATH 3aKOH
BCEMHPHOTO TATOTEHUS U YCIOBUS €ro MPUMEHUMOCTH. HaxouTh B JOTIOTHUTENBHON JTUTEPATYPE U
Hurepuere nndopmaino 06 OTKpbITHH HEIOTOHOM 3aKOHA BCEMUPHOTO TATOTEHUS, a TaKKe HH(POpMaIIuio,
MO3BOJISIOINIYIO PACKPBITH JIOTHKY HAYYHOTO TIO3HAHUS TIPU OTKPHITUU 3aKOHA BCEMUPHOTO TSATOTEHUSI.
[IpuMeHsITh 3aKOH BCEMHPHOTO TATOTCHUS TIPU PEIICHUU KOHKPETHBIX 3a/1a4.

Nmets npencraBienre 00 MHEPTHOM Macce M TPaBUTAIIMOHHON Macce: Ha3bIBaTh UX PA3IUYHs M CXOJCTBO.
PaccunthIBaTh CUITy TSOKECTH B KOHKPETHBIX CUTYAlMsIX. BBIYUCIIATE CHITY TSDKECTH M YCKOpPEHUE
CBOOOJTHOTO TAJIEHUS HA APYTHX TIaHeTaX. BRIUUCIATE yCKOpeHne cBOOOHOTO MaIeHU ST Ha Pa3IMIHbIX
IIUPOTAX.

Haxomuts B gononHUTENbHON MUTEpaType U MHTepHETEe nHOpMAIHIO 0 TapaMeTpax TUIaHeT U IPYTux
HeOECHBIX TeJ. PacCUMTHIBaTh MEPBYI0O KOCMUYECKYIO CKOPOCTh. MICTIOIB30BaTh 3aKOHBI MEXaHUKH JIJISI
O0OBSICHEHUS IBUKEHUST HEOCCHBIX TeJ. BRIUUCIATH BEC Te B KOHKPETHBIX CUTYaIUsX.

HaspiBaTh CXOJCTBO M pa3Inuus Beca U CUJIbI TsKEeCTU. Pacrio3HaBaTh M BOCIIPOU3BOIUTH COCTOSTHUS TEI,
IIPU KOTOPBIX BEC TEJIa PaBEH CUJIE TAXKECTH, OOJIbIIe WU MeHble e€. ONUChBaTh U BOCIPOU3BOAUTH
COCTOSIHME HEBECOMOCTH Tena. OnpenensaTs neperpy3Ky Teaa npu pemennu 3aaad. Haxoauts B
JOTIOTHUTEIBHOU TuTepaType u MHTepHeTe nHGOpMAIINIO O BIUSHUN HEBECOMOCTH U MIEPErpy3KU Ha
OpraHu3M 4ejoBeka. [ 0TOBUTh Mpe3eHTaluu U COOOIICHHS O MOBEICHUH TEJ B YCIIOBUAX HEBECOMOCTH, O
oJIETax 4eJioBeKa B KOCMOC, O JOCTHKEHUSX HALLEH CTPaHbl B MOATOTOBKE KOCMOHABTOB K IOJIETaM B
yCIIOBUSIX HEBECOMOCTHU. Pacrio3HaBaTh, BOCIIPOM3BOIUTH U HAOMIOJATh pa3IuyHbIe BUABI AehopMaliy Tel.
@opmynupoBaTh 3aK0H ['yKa, rpaHUIbI €r0 MPUMEHUMOCTU. BBIYUCIIATE U U3MEPSITH CUILY YIIPYTOCTH,
KECTKOCTb MPYKUHBI, )KECTKOCTh CUCTEMBI IIPYKHH.

HccnenoBaTh 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT AeOpMaIliu, BHIIOIHATH SKCIIEPUMEHTAIBHYIO IPOBEPKY
3akoHa ['yka. Pacnio3HaBaTh, BOCIIPOM3BOIUTh, HAOIOIATh SIBJICHHS CYyXOTO TPEHHUS MOKOSI, CKOJIBKEHUS,
KAu€HUs, SIBJICHUE COITPOTUBJICHUS PU JBUKEHUU TeJa B KUIAKOCTH WJIU Tra3e.

N3mepsats 1 n300paxars rpaduyecKu CUIIbI TPEHHUS MTOKOS, CKOJIBKEHUS, KaUeHHS, )KUIKOTO TPEHHUS B
KOHKPETHBIX CUTyalusax. Mcnonp3oBaTh GOpPMYITY JUIS BBIYUCICHUS CHIIBI TPEHUS CKOJIBKEHHUSI IPU
pelIeHny 3aa4. BeIsBIATE SKCIIEPUMEHTAIBHO BEIMUMHBI, OT KOTOPBIX 3aBUCUT CHJIA TPEHUS CKOJIbKEHUSI.
N3mepsaTh cuity TAXKECTH, CHILy YIIPYTOCTH, BEC T€Na, CUITy TPEHUS, YIUTMHEHUE IPYKUHbBI. OnpeaensTs ¢
MOMOIIHI0 KOCBEHHBIX H3MEPEHUH )KECTKOCTh MPYKHUHBI, KOA(D(UIIMEHT TpeHus CKoJIbxkeHus. PaboTats B
nape Npy BBHINOJIHEHUH MPAKTUYECKUX 3aJaHuM.




3akonuvt COXpaHenus

Nmiynbc MaTepranbHON TOUYKU
U cucTeMsbl. M3MeHenue u
COXpPaHEHUE UMITYJIBCA.
Hcnonp30Banne 3aKOHOB MEXAHUKHU
111 OOBSICHEHUS IBUKCHHUS
HEOECHBIX TeJN U [yl pa3BUTHSA
KOCMHMYECKUX HCCIIECIOBAHUN.

Mexanundeckas SHEprus
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MexaHudeckoi sHeprun. Padota
cuiibl. PaboTa cuibl TSKECTH U CUITBI
yOpyroct. MomHoCTb.

JlaBaTh ornpeneneHne NOHATHI: UMITYJIbC MAaTEpUaIbHOW TOUKH, UMITYJIbC CHUJIbI, UMITYJIbC CUCTEMBI TEJ,
3aMKHYTasl CUCTEMa T€Jl, PEaKTUBHOE JIBUYKEHUE, pEaKTUBHAs CUJIA.

PacnioznaBatk, BOCIIpOU3BOANUTh, HAOIIOAATH YIIPYTUE U HEYIPYTHUE CTOJIKHOBEHHUS TEJI, PEAKTUBHOE
nBukeHre. HaxoquTh B KOHKPETHOM CUTYyalluu 3HaY€HUsI UMITYJIbca MaTEpPUAIbHOM TOUKH U UMITyJIbCa
CHUJIBI.

DopMyIMpPOBATH 3aKOH COXPAaHEHUSI UMITYJIbCa, TPAHULIBI €TO0 TPUMEHUMOCTH.

CocTaBiiTh ypaBHEHUS, OMKUCHIBAIOLINE 3aKOH COXPAaHEHMSI UMITYJIbCA B KOHKPETHOW CUTYaIlUH.
Haxoauts, ucnonb3ys COCTaBI€HHOE ypaBHEHUE, HEU3BECTHBIE BEJIMUMHBI.

Co3znaBaTh CUTYyallH, B KOTOPHIX MPOSBIISETCS 3aKOH COXPaHEHHS UMITYJIbCA.

CocTaBisiTh PU pEIIeHUHN 3a/1a4 YPaBHEHUS C yYETOM PEaKTUBHOM CHJIBL.

Haxonuts B fononHuTensHoi nuteparype u MHTepHeTe nH(opMaluio o 3aaHHON TeEME.

['oToBUTH Npe3eHTaluu U cOOOIIEHUS [0 U3 YUEHHBIM TeMaM (BO3MOKHbIE TEMBI ITPE/ICTaB JIEHbI B
yueOHHKE).

JlaBaTh ornpeneneHue MOHATHI: paboTa CUIIbL, MOIIIHOCTh, KHHETUYECKasi SHEPIUsl, TOTEHIIUATIbHAS SHEPTus,
MOJIHAs MEXaHUYeCKasi YJHEPIusl, U30JIMPOBaHHAs CHUCTEMa, KOHCEpBAaTUBHAs CUIIA.

BobruncnsaTe B KOHKPETHON CUTyallMK 3Ha4eHUs (PU3NYECKUX BETUYMH: paOOThI CUJIbI, pAOOTHI CHUJIBI
TSKECTH, pabOTHI CHJIbI YIPYTOCTH, paOOThI CHUJIbI TPEHHUS, MOIIIHOCTH, KWHETHYECKON SHEPIUH, ~-U3MEHEHUS
KMHETHUYECKOM HEPrUH, MOTEHIUAIBHON SHEPTUU TEJl B TPAaBUTALIMOHHOM I0JI€, MOTEHIIMAIBHON YHEPTUU
yrapyro n1eopMHUPOBAHHOTO TeJla, IOJTHOH MEXaHHUYECKOW SHEPTUH.

CocTaBiATh YpaBHEHUS, CBSI3bIBAIONINE PAOOTY CHUIIBI, ICHCTBYIONIECH HA TEJI0 B KOHKPETHOM CUTYaI1H, C
W3MEHEHUEM KMHETUYECKOU SHEPTHH Tena.

Haxonuth, HCIONB3Ysl COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIE BEJIMUMHBI.

DopMynHpOBATh 3aKOH COXPAHEHUS MMOJTHOM MEXaHUYECKOM SHEPIrUH, Ha3bIBaTh I'PAHULIBI €TO
npuMeHUMOCTH. COCTaBJIATh YPABHEHM S, ONUCHIBAIOIINE 3aKOH COXPAHEHUS MTOJTHOW MEXaHUYECKOMN
SHEPIUH,

["'OTOBUTH Mpe3eHTalK U COOOIIEHUS O MOJIETaX YeIOBEKa B KOCMOC, O IOCTH)KEHUSX Hallell cTpaHbl B
OCBOEHUHU KOCMHUYECKOTO MTPOCTPAHCTBA. BHIMOIHATH TOMOTHUTENbHBIE HCCIIEI0BATENIbCKIE PAOOTHI IO
U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI MpeCTaBlIeHbl B yueOHuKe. PaboTaTh B mape wiu rpymre npu
BBINIOJIHEHUH MIPAKTUYECKUX 3a1aHnil. J[aBaTh onpezesieHne MOHITHI: YTII0BOE YCKOPEHHE, MOMEHT CHUJIbL,
MOMEHT WHEPIMH TBEPAOTO TeJIa, MOMEHT UMITYJIbCa, KHHETUYECKasi YHEPTHs a0COIIOTHO TBEPIOTO Tea.
BoruncnsaTe B KOHKPETHOM CUTYyaIMK 3HAYeHUS (PU3UYECKUX BETUYHH: YTIIOBOTO YCKOPEHUS, MOMEHTA
CHJIBI, MOMEHTA MHEPLMH TBEPAOIO TENa, MOMEHTA UMITYJIbCA, KHHETUYECKOM JHEPIrUU TBEPIOTO TEa.
CocTaBisTh OCHOBHOE YPABHEHHE JUHAMHUKHU BpAILlaTEIbHOTO ABM)KEHUS B KOHKPETHOW CUTYalUH.
Onpenensars, UCIOJIB3Ys COCTAB JIEHHOE YPaBHEHHUE, HEU3BECTHBIE BEIINYNHBI.

@opMyIMpOBaTh 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA, YCIOBUS €0 IPUMEHUMOCTH.

CocTaBiiTh ypaBHEHHUE, ONKCHIBAIOIINE 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA, B KOHKPETHON CUTyaluu.
Onpenensrs, UCIO0JIb3Ys COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIEC BEJIMUNHBL.




Co3znaBath cuTyaluu, B KOTOPBIX MTPOSBIISETCS 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
HaxoauTh B 1omonHUTENBHOM TUTEpaType U MIHTepHETE MHPOPMALIUIO O TPUMEPAX MPAKTUIECKOTO
IIPUMEHEHHUs 3aKOHA COXPAHEHUS UMITYJIbCA, O TUPOCKOIIE.

Bpawamenvnoe osudicenue

JluHamuKa BpamarTeabHOTO
JBUKEHUS a0COJIFOTHO TBEPJIOTO
Telna.

JlaBatp onpeneneHne MOHATUI: YIII0BOE€ YCKOPEHUE, MOMEHT CHJIbI, MOMEHT MHEPLIMHU TBEPAOTO Tea,
MOMEHT UMITYJIbCa, KHHETHUECKask SHEPrUsi aDCOIIOTHO TBEPIOTO TeJa.

BbI4uciaTh B KOHKPETHON CHTYyalluy 3HaUeHHs (PU3NYECKUX BEITMYMH: YTIIOBOTO YCKOPEHHS, MOMEHTA
CUJIbI, MOMEHTA UHEPLMH TBEPAOIO TEa, MOMEHTA UMITYJIbCA, KHHETUYECKON YHEPTUH TBEPJOTO Tea.
CocTaBisTh OCHOBHOE YpaBHEHHE TUHAMUKU

BpalllaTeIbHOrO JBM)KEHUS B KOHKPETHOU cuTyanuu. Onpenensits, UCNOJb3ys COCTAaB JICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJIMYHHBI.

@opMynHpOBATH 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, YCIIOBUS €r0 IPUMEHUMOCTH.

CocTaBiiTh ypaBHEHUE, ONUCHIBAIOILINE 3aKOH COXPaHEHHs] MOMEHTa UMITYJIbCa, B KOHKPETHON CUTYyaliH.
Ornpenensars, HCTOJB3Ysl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.

Co3pnaBaTh cUTyalny, B KOTOPBIX MPOSIBISIETCS 3aKOH COXPAHEHNS MOMEHTA UMITYJIbCA.

Haxoauts B jononHuTensHOM nuteparype u MiHTepHeTe nHdopmanuio o mpuMepax IpakTHIecKOTro
IIPUMEHEHHMS] 3aKOHA COXPAHEHUs UMITYJIbCA, O THPOCKOIIE.




Cmamuka

PaBHOBecue maTepuanbHON
TOYKH U TBEPAOrO Teja. Y CIOBUSA
paBHOBecHS. MOMEHT CHIIBI.

PaBHOBecHE JKUIKOCTU U rasa.

JIBM>KEHWE KUJIKOCTEN U Ta30B.

JlaBaTp onpeienieHue MOHATHI: PaBHOBECHE, YCTOMUYMBOE PABHOBECUE, HEYCTOMYMBOE PABHOBECHE,
0e3pa3IMyHOe PAaBHOBECHE, IICUO CUIIbI, MOMEHT CHJIBI.

HaxoauTh B KOHKPETHOM CUTyalluy 3HAUEHUS IIeda CUIIbl, MOMEHTA CUIIbI.

[lepeuncnsts yciioBUs paBHOBECHSI MaT€pUAIbHOM TOUKU U TBEPIOTO Tena. CocTaBisATh YpaBHEHMUS,
OTIMCHIBAIOIIME YCIIOBUS PABHOBECHSI, B KOHKPETHBIX cUTyaluusX. Onpenensars, UCHOJb3ysl COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIE BEJIMUMHBI.

PacrnioznaBate, BOCIpoU3BOANUTH U HAOIIOAATH Pa3IMYHbIE BU/IbI pABHOBECHS TEII.

N3mepaTh cuity ¢ MOMOIIbIO MPYKMHHOTO JUHAMOMETpa U HU(POBOTO JaTYUKa CUIIbI, U3MEPSITH IJIEUO
cuibl. PaboTath B mape, rpyrnie npy BbIIIOJHEHUU MPAKTUYECKUX 3a/IlaHUM.

Haxomuts B nononHuTensHoi nuteparype u MHTepHeTe nH(opMaliniio 0 3HaYeHUU CTaTUKU B
CTPOUTENBCTBE, TEXHUKE, OBITY, OOBsICHEHHE (POPMBI U pa3MepPOB 0OBEKTOB MPHUPObl. ['0TOBUTH
IPE3EHTALMH U COOOIIEHUS, BBIIOJIHATH UCCIIE0BATENbCKUE PA0OTHI IO 3aJaHHBIM TEMaM.

PaboTaTh B mape npu BBIMOJTHEHUH JIA0OPATOPHOU paObOTHI.

JlaBaTh ornpeneneHue MOHATHI: HecKUMaemast )KUAKOCTb, paBHOBECHE )KHIKOCTH U rasa, THpOCTaTHYECKOe
JTaBJICHNE, JaMHHAapHOE T€UYeHUe, TypOyJeHTHOe TeueHre. Pacrio3HaBaTh, BOCIPOU3BOAUTH U HAOIIOIATh
JaMUHapHOE U TypOyJIeHTHOE TeUeHUE )KUIKOCTH. HaxoauTh B KOHKPETHOM CUTYyalluu 3HaYCHUS 1aBICHUS
B MOKOSIIIEHCS )KUAKOCTH Wiy raze. DopmynupoBaTh 3akoH [lackans.

[Tpumensits 3axoH [Tackans ans oObsSCHEHUS THAPOCTATUUECKOTO MapajoKca, Juist 00bSICHEHUS TPUHIUIIA
JIENCTBUSI THIIPABIMYECKOTO IIpecca U BBIYNCIECHUS TapaAMETPOB IIpecca.

®opmynupoBaTh 3aKk0H Apxumena. [Ipu MeHsATh 3ak0H ApxuMena Jijisl perieHus 3aaad. PaccunTreiBaTh
IJIOTHOCTB TeJa MO €ro MOBEACHUIO B )KUAKOCTH. OnpenensiTb BO3MOKHOCTD IIJIaBAHUS TEJA.

CocraBiiATh ypaBHEeHUE bepHyIu B KOHKPETHBIX cUTyauusix. OnpeaensTb, UCIOJb3ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIEC BEJIMUMHBI. [I[pUBOINTE IpUMEPHI, HILTFOCTPUPYIOIIHUE BBIIIOJIHEHUE YPaBHEHUS
bepuymnu. [IpumenaTs ypaBHeHre bepHyuM 171 ONMCaHus JBUKEHUS KUJKOCTH B PACTEHUAX U KUBBIX
OopraHu3max




Komebanusg u BOTHBI

MexaHunueckue KojaeOaHus U BOJTHBL
[IpeBpanienus sHepruu npu
KoJie0aHHAX. DHEPTUs BOJIHEI.

JladbopaTopHas pa6ora Ned
«M3MepeHne yCKopeHus: CBOOOTHOTO
MaJICHHSI»- KOCBEHHBIC U3MEPCHHS

KonTpoabHnas padora Ne 1 o reme:
«Mexanuxa»

OOBsCHATH Mpolece KOJIeOaHN MasTHUKA; aHAJTM3UPOBATH YCIOBHSI BOSHUKHOBEHHUSI CBOOOJHBIX
KOJICOaHUN MaTeMaTHYECKOTO U MPYKHHHOTO

MasTHUKA; HAaOII0aTh pa3HbIe BUIBI KOJICOAHUIT; CpaBHUBATh CBOOOHBIC U BBIHYXK/ICHHBIE KOJICOAHUS;
OTIMCHIBATH SIBJICHUE PE30HAHCA; IPUMEHATH TOJIyUYCHHBIE 3HAHUS K PEIICHHUIO 3aj1a4.

MouiekyJasipHa
s1 pusuka u
TePMOJAMHAMMK
a.- 18 u.

OcHogbl MONEKYIAPHO-
KUHemu4ecKoil meopuu

MonekynsipHO-KHHETHYECKast
teopust (MKT) crpoeHus BeniecTsa u
€€ dKCIIepUMEHTAIIbHbIE
JOKa3aTeabcTBa. TemioBoe
paBHOBecHe. AOCOTIOTHAS
TeMIeparypa Kak Mepa cpeaHen
KMHETUYECKOM SHEPTuu TEIIOBOTO
JIBUKEHHS YaCTHI] BellecTBa. Mojenb
uaeanpHOrO rasza. /laBienue rasa.

JlaBaTh oIpejIeiCHHe MMOHATHI: TeIJIOBBIE SBJICHUS, MAaKPOCKOITMYECKUE Tella, TeIJIOBOE JABMIKCHUE,
OpoyHOBCKOE ABMKeHUE, TU(PDy3HUs, OTHOCUTEIIbHAS MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA,
MOJISIpHAsT Macca, MOJICKYJIa, Macca MOJICKYJIbI, CKOPOCTh JABM)KCHHUS MOJICKYIIBI, CPEAHSIS KHHETHIeCKast
SHEPTHUS MOJICKYJIBI, CHJIBI B3aMMOJICHCTBHS MOJICKYJI, HJICATBHBIN a3, MUKPOCKOITHYECKUE TTapaMeTphl,
MaKpOCKOIIUYECKUE apaMeTphl, 1aBJeHHE ra3za, abCoJII0THas TeMIIepaTypa, TEIIOBOE PaBHOBECHE, MKT.
[lepeuncnaTb MUKpPOCKOTIMUECKHE U MAaKPOCKOMTMYECKHE MapaMeTpsl ra3a. [lepedncnsate OCHOBHBIE
noJsioskenus M KT, mpuBoauTh mpuMepsl, pe3yabTaTbl HAOIIOJCHUH U OTIHCHIBATH SKCIIEPUMEHTHI,
JOKa3bIBAIOIINE UX CIIPaBENIMBOCTh.Paco3HaBaTh v OMUCHIBATH SBJICHHUS: TEIJIOBOE ABHKEHUE,
OpoyHOBCKOE ABMxkeHue, muddy3us. Bocnpon3BoauTs U 0OBICHITH OMBITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb CKOPOCTH U (y3uu OT TeMIEpaTyphl U arperaTHOro CocTosiHU BemlecTBa. Habmroaars
muh y3uro B )KUIKOCTAX U Ta3ax.

Hcnonb30BaTh NOJMy4eHHBIE HA YPOKaX XUMHUH YMEHHUS ONPENesITh 3HAaU€HUsI OTHOCUTENbHOM
MOJIEKYJIIPHOI Macchl, MOJISIPHOM MacChl, KOJIMYECTBA BEIIECTBA, MACChl MOJIEKYIIbI, (JOPMYIUPOBATD
(bU3UYECKUI CMBICI TOCTOSTHHOW ABOTaIpO.

OnuceiBaTh METO/IbI OMPEICIICHUS PA3MEPOB MOJIEKYII, CKOPOCTU MOJIEKYII.

OuenuBats pazmep MoJieKyibl. OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUI BEIlleCTBa Ha
ocHoBe MKT. Co3/1aBaTh KOMIIbIOTEPHbIE MOAETHU TEIJIOBOTO JBUKEHUS, OPOYHOBCKOTO JBM)KCHHUS, SIBICHUS
muddy3un B TBEPIBIX, )KUIKUX U ra3000pa3HbIX Tenax, onbiTa [leppena.

Omnpenensats rpanuiibl € mpuMeHIMocTH. CocTaBisaTh ocHoBHOe ypaBHeHHe MKT uneanpHoOro rasa B
KOHKpETHOU cuTyaruu. OnpeaensiTh, UCIONb3ys COCTaBICHHOE YpaBHEHNE, HEM3BECTHBIC BETUYUHEI.
CocTaBisTh ypaBHEHHUE, CBSA3BIBAIOIIEE IaBIICHUE UJICATBHOTO Ta3a CO CpeTHEeN KHHETUUECKON dHepruen
MOJIEKYII, B KOHKpETHOU cuTyaruu. OnpeaensiTh, UCTOJb3ys COCTABICHHOE YpaBHEHUE, HEM3BECTHBIC
BeIn4rHbI. ONMUCHIBaTh CIOCOOBI M3MepeHus Temnepatypbl. CpaBHUBATH mKanbl Kenbuna u Llenbeus.
CocTaBisTh ypaBHEHHUE, CBSI3bIBAIOIIEEe A0COIOTHYIO TEMIIEpaTypy UACATBLHOTO ra3a co CpeaHen




KWHETUYECKOM dHEPrueil MoJIeKys, B KOHKPETHOH cuTyauuu. OnpenensTb, HCHOJIb3Ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIEC BEJIUUNHBI.

YPCIGHBHMB cCocCmosHuA

YpaBHEHHE COCTOSIHUS UIEATBHOTO
rasa.

VYpaBHenue MenpeneeBa—
Knaneiipona

JladbopaTopHas pa6ora Ne 5
«MccnenoBanre N30IpOLECCOB-
uccnenosanus ( Mccnenoranue
3akoHa ['eit-Jltoccaka)

CocTaBnsTh ypaBHEHHE, CBSI3bIBAOIIEE TABICHUE UJICATIHLHOTO Ta3a ¢ a0COIIOTHOM TeMnepaTypoil, B
KOHKpEeTHOU cuTyanuu. OnpeaensaTs, UCHOIb3ys COCTaBICHHOE YpaBHEHNE, HEU3BECTHDIE BEINYMHBI.
N3mepsaTs Temnepatypy KUAKOCTH, T'a3a )KUJKOCTHBIMU M IU(PPOBBIMUA TEPMOMETPAMHU.

PaboTats B mape, rpyiire npu BHITIOJHEHUH MPAKTUUECKUX 3a/IaHUM.

Haxoaute B nonosiHUTENbHOM IMTEpaType U UHTEpHETE CBEAEHUS 0 UCTOPUH PA3BUTHS aTOMUCTHYECKOMN
TEOPUU CTPOEHUS BEIIECTBA.

CocTaBiiTh ypaBHEHUE COCTOSTHUS HI€aIbHOIO ra3a U ypaBHeHue MeHeneeBa-Kianelipona B KOHKpETHOM
CUTYyallMH. BBIYHCIIATH, HCIIONB3Ys COCTABIICHHOE YPAaBHEHHUE, HEU3BECTHBIC BEJINYNHBI.

Pacnio3naBate 1 OIUCBHIBATH N30IIPOLIECCH] B UCAIBHOM rase.

[Iporno3upoBaTh 0COOEHHOCTH MPOTEKAHUS 30ITPOLIECCOB B UJI€AIbHOM T'a3e Ha OCHOBE ypaBHEHUN
COCTOSIHMS UACANIBHOTO raza u MenaeneeBa- KnaneipoHa.

O60CHOBBIBaTh U OTCTAWBATh CBOM MPEAIIOI0KEHHUS.

DopMyIUpPOBaTh Ta30BbIE 3aKOHBI M ONPEEIATh TPAHULIBI UX TPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS Ul UX ONMCAHUA. BBIYUCIIATE, UCIIOJIB3Ys COCTABIIEHHOE YPAaBHEHUE, HEU3BECTHBIE
BennuuHbL. [IpencTaBisaTe B BUie rpadikoB W30XOPHBIN, H300apHBIN U H30TEPMHYECKHI TTPOIIECCHI.
Omnpenensars 1o rpadukaM xapakTep Mmpoiecc a

¥ MakpoIapameTpsl uealbHOro rasza. MccmenoBaTs SKCIIEPUMEHTAIBHO 3aBUCUMOCTH MEXKITY
MakporapaMeTpaMu Ipu U3ompoleccax B raze. M3mepsaTs JaBieHre BO3yXa MaHOMETPaMU U IU(PPOBBIMU
JaTYNKaMU JaBJICHUsS rasa, TeMIepaTypy rasa - >KUAKOCTHBIMU TEPMOMETPaMH U LHHU(PPOBBIMU
TEMIIEPATYPHBIMU JaTYMKaMU, 00bEM rasza - ¢ oMolIbio ciiib(oHa. Pabotats B mape, rpyiie npu
BBITIOJTHEHUH MTPAKTHYECKUX 3afanuii. Haxomuts B nuteparype u MHTepHeTe MHPOpPMALIHIO 110 3aJaHHON
TEME.

['OTOBUTH Npe3eHTaIMH U COOOIIEHUS MO U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMbI IIPEJICTAB JICHBI B
yuebHuke). [IpuMeHsTh MOJIeNb HIeaNbHOTO rasa il ONMMCAHUS MIOBEACHUS PEAIbHBIX T'a30B.

B3aumnoie npespawjenusn
HCuoOKocmu u 2aza

ArperaTHble COCTOSIHUSI BELIECTBA.
Mogens cTpoeHHUs! JKUAKOCTEN.

Kpucrannuueckue u amop¢Hbie Tena.

I[aBaTL OIIPCACIICHUC MHOHSATHH: HUCIIapCHUC, KOHACHCAllUA, KUIICHUC, JTUHAMUYCCKOC PaBHOBECHUC,
HaCBIICHHBIN map, HCH&CBIHICHHBIIZ nap, KputTuieckasd TeMIcparypa, TeMieparypa KuleHusl, a0bcoJIroTHAs
BJIA’)KHOCTB BO31yXa, IMapuuajJIbHOC AABJICHUC, OTHOCUTCIIbHASA BJIA)KHOCTB BO31yXa, TOUKA POCHI.
PaCHOSHaBaTL, BOCIIPOU3BOJUTD, Ha6J'IIOI[aTB SIBJICHUA: UCIIAPCHUEC, KOHACHCALIUA, KUIICHUC.

OnuceIBaTh CBOMCTBA HACBhIIICHHOTO I1apa.

CO3Z[aBaTL KOMITBIOTCPHBIC MOACIIN TUHAMUWYCCKOI'O PaBHOBCCHA.

I/I3Mep$ITL BJIA’KHOCTB BO31yXa C IIOMOIIBIO TUTPOMETPA U ICUXPOMETPA. OnuceiBaTh YCTPOﬁCTBO
TUTpOMETPA U IICUXPOMETPA.

OHpe)leJ'IHTB OTHOCHUTCIIbHYIO BJIa’KHOCTD I10 HCHXpOMCTqueCKOﬁ Ta6n1/1ue.

OHpeI[eHSITB a6COJ'IIOTHyIO BJIAJKHOCTB BO3/1yXad, MapOHuaJIbHOC JaBJICHHUC, OTHOCUTCIIbHYIO BJIA)KHOCTD




BO3/yXa, TOYKY POChI B KOHKPETHBIX CUTYallUSIX.
Haxonuts B uteparype u MaTepHeTe MHPOPMAIIHIO, TOTOBUTH PE3CHTALMN U COOOIICHIS O BIHSIHUN
BJI&YKHOCTH BO3/yXa Ha MPOLECCHI )KU3HEACATEIbHOCTH YEJI0BEKA.

[lepeuncnsaTh cBONWCTBA )KUAKOCTH U OOBACHATH UX C IOMOIIBIO MOJIENIN CTPOEHUS KUIKOCTH, CO3AaHHOMN
Ha OCHOBE MKT. /{aBaTh onpesieneHne NOHATUI: CUJIa HOBEPXHOCTHOTO HATSXEHUS, KO3(PHULUEHT
MOBEPXHOCTHOTO HATSKEHUS, [IOBEPXHOCTHAsI dHEprusl. Pacno3HaBaTh U BOCIPOU3BOAUTH IPUMEPHI
IPOSBIICHUS IEUCTBUS CUJIbI IOBEPXHOCTHOIO HaTsHKEHMsI. ONpenensaTh CUITy TOBEPXHOCTHOTO HATSKEHUS,
K02(pPUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS, TOBEPXHOCTHYIO SHEPTHIO JKUAKOCTH B KOHKPETHBIX
CUTYaIUsX.

PaznuyaTth cMaymBaronye 1 He CMavYMBaIONINE TOBEPXHOCTH KUAKOCTH. OOBACHATH IPUUNHY JIBUKCHUS
XKHUJIKOCTH 0 KaMWIISIPHBIM TpyOKaM. PacCUMTHIBaTh BHICOTY MOTHATHS (OIYCKAHHS ) dKHUIKOCTH IO
kanuuiapy. Haxoquts B uteparype u MiHTepHeTe nHpopmainio, roTOBUTh MPE3EHTAUU U COOOIICHHUS O
MIPOSIBJICHUY JICHCTBHYSI CHITBI IOBEPXHOCTHOTO HATSDKEHUS B )KUBOW mpupoae. Ha3piBaTh CX0ICTBA U
pa3iuuus TBEPIBIX Te, aMOPGHBIX TEI, )KUAKHX KPHCTAIIIOB.

[lepeuncnsats cBOMCTBA TBEPBIX TENl U OOBACHATH UX C IIOMOIIBIO MOJETU CTPOCHHUSL.

JleMOHCTpHpPOBaTH 0COOEHHOCTH CTPOEHUS KPUCTANINYECKUX U aMOP(HBIX TBEPIBIX TeJl, UCHIOIb3YA
00BEMHBIE MOJIETN KPUCTAUIOB. [IpUBOAUTH MPUMEPHI MTPOLIECCOB, MOATBEPKAAIOLIUX CXOJCTBO U
pa3nuuus CBOMCTB KPUCTAJUTMUECKUX U aMOP(HBIX TBEPABIX TE.

Haxonute B UHTEpHETE M NONOJHUTEIILHOM JINTEPATYpPE CBEICHHUS O CBOMCTBAX U MPUMEHEHUHN
KPUCTAJUTMUECKUX U aMOP(HBIX MaTepHasioB. | 0TOBUTH Mpe3eHTalMU U COOOIICHHUS 10 U3yYEeHHBIM TEMaM
(BO3MOYXHBIE TEMBI MTPEACTABIICHBI B YUCOHUKE).




OcHogvl mepmoounamuru

Buyrpennss sneprus. Pabora u
TerIonepeaya Kak criocoobl
M3MEHEHHs BHYTPEHHEH SHEPTHUH.
[IepBblii 3aKOH TEPMOAVMHAMUKH.
HeobOpaTuMocTh TETUIOBBIX
npoueccoB. [IpuHuUnIbBI qeicTBUS
TETUTOBBIX MAIIIWH.

JladbopaTopHas pa6ora Ne 6
«3mepenne yaenbHON TEITOThI
TUTABIICHHS JIbJIa- KOCBEHHBIE
H3MepeHus)

KonTtpoJubsHnas padora Ne 2 no teme:

«Monexynapnas ¢usurxa»

JlaBaTh ornpeneneHue NOHATHI: TepMOIMHAMUYECKas CUCTEMA, U30JMPOBAHHAS TEPMOAUHAMUYECKAs!
CUCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOAMHAMUYECKHI MPOIIECC, BHYTPEHHSIS SHEPTUsI, BHYTPEHHSS
SHEPrus UAEAIbHOIO rasa, TeII0EMKOCTb, KOJIMYECTBO TEIUIOTHI, Y/ENbHAs TEIUIOTA IUIABJICHUS, yeIbHas
TETUIOTa TapooOpa3oBaHus, YACIbHAs TEIUIOTa CTOPaHHs TOTUTNBA, paboTa B TEPMOAMHAMUKE, aJHa0aTHBIHI
poLecc, 00paTUMBIN MpoLecc, HEOOpaTUMBbIN IIPOIIECC, HarpeBaTellb, X0J0AUIbHUK, padouee Telo,
ter1oBoi asurarens, KIIJI ternoBoro npuraresns. Pacrio3HaBaTh TEpPMOJMHAMHAYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOLIECCH U3MEHEHMSI COCTOSIHUSL. [IprBOIUTH IpUMeEpbI
TEPMOJIMHAMHUYECKHUX CUCTEM U3 Kypca OMOJIOTHH, XapaKTepU30BaTh UX, ONMCHIBATH U3MEHEHUS COCTOSTHUM.
OnuceiBaTh CIIOCOOBI N3MEHEHUSI COCTOSIHUS TEPMOJIMHAMUYECKON CUCTEMBI ITYTEM COBEPIICHMUS
MEXaHU4EeCKO# paboThI U Mpu Teruionepeaade. CoCcTaBIsATh ypaBHEHUE TEIUIOBOTO OajaHca B KOHKPETHOM
CUTYyalluu. BeIUNCIATH, HCIOJB3YS COCTABJICHHOE YpaBHEHUE, HEU3BECTHBIEC BEJIHMUNHBI.

PacnioznaBath (ha3oBblie nmepexoapl NEPBOTrO poja U COCTABIATh ypaBHEHUS 1715 (ha30BbIX IEPEXOIOB.
BoruncnsaTe, HCOIb3ys COCTaB JICHHbIE YPaBHEHUS, HEU3BECTHbIE BETUUHMHBI.

OmnpenensTh 3HaU€HUSI BHYTPEHHEH dHEPryuu UAeaJbHOTO ra3a, U3MEHEHNEe BHYTPEHHEH dHepruu
WJealbHOTO Ta3a, paboThl HAEaIHLHOTO ra3a, padoThl HaJl HI€aTbHBIM Ia30M, KOJIMYECTBA TEIIOTHI B
KOHKPETHBIX CUTYalHsIX.

Omnpenensts 3HaueHuEe pabOThI UJI€ANBHOIO T'a3a 1o rpaduKy 3aBUCUMOCTHU JaBJIEHUs OT 00bEMa pu
n300apHOM MpoIIECCe.

OnuceIBaTh F€OMETPUUECKUI CMBICI paOOTHI M paCCUUTHIBATH €€ 3HAUCHHE 0 TpapUKy 3aBUCUMOCTH
JIABJICHUS MUJICATIbHOTO T'a3a 0T 00bEMA.

®opMyIUpOBaTh MEPBBIA 3aKOH TEPMOIUHAMUKHU.

CocTaBisaTh ypaBHEHHE, OIUCHIBAIOLIEE IEPBbIM 3aKOH TEPMOAMHAMUKHU, B KOHKPETHBIX CUTYALUSX AJIS
U30IIPOLIECCOB B UAEAIBHOM rase.

Bbruucnare, UCob3ys COCTaBICHHOE YPaBHEHHUE, HEU3BECTHBIE BEJIMYMHBI.

Paznuuathe oOpaTuMblie n HeoOpaTuMble poriecchl. [lonTBepxaaTh npuMepaMu HEOOPaTUMOCTh TEIJIOBBIX
IPOLIECCOB.

®opmynupoBaTh BTOPOil 3aKOH TEPMOIMHAMUKH, HAa3bIBaTh I'PAHUIIBI €M0 IPUMEHUMOCTH, OOBSICHSTh €ro
CTaTUCTHUYECKUI XapakTep. [IpuBoNTH MpUMEpPHI TEIUIOBBIX JIBUTATENIEH, BBIACIATH B IPUMEPAX OCHOBHBIE
YacTH JIBUraTesel, ONnuChIBaTh MPUHLIUIT IEHCTBHUSL

Boraucnare 3nauenus KI1J TenoBoro nBurarens B KOHKpeTHbIX cuTyauusax. Onpenensats 3HaueHust KI1/]
TEIUIOBOIO ABMUraTes, padoratomiero no nukity KapHo, B KOHKpPETHBIX CUTYaLIUsAX.

I'oTOBUTE Mpe3eHTalnu U COOOLIECHHS IO U3YYEHHBIM TeMaM (BO3MO>KHBIE TEMBbI ITPEICTABIICHHI B
yuebHuke). Co3iaBaTb KOMIBIOTEPHBIE TETJIOBBIX MalIiH. HaxouTh B tuTeparype nHGOpMaIHIo O
npobiemMax oXpaHe OKpYyKaroIien cpepl.

VYdacTBOBaTh B AUCKYCCUH O POOIEMax SHEPIeTUKU U OXpaHe OKpYKarollel cpebl, BECTH TUAJIOT,
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHMSI, BHICIIYIINBATh MHEHHE ONIIOHEHTA.




JIEKTPOANHAM
UKHU.- 17 4

3J1el<mpocm amukKka

DIIEKTPUUYECKOE T10JI€. 3aKOH
Kynona. HanpsikeHHOCTD U
MOTEHIUAT
AIEKTPOCTATUYECKOTO MOJIS.
[TpoBOAHMKH, TOTYTPOBOTHUKU
u nudnexkTpuku. Konaencarop.

JlaBatb onpeneseHue MOHATUI: IEKTPUYECKUH 3apsl, JIEMEHTAPHbIN MIEKTPUUECKUM 3apsi]l, TOUYSCYHbIN
AIIEKTPUYECKUIN 3apsisl, CBOOOTHBII 3JIEKTPUUECKUH 3apsl, INEKTPHUECKOE T0JIe, HANPSHKEHHOCTh
JIEKTPUYECKOTO MOJIs, JUHUH HANPSHKEHHOCTH DJICKTPUYECKOTO MOJIs1, OAHOPOJHOE DIIEKTPUYECKOE TOJIE,
MOTEHIM AN 3JIEKTPUYECKOTO I0JIs, Pa3HOCTh TOTEHIMAJIOB, SHEPT U DJIEKTPUYECKOTO 101,
SKBUIIOTEHIMAIbHAS IOBEPXHOCTD, IEKTPOCTATHYECKAsT MHIAYKIMS, TOJISIPU3ALUA AUIIEKTPUKOB,
JUBIIEKTPUYECKAs IPOHULIAEMOCTD BEILIECTBA, dJIEKTPOEMKOCTD, KOHIEeHCaTOp. Pacrio3naBsars,
BOCTIPOM3BOIMTH M HAOMIOAATH PA3IUMYHbIE CIOCOOBI AnneKTpu3auu Tes. OObIACHATH SBJICHUE IEKTPU3ANN
Ha OCHOBE 3HAHUI 0 CTpoeHUHU BelecTBa.ONKUChIBaTh U BOCIIPOU3BOJUTH B3aUMO/IEHCTBUE 3aPsKEHHBIX
TeN.

OnuchIBaTh MPUHITUIT JEHCTBUS dJIeKTpoMeTpa. POopMyIHpOBaTh 3aKOH COXPAHEHUS AIEKTPHUUYECKOTO 3aps
Ja, YCJIOBHUSA €ro IpuMCHUMOCTH. CocTaBisTh YPaBHCHHEC, BLIPAKAIOIICC 3aKOH COXPaHCHHUA
OJICKTPHUYCCKOTO 3apsiaaa, B KOHKPETHBIX CUTyalluAX. BBI‘II/ICJ'IS[TI), HCIIOJIB3Ys COCTAaBJICHHOC YpaBHCHUC,
HEU3BCCTHBIC BCIIMYUHBI. @OpMy.]'II/IpOBaTI) 3aKOH Ky.]'IOHa, YCJIOBUA €0 IPUMECHUMOCTH. CocTaBiITh
YPaBHCHHE, BBIPAXKAIOMICC 3aKOH Ky.]'IOHa, B KOHKPETHBIX CUTYyalluAX. BI)I‘—II/ICJ'IHTI), HCIIOJIB3YA
COCTaBJICHHOC YPaBHCHUC, HCU3BCCTHBLIC BEJIMYNHBI. Brruncnsates 3HaueHne HaHpH)KéHHOCTI/I T10JIs1
TOYEHHOTO AIEKTPUIECKOTO 3apsi/ia, ONMPESISITh HAPABICHUE BEKTOPA HAMPSHKEHHOCTH B KOHKPETHOM
cutyauu. opMynupoBaTh NPUHIUI CYIEPIOZULIUHN SIEKTPUUECKUX MO JIEH.

OmnpenensTs HallpaBiICHUE U 3HAUCHUE PE3YIbTUPYIONIEH HAMPSHKEHHOCTH AIEKTPUYECKOTO OS] CUCTEMBI
TOYEYHBIX 3apsaa0B. [lepedncisiTh CBOMCTBA TMHUI HANPSDKEHHOCTH AJIEKTpUIecKoro moJist. M3o0paxarts
JNEKTPUYECKOE M0JI€ C TOMOIIIbIO JIMHUHN HanpskEHHOCTH. Pacro3HaBate u n300pakarh JIMHAN
HANPSDKEHHOCTH T0JII TOUYEYHOTO 3apsiia, CUCTEMbl TOUEUHBIX 3apSAI0B, 3apSKEHHON TUIOCKOCTH, JBYX
(HECKOJIbKHMX) OCHOBA MOBEJCHHUS B AJIEKTPOCTATUUECKUX MapaUIeNbHBIX IUIOCKOCTEH, IMIHHIPA;
OJIHOPOJHOTO U 3JIEKTPUUECKUX MoJeil. OnpenessaTs 1Mo JUHUAM JIEKTPUUYECKOTO MOJI 3HAKU ONPEICIICHUS
3apsnoB. ONuckIBaTh MOBEJCHHUE TPOBOJHUKOB U JUAJIEKTPUKOB B JIEKTPOCTATUYECKOM IOJIe HAa OCHOBE
3HaHMM O CTPOCHUU BellecTBa. Pacro3HaBaTh M BOCIIPOU3BOIUTH SIBJICHUS AJIEKTPOCTATHUECKON MHIYKIIUU
U TIOJISIPU3AINH TUAIEKTPUKOB. TeopeTnyecky npeacka3piBaTh HATMYKME 3HAHUM O CTPOCHUU BEIIECTBA,
MPOBOJAHHUKOB U JUDJIEKTPUKOB B dJIEKTpHUecKoM moJie. OO0CHOBBIBATh U Pa3BUBATh CBOIO TOUKY 3PEHUS.
CocTaBiiITh pAaBEHCTBA, CBA3BIBAIOIINE HAIIPOTSKEHHOCTD AIEKTPUUECKOTO MOJIS B TUAIEKTPUKE C
HANPSHKEHHOCTHIO BHEIIIHETO AJIEKTPUYECKOTO M0JIs1. BEIYHMCISATE, HCIIOIBb3YS COCTABIIEHHOE YpaBHEHUE,
HEU3BECTHBIE BEIMYUHBI. ONUCHIBATh IPUHLIMI ICHCTBUS JIEKTPOCTATUUECKOM 3aUThl. ONpenensTh
MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIA B JAHHOM TOYKE MOJIL OJJHOTO U HE CKOJIBKMX TOUYEUHBIX
3IEKTPUUECKUX 3aPSA0B, MOTEHIHAILHYIO SHEPTUIO 3JIEKTPUUYECKOTO 3apsiga U CUCTEMbI AIIEKTPUUECKUX
3aps0B, PA3HOCThH MOTEHIIMATIOB, PAbOTY TEKTPOCTATUYECKOTO TMOJISI, HAMPSKEHNE B KOHKPETHBIX
cutyanusx. CoCTaBIsATh ypaBHEHHUSI, CBSA3BIBAIOIINE HAMPSIKEHHOCTD ANEKTPUUECKOTO MOJIS C PA3HOCTHIO
MOTEHIMANO0B. BRIUKCIATE, UCHIOJIb3Ysl COCTABIIEHHOE YPaBHEHUE, HEU3BECTHBIE BEITMUYHUHBI.

N300pakaTh SKBUTIOTEHIIMATHHBIE TOBEPXHOCTH IEKTPUUYECKOTO o5 Pacro3HaBaTh U BOCIIPOU3BOIUTH




SKBUIIOTCHIIMAJIbHBIE IIOBEPXHOCTH I0JIsI TOYEYHOI'O 3apsA/ia, CUCTEMbI TOUYEYHBIX 3apsI0B, 3apsKCHHOU
IUIOCKOCTH JIBYX (HECKOJIBKUX) MapaJlIebHBIX IJIOCKOCTEH, 11apa, chepbl, HUIMHAPA; OJHOPOIHOTO U
HEOJIHOPOJHOTO 3JIEKTPUUECKUX MoJeil. OObICHATh YCTPONCTBO, MPUHIIMII JEHCTBUS,

IIPaKTUYECKOE 3HAYECHHE KOHJIEHCATOPOB. BRIUHCIATE 3HAUEHUS 2JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa,
3apsijia KOHIEHCATOPa, HAIIPSDKEHMsI Ha 00KIIaZKaxX KOHJIEHCATopa, apaMeTPOB IJIOCKOTO KOHAEHCATOPa,
SHEPTHHU JIEKTPUYECKOTO OIS 3apPsSKEHHOI0 KOHJCHCATOPA B KOHKPETHBIX CUTYalUsX.

PaccuunThiBaTh 001IYI0O EMKOCTH CHCTEMBI KOHAEHCAaTOpoB. Haxoaute B IHTEpHETE M JONOTHUTEIBHOM
auTepaType MHPOpMaIUio 00 OTKPHITUH AIEKTPOHA, UCTOPUM U3YUEHHUS SIEKTPUUECKUX SIBICHUH.
l'oToBUTH Npe3eHTaluu 1 cOOOIIEHUS 10 U3YYEHHBIM TeMaM (BO3MOHbBIE TEMbI IIPEICTABJICHBI B
yueOHHKeE.

3aKOHbl NOCMOAHHO20 MOKA

[TocTOSTHHBIN 3EKTPUYECKUNA TOK.
DneKTpoABMKYIIas cuiia. 3akoH Oma
JUTSL TIOJTHOM 1IETTH.

JlaGoparopHasi padora Ne7
«Hanpsxkenune npu

MOCJIEI0BATEILHOM BKJIIOUEHUU
JIAMIIOYKH U PE3UCTOPA HE PABHO
CyMMe€ HalpspKeHUN Ha JIAaMIIOUYKE U
pe3ucTope- MpoBepKa ruroTe3

JlaGoparopHasi padora Ne§
«M3mepenue DJIC ucTouHMKA TOKA U
- BHYTPEHHET'0 COTIPOTHUBIICHUS
HCTOYHUKA TOKA» -TIPSIMbIE U
KOCBEHHBIE U3MEPEHUS U3MEPEHHE

JlaBaTh ornpeneneHe MOHATHI: SIEKTPUUYECKUI TOK, CUJIa TOKa, BOJIbT-aMIIEpHasl XapaKTepUCTHKA,
ANEKTPUYECKOE CONTPOTUBIIEHHE, CTOPOHHUE CHIIBL, AJIEKTPOABIIKYILAS CUIIA.

[lepeuncnsaTh ycioBUs CyIIECTBOBAHUS dJIEKTPUUECKOro ToKa. Pacro3HaBaTh U BOCIIPOU3BOIUTH SIBJICHUE
JNEKTPUYECKOTO TOKA, JEMCTBUS AIEKTPUUECKOTO TOKa B TPOBOAHUKE. OOBICHITh MEXaHU3M SIBJICHHUN Ha
OCHOBAHUU 3HaHUH 0 cTpoeHuu BemiecTBa. Co3qaBaTh KOMIIBIOTEPHBIE MOJIEH 3JEKTPUUECKOTO TOKA.
[Tonb3oBaThCs aMIIepMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATh 0COOEHHOCTHU N3MEPEHUSI KOHKPETHBIM
npuOOpPOM M MpaBuJia MOAKIIOUEHUS B AJIEKTPUUECKYIO Liemb. MccienoBars sKcriepuMeHTaIbHO
3aBHCHMOCTH CHJIbI TOKA B IPOBOJIHUKE OT HAIPSKEHUS U OT COMPOTHUBIICHUS TPOBOAHUKA. CTPOUTH
rpaduk BOJbT-aMIIEPHON XapaKTEPUCTUKH.

®opmynrpoBath 3akoH OMa A5l ydacTKa LeTHd, YCIOBHs ero NpuMeHUMOCTH. COCTaBIsATh ypaBHEHHE,
onuchIBarolee 3akoH OMa JUIsl yuacTKa e, B KOHKPETHBIX CUTYallUsX.

BoruncnsaTe, UCOIb3ysS COCTABICHHOE YPaBHEHHE, HEU3BECTHbIC 3HAUCHUS BEIMUMH.

PaccuntsiBath 00l1ee CONPOTUBIICHNUE yYacTKa IeMH MPH MOCIeI0BAaTEIbHOM U MapalljieIbHOM
COEIMHEHUSX MPOBOJHUKOB, IIPH CMELIAHHOM COETUHEHHH MPOBOJHUKOB. BBINONMHATE pacuéThl CUII TOKOB
U HampsOHKEHUI B pa3IMYHbIX (B TOM YHCIIE B CJIIOKHBIX) 3JIEKTpUUECKUX 1ernsx. DopmynupoBaTs U
UCIO0JIb30BaTh 3akoH Jlxoynsa-Jlenna. OnpenensaTs paboTy U MOIIHOCTH SJEKTPUUECKOTO TOKA, KOJTHYECTBO
TEIUIOTHI, BBIICISIONICHCS B MPOBOJHUKE C TOKOM, IIPH 33JaHHBIX [TapaMeTpax.

®opmynupoBath 3akoH OMa 715l TOJTHOW e , YCIOBUs ero mpuMeHuMoctu. COCTaBIATh ypaBHEHUE,
BbIpakaroliee 3akoH OMa Jyis MOJIHOM 1IeTH, B KOHKPETHBIX CUTYyalusax. PaccunThiBaTh, UCMOIB3YS
COCTaBIIEHHOE ypaBHEHUE, HEU3BECTHBIC BEIMUMHBL. VI3MepsATh 3HAUEHHE AJIEKTPOABIKYIIEH CUJIBI,
HaANpPsDKEHUE M CUITYy TOKa Ha y4acTKe IENH C MOMOIIBI0 BOJBTMETPA, aMIIepMeTpa U IUPPOBBIX JATIUKOB
HaNPsDKEHUs U ciiibl Toka. CoOMroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH TIpU paboTe ¢ HICTOYHUKAMU TOKA.
PaGotate B mape, rpyIine npu BBIOJHEHUH MpakTHYecknX 3aganuii. Haxoaute B nutepatype u nTepHere
UH(GOPMAIIHIO O CBSI3U ANIEKTPOMArHUTHOTO B3aUMOJICHCTBHS C XUMHUYECKUMHU PEAKITUSIMU U
OMOJIOTUYECKUMH MPOLIECCaMU, 00 HCTIOIH30BAHUH ICKTPUUECKUX SIBICHUHN )KUBBIMU OpPraHU3MaMH U T. JI.
I'oTOBUTH Mpe3eHTaIluu 1 COOOIICHHUS [0 U3YYCHHBIM TeMaM (BO3MOKHBIE TEMbI TPEJICTABICHBI B




y4eOHUKe). BBIOTHATD JONOTHUTENBHBIE NCCIIEA0BATENILCKIE PAOOTHI 0 H3yYeHHBIM TeMaM (BO3MOYKHBIE
TEMBI IPEJICTAaBJICHHI B yueOHuKe U B pasaene «Conepxanue Kypca (pU3muKm» T1aHHOW MPOTpaMMBI.

dnexmpuueckuil mok 6 pa3iuyuHvIX
cpeoax

DNEeKTpUYECKU TOK B
IIPOBOJIHUKAX, DJIEKTPOJIUTAX,
NOJIYIIPOBOJAHUKAX, Ta3ax U
BakyyMme. CBEpXIIPOBOJAUMOCT.

KonTpoabHasi padora Ne 3 no teme:
«ONEeKTPOIMHAMUKAY

OOBACHATH TEOPUIO MPOBOAUMOCTH p-n nepexoa. [lepeuncnate 0OCHOBHbBIE CBOMCTBA P - - IEpeX0/a.
[TpuBOIUTH IPUMEPHI UCTIOTB30BAHUS MOy IPOBOJAHUKOBBIX MPUOOPOB. OOBACHATH MEXaHU3M
o0pa3oBaHus CBOOOIHBIX 3apsA0B B pacTBOpaxX U pacIuiaBax 3JMeKTpoJuToB. ONUChIBaTh 3aBUCUMOCTD
COTPOTHBIICHUS AJIEKTPOJIUTOB OT TeMIleparypbl. TeopeTnyecku Ha OCHOBAaHUU 3HAHUN O CTPOEHUU
BElIECTBA MPECKa3bIBaTh X0/ MpoLiecca dIeKTpoiau3a. [[puBoauTs mpuMephbl U BOCIIPOU3BOIUTh
buznyeckue 3KCIepuMEHThI, TOITBEPKIAIOLTNE BbIJCICHUE Ha 3JIEKTPOJaX BEIIecTBa P MPOXOKICHUH
ANEKTPUYECKOTO TOKA Yepe3 IEKTPOIIUT.

YTOUHATH I'paHUIlbl TPUMEHUMOCTH 3aKoHa OMa JJI OUCAHUSI TPOXOKICHHS IJEKTPUUECKOTO TOKA Yepes
3NMEeKTPONUTHI. [IpUMEHSATH 3HAHUS O CTPOSHUH BEUIECTBA JIJISl ONMCAHUS SBJICHUS SJIEKTPOJIN3a.
CocraBiiTh ypaBHEHUE, ONKCHIBAIONIee 3aKOH AnekTposn3a dapanes, 111 KOHKPETHBIX CUTYallUH.
BobruncnsaTe, UCOIb3Ys COCTAaBICHHOE YpaBHEHHE, HEU3BECTHBIC 3HAUECHUS BETUYHH.

[IpuBOAUTE IPUMEPHI UCHIOIB30BAHUS ANEKTPOIUTa. OOBSICHITH MEXaHU3M 00pa30BaHMs CBOOOTHBIX
3apsAa0B B razax. [I[puMeHsTh 3HaHUS O CTPOCHUH BELIECTBA JJISl ONMCAHUS SBJICHHUI CAMOCTOSTEIBHOTO U
HECaMOCTOSITENILHOTO pa3psaoB. [lepeunciasiTe OCHOBHBIE CBOMCTBA U 00JaCTU MPUMEHEHHUS I1J1a3MBl.
PaGotate B mape, rpyIine npu BIIOJHEHUU HUCCIEI0BATENbCKIX PA0OT, TP OCYIIECTBICHUU
TEOPEeTUYECKUX MpeacKa3aHuid. [[0OTOBUTH Mpe3eHTAMH U COOOIEHHUS TI0 U3YUYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI MPEICTAaBIIECHBI B y4eOHUKE.

IIOBTOPEHH
E




TEMATHUYECKOE IIJIAHUPOBAHUE C ONIPEJAEJEHUEM OCHOBHBIX BUJ0OB YUEEHOM
AEATEJIBHOCTH OBYYAIOIIUXCH ITPU U3YYEHUUN KYPCA ®U3UKHU

11 KJIACC
Conepxanue IKoi-Bo OCHOBHBIC BU/IbI ICATEIILHOCTH 00yYarOIIHUXCS
4acoB
Pa3nesibl nporpaMmmel Tembl, BXOASIIHE B JTAHHBIH
pasaea
DJIeKTPOANHAMUKA Maznumnoe none 6 JlaBatb onpeaeneHrne MOHATUN: MAarHUTHOE MOJI€, UHAYKLIHS MarHUTHOTO T0JIs, BUXPEBOE I0JIE,

( mponosxenue)- 41 u

WNHykuus MarHuTHOTO MOJISL.
JleiicTBMe MarHUTHOTO IOJISA Ha
MIPOBOJIHUK C TOKOM U JBUKYILYIOCS
3apshKeHHYHo yactuny. Cuna Ammnepa
u cwia JlopeHua. MarHuTHbIN MOTOK.
[IpaBuno Jlenna.MaruutHsie
CBOMMCTBA BEIIECTRA.

cuina Amrnepa, cuna Jlopenna, peppo maruetuk, JoMeH, TeMieparypa Kiopu, MaruutHas
MIPOHUIIAEMOCTD BELIECTBA.

JlaBaTh omnpeseneHne eqUHUIBI MHAYKIIMY MarHUTHOTO nofisl. [lepeuncnsiTe OCHOBHBIE
CBOICTBAa MarHUTHOTO MoJisi. M1300pakaTh MarHUTHBIE JIMHUU TOCTOSTHHOTO MarHHUTa, MPsiMOTro
IPOBOJIHMKA C TOKOM, KaTylIku ¢ TokoM. HaOmroaTh B3auMoAeiCTBIE KATYIIKH C TOKOM U
MarHuTa, MarHUTHOM CTPENKU U MIPOBOJIHUKA C TOKOM, JIeiiCTBE MarHUTHOT'O TOJIs Ha
JBUKYIIYIOCA 3apshKeHHYH0 yacTuly. @opmynupoBaTs 3akoH AMIiepa, Ha3bIBaTh

I'paHUIIBl €r0 MPUMEHUMOCTH. OnpenenaTh HanpaBlIeHUue JTUHUA HHAYKIIMA MarHUTHOTO TOJIS C
MOMOIIBIO IIpaBMJIa OypaBUMKa, HapaBJIeHUE BEKTOPOB CHIIbl Amnepa u cuibl JlopeHna ¢




MIOMOIIIBIO TIpaBUJIa J1€BOH pyku. [IpuMeHsATh 3aKk0H AMIiepa U GOpMYITy Ul BBIYMCIICHUS CUIIBI
Jlopenua npu pemenun 3a1a4. OOBSCHATh TPUHIMI PaOOTHI HUKIOTPOHA U MacC
cnekrporpada. Ilepedancisars THITBI BEIIECTB IO MATHUTHBIM CBOICTBAaM, Ha3bIBaTh CBOMCTBA
nma-, mapa- u peppoMarHeTuKoB. M3mMepsTh CUiTy B3aUMOJICHCTBUS KaTYIIKHA C TOKOM U
Mar”ura.

HccnenoBaTh MarHUTHBIE CBOMCTBA TE€J, U3TOTOBJICHHBIX U3 Pa3HbIX MAaTEPHUAJIOB.

Pabotatp B nape rpu BbIIIOJIHEHUH NPAKTUYECKUX 3a/1aHUl, B Iape U TPYIIIE PU PELLIEHUU
3a1a4. OOBSICHATh MPUHIUI IEHCTBUS JIEKTPOU3MEPUTEIBHBIX TPUOOPOB, IPOMKOTOBOPUTENS
u aektpoasurarens. Haxonutes B nurepatype u MHTepHeTe nHpopMaiuio o Bkiiajge AMiepa,
JlopeHna B u3y4eHre MarHUTHOTO 10Jis, pycckoro ¢gusuka CtosneroBa B UCCIEA0BAHNE
MarHUTHBIX CBOMCTB ()eppOMarHeTHKOB, O MPUMEHEHUH 3aKOHA AMIIepa, MPaKTUIECKOM
MCIOJIb30BAaHUU JEUCTBUS MarHUTHOTO MOJIS HA JBMKYIIUNCS 3aps/l, 00 YCKOPUTEISIX
3JIEMEHTApHBIX YaCTHIL, O BKJIa/I€ POCCUICKUX YUEHBIX B CO3JaHUE YCKOPHUTENEH 3JIeMEHTapHbIX
4acTHIl, B ToM unciie B O0beIMHEHHOM HHCTUTYTE sAepHBIX uccnenoBanuii (OUAN) B r. [lyOne
U Ha aHzpoHHOM KoJutaiiepe B LIEPHe; 06 ncnonb3oBanuu ¢peppoMarHeTHKOB, 0 MarHUTHOM
10JIE 3EMIIH.

['oToBUTH Mpe3eHTaluu U COOOIIEHUS [0 U3 YUEHHBIM TeMaM (BO3MOKHbIE TEMBI ITPE/ICTaB
JICHBI B yUYCOHHKE. )

InekmpomacHumHas UHOYKUUS

3aKOH 3JIEKTPOMarHUTHOM

UHAYKIUU. BJ'ICKTpOMaFHI/ITHOC IIoJIC.

[TepemenHblii TOK. SIBICHUE
caMOMHIyKIMHU. UHIYKTUBHOCTB.
DHepeus 21eKMmpoMaHUMHO20 NOJA.
DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebartenbHblit KOHTYP.

JlabopaTopHas padora Nel
«HaOnronenue siBneHus
AIEKTPOMArHUTHOM MHIYKIIUH -
HaOIIO/ICHUE SIBJICHHID)

JlaBaTh onipeiesieHue MOHITHI: ABJICHUE AIEKTPOMAarHUTHON MHIYKIIMUA, MAarHUTHBIN MTOTOK,
OJIC nHAYKIMHU, UHIYKTUBHOCTh, CaMOMHAYKIU, J/]C caMOUHIyKIIHH.

Pacro3naBath, BOCIIPOU3BOANTH, HAOMIOAATh SIBJICHHUE JICKTPOMArHUTHON WHIYKITHH,
MOKa3bIBaTh MPUYUHHO-CJICICTBEHHBIC CBSI3M ITPU HAO0IeHNH siBjieHus. Habmonate n
aHAJIM3UPOBAThH AKCIIEPUMEHTHI, ICMOHCTPUPYIOLTHE MpaBmuiio JIeHIa.

®dopmynupoBath nMpaBmwiIo JIeHIIa, 3aK0H AJIEKTPOMAarHUTHOM MHIYKIIMW, Ha3bIBaTh TPAHUIIBI €TO
MpUMEHUMOCTH. VccienoBarh SBICHHE 3JIEKTPOMArHUTHOM MHTYKITHH.

[lepeuncnaTh yClnoBusl, IPH KOTOPBIX BOZHUKACT MHAYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYDE,
Karymke. OnpenensiTh poJib KEIe3HOTO CeplieyHHKa B KaTylike. M300paxarts rpaduyecku
BHEILIHEE U MHAYKIIMOHHOE MarHUTHBIE N0Js1. OnpenensaTh HallpaBIeHUe HHIYKIIMOHHOTO TOKa
B KOHKpeTHOU cuTyaruu. OOBsICHATh BOBHUKHOBEHHE BUXPEBOTO AIEKTPUUECKOTO MOJISI U
3JEKTPOMArHUTHOro 1noJjst. OnuceiBaTh npouecc BO3HUKHOBeHUs DJ{C uHayKInu B
JIBUKYIIMXCS TpoBoaHUKaX. [IpencraBnsats Tporenepatopa mukpodona. Paborars B mape u
rpynIe npyu BbINOJHEHUH MPAKTUYECKHUX 33JIaHUM, TNTAHUPOBATh IKCIIEpUMeEHT. [lepeuncnsars
MIpUMEPHI UCTIOIB30BAHUS SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMU. Pacio3HaBats,
BOCITPOM3BOINTh, HAOIIOAThH SIBJICHHE CAMOMHIYKIINH, TOKA3bIBATH TP YHHHO-CJIC/ICTBEHHbBIC
CBSI3M MpH HabmoAeHun sBieHusi. GopMynupoBaTh 3aKOH CAMOMHAYKIIMHU, HAa3bIBATh TPAHUIIBI
€ro MPUMEHHUMOCTH.

[IpoBOANTH aHAJIOTHIO MEXy CAMOMHIYKIIMEH U HHEPTHOCTHIO.




OnpenensTb 3aBUCUMOCTb UHAYKTUBHOCTH KaTYIIKU OT €€ JAJIMHBI U TUIOIA BUTKOB.
Ornpenenarb B KOHKPETHOM CUTYyallMy 3Ha4eHHs: MarHuTHOro notoka, D/J1C unnykuuu,31C
MHAYKLUUU B IBIKYIIMXCS TpoBoAHMKaX, D/1C caMOMHIYKIIMY, HHIYKTUBHOCTh, SHEPTUIO
3IIEKTPOMArHuTHOTO moust. Haxomute B ureparype u MatepHere nadopmaruio 06 uctopun
OTKPBITHS SIBJICHUS IEKTPOMArHUTHOW MHAYKLNH, O BKJIAJI€ B U3yYEHHUE 3TOTO SBJICHUS
poccuiickoro ¢usnka 3. X. Jlenna, o 6opr6e ¢ MPOSBICHUSAMHU dIEKTPOMATHUTHON WHAYKINH U
€€ MCIOJIb30BAaHUHU B IIPOMBIIUICHHOCTH. [ OTOBHUTH MPE3EHTALNU M COOOMICHHS 110 N3YYECHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B YU€OHHUKE).

InekmpomazHumnole Konedanus.

DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebarenbHbIi KOHTYP.

KonTtpoJsbHas padora Nel
«MarsuuTtHoe nozJie.
DNeKpOMarHuTHBIE KOJICOaHUsD»

JlaBathb omnpeeneHre MOHATHI: KoJIeOaHus,

KoJiebaTeNbHasi CUCTEMa, MEXaHUYECKHE KOJIeOaHUs, TapMOHHYECKHE KoJieOaHus, CBOOOTHbIC
KoJieOaHus, 3aTyXaloIIne KoJieOaHus BBIHYK/IEHHbBIE KOJIeOaHusl, pe30HAHC, CMEIIIEHUE,
aMILTUTY1a, IEPHO/I, YaCTOTa, COOCTBEHHAs YacToTa, ¢aza. Ha3piBaTh yCIOBUS BOSHUKHOBEHUS
konebanuit. [IpuBoUTH MpUMEPHI KOJIeOaTEIbHBIX CUCTEM. OTIUCHIBATH MOJICTTU «IIPY>KHHHBIH
MasTHHK» «MaTEeMaTUUECKUH MassTHUK». [lepedncnsaTe BUIbI K01e0aTeTbHOTO JIBHUIKCHHS, X
cBolicTBa. Pacmo3naBatek, BOCIIPOU3BOAUTH, HAOTIOJATh TAPMOHUYECKHUE KOJICOaHusI, CBOOOTHBIC
KoJieOaHus, 3aTyXaoIIne KoJieOaHus, BRIHYKJICHHbIE KOJIeOaHMs, pe30HaHC.

[lepeuncnaTh crocoObI MOTYYeHHs] CBOOOIHBIX U BBIHY)K/IEHHBIX MEXaHUYECKUX KOJICOAHMIA.
CocTaBisaTh ypaBHEHHE MEXaHUYECKUX KOJIeOaHUM, 3aluChIBaTh €ro peuieHue. OnpeaensiTs 1o
YpaBHEHUIO KOJIeOaTeIbHOIO IBUKEHHUSI TapaMeTphl KojaeOaHui.

[IpencTaBisTh rpaguecky 3aBUCUMOCTh CMEILIEHUS, CKOPOCTH U YCKOPEHHS OT BPEMEHHU MPU
KOJIe0aHUSAX MaTEMaTHYECKOTO U IPYKUHHOTO MasTHUKOB. OnpenensarTs mo rpaguky xa-
PaKTEPUCTUKU KOJICOAHUN: aMIUIUTY 1y, IEPUO]] U YACTOTY.

N306paxaTh rpaduecku 3aBUCUMOCTb aMIUIUTY bl BBIHYXKICHHBIX KOJIEOAHUN OT YaCTOTHI
BBIHYK/IalO1el CHIIbI. AHAaJIM3UPOBaTh U3MEHEHHE JAHHOTO TpaduKa Mpu U3MEHEHUU TPEHUS B
cucteme. BoIYMCIIATh B KOHKPETHBIX CUTYAUsAX 3HAUECHUS [IepHoJIa KoJieOaHHi
MaTEMaTHYECKOT0 U MPYKUHHOTO MasTHUKA, SHEPruu MasiTHUKA. OObSICHITH MPEeBpaILEHUs
SHEPTUU NP KoJeOaHUSIX MaTeMaTHYEeCKOI0 MasiTHUKA U rpy3a a npyxune. MccnenoBath
3aBUCUMOCTD NIEpHUOa KoJeOaHUu MaTeMaTUYECKOTr0 MasiTHUKA OT €ro JJIUHBI, MacChl U
aMIUTUTY/IbI KOJIeOaHMil.

HccnenoBaTh 3aBUCUMOCTD MEpHOa KoJeOaHU Tpy3a Ha MPYKUHE OT MacChl rpy3a KECTKOCTU
npyXuHbl. PaboTaTh B mape u rpyrie npu peluieH!H 3a/1a4 U BHITIOJHEHUH MPAKTUYECKUX
3a/IaHHi, UCCIIEJOBAaHUH, TUIAHUPOBATh SKCIIEpUMEHT. BecTu nuckyccuto Ha Temy «Poib
pe30HaHCa B TEXHUKE U OBITY».

Haxomuts B muteparype u MaTepHeTe nHpOpMaIHio 00 UCIOIb30BaHUM MEXaHUYECKUX
KosebaHuil B mprubopax reojoropasBeIku, 4acax, IpyruX yCTPOUCTBAX.

JlaBaTh omnpeeneHue MOHATHIA: SJEeKTPOMarHUTHEIE KOJIeOaHus, KoieOaTebHbII KOHTYP,
CBOOOHBIE DIIEKTPOMATHUTHBIE KOJIeOaHUsI, aBTOKOJIe0aTeNIbHASl CUCTEMA, BEIHY)KICHHBIC




AIIEKTPOMATrHUTHBIE KOJIeOaHHsI, IEPEMEHHBIN JIEKTPUUYECKHI TOK, aKTUBHOE COIIPOTHBIICHUE,
MHAYKTUBHOE COIIPOTUBIIEHUE, EMKOCTHOE CONIPOTUBIIEHUE, [TOJIHOE COIPOTUBJICHUE LIETIN
IIEPEMEHHOTO TOKA, JIEMCTBYIOIIEE 3HAUEHUE CHIIbI TOKA AEHCTBYIOIIEE 3HAUEHUE HAIPSKEHUS,
TparcopmaTop, Kodh uIueHT TpaHchopMaIru.

N3o0paxars cxemy KoJebaTeTbHOTO KOHTYPA M ONHCHIBATH MIPHHIIUI €70 PA0OTHI.
Pacnio3naBatb, BOCIIPOU3BOAUTH, HAOIIOJATh CBOOOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHUS
BBIHYK/ICHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUsl, PE30HAHC B LIEMH IEPEMEHHOI0 TOKA.
AHanM3UpoBaTh MPEBPAIIEHUS SHEPTUU B K0JIeOaTeIbHOM KOHTYpPE MPHU 3JIEKTPOMAarHUTHBIX
koseOanusx. [IpencraBisaTs B Buje rpadukoB 3aBUCUMOCTh

NEKTPUYECKOTO 3apsi/ia, CUIIbI TOKA U HAMPSDKEHUs OT BPEMEHU IIPU CBOOOTHBIX
AJIEKTPOMArHUTHBIX KosiebaHusX. Onpenensars 1o rpaguky KojaeOaHui XapaKTepUCTUKU:
aMIUIMTYY, IEpUOJ]I U YacToTy. [IpoBOIUTH aHATIOTHIO MEX/1y MEXaHUUECKUU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMH, 3aNTUChIBaTh (hopmyny ToMcoHa.

Boruncnsates ¢ nomoipio Gpopmynsl ToMcoHa EpUOT U 4aCTOTY CBOOOIHBIX JIEKTPOMAarHUTHBIX
kosebanuil. OnpeaensTe NEPUOA, YACTOTY, AMIUTUTYY KOJI€OaHUN B KOHKPETHBIX CUTYalIHsIX.
WccnenoBath anekTpoMaruuTHeIE KosieOanus. [lepedncnsaTe cBOMCTBA aBTOKOJICOAHUH,
aBTOKoJIe0aTeNnbHOM cucTteMbl. [IpUBOIUTH MpUMeEpPHI aBTOKOJIE0aTEIbHBIX CUCTEM,
UCIOJIb30BaHUS aBTOKOJIeOaHU. OOBACHATh NPUHLIUI TOJIyYEHHsI IEPEMEHHOTOKA, YCTPOHCTBO
reHepaTropa NepeMEHHOro ToKa. 3a3bIBaTh 0COOCHHOCTH IEPEMEHHOTO IEKTPUUECKOTO TOKA Ha
y4yacTKe Lenu ¢ pe3suctopoM. HazpiBaTh 0COOEHHOCTH MEPEMEHHOT0 3JIEKTPUYECKOT0 TOKA Ha
y4JacTKe LIeNH ¢ KoHAeHcaTopoM. Ha3piBaTh 0COOEHHOCTH MEPEMEHHOT0 SJIEKTPUYECKOTO TOKa
Ha y4acTKe LI€MH C KaTyIIKON MHAYKTUBHOCTH. 3aluCchIBaTh 3aK0H OMa JUlsl LienH 1epeMEHHOT0
ToKka. HaxonTh 3HaueHMsI CUIIbI TOKA, HAIIPSDKEHMS, aKTUBHOTO COIIPOTHUBIICHUSI, UHAYKTHUBHOTO
COIIPOTUBJIEHUS, EMKOCTHOTO CONPOTUBIICHUS, ITOJHOI'O CONPOTHBIICHUS LIENH 1EPEMEHHOTO
TOKa B KOHKPETHBIX CUTYalMsIX. BBIUMCIATH 3HAUCHHUS MOLITHOCTH, BBIIEJIAIOLICHCS B LIENH
IIEPEMEHHOTI0 TOKa, IeHCTBYIOIME 3HAUeHHsI TOKa U HanpsbkeHus. Ha3bpiBaTh ycinoBus
BO3HUKHOBEHUS PE30HAHCA B LIEMU NT€PEMEHHOI0 Toka. OnMChIBaTh YCTPOICTBO, MPUHLIUIT
JeCTBUSA U IPUMEHEHHEe TpaHchopmaTropa. Beraucasats koagppuuneHT Tpanchopmaliy B
KOHKpPETHBIX cuTyanusx. Haxoqute B nmureparype u MHTepHeTe HHpOpMaLUIO O OIy4eHUH,
nepeaaye U UCMOJIb30BAHUH NIEPEMEHHOI0 TOKA, 00 HCTOPUU CO3/IaHUS U IPUMEHEHUHN
TpaHc(hOpMaTOPOB, UCIOJIB30BAHUN PE30HAHCA B IIENIU IIEPEMEHHOI0 TOKa U 0 60pb0e ¢ HUM,
ycrexax 1 nmpobiemax 31aeKTpo3HepreTuki. CocTaBiIsATh CXeMbI IPe0Opa30BaHus SHEPTUH Ha
TOL u I'9C, a Taxxe cxemy nepeauu U NOTPeOICHUS 3JIEKTPOIHEPTHH, Ha3bIBaTh OCHOBHBIX
notpeOuTenei anekrposHeprun. Ilepedncnars NpUUUHBI HOTEPh SHEPTUU U BOZMOKHOCTH JUIS
MOBBILICHUS

3¢ PeKTUBHOCTH €€ UCTIOJIb30BaHMs. BecTn qucKyccHio o mosb3e U Bpe/e NEeKTPOCTaHIINH,
apryMEeHTHPOBATh CBOIO MO3UIMIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YYACTHUKOB.




T"'oToBUTH npe3CeHTaluu U COO6IJ_ICHI/I$I IO U3YYCHHBIM TCMamM (BOSMO)KHBIC TEMBI ITPEACTABJICHBL
B y4eOHHKE).

3J1€Kmp0Mtl2HllI11Hble 60JIHbL.

ONEeKTPOMarHUTHbIE BOJIHBI.
JInana3oHbl IEKTPOMATrHUTHBIX
M3JIy4EHUH U UX NIPAKTHYECKOE
IIPUMEHEHHE.

Omnpenenenre NOHATHI: 3IEKTPOMArHUTHOE I10JI€, BUXPEBOE JIEKTPUUECKOE MOJIE,
AIIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, [UIMHA BOJHBI, (ha3a BOJHBI, BOJTHOBAs
MIOBEPXHOCTh, )POHT BOJIHBI, Iy, IIIOTHOCTH MOTOKA MU3Ty4YEHUS, TOUCYHBIH HCTOYHHUK
U3JIY4CHUSs, OTpaKeHHE, TPEJTOMIICHHE, TTOTII0NICHNE, HHTephepeHIHs, Tu(paKus,
HONEPEYHOCTb, MOJISIpU3aLUs ANEKTPOMArHUTHBIX BOJIH, paAHOCBA3b, PaAHOJIOKALINS, aMILIH-
TyJHasi MOAYJALUSA, JeTeKTHpoBaHUE. OObICHITh B3aUMOCBS3b IEPEMEHHBIX IEKTPUUYECKOTO U
MarHuTHOTO NoJIeH. PHcoBaTh cxemy pacnpoCTpaHEHUs dJI€KTPOMArHUTHOM BOJIHBI.
[lepeuncnsaTh cBOKCTBA U XapaKTEPUCTUKHU AJIEKTPOMArHUTHBIX BOJIH. OOMEHSTh MPOIIECCHl B
OTKPBITOM K0JI€0aTeIbHOM KOHTYpE, IPUHIIUI U3TYYEHHsI U UHTErPalliy 3JIEKTPOMarHUTHBIX
BOJIH. Pacnio3HaBaTh, Ha0/II01aTh 3JIEKTPOMArHUTHBIE BOJIHBI, U3IIy4YEHHE, TPUEM, OTpaKEHHE,
IpesioMIIeHUE, MOTIIONIEHNE, UHTEpPEepEeHIINI0, AU(PPAKIUIO U MOJIIPU3ALIUIO
JJIEKTPOMArHUTHBIX BOJIH. BBIUNCIISTH B KOHKPETHBIX CUTYalUSIX 3HAYEHHS XapaKTEPUCTHK
BOJIH: CKOPOCTH, YaCTOTbI, [UIMHBI BOJIHBI, Pa3HOCTH (a3, TIyouHy aynuosiokauud. CpaBHUBATh
MEeXaHUYEeCKUE U JEKTPOMArHUTHbIE BOJHBI. OOBACHATH NPUHLIUIIBI PAAUOCBS3H U
teneBuaeHNs. OObSICHATH MPUHIIMIIBI OCYLIECTBICHUS MTPOLIECCOB MOIYIISILIUK U
neTekTHupoBaHus. M300paxxaTs mpUHLIMIIMATbHBIE CXEMBbI painoNepeIaTunKa 1
paauonpuémMunka. OcylecTBIsATh paguonepenady u paguonpuém. OObsICHATh TPUHIUIIBI
nepenady n300pakeHus TelenepeIaTiukoM U IPUHIUIIBL, U U300pakeHUs TEIEeBU30POM.

. Ha3piBaTh 1 onuchIBaTH COBPEMEHHBIE CpelicTBa CBA3U. Brinenars posb A. C. [lonosa B
W3Y4YEHUU AIEKTPOMATHUTHBIX BOJIH U CO3JaHUM paguoCBsA3u. OTHOCUTHCS C YBAKEHHUEM K
YUEHBIM U UX OTKPBITUSIM. OOOCHOBBIBATh BaXXHOCTh OTKPBITHSI 3JIEKTPOMArHUTHBIX BOJIH IS
pa3Butus Hayku. Haxonuth B tuteparype u MHTepHeTe HHPOPMAIINIO, TO3BOJISIONTIYIO
OTBETHUTbH Ha MOCTaBJICHHBIE BOMPOCHI N0 TeMe. PaboTath B mape u rpyrie npy pelieHuu 3a aad
Y BBITOJTHEHHUHU MTPaKTHUECKUX 3aaanuil. Haxoauts B mutepatype u MHTepHeTe nHpopMaiuio o
BO30YXICHUHU, TIepe/lavue U UCIOJIb30BaHUU 3JIEKTPOMAarHUTHBIX BOJIH, 00 omnbITax I'epia u ux
3HAYCHUHU.

Bectu nuckyccuio o moJib3e U Bpele UCIOIb30BaHUS YET0BEKOM AJIEKTPOMATrHUTHBIX BOJIH,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, YMETh BBICIYIINBATh MHEHUE APYTHX YYaCTHUKOB.
["'0TOBUTH NMPE3EeHTAIMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM

Onmuka.

I'eomerpuueckas ontuka. CBeTOBBIE
Jy4d. 3aKOH IPEJIOMIICHUS CBETA.
Ilonnoe enympennee ompaodicenue.
IIpusma. ®opmyna TOHKOM JIMH3BI.
IToryyenune nzo0OpaxkeHus ¢
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I[aBaTL ONpCACIICHUC TIOHSTHM: CBCT, TCOMCTPUUCCKAA OIITUKA, CBETOBOH JIy4, CKOpPOCTb CBCTa,
OTPA’KCHUC CBCTA, IIPCIIOMIICHUEC CBETA, IIOJIHOC OTPAKCHUC CBETA, YI'OJI TaACHUA, YIOJI
OTPAKCHUS, YIOJI ITPCIIOMIICHUA, OTHOCHUTEIIBHBIM IOKa3aTENb MMpCJIOMIICHUA, a0COJTFOTHBIN
ITokazarens ITPEJIOMIJICHU, JINH34, (bOKYCHOC pacCTOSAHUC JIMH3bI, OIITUYCCKAsA CUJIa JINH3HI,
Aucrepcus CBETa, I/IHTep(I)CpCHI_II/ISI CB€Ta, ,Z[I/I(bpaKL[I/IH CB€Ta, I[I/I(I)paKI_II/IOHHa}I pCI_I_IéTKa,
noJjrapu3anusd CBCTa, €CTECTBEHHBII CBCT, HJIOCKOHOHSIpHSOB&HHBIﬁ CBCT.




MOMOIIIBIO JTMH3bI. BoJHOBBIE
cBoiicTBa cBeta. CKOpOCTh CBETA U
METOJIbI ee u3MepeHus. Jlucnepcus
cBera. MHTEepdepeHnus ceera.
KorepentHocts. Jludpaknus cBera.
JudpaxronHas pemerka.
[TomepeuHOCTh CBETOBBIX BOJIH.
[Tonspuzanusa ceera. M3nydenue u
crektpsl. [Ikana 31eKTpoMarHUuTHBIX
BOJTH.

JlabopaTopHnas padora
No2.Onpenenenue nokaszarens
MIPEIOMIICHUS CPEJIbI - KOCBEHHBIC
HU3MEPEHUSL.

JlabopaTopHas padora
Ne3.Mzmepenue HokycHOTO
pPacCTOSTHUS COOMPAIOIICH U
pacceuBaroIeil JTMH3 - KOCBEHHBIC
W3MEPCHUSI.

JlabopaTopHas paGora Ne 4,
Onpenenenue AJMHbI CBETOBOM
BOJIHBI- KOCBEHHBIC H3MEPEHUSI.

JlabopaTopHas padora Ne 5.
HabnroieHne BOJTHOBBIX CBOWCTB
cBeTa: qudpakius, uHTephepeHIus,
MOJIIPU3ALINS- HAOIIOJICHHUE SIBJICHUN

JlaGopaTtopHasi padora Ne. 6.
Habmronenue cnekTpoB- HaOIOIeHIE
SIBJICHUM.

KonTposabHasn pabdora Ne2

OnuceIBaTh METO/IbI U3MEPEHUSI CKOPOCTHU cBeTa. [lepeunciath CBOMCTBA CBETOBBIX BOJIH.
PacniozHaBath, BOCIIpOU3BOAUTh, HAOIIOAATH PACIPOCTPAHCHNE CBETOBBIX BOJIH, OTPAKCHHE,
peIOMIICHHUE, TTOTJIOIIECHUE, TUCTIEPCHIO, HHTEP(EpeHITHTO, TU(PAKIIUIO U TIOJISPH3AIUIO
CBETOBBIX BOJIH. DOpMyIIHMpPOBaATh NPUHIMI [ FOMreHca, 3aKOHBI OTPAXKEHUS U IPEITIOMIICHUS
CBETa, FPAHMIIBI UX MPUMEHUMOCTH. CTPOUTH XO/1 JIyda B TUIOCKOTMAPAIETbHOM TJIACTUHE,
TPEYroJIbHOM MpU3Me, MIOBOPOTHOM IIpU3Me, 000padnBaronieil mpusme, TOHKoM uH3e. CTpouTh
n300pakeHHe MpeIMeTa B IJIOCKOM 3€pKajie, B TOHKOM JINH3E.

[lepeunciiaTh BUABI TMH3, KX OCHOBHBIE XapaKTEPUCTUKH - ONTUYECKUI LIEHTP, TJIaBHAs
OTNITHYECKasi OCh, QOKYC, onTUUeckas cuia. OnpenensiTh B KOHKPETHOM CUTYaI[iu 3HAUYCHUS
yIJia MaicHus1, yriia OTPaKEeHUs, yriia IPeJOMIIEHUS, OTHOCUTEIBLHOIO MOKa3aTeNs
MpeJIOMIIEHH S, AOCOJIFOTHOTO MOKa3aTes MPEJIOMIICHHSI, CKOPOCTH CBETa B cpefie, POKYCHOTO
pacCTOSTHUS, ONTHYECKOM CHJIBI JIMH3BI, YBEIMUCHUSI JIMH3bI, Iepruoaa TU(PpakIinOHHON
PEMmETKH, MOI0XKEHUS UHTEP(HEPEHITMOHHBIX U AUPPAKITUOHHBIX MAKCUMYMOB 1 MUHUMYMOB.
3anuceiBaTh GOPMYITY TOHKOU JIMH3bI, PACCYUTHIBATh B KOHKPETHBIX CUTYAIUSAX C €€ MOMOIIIBIO
HEW3BECTHBIE BeTUYUHBI. OOBSICHATH TPUHITUI KOPPEKIINH 3PEHUS C TTOMOIIBIO OYKOB.
DKCIEPUMEHTATBHO ONPECIIATH MOKa3aTelb MPEIOMIICHUS CPeibl, POKYCHOE PaCCTOSTHUE
COOMpArOIIe 1 PaCCEUBAIOIICH JIMH3, ITMHY CBETOBOW BOJHBI C TIOMOIIBIO TU(PPAKITHOHHOM
pemeETKH, OIEHUBATh MHPOPMAIMOHHYIO EMKOCTh KoMMakT-aucka (CD).

[lepeuuncnary ob6nacTi npuMeHeHus: HHTephEPEeHLINN CBeTa, TU(paKIUu CBETa, MOJIIpU3aLUU
cBera. MccnenoBaTe 3aBUCUMOCTD YTJIAa MIPEJIOMIICHHUS OT YIJIA MaJI€HUs, 3aBUCUMOCTh
PacCTOSIHUSI OT JIMH3BI 10 U300pa)KEHUS OT PACCTOSIHUS OT JIMH3BI J0 IpeaMeTa.

[IpoBepsATh TUNOTE3BI: YO MPETOMIICHHS MPSIMO IPONOPIUOHAJIEH YTy MTaICHUS], IPU
IJIOTHOM CJIOKE€HHH JIBYX JIMH3 ONTUYECKHUE CUJIIbI CKIIaJIbIBatOTCs. KOHCTpyHpOoBaTh MO1eIn
TeJecKoIa W/uiu MUKkpockona. Pabotats B mape u rpymie npu BbIIOJHEHUH MPAKTHYECKUX
3aJjaHuil, BBIIBM)KCHUH TUIIOTE3, Pa3pabOTKe METOI0B IPOBEPKHU TUIIOTES.

[InanupoBaTh AESATENBHOCTD 10 BBINOJHEHUIO U BBIIOJIHATH UCCIIEIOBAHUS 3aBUCUMOCTH
MeXay PU3NYECKUMU BEIMYUHAMHU, SKCIIEPUMEHTAIBHYIO TPOBEPKY TUIIOTE3BI.

Haxomuts B muteparype u Untepuere nndopmanuto o 6uorpadusx M. Herorona, X. I'oiirenca,
T. FOnra, O. @penens, 00 UX HAYYHBIX pabOTax, O 3HAYEHUH UX PabOT AJIs1 COBpEMEHHOU
Haykd. Bpicka3piBaTh CBOE MHEHHE O 3HAUEHUHU Hay4HbIX OTKpbITUI U paboT no ontuke U.
Herorona, X. I'oiirenca, T. FOnra, O. ®penens. Bocnipuaumath, aHaIM3UPOBATh,
nepepabaThiBaTh U MPEABIBIATH HHGOPMAIIUIO B COOTBETCTBUU C MOCTABICHHBIMU 3aa4aMHu.
BrienaTs OCHOBHBIE MOJIOKEHUS KOPITYCKYJIIPHOW U BOJITHOBOM TEOPU CBETA. Y4acTBOBATh B
00CY)XKJICHUH 3TUX TEOPU U COBPEMEHHBIX B3IJISIOB HA MIPUPOJIY CBETA.

Yka3bIBaTh IpaHULIbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

['oTOBUTH Mpe3eHTaIluU | COOOIICHHUS 110 N3YYSCHHBIM TeMaM (BO3MOXKHBIE TEMBI TIPEICTABICHbI
B yueOHuKe) /laBaTh onpepeneHue MOHATHI: TEIJIOBOE U3TYYeHUE, DIIEKTPOIIOMUHECIISHITHS,




«DNEeKTPOMarHUTHbHIE BOJTHEI.
OnrTukay

KaTOTIOJIFOMUHECIICHITUS, XeMUITIOMHUHECIECHIINSA, (POTOTIOMUHECLICHIIHSI, CIUIOLTHON CIIEKTD,
JIMHENYaThIN CIIEKTP, ITOJIOCATHIN CIIEKTP, CIEKTP MOIJIOLIEHNUS, CIIEKTPaJIbHbIM aHAIN3.
['unores, pa3paboTke METOI0B IPOBEPKHU TUIIOTES.

[ImaHnpoBaTh AEATENBHOCTH 110 BBIIOJHEHUIO U BBIIIOJIHATE UCCIIEI0BAHNS 3aBUCUMOCTH
MEXTy GPU3NIECKUMHU BEIMYHMHAMH, SKCIIEPUMEHTATBHYIO IPOBEPKY THITOTE3HI.

Haxomuts B mutepatype u MuaTeprere nndopmarmro o ouorpadusx U. Hetotona, X. ['toiirenca,
T. FOnra, O. @penens, 00 UX HAYYHBIX padoTaxX, 0 3HAYCHUU UX PabOT ISl COBPEMEHHOMN
HaykH. BbIcKka3bIBaTh CBOE MHEHHE O 3HAUEHUU HAyYHBIX OTKPBITUN U paboT no onTuke M.
Herotona, X. I'toiirenca, T. FOunra, O. ®penens. Bocnpunumars, aHanu3upoBaTh,
nepepabaThiBaTh U NPEABABIAT HHPOPMAIMIO B COOTBETCTBUU C ITOCTABJIIEHHBIMU 3a/la4aMH.
Br11ensTh OCHOBHBIE ITOJIOKEHUS KOPITYCKYJIIPHON M BOJTHOBOM TEOPH CBETA. Y4acTBOBATh B
00CY)XJICHUH 3TUX TEOPUI U COBPEMEHHBIX B3IJISIOB Ha IPUPOAY CBETA. Y Ka3bIBaTh I'PaHUIIbI
MPUMEHUMOCTH T€OMETPUYECKON ONTUKU. [ OTOBUTH MpE3eHTAMK U COOOILEHHUS 1O U3
YUEHHBIM TeMaM (BO3MOJKHbIE TEMBI ITpe/IcTaBIeHbI B yueOHuke) [lepeuncisTe BUAbI CIEKTPOB.
PacrioznaBatk, BOCIpoU3BOANUTh, HAOIIOAAThH CIUIOUTHONM CHEKTp, TMHEHUaThIi CIEKTD,
MOJIOCATHIN CIEKTP, CIIEKTP U3IyYeHUs U noriomenus. M300paxaTts, OOBICHATH U
aHAIM3UPOBATH KPUBYIO 3aBUCUMOCTH PACIIPE/ICTICHHSI SHEPTUHU B CIIEKTPE a0COIIOTHO YEPHOTO
Tena. [lepedncnsaTs BUABI 3JIEKTPOMAarHUTHBIX U3Jy4EHUH, NX HCTOYHHUKH, CBOMCTBA,
npuMeHeHne. Mcnonap30BaTh KAy 3JIEKTPOMarHuTHEIX BOJIH. CpaBHUBATh CBOMCTBA
IEKTPOMArHUTHBIX BOJIH PA3HBIX TUAIIO30HOB.

OcHOBEI crienMAJLHOMI

TEOPHH OTHOCUTEILHOCTH
-3 u.

Inemenmuvr CTO

NHBapraHTHOCTH MOYJISI CKOPOCTH
cBera B BakyyMe. [IpuHmmm
OTHOCHTEIBHOCTH DUHIIITEHHA.
CBs13b MacChl U SHEPTUH CBOOOIHOM
YaCTHUIIbl. DHEPTUSI TIOKOS.

JlaBaTh omnpeseneHue MOHATHI: COOBITHE, TOCTYNAT, COOCTBEHHAs! HHEpPLMAIbHAS CUCTEMA
oTcuéTta, COOCTBEHHOE BpeMs, COOCTBEHHAs JJMHA Teja, Macca MOKOs, MHBAPUAHT, SHEPTUs
1okosi. OOBSICHATH MPOTUBOPEUHUS MEXK]Y KIIACCUUECKOM MEXaHUKOM U IEKTPOAMHAMUKON
Makcgeinna u npuunssl nosiaeHusa CTO. @opmynuposath noctyiarsl CTO.

®opmynrpoBath BbIBoIbI U3 MOCTYNaTOB CTO u 00BIACHATH pensTUBUCTCKIE 3D (EKTHI
COKpAILIEHUS pa3MepOB Tella U 3aMEIJICHUSI BPEMEHU MEX]1y IBYMs COOBITUAMHU C TOYKU 3PEHUS
JIBUXKYIICHCS CUCTEMBI OTCUETA. AHATU3UPOBATh (POPMYITY PEISTUBUCTCKOTO 3aKOHA CIIOKEHUS
ckopocreil. [IpoBoANT MBICIIEHHBIE SKCIEPUMEHTHI, ToATBEpkAatomue nocrynatel CTO u ux
cnenctBus. HaxoauTh B KOHKPETHOW CUTyalnu 3HaueHus: ckopocrei ten B CTO, nnrepBanos
BPEMEHH MEXKY COOBITUSMH, JUIMHY TeJa, SHEPTUIO TTOKOS YACTUIIBI, MOJIHYIO YHEPTHIO
YaCTHULbI, PEISTUBUCTCKUN UMITYJIbC YACTHIIBI.

3anuceIBaTh BBIPAKEHUE JUJISl SHEPTUU MOKOS M MOJIHOM 3Hepruu yactuil. M3narate cyTh
MPUHIUIIA COOTBETCTBUSI.

Haxomuts B muteparype u MaTepHeTe nHpopmanmio o Teopun 3¢gupa, 00 3KCepuMeHTax,
KoTOphbie MpuBenu K co3aanuio CTO, 00 OTHOCUTENEHOCTH PACCTOSIHUN U MPOMEKYTKOB
BpeMeHH, 0 Ouorpaduu A. DifHinTeitHa. BrickaspiBaTh cBo€ MHeHUE 0 3HaueHun CTO st
COBPEMEHHOU HayKu. | OTOBUTH MPE3CHTALNU U COOOIIEHUS 10 U3YUYEHHBIM TeMaM




KBanroBas ¢pusnka.
du3uka aToMa u
aTOMHOIO sAapa.-17 4.

Keanmoesasn ¢pusuxa

I'mnoresa M. Ilnanka.
doroanekTpudeckuii 3P HeKT.
®oToH. KopnycKynsipHO-BOJIHOBOM
nyanusM. Coomuowenue
Heonpeodenennocmeli I etizenbepea.

HaBatp onpenenenue moHATUN: Goto3dexT, KBaHT, TOK HACBIIICHNUS, 33/I€P>KUBAIOIIEE
HanpspKeHue, paboTa BeIXoa, KpacHas rpaHuna ¢porodddexra. DopmynupoBath IpeaMeT U
3a1aun KBaHTOBOH (pusuku. PacioznaBaTh, HabmronaTh siBieHue Gpotorddexra. OnuchBaTh
ombIThl CtoneroBa. @opmynupoBaTh runote3y Ilinanka o kBanTax, 3akoHbl poTorddekra.
Ananu3upoBatk 3aKoHbI PoToddexra. 3anuchBaTh U COCTABIATH B KOHKPETHBIX CHTYAITHSIX
ypaBHeHue DWHImTeHHA U1 PoTod(hdekTa u HaXOAUTh C €ro MOMOIIBIO HCM3BECTHBIC
BEJIMYMHBI. BEIYHCIIATE B KOHKPETHBIX CUTYalUAX 3HAUYCHHSI MAKCUMAIbHOW KHHETHYECKON
3HEepruu GOTOAIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, paOOTHI BHIXOA, 3aAIIUPAIOIIETO
HaIPSKEHUs, YaCTOTHI U JUTMHBI BOJIHBI, COOTBETCTBYIOIINX KpacHOU rpaHuile ¢potodddexra.
[IpuBoauTe mpuMepsl ncnoib3oBanus Gotorpdexra. OObACHATH CyTh KOPIYCKYJISIPHO-
BOJIHOBOTO Jiyanu3ma. OmiceBaTh ONBITH JlebeneBa 1o M3MEpEeHUI0 JaBJICHUS CBETA M OTIBITHI
Bagunosa no ontuke. ONUCHIBATE OMBITHI MO JU(PPAKIUH ITEKTPOHOB. DOPMYITHpPOBATH
cooTHoIIeHue Heonpenenénnocteil ['eiizendepra u o0BbACHATH ero cytb. HaxoauTs B
nuteparype u Uateprere nadopmammio o paborax Cronerosa, Jlebenera, Bapmiosa, [1nanka,
KomnroHa, ne bpoins. Beraenars posib poCCUICKNX YUEHBIX B BcciienoBaHNN CBOWCTB CBETA.
[TpuBOANUTE TIPUMEPBI OHOIOTHIECKOTO M XMMHUYECKOTO JIeHCTBHS cBeTa. [ OTOBUTH
NPE3CHTAIMH U COOOIICHUS -110 M3YUYEHHBIM TeMaM (BO3MO>KHBIE TEMBI IPEICTABICHBI B
yaeOHuKe). JlaBaTh onpeesieHne MOHATHI: aTOMHOE SIIpo, SHEPreTHYECKU YPOBEHbB, SHEPT U
MOHN3aLUH, CIOHTAaHHOE U3JTy4eHUE CBETa, BBIHYXKACHHOE N3ydyeHue ceera. OnuceiBaTh
onbIThl Pesepdopra.

Crpoenue atoma

[InanerapHas MoJelb aTOMa.
OObsiCHEHHE TMHEHYATOTO CIIEKTpa
BOJIOPO/JIa HA OCHOBE KBAHTOBBIX
noctynaroB bopa.

OnuceIBaTh U CpaBHUBATH MoJieau atoMa TomcoHa u Pezepdopna. PaccmarpuBars,
HCCJIEIOBATh U OMHMCHIBATH JIMHEWYAThIE CIEKTPbl. DOPMYIUPOBATH KBAHTOBBIE MOCTYIIATHI
bopa. O0bsicHTH TUHEHUaThIe CIEKTPBl aTOMa BOJIOPOJa HA OCHOBE KBAHTOBBIX MTOCTYJIATOB
Bbopa.

PaccunThiBaTh B KOHKPETHOM CUTYallMH YacTOTY U JJIMHY BOJHBI UCITyCKaeMoro ¢hoToHa Npu
Mepexo/ie aTOMa U3 OJIHOTO CTAIIMOHAPHOTO COCTOSIHUSA B PYroe, SHEPTUi0 HOHU3AINH

aToOMa, BBIUUCIIATH 3HAUCHUS PAIUyCOB CTAI[HOHAPHBIX OPOUT 3IIEKTPOHOB B aToMe. OMUCHIBAThH
YCTPOMCTBO U OOBACHATH MPUHIUI AeHCTBUS J1a3epoB. HaxonuTs B nmuteparype u MHTepHeTe
cBeZieHHs O (hakTax, MOATBEPKAAOLIUX CI0KHOE CTPOEHUE aToMa, 0 paboTax yu€HBIX IO O3
JAHHUIO MOJICTH CTPOEHUS aTOMa, MOJIYYCHHIO BBIHYKJICHHOTO U3JIy4eHUs], O TPUMEHEHUN
Ja3epoB B HayKe, MEIUIIUHE, IPOMBIIIIIEHHOCTH, OBITY. BBIIenaTs poss poccuiickux yuéHsix B
CO3IaHMH U UCTIOJb30BAaHUH JIa3epoB. [ OTOBUTH Mpe3eHTAIHN U COOOIIEHUS MO U3YYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI MTPE/ICTABIICHBI B YUEOHUKE).

DHeprus CBsI3U

CocraB u CTPOCHUC aTOMHOT'O

AApa. 3Hepr1/1;1 CBs3U ATOMHBIX SIJICP.

I[aBaTL ONPCACIICHUA MOHATHUI: MacCOBOE YHCJIO, HYKJIOHBI, IACPHBIC CUJIbI, BUPTYAJIbHBIC
HaCTUIbI, ,ZLC(I)GKT MaccC, SHCPrus CBA3U, YACIIbHAA SHCPIrHUd CBA3HU ATOMHBIX A1EP,
pPaanOaKTUBHOCTD, AKTUBHOCTb Pa/IMOAKTUBHOTO BEIICCTBA, IICPHUO A IT0JIypaciaia,
HCKYCCTBCHHAA PaIMOAKTUBHOCTD, AACPHBIC PCAKIIUH, SHCPI" €TUUYECKHI BBIXO/I HHCpHOfI




Bupl painOakTUBHBIX MPEBPAILIEHUN
ATOMHBIX SIJEP.
3aKoH paJMOaKTUBHOTO pacraja.
Snepusie peakunu. Llennas peakuus
JIETIEHUS SAEP.

DNeMEHTapHbIE YaCTUIIBI.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

JladbopaTopHas pa6ora Ne7.
«OrnpeneneHne UMITYJIbCa U SHEPTUU
YaCTHUIIBI IPU IBIKCHUU B
MarHuTHOM noJe (1o gpororpadpusim)
- KOCBEHHbIE U3MEPEHU»

3aKOH paJIMOaKTUBHOIO pacrnaja.
Anepubie peakuuu. [lenHas peakuys
TIEJICHHS SITEP.

DNIeMEHTapHBIE YACTULIBI.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
KonTpoabsHasi padora Ne3
«KBanToBas puzuka»

peaxiuu, IenHas sIepHas peakius, Ko3pPUIHEHT pa3MHOKEHUSI HEUTPOHOB, KPUTHUYECKAS
Macca, peakToOpbI- Pa3MHOKHUTEIH, TeEpMOsiiepHas peakius. CpaBHUBATh CBOWCTBA MPOTOHA U
HelTpoHa. ONKUCHIBATh MPOTOHHO-HEUTPOHHYIO MOJIEIND siipa. OnpeAensaTh COCTaB saep
pa3IMYHBIX AJIEMEHTOB C MOMOIIBI0 Ta0IuIBl MeHaeneeBa. M300paxkath U 4UTaTh CXEMBbI
atoMoB. CpaBHUBATh CHITY SJIEKTPUUYECKOTO OTTAIKUBAHMS IIPOTOHOB M CUJTY CBSI3U HYKJIOHOB B
sape. [lepeducinsTe 1 OMUCHIBATH CBOMCTBA SIIEPHBIX CHIL. OOBSICHITH OOMEHHYIO MOJICITh
B3aMMO/ICHCTBUS. BRIUUCIATE QKT Macc, SHEPTHIO CBS3H U YICIBHYIO YHEPTHIO CBS3H
KOHKPETHBIX aTOMHBIX si/iep. AHAIM3UPOBATH CBA3b Y/IEIbHON YHEPTUHU CBSA3U C YCTOMYHBOCTHIO
snep. [lepeuncnsaTe BUABI palnOaKTUBHOTO pacrajga aTOMHBIX sifiep. CpaBHUBATH CBOMCTBA
anbda-, 6eTa- U raMMa-u3TydYeHUN. 3aUChIBaTh MPAaBUJIa CMEIICHUS PU PaJMOAKTHBHBIX
pacnanax. OnpenensTs 3JeMeHThI, 00pa3yroluecs B pe3ybTaTe paJl0akTUBHBIX PAaclaIoB.
3anuceiBaTh, OOBSACHATH 3aKOH PAJMOAKTUBHOTO PACIIajia, yKa3blBaTh TPAHUIIBI €T0
npuMeHUMOCTH. OTpeensaTh B KOHKPETHBIX CUTYAIIUSIX YHCIIO Hepacmaxcs siep, Yucio
pacrnaBIuxcs saep, Mepruo I Moypacnaja, akTHBHOCTD BEIIIECTBA.

[lepeuncnaTh ¥ ONMMCHIBATh METO bl HAOMIOACHUS U PETUCTPAIIUN AIEMEHTAPHBIX YACTHII.

Ha G6mrogats Tpeku anbda-yactuil B kamepe Bunbcona. PeructpupoBats siiepHbIie U3ITyUIESHUS C
NOMOIIBIO cY€TurKa ['elirepa. Onpenenars UMIYJIbC U SHEPTUIO YaCTULBI IIPHU IBUKEHUH B
MarHuTHoM noJie (o gororpadusim). 3anuceBaTh sAepHBIC peakiuu. OnpeaensaTh

MPOIYKTHI SIACPHBIX peakiuid. PacCUnMThIBaTh SHEPTETUUECKUM BBIXOT AIEPHBIX PEAKIIHIA
OnuceiBaTh MEXAHU3MBI ICJICHUS P U LUEMHOM siiepHor peakuun. CpaBHUBATH SICPHbBIC U
TepMosiiepHble peakunu. OOBACHATH IPUHLUIIBI YCTPOICTBA U PabOTHI SACPHBIX PEAKTOPOB.
CyXaeHuu NpeuMyILIecTB U HEJOCTATKOB SIAEPHOU SHEPTETUKU. AHATIU3UPOBATh ONTACHOCTh
AJIEPHBIX U3JIYYEHUM JUIS )KUBBIX opranu3moB. Haxoauts B nmuteparype u HTepHEeTe cBEAeHUS
00 OTKPBITHH MPOTOHA, HEUTPOHA, PAJAMOAKTUBHOCTH, O MOJTYYEHUU U UCTIOJIb30BAaHUU
PaAMOAKTUBHBIX U30TONOB, HOBBIX XMMUYECKUX 3JIEMEHTOB. BBIIEIATH POJIb POCCUNCKUX
y4€HbIX B nccnenoBaHusix aTOMHOTO $]1pa, OTKPBITHN CLIOHTAHHOTO JIEJIEHUS SIAEpP ypaHa,
Pa3BUTHUU SACPHON SHEPreTHKH, CO3IaHUU HOBBIX n30TONnoB B OUSN (O6beauHEHHBIN
WHCTHUTYT SIIEPHBIX Hcce0BaHui B T. [lyOHe). ['0TOBUTH Mpe3eHTaIl U COOOIIEeHHUs IO
U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMBI MPEJICTABIICHBI B YUCOHHKE)

JlaBatp onpeneneHre NOHATUN: aHHUTWIISINUS, IENTOHBI, aIpOHbI, KBapK, TIFOOH.

[lepeunciaATb OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YACTUL. BBIIEIATH IPyYIIIbI 2IEMEHTAPHBIX
yacTull. [lepedncnsate 3aKOHbI COXpaHEHHUSI, KOTOPBIE BBITIOJIHSIOTCS MPU TPEBPALLIECHUSIX
yacTull. ONMUCHIBATh MPOLIECCHl aHHUTWIISILIUM YaCTULl U @aHTUYACTHI] U POKICHUS IIEKTPOH -
MO3UTPOHHBIX Map. Ha3wpiBaTh U CpaBHUBATH BUJIBI (DYHAAMEHTAIbHBIX B3aUMOICHCTBUH.
OnuceiBaTh COBPEMEHHYIO (PU3UYECKYIO KApTUHY MHUpa. [ 0OTOBUTH MPEe3eHTAIMH U COOOIIEHUS
10 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMbI IPEJICTABJICHEI B YICOHUKE)




Crpoenne Beenennoii.-
Su.

Cmpoenue Bcenennoii

CoBpeMeHHbIE NPECTaBICHUS O
MIPOUCXOKICHUN H SBOJTIOLIUH
Connua u 38e31. Knaccuduxanus
3Be3/1. 3BE3/Ibl U ICTOUHUKHU HX
SHEPTHH.
lNamaxTuka. [Ipencrasinenue o

CTPOEHUU M 3BOJIIOLMH BceneHHOM.

JlaBaTh omnpeieneHue MOHATHI: HeOecHas cdepa, SKIMNTHKA, HEOSCHBII SKBATOP, MOJIFOC MHUPA,
OCh MUpa, KPYT' CKIIOHEHHUSI, IPSAMOE BOCXOK/ICHUE, CKJIOHEHHE, IMapajlIakc, Mapcek,
ACTPOHOMHUYECKASI €IMHUIIA, TIEPUTEIINH, aennii, COJIHEUHOE 3aTMEHHUE, JTYHHOE 3aTMEHHE,
TUTAHETHI 3€MHOW TPYIIITHI, TUIAHETHI THTAHThI, aCTEPOUJI, METEOP, MEeTeOpHuT, (poTocdepa,
CBETUMOCTD, IPOTyOCpaHel, Myibcap, HEUTPOHHAS 3Be3/1a, YEPHAs JpIpa, IPOTO3BE3/1a,
CBEpPXHOBAs 3Be3/1a, raJlakTHKa, KBa3ap, KpaCHOE CMelIeHue, Teopusi bombioro B3psiBa, BO3pacT
Bcenennoi.

Habmonate JIyHy u muianetsl B Teneckon. Boiaensite 0coOeHHOCTH cucTeMbl 3emis-JlyHa.
Pacnio3naBatpb, MoieupoBaTh, HAOJIOIATh TYHHBIC U COJTHEUHbIE 3aTMEHUS. OOBSICHATD
MPWINBGI U OTJIMBBEL. DOPMYITHPOBATH U 3aNTUCHIBATh 3akoHBI Kemiepa. OnuckiBaTh CTpOEHUE
ComueuHoit cuctemsl. [lepedncnsaTh maaHeTsl U BUIbI MaIbIX Tell. ONMUCHIBATH CTPOCHHE
Comnnra.

Hab6mronate conmreunsie nsiTHa. CoOmonaTh npaBmia 6€30macHOCTH npu HaOmroaeHnu CoHIa.
[lepeuncnaTh TUIMMYHBIE TPYIITHI 3BE3]], OCHOBHBIE (PHM3NUYECKUE XapAKTEPUCTUKHU 3BE3I.
OnuchIBaTh SBOJIONNIO 3BE3]] OT POXKIACHUS 0 cMepTH. Has3piBaTh camble sspKkue 3BE3IBI 1
CO3BE3HS.

[lepeuncnarh BUIbI TATAKTUK, OMUCHIBATh COCTaB M CTPOEHUE TalakTHK. Briienars MiedHsbiil
[Tyt cpenu npyrux ranaktuk. Onpenenats Mmecto CojiHeUHOU cucTeMBbI B ["anakTuke.
OneHuBaTh NOPSAOK PACCTOSHUN J0 KOCMHUUYECKUX 0OBEKTOB.

OnuceIBaTh CyTh KPACHOTO CMELIEHUS U €r0 UCIIOJIb30BAHNE IPU U3YUYEHUH TATAKTHUK.

[Ipu BoAUTH KpaTKOE U3JI0KEHNUE TEOPUU BOoJIBIIOro B3phIBa U TEOPUH PACIIHPSIIOIICHCS
Bcenennoi.

OOBACHATD CYTh MOHATUHN «TEMHASI MATEPUS» U KTEMHAsE SHEPTUS».

[TpuBOIUTH IPUMEPHI UCTIOTB30BAHUS 3aKOHOB (PU3UKHU AJ1s1 OOBSCHEHUS PUPOIbI
KOCMHUYECKHX 0OBEKTOB.

PaGotate B mape u rpyrre npu BbIIOJHEHUH MPAKTUYECKUX 3aJaHHH.

Hcnonb3oBate MHTEpHET AJIs TOUCKA U300paKEHUM KOCMUYECKUX 00BEKTOB U MHGOpMAIH 00
UX 0COOEHHOCTSIX.

Y4acTBOBaTh B 00CYKJICHIH U3BECTHBIX KOCMHUECKUX UCCIIEI0OBAaHUN. BBIIEnaTh COBETCKUE U
pPOCCUICKHE TOCTUKEHHSI B 00JIACTH KOCMOHABTUKHU U MCCIEI0BaHUs KocMoca. OTHOCUTHCS C
YBaXXE€HUEM K POCCUHCKHM YYEHBIM U KocMOHaBTaM. Haxoaute B nuteparype u UutepHere
CBEJICHMsI Ha 33/IaHHYI0 TeMy. [ OTOBUTB pe3eHTally U COOOIIEHUS 0 N3YYEHHBIM TEMaM.

IToBTOpeHnue 2 yaca
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