IHosicHuTEALHAA 3aANINCKA

HopMaTuBHO-TIpaBOBYI0O OCHOBY  pa3paboTku paboueld mporpamMmbl  COCTABIISIIOT
CIIEYIOIINE JOKYMEHTBI:

- @epnepanbHplii 3akoH oT 29 nmekabps 2012 1. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit denepanun»

- [Ipuka3z MunucrepcrBa O6pa3oBanus U Hayku Poccuiickoit @enepanun ot 17 mas 2012
roga Ne413 «O6 yrBepkaeHHH (eepatbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpemHero ooimero odbpazoBaHus» (B pemakuuu mpukaza MunoopHayku Poccum ot 31 nexaOps
2015 1. Ne1578)

- Pabouas mporpamma mno ¢uszuke k YMK I'.A.Mskumea mnox pemaknuenr O. A.
Kpsicanosa, I'. 5I. Mskumesa

O01mas xapakTepucTUKA y4e0HOr0 nmpeamera

Pabouas mporpamma yuebHoro mpenmera «@Dusuka» HampapiieHa Ha (OpPMHUpPOBAHHE Yy
oOyyaromuxcst GyHKIMOHATBHON TPAMOTHOCTH M METANPEIMETHBIX YMEHUH Yepe3 BHITIOTHEHUE
MCCJIEIOBATEIbCKOM U MPAKTUYECKON JEATEIbHOCTH.

B cucreme ecrecTBeHHO-Hay4YHOTO 00pa3zoBaHus (pu3nKka Kak yueOHBINA MpeaMET 3aHUMAET
BaXHOE MECTO B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS U O3HAKOMIICHHS] OOYYaIOLIUXCS C
METOJJaMH HAYYHOTO MO3HAHHUS OKPYKAIOLIEro MHUpa, a Takke ¢ (U3MYECKUMU OCHOBAMU
COBPEMEHHOT0 IPOU3BOJCTBA U OBITOBOIO TEXHHYECKOTO OKPYXKEHMsSI 4YelOBEKa; B
dbopMUpOBaHUM COOCTBEHHOW TMO3UIMU [0 OTHOUICHHIO K (¢u3nyeckol uHpopMaluuy,
MOJTYYEHHOU U3 Pa3HBIX UCTOYHUKOB.

VYcnemHocTh  M3y4eHHUs TpeIMeTa CBsi3aHa C  OBJQJEHHEM OCHOBaMM y4yeOHO-
HCCIIEN0BATENIbCKON  JEATEIbHOCTH, IPUMEHEHHEM IIOJIYYEHHBIX 3HAHMM IpU PpPELICHUH
MIPaKTUYECKUX U TEOPETUYECKUX 3a]1a4.

N3yuenne ¢u3ukn Ha 0a30BOM YpPOBHE OpPUEHTHPOBAHO Ha  oOecledyeHue
00111e00pa30BaTeIbHON U OOIEKYIBTYPHOH MOATOTOBKH BBITYCKHUKOB.

[enn nzydyenus: GU3MKK B CPEAHEH MIKOJIE CIIENYIOINE:

* (hopMupoBaHHe CUCTEMbI 3HaHUH 00 OOHIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, IPeACTaBIeHUH O JAeiicTBUM BO BeeneHHOMN (pr3nuecKkrx 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSIX;

* (QopmMHupoBaHME YMEHHUS HUCCIIEJOBATh U AHAIM3UPOBATh pa3zHOoOpa3Hble (U3HUECKHE
SIBJICHUS U CBOWMCTBA OOBEKTOB, OOBACHATH MPUHLHUIBI PaOOThI U XapaKTEepUCTUKHU MPUOOPOB U
YCTPOMCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMUYECKUX 0OBEKTOB € T€0(U3NUECKUMU SBICHUSIMU;

* OBJIQ/ICHUE YMEHHSMH BBIIBUTaThb TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraroLINX
bu3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPSTh UX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys LeNb UCCIIeI0BaHMS;

* OBJIQJICHHE METOJaMH CaMOCTOSATEIbHOrO IJIAHUPOBAHUS M IMPOBENEHUs (U3MYECKUX
HKCIEPUMEHTOB, OIIMCAHUS U aHAJIHM3a MOJTyYeHHON N3MEPUTENIbHONW HH(OPMAIIHH, ONIpEaeIICHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO pe3yibTaTa;

* (opMHUpOBaHME YMEHMH MPOTHO3MPOBATH, AHAIU3UPOBATH M OIEHHWBATH IOCIEICTBUS
OBITOBOM W TIPOM3BOJICTBEHHON JCATEIHPHOCTA YEJIOBEKAa, CBA3aHHONW C (U3UYECKUMU
npoleccaMu, ¢ MO3ULUI SKOJIOTHYEeCKOI 0€30MacHOCTH.

B 10 xnacce m3yuaroTcs cineayronue pasnensl: «Mexanukay, «MonekymspHas Gusuka u
TEpPMOJIMHAMHKAY, «DJeKTpocTaTuka», «llocTosHHBIN snekTpuueckuil Tok». Kypc ¢usuku B
10 knmacce HaumHaeTcsd ¢ BBEIECHUSA «3apOoKICHHE M pa3BUTHE HAYYHOIO B3IUIAJa HAa MHUDY,
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OTHCHIBAIOIIETO METOJMOJIOTHIO (PU3MKK KaK HCCIEAOBATEIbCKOM HAYKH, OTPaKAIOIIYIO
MpoIleCCYaIbHbI KOMITOHEHT (MEXaHW3M) KaK CTaHOBJICHHS, (OPMHPOBAHUS, Pa3BUTHUS
bU3MYECKUX 3HAHHWMA, TaK W JOCTHIKEHHS COBPEMEHHBIX OOpa30BaTEIBHBIX PE3yIbTaTOB MPH
00y4YeHUH MIKOJIBHUKOB (PU3UKE (JTMYHOCTHBIX, TPEAMETHBIX U METAIIPEIMETHBIX ).

B mporpammy kypca ¢usukum 11  kjacca BKIIOYEHO U3y4Y€HHE  pa3/IelioB
«INEeKTpOoIUHAMHKA» (KpoMe TeM «IJeKTpocTaThuka» M «IIOCTOSHHBIN 2JIEKTPUUECKHI TOKY),
«Konebanust u BomHBI, «Ontuka» u «KBantoBas ¢usuka», «CrpoeHue BceneHHOI.
[Iporpamma mnpemycMaTpUBaeT BBIOJTHEHUE O00S3aTEIBHOIO JIa0OPAaTOPHOTO IMPaKTUKyMa,
BBITIOJHSIONIETO (YHKIUIO HCTOYHUKA TOJNYYCHHS HOBBIX 3HaHWM ywammmucsa. [lpu
BBITIOJIHCHUH JIA0OPATOPHBIX PabOT MIKOJBHUKH OOy4YalOTCs IUIAHUPOBAHHWIO U OPTaHHM3aIluU
IKCIIEPUMEHTA, CHCTEMAaTU3allud U METoAaM O0OpaboOTKU Pe3yabTaTOB U3MEPEHUMN, CPABHEHUIO
pe3ybTaTOB  M3MEPEHUM, IIOJYyYEHHBIX TPU OJUHAKOBBIX M  PA3IUYHBIX  YCIOBHUAX
JKCIIepUMEHTa, W JAp. [Ipym MOATOTOBKE K BBINOJHEHUIO JTA0OPATOPHBIX pabOT ydamruecs
CaMOCTOSITEJIbHO M3Yy4YalOT pPa3judyHbIC BOIPOCHI, CBA3aHHBIC KaK C MPOBEICHUEM (HU3UIECKOTO
HKCIIEPUMEHTA, TaK U C €0 COJACPKaHUEM.

MecTto npeamera B yueOHOM IVIaHe

[Tporpamma mo ¢usnke Ha 0a30BOM ypoBHE paccumtaHa Ha 140 y4eOHBIX YacoB: 1Mo 2
yaca B Heaemo B 10 m 11 xmaccax. [Ipu »TomM B HeMl mpeaycMOTpeH pe3epB CBOOOIHOTO
y4eOHOTO BPEMEHHU JUISl PeaM3aliyd aBTOPCKUX IOJIXOJOB, HCIOIB30BAHUS Pa3HOOOpPa3HBIX
dopM opraHu3amMU y4eOHOTO MpoIecca, BHEAPEHUS COBPEMEHHBIX METOJOB OOyYeHUS U
neaarort4yeCKux TEXHOJIOTHH.

TpeOoBaHus K pe3yJibTaTaM 0CBOEHHS COAEPKAHUA NPeaMeTa «Du3suka»

JTuunocmuvimu pezynomamamu o0yueHus Gpu3MKe B CpeAHEN MIKOJIE SBIISIOTCS:

* 8 cihepe omHoweHull obyyarowuxcsa Kk cebe, Kk coemy 300p06bl0, K NOSHAHUIO Ce0s1 —
OpUEHTAIlMsl Ha JOCTH)KEHHE IJIMYHOTO CYACThs, pealH3alUi0 TO3UTUBHBIX KU3HEHHBIX
MEPCIICKTHB, WHUIIMATHBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEIEICHUI0, CIOCOOHOCTh CTABUTH 1€ M CTPOUTH JKU3HEHHBIE IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTh OOecrneunTh cebe U CBOMM OJM3KMM JOCTOWHYIO JKH3Hb B Ipoliecce
CaMOCTOSITENIbHOM, TBOPYECKOW W OTBETCTBEHHOW JESATENBHOCTH, K OTCTAaUBAHUIO JHUYHOTO
JIOCTOWHCTBA, COOCTBEHHOT'O MHEHUSI, BEIPA0ATHIBATH COOCTBEHHYIO MO3UIHIO MO OTHOIICHHUIO K
0O0I1eCTBEHHO-TIOIUTUYECKUM COOBITHSIM TPOLUIOr0 W HACTOSIIEr0o Ha OCHOBE OCO3HAHUS U
OCMBICJICHHS HCTOPUH, TYXOBHBIX IIEHHOCTEH U JOCTH)KCHHI HAIICH CTPaHbl, K CAMOPA3BUTHIO H
CaMOBOCITUTAHUIO B COOTBETCTBUU C OOIIEUETOBEUYECKUMHU LEHHOCTAMH U HUJeallaMu
TpaXXJIaHCKOTO OOIIECTBA; MPUHITHE M peaTu3aliisi IEHHOCTEH 3I0pOBOTO B Oe301acHoro oopasa
KHU3HH, OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3NYECKOMY
U TICHXOJIOTHYECKOMY 3/I0POBBIO;

* 8 cgepe omuowenul odyuarowuxcia x Poccuu xax x Pooune (Omeuecmsy) —
poccHiickasi HICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHWCKOM HICHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMYME, YYBCTBO TPUYACTHOCTH K HCTOPUKO-KYIBTYPHOH OOITHOCTH
poccuiickoro Hapoja u cynbbe Poccnu, matproTu3M, TOTOBHOCTH K CIyKeHHI0 OTE4ecTBy, €ro
3alUTe; YBaAXKEHHE K CBOEMY Hapoy, YyBCTBO OTBETCTBEHHOCTH mepen PonuHol, ropaocTtu 3a
CBOM Kpa#, CBOIWO PoauHy, mponuioe W HACTOSIIEe MHOTOHAIMOHAJIBLHOrO Hapona Poccuw,
YBa)XCHHE TOCYJapCTBEHHBIX CHMBOJOB (Tep0, d¢uar, rumH); (GopmMHupoBaHHE yBaXKEHHS K
PYCCKOMY SI3bIKYy KaK TOCYIJapCTBEHHOMY s3bIKy Poccuiickoin ®enepaunu, SBISIOIIEMYCS
OCHOBOU POCCHUNCKON MASHTHYHOCTH U TJIABHBIM (DaKTOPOM HAIIMOHAIBHOTO CaMOOIIPEICTICHHUS;
BOCIIMTAHHUE YBAXCHHS K KYJIbType, A3bIKaM, TPAIUIASIM H 00bIYasiM HapOIOB, MPOKUBAIOIINX B
Poccuiickoit denepanuu;

* 8 cghepe omHowlenuli 00YUAOWUXCA K 3AKOHY, 20CY0apcmey U K 2padCOAHCKOMY
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0buecmay — TPaXKJAHCTBEHHOCTD, TPAXKIAHCKAsl TTO3UIIHSI aKTHBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro oOIIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE MpaBa M OO0S3aHHOCTH,
YBQXAMOIIETO 3aKOH ¥  MPAaBOMOPSIOK, OCO3HAHHO TMPUHUMAIONIETO  TPaJAUIHMOHHBIC
HAI[MOHAJbHbIE U OOIIeYeNOBEeYeCKHEe T'yMAaHHCTUYECKUE U JEeMOKpaTHYeCKHe IIEHHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOW JKU3HH; TPU3HAHKE HEOTUIYKIAaEMOCTH OCHOBHBIX IPaB U
cBOOOJ uYeloBeKa, KOTOpble MPUHAMIEKAT KaXKIOMY OT POXKIEHUS, TOTOBHOCTh K
OCYILIECTBIICHUIO COOCTBEHHBIX TpaB M CBOOOJ Oe3 HapylleHUs IpaB U CBOOOJ APYrHX JIHIIL,
FOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOJBI YEJIOBEKAa U TpakJaHMHA COTJIACHO
OOIIeNPU3HAHHBIM TPUHIUIAM W HOpPMaM MEXIYHAapOJHOTO TpaBa U B COOTBETCTBUH C
Konctutynueir  Poccuiickoit  ®denepanuu, mnpaBoBas M IOJATHYECKAas T'PaMOTHOCTD;
MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE Ha JAMAJore KYyJIbTyp, a TaKXkKe pa3Iu4HbIX (OpM 0OIIEeCTBEHHOTrO
CO3HAHMS, OCO3HAHHE CBOETO MECTa B TOJUKYIBTYPHOM MHpPE; HHTEPUOPHU3ALUS IEHHOCTEH
JEMOKPAaTUU U COLUAIbHOW COJUAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PETYJIMPOBAHHUIO
OTHONICHWNA B TpPYNIEe WIM CONHAILHOW OpPraHMU3alMH,; TOTOBHOCTh OOYYAIOIIMXCSA K
KOHCTPYKTUBHOMY YUYacCTHIO B IPHUHSTUU PEIICHUMN, 3aTParuBalolIUX MpaBa U UHTEPECH], B TOM
YuCclie B Pa3sIUYHBIX (opMax  OOIIECTBEHHOW CaMOOpraHU3allid, CaMOYIPABJICHUS,
OOLIECTBEHHO 3HAYMMOW JI€ATENbHOCTH; MPHUBEPKEHHOCTh UICSIM HHTEpPHAI[MOHATIN3MA,
IpyXObI, paBEHCTBa, B3aMMOIIOMOIIY HAPOJOB; BOCIHUTAHUE YBAXUTCIBHOTO OTHOIICHHUS K
HAI[MOHAJILHOMY JTOCTOMHCTBY JIOACH, UX YYBCTBAM, PEIUTMO3HBIM YOEKIEHUSIM; TOTOBHOCTh
O00yJarOImUXCsl TPOTUBOCTOSITh HJCOJOTUU  DKCTPEeMH3Ma, HaIMOHAIM3Ma, KceHopoOuH,
KOPPYIILHH, AUCKPUMHUHAIMU 1O COLHUAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKaM U IPYTUM HETaTUBHBIM COITMATEHBIM SIBIICHUSIM;

* 8 ciepe omHoweHUll 00YUAIOWUXCA C OKPYICAOWUMU THOObMU — HPABCTBEHHOE
CO3HAHHWE W TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIIEYETIOBCUYCCKHX IICHHOCTEH, TOJEPAHTHOTO
CO3HAHMS U MOBEJCHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JUAJIOT C
JIPYTHMH JIFOJIbMH, IOCTUTaTh B HEM B3aMMOITIOHUMAHWSI, HAXOIUTh OOIIHE IEJIA U COTPYTHUYATH
JUISE UX JOCTH)KCHHUS;, MPUHATHE T'YMaHUCTUYECKUX ILIEHHOCTEW, OCO3HAHHOE, YBAXUTEIHHOE U
no0poXKeaTeTbHOe OTHONICHHE K JIPYTOMY UYeJIOBEKYy, €ro MHEHHWIO, MHPOBO33PEHHIO;
CIIOCOOHOCTH K COMEPEXUBAHUIO U (HOPMUPOBAHUIO TTO3UTUBHOTO OTHOIICHUS K JIIOASM, B TOM
YUClie K JIUIaM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS WM HHBAIUIAM; OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO
JIPYTHX JIOJel, yMEHHWE OKa3blBaTh TIEPBYIO IOMOING, (OPMUPOBAHWE BBIPAKEHHOW B
MOBE/JICHUH HPABCTBEHHOW MO3WIIMHU, B TOM YHUCIE CIIOCOOHOCTh K CO3HATEIbHOMY BBIOOPY
no0pa, HPABCTBEHHOTO CO3HAHWS W TIOBEJCHHS HAa OCHOBE YCBOCHHS OOIIEYEITIOBEUYCCKHX
[IEHHOCTE ¥ HPaBCTBEHHBIX UYBCTB (4YeCTb, JOJT, CIPABEIJIMBOCTb, MIIOCEPIUE U
JIpYKeIo0ue); KOMIIETCHIINHA COTPYTHUYECTBA CO CBEPCTHUKAMU, JCTHbMU MJIQJIIIETO BO3PACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJNE3HOH, Y4eOHO-HCCIeA0BaTeIbCKOM,
MIPOSKTHOM M IPYTHX BUAAX JACSITCILHOCTH;

* 8 cepe omHoweHUN O00YUAIOWUXCA K OKPYHCAIOWEMY MUpy, K JHCUBOU Npupooe,
Xy00dHcecmeeHHou Kyabmype — MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH, 3HAYMMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIQJICHUE JOCTOBEPHON HH(OpMAIMEe O TEePeOBBIX JOCTIKEHHUSIX W OTKPBITHUSAX MHPOBOU U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX 00 YCTpOMCTBE Mupa H
0011ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHWE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHOW MPO(PECCHOHATIBHOW W OOIIECTBEHHOW JEeATEIbHOCTH; JKOJIOTHYECKas
KyJIbTypa, OepekHOe OTHOIIEHHE K POJHOW 3emile, MpUpOIHBIM OoraTcTBam Poccuu u mmpa,
MOHMMAHWUE BIIMSHUS COIUATBHO-DKOHOMUYECKUX TIPOIECCOB HA COCTOSHHE MPHPOJHON U
COLIMATILHOM Cpe/bl, OTBETCTBEHHOCTh 32 COCTOSTHUE MPUPOIHBIX PECYPCOB, YMEHUN M HABHLIKOB
pPa3yMHOT'O MPUPOJOTNONIb30BAHMS, HETEPIUMOE OTHOILLIEHUE K JIEHCTBUSAM, MPUHOCAUINM BpEJ
DKOJIOTMH;, TPUOOpPETEHHE OMbITa OKOJIOTO-HANPABIECHHOW JESITETBbHOCTH; DCTETUYECKOE
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OTHOILIEHHE K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA;

* 8 cghepe omHowenull obyyarowuxca K mpyoy, 8 cgepe coyuanbHO-IKOHOMULECKUX
OomHOwleHUull — yBaXEHUE BceX (OpPM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH; OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuu Kak MyTh M CHOCOO peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX IJIAHOB; TOTOBHOCTh OOYYAIOLIUXCS K TPYAOBOH MPoeCcCHOHATBLHON
NESATENIbHOCTH KaK K BO3MOXKHOCTH YYacTUs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MP00IeM; MTOTPEOHOCTh TPYAUTHCS, YBAKECHHUE K TPYAY
U JIOASM TpPyAa, TPYIAOBBIM JOCTHXKEHHSIM, JT0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE
OTHOILIEHHE K pa3sHbIM BHJAM TPYJOBOH NEATENBHOCTH, TOTOBHOCTh K CaMOOOCITYXHBAHUIO,
BKJItOUYasi 00y4eHHUeE U BBIIIOJIHEHUE IOMAIIHUX 0053aHHOCTEH.

Memanpeomemnule pe3ynbmamsl 00yueHUs (GU3MKE B CpeqHEH IIKOJIE MPECTaBIICHBI
TpeMsl TpyITIIaMi YHUBEPCAbHBIX YUYE€OHBIX JIEHCTBUH.
PerynsTuBHbIe yHUBEpCaIbHbIE yUYeOHbIE 1EHCTBUS

Brinmyckauk Hayaurcs:

* CaMOCTOSITENILHO OIpPEAENATh LENH, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIC 33/1a4U B
00pa3oBaTeNbHON AEATEIHbHOCTH U KU3HEHHBIX CUTYaIMSIX;

* OLIGHMBaTh pPECYpPChl, B TOM 4YHCJIE€ BpEeMs M Jpyrue HeMaTepualbHbIE PECypCHI,
HE0OXO0UMbIE JJIs JJOCTHUKEHMSI IOCTABJIEHHOMN paHee 11eu;

* COIOCTABIIATH MMEIOIINECS BO3MOXXHOCTH U HEOOXOJUMbIEC ISl JOCTHKEHUS LEIH
pecypcesl;

* OpraHu3oBbIBaTH 3(PGEKTUBHBIN MOHCK PECYpPCOB, HEOOXOIUMBIX ISl JOCTUIKCHHUS
IMOCTaBJICHHOM 1ICIIH;

* OIPEAEINIATh HECKOJIBKO MYTEN JOCTHKEHHSI IOCTABJIEHHON LEJIH;

* BHIOMpaTh ONTHMAJBHBIA IyTh JOCTHXKCHHS 1EIH C yd4eToM d3(PPEKTUBHOCTH
pPacxo/10BaHUsl PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOPAIIH;

* 3a/aBaTh MapaMeTpbl W KPHUTEPUU, IO KOTOPHIM MOXKHO OIPEACIUTh, YTO IEJh
JIOCTUTHYTA;

* COMOCTABIATh MOJIYYEHHBIN PE3YJIbTAT JEATEIIbHOCTH C TOCTABIICHHOM 3apaHee 1IeIIbIO;

* OLIGHWBAThH TOCIEJCTBUS JOCTHUKEHHS MOCTAaBICHHOW LEIM B y4eOHOW NEesTENbHOCTH,
COOCTBEHHOM YKU3HU U KU3HHU OKPYKAIOUIUX JOCH.
[To3HaBaTenbHBIE YHUBEPCATbHBIE YUeOHbIC AEHCTBUS

Brinmyckauk Hayaurcs:

* KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIUIO C PA3HBIX MO3UIINN;

* pacrio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS B UHPOPMAIIMOHHBIX UCTOYHHUKAX;

* HCIOJb30BATh PA3JIMYHbIE MOJIEIbHO-CXEMATUUECKHE CpEACTBa ISl TMPEACTaBICHUS
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

* OCYIIECTBIIATH Pa3BEPHYTHIA MHPOPMAITMOHHBIN MMOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

* UCKaTh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 33134,

* MPUBOJUTH KPUTHUECKHE apTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKJIEHUS, TaK U
B OTHOLIEHUH JIEVCTBUI U CYKIECHHUU APYroro;

* AaHAJIM3UPOBATH M MPEOOPA30BBIBATH MPOOIEMHO-IPOTUBOPEUNBHIC CUTYAIINH;

* BBIXOJIUThH 32 PaMKH Y4eOHOTO TpeaMeTa U OCYIIECTBISITH LeJCHANPaBICHHBIA MOUCK
BO3MOKHOCTH IIIMPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB JICUCTBUS;

* BBICTPAMBaTh UHIUBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI APYTHX YIACTHUKOB U PECYPCHBIC OTPaHUUYCHNS,

* MEHSATh U YIEpKHUBaTh pa3Hble TMO3MIUMU B TIO3HABATEIBHOM JIESITEIIBHOCTU
KoMMmyHUKaTHBHBIE YHUBEpPCATbHBIE YUeOHBIC EHCTBHS

BrinmyckHuk Hayuurcs:

* OCYILECTBIJISTh JIETOBYKHD KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU
(kax BHYTpH 00pa30BaTEIbHON OpraHU3aIluy, TaK U 3a e Tpe/esiaMu);



* TMpU OCYIIECTBICEHUU TPYIIOBON pabOTHl OBITH KaK PYKOBOIUTENIEM, TaK W WICHOM
IPOEKTHON KOMaHIbl B pa3HbIX pOJSIX (TEHEpaTOpOM UJICH, KPUTHUKOM, HCIOJHUTEEM,
MPE3CHTYIOLIUM U T. ]1.);

* pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHHEM
aJICKBaTHBIX (YCTHBIX U MHUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

* pacrio3HaBaTh KOH(DJIMKTOT€HHbIE CHUTYallud U MpeloTBpaliaTh KOHGIUKTHI 10 HUX
AKTUBHOH (a3bl;

* KOOPAMHUPOBATH U BBIIOJIHATH padOTy B YCIOBHSIX BUPTYaIbHOTO B3aUMOAECUCTBUS (WU
COUETaHMsI PEATbHOTO M BUPTYAJIbHOTO); * COIJIACOBHIBATH MO3MIIMM YJICHOB KOMAaH/bI B
nporuecce padoThl HaJl OOIIUM MTPOTYKTOM/pEIICHUEM;

* IPEICTABIIATH MyOJIUYHO PE3yIbTaThl MHANBUYATLHON U TPYIIOBON JIEATEIbHOCTH, KaK
nepe] 3HaKOMOM, Tak U Hiepe]] He3HAKOMOW ay TUTOPHEil;

* mox0MpaTh MAPTHEPOB JJs JICJIOBOW KOMMYHHKAIMHM, HCXOIsS U3 COOOpaskeHH
pe3yJIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMYHBIX CUMITATU;

* BOCIIPUHUMATh KPUTUYECKHE 3aMEUaHus KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

* TOYHO M eMKO (hopMynHpoBaTh Kak KPUTHYECKHE, TaK U OJ0OpUTENIbHBIC 3aMEUYaHUs B
ajZipec IPYyrux JIOJeH B paMKax JIeJI0BOM 1 00pa30BaTeIbHON KOMMYHUKAIIMH, H30erasi Ipu 3TOM
JUYHOCTHBIX OLEHOYHBIX CYXkKICHUM.

IlIpeomemmnoie pesynomamol

BoimyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPUPOBATh HA NMPUMEPAX POJIb U MECTO (PU3HKH B (POPMUPOBAHUN COBPEMEHHOM
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTHYECKON
JeITEeIILHOCTH JIFOICH;

— JIEMOHCTPUPOBATh Ha MpHUMepax B3aHMMOCBA3b MEXAY (U3UKOW U APYrUMHU
€CTeCTBEHHBIMH HAayKaMU;

— yCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SIBICHUH M MPUMEHATH OCHOBHBIE
du3nvecKkre MOAETH TSt UX OMHCAHUS B OOBSICHEHUS;

— HCIONB30BaTh HHGpOpMAIMIO (U3UUYECKOTO COAEP)KAaHUS MpPU PELICHUH Y4YeOHBIX,
NPaKTUYECKUX, TPOEKTHBIX W HCCIEAOBATENLCKUX 3a/ad, HWHTErpupys wuHpopMamuio wu3
Pas3IMYHBIX UCTOYHUKOB U KPUTHUYECKH €€ OLIEHUBAs;

— pa3nuyath U yMETh UCIOJIB30BATh B y4eOHO-NCCIIEA0BATEILCKOM eI TETHHOCTH METOIbI
HAYy4YHOTO TMO3HaHMUs (HaOJroeHue, OMNMCaHUe, HW3MEpEHHUE, HKCIEPUMEHT, BBIIBHKEHUE
TUIOTE3bl, MOJIEIUPOBAHUE U Ap.) U (HOpMbI HAYYHOTO MO3HaHMS ((QaKThl, 3aKOHBI, TEOPHUH),
JIEMOHCTPHUPYsI Ha MpUMepax UX pojib U MECTO B HAYYHOM IO3HAHUM;

— TMPOBOJAWUTH TPsSMBIE W KOCBEHHBIE W3MEHEHHs (H3MUECKUX BEJMYUH, BHIOMpas
U3MEpUTENIbHBIE MPUOOPHI C y4eTOM HEOOXOIMMOIl TOYHOCTH H3MEpPEHHi, MIaHHpPOBATh XO[
U3MEpEHUH, IoNlydaTh 3HAUCHWE W3MEPSIeMON BEIUYMHBI W OICHUBATh OTHOCHTEIHHYIO
MOTPEIIHOCTD M0 33JaHHBIM (hopMyIam;

— MPOBOJAWUTH WCCICNOBAHMUS 3aBHCUMOCTEH MeXIy (QHU3NYECKUMH BEITUYNHAMH:
OPOBOJIUTH HM3MEpPEHHs] M OIpeNeNATh Ha OCHOBE HCCIEIOBaHMSA 3HAUEHHE I1apaMeTpoB,
XapaKTEPU3YIOMUX JaHHYI0 3aBHCHMOCTh MEXKIy BEIMYMHAMHU, M JeJaTh BBIBOJ C yUETOM
MOTPEIIHOCTH U3MEPEHUI;

— HWCIONB30BATh IS ONKMCAaHUS XapakTepa TNPOTEKaHWs (QU3UYECKUX TPOIECCOB
¢u3nUeckre BEIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH;

— HWCIONB30BAaTh IS ONKMCAaHUS XapakKTepa TNPOTEKaHUs (QHU3UYECKUX TPOIIECCOB
(du3nUecKre 3aKOHbI C yYETOM IPAHUI] X IPUMEHUMOCTH;

— pemaTh KadyeCTBEHHBIC 3ada4yu (B TOM 4YHCIE W MEKIPEIMETHOTO XapaKTepa):
UCTIONB3Ysl MOJENH, (U3NYECKHE BEIMYMHBI M 3aKOHBI, BBICTPAWBaTh JIOTHUECKH BEPHYIO
IIETIOYKY 00BsICHEHHUS (JOKA3aTeIbCTBA) MPEAJIOKEHHOTO B 3a/1a4e Mpoliecca (SBICHUS);

— pemaTh pacueTHbIE 3a/1a41 C SIBHO 33JaHHOM (pU3MUECKON MOJEINBIO: HA OCHOBE aHaJIM3a
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YCIIOBUS 3a/1a4¥ BBIICATh (PU3UUYECKYIO MOJIEh, HAXOAUTh (PU3UYECKUE BEIUYUHBI U 3aKOHBI,
HEO0OXOUMBbIE U JOCTATOYHbIE ISl €€ PELIeHUs, TPOBOAUTH PACUETHI U NMPOBEPATH MOTYUESHHBIN
pe3yJbTarT;

— YYHUTHIBATh TPAHUIBl NPUMEHEHUS H3YUYCHHBIX (PU3MUECKHX MOJielei MpH pelieHuu
(UBHYECKUX U MEXKIIPEIMETHBIX 3a/1a4;

— HCIMOJb30BaTh MHPOPMAIUIO U MPUMEHSTh 3HAHHS O MPUHIMIAX PabOThl U OCHOBHBIX
XapaKTePUCTUKAX HW3YYCHHBIX MAIIMH, MPUOOPOB U JIPYIMX TEXHUYECKUX YCTPOWCTB st
pellIeHus MPaKTUYECKUX, Y1eOHO-HCCIeI0BaTeNbCKUX U IPOEKTHBIX 3a/1a4;

— HCIOJNB30BaTh 3HAHUA O (PU3NYECKHX OOBEKTaX W IMPOLECCaX B MOBCETHEBHON KHU3HH
Uit obecriedeHust 0€30MacHOCTU IpU 00pallleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBaMU,
JUISL COXPAHEHHUs 37I0POBbS M COOJIOIEHUS] HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPY)KAIOLICH
cpene, sl IPUHATUS PELICHHUH B TOBCEAHEBHON KU3HU.

Buinycknux na 6a3080m yposHe NOIyUUM 803MONACHOCHb HAYYUMbCA!

— NOHUMamv U 0OBACHAMb YEIOCMHOCMb UIUYECKOU MeopulU, pa3iuiams Spanuybl ee
NPUMEHUMOCTU U MECO 8 POy OpY2UX (hu3uideckKux meoputi;

— enademv npuemMamu NOCMPOEHUs Meopemuyeckux OoKa3amenbCme, a Mmakdice
NPOCHO3UPOBAHUA 0COOEHHOCMEN NPOMEKAHUA QU3ULeCKUX ABNeHUll U Npoyecco8 Ha OCHOGe
NONYYEeHHBIX MeOPEeMmUIecKux 6160008 U OOKA3AMENbCME,

— XApakmepuzoeamsv CUCMEMHYIO CBA3b Medcdy OCHOBONONALAIOWUMU — HAYYHBIMU
NOHAMUAMU. NPOCMPAHCMEBO, 8PEMsl, Mamepus (6euwecmeo, noie), O8UNCEHUe, CULA, IHEPIUs;

— @blosuUecamMb  2UNome3bl HA  OCHOGE 3HAHUA ~ OCHOBONONA2AIOWUX — (PUIUYECKUX
3aKoHOMepHOCmell U 3AKOHO8;

—  CamMoCmoamenbHO NIAHUPOBAMb U NPOBOOUMb uzuyecKue IKCnepuUMenmol,;

— Xxapakmepuzoeamsv  2100anibHble  NpoONeMbl, CMosWUe Nneped  Yen08evecmeoM:
9HepzemuuecKue, colpbesvle, IKoN02U1ecKue, — U poib QU3UKU 8 peueHuy dmux npooiem,;

— pewiamv NpaKmMuKo-opuUeHmuposanHvie KauecCmeeHuvle U pacyemuvle QusuiecKue
3a0auu ¢ 6blOOPOM (hu3UUECKOU MOOeNU, UCNOAb3Ys HEeCKOIbKO (DUIUYECKUX 3aKOHO8 Ul
Gopmyn, cea3zvl6aAIOWUX U3BECTIHBIE QU3UYECKUE GeNUUUNbI, 8 KOHMEKCMe MedCnpeoMemHblx
cesazell,

— 00BACHAMb NPUHYUNBL PabOmMbl U XAPAKMEPUCMUKY U3VYEHHbIX MAWUH, npubopos u
MeXHUYEeCKUX yCmpoucme,

— 00BACHAMb YCN0BUS NPUMEHEeHUs @Qu3uyecKux mooeneti npu peweHuu Qu3uvecKux
3a0ay, HAX00UMb AOeK8AMHYIO NPEONONCEHHOU 3a0aye @OUIULECKYI0 MOOelb, pa3peuams
npobaemy KaKk Ha OCHO8e UMEIOWUXCA 3HANHULL, MAK U NPU NOMOWU MeMOo008 OYEHKU.

Copepxanue npeamera «Duznka»
(0a30BbIii YPOBEHB)

PuU3uKa U eCTECTBEHHO-HAYYHbIN METO/ MO3HAHUSA NPUPObI

duszuka — pyHIaMeHTaJbHasi HayKa O IpupoJjie. MeTo1bl HAy4HOI'0 UCCIIeJOBaHUS
¢uznueckux sBIeHUH. MonenupoBaHue (U3MYECKUX SIBIEHUH UM IPOLIECCOB.
Du3nyeCcKui 3aKOH — TIpaHUlbl MPUMEHUMOCTH. DU3NUECKUE TEOPUM U IIPUHIUII
cooTBercTBUs. Ponp M Mecto ¢Gu3uku B (OPMHUPOBAHHM COBPEMEHHON HAay4HOI
KapTUHBI MUPa, B IPAKTUUECKON AEITEIbHOCTH JTroJiei. PU3HKa U KyJIbTypa.

Mexanuka

I'panunsl OPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKU. Bakueiinime
KWUHEMAaTUYECKHUE XAPAKTEPUCTUKU — MEPEMEIIEHUE, CKOPOCTh, yCKOopeHue. OCHOBHBIE
MOJIENIHN TEJ U NBUKEHUN.



BzaumopeiictBue Ten. 3akoHbl BcemupHoro taroreHus, I'yka, cyxoro TpeHUS.
NuepuuanbHas cucteMa oTcuera. 3aKkoHbl MexaHuku HeroToHa.

NMnynbc MaTepuaibHOM TOYKH M CUCTEMBI. MI3MEHEHHEe U COXpaHEHUE UMITYJIbCA.
Hcrnonb30BaHWe 3aKOHOB MEXAHUKHU I OOBSICHEHUs JIBU)KEHMUsS HEOECHBIX Tell U A
pa3BUTHUSI KOCMUYECKHUX HCCIIeqOBaHUM. MexaHudeckass dHEPIryusi CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MeXaHU4YeCKOU 3Hepruun. Pabora cuibl.

PaBHOBecue MaTepuaJbHOM TOYKM M TBEPAOro Tejia. Y CJIOBUS PaBHOBECHS.
MowmeHT cuiibl. PaBHOBECHE KUJKOCTH U raza. J|BU>keHHEe KHUAKOCTEN U ra3oB.

Mexannueckue KoJyieOaHusi U BOJIHBL. [IpeBpaieHusi sHeprum Ipu KojaeOaHUsX.
DHeprus BOJIHBI.

MouekyasipHas (pU3HKA M TEPMOJMHAMHUKA

MonnexynspHo-kunetnueckas Tteopus (MKT) crpoenuss BemectBa U €€
AKCTICPUMEHTAIBHBIC JI0Ka3aTelbCTBA. AOCOIIIOTHAST TeMIlepaTypa Kak Mepa CpeaHel
KUHETHUYECKON PHEPruM TEIJIOBOTO JIBUXKCHUS YAaCTHI] BellecTBa. Mojieinb UaeaibHOTO
raza. JlaBieHue ra3a. YpaBHEHHE COCTOSHMSI HIACAJIBHOIO ras3a. YpPaBHEHHUE
MenneneeBa—KianeiipoHna.

ArperaTHble COCTOSIHUS BellecTBa. MOJ1eIb CTPOSHUSI KUIKOCTEM.

Buytpennsis sHeprus. Pabora u Temsomnepenadya Kak CIIOCOObI HW3MEHEHMUS
BHyTpeHHeH sHeprum. [lepBwiii 3akoH TepmoauHamMuKd. HeoOpaTHMOCTh TEIUIOBBIX
npoueccoB. [IpuHUUIIBI 1ENCTBUSA TEMIOBBIX MAIIIWH.

DJIEeKTPOANHAMHUKA

Onektpuueckoe mnoje. 3akoH Kymnona. HamnpsbkeHHOCTP W MOTEHIHAT
BJIEKTPOCTATUYECKOTO 1oisA. IIpOBOAHMKHM, TMOJYOPOBOAHUKH U JIUIJIEKTPUKHU.
Konnencarop.

I[TocTOSTHHBINM DJIEKTPUYECKUM TOK. IDJEKTPOABMKYyIIAsi cuia. 3akoH Owma uis
MMOJTHOU IEeTIH. DJIEKTPUUECKUM TOK B TIPOBOJHUKAX, DJIICKTPOJIUTAX, MOJIYITPOBOJHUKAX,
raszax v Bakyyme. CBepXIpOBOJIUMOCTb.

NHayknyst MarHuTHOTO noJist. JlecTBrue MarHMTHOTO MOJIst HA IIPOBOJHUK C TOKOM
U ABWXKYIIYIOCS 3apspDKeHHYro yactuny. Cuna Amnepa u cuna Jlopenua. MarnutHbie
CBOMCTBA BEIIECTBA.

3aKOH SJIEKTPOMAarHUTHON MHIAYKIUHU. OJeKTpoMarHutHoe 1osie. [lepemMeHHBbI
TOK. SIBieHne caMOMHAYKUMU. THAYKTUBHOCTb. DHEPIHsl AJIEKTPOMAarHUTHOTO TIOJISI.

DJieKTPOMarHMTHbIe KoJsiebanusi. KosebaTeJbHBIH KOHTYP.

9HCKTpOMaFHI/ITHBIC BOJIHBI. I[I/IaHaBOHLI QJICKTPOMArHUTHBIX I/ISJ'Iy‘-IeHI/Iﬁ n Hux
IPAKTHUYCCKOC ITPUMCHCHUC.

I'eomerprnueckas ontuka. BonHoOBBIE CBOMCTBA CBETA.
OCHOBBI CrIeMAJIBLHON TEOPUH OTHOCHTEJIBbHOCTH

NHBapuaHTHOCTHh MOYJIsI CKOPOCTH CBETa B BaKyyMme. [I[pMHIIMIT OTHOCUTEIBHOCTH
OnHmTetHa. CBSI3b MacChl M SHEPTUHU CBOOOHON YaCcTULIBI. DHEPIrHUsl ITOKOS.

KBanToBas puzuka. ®Pu3uKa aroMa 1 aTOMHOI'0 s1ipa

I'unoreza M. Ilmanka. dortosanektpuueckuit 3pdexr. Doton. KopmyckymsipHo-
BOJIHOBO# nyanu3Mm. CooTHOIIEHUE HeompeneneHHocTe [ eiizendepra.

[Mnanerapnass monenb atroma. OOBICHEHHE JIMHEHMYATOTO CIEKTpa BOAOpOJAa Ha
OCHOBE KBAaHTOBBIX NocTys1aTtoB bopa.
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CoctaB M CTpOE€HHE aTOMHOIO sJpa. ODHEPrusl CBS3U ATOMHBIX sAep. Buubl
pPaaMOAKTUBHBIX IIPEBPALLCHUI ATOMHBIX SEP.

3aKkoH paguoOaKTUBHOTO pacnaga. SAnepHble peaknuu. LlenmHas peaknust AeieHUS
SITIED.
DneMeHTapHbIe YacTullbl. DyHIaMEeHTaIbHBIC B3aUMOICHCTBUSI.

Ctpoenue BcesieHHOM

COBpCMCHHLIe opeacTaBJICHUSA O IMPOUCXOXKACHHUHNU H 3BOJOIUHA COJ'IHHa " 3BC31.
KHaCCH(bHKaHHH 3BEC31. 3B€3,Z[BI U NCTOYHUKHU UX DHCPIUM.

I'amaktuka. IIpeacraBieHue o CTPOCHUU U ABOJTOLIMU BceneHnHou.

JlabopaTopHBbIi NPAKTHUKYM (HA BHIOOP yuMTeJIs)

1. IsmepeHnne yckopeHHsi CBOOOJHOTO MaJICHUSI C MOMOIIBI0 MaTeMaTHUYECKOTrO
MasiITHUKA.

2. I/ISyquI/IC BTOPOI'O 3aKOHa HrroTona.

3. HccaengoBanue ™Moaenu ABUXKCHHS TCJ1a, 6p0]J_IeHHOFO nmoga yriioMm K
T'OpPU30HTY.

4. 3yueHue 3aKOHA COXPAHEHUSI UMITYJIbCA IIPU COYJApPEHUHU CTaJIbHBIX I1apOB.
5. M3yueHue 3aKOHa COXpaHEHUs] MEXaHUUECKON SHEPIruH.

6. 3mepenue KII/] anexkTpoaBuraresns npu NOJHITAH TPy3a.

7. I3yyeHue aBTOKOJICOaHUH.

8. M3yueHue nornepeyHbIX BOJH B CTPYHE C 3aKPEIVICHHBIMU KOHIIAMH.

9. MI3yueHune CBOMCTB 3BYKOBBIX BOJIH.

10. OnsITHas npoBepka 3akoHa ['eit-JIroccaka.

11. Omnpenenenue NpOLEHTHOTO CO/IEPKaHUsI BIard B MOKPOM CHETe.

12. I3yueHue pacrnpeneseHusi MOJIEKYJI HIACAIBHOTO Tra3za 10 CKOPOCTSIM
(KOMIIBIOTEPHOE MOJECIIMPOBAHUE).

13. U3yuenue wuaeanbHOM TeruioBod MammHbl KapHo  (KOMIbIOTEpHOE
MOJICJIUPOBAHUE).

14. I3yuyeHue TerjIoBOro B3auMoAeUCTBHUS (KOMITBIOTEPHOE MOJEIIMPOBAHHE).
15. U3mepenue monaynst FOHra pe3uHsl.

16. H3mepenue teMmnepaTypHOro kod3¢p@uIMeHTa JIUHEWHOrO pacIIUupEeHUs
TBEPBIX TeEIl.

17. Onpenenenune ko3 punmeHTa MOBEPXHOCTHOTO HATSKEHUSI KUJIKOCTH.
18. 3mMepeHne eMKOCTH KOHJIEHCATOPa.

19. 3mepeHue yIeIbHOTO CONTPOTUBIIEHUS POBOIHUKA.

20. Usmepenne D/1C u BHYTPEHHETO CONTPOTHUBIICHUS HCTOYHHKA TOKA.

21. MI3yuyeHue 11enu MocTOsIHHOTO ToKa, conepxamieid I/(C.

22. Coopka ¥ rpagyupoBKa OMMETpA.

23. Pacmnpenue npeaena u3MEepeHus: BOJIbTMETpa/aMIep MeTpa.

24. V3yuyeHue TeMIIepaTypHOl 3aBHCUMOCTU COIPOTHUBJICHHS METAaJJIOB U



MOy TIPOBOJHUKOB.

25.

I/I3yquHe Iponecca IMPOXOXKACHHSA OJJIICKTPHUYCCKOI'O TOKa B pacTBOpax

QJICKTPOJIUTOB.

26.
27.
28.
29.
30.
31.
32.
33.
34.

N3yuenue nosrynpoBOJHUKOBOTO JHO/1A.

N3ydenue npoueccoB BHIIPSIMIICHUS IEPEMEHHOTO TOKa.

N3yueHne mporecca mpoxoXIeHUs TOKa B OUIIOISIPHOM TPAH3UCTOPE.
HN3yueHue neny nepeMeHHOro TOKa.

N3yuyeHne pe3oHaHca B IIENH IEPEMEHHOTO TOKa.

N3mepenue ko3 uiimeHTa MOIIHOCTH LIEMH TTIEPEMEHHOTO TOKA.
N3yuenne ognodasnoro rpancopmaropa.

N3mepenne eMKOCTH KOHIeHCAaTOpa U MHAYKTUBHOCTH KaTyIIKH.

O3nakoMmiieHHE c MpoLeccaMu MOIYJISALIUA U JIEMO Y AN

(meTeKTupOBaHUs) JIIEKTPOMArHUTHBIX KOJI€OaHUM.

35.
36.
37.
38.
39.
40.
41.

N3yueHue 3akoHa NpEIOMIICHUS CBETA.

N3mepenune nokasartess IpeaoMIISHUs CTEKJIA IIPU ITIOMOIIM MUKPOCKOMA.
H3mepenre PoKyCHOTO pacCTOSIHUSI paCCEHBAOIICH JTUH3HI.

COopKa ONTUYECKUX CUCTEM.

HccnenoBanue nareppepeHny cBeTa.

HccnenoBanue nudpakiuu cBeTa.

OmnpeneneHue UIMHBI CBETOBOM BOJIHBI IIPU MNOMOIIM JAU(PPAKITUOHHON

pELIETKH.

42.

Nzyuenue aBnenuii porordpdexra. Mizmepenue padoTsl BbIX0Ja 3IEKTPOHA.



TemaTnyeckoe miaHupoBaHue npeamera «Pusuka» (0a30BbIil YPOBEHb)
10 — 11 kaaccer (140 gacoB)

10 xaacc (70 yacoB)

Ne HauMeHnoBanue Tem Koauuect XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
i BO 4aCOB o0yuamierocst
BBenenune
1 3apOsK/ICHHE H PA3BHTHE HAYHHOTO B3MIANA HA 1 — M3JIaraTh CBOU MBICJIH, 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS,
Mup. HeoGXOIMMOCTb TO3HAHMS TIPHPOJIBL, BOCIIPUHUMATH U aHAJIU3UPOBATH MHEHUS
Hayka nns Bcex. 3apokaeHue 1 pa3BUTHE — H3MEPATH QUSHIECKUE BEMTTHHEI . .
COBPEMEHHOT0 HayYHOTO METOJIa UCCIIeI0BaHUS. — OHCHHMBATH TPAHUILLT ITOTPCIHOCTCH H3MCPCHIH
OCHOBHbIE 0COBCHHOCTH (PU3HIECKOrO METO/I — yKa3bIBaTh I'PaHUIIbl IPUMEHUMOCTH MeXaHUuKu HproToHa
uccnenaoBanusi. Gu3nuka — IKCIEPUMEHTATbHAS
Hayka. [IpubnuxeHHbIN XapakTep pU3nueckux
teopuil. OCOOEHHOCTH U3yUYCHUS (PUUKHU.
[ToznaBaemocts Mupa. Kitaccuueckass Mmexanuka
HproToHa 1 rpaHuIbl €€ MPUMEHUMOCTHU
Mexanuka (25 4)
Kunemaruka Touku. OCHOBHBIE ITOHATHS KHHEMATHKH
2 JlBwkere Touki u Tena. [IpsvonuHeiinoe 8 — MPEJICTaBIIATh MEXaHUYECKOE ABUKEHUE Tela B AaHAIMTUYECKOU U

newkenue Touku. Koopaunatel. Cuctema
orcuera. CpeaHsisi CKOPOCTh NpH
HEPaBHOMEPHOM JIBH>)KEHHH. MTHOBEHHas
cKopocTh. OnrcaHue ABMKEHUS Ha TIOCKOCTH.
Pannyc-sektop. Yckopenne. CKOpocTh Ipu
ABUXXCHUU C ITIOCTOAHHBIM YCKOPCHUCM.
3aBUCHMOCTh KOOPJIMHAT U PaINyCa-BEKTOpa OT
BPEMEHH IPU ABUKEHUU C OCTOSHHBIM
yckopenueMm. CBoboaHoe najenue. JBuxenne
Tena, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

rpadudeckoit popmax

— OTIpeNeNATh KOOPAWHATHI, TPOHAEHHBINA MTyTh, CKOPOCTh U
YCKOpEHHe Teja Mo rpadukaM 1 ypaBHEHHUSIM 3aBUCUMOCTH
KOOPJMHAT U TIPOEKIIHA CKOPOCTH OT BPEMEHH;

— HKCIEPUMEHTAIBHO UCCIIE0BATh Pa3IMYHbIE BU/IbI JBH)KECHUS;
— KIraccu(UIIUPOBATh BU/BI, YPAaBHEHUS IBUKCHUS;

— MOJICJIUPOBATh Pa3IMYHbIE BUJIbI JBIKEHUS

— TPHOOpPETaTh OMBIT MUCEMEHHOW KOMMYHHUKAIINN

— OLIGHUBATh 3HAYCHUS PA3JIUYHBIX ITapaMeTPOB

— WCTOJIB30BATh PA3INYHBIC UCTOYHUKN MHPOPMAITUT

— BBICTPaNBaTh CBOIO OYAYIIYIO 00pa30BaTeIbHYIO TPACKTOPHIO B
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PaBHOMEpHOE IBUYKEHUE TOUKHU IO OKPYKHOCTH.
LleHTpOCTPEMUTENBLHOE YCKOPEHUE. YTI0Bas
CKOpOCTb. OTHOCUTEIBHOCTD ABUKECHHUS.

acrekTe NpoQpecCuOHaIbHOIO CaMOOIPEEICHHS

— oueHuBarts ycnexu Poccun

— IPUMEHSTh 3HaHUS K PeIICHUI0 PU3NYECKUX 33]a4 Ha ypOBHE
ONEPUPOBAHUS CIEAYIOIMMHI UHTEIUIEKTYaIbHbIMU OIIEPALUsMMU:
IIOHUMaHKe, IPUMEHEHUE, aHalIu3, CUHTE3, OLIeHKa, 000011IeHue,
cucTeMaru3anus

Junamuka. 3akoHbl MexaHuku HeroTona

OCHOBHOE YTBEPKJICHUE MEXAHUKH.
Marepuanbhnas Touka. [IepBbiii 3ak0H HbroToHa.
WNuepunaneueie cuctemsl orcueta. Cuina. CBA3b
MEXKIy CHIION U yCKopeHueM. Bropoii 3akoH
Hprotona. Macca. Tpetuit 3akon HproToHa.
ITonsatue o cucreme enuHuL. OCHOBHBIE 3a1a4U

MexaHukn. COCTOSSHHE CHCTEMEI TeJl B MEXaHHUKE.

HpI/IHIII/IH OTHOCHUTCJIBHOCTH B MCXaHHKCE.
I/IHGpHI/IaJH)HI)IG CUCTEMBI OTCUCTA.

9

— HU3MEPATH MaccCy Tea;

— HU3MEPATH CUJIbI B3aUMO/IEUCTBHUS TEI;

— pa3Iny4aTh NPUHIMIIBI U3MEPEHUS PA3IUYHBIX (DU3HUECKUX
BEJIMYUH;

— BBIYMCIIATH 3HAYCHHUE CUJI 110 U3BECTHBIM 3HAUEHUAM Macc,
B3aUMOJICUCTBYIOIIMX TEI U UX YCKOPEHHUU

— NPOBEPATH AKCIIEPUMEHTAIBHO PE3YIbTAThl TEOPETUUECKUX
pacueToB CHJI, YCKOPEHH, Macc;

— pa3anyaTh UHEPLHAIbHBIE CUCTEMBI OTCYETA;

— 0OBACHATH NPUPOY CUII HHEPLIUY;

— YMEHME BBIACIATh aHAJIOTUH

— paboTath ¢ pa3nuuHOi nHpOopManuen

— TEOPETUYECKH MOJEINPOBATH U IPOBEPSITH IKCIIEPUMEHTAIILHO
MO/JIJIb

— NPUMEHSTh 3HaHUS K pelIeHUI0 PU3NYECKUX 3a]a4 Ha YpOBHE
OTIEpUPOBAHUS CIEIYIOIUMU HHTEIIEKTYaIbHbIMU ONIEPallUsMU:
NOHUMaHKe, IPUMEHEHHUE, aHaJIu3, CHHTE3, OlleHKa, 0000I1IeHue,
CUCTEMAaTH3alHsI

CuWJIbl B MEXAHUKE

Cwuibl B mpupojie. Cuiia BCEMHUPHOTO TATOTEHUS.
3aKkoH BCEMHUpHOTO TAroTeHus. [lepBast
KocMudeckasi ckopocTb. CHila TSDKECTH M BEC.
HesecomocTts. [ledopmanus u cuna ynpyrocrtu.
3axoH ['yka. Poinb cun tpenus. Cuiia TpeHus.
[Ipupona u BuabI cvit TpeHus. Cuiia

3

— HOPUMEHATH 3aKOH BCCMUPHOTI'O TATOTCHUS IIPU pacu€Tax CUI U
YCKOPEHHI B3aMMO/ICHCTBYIOLIHNX TEI;

— OCO3HaBaTh U Pa3BUBATh OMNpE/ICICHHbIC THMYHOCTHBIC KAUeCTBA U
CIOCOOHOCTH € IEeJbI0 OyAyIIero npodeccuoHanbHOTO
CaMOOIIPe/ICIICHHS

— CHCTeMaTH3HPOBaTh HHPOPMAIIHIO B IIPEIMETHOM

1 MEXKIPEAMCTHOM KOHTCKCTAX
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COIMIPOTUBJICHUSA ITPU ABUKCHHUU TCJI B BSI3KOU
cpene

— MOJEIUPOBATh

— (hopMyIHpOBATh 334U M CPECTBA UX PEILICHUS

— BBICTPAaNBATh MMCbMEHHYIO KOMMYHHUKALUIO

— CHCTEMaTH3UPOBaTh HHPOPMALIUIO B IPEAMETHOM H
METaNnpeIMETHOM KOHTEKCTaxX

— MPUMEHSATH 3HAHUS K PEIICHUI0 (U3NIECKUX 3a]a4 Ha YPOBHE
OIIEpUPOBAHUS CIECLYIOIIUMH HHTEIIEKTYaIbHbIMH OIIEPALlUSIMU:
MOHMMAaHKe, IPUMEHEHUE, aHAJIN3, CHHTE3, OLIeHKa, 000011eHN e,
CHUCTEMATU3ALNs

3aKOoHEBI COXpaHCHHA B MCXAaHHUKEC

Nmmynbe. 3akoH COXpaHEHHs] UMITYJIbCA.
PeakTuBHas cuna . PeakTUBHBIN ABUTaTEIb.
Ycnexu B 0CBOEHHMH KOCMHUYECKOT' O
npoctpancTBa. PaboTa cubl. MOIIHOCTS.
Oueprusi. Kunernueckas sHeprusi.
[ToTennmanpHas sHeprus. 3aKOH COXpPaHEHUS
SHEPrUU B MEXAHUKE. Y MEHBIIICHUE
MEXaHUYECKOW DHEPTUU MO AEHCTBUEM CHJI
TPEHUS.

4

— U3MEPATH U BBIYUCIIATh UMITYJIbC TENA

— NPUMEHATH 3aKOH COXPAaHEHUS UMITYJIbCA JUIs BBIYMCICHUS
WU3MEHEHUN CKOPOCTEH TeJ IPU UX B3aUMOJIECUCTBUU

— U3MEPATh U BBIYUCIIATE PA0OTY CHJI M U3MEHEHUE KMHETUYECKOM
SHEPIUH Tella

— BBIYMCIIATH NOTEHUMAIBHYIO DHEPTHUIO TEJI B IPABUTALMOHHOM
1oJIe

— OIpeNieNATh NOTEHIMATbHYIO SHEPTHI0 YIPYTroaAe(opMUPOBAaHHOTO
Tena

— NPUMEHATH 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIUH JUIS
3aMKHYTOM CHCTEMBI B3aUMOJECHCTBYIOIIUX TEIl

— aHaAJTU3UPOBATh OaJIaHC SHEPTH B CHCTEME TeJl, MEXKIY KOTOPBIMU
JEHCTBYET CUJIA TPEHUS

— 0000111aTh ¥ CUCTEMATU3UPOBATh HH(POPMALIMIO [0 TEME

— OLIEHMBaTh AOCTHXkeHus Poccun u aApyrux crpan

— MPOBOJUTH TEPMUHOJIOTUYECKHM aHAIN3

— BBICTPanBaTh YCTHYIO U MHUCbMEHHYIO

— NPUMEHSATH 3HaHUS K PElIeHUI0 GU3NUECKUX 3a1a4

Ha YpOBHE ONEPUPOBAHMS CIETYIOUIUMHU NUHTEIUIEKTYaIbHBIMU
OIepalysIMU: IOHUMaHue, IPUMEHEHUE, AaHAIIU3, CUHTE3, OLICHKA,
0000111eHHEe, CHCTEMATH3aAIIUS
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Craruka

— CHUCTEMaTU3UPOBATh UHPOPMAIUIO

8 YcnoBust paBHOBECHUS TBEPAOTO Tesa. MOMEHT 1
crtbt. L[eHTp TsoKecTH. BUJIb paBHOBECHS. — NPUMEHATH PU3NICCKUE MPUHITUIIBI B IPEIMETHOM,
MEXIPEAMETHOM U METaIPEIMETHOM KOHTEKCTax
— MPUMEHSTH 3HAHUS K PEIICHUIO (PU3NICCKUX 3a]1a9
Ha ypOBHE OTIEPUPOBAHUS CICAYIOIIMMH HHTEIUICKTYaIbHBIMU
onepanusMu: TOHUMaHuE, MPUMEHEHUE, aHAJIU3, CHHTE3, OLICHKA,
000011IeHHE, CHCTEMATH3AIN
Mouiekyasipaas ¢pusuka. Tepmoannamuka (16 yacos)
OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOpUU
11 OCHOBHBIE MTOOKEHIS MOTEKYIAPHO- 3 — BBITIOJTHATH YKCIIEPUMEHTHI, 000CHOBBIBAIONITNE MOJICKYJISIPHO-
KUHETHYECKON Teopuu. Macca Mmosnekyi. Mosb. KHHCTHHCCKYIO TCOPHIO 5
— NOHMMATh B3aUMOCBS3b MEXKIY CTPOEHHEM Ia3000Pa3HBIX
[TocTostnnast ABoraapo. bpoyHoBckoe ALy ¢Tp P ’
Iy KUJKHUX, TBEPABIX Tell U (PU3UICCKUMHU ITapaMeTpamH,
nBukeHue. CUITbl B3aUMOJICHCTBHS MOJIEKYII.
OIMMCHIBAIOIIMMHU JJAHHBIE COCTOSIHUSA
CtpoeHue ra3000pa3HbIX, KUIAKUX U TBEPIABIX
o — OInepupoBaTh GU3HUYESCKUMU OHATHAMU/TIPOIICCCAMHU/IBICHUSIMHU
Ten. Uneanpusiii raz B MKT. OcHoBHOE
B MPEMETHOM, MEXKIPEIMETHOM M METANpPEeIMETHOM KOHTEKCTaxX
ypaBHenne MKT raza.
— MPUMEHSTH 3HAHUS K PEHICHUIO (PU3NYECKUX 3a]1a4 Ha YPOBHE
OTICPUPOBAHUS CIEAYIOMNUMHI UHTEIUIEKTYaTbHBIMHU OTIEPALIASIMHU:
MOHMMaHUe, MPUMEHEHHUEe, aHaIN3, CHHTE3, OIICHKa, 0000I1IeHNe,
CHCTEMAaTH3aIUs
Temneparypa. ['a30BbIe 3aKOHBI
12 Temneparypa. TemIoBoe paBHOBECHE. 7 — HaXOJUTh MapaMeTPhl BEHIECTBA B Ta3000pa3HOM COCTOSIHMH Ha

PaBHOBecHBIE (0OpaTUMBbIE) U HEPABHOBECHBIE
(reoOpaTumebIe) mporiecchl. ['a30BbIe 3aKOHEI.
WneanbHblil ra3. AGCONIOTHAS TEMIIEpaTypa.
Temmeparypa — mMepa cpeaHENR KUHETUYECKON
sHepruu. M3mepeHnne ckopocTel MOJIEKYI rasa
VYpaBHEHHE COCTOSHUS UACATHLHOTO rasa.
[IpumeHneHnue ra3oB B TEXHUKE

OCHOBaHUU UCIOJIb30BaHUS YPABHEHMSI COCTOSHUS NIEAIBHOTO Ia3a;
— ONpENENITh apaMeTphl BELIECTBA B ra3000pa3HOM COCTOSIHUU U
poucxosIre npoueccs! no rpadukam 3aucumoctu p(T), V(T),
p(V)

— uccaenoBath dkcnepuMenTanbHo 3aBucuMoctd p(T), V(T), p(V)
— 0000111aTh U CUCTEMaTU3UPOBaTh HH(OPMALIHIO

— BECTH JIMAJIOT, BBICIYILINBAaTh MHEHUE ONIMOHEHTA, y4aCTBOBATh B
JUCKYCCHUU, OTKPBITO BbIpaXkaTh U OTCTaUBATh CBOIO TOUKY 3PEHUS
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MOHGKYHHPHO-KI/IHGTI/I‘ICCKB,SI TCOpHA HUACAIIBHOIO rasa

3aKOHbBI TEPMOJIMHAMUKH

14

3aKkoHBI TepMOIUHAMUKH . PaboTa B
TepMoarHaMuke. KonndyecTBo TEmnoThl.
Buyrpennssa sueprus. [lepslii 3aKk0H
TepMOJANHAMUKHU. TEII0EeMKOCTH Ia30B IpH
MIOCTOSIHHOM 00beMe U MOCTOSTHHOM JIaBJICHUHU.
Anmnabatubliii npouecc. HeobpaTtumoctsb
MpoLECCOB B pupoae. Bropoii 3akoH
TepMoauHaMUKU. CTaTUCTUYECKOE
HCTOJIKOBaHUE HEOOPATUMOCTHU MPOLIECCOB B
npupoje. TermioBeie aBurarenu. MakcumaibHbIN
KIIJI TennoBBIX ABUTATEIICH.

3

— U3MEPSATH KOJUYECTBO TEIUIOTHI B MPOIECcax TeIIonepeaadn
— pacCUYUTHIBATh KOJIUYECTBO TEILJIOTHI, HEOOXOMMOE TSt
OCYIIECTBJIEHUS IpoIiecca ¢ Terioneperadei

— pacCUYUTHIBATh KOJIUYECTBO TEIJIOTHI, HEOOXOAMMOE IS
OCYIIECTBIICHUS TpoIlecca Mepexo/1a BenecTBa u3 0 HOH (as3bl B
ApYyTryro

— paccUUTHIBaTh U3MCHCHHE BHYTPEHHEH SHEPTUH TeJ, padoTy H
nepeaHHOe/TIOY4eHHOE KOJTMYECTBO TEIIOTHI C UCIIOJIb30BAaHUEM
MEPBOT0 3aKOHA TEPMOAMHAMUKH

— paccuuThIBaTh paboTy, COBEPUICHHYIO ra30M/Hajl ra3oM, 1o
rpaduky 3aBucuMocTH p(V)

— BBIYHCIATH pabOTy raza, COBEpIUICHHYIO TPH U3MEHEHUH
COCTOSIHHSI TI0 3aMKHYTOMY ITUKITY

— paccuuTthiBath KIIJ] TermioBoi MammHbl

— OOBSCHATH IPUHIIAIIBI ICHCTBUS TEIUIOBBIX/XOIOMIEHBIX MAIIIHH;
— 0000111aTh ¥ CHCTEMaTU3UPOBATh 3HAHUS

— MOJIETTUPOBATh

— OOBSACHATH MOHITHS B IPEAMETHOM U MEXIPEIMETHOM
KOHTEKCTaX

— MPOBOJUTH CUCTEMHO-UH(DOPMAIIMOHHBIN aHAIN3

— JIEMOHCTPUPOBATh MO3UTUBHOE OTHOIIEHUE K TTO3HABATEIILHBIM
HEHHOCTSM Ha mpuMepe GU3NIeCKUX OTKPBITHIA

— BBIJICTISITH TTPOOJIEMBI, 33/1a4X Ha OCHOBE CHCTEMHO-
MH(OPMAIIMOHHOTO aHATH3a

— MPUMEHSTH 3HaHUSI K PEIICHUI0 (U3UYECKUX 3a/1a9 HAa YPOBHE
OTIEPUPOBAHUS CIETYIOIIUMU HHTEIIEKTYyaTbHBIMU OTIEPAIIUSIMU:
MMOHWMaHWe, TPUMEHEHNE, aHAIN3, CHHTE3, OIIeHKa, 0000IIIeHH e,
CUCTEMaTH3aIus

B3aumnble npeBpalieHu

S )KUIKOCTEN U ra3oB

15

PaBpHOBecue MCKAY )KUJIKOCTBIO U Ta30M.

2

— OOBSICHATH MMPOLECChI B3AUMOIICPEXOJa PA3JINIHBIX (1)3.3
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Haceimennsie napsl. 130T€pMBI peasibHOTO Tras3a.
Kputnueckas remneparypa. Kputuaeckoe
cocrosinue. Kunenue. Cxxnxenue ra3os.
BnaxxnocTh Bo3yxa

— M3MEPATH BIAKHOCThH BO3/IyXa

— 0OBSACHATH, Kakue (PU3MUECKHUE MTPUHIIUITHI TIOJIOKEHBI B OCHOBY
Pa3IUYHBIX YCTPOUCTB

— MPOBOJUTH JIOMAIIIHUE/TIIKOJIbHEIC (PH3UIECKIE UCCIICIOBAHUS
— BBICTPaNBaTh MUCbMEHHYIO KOMMYHHKAITUIO

TBepapie Tena u ux npes

pallCHUC B ) KUAKOCTH

17

Kpucramnmueckue tena. Kpucrammaeckas
peweTka. AMopgHbIe Tea.

1

— OOBSICHATH KPUCTALUTUYECKOE CTPOCHHUE TBEPAOTO TeJa

— 0000111aTh ¥ CHCTEeMaTU3UPOBaTh HH(OPMAIIHIO O CBOMCTBAX
KPUCTAJIJIOB B IIPEIMETHOM, MEXIIPEIMETHOM U METANPEAMETHOM
KOHTEKCTaxX

— MPOBOJUTH CUCTEMHO-UH(DOPMALIMOHHBINA aHAIIN3

— aHaJIM3UPOBATH BIHSHHE MIPOLIECCOB IIABJICHHUS JIbJa U
KPUCTAJIM3AL[MH BOJbI HA OKPY>KAIOILLYIO CPEY

— OIIEHUBATh BKJIa/l POCCUNCKUX YUECHBIX B pa3BUTHE HUZUYECKOM

HayKu

DJekTpoauHamMuka (26 yacon)

Bsenenune

19

PoJib 371€KTPOMAarHUTHBIX CUJI B IPUPOJIE U
TEXHHUKE. DIEKTPUUIECKHUI 3aps] U
2JIEMEHTApHbIE YaCTUIIBI

— OIICPpUPOBATH HH(I)OpMElLIHGfI/I%H&HHHMH B IpCAMETHOM,
MCKIIPECIMETHOM U METAITPEAMETHOM KOHTCKCTax

— OKCIICPUMCHTAJIBHO TOKAa3bIBATh, YTO SJICKTpI/I‘leCKI/Iﬁ 3apsn
OonpeaAcsICT UHTCHCUBHOCTD DJICKTPOMArHUTHBIX B3aI/IM0I[€I\/IICTBI/II71

DneKTpoc

TaTHUKa

20

Onexrpuszanus ten. 3akoH Kynona. Exunuiib
IIEKTPUUECKOTO 3apsaaa. Bzaumonenicreue
HETOJBUKHBIX JEKTPUUYECKUX 3apsA0B BHYTPH
OJIHOPOJHOIO TUAJIEKTpUKa. bin3koaeicTere u
JEMCTBHE HAa PACCTOSIHUM. DIEKTPUUECKOE TOJIE.
Harnpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHnunn cyneprno3unuu noaei. JInaumn
HaIPSKEHHOCTH 3JIEKTPUYECKOTO OIS,
[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

6

— OOBACHATH MEXAHU3M JIEKTPU3ALIUN TEJ

— UCIMOJIb30BaTh IU(PPOBYIO TEXHUKY IPU MPOBEIECHUH (PU3HMUECKUX
JKCIIEPUMEHTOB

— 3anuchIBaTh 3aK0H KylloHa B BEKTOPHOM BHJIE

— BBIYMCIISATH CHJIbI B3aUMOJIEHCTBUSI TOUEUHBIX 3aps/I0B

— BBIYHCIIATDH HANPSYKEHHOCTh AIEKTPOCTATUYECKOTO MOJIS
OJIHOTO/HECKOJIbKMX TOUYEUHBIX AIEKTPUUYECKUX 3apsI0B

— BBIYHCIIATH OTEHIMA IEKTPOCTATUYECKOTO MO
OJIHOTO/HECKOJIbKMX TOUYEUHBIX IEKTPUUYECKUX 3apsI0B

— HU3MEPATH Pa3HOCTh OTEHIINAJIOB
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JIMBNEKTPUKHA B 3JIEKTPOCTATUYECKOM IOJIE.
[Tonspusanus 1u35eKTpuKoB. [loTeHUHATBHOCTD
3neKTpocTarndeckoro nois. [loreHuansHas
SHEPrHUs 3apsaa B OJHOPOJHOM 3JIEKTPUUECKOM
rosie. DHEprus B3auMOAECHCTBUS TOYEUHBIX
3apsanoB. [loTeHman 3JeKTpoCTaTHYECKOro MOJIs
U Pa3HOCTh NOTEHIHAIOB. CBS3b MEXKIY
HANPSHKEHHOCTHIO JIEKTPOCTATUYECKOTO OIS U
Pa3HOCTBIO NOTEHIMAIOB. V3MepeHue pasHOCTH
MOTEHIMATIOB. DKCIIEPUMEHTAJIbHOE
ONpeJIeJICHUE 3JIEMEHTAPHOTO AIEKTPUUYECKOTO
3apsna.

Onexrpuueckas eMKocTb. KoHIeHCaTOPBI.
EmKocTh mitockoro KkonjeHcaropa. Paznuunele
TUIBI KOHJeHcaTopoB. CoennHeHns
KOHJICHCATOPOB. DHEPrus 3apsiKEHHbIX
KOH/JIEHCATOPOB U NNPOBOJHUKOB. [Ipumenenus
KOHJIEHCAaTOPOB.

— U3MEPATh PHEPTHUIO DIIEKTPUIECKOTO OIS 3apSHKEHHOTO
KOHJIEHCATOpa

— BBIYUCIISATH SHEPTHUIO SJICKTPUIECKOTO MOJIS 3aPSHKEHHOTO
KOHJIEHCATOpa

— co0mroaaTh TpeOOBaHUS TEXHUKH 0€30TaCHOCTH IPH paboTe ¢
NIEKTPUUECKUMH MTPUOOpaMu

— BJIAJIETh CIIOCOOaMU OKa3aHUsl IIEPBOW TOMOIIH MPH TPaBMax,
CBSI3aHHBIX C DJICKTPUICCKUM JIA00OPATOPHBIM 000pyIOBaHUEM U
OBITOBBIMHU DJICKTPHUYECKIMH YCTPOHCTBAMU

— IeHepUPOBAThH UICH

— OOBSICHATH CMBICIT METOJOJIOTUYSCKUX TEPMHUHOB

— MPOBOJUTH TEOPETUUYCCKOE UCCIICIOBAHUE

— KJIacCU(UIIMPOBATH OOBEKTHI

— BBICTPanBaTh CBOIO 0OPA30BATEILHYIO TPACKTOPHUIO ITPH OCBOCHHUH
ompeieaeHHOro 6y10Kka pu3nyeckoi nHbopMaIu

— JTOKA3bIBaTh (PaKThl/YTBEPKICHUS B MEKIIPEIMETHOM KOHTEKCTE
— TPOBOJUTH CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3

— OPraHU30BBIBATH CBOIO JCATCILHOCTD

— MPUMEHSATH 3HAHUS K PEIICHUIO (PU3NICCKUX 3a]1a4 Ha YPOBHE
OTIEPUPOBAHUS CIEIYIOIIUMU HHTEIIEKTYyaTbHBIMU OTIEPAIUSMU:
TMOHWMaHUe, TPUMEHEHNE, aHAJIN3, CHHTE3, OIICHKa, 0000IIIeHHE,
CUCTeMAaTH3alIHs

[ToCTOSTHHBIN 3JIEKTPUYECKHI TOK

21

Onekrpuueckuil Tok. [ImoTHOCTH TOKA. CHita
TOKAa. DIIEKTPUUECKOE IOJI€ MPOBOIHHUKA C
TOKOM. 3aKkoH OMa /11 yyacTKa IeMu.
ConpoTuBieHue MPOBOJHUKA. 3aBUCUMOCTh
3JIEKTPUYECKOTO COMPOTUBIICHUS OT
temmeparypbl. CBepXIpoBOANMOCTE. PaboTa u
MOIIHOCTh TOKa. 3akoH Jlxxoyns—IJlenia.
Onektpuueckue nenu. [locnenoBarensHoe 1
MapayIeIbHOE COEUHEHUS TPOBOJHUKOB.
N3Mepenne cuibl TOKa, HAIPSKEHUS U

10

— HU3MEPATH CUILY TOKA, HAIIPSPKEHUE, MOLTHOCTD 3JIEKTPUIECKOTO
TOKa

— n3mepATh D/]C u BHyTpEeHHEE CONIPOTUBIICHUE NCTOYHUKA TOKA
— BBIIIOJIHATE paCUYCThI CUJIBI TOKA U HaprDKeHI/Iﬁ Ha ydJacCTKax
ANEKTPUYECKON Lienn

— aHaJIM3UPOBATh LCIIH IMTOCTOAHHOI'O TOKA, COACPKAIIUE NCTOYHUK
SC

— BCCTH OAUAJIOr, BBICJIYIIIMBATH MHCHHUEC OIMIIIOHCHTA, Y4aCTBOBATH B
JUCKYCCHH, OTKPBITO BbIpaXkaTh U OTCTaWBATh CBOIO TOUKY 3PEHHUS
— MPOBOJUTH PU3NYECKOE UCCIIEJOBAHHE
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COMPOTHUBIICHUA. DIIEKTPOABUKYILASL CUJIA.
lManbBaHMYEeCKUE 37IE€MEHTHI. AKKYMYJISATOPBIL.
3axon Oma 15 noyiHo# 1enu. 3akod Oma s
ydacTka 1emnu, coaepxaniero 3/[C. Pabora u
MOIITHOCTh TOKAa Ha y4acTKe IIEH, CoJIepKaIieM
OJIC. Pacuer cloxKHBIX 2JIEKTPUUYECKUX LIETEH.

— BBISBJISITH CMBICII TEPMUHOB B [IPEAMETHOM, MEKIIPEAMETHOM U
METanpeAMETHOM KOHTEKCTaX

— BBICTPaMBaTh CBOIO OYAYIIYI0 00pa30BaTEIbHYIO TPACKTOPHUIO B
acreKkTe MpoQecCHOHATBHOTO CAaMOOIPEICTICHHS

— npuMeHsTh npaBuia Kupxroda as pacuera cioskHbIX
3JIEKTPUYECKUX LIETIEN

— MPUMEHSATH 3HAHUS K PEeHICHUIO (PU3NYECKUX 3a/1a4 Ha YPOBHE
ONCprUpOBaHUAd CICAYIOIIUMHA NHTCIUICKTYAJIbHBIMU OIICPALIUAMM:
NOHMMaHUe, MPUMEHEHHUEe, aHaIN3, CHHTE3, OlIeHKa, 000011eHue,
cucreMaTmu3anus

DJEKTPUUECKUN TOK B PA3TUYHBIX Cpeiax

DnexTpuyeckas MpOBOAUMOCTb PA3IUYHBIX
BELIECTB. DJIEKTPOHHASI IPOBOJUMOCTh
MetauioB. CrpaBeasinBOCTh 3akoHa OMa.
DNEeKTpUYECKHUI TOK B pacTBOpax U paciuiaBax
3JEKTPOJIUTOB. 3aKOH 3JIEKTPOJIN3A.
TexHnuyeckoe MPUMEHEHHE IEKTPOIIN3A.
DNeKTPpUYECKHUI TOK B razax.
HecamocTosTenbHbI 1 CaMOCTOSATENBHBIN
paspsabl. PaznuuHble TUIIBI CAMOCTOSTEIIBHOTO
paspsaa U uX TEXHUYECKOE IPUMEHEHUE.
[Ina3zma. DneKTpUYECKUi TOK B BAKyyMe.
JIBYyX3JIEeKTpOIHAs AJIEKTPOHHAS JlamIa — JTUO/I.
TpexanexkTpoiHas 37€KTPOHHAS JaMIla — TPHOJ.
DNEeKTPOHHBIE MyYKU. DIEKTPOHHO-TTyueBas
TpyOKa. DIeKTPUUECKUN TOK B
noiynpoBoHuKax. CoOCTBEHHAs U MPUMECHAs
ANEKTPONPOBOJAUMOCTD MOJIYIIPOBOJIHHUKOB.
DNeKTPOHHO-BIPOYHBIN nepexon (p—N-
nepexon). [1oaynpoBoAHUKOBBINA JHO/.
Tpanszucrop. TepMucTopsl 1 GOTOPE3UCTOPHI.
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— 0OBACHATH MEXaHU3MbI AIEKTPUYECKON MPOBOJUMOCTHU
pa3JINYHbIX BEIIECTB

— apryMEeHTHpPOBaTh I'PaHUIIbl IPUMEHUMOCTH 3aKkoHa OMa

— OIpeNieNATh TEMIIEPATYPy HUTH HAaKaIUBAHUS

— HU3MEPATH ANIEKTPUUECKH 3aps]l 2JIEKTPOHA

— CHMMAaTh BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY U0

— KJ1accupuuupoBaTh HHPOPMAIUIO

— OIEpUPOBATh NMOHATHAMH B IPEAMETHOM, MEKIIPEAMETHOM U
MeTanpeIMETHOM KOHTEKCTaxX

— CpaBHHUBAaTh UH(OpPMAIIIO

— HCII0JIb30BaTh HU(POBYIO TEXHUKY

— 00001mmate nHpGopMaIuo

— OpraHU30BBIBATh CBOIO JESTENLHOCTD

— BECTH JIMAJIOT, BBICIYIIMBAaTh MHEHHE OMIIOHEHTA, y4aCTBOBATh B
JUCKYCCHUHU, OTKPBITO BbIpaXaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUS
— BBICTPanBaTh CBOIO OyAyIIyI0 00pa30BaTeIbHYIO TPACKTOPHIO B
acIeKkTe IpopecCHuOHAIbHOIO CAaMOOIIPEEICHHS

— IPUMEHSTH 3HaHUS K pelIeHUI0 GU3NUECKUX 33aa4 Ha YPOBHE
OTIEpUPOBAHUS CIEIYIOIIUMU HHTEIIEKTYaJIbHBIMU ONEpallUsMU:
MOHUMAaHKe, IPUMEHEHNE, aHAJIN3, CHHTE3, OLIEHKa, 000011eHuE,
CHUCTEMAaTH3alIHsI

Pe3epB cB0001HOTO yueOHOTO BpeMeHH (2 yaca)
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JlabopaTopHbIil IPAKTUKYM
10 kiacce
1. I3mepenue yckopeHusi CBOOOIHOTO MaAeHHs ¢ TIOMOIIBI0 MAaTEMaTHYECKOTO MasiTHUKA.
2. V3yyenue BTOporo 3akona HerotoHa.
3. UccnenoBanue MOJeNu ABHKEHHS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.
4. V3y4yeHue 3aK0Ha COXpaHEHMsI UMITYJIbCA IIPU COYAAPEHUHU CTAJIbHBIX I1apOB.
5. M3ydeHune 3aKkoHa COXpAHEHUS MEXaHUYECKOM SHEPTUH.
6. U3mepenne K11/ anmekTpoaBuratests pyu MOIHATHH IPy3a.
7. OnbiTHas npoBepka 3akoHa ['eii—IJlroccaxa.
8.OmnpenerneHne NpoLEeHTHOIO COAECP)KaHUsSl BJIard B MOKPOM CHETE.
9. M3yuyeHue pacupeaeneHust MOJIEKYJI HJI€aJIbHOTO I'a3a M0 CKOPOCTAM (KOMITBIOTEPHOE MOJCIUPOBAHUE).
10. U3yuenue uaeanbHOM TeroBoi MamnHbel KapHO (KOMIIBIOTEpHOE MOAETUPOBAHHUE).
11. M3yueHue TenoBOro B3auMoAecTBUs (KOMIIBIOTEPHOE MOJECIIMPOBAHHE).
12. U3mepenune Moy ynpyroctu (moayns HOHra) pe3uHsi.
13. M3mepenue TemrnepaTypHOTO KOG GUIIMEHTA THHEHHOTO PACIIMPEHHS TBEP/IBIX TEI.
14. Onpenenenuie kodpuieHTa TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.
15. VI3mepenne eMKOCTH KOHJIeHcaTopa 0allIMCTUYECKUM METOJIOM.
16. M3mepenue yeapbHOTO CONPOTHBIICHHS TPOBOTHUKA.
17. Usmepenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOUHUKA TOKA.
18. M3yuenue nenu mocTosIHHOro Toka, coaepxanieit D/1C.
19. C6opka u rpagyrpoBKa OMMETpa.

20. Pacmmpenue npejesna u3MepeHus BoJIbTMETpa/aMnepMeTpa



11 kaacce (70 yacoB)

Ne HaumenoBanue TeM Koanuect XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH 00yUYaKOIIErocs
i BO 4aCOB
OcHOBBI 1eKTpoAMHAMUKH (9 YacoB)
MarauTHOE I0Jie TOKa
2 MArHUTHBIE B3AHMOICHCTBHA. 3 — ONUCHIBATh AHATUTUYCCKU U TpadUueCKr MarHUTHOE TI0JIE TOKA }

MaruuTHOE rose ToKoB. Bektop — COIIOCTABJISATh XapPaKTEPUCTUKU FICKTPUUCCKOTO M MAarHUTHOTO IOJICH
MArHHTHOH HHIyKIwH. [I0TOK — U3MEPATH I/IHIIyKIII/IIOvMaFHI/ITHOI‘O OIS
MArHHTHOH HHIYKUWH. JHHIH — BBIYHUCIATH CHJIBL, ,[[eI:ICTBYIOHlI/Ie Ha MIPOBOJIHUK C ”EOKOM B MaFHI/ITHOI\\J/I rnoJje
MATHHTHOH HHIYKITHH. . 3aKOH — BBIUUCTIATH CUJIBI, ICHCTBYIONIME HA JICKTPUUECKUHN 3apsiJl, ABUKYIIUNACS B
Awmmnepa. CUCTEMBI €AMHUIL JIJIS1 MarHuTHOM TIOJIC .
MACHUTHEIX B3aMMONEHCTRNIL — OOBSACHATH MPUHIIUI JEHCTBUSI SIIEKTPOABUTATEIIS
[Ipumenenus 3akoHa Ammepa. — CPaBHMBATH OOBEKTHI
DJIeKTPOM3MEPUTENHHBIE — KOHCTPYHpOBATh O6BEKTHI
npHGopHI. JelCTBIE MATHHTHOTO — onepupoBath HH(pOpMaILHEl/3HAHUSIMHU B IPEAMETHOM M MEKITPEIMETHOM
TIOJIS Ha JABIKYyIIMiics 3apsan. Cuma KOHTCKCTAX
JTopena. TIpHMeHer e CHTBI — BECTH JMAJIOT, BHICTYIIMBAaTh MHEHUE ONIIOHEHTA, y4aCTBOBAaTh B AUCKYCCHH,
JlopeHiia. OTKPBITO BBIPAKATh U OTCTAMBATh CBOIO TOUKY 3PEHUS

— MPOBOJIUTH CUCTEMHO-UH(OPMAIIMOHHBIN aHaTH3

— MPUMEHSTH 3HAHUSI K PEIICHUI0 (U3MUECKHUX 3a/1a4 Ha YPOBHE ONEPUPOBAHUS

CJEAYIOIIMMH UHTEIJIEKTYaIbHBIMU OINEpalUsiMU: IOHUMAHNUE, IPUMEHEHHUE,

aHaJi3, CHHTE3, OllEHKa, 0000IIeHne, CUCTEMATHU3aLI U

DneKTpoMarHuTHast MHIYKITUS
3 OTKpHITHE HIMEKTPOMATHHTHOI 6 — HCCIIEJIOBATH SIBIICHUE JIEKTPOMArHUTHOM MHIYKIIUU

WHAYKIMUA. MarHuTHBIN NOTOK.
HamnpaBnenne nHIyKIIMOHHOTO
toka. [IpaBuno Jlenna. 3akon
3JEKTPOMArHUTHON MHIYKIUU.
BuxpeBoe aekTprudeckoe moie.
O/1C uHAYKIMH B IBUKYITUXCS

— OOBSCHATH MPUPOAY SIBJICHUS U 3aKOHOMEPHOCTH 3JIEKTPOMarHUTHON
UHIYKIUU

— BBIYHCIATH SHEPTHI0 MAarHUTHOTO MOJIS

— OOBSCHATH NPUHIMII JCHCTBUS 3JIEKTPOIBUTATEIS

— OOBSCHATH MPUHIIMII JCHCTBHS T€HEPATOPa AMEKTPUUECKOTO TOKa

— OOBSCHATH METOAOIOTUYECKHE KaTErOpuu
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npoBoHUKaX. CaMOMHAYKIIHSL.
NHayKTUBHOCTD. DHEPrust
MarHuTHOI'O HOJISI TOKA.
DNeKTPOMarHuTHOE ToJIe.

— (GOpMYyIHPOBATH TMYHOCTHO-3HAYNMBIE LIEJIU TIPH U3YYCHUHU (PU3UKU

— CHUCTEMaTH3UPOBATh U 00001aTh HH(POPMALINIO/ 3HAHUS

— IPUMEHSATH 3HAHHSA K PEIICHHIO (PU3MUECKHX 3aa4 Ha YPOBHE ONEPHUPOBAHUS
CJICAYIOUIMMHU UHTEJUIEKTYa IbHBIMH OTlepallisiMUA: TOHUMaHKe, IPUMEHEHUE,
aHaJIM3, CHHTE3, OlIEHKa, 0000IIeHNE, CHCTEMaTH3aIHs

Koneoanus u BoJnbI (21 yac)

MexaHnudeckue KoaeOaHus

Krnaccudukanus koneOaHui.
YpaBHEHHE TBUKEHHUS TPy3a,
MOJIBEIIICHHOTO HA TIPY)KHHE.
YpaBHEHHE TBUKCHUS
MaTEeMaTHYECKOTO MasiTHUKA.
I"apmonnueckue koneGaHusl.
[Tepron u yacToTa TAPMOHUYECKUX
kosebanuii. daza konebaHuu.
Onpenenenre aMIUIUTYIbl U
HavyanbHOU (pa3bl U3 HAYABHBIX
ycioBuii. CKOPOCTh M YCKOPEHHE
MIPY TAPMOHUYECKHUX KOJIeOaHHIX.
[IpeBpatienust sHEpruu.
3aryxaromue KoneOaHusl.
BrinyxneHHble KoseOaHus.
Pezonanc. Cnoxenue
TapMOHUYECKHUX KOJIeOaHUH.
CrexTp Kone6aHuH.
ABTOKOIIE0aHUS.

— KJIaccUu(UIMPOBATH KOJICOAHUS

— HCCJIEeIOBATh 3aBUCUMOCTD IEPHO/Ia KOJICOAHU MaTeMaTHIeCKOTO MasiTHUKA
OT €ro JUTMHBI, MAaCChl W aMILUIUTY bl KOJICOaHHI

— HWCCIIEI0BATh 3aBHCUMOCTH TIepro/ia KojeOaH i rpy3a Ha MPYKUHE OT €ro
MacChl M )KECTKOCTHU TPY>KUHBI

— BBIYHCIIATH IEPHUOJ KOJICOAHNH MATEMAaTHYECKOTO MAsITHHKA 110 U3BECTHOMY
3HAYCHUIO €TO0 JTHHBI

— BBIYHCIIATH IEPUOJ KOJIeOaHUH Tpy3a HA MIPYKUHE 110 U3BECTHBIM 3HAYCHUSM
€ro MaccChl M KECTKOCTH MPY>KUHBI

— onepupoBarh HH(POpPMAIIHEH/3HAHUSIMH B METAIIPEIMETHOM KOHTEKCTE

— HCCIeI0BaTh 3aBUCMMOCTH MEX/1y BEIMYMHAMH B METaIllpeIMETHOM KOHTEKCTE
— JIOKA3bIBaTh MOJICIIBHOCTH MPEACTABICHUN O TAPMOHHYECKHUX KOJICOaHUIX

— TMOJIb30BaThCsI IU(PPOBOM TEXHUKOW U KOMIIBIOTEPHBIMH MPOTpaMMaMHU
00paboTku 1udpoBoit HHGOpMAITI

— onepupoBath UH(OpPMaLINEH/3HAHUSIMH B IPEAMETHOM, MEXKIIPEIMETHOM U
METarnpeIMETHOM KOHTEKCTaX

— MPUMEHSATH 3HAHUS K PEHICHUIO PU3NYECKUX 3a/1a4 Ha YPOBHE OMEPUPOBAHUS
CIICTYIOIIMMH WHTEIUICKTYyaIbHBIMH OTICPAIlUsIMU: TIOHUMAaHNe, IIPUMEHEHUE,
aHaJINU3, CUHTE3, OLIEHKa, 00001IeHNe, CHCTeMaTH3aIus

Dnek

TPOMAarHuTHLIC KOJIeOaHus

CB00O/IHBIE U BBIHYX/ICHHBIE
OJICKTPOMArHuTHBLIC KoaeOaHusl.
ITporecchl B kosiebaTeIbHOM
KoHType. Popmyna TomcoHa.

— HaOII01aTh OCIIUJUIOTPAMMBbI TAPMOHUYECKUX KOJEOaHUI CHIIBI TOKA B IIEMHU
— paccuMTHIBaTh 3HAUYEHUS CHIIBI TOKA U HAPSDKEHUS Ha DJIEMEHTAX IeTH
MEPEMEHHOTO TOKA

— HCCIIEJIOBATH SIBJIICHHUE 3JIEKTPUUYECKOTO PE30HAHCA B MOCIIEIOBATEIBHOM e
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[TepemMeHHBIN IEKTPUUECKUNA TOK.
JlelicTByromye 3Ha4YEHUs CUIIbI
TOKa U HanpsbkeHus. Pesuctop B
LIENY [IEPEMEHHOTO TOKA.
Konpnencarop B uenu
nepeMeHHoro Toka. Karymnika
WHIYKTUBHOCTH B IIETIH
IIEPEMEHHOTr0 ToKa. 3akoH OmMa
JUIS LIeTIU TIePEMEHHOT0 TOKa.
Mo1HOCTb B LIENIU IEPEMEHHOTO
TOKa. Pe30HaHC B 31€KTpUYECKOM
uenu. JIaMnoBbIi reHepaTop.
I'enepaTop Ha TpaH3UCTOPE.

— cpaBHHUBATh nporecchl B L—C-KoHType ¢ KojaeOaHUIMH MaTEMaTHIECKOTO
MasiTHUKA

— BBIBOJMTH 3aK0H OMa JIJ1s1 3JICKTPUIECKOH LIEH IEPEMEHHOr0 TOKa

— onepupoBarh HH(POPMALIHEH/3HAHUSIME B IIPEAMETHOM, MEXKIIPEIMETHOM U
METaIPeIMETHOM KOHTEKCTax

— IPUMEHSATH 3HAHUS K PEHICHUIO (U3NICCKUX 3a/1a4 Ha YPOBHE OIICPUPOBAHHUS
CIIEAYIONIMMHU UHTEUIEKTYa IbHBIMH OT€palMsIMU: TIOHHMaHKE, IPUMCHEHHE,
aHaJIn3, CHHTE3, OLIEHKa, 0000IIeHNEe, CHCTEMATH3aIUA

HpOI/ISBOI[CTBO, nepcaada, pacupeaciiCHUuC M MUCII0JIb30BAHUC SHCKTpI/I‘ICCKOﬁ OHCPIrun

— OOBSCHATDH U UCCIIEIOBATH IPUHIIMII JEHCTBUSL T'€HEPATOPa IEPEMEHHOI0 TOKa

I'enepupoBanue AMEKTPUUECKOM 4 "
SHeprum. [eHepaTop MepeMEeHHOTO — OOBSCHATDH U UCCIIE0BATh MIPUHIIMII JeHCTBUS TpaHChopMaTopa
Toxa. Tparchopmarop. — YMETb BECTH JMAJIOT, BHICITYIIIMBATh MHEHHUE OIIMOHEHTA, y4aCTBOBATH B
BBIpSMITEHIE TIepeMEHHOTO TOKA. JIMCKYCCHH, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUKY }
CoeMHeHNe TOTpeduTeneit — BBISIBJISITH CBOM JINUHOCTHBIE KAY€CTBA/OCOOEHHOCTH B TBOPUECKOM
EKTPHYECKOii SHEPTHH. JESITENIbHOCTH B 00J1aCTH (PU3UKU
TTIpOM3BOACTEO 1 HCTIONB30BAHHE — CHCTEMaTU3UpOBaTh U 000011aTh HH(POPMALINIO/ 3HAHUS
IEKTPHYECKOii SHEPTHH. — OCO3HaBaTh SKOJOTUYECKHE MPOOIEMbI
[lepenaua u pacupenenexnue
JIEKTPUYECKON SJHEPTUH.
D¢ddexTuBHOE UCIIOIB30BaHNE
JJIEKTPUUYECKON YHEPTUN

MexaHn4ecKkre BOJHBI
BonHoBbie sBenus. [TonepeuHbe 3 — paznuyath KoJie0aTebHBIC U BOJTHOBBIE MPOIIECCHI

BOJIHBI. Jl;iiHA BOJTHBI. CKOPOCTH
pacrpoCcTpaHeHUs BOJIHBI.

[IpononbHBIE BOJIHBL. Y paBHEHHE
Oerymiei BosHbl. BoHbI B cpefie.

— 3aMKChIBaTh B aHAIMTUYECKOU (hopMe ypaBHEHUE BOIHBI

— KJIacCU(UIMPOBATH 3BYKOBBIE BOJIHBI

— OLICHUBATh JIJIMHY BOJHBI

— ornepupoBaTh HHGOPMAIUEH/3HAHUSIMHI B IPEAMETHOM M METAPEIMETHOM
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3ByKOBBIE€ BOJIHBI. CKOPOCTH
3ByKa.

KOHTEKCTaX

— OCYILECTBJIATh NOHATUWHBIA AaHAIIN3

— HCIIOJIb30BaTh HU(POBYIO TEXHUKY

— OpraHU30BBIBATh CBOIO JIESATEIBHOCTh

— BBICTPAUBATh CBOIO OYAYIIYI0 00pa30BaTEIbHYIO TPACKTOPHUIO B ACIIEKTE
poeCCHOHATBHOTO CAMOOIIPEISIICHUS

— OOBSACHATH YCJIOBHS BOZHUKHOBEHUS HHTEphepeHITnN/ TudpaKkiuu
MEXaHHYECKUX BOJTH

— MPUMEHSATH 3HAHUS K PEeHICHUIO (PU3NYECKUX 3a/1a4 Ha YPOBHE OMEPUPOBAHUS
CIICTYIOIIMMHU WHTEIUICKTYyaIbHBIMH OTICPAIlUsIMU: TIOHUMAaHNE, IIPUMEHEHUE,
aHaJIN3, CUHTE3, OlIeHKa, 000011IeHne, cucTeMaTH3aus

9HeKTp0MarHI/ITHBIe BOJIHBI

CBs3b MEX/ly T€PEMEHHBIM
ANEKTPUYECKUM U IEPEMEHHBIM
MarHUTHBIM MOJISIMH.
DNeKTPOMarHuTHOE TOJIe.
DeKTpOMarHuTHas BOJIHA.
N3nydenune 31eKTpOMarHuTHBIX
BoJiH. Kitaccuueckast Teopust
U3ITy4yeHusl. JHEprus
3JIEKTPOMArHUTHOMN BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH. M300peTenue paauno

A. C. IlonoBeiM. [TpuHIIHIIBI
panuocBs3u. AMIUIUTYIHAS
Moaynanus. JlerekTupoBaHue
konebanuid. [Ipocreitmmii
paavoONpPUEMHHUK.
PacnipocTpanenue paguoBoIIH.
Pannonokanus. [Honstue o
TeJeBUAECHNUU. PazButne cpeacTs
CBSI3H.

— OOBSICHATH MEXaHW3M BO3HUKHOBEHUS JJIEKTPOMATrHUTHBIX BOJTH

— HCCJIeIOBATh CBOMCTBA AJIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0O MOOHMILHOTO
tenedoHa

— 0OBSCHATh MEXaHU3MBI PaIHONepeIaun U pagruonprueMa

— M300pakaTh CXeMY MPOCTEUIIIETO PaIHOIIPUEMHIKA

— CHCTEMaTH3UPOBaTh U 00001aTh HH(pOpPMaIIHIO/ 3HAHUS

— MPUMEHSATH 3HAHUS K PEIICHUIO (U3NYSCKUX 3a/1a4 Ha YPOBHE OIEPHUPOBAHUS
CIEeIYIOIUMU WHTEIIEKTYyalTbHBIMU OTIEpaIlMsIMU: TOHUMAaHUe, IPUMEHEHHE,
aHaJn3, CHHTE3, OllEHKa, 0000IIeHre, CUCTEMATHU3aLI U
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Onrtuka (16 yacoB)

CBETOBBIE BOIHBI

11

CxopocTth cBeTa. CBETOBBIE JIYUH.
3aKoH IPSIMOJIMHEUHOTO
pacnpoctpaHenus cgeta. [IpuHimn
I'tolirenca. 3akoH OTpaykeHUs
CBETAa. 3aKOH MPEJIOMIICHHS CBETA.
[Tonnoe otpaxkenue. JIun3a.
®OKyCHOE pacCTOsIHUE U
OINTUYECKAs CHJIA JIMH3BIL.
®opwmyia nuH3bl. [loctpoenue
n300pakeHN B TOHKOH JIMH3E.
YBenuuenue nuH3bl. Jucnepcus
cera. lHTepdepenuns crera.
Hab6mronenue narepdepeHium B
onTuke. J[JInHA CBETOBOW BOJIHBI.
Konbsua Hetotona. Hekotopsie
MIPUMEHEHUsI UHTep(EePEHIIUHU.
Hudpaxius ceera.
JudpakioHHas peeTka.
IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera.
[TonepedyHOCTh CBETOBBIX BOJIH U
ANIEKTPOMarHuTHas TEOPHsI CBETA.

9 — NPUMEHSATH HA IPAKTUKE 3aKOHbI T€OMETPUUECKON ONTHUKH IPU PELIEHUH
3aja4

— CTPOUTH U300pAKEHHS TPEIMETOB, TaBACMbIC TUH3AMH

— PACCUYUTHIBATH PACCTOSHUE OT JIMH3BI 710 U300paXKeHUs IpeMeTa

— paccuuThIBaTh ONTHYECKYIO CUILY JINH3bI

— U3MEPATh (POKYCHOE PACCTOSHUE JTMH3bI

— HaOII0AaTh SBJICHUS HHTEp(EePeHINH, TUPPAKINH, TTOIAPH3AINA U TUCTIEPCHA
CBeTa

— U3MEPATH JJIMHY CBETOBOW BOJIHBI IO PE3YJIbTaTaM HAOIIOICHHS SIBJICHUS
uHTephepeHINN

— ONPEIENSITh CIIEKTPAIbHbBIE TPAHUIIbl UyBCTBUTEIILHOCTH YEI0OBEYECKOTO I1a3a
C MOMOUIbIO TU(PPAKIIMOHHON peIeTKH

— OPraHU30BbIBaTh CBOIO JEATEIBHOCTh

— BBISIBJIATh 3HAUEHHUE U IIPOUCXOXKICHUE CIOB

— 0OBSACHATDH CIIOCOOBI HAOII0IeHUS! HHTEP()EPEHIIMOHHON KapTUHBI

— JIOKa3bIBaTh MONIEPEUYHOCTh CBETOBBIX BOJIH

— 00s1afjaTh HaBbIKAMU Pe(IIEKCUBHON AESITETbHOCTU

— oIepHupoBaTh HHPOPMaLIMEil/3HaHUSMU B IPEAMETHOM M METanpeAMETHOM
KOHTEKCTaxX

— YMETb BECTHU JAMAJIOT, BBICIYIIMBATh MHEHUE OIIIIOHEHTA, y4acTBOBATh B
JUCKYCCHH, OTKPBITO BbIpaXkaTh U OTCTaWBATh CBOIO TOUKY 3PEHHUS

— NPUMEHSATH 3HAHUS K PEIIeHUI0 (U3NYECKUX 3a]]ad Ha YPOBHE ONEPUPOBAHUS
CJIEIYIOIIUMHU HHTEIJIEKTYyaJIbHBIMU ONlepallisiMU: TOHUMAaHUE, IPUMEHEHHE,
aHaJIu3, CHHTE3, OI[eHKa, 0000IIeHNe, CUCTEeMaTH3aIHs

DIEeMEHTHI TCOPHUHU OTHOCUTCIIBHOCTHU

[IpuHIUI OTHOCUTENBHOCTH.
ITocTynaTel Teopun
OTHOCHUTEILHOCTH. 3aBUCUMOCTh
MaccChl OT CKOpOCTU. PensTuBucTCKas
JIMHAMUKA.

2 -IIpuHIHIT OTHOCUTENHHOCTH, MOCTYJIATHl DHINTEWHA. | paHUIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKH. DHEprus MOKOos, 3aBUCUMOCTh MAacChl OT CKOPOCTH, MTPUHIIUI
COOTBETCTBHUSL.

- OOBSACHSTH MOCTYJIAThl TCOPHUU OTHOCUTCIIBHOCTU

— BJIaJIETh HABBIKAMU TEPMHUHOJIOTMYECKOTO aHAJIN3a Ha [IPEIMETHOM U
MCKIPCIAMETHOM YPOBHAX
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— CHCTeMaTU3UPOBaTh U 000011aTh HHPOPMAIIHIO/ 3HAHHS

— Ha0JIO/1aTh SBICHUS

— OOBSICHSTD, JIOKA3bIBaTh HA OCHOBE 3HAHUW O METOAOJIOTUN (BU3UKU KaK
HCCIIEN0BATEIBCKON HAYKH

— yMETh BECTH JHAJOr, BBICIYIIMBATh MHEHHUE OIOHEHTA, Y4acTBOBATh
JIMCKYCCHH, OTKPBITO BBIPAXKaTh M OTCTAUBATh CBOIO TOUKY 3PCHUS

N3inydeHue u CiekTpsl

— OOBICHATL MEXAHU3M H3Ty4CHHUS CBETAa aTOMOM

12 Buasl uznyuennii. Uctounuku 5 -
cBeTa. CIEKTPHI U CIIEKTPAJIbHbBIE — KIaCCHPHUKPOBATL BUIBI H3TyeHuH
MpPUGOpPHL. BUIbI CIIEKTPOB. — BJIaJIeTh HaBbIKAMU CUCTEMHO-MH(POPMALIMOHHOTO aHAJIN3a
CrieKTpabHBbIIf AHATIH3, — BBICTPANBATh CBOIO OYAYIIYI0O 00pa30BaTEIbHYIO TPAEKTOPHUIO B ACIIEKTE
Wndpaxpacoe i 1po¢eCCHOHATIBHOIO CAMOOIIPEIEIICHUS
yABTPADHONETOBOE HATYHCHHS. — yMETb BECTHU JMAJIOT, BBICTYIIMBATH MHEHUE OIIMIOHEHTA, y4acTBOBATh B
Perrrenosckue nyun. llkana ZUCKYCCHH, OTKPBITO BHIPAXKATH U OTCTANBATL CBOKO TOUKY 3pEHUA }
MEKTPOMATHHTHBIX H3ITyCHHiL. — TIOJIb30BAThCS UPPOBHIMHU/TICUATHBIMH pecypcam, U(pPOBON TEXHUKOU U

KOMIThIOTEPHBIMH IPOTpaMMaMu 00paboTku udpoBoi nHOOpMaIUu
KBanroBas ¢usuka (18 yaca)
CeToBBIC KBaHTHI. [lelicTBHS cBETa
14 3apOiK/IEHIE KBAHTOBO TEOPHH. 3 — HabmoAaTh (HOTOINEKTPpUUECKU dPPEKT

®oroaddext. Teopus
dotorddexra. DOTOHBL.
[Tpumenenue pororddexra.
JlaBiienue ceera. XuMHu4ueckoe
neiicrsue ceera. dortorpadus.

— 00BACHATH 3aKOHBI HoTo3(hPexTa

— PacCYMUTHIBATH MAKCUMAJIbHYIO0 KHHETHYECKYIO SHEPTHIO HJIIEKTPOHOB TIPH
doroznexTpuueckoM >pdexTe

— OIPEAETATh paboTy BBIX0JIa ANEKTPOHA MO IpahuKy 3aBUCHMOCTH
MaKCHUMaJIbHON KHHETUYECKOH SHEPruH (POTOINEKTPOHOB OT YaCTOTHI CBETA
— U3MePATh paboTy BBIX0/1a JIEKTPOHA

— BBISIBJIATH 3HAYCHUE U TIPOUCXOKICHHUE CIIOB

— 0CO3HaBaTh IEHHOCTH HAYYHOTO TIO3HAHUSI MUPA, YMETh BECTH JTUAJIOT,
BBICJTYIIMBATh MHEHHE OIMIOHEHTA, y4aCTBOBATh B JIMCKYCCHUH, OTKPBITO
BBIpAXKaTh W OTCTaMBATh CBOIO TOUKY 3pEHUS

— OpPraHU30BBIBATH CBOIO J€SITEIBHOCTD

— BJIaJIETh HaBBIKAMH CaMOITO3HAHMUS, CHCTEMATH3HPOBATh H 000011aTh
MH(OpPMAIIHIO, HCIIOJIB30BaTh Pa3IMYHbIC HH()OPMAIMOHHBIE PECYPCHI
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— TI0JIB30BaThCS NU(POBBIMH/TICYATHBIMU pecypcamMu, TU(YPOBON TEXHUKOH U
KOMITBIOTEPHBIMH IIPOrpaMMaMy 00padoTKU UPPOBOH HHPOPMALIUT

— IPUMEHSATH 3HAHHSA K PEIICHHIO (PU3MUECKHX 3aa4 Ha YPOBHE ONEPHUPOBAHUS
CJICAYIOUIMMHU UHTEJUIEKTYa IbHBIMH OTlepallisiMUA: TOHUMaHKe, IPUMEHEHUE,
aHaJIM3, CHHTE3, OlIEHKa, 0000IIeHNE, CHCTEMAaTH3aIH S

AtomHas usuka. KBanroBas teopus

— HaOII0AATh JIMHEHYATHIE CIIEKTPhI

15 CrnexTpasibHbIC 3aKOHOMEPHOCTH. 5
Crpoenue atoma. Mojiens — paccUUTHIBaTh YaCTOTY/AJTMHY BOJIHBI HCITYCKaeMOT0/IOTJI0NIaeMOro CBETa
Tomcoma. Ormbithi Pesepdopia IPU TIEPEX0/ie aToMa U3 OJHOTO CTAIIMOHAPHOTO COCTOSIHUS B IPYTrOe
TlnaneTapHas MoJielb aToMa — HCCIeI0BaTh JINHEHYAThIN CIIEKTP
Tocrynats Bopa. Mojiens aroma — OOBSICHATH MIPUHIIMIT JCHCTBHS JIazepa
BozI0poa 110 Bopy — Ha0MAaTh JeicTBHE Ja3epa;
DKCIEPUMEHTATBHOE — BBIYHCIIATH JJIMHY BOJTHBI YaCTHUIIBI C U3BECTHBIM 3HAYCHUEM UMITYJIhCa
JI0Ka3aTeNbCTBO CYIIECTBOBAHHUS —— [CHCPUPOBATL H/ICH 5
CTAIMOHAPHBIX COCTOSHHIL — onepupoBarh HH(POpPMAILIHEH B TPEIMETHOM KOHTEKCTE
Tpynuoctu Teopun bopa. —— AOKasbIBaTh
KBaHTOBAS MeXaHHKA — CHUCTEMaTU3UpOBaTh U 00001IaTh UHPOPMALIUIO B IIPEIMETHOM,
KOpHyCKyIspHO-BOTHOBOI MEXMPEAMETHOM U METAIPEAMETHOM KOHTEKCTax
fyamsM. KBaHTOBbIE HCTOUHUKH — MPUMEHSATH 3HAHUS K PEIICHUIO PU3NICCKUX 3a]1a4 Ha YPOBHE ONIEPHPOBAHUS
cBETA — Jazephl CIEeIYIOIUMU WHTEIIEKTYyalTbHBIMU OTIEpaIlMsIMU: TOHUMAaHUe, IPUMEHEHHE,

aHaJn3, CHHTE3, OllEHKa, 0000IIeHre, CUCTEMATHU3aLI U
®dwu3uka aTOMHOTO S7pa
16 ATOMHOE SO U SITeMEHTAPHbIE 8 — HaOI0AaTh TPEKU 3aPSHKEHHBIX YaCTHIL

qacTUIlbl. MeTo/ bl HaOMI0IeHUS U
perucTpanuu 3JIeMEeHTapHBIX
gacTull. OTKpBITHE €CTECTBEHHOM
paanoaKkTUBHOCTH. AJbda-, OeTa-
Y TaMMa-u3JTy4eHusl.
PanuoakTuBHBIE IPEBpAIICHHUS.
3aKoH paZiMOAaKTUBHOIO pacnaja.
ITepuon nonypacnana. M3otomnsl.

— PETHCTPUPOBATH SACPHBIC U3ITyYEHUS C IIOMOINBIO cueTunka [ eirepa

— pacCcUUTHIBATh SHEPTHUIO CBS3U ATOMHBIX S/IEP

— ONPEJEISTH 3apsJT 1 MAaCCOBOE YMCIIO aTOMHOTO sIJIpa, BOSHUKAOIIETO B
pe3ynbTaTe paJloakKTUBHOTO pacmaja

— BBIYHCIIATH YHEPTHIO, OCBOOOKIAIONYIOCS TIPY PAIMOAKTUBHOM pacrajie
— ONpEENSITh MPOIYKTHI IAEPHON peakiuu

— OCO3HaBaTh YIPO3bl, CBSI3aHHBIC C PUMEHEHUEM SIEPHOTO OPYIKHUS

— CHCTEMaTH3UPOBaTh U 00001aTh HH(POPMALIHIO/ 3HAHUS B TIPEMETHOM,
MEXIIPEIMETHOM M METAIPEIMETHOM KOHTEKCTAX
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[IpaBuio cmemieHus.
HckyccTBeHHOE TpeBpallieHUE
aTOMHBIX s7ep. OTKpbITHE
HelTpoHa. CTpOeHHE aTOMHOIO
sapa. SnepHblie CUiIbl. DHEPrus
CBSI3M aTOMHBIX SIJIEP.
HckyccTBeHHast paiMOaKTUBHOCTD.
SAnepusle peakuuu. [enenune saaep
ypana. LlenHsle siiepHble peakiyu.
SAnepuslii peakrop. TepmosinepHbIe
peakauu. [IpumeHenue siiepHoO
sHepruu. [lonyyenue
PaaOAKTUBHBIX U30TOIOB U UX
IpuMeHeHue. buonornueckoe
NENCTBUE PaJIMOAKTUBHBIX
W3JTyYCHHI.

— OpPraHU30BBIBATH CBOIO JAESATEIHHOCTD

— yMeTb BECTH AHaJIOT, BBICJIyIHI/IBaTB MHCHUC OIIIIOHCHTA, y‘IaCTBOBaTB B
JUCKYCCHH, OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOYKY 3PEHHUS

— IMPUMEHSATh 3HAHUS K PEHICHUIO (U3NUICCKUX 3a/1a4 Ha YPOBHE OIICPUPOBAHHUS
CIIEAYIONIMMH HHTEUIEKTYaIbHBIMH OIepaIMsIMK: TOHUMaHKe, IPUMCHEHHE,
aHaJIn3, CHHTE3, OLIEHKa, 0000IIeHNEe, CHCTEMATH3aIUA

DneMeHTapHbIC YaCTHUIIbI

— KJ'IaCCI/Iq)I/H_[I/IpOBaTL DJICMCHTAPHBIC YaCTUIBI

17 Tpu sTana B pazButun GU3NKU 606 y
>TEMEHTAPHBIX 4aCTHIL OTKPHITHE — CHCTeMaTH3HPOBAThH 1/160 % 1aTh WH(POPMAIIIO/3HAHUS, UCTIOB30BATh
MO3UTPOHA. AHTHYACTHIIBL. Pacnan rpaguieckue cpeacTsa o pg gTKH HHpopMaLH < o6
HeiTpoHa. OTKPBITHE HEHTPHHO. ~— CHCTEMATH3HPOBATh 1 0606IIATE 3HAHNS B BUJIE KAPTBI NPE/ICTABICHHUH O
3IIEMEHTapHOM YCTPOICTBE MaTEPUH U B3aUMOJICHCTBHAX MEKIy YaCTHUIIAMH
Ctpoenue Bcenennoii (3 yaca)
18 CoTHEUHAS CHCTEMA KAK KOMIUIEKC — Ha0o1aTh 3Be3/1bl, JIyHY U IJIaHETHI B TEIECKOI

TeJ, UMEIOIIHX o0IIee
npoucxoxaenue. O6mue
XapaKTepUCTUKU TuiaHeT. [InmaneTs
36MHOM rpymisl. Jlanekue
r1aHeTbl. COJTHIIE U 3BE3/IBI.
Crpoenue u 3Bosonus Beenennoit

— HaOJII0AaTh COJTHEYHBIE MTHA C TOMOIIBIO TEJIECKOIa U COTHEYHOTO IKPaHa
— HCIIOJIb30BaTh pa3InyuHble HH(OOPMALIMOHHBIE PECYPCHI TS TIOUCKA U
UCCIIEIOBaHMSI N300paKeHUI KOCMHUUECKUX 00BEKTOB
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3HaveHue GpU3MKH 11 00bSICHEHUSI MUPA M Pa3BUTHS POM3BOAUTEIBHBIX ¢l 00mecTBa (1 yac)

— OOBSICHSITE SIBJICHUS HA MHKPO-, MAKpPO-, MCTAYPOBHSX, OIIUPasACh Ha YCTBIPE

19 Enunas ¢usnueckas kapTuHa 1 &
MUpa. dusuka u Hay4HO- q)YHl[aMeHTaHBHBIX B3anUMOACUCTBUA
TEXHUYECKAs PEBOITIOLIHSL. — BJIaJAC€Th METOJaMHU HAYYHOI'O IIO3HAHUS Ha IMIPEAMETHOM U MEXKIIPEAMECTHOM
YPOBHSAX
— CUCTCMATU3UPOBAThL U O606H.[&TI) (1)I/ISI/I“IGCKI/I6 3HaHUA
— CHUCTEMaTH3UPOBaTh U 00001aTh HH(OPMAIIHIO/ 3HAHUS B IPEAMETHOM U
MCTAIIPEAMETHOM KOHTEKCTax
— OCO3HaBaTb HCHHOCTH HAYYHBIX MCTOAOB ITO3HAHUA B JIF000M BUJIC
ACATCIIbBHOCTH, YMETh BECTHU JUAJIOT, BBICIIYIIIMBATh MHCHUEC OIIIOHCHTA,
Y4aCTBOBAThb B IMCKYCCHUH, OTKPBITO BbIpaXaTb U OTCTANMBATh CBOIO TOUKY 3PCHUA
— BBICTPAauBaThb CBOIO 6y,[[y11.[y10 O6p330BaTeHBHYIO TPACKTOPHIO B aCIICKTC
PO(ECCHOHAIIBHOTO CAMOOTIPEIeTICHUS
Pe3epB yueOHoro Bpemenu (3 yaca)
JlaGopaTopHBIil MPAKTUKYM
11 xmace

1. 3yueHue TemmnepaTypHOM 3aBUCUMOCTH COMIPOTUBJICHUSI METAJIJIOB U MTOJTYTIPOBOHUKOB.

2. Nzyuyenue mpoliecca MpoxX0oKICHUSI dJIEKTPUUECKOTO TOKA B PACTBOPAX IJIEKTPOITUTOB.

3. Mzyuenune morynpoBOJHUKOBOTO TUOIA.

4. V3yueHue mpoIiecCcoB BBINMPSMIICHHUS IEPEMEHHOTO TOKa.

5. M3ydenue mpoiiecca MpoX0oxKAEHUS TOKa B OUTIOJISIPHOM TPaH3UCTOPE.

1. 3yueHue 1ienu NepeMEeHHOro ToKa.

2. I3ydeHue pe3oHaHca B IEMU MEPEMEHHOT0 TOKa.

3. U3mepenne kodpduiinenTa MOIIHOCTH MU IEPEMEHHOTO TOKA.

4. Nzyuyenue ogHodazHoro tpaHchopmaropa.
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. I3mMepeHne eMKOCTH KOHJIEHCATOPa U HHAYKTUBHOCTH KaTYIIKU.

. I3yueHune aBTOKOICOaHUH.

. O3HaKOMIIEHHE C MPOIIECCAMU MOJIYJISAIIMKU U IEMOYJISIIIUU SIEKTPOMArHUTHBIX KOJIeOaHUH.
. I3y4eHne nonepeyHbIX BOJIH B CTPYHE C 3aKPETUICHHBIMU KOHIIAMM.

. I3yueHne CBOMCTB 3BYKOBBIX BOJIH.

. I3yueHune 3aK0oHa NPEIOMIICHHUSI CBETA.

. I3mepeHune nokasaresis pejioMIIeHUs CTEKIIa IPU IOMOIIY MUKPOCKOIIA.

. I3mepenune poKyCcHOTO pacCTOSTHUS PaCcCEUBAIOIICH JIMH3BI.

. COopka ONTUYECKUX CUCTEM.

. UccnenoBanne nuutepdepeHnn cBera.

. UccnenoBanue qudpakiaum cBera.

. Onpenenenre JUIMHBI CBETOBOM BOJIHBI IIPU MOMOIIH JU(DPAKIIMOHHON PEIIETKH.

. U3yuenue sBnenuit potodrpdexra. izmepenue padOThI BBIX0/1a 3IEKTPOHA
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Y4eOHo-MeToAuYeCKOe H MAaTEPHATbHO-TEXHHYECKO0E 00ecTieueHue
o0pa3oBaTe/IbHOM 1eSITeIbHOCTH
VY4eOHUKH:

1. Msxumes I'.4., Byxosues b.b., Corckuit H.H. ®u3uka. 10 kinacc (6a30Bblii
ypoBeHb) — M., [IpocBemenue, 2014

2. Msxumes I'.51. ®usuka. 11 kiaacc (6a30Bbiii ypoBeHb) — M., IIpocsernienne, 2014

Bupa koHTpoOsIsSt 00yUaromuxcst
Buabl KOHTPOJIS: TEKYIIUI — YCTHBIM U MMCbMEHHBIN OMPOC, KOHTPOJIbHAs padoTa,
MpaKkTUYECKasi padoTa, TECTUPOBAHUE; MPOMEKYTOYHAS ATTECTAIUS — UTOrOBast

KOHTPOJIbHAaA pa60Ta, HNTOIOBOC TCCTUPOBAHHUC 3a I'O1, CpGI[HPIfI Oamn.
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