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I[TepedeHb KOHTPOIBHBIX paboT

Ne Bun xonTpoNs/Ha3BaHEE
10 xnacc
1. | «Kunematukay.
2. | «/luHamukay.
3. | «3aKkoHBI COXpaHCHHUS B MEXaHHUKE
4. | «OcHoBbl MKT»
5. | «OcHOBBI TEPMOIMHAMHUKIY.
6. «3MeHeHMs arperaTHbIX COCTOSIHUM BEILLIECTBaY.
7. | «DneKTpocTaTHKay.
11 kaace
1. | IloCTOSHHBII NMEKTPHIECKHIT TOKY.
2. «MarHuTtHoe nosey, «DIeKTPOMarHUTHAsE UHTYKIHSD».
3. | «MexaHuueckue KoneOaHus U BOJIHBI», «DIEKTPOMArHUTHbIE KOJICOAHHS U BOJIHBI».
4. | «3aKOHBI T€OMETPUYECKON ONTHKIY», «BoIHOBas ONTHKAY.
5. | «KBaHTOBas u3nKay.
IpaxTiyeckas 4acTb MPOrpaMMel (1a00paTopHBIE PAOOTHI)
Ne TeMbl 1aOOpaTOPHBIX PaboT
10 kJaace.
1.| «HccnenoBaHue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABUKEHHSD).
2.| «UccnenoBaHue ABIKEHHS Tella, OPOMIEHHOTO TOPH3OHTAIIBHO.
«VI3yueHue IBIDKEHHS Tela 110 OKPY)KHOCTH HOJ{ JEHCTBHEM CHJI YIPYTOCTH U TSDKECTHY.

4.| «MccnenoBaHue N3MEHEHHUS Beca Tela IIPU €ro JBIDKEHHH C YCKOPSHUEM».

5.| «M3mepenue Ko3pPUIHEHTa TPEHHUS CKOJIBKEHHUS.

6.| «3ydueHHe H30TEPMHIECKOTO MPOIECCay.

7.| «/M3yueHue ypaBHEHUS COCTOSIHHS HAEATLHOTO ra3ay.

«/3MepeHne OTHOCHTEILHON BIa)KHOCTH BO3/TyXay.
9.| «M3mepeHne TemMIiepaTypsl KPHCTAIUTH3AIMY ¥ YACIHHON TEIUIOTHI IUIABICHNUS BEIIECTBA.
10 «VM3MepeHue MEeKTPUIECKON eMKOCTH KOHIEHCATOPay.
11kanace

1. «M3mepenne DJIC U BHYTPEHHETO CONPOTUBIIEHHS HCTOYHUKA TOKaY.
2. «/3roToBNICHHE rATFBAaHNYECKOTO SIEMEHTA U HCIBITaHHE €r0 B ICHCTBHI».
3. «VccnenoBanye 3aBUCHMOCTH COIPOTUBIICHHS ITOJYIIPOBOHHKA OT TEMIIEPATyPhD».
4. «HccnenoBanue KonebaHUi MPYKUHHOTO MasTHUK).
5. «HccnenoBanue KojaecOaHU HUTIHOTO MasSTHUAKAY.
6. «OrmpezeneHne CKOPOCTH 3ByKa B BO3TYXE.
7. «MccnenoBanue sBiIeHUH HHTEPYEPEHIUH U TU(PAKIUU CBETaY.
8. «/3MepeHne ecTeCTBEHHOTO PaIHallHOHHOTO (hoHay.




IosicHUTENLHAA 3aNMNCKA

Hacrosimast paboyast mporpamMma HanycaHa Ha OCHOBaHHH CJIEYIOIMX HOPMATUBHBIX JIOKYMEHTOB!
Pabouas nporpamma o ¢usuke s yyamuxces 10-11 kiaccoB npeaHazHaueHa 1uist 0a30BOro YpOBHs H pa3paboTaHa B COOTBETCTBHH C:

. DenepanbHbM 3akoHOM OT 29 nexadps 2012 roga N 273-03 «O06 obpasoBanuu B Poccuiickoit Oenepanuny»;

. DenepanbHBIM TOCYAapCTBEHHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHMUs, yTBEPKIASHHBIM MPUKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku PO
ot 17 nexabpst 2010 roma Ne 1897 «O6 yrBeprkaennn denepanbHOro rocyAapcTBEHHOr0 00pa30BaTebHOIO CTAHAAPTa OCHOBHOTO 001Iero 00pa3oBaHusDy
C U3MEHEHUSIMY, YTBEP KACHHBIMU IpHKa3oM MunoOprayku Poccun ot 29.12.2014 Nel644.

Pabouas nporpamma pa3paboTaHa ¢ y4eToM:

. IIpuxaza MunuctepcTBa obpasoBanus 1 Hayku PD ot 31.03.2014 1. Ne253 "O6 yTBepskaeHUH (eaepalbHOro MepedHs yIeOHNKOB, PEKOMEHIYEMBIX K
HCIIOJIb30BAHUIO IIPH Peain3aliii HMEIOIINX rOCyIapCTBEHHYIO aKKPEAUTALIMIO 00Pa30BaTENIbHBIX IPOrPaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero obiero oopazoBanus".

. ITpukaza MunoOpuaykn Poccun ot 21 anpens 2016 roga Ne 459 «O BHeceHnu u3MeHeHui B deJiepaabHblil IepeyeHb y4eOHUKOB, PEKOMECH/IOBAHHBIX K
UCIIONB30BAHHIO TIPY PEATH3aIMI UMEIONINX TOCYIAPCTBEHHYIO aKKPEAUTANUIO 00pa30BaTeIbHBIX IIPOrpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO 00IIero
cpeaHero oouero 00pa3oBaHusl, YIBEpKIACHHBIN IprKka3oM MuHucrepersa oOpazoBanus U Hayku Poccuiickoil @enepanuu ot 31 mapra 2014 1. Ne 253y

. CaHUTapHO-DIHEMHOIOTHIECKAM TPEOOBAHMAM K YCIOBUSIM M OpPTraHM3alMK OOydeHHS B 0OIIe0Opa3oBaTENbHBIX OPTaHU3AMAX, YTBEPIKACHHBIX
IIOCTaHOBJIEHUEM [ JITaBHOrO rocy1apcTBEHHOro canuTapHoro Bpaya P® ot 29.12.2010r. Nel89.

e Meroanueckue pPeKOMEHIALUM O CO3JaHMIO M (DYHKIMOHUPOBAHHUIO B 00LIC0OpPAa30BATEIbHBIX OPraHU3ALMAX, DACIIONIOKCHHBIX B CEJIBCKOI
MECTHOCTM M MalblX TIOpojax, IEeHTPOB 0Opa3oBaHHs €CTECTBEHHO-HAYyYHOM M TEXHOJIOTHYecKoil HampasieHHocTed («Touxa poctay)
(YtBepkueHsl pacrnopsbkenueM MunucreperBa npocBeniennst Poccuiickoit ®enepaimu otl2suBaps 2021 . NoP-6)6.

e  Meroauueckue PEKOMEHAALMU II0 CO3JaHHMI0 M (DYHKUMOHHPOBAHHMIO JETCKHX TexHomapkoB «KBaHTopuym» Ha ©0as3e 001ieo06pa3oBaTeIbHBIX
opranmsaimii (yTB. pacmopsbkeHrHeM MuHHCTepCTBa MpocBeenus Poccuiickoit ®enepanun ot 12.01.2021 No P-4).

. IIpumepHble porpamMmsl 1o yaeOHsIM npeaMeraM. dusuka. 10-11 xmaccer. @T'OC — 2020 rox.

e  M.Allerposa, N.I' KynukoBa, ®usuka. Paboune nporpammer. M.-poda, 2020r.

CormnacHo yueOHOMY IIaHy Ha u3ydenne ¢pu3uku B 10-11 xacce otBogutes 340 gacoB (68 yueOHBIX Hellen), U3 pacdera S 4acoB B HEIEIIO.
Pabouas nporpamma opreHTHpoBaHa Ha ucnoib3oBaHne YMK: ®@usmka. 10 kiacc: yueOnuk, aBrop I'.SI.Mskumes, M.A. CHHSKOB yriIyOJIeHHBII
ypoBeHb u Pusuka. 11 kinace: yue6nuk, aprop I'. SI.Msikumies, yriryGiaeHHBIH ypOBeHb UL 00I1e00pa30BaTeIbHBIX YIPESKACHUH, BXOAAHH B cocTaB YMK
o ¢usuke s 10-11 kinacca, pekomennoBaH MuHHCTEPCTBOM 00pa3zoBanusi Poccuiickoii denepannu.

HesnsiMu u3ydeHust GU3NKHU B CPEIHEH MIKOJIE SBISAIOTCA:

* (popMupoBaHHe Y 00y4aIOIIMXCsl yMEHHs BUJIETh U OHUMATh IIEHHOCTh 00Pa30BaHMs, 3HAUMMOCTb (PU3HYECKOr0 3HAHMS UL Ka)KAOTrO YeIoBeKa,
HE3aBUCUMO OT €ro Npo()eCCHOHATBHON ACATEIbHOCTH; YMEHUH pa3nu4aTh (HakThl U OLECHKU, CPABHUBATH OLCHOYHBIC BBIBOJbI, YCTAHABIMBATH HX CBS3b C
KPUTEPUSIMH OLCHOK, (OPMYINPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* opmMupoBaHne y 00y4aromuxcs LEJTOCTHOTO MPEJICTABICHNS O MUPE U POJIN (U3HUKH B CO3JAHUH COBPEMEHHON €CTECTBCHHO-HAYYHOH KapTHHBI
MHpa; yMEHHS OO BSICHSTH IIOBE/ICHIE 00BEKTOB U IIPOLECCHI OKPYIKAIOIIEH NeHCTBUTEILHOCTH — MPUPOAHOM, COMUATBHOM, KYJIbTYPHOIT, TEXHHIECKOH Cpebl,
HCTIONB3YS UL ATOTO (PH3MUECKHE 3HAHUS,

* IpHOOpeTeHne O0YYAIONIMMHUCS OIBITa Pa3sHOOOPa3HON AESTEILHOCTH, ONbITA ITO3HAHUS M CAMOIIO3HAHWS; KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHTHOCTEH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHNUE JUIS PA3JIIHBIX BUJIOB JESTEILHOCTH, — HABBIKOB PELIEHUs IPOOIIeM, IPUHATUS PeLIeHHU, TO¥CKa,
aHanm3a 1 00paboTKH MH(POPMAIMH, KOMMYHUKATHBHBIX HaBLIKOB, HABBIKOB M3MEPEHHIA, COTpYIHIUUECTBA, Y3(G(PEKTHBHOrO M OS30MaCHOTO HCIOIb30BAHHS
Pa3INYHBIX TEXHHIECKHUX YCTPOICTB;

* OBJIAJICHHE CHCTEMOIl HayYHBIX 3HAHHH O (DM3UUECKUX CBOHCTBAX OKPYXKAIOIIETO MHUpa, 00 OCHOBHBIX (DM3MYECKUX 3aKOHAX M O CIOCO0aX MX
HCIIONIb30BAHMS B PAKTUYECKON KU3HH.

EcrecTBeHHOHayYHOE HANIPABJICHHE.

Ha 6a3e mxonst B cpepe 00MI€ro 1 JOMOIHUTENBHOTO 00pa30BaHMs, OTKphITa «Touka pocTay ecTEeCTBEHHOHAYYHOTO HANIPABICHNS JUIS PACIINP CHHS
cojepxkanus obmero obpasosanns. IIpn pabore ¢ obopynoBanmeM «Toukw pocTay y ydamuXcsl pa3BHUBAIOTCS €CTECTBEHHO-HAydHasl, MaTeMaTHUeCKas,
nH(POPMAIMOHHAs TPAMOTHOCTB, (POPMUPYETCsI KPUTHYECKOE M KPEaTHBHOE MBIIIICHUE, COBEPIICHCTBYIOTCS HABBIKM €CTECTBEHHOHAYYHOW HAIPABIEHHOCTH,
a TaK’Ke TIOBBINIACTCS Ka9eCTBO 00pa3OBaAHMSL.

Il1anupyeMble pe3y/IbTAThI 00yYeHHs
JINYHOCTHBIMH pe3yJIbTaTaMH 00y4eHHs (PH3UKE B CPEIHEH HIKOJIE SBISIOTCS:

* 6 cihepe omHoweHull 0OyUarWUXCs K cebe, K c80eMy 300p06bI0, K NO3HAHUI ceOsi — OPUCHTAIHS Ha JOCTIKCHHE JIMYHOTO CYACThsI, Pealln3aliuio
MO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB, HHUIIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh H CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENEHHUI0, CIIOCOOHOCTDH
CTaBHTb LIEIM U CTPOUTH )KH3HEHHBIE IUTAHbL; TOTOBHOCTH U CIIOCOOHOCTH 00ECIIeUHTh cebe M CBOMM OJI3KHUM JJOCTOHHYIO KH3HB B IIPOLIECCE CAMOCTOSITENIBHO,
TBOPYECKOH U OTBETCTBEHHOH AESITEILHOCTH, K OTCTAHBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, BBLIPAOATHIBATH COOCTBEHHYIO MO3HIHUIO IIO
OTHOIICHUIO K OOIIECTBEHHO MOJIUTUYECKUM COOBITHSM HPOILIOrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHHS M OCMBICICHUS HCTOPHHU, TyXOBHBIX LIEHHOCTEH U
JIOCTIDKEHHMIT Halelt cTpaHbl, K CAMOPa3BUTHIO M CAMOBOCIIUTAHHIO B COOTBETCTBHH C OOLIEUEIIOBEYECKUMH [IEHHOCTSIMHU M UIeaIlaMHU TPakIaHCKOT'0 O0IIeCTBa;
NPUHATHE U PEANN3ALMI0 [EHHOCTEH 3J0pOBOro M 6e30macHOro odpasa JKM3HH, OEpe)HOe, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOLICHHE K COOCTBEHHOMY
(hH31UUeCKOMY U IICHXOJIOTHIECKOMY 3/I0POBBIO;

* 6 cihepe omnowenui o6yuarowuxcs k Poccuu kax k Pooune (Omeuecmsy) — poccuiickas HIEHTHIHOCTD, CIIOCOOHOCTh K OCO3HAHHIO POCCHUCKOM
HUAEGHTHYHOCTH B IIOJIUKYIBTYPHOM COLIIyME, YyBCTBO MPUYACTHOCTH K HCTOPUKO-KYIbTYPHOU OOLIHOCTH POCCHICKOr0 Hapoaa u cyasoe Poccun, maTpuotusm,
TOTOBHOCTH K CiIyxeHuto OTeuecTBy, €ro 3aIluTe; yBaKeHHE K CBOEMY HApOAy, UyBCTBO OTBETCTBEHHOCTHU Hepel PoamHOM, roprocTs 3a CBOI Kpaii, CBOIO
Ponuny, 3a mpouuioe U HacTosIiee MHOTOHAIMOHAIBLHOTO Hapona Poccuu, yBakeHHE roCylapCTBEHHBIX CUMBONOB (rep0, ¢uar, rumH); GopmupoBaHue
YB@OKEHUSI K PYCCKOMY SI3bIKY KaK TOCyJlapCTBEHHOMY s3bIKy Poccuiickoit depepanuu, sBISIONEMYCSI OCHOBOW POCCHHCKOM MACHTHYHOCTH M TJIABHBIM
(hakTOpPOM HAIMOHAIBHOIO CAaMOOIPEIEIICHNS; BOCIHTAHHE YBAXKCHUS K KYJIbTYpe, A3bIKaM, TPaJHIHIM U 00bIYasiM HapOoJIOB, IPOKUBAIOIINX B Poccuiickoi
Denepanuu;

* 6 cthepe omnowenull 0OYUAIOWUXCA K 3AKOHY, 20CYOApCmMEy U K epajdcOaHCKoMy obujecmsey — TPaXKIaHCTBEHHOCTb, IPaKIaHCKas MO3HISL
AKTUBHOTO U OTBETCTBEHHOIO WICHA POCCHHCKOrO OOIIecTBa, OCO3HAIOIIETO CBOM KOHCTHTYLIMOHHBIC IpaBa M OOS3aHHOCTH, YBaKAIOIIETO 3aKOH U
MIPaBOINIOPSIOK, OCO3HAHHO MPHHNUMAIOIIETO TPAIUIIMOHHBIC HAIIMOHAIBHBIC M O0IEYE/IOBEYECKIE I'yMaHHCTHIECKUE U IEMOKPATHIECKUE [ICHHOCTH, TOTOBOT'O


http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/8209
http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/8209
http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/8209

K Y4acTHIO B OOIIECTBEHHOI )XM3HM; NIPU3HAHKME HE OTYYXKIAEMOCTH OCHOBHBIX TIPaB M CBOOOJ 4eNIOBEKA, KOTOPhIC MPHUHAUICKAT KAKJIOMY OT POXKACHHS,
TOTOBHOCTh K OCYIIECTBIICHUIO COOCTBEHHBIX paB n cB0OOK 6e3 HapyIICHUS
mpaB U CBOOOJ APYTHX JIHI, TOTOBHOCTb OTCTaUBaTh COOCTBEHHBIC IIPaBa U CBOOOMBI UeIOBEKA U IPaXKJAHWHA COITACHO OOMICNPHU3HAHHBIM IPHHIUIIAM U
HOpPMaM MEXIyHapOIHOIO IpaBa U B cOOTBeTcTBHH ¢ Konctutymueil Poccuiickoit denepanuu, npaBoBas U IOIUTHIECKAs] TPAMOTHOCT; MHPOBO33PCHHE,
COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BHTHs HAyKH M OOIIECTBEHHOH NPAKTHKM, OCHOBAaHHOE Ha JHANOre KyIbTyp, a TakKe PasiH4HbIX (HOpM
OOLIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTA B IOIMKYIBTYPHOM MHUPE; HHTCPHOPHU3ALUS LEHHOCTEH NEeMOKPAaTHH M COLMAIBLHOI COTMAAPHOCTH,
TOTOBHOCTH K JIOTOBOPHOMY PEryIMPOBAHUIO OTHOIICHUH B TPYIIIIE WM CONUAILHOM OpraHN3aliy; TOTOBHOCTb 00YJaIONIIHXCS K KOHCTPYKTHBHOMY yY4acTHIO
B NPUHATUH PEIICHUH, 3aTPAarUBAIONIMX IIpaBa M HHTEPECHl, B TOM 4YHCIE B PA3IMYHBIX (OpMax OOMIECTBEHHOW CAMOOPraHM3AIMU, CaMOYIPABICHUS,
OOIIECTBEHHO 3HAYUMOH JEATEIbHOCTH; NPUBEPKEHHOCTh HJCAM HHTEPHALMOHAIN3MA, JAPYKOBI, PABEHCTBA, B3aMMOIIOMOIIM HApOJOB; BOCIHTaHHUE
YBaKUTEIBHOIO OTHOIICHHS K HALIMOHAJILHOMY JOCTOUHCTBY JIFOCH, X UyBCTBAM, PEIMTHO3HBIM yOEKICHUSIM; TOTOBHOCTh O0YYAIOIIMXCS IIPOTUBOCTOATh
HJICOJIOTUM SKCTPEMU3MA, HALMOHANN3MA, KCeHO(DOOHH, KOPPYILUHU, AUCKPUMUHALMHI O COLHAIBHBIM, PEITUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM
U IPYTUM HETaTUBHBIM COLIUAIIBHBIM SBICHUSIM;

* 6 chepe omnoweHull OOYHAIUWUXCSL C OKPYHCAIOUWUMU TH00bMU — HPABCTBEHHOE CO3HAHKE U MOBE/ICHUE Ha OCHOBE YCBOCHHS O0IIEUETOBEYECKUX
LIEHHOCTEH, TOJICPAHTHOTO CO3HAHMS U MOBEJICHUS B HOJINKYJIBTYPHOM MHPE, TOTOBHOCTH M CHHOCOOHOCTHU BECTH JIHAJIOT C APYTUMH JIFOJbMH, JOCTHIaTh B HEM
B3aMMOIIOHHMAHHUS, HAXOJUTh OOIIKME LEIH U COTPYIHUYATD JUIS MX JOCTHKCHHS; IPUHATUE TyMAHUCTHYECKHX LIEHHOCTEH, OCO3HAHHOE, YBaKUTEIBHOE 1
J0OpOoXKeNaTeIbHOe OTHOIICHHS K APYroMy YelOBEeKY, €ro MHEHHIO, MUPOBO33PEHUIO; CIOCOOHOCTEH K CONECPEKUBAHHIO U (OPMHUPOBAHHS MO3HUTHBHOTO
OTHOLIEHUS K JIFOJSIM, B TOM YHCJIE K JIMIAM C OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3[0pPOBbsS H HHBAINIaM; OCPEKHOE, OTBETCTBEHHOC M KOMIIETEHTHOE
OTHOLIEHUE K (PH3UIECKOMY H IICHXOJIOTHIECKOMY 30POBBIO IPYTUX JIOAEH, yMEHHE OKa3bIBATh IEPBYIO IOMOIIb; (POPMUPOBAHNE BHIPAXKEHHOI B TIOBEICHIN
HPaBCTBEHHOH IIO3MIIMK, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOpY J0Opa, HPaBCTBEHHOIO CO3HAHMS H IIOBEICHUS HAa OCHOBE YCBOCHHS
00IIeueIOBeYeCKHUX IEHHOCTEH U HPAaBCTBEHHBIX UyBCTB (UECTH, JONTA, CIIPABEATUBOCTH, MIJIOCEPAUS H IPYKETIO0Us); KOMICTEHIIMH COTPYIHUYECTBA CO
CBEPCTHHKAMH, A€TbMH MIJIAJIIIETO BO3PAcTa, B3pOCIBIMU B 00pa30BaTeNbHOM, OOMIECTBEHHO MOJIE3HOH, yIeOHO-HCCIeI0BATENbCKOM, IPOSKTHOH H APYrUX
BUJIAX JICATEIBHOCTH,;

* 6 cihepe omuoutenull 06YUAIOWUXCA K OKPYHCAIOUWEMY MUPY, K HCUBOU NPUPOOe, XYyOOHCECMEEHHOU KYIbNype — MHUPOBO33PEHHE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKM, 3HAYUMOCTb HAyKH, TOTOBHOCTh K HAay4HO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEPHON MH(pOpMAIHEH O
MEePEe/IOBBIX JTOCTHKECHUSIX U OTKPBITUSX MHPOBOIl M OTCUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHMSAX 00 yCTpOiCTBE MHpa M OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTb K OOPa30BaHHUIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSHKCHUH BCEH JKM3HM; CO3HATEIbHOE OTHOIICHHE K HEIPEPHIBHOMY
00pa30BaHUIO KAaK YCIOBHIO YCICIIHOW MPO(hEeCCHOHANBHON M OOIIECTBEHHOH NEATENIbHOCTH; dKOJIOTHIECKAst KYIbTypa, Oepe:KHOE OTHOLICHHS K POIHOM
3emiIe, IPUPOAHBIM GoratcTBaM Poccuu 1 Mupa, ITOHMMaHKE BIUSHIS COLUATEHO-9)KOHOMHYECKHX IPOLIECCOB Ha COCTOSTHUE IPUPOIHOM U COLMAIBEHON CPEIbl,
OTBETCTBEHHOCTU 33 COCTOSIHHE HPHPOIHBIX PECYpCOB, YMEHHIl M HaBBIKOB PAa3yMHOTO INPUPOIOINOJIB30BAHMS, HETEPIHMOIO OTHOLICHUS K JICHCTBHSIM,
MIPUHOCSIIAM Bpe]] 9KOJIOTHH; IPUOOPETEHHUE OIIbITa IKOJIOr0-HANIPABICHHOH IesSTEeIbHOCTH; ICTETHIECKOE OTHOLIECHHS K MUPY, TOTOBHOCTb K 9CTETHYECKOMY
00ycTpoicTBY COOCTBEHHOTO ObITa;
* 8 chepe omnoutenuil odbyuarOwuxcs K mpyoy, 8 cghepe coyuanbHO-IKOHOMULECKUX OMHOWeHUll — yBaKEHHE BCeX (JOPM COOCTBEHHOCTH, TOTOBHOCTH K
3allUTe CBOCH COOCTBEHHOCTH; OCO3HAHHBINH BBIOOp Oyayiiel mpodeccuu Kak IMyTh M CIOCO0 pealr3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; FOTOBHOCTh
00y4aroIIUXCst K TPY10BOH IPO(ECCHOHATIBHOIM IEATEIBHOCTH ULl TOATOTOBKH K PEIICHUIO JINYHBIX, O0IIIECTBEHHBIX, TOCY1aPCTBEHHBIX, O0LICHAIIOHATBHBIX
1po6ieM; TOTPeOHOCTh TPYAUTHCS, yBaXKEHHE K TPYY U JIIOAAM TPyZa, TPYIOBBIM JOCTHXKEHHAM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOLICHUE
K pa3HbIM BHJAM TPY/OBOH JIEATEIbHOCTH, TOTOBHOCTh K CaMOOOCITY)KHBAHHIO, BKJII0Yasi 00y4EHHE U BBITIOJIHEHHE JOMAIIHUX 0053aHHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl 00yueHNUsI (DH3UKE B CPEIHEH MIKOJIC TIPEACTABICHBI TPEMsI IPYIIIAME YHUBEPCATbHBIX yICOHBIX JCHCTBHIA.

Peryn1siTuBHBIE yHHBepcaJabHble YUeOHbIe JeiicTBHs
BoinyckHuk nayuumca:

* CaMOCTOSITENIBHO OINPECNATh LENH, CTaBHTh M (POPMYIMPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATENBHOW NEATEIBLHOCTH W JKU3HEHHBIX CHTYAIHsX;
° OIICHMBATh PECYpPChl, B TOM UYHCJIE BpeMs M JApyrue HeMaTepHalbHbIe PECypChl, HEOOXOAUMBble ISl JOCTIDKGHMS IIOCTABJICHHOW paHee Ienu;

*COTIOCTABJIATH HMMEIOIIHEeCS BO3MOXHOCTH " HE0OXOIUMBIE Jiniv:s JIOCTHOKEHUS e pecypcsl;
*OpraHU30BbIBAThH 9 eKTUBHBII TIOUCK pecypcos, HE0OXOIUMBIX hinivs JIOCTHKCHUS TTOCTaBJICHHOM eIy,
*ONpeIeNATh HECKOJIBKO myTei JTIOCTHIKEHHSI MOCTABJICHHON 1eJIH;
* BBIOMPATH ONTHMAJIBHEIN ITyTh JOCTIDKEHHS LEN ¢ yIeTOM 3()(PEeKTHBHOCTH PACXOIOBAHUS PECYPCOB M OCHOBBIBASCH HA COOOPayKEHHSIX STUKH U MOPAJIH;
*33]1aBaTh rapameTpsl " KpPHUTEPHH, o KOTOPBIM MOHO OIIPEEIINTD, qTo eib JIOCTUTHYTA;
*COIOCTABJIATH MOJTYYCHHBII pe3yibTaT JIESITEIIbHOCTH c TOCTABJICHHOM panee LEJNBIO;

* OLICHUBATH ITOCIICICTBUSA JTOCTHIKCHUA TTOCTABJICHHOM €I B y‘leGHOﬁ JEATCIIBHOCTH, COOCTBEHHOM KHU3HU U KH3HH OKpYy’Karomux H}Ollef/'l.
Ilo3naBaTeJbHBIE yuuBepcajibHbIe y‘leﬁ]—lble HeﬁCTBHﬂ

Bbmycxuux Hayuumcsa:

M KPUTHUYICCKH OIICHUBATH n HUHTEPHPETHPOBATH PIH(I_)OpMaLII/IIO C Ppa3HbIX HOSHHHﬁ;

M pacrio3HaBaTb n (bHKCHpOBaTL IIPOTUBOPEIH B I/IHCI)OpMaLII/IOHHBIX HUCTOYHHKAX;

* HCHOJIb30BATh PA3JIMYHBIC MOJICIBHO-CXEMATHYCCKUE CPEACTBA UIA NOPCACTABJICHUA BBIABJICHHBIX B I/IH(I)OpMaIII/IOHHLIX HUCTOYHHUKAX HpOTI/IBope'-II/II‘/II;
* OCYWECTBJATH pa3B€pHyTLII\/'I PIH(bOpMaLIHOHHLIﬁ TMOUCK W CTaBUTh Ha €ro OCHOBE HOBBIC (y‘{e6HBIe n 1'[03HaBaTeHLHBIe) 3aaavu,

. HCKaTh u HAXOJIUTh 00001IeHHEIE CIIOCOOBI pemieHus 3a71a4;
* NPUBOAMTH KPHTUYECKHE AaPryMEeHThI, KaK B OTHOIIGHHMM COOCTBEHHOTO CYXIEHHS, TaK M B OTHOIUGHHUM NEHCTBHIl M CyXKIEHHil Jpyroro;
. aHAIM3HPOBATH u peoOPa3oBbIBATH Hpo0GIeMHO-TIPOTHBOPEUHBBIE CHUTYaIUH;

* BBIXOJUTH 32 PAMKH y4eOHOT0 IpeMeTa H OCYIIECTBISTh IIeJICHANPaBICHHBIH IIONCK BO3MOXKHOCTEH IIHPOKOT0 IIEPEHOCa CPEICTB U CIIOCOOO0B JICHCTBYIS;
* BBICTPaMBATh MHANBUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYECHHS CO CTOPOHBI APYIHX YYaCTHHKOB U PECYypCHBIC OIPaHHYCHHS;
* MEHATHb W yAEPKUBATh Pa3HbIC MO3HIHUM B MO3HABATEIHHON NEATENBHOCTU (OBITh YUCHHKOM U y4uTeneM; (pOpMyIUpOBaTh 00pa30BaTeNbHBII 3ampoc U
BBINOJIHSTh KOHCYJBTaTHBHBIC (DYHKIIMH CAMOCTOSTENBHO; CTaBHTh HMPOOJIEMYy M padoTaTh HAJl €€ PelICHHEM; YIpPaBJISITh COBMECTHOH MO3HABATEIHLHOM
JEATENbHOCTHIO U OAIUHATHCS).

KoMMyHHKAaTHBHBIE YHHBepcaIbHble yueOHbIe JeiicTBHsI
Buvinycknuk nayuumces:

* OCYILIECTBIIATE ACIOBYI0 KOMMYHUKAIMIO, KaK CO CBEPCTHHKAMU, TaK U CO B3POCIBIMH (KaK BHYTpU 00pa30BaTeIbHON OPraHU3aluy, TaK H 3a ¢¢ IpeenaMu);
* IIPH OCYIIECTBICHUHU TPYNIIOBON PabOTHI OBITH KaK PyKOBOAUTENEM, TaK U WICHOM IPOCKTHONH KOMAH/BI B Pa3HBIX POJIX (TEHEPaTOPOM HIECH, KPUTUKOM,

HCIIOJIHHUTETIEM, MPE3EHTYIOIUM u T. 1.);
° pa3BepHyTO, JIOTHYHO M TOYHO H3/IaraTh CBOIO TOUKY 3PCHHSA C MCIIOIb30BAHMEM Aa[CKBATHBIX (YCTHBIX M IHCHMEHHBIX) SI3BIKOBBIX CPEICTB;
. pacmo3HaBaTh KOH(IIHKTOTCHHbIC CHUTyalluH u IIpe0TBpaIlaTh KOH(IUKTHI bi () uxX AKTUBHOU a3sbr;

° KOOPAMHUPOBATH M BBIIONHATH padOTy B YCIOBUSX BHPTYIbHOTO B3aUMOJCHCTBHMS (MM COYETaHHS PEATbHOrO M BHPTYaJIbHOIO);
. COTJIaCOBHIBATh TO3UIHH YJICHOB KOMaHIbI B mporecce paboTbt HaI o0mmM™M MPOIYKTOM;



* IPEACTaBIATh IYOINYHO pE3yIbTaThl MHIMBHAYaIbHOH M TPYNIOBOH NEATENBHOCTH, KaK IIepe] 3HAKOMOIH, Tak M Iepel He3HAKOMOH ayIuTOpHei;
* noaOWpaTh TApTHEPOB JUIS JENOBOH KOMMYHMKALMM HCXOAS M3 COOOpa)KCHWH pe3ylbTaTHBHOCTH B3aMMOACHCTBMS, a HE JIMYHBIX CHUMIIATHH;
. BOCHPHHUMATH KPUTHYECKUE 3aMedaHUsT KaK pecypc COOCTBEHHOTO pa3BUTHS;
* TOYHO U eMKO (OpMyIHpOBATh KaK KPUTHYECKUE, TAK U OJOOpHUTENbHBIC 3aMEUaHMS B afpec APYTHX JIOAeH B paMKaxX JenoBOd U oOpa3oBaTelbHOU
KOMMYHHKALIIH, U30€erast IPY 3TOM JINYHOCTHBIX OLEHOYHBIX CYXKICHHH.

TIpeameTHbIe pe3yabTaThbl 00y4YeHHs (HU3MKE B CPEIHEN LIKOJIE MPEICTaBICHBI s 0a30BOTO (2 4 B HEZICINIO)
Bovinycknuk na 6a3o6om ypoene Hay4uUmcs:

* IEMOHCTPHPOBATh Ha IIPUMEPax polb U MecTo (GU3HKU B (GOPMHPOBAHHH COBPEMEHHOW HAayYHOH KapTHUHBI MUpA, B Pa3BUTUH COBPEMEHHBIX TEXHHKH U
TEXHOJIOTUH, B MIPAaKTHYECKOM JIeATEIbHOCTH JIIOJIeH;
. MIOKa3bIBaTh Ha IpHMepax B3aHMOCBSI3b MEXIY ¢m3uKoit u JIPYTUMH €CTECTBEHHBIMU HayKaMu;
* YCTaHAaBIMBAaTh B3aUMOCBS3b E€CTECTBCHHO-HAYYHBIX SBICHHH ¥ IPHMEHSITh OCHOBHBIC (H3MUCCKHE MOJENM Il HX OINUCAHUS H OOBSCHEHHS;
* HUCIIONB30BaTh MH(OPMALHIO (PU3MYECKOTO COACPKAHMS IIPU PEIICHUH y4eOHBIX, NMPAKTHYECKHX, MPOCKTHBIX M UCCIEAOBATENbCKUX 3a/ia4, HHTCIPUPYS
HH(POPMALIHIO u3 Pa3IHYHBIX HCTOYHHKOB u KPUTHYECKH ee, OLICHUBAS;
* pa3nH4aTh M yMeTh UCIIONB30BaTh B y4eOHO-UCCIIENOBATEIBCKOM NEATEIbHOCTH METOABI HAYYHOTO HCCIeoBaHUs (HaOJIoJeHHe, OIICaHue, H3MEpEeHHe,
9KCHEPHMEHT, BBIIBHKCHHE THIIOTE3bI, MOACINPOBAHUE U T. .) U HOPMBI HayqHOro no3HaHuUs (PaKThl, 3aKOHbI, TEOPHH), IEMOHCTPHUPYS HA IPUMEPAX HX POJIb
u MECTO B Hay4HOM HO3HAHUH;
* MIPOBOJUTH NPSMBIE H KOCBEHHBIC M3MEPEHHs! (GU3HUIECKUX BEIUYHH, BHIOMpAs M3MEpUTEIbHbIC IPHOOPHI ¢ yIeTOM HEOOXOAHMOH TOYHOCTH H3MEPEHUil,
[UIAHUPOBATh XOJ HM3MEPCHMIl, IOJIydaTh 3HAYCHHE M3MEPSEMOil BEIMYMHBI M OLCHHMBATH OTHOCHTENBHYIO IOIPEIIHOCTh HM3MEpeHust 1o (opmynam;
* BBINOJIHATD MCCIICOBAHHUS 3aBUCHMOCTEH MEXIy (PM3MUECKHMH BEIHYMHAMH: IIPOBOIUTH U3MEPEHMS U ONPEACIIATh HA OCHOBE MCCIICAOBAHMS 3HAUYCHHE
[apaMeTpoB, XapakKTEPH3YIOIINX [aHHYI0 3aBHCHMOCTb MEXIy BEIMYMHAME, ¥ JeJaTh BBIBOJ C y4EeTOM IIOTPEHIHOCTH  H3MEpPCeHHUIA;
* JICIIOJIB30BATh JUIS ONHCAHMS XapaKTepa HMPOTEKaHUs (YU3MYECKHX MPOLECCOB (PH3MYECKUE BEIMYHHBI M JIEMOHCTPUPOBATH B3aUMOCBS3b MEXIY HHUMHU;
* HCIIONB30BaTh JUIS ONMCAHMS XapaKTepa IIPOTEKaHHS (U3MUECKHX MPOLECCOB (M3MYECKHE 3aKOHbl C YY4eTOM TIPaHUIl HX HPUMEHHMOCTH,
* peIaTh Ka4eCTBEHHBIE 3aJa4H (B TOM YHCIIE U MEKIIPEAMETHOTO XapaKTepa), UCIONb3Ys. MOAENH, (GHU3HIeCKUe BEIMYUHBI M 3aKOHBL; BEICTPANBATh JTOTHIECKU
BEPHYIO LIEMOYKY O0BSICHEHHS (I0Ka3aTeIbCTBA) MPEATOKEHHOrO B 33/1aue Ipolecca (SIBICHHUs);

* pemiaTh pacyeTHBIC 3aJlaud C SIBHO 3aJaHHON ()M3HYECKON MOZENBIO: HAa OCHOBE aHAIM3a YCIOBHS 3alaudl BBIICIATH (HH3HUECKYI0 MOJENb, HAXOAUThH
(u3uyeckue BEIMYMHBI U 3aKOHBI, HEOOXOAMMBIC M [OCTAaTOYHBIC Ul €€ PELICHHs, HPOBOAUTH PACUYEThl U MPOBEPSTh MOJYy4YCHHBIH pPE3yJbTaT;
*  YYHTBIBATh TPAHUIBI IPUMCHECHMS  H3Yy4CHHBIX  (U3MUYECKMX Mojenedl Ipu  pemieHuH  (U3MYECKUX M MEXKIPEAMETHBIX  3ajauy;
* IPUMEHSTH 3HaHWS O NPUHIMIAX Pa0OTHl U OCHOBHBIX XapaKTePUCTHKAX W3YYSHHBIX MAIINH, IPUOOPOB M JPYTHX TEXHHYECKHUX YCTPOMCTB JUIS PEICHHS
MPaKTHYECKUX, y4eOHO-HCCIIeI0BATEIbCKUX u HPOEKTHBIX 3aj1ay;
* HCIIOJB30BATh 3HAHUS O (HH3UYECKUX OOBEKTaX W MPOLECccax B MOBCEIHEBHON XU3HU Ui 00eCIeueHus: 6E30IMacCHOCTU MPH OOpaIeHHH ¢ MpudopamMu u
TEeXHUYECKIMH YCTPOHCTBAMH, IJISI COXPAHEHHS 3[J0POBbSI H COOJIFOICHHSI HOPM SKOJIOTHIECKOTO IOBECHHS B OKPYKAIOIIeH cpejie, UL IPHHATHS PEICHIH B
TOBCEIHEBHOM JKM3HH.

Bl)Il'lyCKHPlK Ha 6a30BOM YPOBHE IMOJYYHUT BO3MOKHOCTH HAYYUTHCH:

* IOHMMAaThb M OOBACHATH LENIOCTHOCTh (PU3MYECKOH TEOPHHM, Pa3iInMyaTh IPAHULBI €€ HNPUMEHHMOCTH M MECTO B DSy APYTHX (U3MUECKHX TEOPHH;
*  BNajeTh  INpUEMaMH  IIOCTPOCHHS  TEOPETHYECKMX  JOKa3aTeNbCTB, a  Takke  HPOTHO3MPOBAHHMSA  OCOOCHHOCTEH  IPOTEKaHWs
(usugecknx SIBIICHU u IIPOLIECCOB Ha OCHOBE TOJIy4EHHBIX TEOPETHYECKUX BBIBOJIOB u JIOKa3aTeNIbCTB;
* XapaKTepHU30BaTh CHCTEMHYIO CBS3b MEXIy OCHOBOIIOJATAIONIMMU HAYYHBIMH ITOHATHUSIMH: HPOCTPAHCTBO, BpeMsi, MaTepHs (BELIECTBO, [10JIE), JBUKECHUE,
CHJIa, DHEPTHS;

*BBIZIBUTATH THIIOTE3bI Ha OCHOBE 3HAHUS OCHOBOIIOJIArAFOLIUX (buzugeckux 3aKOHOMEPHOCTEH u 3aKOHOB;
*CaMOCTOSITENIBHO IUIAHUPOBATH u MIPOBOJUTH (usuyeckue 9KCHEPUMEHTBI;
* XapaKTepH30BaTh II100aTbHBIEe IPOOIEMBI, CTOSIIE epel YeTI0BEYECTBOM: JHEPIeTHUECKHE, CHIPbEBbIe, SKOJIOTHIECKHE U PONIb (DM3UKH B PEIICHUH dTHX
npooJem;

* pelIaTh NPaKTHKO-OPUCHTHPOBAHHBIC KAYECTBEHHBIC M PACUCTHBIC (PU3MUCCKHE 3a/1a4H C BBIOOPOM (DH3UUECKON MOZEIH, HCIIONb3Ysl HECKOJIBKO (DH3NYECKUX
3aKOHOB WM tdhopmyu, CBSI3BIBAIOIIHX H3BECTHBIC ¢m3nueckne BEJIMYHHEI;
. OOBSICHATH TIPHHIAIIE] paboTEI u XapaKTEePHCTHKU H3YYCHHBIX MalllHH, prdOpoB u TEXHUYECKHX YCTPOHCTB;
* OOBSCHATH YCIOBHS NPUMCHEHMS! GU3MYECKUX MOJENCH MpH pelreHHH (QU3NYecKuX 3a7ad, HaXOAUTh a/ICKBATHYIO MPEITI0KEHHON 3amade (U3HIECKYIO
MOJIETTB, paspemiath npobemy, Kak  Ha  OCHOBE HNMEIOIITHXCSI 3HAHWH, TaK U TpH  TIOMOIIX METOJIOB OLICHKH.

TIpueMsbl, MeTO/BI, TEXHOJIOTHH

B ocHoOBe pa3BuTHs yHHBEPCAIBHBIX Y4EOHbBIX JEWCTBHH B OCHOBHOM HIKOJIE JIGKUT CUCTEMHO-AEATEIbHOCTHBIN 1MOAX01. B cooTBeTCTBUM C HUM
HMMEHHO aKTMBHOCTb y4allIUXCsl IPU3HAETCS] OCHOBOH IOCTHKEHHS Pa3BUBAIOLIMX LieNiel 00pa30oBaHus — 3HAHUS HE IEPEIA0TCsl B TOTOBOM BUJIE, a I0OBIBAIOTCS
CaMHMM YYaIllUMUCS B TIPOLIECCE NTO3HABATEIBHON NEATEIBHOCTH.

B cooTBeTcTBHM C JAaHHBIMH OCOOCHHOCTSIMU TPEIIoaraeTcs UCIOIb30BAaHUE CIEAYIOLIMX MEeJarorn4eCKUX TEXHOJIOTHIA: TPOOIEMHOr0 00y4YeH s,
pa3BHBAIOIIETO0 OOY4YEHHUS, KOHIEHTPUPOBAHHOIO OOYYEHHs, UIPOBBIX TEXHOJOTHMH, a TaKXe HCIOIb30BaHHE METOIOB IPOCKTOB, MHAMBHIYAIbHBIX H
TPYTIIOBBIX (JOPM PabOTHI.

Ipu npoBeneHNH YPOKOB MCIONB3YIOTCS TAK)Ke WHTEPAKTHBHBIE METOZbI, @ MMEHHO: paboTa B Ipymmax, MOJMIOT, Y4eOHbIH quanor, o0bsCHeHHE-
MPOBOKAIMS, JIEKIUSA-IUCKYCCHsl, yueOHas IUCKYCCHs, CEMHHAp, MIPOBOE MOJCIMPOBAHME, 3aIIMTa MPOEKTa, COBMECTHBIA MPOEKT, OpPraHU3alMOHHO-
JETEILHOCTHBIE UTPHI, JISJIOBBIe HIPhI; TPAAUIMOHHBIE METOIBL: JICKIH, pacckas, 00bsICHeHne, becena.

KonTtposnb 3HaHMH, yMEHUIl, HABBIKOB MPOBOAUTCS B (hOPME KOHTPOJIBHBIX Pa0OT, BBHIMOIHEHHS TECTOB, (PM3MYECKUX TUKTAHTOB, CAMOCTOATEIbHBIX
paboT, 1abopaTOpPHBIX PabOT, ONBITOB, IPAKTUKYMOB, SKCIIEPUMEHTAIBHBIX 3a/a4.



KanengapHo-rematudeckoe miaanuposanue 10 kiacc.

10 xaacc (170 4, S 4 B Hee110)

1. Hampasnsitomas peiika

2. KapeTKa

3. CEKyHIOMED ¢ 2 JaTYUKaMu
4. ppryar ¢ ocblo

Kunematnueckue XapaKTECPUCTHUKHU
MEXAaHUYECKOr0 JBHXEHUs. Monenu
Tel W JBWXEHUW. PaBHOyCKOpeHHOE
MIPSAMOJIMHENHOE JBUOKEHUE,

Ne Jara PA3JEJI OobopynoBanue OcHOBHOE co/iep:KaHue Buanl nesreJLHOCTH
TOYKA POCTA
1. BBEJIEHUE (4 | AMIEPMETP, BOJIbTMETP, | ®dusuka — pyHaamMeHTanbHas Hayka o | — l3jaraTte CBOM MBICIIH, 0OOCHOBBIBATh CBOKO TOYKY
q) TEPMOMETP, MEH3YPKA. IIpUpPOJIE. 3pEHMs], BOCIIPUHUMATh U aHAJIU3UPOBATh MHEHMS
Hayunplif Meron mo3HaHUS MHpa. | COOECETHUKOB (HA MaTepuae MOArOTOBKH TUCKYCCHH
B3aumocssi3p «Pu3nKka — HayKa JJi BCeX WIN yJel SAUHUID);
Mexay — GU3MKOW U JAPYTUMH | — U3MEPATh (PU3NUECKUE BETUUHHBL;
€CTECTBEHHBIMU — OLICHMBATh TPAHUIIBI TIOTPEIIHOCTEN U3MEPEHUH, B
HayKaMH. Meroasl HAY4YHOTO | TOM YHCJIE U MPU MOCTPOSHUH IPaPHUKOB);
UCCIIEIOBaHUS — YKa3bIBaTh I'PAHUIIBI TPUMEHUMOCTH MEXaHUKHU
¢usndeckux sBieHui. [lorpemnoctu | HproToHa
W3MEpEHUN  (PU3UYECKUX  BEIIHYHH.
MopenupoBanue SIBJICHUI u
MIPOLIECCOB TIPUPOJIBL.
3aKOHOMEPHOCTh M CIIy4alHOCTb.
['panwuist MIPUMEHUMOCTHU
¢usnueckoro 3akoHa. duznyeckue
TEOPUH W TPUHIHUI COOTBETCTBUSI.
Ponb u MecTo husuku B
(dhopmMupoBaHUH COBPEMEHHOI
Hay4HOU KapTUHBI MHpa, B
MPAaKTUYECKOW JESITENIbHOCTU JIIOJIEH.
®du3uKa 1 KyJlIbTypa.
2. MEXAHHUKA Hab6op mo mexanmuke. IIpenmer wu 3amaum  kiaccuyeckoul | — IIpeAcTaBiaATh MEXaHMYECKOE JBH)KEHUE Tella B
(64 u) MEXaHUKH. aHaJTMTHYECKOU U rpadudeckoii popmax (ypaBHEHUS U

rpaduKy  3aBUCUMOCTH KOOpPAMHAT W HIPOEKUU
CKOPOCTH OT BPEMEHN);

— ompelensaTe KOOPAWHATHI, IPOWICHHBIA IyTh,
CKOPOCTh M YCKOpEHHE Teja 1o rpadukam W




. KpIOYOK (2 1miT.)

. ITaTUuB

. IOJIBHYKHEBII OJIOK

. HEITOIBWKHBINA OJIOK

9. rpy3 (4 mit.)

10. mapuk

11. Oymara xonupoBaibHast
12. koBpuK

13. Tecpbma

14, cekyHgomep C
TOYHOCTbIO

3amepa 0,001 cek c
ABYMSA NoAKNtoYaeMbiMu
ceHcopamu,

15. npodunupoBaHHas
CKaMbsa CO LIKanom wu
MarHuTOMm ans
3aKpenseHns CEHCOpPOB,
16. xkenob, 6Gpycok u3
TBEPAbIX NMOpoa Aepesa
n  gpyrme  npubopebl,
HeobOxoaumble ans
npoeeneHnNs
nabopaTopHbIX paboT no
MEXaHUKe.

0 3 N D

cBOOOIHOE majaeHue. J[BuxkeHue Tena,
OpOIIEHHOTO

IIOJ, yIJIOM K TOpPU3OHTY. JIBUXKEHUE
TOYKH IO

okpyxkHocTu. IloctymarensHoe u
BpalaTEeIbHOE JIBM)KEHHE TBEPIOIO
Tena.

BsaunmogelictBue el [Tpunimn
cynepno3uinuu cwi. HMHepuuanbHas
CUCTEMA OTCUETA. 3aKOHbI MEXaHUKHU

Hprorona.  3akonsl  BcemupHoro
TATOTeHUs, ['yKa, CyXOoro TpeHHs.
JIBukeHne HeOECHBIX Tel M UX

HWCKYCCTBEHHBIX CITYyTHHKOB. fIBNeHHS,
HaOIOJaeMble B HEHWHEPIMAIbHBIX
CHCTEMax OTCYeTa.

Nmnynbsc cuiibl. 3aKOH U3MEHEHUS U
COXpaHeHHUs uMITyJibca. PaboTa Cuiibl.
3aKOH M3MEHEHHSI U COXPAHECHUS
SHEPIrUH.

PaBHOBEeCHME MarepHalbHOM TOYKH U
TBEPJIOTO TEJIA.

VYcioBus paBHOBECHS TBEPIOIO TEJIa B

MHEpPLUUAIbHOM  CHCTEME  OTCYeTa.
MoOMEHT CHUJIBI.

PaBHOBecme KMAKOCTM H  rasa.
JIBuxenue

JKUIKOCTEH 51 rasos. 3akoH

COXPAaHEHUS JHEPTUHU B
IMHAMUKE KHUJIKOCTH U rasa.

YPaBHEHUSIM 3aBUCHMOCTU KOOPIMHAT U IIPOEKLUI
CKOPOCTH OT BPEMEHU;

— DKCIIEPUMEHTAIBHO UCCIIEA0BATh PA3IIMYHbBIC BUJIbI
JBUKEHUS,

— KJaccu(uIMpoBaTh BUAbI, YPAaBHEHUS TBHKCHUS;
MOJEJIUPOBATh  PAa3JIMYHbIE BBl JIBHXKCHHS
(HampuMmep, Ha ypOBHE AHAIUTUYECKOTO OMMCAHUSA U
SKCHEPUMEHTAIIBHON IPOBEPKU CBOETO JBUKEHUS B
TE€YEHUE ONPEIEICHHOr0 POMEKYTKa BPEMEHN );

— TMpUOOpeTaTh ONBIT MUCHMEHHOW KOMMYHUKALIUU
(mampumep, mpu HanucaHuum scce «Mos cucrema
OTCYETAY);

OLICHUBATh 3HAYEHUsl pA3JIMYHBIX NApPaMETPOB,
HaIlpuMep, CBOKO CPEIHIOI0 CKOPOCTh, PA3BUBAEMYIO B
TEUeHHe JHS; PABHOMEPHOCTH/HEPABHOMEPHOCTh
NOSIBJICHUS coo0mIeHuii B IaTepHeTe);,

— HCIOJIBb30BaTh PAa3IMYHbIC HCTOYHUKU HH(OpMALIUU
(HampuMmep, HpU  ONpENEJIeHUM  3HA4YE€HUs U
MPOUCXOXKICHUS TEPMUHOB «BEKTOP» U «CKAJSAP»);
— BBICTpauBaTh CBOIO OyAyIIyr0 00pa30BaTEIbHYIO

TPaGKTOPUIO B  acmekTe  MpoQecCHOHATBHOTO
caMooTIpe/ieNieH!s]  (Hampumep, TpH  TOATOTOBKE
OTBETa Ha

Bonpoc: «Kakum o0pa3oM cocTaBisieTcsl paclHcaHue
JBUKEHUS Pa3IMUHBIX TPAHCHOPTHBIX cpenctB? Kto
9TUM 3aHuMaeTcsi? ['e OoCylecTBISIOT MOATOTOBKY
TaKHUX CTEIHATUCTOB?»);

olnleHUBaTh  ycnexu Poccum  (Hampumep,
oTpesieNieHue TEXHOJIOTUYECKUX 00IacTei, B KOTOPBIX
Poccus npeycnena 3a mocneaaue 10 yer);

— W3mepsTh Maccy Tena;

— U3MEPSATH CUJIBI B3aUMOJCHCTBUS TET;

— pa3iInyaTh NPUHIUIIBI U3MEPEHUS Pa3TUUHBIX
(hbU3NYIECKUX BEIMYNH,




— BBIYUCIATH 3HAYEGHHE CHJI TI0 H3BECTHBIM
3HAUEHUSIM MAacC, B3aUMOJICHCTBYIOIIMX Tel U HX
YCKOpPEHHI

(a Takxe yMeTh peniaTh ¥ 00paTHYIO 3a71a4y);

—  TPOBEPATh  JKCICPUMEHTAIBHO  PE3yJbTaThl
TEOPETUUECKHUX PACUETOB CUJI, YCKOPEHUH, Macc;

— YMEHHE BBIACIATh aHAIOTHH (HAIpUMEp, MEXKITY
¢bpazamu: «lens onpasabiBaeT cpeacTBay u «Bce

B 3TOM MUPE OTHOCUTEIBHOY);

— paboTaTh ¢ pa3nU4HON HHPOpMaLuel (Hanpumep,
MOJrOTOBKA BUJCOKOJUIeKINY «HenHepuuaibHbie
CHUCTEMBI OTCUYETa», JOKJIA/I0B);

— TEOpPEeTUYECKH MOJAEITUPOBATH U  IMPOBEPATH
SKCHEPUMEHTAIBHO MOJENb (HampuMep, 10Ka3aTh
CYILIECTBOBaHHE WHEPIHAIBLHBIX CUCTEM OTCUETA);
[Iponomxenue

1. 3mepeHue yckopeHust CBOOOAHOIO
najIeHus c MOMOILBIO

JlaGopaTopHbIii MaTeMaTHYECKOTO MasiTHUKA.
npakTukym (12 2. HW3yueHue  BTOpPOro  3aKkoHa
q) HeroTona.
3. HccnenoBanue MOJeNu JABHKEHHS
Tena,
OpOILIEHHOTO MOJ1 YIJIOM K TOPU30HTY.
4. MW3ydyeHue 3aKoHa COXpaHEHHS
UMIIYyJbca MPU COYAAPEHUU CTaJIbHBIX
I1apOB.
5. MH3yueHme 3aKkOHA COXpPAHECHHS
MEXaHUYECKOU
SHEPTHH.
6. U3zmepenue KI1/] anextpoasurarens
TIPH TIOTHITHN
rpy3a
MOJIEKYJISIPH CucteMbl ¢ OOJBIIUM YHUCIOM YacTHll | — JleMOHCTpHUpOBaTh IOHMMAaHUE MEXaHWYECKOH
ASl DU3UKA U ¥ 3aKOHBI MEXaHUKH. M ieanbHbIi ra3 B

MOJ'ICI(y.]'IHpHO-KHHCTH‘ICCKOfI

KapTUHBl MHpa (Hampumep, TpPU MOJITOTOBKE




TEPMOJIMTHA
MUKA (34 1)

HabGop aemoHcTpanvoHHBII
"MounekynsapHas (u3uka u
TEIIOBLIE SIBJIEHUS"

Habop nemoHcTpanMOHHBIN
"["a30BbIC 3aKOHBI M CBOMCTBA

HACBHILEHHBIX MapoB"

Habop xanmisipoB

TpyOka mist JeMOHCTpAIU
KOHBEKIIMH B KUJIKOCTH
HabGop mis jaeMoHcTpanuu
MIOBEPXHOCTHOTO HATSDKCHUS
[{unuHIPE  CBHHIIOBBIE CO
CTPYyTromM

[[Tap ¢ konbIIOM

[Tpubop s JEeMOHCTpAIU
TETUTOTIPOBOHOCTH TEIl
[Tpubop nns AEMOHCTpaIUH

AaBJICHHUA B ) KUIAKOCTHU

[IpuGop  nmns  u3ydeHusd
Ta30BBIX 3aKOHOB (c
MaHOMETPOM)

Mogens MMapoOBOT'O ABUT'ATCIIA

TEOPUH. OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOH TeopuHu.
[IpenmMer W 3amauM  MOJEKYJSPHO-
KUHETUYECKON

teopuu (MKT) u TepmoarHaMuKku.
OKclepUMEeHTalIbHbIE J10Ka3aTeNbCTBA
MKT.

AbGcostoTHas TeMIeparypa Kak mepa

cpeaHen

KMHETUYECKON SHEPruu  TEIIOBOIO
JIBU>KEHUS

YaCTHUI] BEILIECTBA. Mogenb
UJICaJIbHOTO Ta3a.

HaBnenue raza. CBsa3p  MEXIY
JIaBJICHUEM U CpeHEN

KUHETHYECKON SHEpruen
MOCTYIATEIBbHOIO

TEIJIOBOTO JBUKEHUS MOJIEKYJI
UJICaJIbHOTO Ta3a.

Mogens HJICAITBHOTO rasza B
TEPMOJIUHAMUKE:

ypaBHeHne MeHeneeBa—Kiamnelipona,
BBIpa)KEHHE

JUIs BHYTpEHHEH SHepruu. 3akoH
HanbToHna. ['a3oBbie

3aKOHBI.  ATrperatHple  COCTOSIHUS

BenlecTBa. ©a3oBbIE
nepexonnl. [IpeoOpa3zoBanue >HEprun

B (ha30BBIX

nepexonax. Hacrrnenurnie "
HEHACBIIICHHBIE MapPhI.

Bnaxuocts BO3/yXa. Monens

CTPOCHHUS KUKOCTEH.
[ToBepxHOCTHOE HaTsDKeHWE. Monens
CTPOCHHS

o0o01aroIei u
TaOJIHIIBI/CXEMBI/PUCYHKA
KapTHHA MHpPA: PaCIBET U KPax»);
MUCHMEHHYIO

CHUCTEMaTU3UPYIOLIEH
«MexaHucTnueckas
—  BBICTpauBaTh KOMMYHHUKAITUIO

(manpumep, Hanucanuu dcce  «Pa3Butue

MIPEICTAaBICHUI O IPUPOJE TEIJIOBBIX SIBICHUN»)

pu

— BBINONHATE 3KCTIEPUMEHTHI, 000CHOBBIBAIOIIINE
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHIO;
— IIOHUMAaThb

B3aUMOCBA3b  MCKIY

l"a3006p33HBIX, KUAKHX, TBEPABIX TCI U (bI/ISI/ILIeCKI/IMI/I

CTPOCHHEM

napamMeTpaMH, ONMCHIBAIOIIUMHE JJAHHBIC COCTOSIHUS,
— OIIEPHPOBATH bu3nyecKkuMu
HOHSATUSAMH/TIPOLIECCAMU/SABICHUSIMUA B TPEIMETHOM,
MEXKIPEAMETHOM M METANpPEMETHOM KOHTEKCTax
(HampuMmep, TIPU HAXOXKICHUM B XYI0KCCTBCHHOU
JUTEpaType OMHUCAHHSI OPOYHOBCKOTO JBIIKCHUS, TIPU
U3YYCHUU BIIMSHUS OpPOYHOBCKOTO JBHKCHHS Ha
paboTy pa3IUYHBIX U3MEPUTETHHBIX MPUOOPOB);

— MPUMEHSTH 3HAHUS K PEIICHUIO (PU3NYECKUX 3314
(BBIYMCIIUTEIHHBIX, KAUECTBEHHBIX, TPAPUUECKHX )

Ha YpOBHE OTIepUPOBAHUS CIEeTYIOIIUMHU
WHTEJUICKTYAIbHBIMH ~ OTIEpAIlUsIMU:  [TOHUMAaHWUeE,
MPUMEHEHHE, aHallu3, CHHTE3, OIEHKa, 000O0IIeHue,
CUCTEMAaTH3AIIHSI.

— HaxoauTh mapaMeTphl BelecTBa B ra3000pa3HOM
COCTOSTHUM Ha OCHOBAHUU UCTIOJB30BaHUS yPaBHEHUS
COCTOSIHUS HIeaTbHOTO Ta3a;

— ONpEeIeNATh apaMeTphl BEIIECTBa B ra3000pa3HOM
COCTOSTHUM | MIPOUCXOISIIHNE MTPOLIECCHI MO rpaduKram
3agucumoctu P(T), V(T), p(V);




JIaGopaTopHblii
npakTukym (8

4)

TBEPIBIX Tell. Mexanndeckue
CBOICTBA TBEPJIIX

TeJ.

Buyrpennsas osHeprus. PabGota wu
TerJIonepeaya Kak

CrocoObl  M3MEHEHUsS  BHYTPCHHEH
sHepruu. [lepBbiit

3aKOH TEPMOJAMHAMHUKH. AnuabaTHBIN
rpoiiecc.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.
[IpeoOpazoBaHus SHEPTUHU B TEIJIOBBIX
MaInHax.

KIIJI TtemmoBo¥ MmammHbl. Luki

Kapmno.

DKOJIOTHYECKHUE po0OsIeMbI
TEIJIO3HEPrETUKH.

Temneparypa — Mepa cpegHeu
KUHETHYECKON SHEPTUM.

Pacnpenenenne Makcgpenna.
N3MepeHne cKOpoCTel MOJIEKYJI Tas3a.
BuyTtpenuss

SHEprus UICATHHOTO ra3a.
KonTponbHas pabota mo Teme
«l"a3oBble  3aKOHBI. MoJEKyJIIpHO-
KUHETUYECKAas

TEOPUS UIICATBHOTO Ta3a»

1. OnbiTHas npoBepka 3akoHa ['eit—
JIroccaka.

2. Onpenenenne MPOLEHTHOTO
coJiepKaHus

BJIark B MOKPOM CHET€.

3. U3yuenue pacnpeneneHuss MOJIEKyl
HJIeaTbHOTO

rasa 1o CKOpocTsM (KOMIbIOTEPHOE
MOJICITMPOBAHNUE).

— HCCJeI0BaTh 3KCIEPUMEHTAIbHO 3aBUCUMOCTH
p(T), V(T), p(V);

— 00001maTh M CHUCTEMATHU3UPOBATh HH(POPMAIIUIO
(Hampumep, npu MOJITOTOBKE Mpe3eHTalun
«TeMrieparypHble IIKaJbl: BUABI, OCOOCHHOCTH,
«[IpumeHeHre ra30B B TEXHUKEY);

— BECTH JMAJIOT, BBICTYIIUBATH MHEHUE ONIIOHEHTA,
y4acTBOBaTh B JUCKYCCHH, OTKPBITO BBIpaXaTh U
OTCTanuBaTh CBOIO TOUKY 3pCHHUS (HAIIpUMep, pu
HOArOTOBKE W ywyactuu B juckyccun «JI. W.
MeHeneeB: XUMUK WU HU3UK?»)

— Pemarp 3amaun ¢ nOpuUMEHEHHWEM OCHOBHOIO
yYpaBHEHHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH;

— OOBSCHATH C TOYKH 3PCHHS CTaTHCTUYCCKOU
(DM3HKYU CMBICIT TEPMOJMHAMHYCCKHUX TTAPaMETPOB;

— UHTEPHPETHPOBATH TpaPUUECKyI0 HH(POPMAIIHIO,
OTMCBIBAIOIIYIO pacmpeeneHne Makcsea,

— TIONB30BaThCA  Pa3NUYHBIMU  rpaduuecKuMu
cpeacTBaMu 00pabOTKH HHPOpPMAaLUK (Hapumep, Mpu
U300paKEHUH [IKaIbl CKOPOCTEH B KUBOUW U HEXKHUBOU
npupojie);

— ONepUpOBATh TEPMHHAMH B  IPEIMETHOM,
MEXIPEIMETHOM ¥ METANpeIMETHOM KOHTEKCTaX
(Hanpumep,  «cTemeHb  CBOOOABD»,  «(pyHKIHUA
COCTOSIHHSI»);

— MPUMEHSTH 3HAHUS K PEIICHHIO PU3NYECKUX 3a/1a4
(BBIYMCIIUTENHHBIX, KAUECTBEHHBIX, TPAPUUECKHX) Ha
YpOBHE OTIEpUPOBAHUS CIIeTYIOIIUMU
WHTEJUIEKTYallbHBIMA ~ OTI€paIsIMU:  MTOHHMAaHHE,
MPUMEHEHHE, aHallu3, CHHTE3, OICHKAa, 000O0IICHHE,
CUCTeMaTH3aIHS.




4. Wzydyenue wuaeanbHOM TEIIOBOM
MamnHbl KapHo
(KOMIIBIOTEPHOE MOJEINPOBAHNUE).

5. Nzyuenue TEIJIOBOTO
B3aUMOJICICTBUSA (KoMIIBIOTEpHOE
MOJICITUPOBAHHUE).

6. M3mepenue MOAynst YHOpYroctu
(Momymst

IOura) pe3unsl.
7. H3mepenne
kod(durmenra
pacupeHust TBEPIBIX TEI.

TEMIIEPaTypPHOTO
JIMHEHHOT O

DJEKTPOIU
HAMUKA (34

4)

Habop nemoHcTpanvoOHHBIH
"ITocTosiHHBIN TOK"

HabGop nemoHCTpanMoHHBIN
"IlonynpoBOIHUKOBBIE
npuOopsr"

Habop nemoHcTpanMoHHBIH
"OnexTpoauHamuka"
HabGop nemMoHCTpanMoHHBIH
"OnexkTpuuyeckuii  TOK B
Bakyyme"

Habop nemoHcTpanMOHHBIH

"MarauTHOE o€ KOIbIIEBBIX

TOKOB"

8.  Ompenenenne  kodpduiueHTa
MTOBEPXHOCTHOTO HATSDKCHUS
KHUJIKOCTH

[IpenMert ¥ 3a1a49u IEKTPOTUHAMUKH.
DneKTpudecKoe B3aMMOJICHCTBHE.
3aKoH

COXPaHEHMs DJIEKTPUYECKOro 3apsja.
3axoH KynoHna.

HanpsixeHHocTh " MMOTEHITAA
31EKTPOCTATHUECKOTO

TOJIA. [IpuHnun CYTNEepIIO3UIINHT
AIEKTPUUECKUX

TTOJIEM. PasnocTth MOTEHITHAJIOB.

[IpoBoHMKY 1

JVDJICKTPUKNA B DIIEKTPOCTATHIECKOM
oJe.

OnexTpuueckas
Konnencarop. Dueprus

CMKOCTbh.

JJIEKTPUYECKOTO ITOJIA.
IToCTOSTHHBIN DIIEKTPUYECKUM TOK.
(0.

DNEeKTPOABUKYIIAS
3akon Oma s

cHulia

OnepupoBatb nHpOpManneil/3HaHUSIMH B
PEIMETHOM, MEXKIPEIMETHOM W METalpeIMETHOM
KOHTEKCTax (Hampumep, TNPEACTaBUTH B  BHUIC
CXEMBI/PHCYHKA

B3aMOCBs3b HOHHTHﬁ,
IIOHATHIO

UMEIOLIUX OTHOUIEHHE K
«QIEKTPOMAarHUTHOE II0JIE»; OIPENEIUTh
coObITHE B ucTOopun Poccuu, cpaBHUMOE € OTKPBITHEM
MakcBenaoM 3aKOHOB 3JIEKTPOANHAMUKH );

— OOBACHATH MEXAHU3M JIEKTPU3ALIUU TEIT;
1HppOBYrO
MPOBEICHUHU (PU3NYECKUX IKCIIEPUMEHTOB (HaIpumep,

HCIOJIB30BATh TEXHUKY IIpH

MpencTaBuTh B BHAe  (oTooTdyera  crocoObl
ANEKTpU3ALHNH
TEJ, anpoOMpPOBaHHbIE B  JOMAIIHUX/IIKOJBHBIX

YCIIOBHUSAX);
— 3amuChIBaTh 3aK0oH KylloHa B BEKTOPHOM BH/IE;
BBIYUCIISATh CHJIBI

B3aUMOJIEUCTBUSA TOYEUYHBIX
3apsioB;
— BBIYUCJIIATH HaprI)KeHHOCTI) BJ'IeKTpOCTaTI/I"IeCKOFO




JlaGopaTopHbIii
IPAKTUKYM (8

1)

HabGop mis nmemoHcTpamuu
MarHUTHBIX MOJIeH

Habop s nemoHcTpauuu
ANEKTPUYECKHUX TOJEN
BBICOKOBOJIBTHBIN T€HEPATOP
30 kB (MCTOYHHK BBICOKOTO
HaIPSKEHUS )

KamepToHbl Ha pe30HAHCHBIX
smukax 440 I'g
Maruur MOJIOCOBOM
JIEMOHCTPAIIMOHHBIN (TIapa)
Marnut 1yrooOpa3HbIit
MasTHuk
AIEKTPOCTATUYECKUH.

HaGop "MaruutHoe mone
3emn"

Habop nemoHcTpanMoHHBIH
"3ByKoBBIE  KOJNE€OaHUS U
BOJIHBI"

Habop nemoHcTpanMoHHBIH
"IlepemeHHbIN TOK"
Konnencarop pa30opHbIit
Kongencarop  mepeMeHHOU

€MKOCTH

MOJTHOMN BIIEKTPUYECKON LETIH.
DIJIEKTPUUYECKUHN TOK B

MIPOBOJAHUKAX, JNEKTPOJIUTAX,
MOJIYTIPOBOTHUKAX,

rasax u BaKyyMe.
CBepXIpOBOIUMOCTb.

1. 3MepeHne eMKOCTH KOHJIeHCaTopa
OaTUCTUYECKUM METOIOM.
2. W3mepenue yIIEIBHOTO
COTPOTUBIICHUS IPOBOIHUKA.

3. Usmepenne DJIC u BHYTPEHHETO
COTIPOTHUBIICHUS

HMCTOYHHMKA TOKA.

4. V3yueHue 1enu MOCTOSHHOTO TOKa,
cozepIKallei

S/C.

5. COopka u rpagyupoBKa OMMETpA.

6. Pacmmpenue mnpenena u3MepeHUs
BOJIbTMETpa/amrepMeTpa

TTOJIS OJTHOTO/HECKOJIBKUX TOUCYHBIX IJICKTPHUCCKUX
3apsIoB;
— BBIYHCIIATH TOTECHITHA AJIEKTPOCTATHYECKOTO OIS

OJTHOTO/HECKOJIbKAX ~ TOYEUHBIX  JJICKTPUYCCKUX
3apsiIOB;

— U3SMCPATH Pa3HOCTh NMOTCHIUAJIOB,

—  M3MEpATh  SHEPTHUI0  DJIEKTPUYECKOTO  MOJIS

3apsHKCHHOTO KOHZICHCATOPa,

BBIYHCIISITE  DHEPTHIO  AJICKTPUYECKOTO  IOJIS
3apsHKCHHOTO KOHACHCATOPA;

— co0mroaaTh TpeOOBaHUS TEXHUKH 0€30MMacHOCTH
pu paboTe ¢ ANEKTPUUYCCKUMU IpHOOpamu;

— BJIQJICTh CIIOCOOAMH OKa3aHUsI IIEPBOM TOMOIIIH TIPU

TpaBMax, CBA3AHHBIX C JICKTPUICCKUM




[Tanouka creknsiHHAs
[Tanouka >00HUTOBAS
[Ipubop nns nemoHcTpanuu
npasuia JleHna

Ctpenku  MarHuTHbIE  Ha
HITaTUBAX

CynTaH 3JeKTPOCTaTUYECKUI
(mapa)

Tpancdopmarop yueOHbII
I'eneparop  Ban-me-I'paada
yueOHBIN

DNEeKTpOMarHuT  pa30opHBIi
(MOIKOBOOOPA3HBIIA)
DNEeKTPOCKOIMBI (Tapa)
[ITaTUBBI U30TUPYIOIINE
Kommnexkt  mpubopoB  u
IIPUHAUICKHOCTEN JUIS
JEMOHCTpALMH CBOICTB
AIIEKTPOMATrHUTHBIX BOJIH.
Kommiekt mnpubopoB st
U3Y4EHUS MIPUHIIATIOB
paauonpueMa u

paauoIicpeaavu.




HabGop aemoHcTpanvoHHBII

"DJeKTpOMarHuTHbIE BOJIHBI"

Mamnna 3JIEKTpUYECKAS
oOpaTtumast (BUTATEIND-
reHepaTop).

Mamuna snekrpodopHasi.
Mogens MOJIEKYJISIPHOTO
CTPOEHUS MarHuTa.

Peocrar non3ynkosbiii 20 Om
(TeMOHCTpaITMOHHBIHN).
l'aneBaHOMETP
JEMOHCTPALIMOHHBI.
Mopenb 11 1eMOHCTpALK B
o0beMe JMHUA MarHuTHOTO
OJIA.

Habop mns nemoHcTpauuu

ombITa Dpcresa.

"DnekTpoguHaMuKa"

WMHAYKIWH.

8. PE3EPBHOE
BPEMJI (6 u)
Kanennapno-remarndeckoe mianuposanue 11 kiaace.
11 knacce (170 4, 5 4 B HeaeJ10)
Ne | Jlara PA3AEJL ObopynoBanue OcHoBHOe coaep:xaHue Buasl gesiteJibHOCTH
TOYKA POCTA
1. HaGop nemoHncTpanuonnslii | MarautHoe none. Bektop MarHUTHOH | — OOBACHATH MEXaHU3MBbI 3JIEKTPUUECKOM

IIPOBOAMMOCTH Pa3JINYHBIX BEIICCTB,




SIEKTPOIN
HAMUKA (32

)

Habop nmemoHCTpamnmoHHBIH
"DNeKTpUYeCKuid  TOK B
Bakyyme"

HabGop aemoHcCTpanvoHHBII
"MaruuTHOE I10JI€ KOIbIIEBBIX
TOKOB"

Habop s nemoHcTpauuu
MarHUTHBIX MOJIeH

Habop s nemoHcTpauuu
ANEKTPUYECKHUX TOJEN
BBICOKOBOIBTHBIN T€HEPATOP
30 kB (MCTOYHUK BBICOKOTO
HaIPSKEHUS )

Maruaut IIOJIOCOBOM
JIEMOHCTPAIIMOHHBIN (TIapa)

Marnut 1yrooOpa3Hblit
HaGop "MarautHoe moJje
3emun"

HabGop aemoHCTpanroHHBII
"IlepemeHHbII TOK"

Konnencarop paz0opHbIit
KonneHncatop  mepemMeHHOMR
€MKOCTH

ITanouka crexigHHas
[Tanouka »O00HUTOBAS
[Tpubop s JEeMOHCTpAIU

npaswia Jlenna
Ctpenku  MarHuTHBIE  Ha
[ITATUBaX

CynTaH 31€KTpOCTaTHYECKUI
(napa)

Tpanchopmarop yueOHBIN
['enepatop  Ban-ne-I'paaga
y4eOHBIN

[IpuHUMN Cyneprno3uIud MarHUTHBIX
MOJICH.
MarauTHoe IIOJIe
TOKOM. [leiicTBue
MarHMTHOTO TIOJIE Ha MPOBOJHUK C
TOKOM H

JBIDKYIIYIOCS 3apsOKEHHYIO YacTHUILY.
Cuna Amnepa

u cwia JlopeHua.

[ToTok BeKTOpa MAarHUTHON UHIYKLIUH.
SIBnenue

3JIEKTPOMArHUTHON MHIYKIIMU. 3aKOH
3JEKTpOMarHuTHOM uHAYKIuu. J(C
WH]IYKIIUU B

JBIKYIIMXCS TpoBoJaHUKaX. [IpaBuio

IIPOBOJHUKA C

Jlenna.

SABnenue CaMOMHIYKIUH.
NunykTuBHOCTB. DHEpPTrUs
3J€KTPOMArHUTHOI'O OJISL.
MarauTHbIE CBOMCTBA

BEILIECTBA

HecamocTositenbHbIii u
CaMOCTOATENbHBIN pa3psiabl.
Paznuunble TUTIBI CAMOCTOSITETFHOTO
paspsna u 170'¢ TEXHUYECKOE
MIPUMEHEHUE.

[Inazma. OnexTpuueckuid TOK B
BaKyyMe. JByXaneKTpoiHast
JJEeKTpOHHAs  JamMma —  JUOJ.
TpexanekTpoHas 37IeKTpOHHAS Jamia
— TpuoA. DIJEKTPOHHBIE MYYKH.
DNeKTPOHHO-TTydeBast TpyOKa.
DNEeKTPUUYECKUI

TOK B TTOJTYTIPOBOTHHKAX.

CoOcTBeHHAs U IPUMECHAs!

— apryMEHTHPOBATh TPAHUIIB TIPUMEHUMOCTHU
3akoHa Oma;

— ONpEIENATh TEMIEPATYPy HUTH HAKATUBAHUS;

— HU3MEPATH AIIEKTPUUECKUI 3aps]l JIEKTPOHA;

— CHUMATh BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
ANO0JIa;

— KJaccupuupoBaTh HHPOpPMALKIO (HarpuMep,
co0epuTe U NpOKIACCUPHUINPYITE BUICOKOIUICKIIIIO
MaTepHAJIOB, MOCBALICHHBIX YJIEKTPOJIU3Y);

— ONEPUPOBATH MOHATHAMH B MPEAMETHOM,
MEXIPEAMETHOM M METaIPeIMETHOM KOHTEKCTax
(manpumep,

HAIUIINUTE 3cce «IMUCCHUS DIIEKTPOHOB U JICHET»);
— CpaBHUBAThH HHPOPMAIHIO (HAIpUMeED,
MOJIFOTOBHTE

CpaBHUTENBHYIO Ta0nHIly « THUITBI CAMOCTOSATEIBHOTO
pas3psiia», BBIACIUTE KPUTEPUH, 10 KOTOPHIM BbI
CTPYKTYpUpYETE OJIOKH TaOIIUIIBI);

— HCIIOJIb30BaTh HU(POBYIO TEXHUKY (HampuMmep,
MOJIrOTOBBTE PoToATEOOM «CaMOCTOSTEIIBHBIN 1
HECAMOCTOSITETIbHBIN Pa3psiibl»);

— 0000maTte nHOopMaIro/3Hanus (HarpuMmep,
MPECTaBbTE B BUIE TAOIUIIbI/CXEMBI/PUCYHKA
nHpopmaiuio 1o reme «Buabl AIeKTPOHHON
IMUCCHU);

— OpPraHU30BBIBATH CBOIO JCATEIBHOCTD (HaIIpUMep,
IpUMHTE yyacTHe B npoekTe «Co3aanue
BHPTYaJIHHOTO

My3esl MPUOOPOB, CKOHCTPYHUPOBAHHBIX HA OCHOBE
AJIEKTPOHHO-TY4EBOH TPYOKH, TIOTYITPOBOTHUKOBBIX
JIMOJI0B, TPAaH3UCTOPOB, TEPMUCTOPOB U
(hoTope3ucTopoBy);

— BECTH JHAJIOT, BBICTYIINBATh MHEHUE OTNIMIOHEHTA,
y4acTBOBATh B JINCKYCCUH, OTKPBITO BBIPAXKATh U
OTCTanuBaTh CBOIO TOUKY 3peHUs (Hampumep, npu




JlaGoparopHbIit
mpakTukym (8

4)

DJEeKTpOMarHuT pazOOpHBIi
(TTOIKOBOOOPA3HBIA)
DneKTpocKonsl (mapa)

[IITaTuBBI U30JIUPYIOIIHE
Mainna 3JIEKTpUYECKAS
obpaTumas (mBUTaTEINB-
reHeparop).

MaiuuHa snektpodopHasi.
Mogens MOJIEKYJISIPHOTO

CTPOCHUSI MarHuTa.
Peocrar non3ynkoBsiil 20 OM
(1eMOHCTpaITMOHHBIN).
l'aneBaHOMETP
JEMOHCTPALIMOHHBIN.

Monens anst JeMOHCTPALIUU B
0o0beMe JIMHUIT MarHuTHOTO
OIS

Habop mns nemoHcTpauuu
omnbITa Dpcrena.

3JEKTPONPOBOIUMOCTH
MOJIYTIPOBOTHUKOB. DNEeKTPOHHO-
JBIPOYHBINA TIepexos (p—N-mepexon).
[TonynpoBOAHMKOBBII U0,
Tpansucrop. Tepmuctopsl u
(hoTOpe3UCTOpPHI.

KonTponbHast padbota no teme
«OJEKTPUYECKUH TOK B Pa3IUYHBIX
cpenax»

1. Nzyuenue TeMIepaTypHOu
3aBUCHUMOCTH COTPOTHUBIICHUS
METaJJIOB U MOJIYIPOBOJIHUKOB.

2. N3ydeHue mporiecca MpOXOKICHUS
ANEKTPUUYECKOTO

TOKa B pacTBOPAax 3JIEKTPOJIUTOB.

3. HMsyuenwe moOIyNnpOBOJTHUKOBOTO
IUOJa.

4. V3y4eHue mpoIecCOB BhIMPSIMIICHHS
MEPEMEHHOT0

TOKa.

5. N3ydenue mponecca NpoxoKICHUS
TOKa B OUIIOJISIPHOM TPaH3UCTOPE

MOATOTOBKE U MPOBEACHUU AUCKYyCcCUH «OT
TTOJTYITPOBOTHUKOBBIX TEXHOJOTUN K
HaHOTEXHOJIOTUSIM: OJIMH IIar WU IPOIACTbY);

— OnuceIBaTh aHATUTHYECKH U TpadUIECKH
MarHMTHOE I10JIE TOKa;

— COIIOCTABJISATh XapaKTEPUCTUKU ICKTPUIECKOTO

M MarHUTHOTO MOJICH;

— JIOKa3bIBATh HE MOTEHIMAILHOCTL MArHUTHBIX CHII;
— U3MEPATh UHYKIIUIO MATHUTHOTO TOJIS;

— BBIUUCIISAThH CUJIbL, JCHCTBYIONIUE HA TIPOBOJHUK

C TOKOM B MarHUTHOM II0JI€;

— BBIUUCIISATH CUJIBI, JICHCTBYIOLIUE HA
ANEKTPUYECKUH 3apsill, ABIKYIIUNCS B MATHUTHOM
T10JIC;

— OOBSACHATH MPUHIIUIT ACHCTBUS JICKTPOIBUTATEIS;
— CpaBHUBATh OOBEKTHI (HAIPUMED, TTO KAKUM
KPUTEPUAM MOKHO COIOCTaBUTH Teopemy ["aycca amns
IJICK

KOJIEBAHUS
1 BOJIHBI (36

)

Kommnexkt mnpubopoB ans
U3Y4EHHUS HPUHIUIIOB
panuonpuemMa U
panuonepesayn.

Habop nemoHcTpanMoHHBIH
"DIeKTpOMarHuTHbHIE BOJIHBI"

Kommiekt  mpubGopoB  u
MPUHAJIC)KHOCTEN st
JIEMOHCTpPALIT CBOMCTB

SJICKTPOMArHUTHBIX BOJIH.

DNeKTpOMarHuTHHIE KoJieOaHusI.
KonebartenbHbrit

KOHTYD. CBoOopaHbIe
ANEKTPOMArHUTHBIE KOJIeOaHu .
BeIHYKICHHBIE — 3JICKTPOMAarHUTHBIE
KoJe0aHusl.

Pe3onanc. ITepemennsbIit TOK.

Konpnencarop n
KaTyllka B IIeMH MEPEeMEHHOTO TOKa.

IIpoussoxactso,

nepemaaya u notpebaeHue
JIEKTPUUECKON IHEPTHUU.
DnemeHTapHas Teopus

TpaHcdopmaropa.

— KnaccudunupoBats Konebanus;

— HCCIeI0BaTh 3aBUCUMOCTD MEepHoa KoleOaHui
MaTEMATHYCCKOI'O MasATHHKA OT €I0 JJINHbI, MaCChl

Y aMIUTUTY/IbI KOJIeOaHuU;

— UCCIIEIOBATh 3aBUCUMOCTH TIEpHO/Ia KoJIeOaH i
rpy3a Ha MPY>KUHE OT €r0 MacChl U )KECTKOCTH
TIPY>KWHBI;

— BBIYHCIIATH EPUOJ KoJeOaHU MaTeMaTUYECKOTO
MasATHHKA 110 U3BECTHOMY 3HAYCHUIO €TI0 JJIMHBI,;

— BBIYHCIATH EPUO/ KojeOaHui Tpy3a Ha IPYKUHE
I10 U3BECTHBIM 3HAUYCHHUSAM €TI0 MACCHI U JKECTKOCTHU
MPY)KUHBL;




JIaGopaTopHblii
npakTukym (12

4)

HabGop aemoHcTpanvoHHBII

"3ByKOBbIE  KOJeOaHUS U
BOJIHBI"

MasiTHuk
AIEKTPOCTATHYECKUIM.

KamepToHbl Ha pEe30HAHCHBIX
smukax 440 I'g

OnexTpoMarHuTHoe mnose. BuxpeBoe
UIEKTPUUECKOE

noyie.  DJIEKTPOMAarHUTHBIE
CaoiicTBa
2JIEKTPOMArHUTHBIX BOJIH. J{Mana3oHsl
IEKTPOMArHUTHBIX W3IYYEHUH M HX

BOJIHBI.

IMPAKTUYCCKOC IMPUMCHCHHUC.
HpI/IHI_[I/IHBI paanuoCBA3U U
TCICBUACHNA.

1. 3y4yeHue nenu nepeMeHHOro Toka.
2. HW3yyeHue pe3oHaHCa B IENHU
MIEPEMEHHOTI'0 TOKA.

3. N3mepenue kod(pdurmenrta
MOIIHOCTH LTI TIEPEMEHHOTO TOKA.
4. Nzyuenue oHO(Da3HOTO
Tparcdopmaropa.

5. 3MepeHne eMKOCTH KOHJEHcaTopa
Y UHAYKTUBHOCTH KaTYIIKU.

6. 3ydyeHue aBTOKONICOAHUIA.

7. O3HakomJIeHME C IpoLEeccaMH
MOJYJISILIH " JIEMOYJIALIAN
AJIEKTPOMAarHUTHBIX KOJIEOaHU.

8. M3yueHue mnonepeyHbIX BOJH B
CTPYHE C 3aKpEIJICHHBIMU KOHIIAMH.

9. N3y4eHne CBOMCTB 3ByKOBBIX BOJIH

— oIepHupoBaTh HHPpOPMaIUEH/3HAHUAMU B
METAaNpeIMETHOM KOHTEKCTE (Hampumep, pu OTBETE
Ha

Borpoc: «Kakue Bupl KoJeO0aHU MOXKHO BBIIEIUTH
MIPU UCCIIEOBAHUH (HYHKIIHOHHUPOBAHHUS
YeJI0OBEYECKOI0 OpraHusma?»);

— HCCJEeI0BaTh 3aBUCUMOCTH MEX/1y BEJIMUMHAMU B
MEeTaIlpeIMETHOM KOHTEKCTE (HallpuMep, OT KaKUX
[apaMeTpoB 3aBUCUT aMILIUTY/a pa3Maxa pyK
YeJoBeKa pu Xoab0e; mocTpoiite rpaduk
aMIUTUTY/bI TEMIIEPATyphl BO3yXa (Pa3HOCTh MEXKAY
MaKCHUMaJIbHBIM

Y MUHUMAaJIbHBIM 3HAYEHUSIMHU TeMIIepaTyphl) 3a
OTpeIeJICHHBIN Iepuo/ (CyTKU, HEJEIsI, MECSIL, TON));
— JI0Ka3bIBaTh MOJIEIIbHOCTh IPECTABICHUHN O
rapMOHHYECKUX KOJIEOaHUSIX;

— HUCCJIEI0BaTh BIUSHHUE PA3JIMYHbIX (PaKTOPOB Ha
pe30oHaHC (HanpuMep, MPOBEINUTE UCCIEA0BAHNE
«BnusiHEE CONPOTUBIIEHUS B CUCTEME HA PE30HAHCY);
— TIOJIB30BATHCS U(PPOBOI TEXHUKOH H
KOMITbIOTEPHBIMH ITPOrpaMMaMu 00paboTKH
uudpoBoit nHGopMauu (HalpuMep, CHUMHUTE
BUACOPMIBM «JI10/I1 Pe30OHUPYIOTY»; OpraHU3yHTe
pocMOTp GuiIbMa B Kiacce,

IIKOJIE, IoMa U 00CYAUTE YBUJICHHOE);

— onepupoBaTh HH(OpMaLIUEH/3HAHUSIMU B
IPEIMETHOM, MEKXIIPEIMETHOM U METAIIPEIMETHOM
KOHTEKCTax (HampuMmep, MOArOTOBBTE JOKJIA
«ABTOKOJI€0aHMS B dKMBOW M HEXKHUBOH MPUPOJIEN);
— TPUMEHSTH 3HAHUS K PEIICHUI0 PU3NIECKUX 3a1a4
(BBIYMCIIMTENBHBIX, KAUECTBEHHBIX, IPa)UIeCcKHX) Ha
YPOBHE OINEPUPOBAHUS CIIETYIOIUMU
MHTEJUIEKTYaJIbHBIMHU ONEPAlsIMU: TIOHUMaHHE,
MIpUMEHEHUE, aHaIN3, CHHTE3, OIleHKa, 0000IIeHME,
cucTeMaTH3anus




— Paznnuath konebareabHbIE U BOTHOBBIC
IIPOLIECCHI;

— 3aIlMCBIBAaTh B AaHAIUTUYECKOH (popme ypaBHEHHE
BOJIHBI;

— KJaccu(UIUpOBaTh 3BYKOBBIE BOJHBI;

— OLIEHUBATh JUIMHY BOJIHBI (HalpUMep, KaK MOKHO
OLICHUTH JUIMHY BOJIH Ha MOpE);

— OIlepUpoBaTh UH(POPMaLUEH/3HAaHUAMU B
IIPEIMETHOM U METAIPEIMETHOM KOHTEKCTaX
(Hanpumep, npu

HanucaHuu scce «beryiue BonHbI U 6erymume no
BOJIHAM: BBIMBICEN U PEAILHOCTHY, «MBbICIH CO
CKOPOCTBIO

3BYyKa...»);

OITUKA (21
4)

Habop nemoHcTpanvoOHHBIH
"'eomerpuueckas  ontuka"
(pacmMpeHHbINH KOMILIEKT)

Huck HproToHa

Habop TUQPPAKIIUOHHBIX
peretok (3 mT.)
CrniekTpockon JBYXTpYOHBIN

Habop cnexTpanbHbIX TpyOOK
C HUCTOYHUKOM mnHTaHus (6
IIT.)

[Tpubop s JEeMOHCTpAIU
neiictBus  riasa  (MoJenb
3peHus)

I'eomeTpuueckas onTuka.
[IpsimonuHeiiHOE  pacnpoCTpaHEHUe
CBETa B OJHOPOJHON cpene. 3aKOHBI
OTpaXCHHU M TNPEIOMIICHUS CBETa.
[lonmHoe  BHYTpEeHHEe  OTpPAKEHHE.
Ontuueckne npubopsl.  IIpunnun
depma M 3aKOHBI T€OMETPUYECKOMN
OIITHKH.

Otpaxenue cpera. [lnockoe 3epkaio.
Coepuueckoe 3epkano. Iloctpoenue

N300paxeHUH B chepuueckom
3epKasie. YBeIMueHHe 3epKaa.
IIpenomnenue CBeTa. [Tonnoe

orpaxeHue. Ilpenomienune cBera B
IJIOCKONAPAJUIEIbHOM  IUIACTUHKE U
TPEYTOJIbHOW MTPU3ME.
[Ipenomnenue Ha
MoBepXHOCTH. JIuH3a.
@DOKyCHOE pacCTOSHHUE U ONTUYECKas

cepuueckoit

cuna auH3bl.  Dopmyna  JIMH3BL
IToctpoenne n300pakeHUH B TOHKOM
JIVH3E. YBennueHue JINH3BL.

— MPUMEHSATH HA IPAKTUKE 3aKOHbI T€OMETPUUECKON
OIITUKU NPH PEIICHUU 3a1a4;

— CTPOUTH N300pakKeHUs [IPEIMETOB, 1aBAEMbIe
JMH3aMU;

— paccuuThIBaTh PACCTOSHUE OT JIMH3BI 10
U300paKeHMsI IPEIMETA;

— paccUuThIBaTh ONTHYECKYIO CHITY JIMH3bI;

— U3MePATh (POKYCHOE PAaCCTOSHUE JTMH3BI;

— HCII0JI30BATh MUKPOCKOII U TEJIECKOI KaK
ONITHYECKHE MPUOOPHI TPU PELLICHUN
9KCIIEPUMEHTAIIbHBIX/ UCCIIEIOBATEIbCKUX 3aay;
— oIepHupoBaTh MHPOPMaLUEH/3HAaHUSIMU B
IIPEIMETHOM U MEXIIPEAMETHOM KOHTEKCTAaX
(Hanpumep, npu 00bsiCHEHUHU cMbIciaa (pasbl: «I a3
KaK IIPOAYKT €CTECTBEHHOT'O 0TOOpay);

— HCII0JIb30BaTh HU(POBYIO TEXHUKY (Hampumep,
IIpU MOATOTOBKE (hoTOAILOOMOB «Pa3nuyHble rinasa B
MpUpoOAE», «3epKajia BOKPYT Hacy, «Most ceMbsi B
MOeM OOBEKTHUBE» U JIP.);

— YMETb BECTH JUAJIOT, BBICIYIINBATH MHEHUE
OMIOHEHTA, yYaCTBOBATh B IUCKYCCUH, OTKPBITO
BBIPAXKATh




OcBel1eHHOCTh n300pakeHms,
naBaeMoro auH3o0i. Henocratky nuns.
doroanmapar. [IpoeKkunOHHBIN
anmapar.  [7as. Ouku.  Jlyma.
Mukpockorn.  3puTenbHbIE  TPYOBI.
Teneckomnsl.

KonTponbHast padbota no teme
«["eoMeTpuueckas ONTHKA»

Bonnogeie cBoiicTtBa cBeta. CKOpOCTh
CBeTa. WuTepdepenius CBeTa.
KorepentHoctb. JIudpakius cBera.
[onspuzanmss ~ cBera.  Jucmepcus
cBeta. [IpakTuueckoe mpUMeHEHUE
AJIEKTPOMATrHUTHBIX

W3IIy4eHUH.

Y OTCTaMBaTh CBOIO TOUKY 3peHUS (HArIpUMep, pu
MOJIrOTOBKE U MpOBeIeHUH qucKkyccun «Koppekius
3pEHUs: OUKH WUJIH JIMH3bD»);

— CaMOCTOSITENILHO IIPOBOJIUTh UCCIIEIOBAaHUE
(HampuMmep, Kak B IOMAIlIHUX YCJIIOBUSAX IPOBEPUTH
3aKOHBI

OTpaXKEHUS U NIPEJIOMIICHUS CBETA);

OCHOBBI
TEOPUU
OTHOCUTEJ
BHOCTH (5 1)

NHBapuaHTHOCTh MOAYJS CKOPOCTH
CcBeTa B BAKyyM€. [Tpunimn
OTHOCHUTEIBHOCTH DUHINTEHHA.
[IpoctpancTBO u BpeMsi B
CIELMAJIbHON TEOpUHU
OTHOCHTEIIBHOCTH. OHeprus u
HUMITYJIbC CBOOOAHOM

gacTuIbl. CBA3b MacChl M DHEPrUU
CBOOOIHOM

YaCTHUIbl. DHEPTUs MOKOSI.

— OOBACHATH MOCTYJATH TEOPUU OTHOCUTEIHHOCTH;
— BIIQJICTh HaBBIKAMHU TEPMUHOJIOTUYECKOTO aHATN3a
Ha MPEIMETHOM H MEXIIPEIMETHOM YPOBHSIX
(HampuMmep, IpeICTaBbTE B BUAE CXEMbI B3aMOCBS3b
MEXITY

CIEYIOIIUMHU MOHITHSIMU: «TIOCTYJIAT», «aKCHOMay,
«TeopeMay; MPeICTaBbTE B BUE TAOIUIIBI IPUMEPHI
IOCTYJIaTOB, aKCHOM U TEOPEM U3 (PU3UKH,
MaTeMaTHKH, TEOMETPUH, OMOJIOTHH, XUMHUH, a TAKIKE
U3 00JIaCTH T'YMaHUTAPHBIX HAYK);

— CHCTeMaTH3UpOBaTh U 00001aTh HHPOPMAIIUIO/
3HaHUA (HampuMep, MPH HaNKucaHuu pedepara
«[IpuHIIMT OTHOCUTENBHOCTH: OT [ amuites 1o
OUHIITEHHAY,

aHATTMTHYECKOTO 0030pa «OT IUKIOTPOHA 10
COBPEMEHHBIX YCKOpHUTEIEH 3apsKEHHBIX YaCTHI»);
— HaOI01aTh SBJICHUS (HampuMmep, HaOJIIogaeTe Iu




BbI OTHOCUTEJILHOCTh PACCTOSIHUHN, TPOMEKYTKOB
BPEMCHH);

— OOBSICHATD, I0Ka3bIBATh HA OCHOBE 3HAHUU O
METO/0JIOTUU (PU3UKHU KaK MCCIIe10BaTeIbCKON HAYKH
(HammpuMep, KakuM 00pa3oM OCYLIECTBISETCS
pa3BuTHE

¢u3nvecKkoil HayKH, MPOBEAUTE 0OOCHOBAHUE HA
OCHOBE IOSIBJICHUSI CIIELIMATIbHON TEOpUHU
OTHOCHUTEIIHOCTH;

JIOKQXKUTE YHUBEPCATHHOCTD CBSA3H MEX/Y MacCoi
U DHEPTUeH);

— yYMETh BECTH JIUAJIOT, BBICTYIINBATh MHEHUE
OIIIOHEHTA, y4aCTBOBATh B JTUCKYCCHH, OTKPBITO
BBIPAXKATh

¥ OTCTaWBaTh CBOIO TOUKY 3peHHUs (HAIIpUMeEp, IpU
HOJrOTOBKE U MPOBEICHUH JUCKYCCHH «A.
OWHILITENH:

(U3HK-IKCIEPUMEHTATOP WIIH (PU3HK-TEOPETHKY)

KBAHTOBAS
OU3NKA (34
)

Habop nemoHcTpanvoHHBIH
"Bonxosag onTtuka"

OcBerurens st Habopa
"BonHoBas onTuka"
Wznyuyatens nazepHbBld  (c
pPEryIUpOBKOM  KOIWYECTBA
Ty4eil)

Jnck HeroToHa

VYceraHoBKa 1 M3Yy4eHUS
doroapdexra

Habop nemoHcTpanMOHHBIH
"Omnpenenenre MOCTOSTHHOU
[Tmanka"
DKCTepUMEHTAIBHO-
WHTEPAKTHBHBIA  KOMILIEKC
JUIsT  W3y4YeHHs] BOJH B

YCIIOBHSIX pe30HaHca 75

CrexTpalbHble 3aKOHOMEPHOCTH.
Crpoenue aToma.

Mogenb Tomcona. OnbITHI
Pesepdopna. [Inanerapuas Mozaensb
atoma. [locrynarer bopa. Moznens
aToma

BoJiopoa no bopy.
DKCIepUMEHTAIIBHOE JI0Ka3aTeIbCTBO
CYLIECTBOBAHMSI CTAllMOHAPHBIX
COCTOSIHU.

Tpynnoctu Teopun bopa. KBantoBas
MEXaHHKa.

1. I3ydeHne 3aKkoHa IPEIOMIICHUS
CBeTa.

— Habnronate ¢orosnexrpuueckuit 3pdexr;

— 0OBSACHATH 3aKOHBI PoTOdhPeKTa;

— paccuuThIBaTh MAKCUMAJIbHYIO KHHETHYECKYIO
SHEPIUIO AEKTPOHOB MPU (HOTOIIEKTPUIECKOM

s dexre;

— ONpeensaTh padoTy BBIX0/1a JIEKTPOHA MO rpaduKy
3aBUCUMOCTH MAKCUMaJIbHOM KMHETUYECKON SHEPT U
(OTORIEKTPOHOB OT YaCTOTHI CBETA;

— U3MEPATh pabOTy BBIXOJIa 3JEKTPOHA;

— BBIBIATh 3HAYEHHE U MPOUCXOXKACHHUE CIIOB
(HampuMep, «KBaHT»);

— OOBACHATH, [OKa3blBaTh Ha OCHOBE 3HAHUU O
METOA0JOTUAX (PU3MKHU KaK UCCIIeI0BATEIbCKON HAyKH
U APYTUX NMpeAMETHbIX o0jacTel (Hanpumep, Kakum
obpazom B (¢uszuke (HOPMYTUPYIOTCS THUIOTE3BI
(aprymenTupyiiTe Ha mnpuMmepe Tunore3sl [lmaHka),
bopMyIHMpYyIOTCS JM TUIIOTE3bl B T'yMaHUTApPHBIX
HayKax,




JlaGopaTopHbIit
MPaKTUKyM TIO
OIITHKE

H  KBaHTOBOH

¢dusuke (8 9)

2. 3mepenue nokasaresns
MIpeIOMIICHUS
CTEKJIa MPH MOMOILIM MUKPOCKOIIA.

3. U3mepenne poKyCHOTO pacCTOSTHUS
paccenBaromIel JTMH3bI.

4. COopKa ONTUYECKUX CHUCTEM.

5. MHccnenoBanme wuHTEpPEpEHINI
CBETa.

6. UccnenoBanue nudpakiiny CBeTa.
7. OmnpeneneHue JJIUHBI CBETOBOM
BOJIHBI IIPY TTIOMOIIIH

TUGPAKIUOHHOMN PEIIETKHU.

8. M3yuenue sBnenuit orosddexra.
N3smepenue

paboThI BEIXOA IEKTPOHA

HanpumMmep, B TUTEPaTypOBEICHUH, ICUXOJIOTHH U JIp.,
MOSICHUTE Ha KOHKPETHBIX MPUMeEpax);

— OCO3HaBaTh LIECHHOCTH HAy4YHOTr'0 IIO3HAHUS MHUpa,
yMeTb BECTH JHAaJoOr, BBICAYIINBATh MHEHHE
OINIOHEHTa, YYacTBOBATb B JUCKYCCHM, OTKPBITO
BBIpaXarhb

1 OTCTauBaTh CBOKO TOUKY 3peHUs (Hanmpumep, pu
MOJrOTOBKE U MpoBeAeHUH qucKyccuu «OIMH B moJie
HE BOMH WU OJUH B mosie BOWH?!» (Ha mpumepe
YUEHBIX-UCCIIEZI0BATENEH, BHECIINX BKJIAJ B OTKPBITHE
dboTodrddekra));

— OpraHU30BBIBATh CBOIO JESITENBHOCTD (HAaIIpUMEp,
OpU BBIIOJHEHUU TMPOeKTOB «CKOJIBKO (HOTOHOB
HoMajgaeT B a3 yesnoBeka?», «Oulyiiaere JM Bbl
JIaBJICHUE

cBeTa?y);

— BJIQ/IETh HaBbIKaMU CaMOIIO3HAHUS,
CHCTEMaTH3HpOBaTh W 0000marTs HHGOPMAIHIO,
UCIIONIb30BaTh Pa3INuHbIe HHPOPMAIIMOHHBIE PECYPCHI
(Hanpumep, npu

HalMCaHUM 3CCE U MOATOTOBKE (POTOBBICTABKHI

«A. DUHIITEH: HOOENEBCKUH aypeaT U YeJIOBEK»);
— 10JIB30BATHCS UG POBBIMU/TICYaTHBIMU
pecypcamu, UPPOBON TEXHUKON M KOMIBIOTEPHBIMHU
nporpaMMamMu  00paboTku 1udpoBol HHOpMAIUH
(manpumep, cMoHTUPYHTE riibM «OT HEMOTO KMHO

K HU(PPOBOMY KMHEMATOrpady»);

— MPUMEHSTH 3HAHUS K pEUICHUIO PU3NYECKUX 3a/1a4
(BBIYMCIUTENBHBIX, KAUECTBEHHBIX, IPahUUeCcKHX) Ha
ypOBHE OTIepUPOBAHUS CIIEYIOIUMU
UHTEJUIEKTYaJIbHBIMH  ONEpalusMHU:  TOHUMAaHUE,
MIpUMEHEHNE, aHaIN3, CHHTE3, OIleHKa, 0000IIeHHE,
cucTeMaTu3anus

— Habmonath nuHelyaThie CIIEKTPHI;




— paccUUTHIBATH 4acTOTY/UTHHY BOJTHBI
HCITyCKaeMOro/TIOTIOaeMOro CBeTa MpU Mepexojie
aToMa U3 OJIHOTO CTallMOHAPHOTO COCTOSIHUSA B APYTOE;
— HCCJIEIOBATh JIUHEHYAThIN CIIEKTD;

— OOBSCHATH IPHUHIIUII ACHCTBHS J1a3epa;

— Habmo1aTh AeicTBHE a3epa;

— pPacCUUTHIBATh SHEPTHUIO CBS3H ATOMHBIX SIJIEP;

— ONPEIENATh 3aps] U MaCCOBOE YHCIIO AaTOMHOTO
S7Ipa, BOSHUKAIOIIETO B pe3yJIbTaTe paJAHOaKTHBHOTO
pacnana;

— BBIUUCHATH SHEPrUI0, OCBOOOXKIAIOIIYIOCS TMpU
pPazMOaKTHBHOM pacraje;

— ONPEIENATh MPOIYKTHI SACPHOIN peakiuu;

— 0CO3HaBaTh YIrPO3bl, CBSA3aHHBIEC C TPUMEHEHUEM
SIEPHOTO  OpYXKusi (Hampumep, IMpPU MOATOTOBKE
COLMAIBHOW aKIMU Ha YPOBHE CEMBH/IIKOJIBI/CETH
IIKOJI

«SAnepHoe opyxue — omnacHo!»);

— CHCTeMaTH3UpOBaTh U 00001aTh HHPOPMAITUIO/
3HAHUS B TPEIMETHOM, MEXKIPEIMETHOM U
METamnpeMETHOM  KOHTEKCTax (Hampumep, Mpu
HaIMCaHUH PAcCKa3a O PaIMOAKTUBHOCTH MPHIyMaiTe
K HEMYy Ha3BaHHE, K KaKOMY JIUTEPATypHOMY KaHPY
(amoc, nupuka,

IpaMa) OTHOCUTCS Balle MPOU3BENEHUE; TpHU
MOJITOTOBKE JIOKJIaJIOB «PagmoyriepoaHoe
JTaTHpPOBaHUE:

CYIIHOCTb M€TOJ1a, cpepsl mpuMeHeHHs», «[lomydeHne
U TIPUMEHEHUE PaJOaKTUBHBIX U30TOTIOBY);

— OpPraHU30BBIBATH CBOIO JCATEIBHOCTD (HaIIpuMep,
MpH pa3paboTKe KOHIEMIINH MTPOEKTa MO OYHCTKE
OKpY’KaroIlen cpeibl OT paJOaKTUBHBIX OTXOOB);
— YyYMeTh BECTH JHaJioT, BBHICIYIIMBATh MHEHHE
OIMTOHEHTA, YYacTBOBATh B JIUCKYCCHH, OTKPBITO
BBIPAXKATh

¥ OTCTaWBaTh CBOIO TOUKY 3peHUs (HampuMmep, Ipu




MOATOTOBKE M TMPOBEIEHUH auckyccun «Mup 6e3
SAIEPHON SHEPTUH: MU WU PEATTLHOCTHY);

— MPUMEHSATH 3HAHUS K PEIICHUIO PU3NYECKUX 3a/1a4
(BBIYMCITUTEIBHBIX, KAUECTBEHHBIX, IPaUUECKUX )

CTPOEHUE Conmneunast cucremMa Kak KoMiuiekc | — HaGmromats 3Be3/ibl, JIlyHy 1 TUIaHETHI B TEIECKOI;
BCEJIEHHOM TEJ, UMCIOIIMX — Ha0JIIOIATh COJIHEYHBIE IISITHA C IIOMOIIBIO
(8 ) obmee  mpomcxoxaeHue.  OOmme | TeIeCKona U COTHEYHOTO DKPaHa,
XapaKTepUCTUKU IUIaHeT. [lmaHeTsl | — MCHOIb30BaTh pa3IuYHbIE HHPOPMAIIMOHHBIE
3eMHOM Tpymibl. [lajiekue niaHeTsl. pecypchI Uit IOUCKA M UCCIIEI0BAaHUS H300paKeHU I
Comnue wu 3Be3apl. CTpoeHHE U | KOCMHUYECKUX OOBEKTOB
sBOIIOLUs Beenennon
3HAUEHHUE Enunas gusnueckast kapTuHa MHUpa. — OOBACHATDH ABICHUS HA MUKPO-, MAKpO -,
OU3NKUA JJIA Dusmka W HaydHO-TGXHHUCCKAs MEraypoBHSX, OIIUPasACh HAa YETBIpE
OBBbSJICHEHUN (hyHI1aMeHTaJIbHBIX
a1 MUPA WU PEBOJIIOIHA. B3aUMOJICUCTBUS (TPAaBUTAIIMOHHOE,
PA3BUTHUA ANEKTPOMArHUTHOE, CUIIbHOE U caboe);
[MPON3BO/U — BJIAJIETh METOJaMU HAy4YHOT'O ITIO3HAHMS HA
TEJIBHBIX IpEeIMETHOM U MEXIPEAMETHOM YPOBHSX (HAampumep,
CnJj1 npu
OBIIECTBA BBIICIICHUH OOIIIETO M Pa3IMYHOTO B MEXaHU3MaX,
(24)
PE3EPBHOE
BPEMAI (4 4)

Y4eOHO-MeTOAMYECKOE 00eceueHne Y4eOHOro nmpouecca




[Iporpamma xypca ¢usuku s 10—11 knacco. Yrnybnennsiii ypoens (aBTopsl: O. A. Kpbicanosa, I'. f. Mskumes). YMK «®uszuka. 10—11 kmaccsl.
VYTri1yOJIeHHBIN YPOBEHBY.
. ®usuka. Mexanuka. YriuyoseHHbid ypoBeHb. 10 kinace. Yueonuk (aBropsl: I'. 5. Mskumes, A. 3. CHHSAKOB).
. ®uzuka. MonekynsapHas ¢pusuka. TepmoaunHamuka. YriryoneHHbIN ypoBeHb. 10 kinacc. YueOHuk (aBropsl: [, 1. Mskumes, A. 3. CHHIKOB).
. ®usnka. DnexTpoauHaMuKa. YTiayoneHHbIi ypoBeHb. 10— 11 kmaccbl. YueOnuk (aBropsl: I'. SI. Msikumies, A. 3. CHHAKOB).
. ®usuka. Konebanus v BosHbBL. YriayOneHHbIH ypoBeHb. 11 kinace. YueOnuk (aBTopsl: I'. 1. Mskumes, A. 3. CHHIKOB).
. ®usuka. Ontuka. KBanroBas ¢usuka. YrioyoneHHsiid ypoBenb. 11 kinacc. Yueonuk (aBropsl: ['. SI. Mskuies, A. 3. CHHSAKOB).
. Actporomust. 11 knacc. Yuebnuk (aBTopsl: b. A. Boponnos-Benssamunos, E. K. Ctpayr).
. ®usuka. Yrinyonennsiit ypoBenb. 10 kiace. Meroanueckoe mnocobue (aBrop A. B. lllaTtanuna).

. ®u3uka. YroyOnennsiit yposenb. 11 kimacc. Metonudeckoe mocobue (aBrop A. B. Illaranuna).

O 0 I N »n B~ W N =

. @uzuka. 10—11 knaccsl. 3agaunuk (aBrop H. U. IN'ombadapb)
norp
NHTepHeT-pecypebl
OUIIN
PEIY EI'D
I'mo6antla6

OtkpbIThiii Ki1ace. CeTeBoe oOpasoBaTebHOE coobmiecTBo. http://www.openclass.ru/node/109715

Enunas koswiekuus mudpoBeix o0paszoBaTenbHbIX pecypcos. http://school-collection.edu.ru/catalog/

denepanbHblil IEHTP HHOPMAIIMOHHO-00pa3oBaTeNIbHBIX pecypcoB. http://www.fcior.edu.ru/

WHuTtepHeT ypok.
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http://interneturok.ru/ru/school/physics/

=
o

. I'azera «1 cenTsiOps» Matepualsl o pusuke. http://archive.lseptember.ru/fiz

11. Anwmaruu ¢pusudeckux oo0bekToB. http://physics.nad.ru/

12. ®usuka 7-11+.http://www.kursk.ru/win/client/gimn http://www.kursk.ru/

13. JKuas ¢usuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

14. Ypoxkwu ¢usmku ¢ ucrnons3zoBanrem Murepuera. http://www.phizinter.chat.ru/




15.
16.
17.
18.
19.
20.

®dusuka.ru. http://www.fizika.ru/

®dusuka: KoJutekusa oneIToB. http://experiment.edu.ru/

du3nka: OJICKTPOHHAA KOJUICKIIUA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

denepanbHBIE TECTH IO MexaHHKe. ://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

VYckopenue Ten. PaBHoyckopeHHOE ABIbKeHHE Teq. http://www.school363.1t.ru/dist http://www.school363.1t.r
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