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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma 1o (u3uKe Ha ypoBHE cpeaHero oodimero odpazoBanus mis 10-11
KJIAaCCOB COCTaBJIEHa B COOTBETCTBUM ¢ TpeOoBaHusMu DenepaibHOro rocylapCTBEHHOIO
oOpa3oBaTelIbHOTO cTaHgapra cpenHero obmero oopazoBanus (PI'OC COO), TpeboBaHUIMU K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTelbHOM NpOrpaMMbl, Ha OCHOBE INPUMEPHOMI
IIpOrpaMMbl cpeHero ooOuiero oOpa3oBaHus, aBTOpckoil mporpammbl «M.A. Ilerposa, W.I.
Kynukosa. Pabouas mporpamma k auauun YMK I'.4. Mskumesa, M.A. TlerpoBoii. @usuka 10-
11 xnacc. ba3oBbIil ypOBEHBY», METOIMYECKUX IMOcOOmid K yueOHukam ¢usuku «M.A. [lerposa,
B.B. KynpsBues. Metoanueckoe mnocobue k yueOnuky Pusuka 10 xmace», «M.A. Iletposa,
B.B. KynpsBues. Meroauueckoe mocooue kK yaeOHuky dusuka 11 ximace»

CobmofieHa mpeeMCcTBEHHOCTh ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBanus. [IporpamMmma omnpenensieT coaepkaHue y4eOHOTO
MaTepualia, ero CTPYKTYpY, IOCJIEIOBATEIbHOCTh W3YUeHUSs, MyTH (POPMHPOBAHUS CHUCTEMBI
3HaHUH, YMEHHH, CIOCOOOB JEATENbHOCTH, pPAa3BUTHA YUYAIIMXCS, WX COIHMAIM3AlUU U
BOCTIMTAHUSL.

Peanuzarust mporpammel o0ecnieunBaeTcsl yaueOHUKaMu:

«Dwusuka. bazoBeiii ypoBens. 10 kmace» aBtopoB I'. A. Mskumesa, M. A. Tletposoii u ap.,
«®usuka. bazoBbiii yposeHsb. 11 kimace» aBropos I'. 5. Makumesa, M. A. Ilerposoii u ap.,

O0mas xapakrepucTuka yuedOHOro npeamera

IkonpHBIA Kypc (HU3MKH SIBISIETCS CUCTEMOOOpA3yIOIUM Ul €CTECTBEHHO-HAayYHBIX
MMpeaAMETOB, ITOCKOJIBKY (1)I/ISI/I‘-IGCKI/I€ 3aKOHBI, JIC)KAIIME B OCHOBC MHUPO3OaHUA, SABJIAIOTCA
OCHOBOM COJIEpaHUs KypCOB XHUMUH, OM0JIOruH, reorpadun U actpoHomur. Mzyduenne Gpusnku
crocoOcTByeT (OPMHUPOBAHUIO Yy OOYYAIONIMXCS HAyYHOTO METOJa I03HAHUsS, KOTOPBIN
MO3BOJISIET MOJIy4aTh OOBEKTHBHBbIE 3HAHUA 00 OKpyxkKaroumemM wmupe. [[ns permenust 3amay
(hopMHUpOBaHUS €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, YMEHUS OOBSICHATD SBJICHUS U MPOLIECCHI
OKPY’KaIOILIEro MUpa, UCTIOJIB3YsI AJIsl 3TOro (u3NYecKue 3HaHUus, 0co0oe BHUMAaHHE B IpoIecce
M3Y4YeHUS (PU3UKU YIEJICHO MCIOIb30BaHUIO HAYYHOTO METO/1a TO3HAHMS, IIOCTaHOBKE MpooiieM,
TpeOYIOMINX OT 00YYAIOIIUXCSI CAMOCTOSITENIbHOM JEATENIbHOCTH 110 X Pa3peLIeHHIO.

HeassMu n3ydeHus1 (PU3UKH B CPEIHEHN LIKOJIE SIBIISIOTCS:

* (dopmupoBaHue y OOy4aromIMXCS YMEHHUS BHUJIETh M IOHMMAaTh LIEHHOCTh OOpa3oBaHUi,
3HAYUMOCTh  (U3UYECKOTO 3HAHUS IS KaXIOro 4ejoBeKa, HEe3aBUCUMO OT  €ro
npodeccuoHaIbHON

NeSTeNbHOCTH; YMEHUU pa3nuyaTh (AaKTbl M OIICHKH, CPaBHUBATh OIICHOYHBIC BBIBO/IBI,
yCTaHABIMBAaTh UX CBA3b C KPUTEPUSIMH OICHOK, (opMymupoBatb U OOOCHOBHIBATh
COOCTBEHHYIO MO3UIHIO;
* ¢opMupoBaHrue y OOy4alOUIUXCA IEIOCTHOTO MPEACTABICHUS O MUPE U poJid (PUMKH B
CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOUH KapTHHBI MHUPA; YMEHUS OOBSICHATH MOBEACHUE
OOBEKTOB M TMPOLECChl OKpPYKaroIIed JeHCTBUTEIBLHOCTH — MPUPOJHON, COLUATBHOH,
KYJIbTYPHOU, TEXHUYECKOU CPEeJIbl, UCIIONB3YS AJIsl ATOTO (pU3nvecKue 3HaAHUS;

* npuoOpeTeHrne OOydYaIOUIUMUCS OMBITA PAa3HOOOPa3HOU NESATENBHOCTH, OMBITA MO3HAHUS U
CaMOTIO3HAHUS; KJIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHHUBEPCAIbHOE
3HAUEHHUE Ul Pa3jMYHBIX BUAOB AEATEIbHOCTH, — HABBIKOB pEUICHHS MPOOIeM, MPUHATHUS
pelIeHui, TOUCKa, aHanu3a U 00paboTku MHPOPMAIIUU, KOMMYHUKATUBHBIX HAaBBHIKOB, HABHIKOB
U3MepeHul, coTpyaHHuecTBa, 3()PeKTHBHOTO U OE30MacHOr0 HCMOJIb30BAHMS PA3TMUHBIX
TEXHUYECKUX YCTPOICTB;

* OBNIQJICHUE CHUCTEMOW HAayYHBIX 3HAHMHA O (PU3UUYECKUX CBOMCTBAX OKPYKAIOIIETO MHUpa, 00
OCHOBHBIX (PU3MUYECKUX 3aKOHAX U O CII0CO0aX UX UCIMOJIb30BAHHUS B MTPAKTUYECKOHN KU3HU

Mecrto npeamera B y4eOHOM IVIaHe HIKOJIbI
Ha uzyuenue ¢usuku B 11 kiacce cpenHeil MIKOJIBI OTBOAUTCS 3 4 B HEJIEIIIO



Komnuectso:

— YacoB s u3ydeHus yueOHoro npeamera— 102 4.

—  yueOHbIX Henenb — 34

— nabopaTtopHbIx padot — 10

—  KOHTpOJIbHBIX paboT — 11, BKITt04asi BBOJHYIO U UTOTOBYIO KOHTPOJIbHBIE PaOOTHI

®opma opranuzanuu o6pa3oBaTe/ibHOr0 Mpouecca:

— KJIaCCHO-ypOuHas cuctema (M3ydyeHHe HOBOIO, NMPAKTUKYM, KOHTPOJIb, JOTIOJHUTEIbHAS
paboTa, ypOKH-3au€Thl, YPOKH - 3alllUThl TBOPUECKUX 3a/IaHUN);

— rpymmoBas pabdora (paboTa Ipymn ydamuxcs Mo WHAUBHUIyaTbHBIM 33/IaHUSIM);

— BHEKJIaccHas paboTa, ucciieloBaTeIbCKas padoTa;

— caMmocTosiTelibHasg pabdoTa ydalluxcs MO0 HM3y4EHUI0 HOBOIO MaTepuaina, OTpaboTKe
y4eOHBIX HABBHIKOB M HABBIKOB MPAKTHYECKOTO MPUMEHEHHS MPHOOPETESHHBIX 3HAHUM,
BBITIOJTHEHUE UHANBUAYATBHBIX 3a/IaHUN TBOPUYECKOTO XapaKTepa.

TexHosornu, mcnojb3yeMble B 00y4eHHM: pa3BUBAIOIIEro OOydeHMs, OOyueHus B
COTPYJHHYECTBE, pa3BUTHS HCCIIEI0BATEIbCKUX HaBBIKOB, nH(}OpPMAITMOHHO-
KOMMYHUKAITMOHHBIE, 30POBHECOECPEKEHNUS, IPOCKTHBIE, UTPOBBIC H T. .

OcHoBHBIMM ¢GopMaMHM M BHAAMH KOHTPOJSI 3HAHMH, YMEHHH M HaBBIKOB
SIBJSIIOTCSI: TEKYIIMI KOHTPOJIb B (popMe YCTHOTO (POHTAIBHOTIO OMPOCa, KOHTPOJBHBIX padoT,
(¢u3NyecKux AUKTAHTOB, TECTOB, IPOBEPOUHBIX pPabOT, 1a0OPaTOPHBIX pabOT; HMTOTOBBIN
KOHTPOJIb — UTOrOBasi KOHTPOJIbHAs paboTa.

TpeOoBanusi K pe3yJbTATAM OCBOCHHUSI BbINYCKHUKAMHM CpPeJdHell IIKOJIbI

nporpamMmsbl 1o gpusuke
JINYHOCTHBIMM pe3yabTaTaMM 00ydeHHs] PU3UKE B CPEAHEN IIKOJIE SBIISIOTCS:
* 8 chepe omHoweHull odOyuarowuxcsi K cebe, K cgoem)y 300p06bl0o, K NO3HAHUN cebs —
OpUEHTAllMsl Ha JOCTH)KEHHE JIMYHOTO CYACThs, pEaJu3alldi0 MO3UTUBHBIX KU3HEHHBIX
MEPCIEeKTUB, WHULUATUBHOCTb, KPEATHBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K JIMYHOCTHOMY
CaMOOIIPEeIeICHUI0, CIOCOOHOCTh CTaBUThH IIEJIU M CTPOUTH KU3HEHHBIE IUIAHBI; TOTOBHOCTH U
CHOCOOHOCTh oObOecreuuTh cebe U CBOMM OJNU3KHM JIOCTOMHYIO JKHM3Hb B IIpOIecce
CaMOCTOSITENIbHOM, TBOPYECKOW W OTBETCTBEHHON JAESITEIbHOCTH, K OTCTaWBAHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, BbIpabaThIBaTh COOCTBEHHYIO MO3UIIMIO IO OTHOILIECHHUIO K
OOLIECTBEHHO TMOJIUTUYECKUM COOBITHSIM MPOILJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HaHUS U
OCMBICJICHUS UCTOPUH, AYXOBHBIX LIEHHOCTEN U JOCTH)KEHHI Hallle CTpaHbl, K CAMOPA3BUTHIO U
CaMOBOCIIMTAHUIO B COOTBETCTBUU C OOIICUEIIOBEYECKUMHU IEHHOCTAMU M HJeallaMu
rpaKJaHCKOTo OOIIeCTBa; MPHUHATHE U pealHu3alfi0 LIEHHOCTeH 310poBOro U 0e30MacHOro
oOpa3a >Ku3HH, OEpeKHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUeCKOMY U TICUXOJIOTHUECKOMY 3/I0POBBIO;

* 6 chepe omnowenuii obyuarowuxcs k Poccuu xax x Pooune (Omeuecmsy) — poccHCKast
UJCHTUYHOCTh, CHOCOOHOCTh K OCO3HAHHUIO POCCUICKOW HMICHTUYHOCTH B TIOJHMKYJIBTYPHOM
COLIMYME, YYBCTBO MPUYACTHOCTH K MUCTOPUKO-KYJIbTYPHOH OOIIHOCTH POCCHUHCKOIO Hapola U
cyapOe Poccuu, maTpuoTH3M, TOTOBHOCTH K CiIyskeHUI0 OTE4ecTBy, €ro 3alllUTe; YBAKCHHE K
CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH mepen PoIuHOM, TOpJOCTh 3a CBOHM Kpaii, CBOIO
Poauny, 3a mpomnuioe W HAcTOsIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, yBakeHue
rOCyJapCTBEHHBIX CUMBOJIOB (Tep0, (iar, rumMH); GOpMUPOBAHHE YBAKCHUS K PYCCKOMY SI3bIKY
KaK ToCyJapCTBEHHOMY s3bIKy Poccuiickoir denepaiiiu, sSBISIOMIEMYCS OCHOBON pPOCCHHCKOU
UJCHTUYHOCTH M TJIaBHBIM (AKTOPOM HAIMOHAIBHOTO CaMOOIPEICIICHHs; BOCIUTAHHUE
YBOKEHHSI K KYJIbTYPE, S3bIKaM, TPAJAUIIUAM U 00bIYasM HApOIOB, MPOXKUBAIOIINUX B Poccuiickoi
Odenepanny;

* 6 cghepe omHouweHUll 00YUAIOWUXCS K 3AKOHY, 20CY0apCmay U K epaicoOanckomy oouecmeay —
IPaXXJIaHCTBEHHOCTh, TPAXKIAHCKAs TIO3MIIAS AaKTUBHOTO U OTBETCTBEHHOT'O WiIEHA POCCUICKOTO
00I11ecTBa, OCO3HAOIIETO CBOM KOHCTHTYIIMOHHBIE TIPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U



IIPaBOIOPSIIIOK, OCO3HAHHO IIPUHHUMAIOILIETO TpaZuLIUOHHbIE HallMOHAJbHBIE U
o011e4yenoBeyeCcKie TYMaHUCTHUECKUE U JIEMOKPATHUECKUE LEHHOCTH, TOTOBOTO K Y4acTHIO B
0OIIECTBEHHOHN JKM3HU; NMPU3HAHHE HEOTUYKIAEMOCTH OCHOBHBIX IpaB U CBOOOJ deEIOBEKa,
KOTOpBIE MPHHAIIKAT KAKJIOMY OT POKJICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB W cB0OOOA Oe3 HapylieHUss MpaB W CBOOOJ JAPYruX JHI, TOTOBHOCTh OTCTaWBaTh
COOCTBEHHBIE TIpaBa M CBOOOJBI YEIOBEKa M TpPakJaHMHA COTJIACHO OOLIETPU3HAHHBIM
IIPUHLKAIIAM U HOPMaM MEXIYHapOIHOIO Mpasa U B cooTBeTcTBUM ¢ KoHcTuTynmen Poccuiickoit
@denepauuy, NpaBoBasi U TMOJUTUYECKAs I'PAMOTHOCTb;, MHMPOBO33PEHME, COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHON MPAaKTUKH, OCHOBAaHHOE Ha TUAJiore
KYJIBTYp, @ TaKXkKe pPa3IUYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOEr0 MECTa B
MOJIUKYJIIbTYPHOM ~ MHpE; HMHTEpUOpU3ALMsS  LIEHHOCTEW  JIEMOKpPaTUM U COLMAIBbHOMN
COJIMJJAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIUMPOBAHMIO OTHOLIEHUH B Tpylne WIH
COLIMAJIbHOW OpraHu3allMi; TOTOBHOCTh OOy4arolmuxcs K KOHCTPYKTUBHOMY Y4YacTHIO B
MPUHATUH PELICHUM, 3aTparuBaloUIMX IpaBa U MHTEPECHl, B TOM YHCII€ B pa3IMuYHBIX (popmax
OOLIECTBEHHON CaMOOpraHM3ally, CaMOYIpaBJICHUs, OOIIECTBEHHO 3HAYMMOMN JEATENbHOCTH;
MIPUBEPKEHHOCTh HJI€IM HHTEpPHAIMOHAIN3Ma, APY>KObI, paBEeHCTBA, B3aUMOIIOMOIIM HAPOJIOB;
BOCITUTaHHE YBAXKUTEJIHHOTO OTHOIIEHMS K HAIIMOHAJILHOMY JIOCTOMHCTBY JIIOJIEH, UX YYBCTBAM,
PENUTHO3HBIM  YOEXKJIEHUSIM; TOTOBHOCTh  OOydYaroUIUXCs HPOTUBOCTOATH  HJICOJIOTUU
AKCTpPEMH3Ma, HAIMOHANU3Ma, KCEHO(OOHH, KOpPYNIUHU, NUCKPUMHUHALIMM IO COLUAJIbHBIM,
PENUTHO3HBIM, DPACOBBIM, HALMOHAJIBHBIM IPU3HAKAM U JAPYrUM HETaTUBHBIM COIMAJILHBIM
SIBIICHUSIM;

* 8 chepe omHoOwEHUTI 0OYUAIOWUXCA C OKPYACAIOUWUMU TH00bMU — HPABCTBEHHOE CO3HAHHE U
MOBEJICHHE HAa OCHOBE YCBOEHHUS OOIIEUYENIOBEYECKHX ILEHHOCTEW, TOJIEPAaHTHOIO CO3HAHMS U
MOBEJICHUsI B MOJMKYJIBTYPHOM MHpPE, TOTOBHOCTU U CHOCOOHOCTH BECTU IHUAJIOr C JPYTrUMHU
JIOIBMH, JIOCTUTaTh B HEM B3aUMOIIOHMMAaHMs, HAXOJUTh OOIIME e U COTPYIHUYATh JUI UX
JNOCTHKEHMS; IPHUHATAE TyMaHUCTUYECKUX LIEHHOCTEH, OCO3HAaHHOE, YBAXUTCIBHOE U
N0OpO’KENaTeIbHOE OTHOIIEHUS] K JPyroMy YelOBEKy, €ro MHEHHI0, MHPOBO33PEHUIO;
CIOCOOHOCTEH K CONEpeKUBAaHUIO U (POPMHUPOBAHUS MO3UTHBHOIO OTHOIIEHUS K JIIOASIM, B TOM
quciae K JIMIaM C OTrpaHMYEHHbIMM BO3MOXKHOCTSMHU 3JI0pOBbsi M HHBalUAaM; OEpekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U INCUXOJOTHYECKOMY 3/I0POBBIO
Apyrux JIIOAEH, yMEHHE OKa3blBaTh IEPBYIO IOMOUIb;, (OPMHPOBAHHUE BBIPAKEHHOH B
IIOBEJICHUM HPABCTBEHHOW MO3ULIMH, B TOM YHCJE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY
no0pa, HPABCTBEHHOI'O CO3HAHMS M IOBEJICHHMS Ha OCHOBE YCBOEHHS OOILEYETIOBEYECKUX
LIEHHOCTe M HPAaBCTBEHHBIX YYBCTB (YE€CTH, [0Jra, CIpaBeUIMBOCTH, MUWIOCEPAUs M
ApyXeno0us); KOMIETEHIUH COTPYJHUYECTBA CO CBEPCTHUKAMU, I€ThbMH MIIAJILIEr0 BO3pacTa,
B3pOCIBIMU B 00pa30oBaTeNbHOM, OOLIECTBEHHO IMOJIE3HOW, Y4eOHO-HUCCIIEN0BATENbCKOM,
IIPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH;

* 6 cghepe omHOwleHUull o0OyYAOWUXCA K OKpyJjcamoujemy Mupy, K JCUBOU Npupooe,
Xy002icecmeeHHol Kylbmype — MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH, 3HAYUMOCTb HAayKH, TOTOBHOCTb K HAay4YHO-TEXHUYECKOMY TBOPYECTBY,
BIIQJICHUE JOCTOBEPHON HH(pOpPMAIUEl O MEepeOBBIX MOCTIKEHUSX U OTKPHITHUSIX MHUPOBOU H
OTEUECTBEHHOW HAYyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 yCTpoiicTBe MHpa U
oOmiecTBa; TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMO0Opa3oOBaHUIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATENHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIOBHUIO YCIENTHOW MpodecCHoHaNbHOM U OOIIECTBEHHON MAEATENbHOCTH; JKOJIOTHYECKas
KYJbTypa, OepekHOe OTHOIICHHsI K POJHOM 3emile, MpUpOoaHbIM OoraTtcTBam Poccuu u mmpa,
MOHMMAHHUE BJIUSHUS COIMAIBHO-3KOHOMUYECKUX MPOLECCOB HAa COCTOSHHE MPUPOJHOU U
COIIMAIIBHOM CpeJibl, OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOJIHBIX PECYPCOB, YMEHUN U HABBIKOB
Pa3yMHOI0 HPUPOAOIOIb30BAHMS, HETEPIIUMOTO OTHOLIEHUS K JIEUCTBUSIM, TPUHOCSILIUM BpEX
OKOJIOTHH;, MPUOOpPETEHHE OMbITa HSKOJOTO-HANPABIEHHOW JEATEIBbHOCTH; 3CTETHYECKOe
OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTE€TUYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITa;



* 6 chepe omuouienutl obyuarowuxcsa Kk mpyoy,  cghepe coyuanbHO-3KOHOMULECKUX OMHOUEHUT
yBaKeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH COOCTBEHHOCTH;
OCO3HAHHBIN BBIOOp Oyaymie mpodeccuu Kak MyTh M CHOCOO peanu3aluu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; TOTOBHOCTh 00 YAIOIIUXCSI K TPYAOBOU MPO(ECCHOHATHHON AEITeIbHOCTH
JUTS TIOJITOTOBKU K PEIICHUIO JIMYHBIX, OOMIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHALHBIX
npobieM; MOTPEOHOCTh TPYAUTHCS, YBOXKCHHE K TPyAy H JIOAIM TPyAa, TPYAOBBIM
JTOCTHIKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K PAa3HBIM BHIAM
TPYAOBOH NIEATENBHOCTH, TOTOBHOCTh K CaMOOOCITy)XKHMBaHHIO, BKIOUas oOydeHue u
BBITIOJTHEHHUE JIOMAIITHUX 00sI3aHHOCTEH.

MeranpeaMeTHble pe3yJbTaTbl 0OydeHHUs (DU3MKE B CPEJHEH IIKOJIe MpeACTaBIEHbl TpeMs
IpyNIaMyi YHUBEPCAIbHBIX Y4€OHBIX AEHCTBUM.

PeryasiTuBHbIe yHUBepPcaibHbIe YueOHbIe 1eliCTBUA

Buvinycknuk nayuumcs:

* CaMOCTOSITEJIbHO ONpPEAeNsATh IeNId, CTaBUTh W (POPMyTUpOBaTh COOCTBEHHBIE 3a/laudl B
00pa3zoBaTebHON JEATEIHPHOCTH U KU3HCHHBIX CUTYAIUAX;

®* OOCHHUBATH PECYPCHI, B TOM YHCJIC BPpEMA U APYTrH€ HEMATCPUAJIBHBIC PECYPCHI, HGO6XOHI/IMBIC
JUTSI TOCTHIKEHUS TTOCTABJICHHOW paHee 1eH;

¢ COIIOCTABJIATH UMCHOIIIUECA BO3MOKHOCTU U HGO6XO}II/IMBI€ A JOCTUIKCHUA LEIN PECYPCHI;

* OpraHu3oBbIBaTh A(M(PEKTUBHBIA TOHUCK PECypCOB, HEOOXOIUMBIX JUIS  JTOCTHIKEHUS
MMOCTaBJICHHOM IIEIIH;

* OTIPEJCNIATh HECKOJIBKO ITYTEH JOCTHKEHUSI TOCTaBICHHOM 1IN,

* BRIOMpATh ONTUMAIBHBIA MYyTh JOCTIKCHHS IENMH ¢ Y4eTOM 3(PPEKTHUBHOCTH PacXOJ0BAHMS
PECYpPCOB U OCHOBBIBAsICh Ha COOOPaKEHUSAX 3TUKH M MOPAJIH;

* 33/1aBaTh MapaMeTPbl U KPUTEPUH, TIO KOTOPHIM MOXKHO OMNPEACTUTh, YTO IIeJIb JIOCTUTHYTA;
* COMOCTAaBIATH TMOJYYCHHBIM pe3ylbTaT MACSITEIHPHOCTH C TIIOCTAaBJICHHOW paHee IIeIbIo;
* OIICHUBATh TIOCIEJACTBUS JOCTFDKCHHS TIOCTABIICHHOW IIEIMB Yy4eOHOUM JESITEIbHOCTH,
COOCTBEHHOM JKU3HU M KM3HU OKPYXKAIOIIUX JIFOICH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Buvinycknuk nayuumca:

* KPUTHMYECKH OILIGHWBATh U HMHTEPIPETUPOBATh MHGOPMALUIO C Ppa3HBIX MO3UIIHIA;
* pacrmo3HaBaTh M (UKCUpPOBATh MPOTUBOpEUHsi B  HMHGOPMAIMOHHBIX HMCTOYHHKAX;
* HCHOJI30BaTh PA3JIMYHbIE MOJEIBHO-CXEMaTUYECKUE CpeAcTBa JJId  IPEACTaBICHUS
BBISIBIICHHBIX B UH(POPMAIIMOHHBIX HCTOYHUKAX TPOTUBOPEUHIA;

* OCYIIECTBIISITH Pa3BEPHYTHI HMHPOPMAIMOHHBIM MMOUCKUA CTaBUTh HA €0 OCHOBE HOBBIC
(yueOHbIe U MMO3HABATEIbHBIC) 33/1a4H;

* UCKATh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PeLIeHUs 3a1ay;

* NPUBOAUTH KPUTHUYECKHE APTYMEHTHI, KaK B OTHOILIEHUU COOCTBEHHOTO CYKICHHS, TaK U B
OTHOILEHUHU JICUCTBUU U CYKAEHUU IPYroro;

* aHAJIM3UPOBATH U MPeoOPa30BBIBATh MPOOIEMHO-TIPOTHBOPEUHBBIC CUTYAITUH;

* BBIXOJUTH 32 paMKU Yy4eOHOro TMpeaMeTa M OCYIIECTBIATH I[EICHANPABICHHBINH TOUCK
BO3MO’KHOCTEH HIMPOKOT0 IepeHoca CpesICTB U Coco00B JIeHCTBHUS;

* BBICTpPaMBaTh MHANBUAYAIbHYIO 00pa3oBaTEeNbHYIO TPACKTOPHUIO, YUUTHIBAsl OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

* MEHATh U YACPKUBATh Pa3HbIC MO3UIMU B MMO3HABATEIHHON JEATEIHbHOCTH (OBITHh YIEHUKOM U
yuuteneM; (GopMyaHupoBaTh 00pa3OBaTENbHBIN 3allpoC W BBHINOJTHATH KOHCYJIBTATHBHBIE
(GYHKIIME CaMOCTOATEIBHO; CTaBUThH MpoOiemy u paboTaTh Haj €€ pEeIICHHEM; YIPaBIsTh
COBMECTHOH MO3HABATEILHOU JIEATEIBHOCTHIO M TIOJUUHSATHCS).



KoMMyHuKaTHBHBbIE YHHBepPcaJIbHbIe YUeOHbIe JeiicTBUSA

Buvinycknuk nayuumecs:

* OCYIIECTBJISATh JEJIOBYI0O KOMMYHHUKAILIMIO, KAK CO CBEPCTHUKAaMH, TaK U CO B3pOCIBIMU (Kak
BHYTpH 00pa30BaTeIbHOI OpraHU3alny, TaK U 3a e MpeIeIaMu);

* IPU OCYIIECTBIICHUH TPYNIIOBOM pabOTHI OBITH KaK PYKOBOJHUTEIEM, TaK U WICHOM IPOEKTHON
KOMaHJIbl B Pa3HBIX POJISIX (TE€HEPATOPOM HIEH, KPUTHKOM, UCTIOJIHUTENIEM, TIPE3ECHTYIOIUM U T.
);

* pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

* pacno3HaBaTh KOH()JIMKTOTEHHBIC CUTYAI[MH W IMPEIOTBPAIATh KOH(IUKTHI 10 WX aKTHBHON
¢a3bl;

* KOOPIWHUPOBATh M BBINOJHATH Pa0OTy B YCIOBHAX BHPTYAIBHOTO B3aUMOICUCTBUS (WM
COYETaHUs PEABHOTO U BUPTYAIBHOTO);

* COIJIacoBBIBATH MO3UIMM WIEHOB KOMaHIbl B Ipoliecce padOThl Hax  OOLIMM
MIPOTyKTOM/pEIIEHUEM;

* TIPEACTABIATH IYOJIMYHO PEe3yabTaThl WHAWBUAYAILHOW W TPYNIOBOM AEATENBHOCTH, Kak
nepeJl 3HaKOMOM, TaK U Mepe]] HE3HAKOMOU ayTuTOpUEH;

* moaOupaTh TapTHEPOB s JIEJOBOM KOMMYHHMKAIlMM MCXOJS U3 COOOpakKeHHi
Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

* BOCHpUMHUMATh KPHUTHYECKHE 3aMEYaHUs KaKk pecypc COOCTBEHHOTO  pa3BUTHS;
* TOYHO W €MKO (POpPMYIHpPOBATh KaK KPUTHYECKHE, TaK U OJIOOPUTEIBHBIC 3aMEYaHusl B aJipec
JIpYrux JoJied B pamMKax JeJ0BOM M 00pa3oBaTelbHONM KOMMYHUKAlWMW, u30eras Mmpu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CY>KJICHHH.

IIpeameTHblIe pe3yabTaThl 00yueHHs (PU3HMKE B CPEAHEN IIKOJIe

Boinycknuk na 6a3zoeom yposne nayuumcs.

* JEMOHCTPUpPOBAaTh Ha MpUMeEpax poJib U MeCTO (U3UKH B (POPMUPOBAHMM COBPEMEHHOMN
HAay4yHOM KapTHHBI MHMPA, B Pa3BUTHH COBPEMEHHBIX TEXHHKH U TEXHOJIOTHH, B NPAKTUYCCKOU
JESITEIbHOCTH JIIOCH;

* [OKa3bIBaThb Ha IpPHUMEPAX B3aUMOCBA3b MEX1y (PU3MKOW U JAPYIMMH €CTECTBEHHBIMHU
HayKaMH;

* YCTAaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUH M IPUMEHITb OCHOBHBIE
¢bu3nyeckne MOJENN JUIsl UX OIMCAaHUS U OOBSICHEHUS;

* HCNONb30BaTh HHGpOpMALMIO (U3NYECKOTO COJEpPIKAHMS OpU pEIIeHUH Y4eOHBIX,
IPAKTUYECKUX, IPOEKTHBIX M MCCIENOBATENbCKUX 3aJady, HUHTErpupys HHpopmanuio u3
Pa3IMYHBIX HCTOUYHUKOB U KPUTHUUYECKHU €€ OLICHUBAS;

* pa3inyaTth M YMEThb HCIOJb30BaTh B Y4EOHO-HCCIIEAOBATENILCKOM JESITEIbHOCTH METO]IbI
Hay4YHOTO HCCleoBaHus (HaOJrOeHUe, OIMCaHue, U3MEPEHUE, HKCIEPUMEHT, BbIABH)KEHHE
TUIIOTE3bl, MOJICIUPOBAHUE U T. 1.) U (OPMBI Hay4YHOrO MO3HAHUS ((aKThl, 3aKOHBI, TEOPHH),
JNEMOHCTPUPYs Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

* TMPOBOAWUTH TPsMbIE W KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIWYMH, BbIOUpas
U3MEepUTENbHbIE MPUOOPBI C YUeTOM HEOOXOJAMMOM TOYHOCTH M3MEpPEHHH, IIAHUPOBATH XOJ
U3MEPEHU,

[0JIy4aTb 3HAYEHHE H3MEpSEMOM BEIIMYUHBI U OLICHUBATh OTHOCHUTEIIBHYKO  IOTPELIHOCTH
U3MepeHus o Gpopmyam;

* BBINOJIHATH HCCIIEOBAHUS 3aBUCUMOCTEH MEXIy (PU3MUECKUMH BEIMYMHAMU: IMPOBOAUTH
U3MEPEHUS U ONPEIENIATh HA OCHOBE UCCIIENOBAHMS 3HAYCHHUE [TapaMEeTPOB, XapaKTepU3YIOIIHUX
JAHHYIO 3aBUCUMOCTb MEXKJy BEIMYMHAMHM, M JEJIaThb BBIBOJ C YY4E€TOM IOTPEIIHOCTH
U3MEPEHUN;

* UCMOJb30BATh JUISI ONHCAHMS XapakTepa MPOTeKaHHWs (PU3MYECKHX IPOLECCOB (U3UUECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEX1Y HUMU;



* UCMOJNB30BATh JUISL ONHMCAHMS XapakTepa MPOTeKaHWs (U3NUYECKUX MPOLECCOB (PU3MUECKHUE
3aKOHBI C YYETOM I'paHUIl UX MPUMCHHUMOCTH,
* pemaTh KayeCTBEHHBIC 3a7a4yM (B TOM YHCJIE€ M MEXKIPEJAMETHOTO XapaKTepa), HCIOJIb3Ys
MOACIINU, (1)I/I3I/I‘-ICCKI/IC BCJIMYMHBI W 3aKOHBI; BBICTPAaMBATh JIOTHYCCKHU BCPHYHO ICIOYKY
00BsICHEHUS (JIOKA3aTEIbCTBA) PEUIOKEHHOTO B 3aj1aue Ipolecca (SBJICHUSA);
* pemath pacyeTHbIC 33/1a4M C SIBHO 33/JIaHHOW (DM3MYECKOW MOJIENbI0: Ha OCHOBE aHAJIN3a
YCII0BHA 3aaa4ud BBLACIATH (1)I/I3I/ILI€CKYIO MOACIb, HAXOOUTH (1)H31/I‘ICCKI/IC BECJINYNHBI U 3aKOHBI
HEOOXOIMMBIE M JIOCTATOYHBIE /ISl €€ PEUICHHUs, POBOIUTH PACUEThl U MPOBEPSTH IMOITy4YCHHBIN
pe3yibTar;
* YYHATHIBATH TPAHMUIBI TIPUMEHEHUS W3YYCHHBIX (HU3UUYECKUX MOJCICH TpH pEUICHUU
(bI/I?;I/I‘IeCKI/IX U MCKIIPECAMCTHBLIX 3a1a4v,
* IPUMCHATHL 3HAHWA O IMPUHIUITIAX pa6OTI)I N OCHOBHBIX XapaKTCPUCTUKAX M3YUYCHHBIX MAllWH,
npuOOpOB W JPYrUX TEXHUYECKHMX YCTPONCTB JUIsl pEUICHUS NPaKTUYECKUX, YyueOHO-
MCCIIEIOBATENILCKUX U MPOEKTHBIX 3a]1ad;
¢ HCIIOJIB30BaTh 3HAHUA O (1)I/ISI/I‘I€CKI/IX o0beKTax " mponeccax B HOBCG}IHCBHOﬁ KHU3HU 1A
obecnieueHns 0O€30MACHOCTH MpH oOpallleHnu ¢ NpudopaMyu M TEXHUUECKHMHU YCTPOWCTBaMHU,
JUIL  COXPAHEHHUsS 37I0POBbS M COOJIOJCHUS HOPM DKOJIOTUYECKOTO IMOBEACHUS B OKpyKarolieH
cpeae, sl NpUuHATHUA PCHICHUN B TTIOBCEAHCBHOU KU3HU.
Boinycknuk na 6a3060m ypoene noiy4um 03MOHCHOCIb HAYYUMbCA:
* [IOHMMATh U OOBSICHATH OEJIOCTHOCTh (bHSquCKOﬁ TCOpHHU, pasindaTte TIpaHUObI €€
MPUMEHUMOCTH ¥ MECTO B PSAAY APYrUX (PU3NUECKUX TEOPUIL;
* BJIAACTb NpHUEMaMU TMOCTPOCHHUA TCOPETHUUCCKUX J0KA3aTCIIBCTB, 4@ TAKKC IPOTHO3UPOBAHUA
0COOEHHOCTEH MpOTEeKaHUs ¢u3nyecKuX SBJICHUM U TPOLECCOB HAa OCHOBE MOJYyYEHHBIX
TEOPETHYECKUX BBIBOJIOB M IOKA3aTEIIbCTB;
* XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKIy OCHOBOIIOJIATAIONIMMH HAYYHBIMHA TOHSTHUSMH:
MIPOCTPAHCTBO, BpeMsi, MaTepusl (BEUIECTBO, MOJIE), ABIKEHHE, CHJIA, SHEPTHUS;
* BBIJIBUTATh THITOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJIATAIOMINX (PU3HMUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;
* CAaMOCTOSITEIBHO IJIAHUPOBATH M IPOBOIUTH (PU3NYECKHE IKCTICPUMEHTHI,
* XapaKTepU30BaTh III00AITBHBIC TPOOJIEMBI, CTOSIIUE MEPE]] YEeITOBEUSCTBOM: SHEPTETHUECKHE,
CBIPBEBBIE, SKOJIOTUYECKUE | POJIb (PU3HUKH B PEIICHUH 3TUX TpoOIeM;
* pemiath MPaKTUKO-OPHEHTUPOBAHHBIC KAaYCCTBEHHBIC M PACUYCTHhIC (U3UYECKUE 3a/1a4H C
BBIOOpOM (DU3MYECKON MOJEIH, WCIOJIb3YsI HECKOJIBKO (PH3MYECKUX 3aKOHOB WM (HOPMYIL,
CBSI3BIBAIOIINX U3BECTHBIC (PM3UYCCKUE BEITUMIUHBL;
* OOBSACHATH NPHHIUIBI PAa0OTHl W XAPAKTEPUCTHUKU M3YYCHHBIX MAIUH, NPUOOPOB U
TEXHUYECKUX YCTPOUCTB;
* OOBSCHATH YCJIIOBUS MPUMCHCHUS (U3MUECKUX MOJECNCH MpH peluicHUH (PU3NUSCKUX 3aiad,
HAXOJIUTh aJICKBATHYIO MPEIJIOKEHHOH 3a7a4e (PU3NIECKYI0 MOJICNb, pa3peliaTh MpoodieMy Kak
HAa OCHOBE UMCIOIIUXCS 3HAHUM, TaK W ITPH IOMOII METOJIOB OIICHKH.
®Du3KKa U eCTeCTBEHHOHAYYHBIN MeTO/I TO3HAHUSI PUPOIABI
HpedMerngze pes3yiibmanibl OC60EHUS membvl nO360JIA110Mm.
— JlaBaThb OIpeNeNeHus] MOHATUH: (u3nyeckas BeIUMYMHA, (U3NYECKUH 3aKOH, HaydHas
TUII0Te3a, MOJIeNIb B (DU3UKE, dJIeMEHTapHas yacTulla, (hyHJaMEeHTaIbHOE B3aUMO/IeHCTBHE;
— TPUBOJUTH IPUMEPHI 0OBEKTOB U3yUEHHS (PU3UKH;
— TpUBOJIUTH 0a30Bble (PU3MUECKHE BEJIWYMHBI, KpaTHbIE M JIOJbHbIE €JUHUIIBI, OCHOBHBIE
BUJIBI (DYHTaMEHTAIBHBIX B3aUMOJCHCTBUM, X XapaKTePUCTUKHU, PAJUYC IEHCTBUS;
—  OIUCHIBATh U IPUMEHSATh METObI HAYYHOTO UCCIIEIOBAaHUS B (DPU3HUKE;
— JleniaTh BBIBOJBI O I'paHUIAX MPUMEHUMOCTH (HU3HUECKUX TEOpUH, UX MPEEeMCTBEHHOCTH,
CYIIECTBOBAHHUHM CBSI3EH M 3aBUCUMOCTEN MEX Ay (PU3HUECKUMH BETMUYNHAMU;
— pa3nuyarh NpsIMble M KOCBEHHbIE HM3MEpeHHs] (PU3MYECKMX BEIMYHMH; MMOHUMATh CMBICI
aOCOJIIOTHON ¥ OTHOCUTEIBHOM MOTPEIHOCTEH N3MEpEeHus;
— MHTEPIPEeTUPOBaTh PU3HUECKYIO0 HHPOPMAIIHIO, TOTYYEHHYIO U3 Pa3HbIX HCTOYHHUKOB.



MexaHnuka
IIpeomemmvie pe3ynibmamol 0C80eHUs MeMbl NO3BOJAIOM.!
— JlaBaTh ONPEJEJICHUs IOHITUNA: MEXaHWYECKOE [BIDKEHHME, MaTepuaibHas TOYKa, TEJO
OTCueTa, CUCTEMA OTCUETA, TPAEKTOPHUS, IOCTYIAaTEIbHOE ABH)KEHUE, BPAIlaTEIbHOE JABMKEHUE,
PaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHHUE, PABHOYCKOPEHHOE  IPSMOJIMHEHHOE JBUYKEHUE,
cBOOOJTHOE TaJeHHEe, OTHOCHUTEIBHOCTh MEXAaHHMYECKOTO IBIIKEHHS, WHEpIHaIbHas CUCTEMa
OTCueTa, UHEPTHOCTh, LIEHTP TSHKECTH, HEBECOMOCTh, MEperpys3ka, LEHTp Macc, 3aMKHYTas
CUCTEMa, PEAaKTUBHOE [IBKEHHE, YCTOMUMBOE, HEYCTOWYMBOE U 0O€3pa3iMyHOE PaBHOBECHUS,
aOCOJIIOTHO yNpyruii © aOCOJIOTHO HEYNPYruid yaapel, aOCOIIOTHO TBEp/IOE TEJO,
TUAPOCTAaTUYECKOE JIaBJIEHHUE, KojeOaTelbHOe JBUKECHUE, Kosie0aTeNnbHas CUCTEMA,
BBIHYX/ICHHbIE KOJIEOaHMsI, MEXaHUYECKUIM pE30HAHC, BOJIHA, BOJHOBAsl MOBEPXHOCTb, Jyd,
MY3BbIKAJIbHBIN TOH;
— HWCIIOJIb30BaTh TAOMWYHBIM, Trpapuueckuii W aHATUTHYECKHH CIOCOOBI  ONMMCAaHUs
MEXaHUYECKOTO JBM)KECHUS;
— aHaJIM3UPOBaTh rpauKu PAaBHOMEPHOTO M PABHOYCKOPEHHOTO MPSIMOJIMHENHOrO ABMKEHUH,
YCIIOBUSI BO3HMKHOBEHHSI CBOOOJHBIX KOJI€OAaHUN B KOJ€OATEIbHBIX CUCTEMaX, 3aBUCHUMOCTH
MIPOEKINIA CKOPOCTHU U YCKOPEHUSI TaApMOHUYECKH KOJIEOIIIOLIENCS TOUKH OT BPEMEHH, MPOIIECCHI
MPEBPALEHUS] SHEPrUM  IMPU TapMOHMYECKUX KOJIeOaHUSAX, MOTEPU DHEPIMU B pPEaTbHBIX
KoJieOaTeNbHBIX CHCTEMAaxX, 0COOCHHOCTH PaclpOCTPaHEHMsI OTIEPEUHbIX U POAOIbHBIX BOJIH B
cpenax, 3ByKOBBIX BOJIH, OCHOBHbIE XapaKTEPUCTHKH 3BYKa;
— TPUBOJUTH OINpeAeneHUs (PU3NUYECKUX BEIUYMH: IepeMelleHHe, CKOPOCTb, MPOMIEHHBIH
MyTb, CPENIHSASA CKOPOCTh, MTHOBEHHAs! CKOPOCTb, CPEHSIS IIyTeBasi CKOPOCTh, CPEAHEE YCKOpe-
HUE, MTHOBEHHOE YCKOpPEHHE, YCKOPEHHE CBOOOHOTO MaJeHUs], MEPUOJ] U 4acTOoTa OOpalieHus,
YIJIOBAsl CKOPOCTh, IEHTPOCTPEMUTENBHOE YCKOPEHHUE, Macca, CUJIa, CUIIA TSKECTH, ITepBas Koc-
MHYECKasi CKOPOCTh, CHJIA YIPYIOCTH, BEC T€JA, CUJIa TPEHUS TMOKOsl, CUJIA TPEHUSI CKOJIbKEHMS,
HMITYJIbC MaTepPHAIBHOW TOYKH, padora cuibl, MomHOcTh, KIIJ[ mexanusma, MexaHudecKas
SHEPrUsi, KNHETUYECKAasl SHEPIUs, MOTEHUUAIbHAs SHEPIUs, MOMEHT CHUJIbl, IIJIEYO CHJIBI, CHIIA
JaBJICHUA, Cuila ApXuMena, epro/], 4acToTa U ¢asza KosuedaHuil, JyInHa BOJIHBI U CKOPOCThH €€
pacnpoCTpaHeHus; 3alKUChIBaTh €IMHUIBI U3MepeHHs pu3ndeckux BeanuuH B CH;
— (QopMynIHpOBaTh: 3aKOH CJOXEHUS CKOPOCTEW, MPHUHLMII  (3aKOH) HWHEPLHHU, 3aKOHBI
HproToHa, mpuHIMO CyNepno3uLMH  CHJI, IPUHIMUI OTHOCHUTENBHOCTH [‘anmnes, 3aKoHBI
Kennepa, 3a-
KOH COXPaHEHMs MMITyJbCa, 3aKOH BCEMHUPHOTO TANOTEHUs, 3aKOH ['yka, TeopeMy o
KMHETUYECKON 3HEPIruM, 3aKOH COXPAaHEHMs] MEXaHMUYECKOW SHEPIUu, IEPBOE U BTOPOE YCIOBHS
paBHOBECHSI TBEPAOro Teja, NPUHIMI MUHUMyMa NOTEHIMAIbHOM 53Hepruu, 3akoH llackans,
3aKOH ApXuMe[a, ycJIoBHUE IJIaBaHus Tell, ypaBHeHue bepHymnu;
— BBIJCNATh OCHOBHBIE NPHU3HAKU (UBNYECKUX MOJIETe, HCHOJIb3YeMbIX B MEXaHHKE:
MaTepuanbHas TOYKa, HHepIMalbHAas CUCTEMA OTCUeTa, CBOOOAHOE TEJO0, 3aMKHYTasl CHCTEMa,
abCOIIOTHO TBEpJIOE TeJO, HJeaNbHAs XHUAKOCTh, FAapMOHUYECKHE KOJeOaHUs, MPYKUHHBIHA
MasTHUK, MAaTEMaTUYECKUI MAsITHUK;
— OIKCHIBaTh JKCHEPUMEHTHI: MO H3MEpPeHUI0 Kod(h(dUIIMEeHTa TPEHUS CKOJBXKEHHS, IO
U3YYEHHIO OCHOBHBIX IOJIO)KEHUM CTaTUKU M THJIPOCTATUKH, MO HAOJIOJACHUIO U HM3YYEHUIO
0c0OeHHOCTEHM KoJIeOaTeIbHOTO M BOJHOBOTO JBMKEHUH; (yHAaMeHTaabHble OnbITH [ anmuies,
Kaenguma u ap.;
— paccMaTpuBaTh JIBWXKEHHE Tella, OpOIIEHHOI0 TOPU30HTAJIBHO M IOJ YIJIOM K TOPU3OHTY,
BO3HHMKHOBEHHUE CUJIbI COITPOTUBJICHUSI IIPU IBKEHUH TEJl B )KUJKOCTSIX U Ta3ax, IMHAMUKY
JBYKEHMS TeJla M0 OKPYKHOCTH, YCTPOMCTBO, IPUHILIMII JEHCTBUSA U MPUMEHEHHUE PEAKTUBHBIX
JBUTaTeNiell, TeopeMy O JABWKEHHHM ILIEHTpa Macc, JaMHHApHOE M TYpOYJIeHTHOE TeYeHHE
XKHUJKOCTH, UCIIOJIb30BAaHUE YPABHEHMSI bEpHYIIIIN B TEXHUKE, BO3HMKHOBEHHE MOJIBEMHON CHJIBI
Kpbljla caMoJjieTa, aBTOKOJIeOaHus,
— ONpEeaensaTh MOJIOKEHHE Tela Ha IUIOCKOCTH B J1I000M MOMEHT BpPEMEHH, paccMaTpuBaTh
cBOOOJIHOE MajieHue Ten 0e3 HayallbHOW CKOPOCTH, mpeoOpa3oBanus 'anuies, IBUKEHUE Tena



M0 OKPYXXHOCTH C TIOCTOSTHHOW IO MOJYJIO CKOPOCTHIO, OCHOBHYIO (TIPSMYIO) M OOpaTHYIO
3aa4u MCXaHHUKH, JBUKCHHUC NMCKYCCTBCHHBLIX CIIYTHHKOB 3CMJII/I, OCHOBHBIC CBOMCTBA paGOTbI
CHIJIBI, KHHETUYECKOU SHECPTUU, OTIINYUA HOTGHHH&HBHOﬁ OHECPTHUU OT KHHETHYECKOU SHECPruun;
— BBIBOJUTH 3aKOH llackais, noslydaTs ypaBHEHMS IBWKECHMS Tpy3a Ha NPYKUHE U JBUKCHUS
MaTeMaTHU4YeCKOT0 MasiTHUKA;

— 3alMChIBATh KWHEMATHYECKHE YPAaBHEHHMS PaBHOMEPHOIO U PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO  JBWKEHUs, PAaBHOMEPHOTO [BMIKEHHsS 10 OKDPYKHOCTH, YpaBHEHUE
rapMOHHMYECKUX

Koyie0aHul, ypaBHEHHE JBIKEHHS /IS BBIHYKJICHHBIX KoJieOaHWi, (opMynbl Ui pacuera
MEepUOJI0B KOJeOaHUN NPYKUHHOTO U MaT€MaTU4YeCKOTO MasTHUKOB;
— pa3nuyaTh F€OLUEHTPUUYECKYIO U TeTMOLEHTPUYECKYIO CUCTEMBI OTCUETA;
— TMPUBOJUTH 3HAYEHMS: YCKOpPEHUS CBOOOJHOTO MaJeHUs BOJM3M MOBEPXHOCTU 3EMIIH,
IPaBUTALIMOHHON TOCTOSIHHOM, TEpPBOI M BTOPOM KOCMHYECKHUX CKOPOCTEN Ui 3eMIIu;
— TPUMEHATh I[OJIydYeHHbIE 3HAHUS IMpPU OMNHCAHWU YCTPOMCTBA M MNPUHIMINA JEHCTBUS
npuOoOpoB (HampuMmep, IMHAMOMETpPA), IPU OOBSICHEHUH SIBICHUMN, HAOIIOAAEMbIX B MPUPOJE U
ObI-
Ty (HampuMep, poJib CUJI TPEHUS B IBYKEHUU TeJ), IPU PEILICHUHU 3aau.

Mouiexkyasipaasi pu3MKa ¥ TEPMOAUHAMUKA
IIpeomemnvie pe3ynbmamovl 0C80EHUS MeMbl NO3GOJIAIOM.

—  J1aBaThb  ONpENENECHUs  IOHATHH:  TEepMOAMHAMHYECKas  CHUCTEMa,  TEIJIOBOE
(TepMOIMHAMUYECKOE) paBHOBECHE, aOCOJIOTHBIM HyJb TEMIEpaTypsl, H30IPOLECC,
M30TEPMHUUYECKUN, W300apHBIA, W30XOPHBIM U aauabaTHYeCKUi MPOILECChl, TEMI000OMEH,
TEIUIOU30JMPOBaHHAsl CHCTEMa, TEIJIOBOW JBUraTeilb,  3aMKHYTBIM LHKIJI, HEOOpaTUMBIi

MpOILECC, HACBIILIEHHBIN Tap;

— TPUBOAMUTH OIpeneieHuss (U3NYECKUX BEIMYUH: OTHOCUTENIbHAs  MOJIEKYNsApHas (Wiu
aTOMHasl) Macca, KOJMYECTBO BEIleCTBA, MOJISIpHAs Macca, TeMIlepaTypa, BHYTPEHHSST SHEPTHs
UJeabHOTO Ta3a, CpeAHEKBaJApaTHUHAsI CKOPOCTh, HanboJiee BepOATHAs CKOPOCTh, KOJIUYECTBO
TEIUIOThI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBa, TEIUIOEMKOCTh Teja, MOJIIpHAs TEMJIO0EMKOCTh
BemectBa, KIIJ TeruioBoro nBurarens, yaenbHas  TeIuioTa IMapooOpa30BaHUS >KUIAKOCTH,
abCoIOTHAasE U OTHOCHUTENIbHAS BJIAKHOCTH BO3[yXa, TOYKA POCHI, MOBEPXHOCTHASI DHEPrus,
JABJICHUE HACBHIIICHHOTO Iapa, yJelbHas TEIJIOoTa  IUIABJICHUS; 3alUChIBaTh €IUHUIIBI
n3mepeHus puzndeckux penmunH B CU;

— (opmynupoBaTh U OOBACHATH OCHOBHBIE IMOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOpUU
CTpOEHUS BEILECTBA;

— Ha0mogath W OOBSACHATH SBJIICHHS: OpOYHOBCKOE HBIOKeHHE, AUGQy3us, HCHapeHHE,
KOHJCHCAllUsl, CyOnuManus, KUIEHHe, I[UJIaBJIEHHWEe,  KPUCTAJUIM3AIMs,  aHHU30TPOIUs
MOHOKPHCTAJIJIOB;

— KJIaccu(UUUpPOBaTh arperaTHble COCTOSIHMS BEIEeCTBA, XapaKTepU30BaTh W3MEHEHUS
CTPYKTYpPBI arperaTHbIX COCTOSIHMM BellecTBa MpH (a3zoBbIX Mepexoaax;

— QopmynupoBaTh: HYIEBON 3aKOH TEPMOIMHAMUKH, 3aKoH boitns-Mapuorra, 3akoH [eii-
JIroccaka, 3akoH [llapns, oObequHEHHBIH Ta30BbIi 3aKOH, 3aKOH JlanbTOHA, 3aKOH COXpaHEHUs
SHEPTUH, MEPBBIA U BTOPOIl 3aKOHBI TEPMOTUHAMUKH;

— TIOHMMAaTh CMBICH: YypaBHeHHsI KiameipoHa, ypaBHEHHMs  COCTOSIHMS WJA€aJbHOTO Ta3a
(ypaBHenust MenneneeBa-Knaneiipona), ocHoBHoro ypaBHenuss MKT, ypaBHeHus TemioBOro
Oananca;

— BBIJICTATh OCHOBHBIE MPU3HAKH (U3NYECKUX MOJENeH, HCIOJB3YEMBIX B MOJEKYISIPHON
¢busuke: TepMOAMHAMHYECKAas CHCTEMa, PAaBHOBECHOE COCTOSIHUE CHCTEMBbI, PaBHOBECHBIN
MPOILIECC, TEIUION30JMPOBAaHHAS CHUCTEMA, WJICABbHBIN Ta3, HICATbHBIA TETIOBOUW JBUTATElb,
uukn Kapho;

— HCIIOJIb30BaTh CTATUCTUUYECKUN TOIXOM Ui OMHCAHUS MMOBEACHUS COBOKYIMHOCTH OOJBIIIOTO
YHClla YaCTHUIl, BKIIOYAIONINI BBEJICHNE MUKPOCKOIIUYECKUX U MAKPOCKOITMYECKUX MTapaMeTPOB;
TEPMOJUHAMHYECKANA METOJ TPH PACCMOTPEHHH CBOMCTB MAaKPOCKOMUYECKHX Tel 0e3



NpeaCcTaBIeHU 00 MX BHYTPEHHEM CTPOEHHUH; YpaBHEHHE TEIUIOBOTO OajlaHca MpU PELICHUU
3az1ay;
— OTHCHIBATh AKCIEPUMEHTHI: M0 HAONIOJCHUI0O M W3YYEHHIO H30TPOLECCOB, IO H3MEPEHHUIO
yIEIbHOM TEIUIOEMKOCTH BEILIECTBA; OIIBITHI, WJUIIOCTPUPYIOIIME W3MEHEHHE BHYTPEHHEU
SHEPTUU TeJla PH COBEPIICHUH paboThl; pyHaameHTanbHbIe onbiThl LlTepHa, [Hxoyns u ap.;
— OOBSICHATH Ta30BBIE 3aKOHBI HAa OCHOBE MOJICKYJSPHO-KWHETHYECKOW TEOPUU CTPOCHUS
BEIIECTBA, 3aBUCUMOCTD JaBJICHUS ra3a OT KOHLEHTPALMU €ro MOJIEKYJ U TEeMIEpaTyphl, CBSA3b
TEMIIEpaTypbl U CpeHENH KHHETUYECKOW SHEPIHH Xa0TUYECKOTO JIBUKEHHS MOJIEKYJ, CTPOCHUE
M CBOWCTBAa TBEPIABIX U aMOPQHBIX Tel, TIpadUUecKuil CMBICT pabOTHl, HEBO3MOXXHOCTb
CO3JIaHMsI BEYHOI'O JIBUraTelis, HEOOpaTUMOCTb TEIJIOBBIX siBJIeHUH, nuki KapHo, mpoueccsl,
MPOUCXOAIINE B HJICATBHOM  XOJOAWJILHOM MaimuHe, paboraromeir mno uukiny Kapho,
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS KUAKOCTH OT BHELIHETO JIaBJICHMUS;
—paccMaTpuBaTh 3aBUCUMOCTb BHYTPEHHEH SHEPrUM MJICAIbHOTIO ra3za OT 4YMciia CTeleHel
CBOOOBI MOJIEKYJI, CBOMCTBA >KHUJIKOCTEH, MOBEPXHOCTHOE HATSLKEHUE, KAaIWIISIPHBIE SIBJICHUS,
CMauMBaHME€ W HECMAuyMBaHME, TEIUIOBOE paclIUpeHHe KUAKOCTEW W TBEpHAbIX Tell,
TEIJIOEMKOCTh T'a3a B U30IIpolieccax, M30TEPMY peallbHOIO rasa;
— MPUMEHSATH NEPBBII 3aKOH TEPMOJUHAMHUKHU K U30IPOIIECCAM;
— 00cyXJ1aTh yBETMUYEHHE 00beMa BOIbI P €€ 3aMep3aHuH;
— o00cyxJIaTh NpUMEHEHUEe aauabaTUYecKHUX MPOLECCOB B TEXHHUKE (MPUHIMN JEHCTBUS
IU3EIbHOrO JIBUTATENs), SKOJOrMYecKHe IMpoOJieMbl MCHOJIb30BaHUSA TEIUIOBBIX MaIIHH,
3HaYeHUE
BJIQ)KHOCTH BO3/yXa B KU3HHU YEJIOBEKa;
— TPUBOJUTH 3HAYEHMs: TOCTOSHHOW ABOrajapo, YHHBEpCaJIbHOM Ta30BOM MOCTOSHHOM,
nocrossHHO#M boapMmana;
— IPUMEHATh MOJYyYEHHbIE 3HAHUSA IPU ONUCAHUM YCTPOMCTBA M NPHUHIMNA JEHCTBUSA
puOOpPOB (HampuMep, TEPMOMETPA, KATOPUMETPa, KOHJCHCAIIMOHHOTO TUTPOMETPA, BOJIOCHOTO
TU-TPOMETPA, MCUXPOMETPA), TEIJIOBBIX MAIWH, IPU OOBSCHEHUH SBJICHHM, HaOIIOAaeMbIX B
MIpHUpO/ie U OBITY, IPU PELLICHUU 3a]a4.

DIeKTPOANHAMUKA
IIpeomemnvie pe3yromamsl 0C80eHUS MeMbl NO3GOJISAION.:
— JlaBaTh ONPENEICHUs MOHATHUI: 3JEKTPU3ALMS TEJ, dJIEKTPUUECKH H30JIMPOBAHHAS CHCTEMA
TE€Jl, EKTPUYECKOE MOJIe, JIMHUU HAIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIsI, OJHOPOIHOE
AIIEKTPUYECKOE T0JIe, SKBUIIOTEHI[MAIbHAS MOBEPXHOCTh, CBOOOJHBIC M CBA3aHHBIC 3ap[Ibl,
KOHJIEHCATOP, MOJSAPU3aLUsl TUIIEKTPHUKA, HIEKTPOCTATUYECKAsE MHAYKLHS, SJIEKTPUUECKUN TOK,

CTOPOHHHE CHJIbI, OJICKTPOJHUTHYECCKAsd JUCCOoOHalusA, HWOHH3aAlHA rasa, Mar"HuTHOC
BSaHMOHCﬁCTBHC, JIMHUH MarHUTHOM WHAYKIUHU, OJHOPOJHOC MAar"iuTHOC I10JIC,
QJICKTPOMAIrHUTHAA HWHAYKIHA, I/IHIIYKI_[I/IOHHHﬁ TOK, CAMOUWHAYKIUA, KoJebaTeIbHbIH KOHTYPD,
BbIHY>KACHHBIC JJICKTPOMAIrHUTHLBIC KOJ'IC6aHI/I$I, HepeMeHHHﬁ TOK, PE30HAHC B MNLCIIH

NEPpEMEHHOT'O TOKaA, 3JICK-TPOMAIHUTHOC IIOJIC, JJICKTPOMArHUTHAs BOJIHA, MOAYJIANHA, JIMH34,
TJIaBHBIM (I)OKYC JIMH3HI, ONTUYECKUH OCHTP JIMH3BbI, Q)OKaHBHaH INIOCKOCTh  JIMH3HI,
dKKoOMOJalnus, AOUCIICPCUsd, I/IHTep'Q)epeHI_II/IH, KOT'CpCHTHBIC HCTOYHHUKH CBCTa, nnq)paxum[,
€CTECTBCHHAs1 CBETOBAsS BOJIHA,

— [PUBOIWUTH OIIPCACIICHUA q)I/I3I/I‘leCI(I/IX BCJIMYHUH: BHGKTqueCKHﬁ 3apin, BHCMCHTapHHﬁ
3J'IeKTpI/ILIeCKI/II7I 3apsad, HaIPAKECHHOCTb QJICKTPOCTATUYCCKOI'O IIOJIA, AUIJICKTPHUYCCKAA
IMPOHUIACMOCTE CPEbl, TOBECPXHOCTHAA IIJIOTHOCTDH 3apsia, HNOTCHHOHAI 3JICKTPOCTATHUYCCKOTO
oJis1, pa3HOCTb IMOTCHIUAJIOB, JJICKTPOCMKOCTH YCAWMHCHHOI'O IIPOBOJHHKA, J3JICKTPOCMKOCTH
KOHACHCATOpPA, CHJIa TOK4, COIIPOTHUBJICHHUE J[IPOBOAHUKA, YACIBbHOC COIPOTUBJICHHUC
IIPpOBOAHUKA, pa60Ta U MOHOIHOCTb  DJICKTPHUYECKOI'O0 TOKa, 3,}1(: HUCTOYHHUKA TOKa, MOIYJIb
MarsuTHOM HWHAYKIIUHU, CHJIa AMr[epa, culia HopeHua, MarouTHas MTPOHHUIACMOCTb CpPCIbI,
MarHuTHBIN MNOTOK, HWHAYKTHBHOCTbH KOHTYpA, HeﬁCTByIOMHC 3HAa4YCHHUA CHJIBI TOKa H
HaIps’KCHU A, €MKOCTHOC CONMPOTHUBJICHUC, HHAYKTUBHOC COIIPOTUBJICHUC, IIOJIHOC
COIIPOTUBJICHUC LCIIH, KOB(b(pI/ILII/IeHT TpaHC(I)OpMaI_[I/II/I, AJIMHa U CKOPOCTh PACIIPOCTPAHCHUA



JIEKTPOMArHUTHOM BOJIHBI, HMHTEHCUBHOCTb 3JIEKTPOMAarHUTHOW BOJIHBI, aOCOJIIOTHBIM U
OTHOCHTEJIbHBIN TOKa3aTeNN MPETOMIICHHS, TPEACTbHBIN yroJl MOJHOTO OTpakeHus, (GoKycHoe
paccTosiHUE U ONTUYECKas Cuia JIMH3bI, JIMHEHHOE YBEIMYEHUE TOHKOM JIMH3BI, YrOJl 3pEHMS,
YIJIOBOE YBEJMUEHHE; 3alUChIBATh SAMHUIIBI U3MepeHust pusnueckux BennynH B CU;

— 3amuchIBaTh (POPMYJBl ONpEAETCHUS SHEPTUH 3apsDKEHHOTO KOHJAEHcaTopa M OOBEeMHOM
IUIOTHOCTU 3JIEKTPUYECKOTO IO0JI, SHEPTMM MAarHUTHOIO IOJIsl TOKa, 3akoHa Oma yid 1enu
MEePEMEHHOTO TOKa; Tmoiydarb (opMyny s pacdera: pabOThl  CHI OJIHOPOJHOIO
AJIEKTPOCTATUYECKOTO TIOJISl, EMKOCTU IUIOCKOTO KOHAEHCATOpa, CKOPOCTHU YIOPSAOYEHHOIO
JBUKEHUS DJIEKTPOHOB B IIPOBO/IHUKE;

— paccMarpuBaThb OCHOBHBIE CBOWCTBA JJIEKTPUYECKUX 3apsAl0B, CMBICI  TEOpUH
OJM3KOACHUCTBUS U NATBHOICHCTBHSI, OCHOBHBIE CBOMCTBA 3JEKTPUYECKOTO TOJIS, CBSA3h MEKIY
paboTOH CHIT OTHOPOAHOTO IEKTPOCTATUYECKOTO MOJI U MOTEHIHMAIBHON SHEpruei ToUeyHoro
3apsifia, SHEPTrUI0 B3aUMOJEHCTBUS TOUEYHBIX 3apsiioB, CBA3b MEXIY HaIPsSHKEHHOCTBIO
AIIEKTPUYECKOTO

MOJIsI U Pa3HOCTbIO NOTEHLMANOB, MOTEHIMAN MOJS PA3NIUYHOM  KOHQUIypaluu 3apsioB,
CBOMCTBa MPOBOJHUKOB M TUAIEKTPUKOB B 3JIEKTPOCTATHUYECKOM IIOJIE, MOCIIEI0BATEIbHOE U
napajuiesbHOe COEIMHEHMSI KOH/ICHCAaTOPOB, JercTBUS NIEKTPUYECKOTO TOKa,
MOCJIEIOBATEIbHOE, TMapaJlJIeIbHOE W CMENIaHHO€  COEIUHEHHsS] IMPOBOJHUKOB, MarHUTHbBIE
CBOICTBa BeIlIeCTBAa, OCHOBHBIE CBOMCTBAa BUXPEBOTO 3JIEKTPHUUECKOIO MMOJI, BO3HUKHOBEHHE
O1C MHAYKIMH B JBUXKYIIEMCS IPOBOJHUKE, CIIEKTP AJIEKTPOMArHUTHBIX BOJIH, MPUHIIUIIBI
PaauoCBs3U M TEJIEBUICHUS, 3aKOH HE3aBUCHMOCTHU CBETOBBIX IMYYKOB, XOJI CBETOBOTO Jiyda
yepe3 IJIOCKOMApaJlJIeNIbHYI0 IJIACTUHKY U TPEYroJIbHYIO Ipu3My, SBJIEHHE IOJHOTO
BHYTPEHHETO OTPaKEHHUsS CBETA, IJIa3 KaK ONTHYECKYI0 CUCTEMY, METO/Ibl U3MEPEHUSI CKOPOCTH
CBeTa, MPUMEPHI UCTOIb30BaHU UHTEP(EPEHIINU CBETA,;

— OOBSACHATH: 3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAIH IIACTHH U
paccTosiHUA MEXAY HHUMH, BO3HHUKHOBEHHE SHEPTUU DJICKTPUYECKOTO IMOJIA 3apsKEHHOTO
KOHJICHCATOPa, YCIOBUS BOZHUKHOBEHUS U CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA, 3aBUCUMOCTD
COMPOTHUBIICHUSI TPOBOJHUKA OT TEMIEpPaTyphl, 3JIEKTPOHHYIO MPOBOAMMOCTH METaJIOB,
AJIEKTPOTPOBOAHOCTD  AJIEKTPOJIMUTOB, 3JEKTPOJIM3, OAIEKTPUUYECKUI paspsa B rasax,
BO3HMKHOBEHHE  CAMOCTOSITEILHOTO W HECaMOCTOATEIBHOTO  Pa3psAlioB,  HMOHH3AIUIO
AIIEKTPOHHBIM YIapOM, 3JIEKTPUYECKUH TOK B BaKyyMe, BO3HMKHOBEHHME COOCTBEHHOW W
MPUMECHONH  MPOBOAMMOCTH  MOJYNPOBOJHUKOB, AJIEKTPOHHO-  JBIPOYHBIN epexo/,
paavalnMoHHbIe TOosica 3eMJM, BOSHHUKHOBEHHME SHEPrMM MAarHUTHOTO TOJSi TOKa, CBOOOJHBIX
AIIEKTPOMArHUTHBIX KOJeOaHUM, CBS3b (PU3NUECKUX BETUYMH B dopmyie ToMcCOHa, MpOLecchl
P TapMOHHYECKHUX KOJeOaHUSAX B Ko0JIeOATENTbHOM KOHTYpE, NpPEBpaIleHUs] SHEPIHH B
KoJeOaTebHOM  KOHTYpE, BO3HHUKHOBEHHE SJIEKTPOMAarHUTHON BOJIHBI, CBSI3b (PH3UYECKHUX
BEITUYMH B (pOpMyIie TOHKOM JTMH3bI, TPABUIIO 3HAKOB

MIPH UCTIOJIB30BAHUH (POPMYIIBI TOHKOW JIMH3BL, JEPEKThI 3pEHUSI U UX KOPPEKIUI0, 00pa3oBaHKe
UHTEPPEPEHIIMOHHON KapTUHBI B TOHKUX IJICHKAX, TU(PPAKIIMIO CBETa HA JJIMHHOM Y3KOH I1emH,
oOpa3oBanue niatHa [lyaccoHa, BOSHUKHOBEHHE TUPPAKIIMOHHON KapTUHBI HA PEIIETKE;

— o0cyKIaTh SIBIIEHUE CBEPXIIPOBOIUMOCTHU, (PU3HMUECKUN CMBICT KPUTHUECKON TeMIepaTyphl,
001acTH MPHUMEHEHHs CBEPXIPOBOJAHMUKOB, DA3PSAKY U 3apsIKy aKKyMYJsATOpa, pa3iHMyuHble
TUIBI CAMOCTOSATENBHOTO pa3psiia, CBOWCTBA IUIA3MBbl, CTPOCHHE (HEPPOMArHETUKOB, KPUBYIO
HamarHuuuBaHus (¢eppomarnetuka, KIIJ[ Tpancdopmaropa, HpoU3BOJCTBO, Nepeaady U
HCII0JIb30BAHNE DIIEKTPUUECKON YHEPTHH, SBJICHUE MOJISPU3ALMHA CBETOBBIX BOJIH;

— HU3y4aTh JECHCTBUE MarHUTHOTO TOJIS HA IIPOBOJHHUK C TOKOM, pPaMKy C TOKOM U ABWKYILLYIOCS
3apsHKEHHYIO YaCTHIlY, MAarHUTHOE B3aMMOJEHCTBHE IPOBOAHUKOB C TOKaMHU;

— (¢dopMynHUpOBaTh: 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOTo 3apsijia, 3akoH KyrnoHa, mpuHIUN
CYNEPINO3UIUN VIEKTPUYECKUX  MOJEH, MPUHLIMII CYNEPHO3UIMM Ul NOTEHLHana, MepBOe
npaBuio Kupxroda, 3akon Oma ans yuactka nenu, 3akoH Jxoyns - Jlenua, 3akon Oma juis
IIOJIHOM 1eny, 3akoH OMa a1 yyacTka 1en, cogepxkamero 9/1C, 3akon anekrponmsa dapanes,
INPUHLMUI CYNEPIO3ULUN MarHUTHBIX T0JIEH, MPaBUIO OypaBUMKa, MPABUJIO JIEBOM PYKH, 3aKOH



Awmrniepa, 3axkoH Papaxnes (37eKTpOMarHuTHOM MHAYKIUM), mpaBwio JleHna, 3akoH
MIPSIMOJIMHENHOTO pacCIPOCTPAaHEHUs CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMIIEHHUS CBETA,
npunuun [roiirenca, yciaoBus HUHTEPPEPEHIIMOHHBIX MAKCUMyMOB MU MHHHUMYMOB, HPUHIIHII
Ioiirenca - @penens, ycnoBue AM(PaKIUMOHHBIX MUHIMYMOB;
— HCHOJIb30BaTh IPUHUMI CYNEPHO3ULMHM JIIEKTPUUYECKUX  [OJIEM IpU OIpeNeIeHUH
HaNPSHKEHHOCTH TOJIsI, CO3/IaHHOTO Pa3IMYHON KOH(UTYpannei 3aps/oB;
— MPOBOJUTH U3MEPEHHUS CUJIbI TOKA, HAIIPSDKEHUS! M COITPOTUBJICHMSI B SJIEKTPUUYECKOM LIeTu;
— OIKCBHIBATh OSKCIEPUMEHTHI: IO JJIEKTPH3AIMUA Tel M OOBACHATH HMX PE3YNbTaThl; II0
HAOJIOICHUIO CHJIOBBIX JIMHUHM 3JEKTPUYECKOTO TOJS, MO H3MEPEHHIO AJIEKTPOEMKOCTH
KOHJICHCATOPa; M0 HAOJIIOJIEHUIO TEIJIOBOTO JEHCTBUS 3JEKTPUUECKOI0 TOKA; I10 HAOJIOIEHUIO
KapTUH MarHUTHOTO TIOJIS; TI0 HAONIOJCHUIO AIIEKTPOMArHUTHBIX KOJICOAHUH; 10 HAOIIOJICHUIO
U HCCJENOBAHUIO MPSMOJIMHEHHOTO pACIpPOCTPAHEHUS, OTPaXXEHUS U IPEJIOMIIEHUS CBETa,
BOJIHOBBIX CBOWCTB CBeTa; (pyHmameHTanbHbie omnbITHl Kynona, Dpcrena, Ammepa, Dapanes,
I'epiia, IOHnra,
®penens, HptotoHa u 1p.;
— TMOJIy4yaTh M OIIMCHIBaTh H300pa)K€HUs MpeAMETa, MOJIYy4aeMOro € MOMOIIbIO IJIOCKOTO
3epKaja, COOMparoLUX U PacCEUBAIOLIUX JIMH3;
— BBIJIEJISATh OCHOBHBIE MPU3HAKN (U3UYECKUX MOJIENIEN, NCIIOJIb3YEMBIX B DJIEKTPOIUHAMUKE U
ONTHKE: TOYEYHBIH 3aps]l, NPOOHBIN 3apsl, JUHUU HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO
MoJIs,  OJHOPOJHOE  DJEKTPOCTaTUYECKOE  MOoJjie, JKBUIIOTEHLHAJIbHbIE  IMMOBEPXHOCTH,
ANIEKTPOHHBIA Ta3, OJHOPOJHOE MAarHUTHOE TM0Je, JWHUM HWHAYKIUHM MarHuTHOTO TOJIf,
UJeanbHbI KoJiIeOaTeNbHBIH KOHTYp, TapMOHHMYECKash 3JIEKTPOMArHWTHas BOJHA, TOYEUHBIH
HCTOYHUK CBETa, CBETOBOM JIy4, OJTHOPOAHAS M U3OTPOMHAsl CpeAa, IMIIOCKask CBETOBas BOJIHA,
TOHKasl JIMH34;
— MPUBOAUTH 3HAYEHUSI: TOCTOSIHHON Dapasies, CKOPOCTH CBETa B BAKYyME;
— OIKUCHIBaTh FTAPMOHUYECKHE 3JIEKTPOMArHUTHBIE KOJIeOaHUs B LIETISX, COACPIKAIIUX PE3UCTOP,
KOHJICHCATOP, KaTymKky WHAYKTHBHOCTH; B RLC-kOoHTYpE;
— paccMmarpuBaTth yCTPOUCTBO, MIPUHIUI ACUCTBUS U IPUMEPHI HUCIIOJIB30BAHMS: 3JIEKTPOCKOIA,
AIIEKTPOMETPA, KOHJEHCATOPOB, TajJbBaHUYECKOIO JJIEMEHTa, aKKyMyJIsTopa, peocTara,
MOTEHIIMOMETPa, BaKyyMHOTO JHOJA, 3JCKTPOHHO-TYYeBOM  TpPyOKH, DIEKTPOJBUTrATENs
MIOCTOSIHHOTO TOKa, CTPEJIOYHOTO 3JIEKTPOU3MEPUTEIHHOTO MpUOOpa MarHUTOAIEKTPHUUECKON
CUCTEeMbI, Macc-crekTporpada, NHUKIOTpOHA, TpaHchopmaropa,  ONTHYECKUX MPUOOPOB,
TU(PaKIMOHHON pPELIeTKH, MOJISPOUJIOB; MPUHIMII JIEHCTBUS I'eHepaTopa MEPEeMEHHOTo TOKa,
IJIOCKOTO 3epKajia, CBETOBO/IA, OTPAKATEIbHBIX IIPHU3M;
— TMPUMEHSATH TMOJydYEeHHbIC 3HAHUS NPHU OOBSICHEHUU SIBIICHUI, HAOIIOAAeMbIX B MpPUPOJE U
OBITY, IPU PEIICHUU 3a7a4.

OcHoBBI crienuaIbLHOI Teopuu oTHOcUTEeNbHOCTH (CTO)
IIpeomemnvie pe3yrbmamsl 0CB0EHUs MeMbl NO3BOIAIONL:
— JIaBaTh OTpeAeNeHUs MOHATUI: COOBITHE, COOCTBEHHOE BpeMs, COOCTBEHHAs JJIMHA;
— 0o0CYyXJaTh TPYAHOCTH, BO3HUKAIOIIUE MPH PACIPOCTPAHEHUU MPUHIUIA OTHOCUTEIHLHOCTH
Ha JIEKTPOMAarHUTHBIE SBJICHMS; CBSI3b MeX Ay dHepruen u maccoii B CTO;
— OIMCBIBATh NPUHIMIIAAIBHYIO CXEMY olbiTa MalikenscoHa - Mopinu;
— (opmynupoBats nocrynarel CTO;
— paccMaTpuBaTh OTHOCUTENIBHOCTh: OJJHOBPEMEHHOCTH COOBITHH, MPOMEXYTKOB BPEMEHH U
pacCTOSHUN;
— 3anuchiBaTh (OPMYIIBI OINpPENENIEHUS] PENATUBUCTCKOTO HMIIYJIbCA, IMOJHOW SHEPruM H
sHepruu nokos B CTO; ocHoBHOH 3akoH nuHamuku B CTO; pensiTUBHCTCKOE COOTHOILEHHE
MEXAY
SHEPrUeil U UMITYJIbCOM.

KBanToBas ¢pusuka

IIpeomemmvie pe3ynbmamol 0C80EHUA MeMbl NO3GOJAIOM.



— J1aBaTh OIpEJENCHUsl TMOHATUH: TEIUIoBoe u3nydeHue, (oroddpdekr, KopmycKyIsipHO-
BOJIHOBOW JyaJIu3M, HW30TOIBI, SiACpHAs peakius, Ae(EeKT Macchl, SHEPreTHMUYECKHH BBIXOA
SJIEPHBIX ~ pEeaKkUuid, LenHas sAepHas peakius, KpUTUYECKas Macca,  HOHM3UpYIOIEe
U3IIyYeHHUE, TEPMOSIIEPHAsl peaKLus, JIEMEHTapHasl YacTULA, aHHUTHIISLINS,
— OIHKCHIBATh KBAHTOBBIC SIBJICHUS, UCIONB3YS (PU3NYECKUE BEIMYMHBI M KOHCTAHTBI: SHEPTHS
KBaHTa, mocrostHHas [lnmanka, pa0®oTa BBIXOJA AIIEKTPOHOB, HEPrUs W HUMITYIbC (OTOHA,
SHEpPrusi MOHM3AIMM aToMa, IMEpHoJ| IoJypaclaza, 3apsAJoBO€ U MAacCOBOE YHMCIa, aTOMHAas
€IMHHLIA MAacChl, PHEPIUsl CBSI3U ATOMHOIO sijpa, yJAelbHas SHEpPrusl CBA3M aTOMHOIO Spa,
KOX(QQHUIMEHT pPa3MHOKEHHsI HEWTPOHOB, TOIJIOMIEHHAS [03a W3IIyYCHHUS, MOIIIHOCTb
MOTJIOIIEHHON J03bI, SKBUBAJICHTHAS /103a; IPU ONKCAHUH MPABUIBHO TPAKTOBATH (U3UIECKUI
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX 0003HaueHHs M eAuHulbl u3Mepenus B CU, Haxoauth
(hopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BEIMYMHAMY;
— OOBSICHATH KOPIYCKYJISIPHO-BOJIHOBOM JTyall3M CBETa, SIBJICHHUE JIaBJICHUS CBETA, TUTIOTE3Y JIe
Bpoiins, cooTHomenus HeonpeaeneHHoctel [ eitzendepra, BOSHUKHOBEHUE cepuu banbpMepa;
— MOHUMATh CMBIC KBaHTOBOM rumnote3bl [1nanka, mocrosiuuo# [1nanka; Gpusnyecknx 3aKOHOB:
BHemHero (Goro3ddexra, paarMoaKTUBHOIO pacraja, COXPAHEHUS DHEPIHH, IEKTPHUUYECKOIO
3apsijia, MacCoOBOTO U 3apsI0BOTO YKCEN; paJJMOAKTUBHOIO pacrajia; ypaBHEHUs] DHHIITEeHHA s
¢doTorddekra; nocrynaroB bopa; mpaBui KBaHTOBaHUS, CMEIIEHUs A7 anb(da-pacmnaga u 6era-
pacmaza; OTJIWYaTh CJIOBECHYIO (GOpPMYIHPOBKY 3aKOHa OT €ro MaTeMaTH4YecKO 3ammucu;
OOBSACHATH UX COJIEpP)KaHNE HA YPOBHE B3aHMMOCBS3H (PU3NYECKUX BEIHUNH;
— H3y4yaTh JKCIEPHUMEHTAIbHO BO3HHUKHOBEHHME HEMPEPHIBHOTO U JIMHEWYATOro CIIEKTPOB,
sBlIieHHe BHemHero (oTtodd¢dexra, MNPOBOIUTH HU3MEPEHHUS E€CTECTBEHHOTO paJAHallMOHHOIO
(hoHa, uccienoBaHus TPEKOB 3aPsHKEHHBIX YacTHIl 10 (oTorpadusM u 1p.;
— OMMCHIBaTh PyHAaMeHTaNbHBIC ONbITHI CToNeToBa, JIeOenena, Pesepdopaa, bekkepens u ap.;
— BBIICTISITH OCHOBHBIE MPU3HAKK (DU3MUECKUX MOJENEH, NCIOIb3YeMbIX B KBAHTOBOM (pusmke:
abCOJIIOTHO YepHOE Teslo, Mojedb aromMa ToMCOHa, IUIaHETapHash MOJEIh aroMma, MPOTOHHO-
HEHUTPOHHAsT MOJENIb aTOMHOTO Spa;
— 00CyXaaTh MPUYMHBI «yIbTpadUOIETOBOI» KatacTpodbl, KpacHyI rpaHuily Gororddekra,
MOJIeNIb aToMa BoJopoja 1o bopy, cBoiiCcTBa J1a3epHOro M3Iy4eHHUs, COCTaB PATUOAKTHBHOIO
u3NydeHus, (PU3HUECKyr0 Mpupoay anbda-, Oera- W ramma-iiydeil, CBOICTBa SJAEPHBIX CHUII,
9KOJIOTMYECKHUE MpoOIeMbl, BO3HUKAIOIIME IMPU HUCHOJIB30BAHUU ATOMHBIX AJIEKTPOCTAHLIUN
(AD0),
MyTH pELIeHUus ATUX MpPoOJeM, MEePCHEKTUBbI HCIOJb30BAHUA ATOMHOM W TEpMOSACpPHOM
sHepreTuku, npobiaemy YTC, Mepbl 3alUThl OT PAAMOAKTUBHBIX HU3IYyYEHHH, MPUMEHEHHE
PaMOAKTUBHBIX  H30TOMNOB, KIACCU(UKAIMIO AJIEMEHTApHBIX YacTull, (QyHJAaMeHTalIbHbIE
B3aUMO/ICHCTBUS;
— paccMaTpuBaTh YCTPOMCTBO, MPUHIUI JEHCTBUS M MPUMEPHI MCHOJIB30BAHUS: BAKYyMHOIO
doTosneMeHnTa, naszepa, razopaspsaHoro cuerdyuka ['eifrepa, kamepsl BuibcoHa, my3pIpbKOBOI
KaMephl, IEPHOTO peakTopa, JO3UMETPa;
— MPUBOAMTH 3HAUEHUS: MOCTOAHHOM [lanka, Macc anekTpoHa, MPOTOHA U HEHTPOHA, ATOMHOM
€IMHULIBI MACCHI;
— MPUMEHATh OCHOBHBIE MTOJIOKEHHS U 3aKOHBI KBAHTOBOM (pU3MKH, GPU3NKK aTOMA M aTOMHOTO
sanpa Ans OObsICHEHHsI SIBICHUN MUKpPOMHpA; aHAJIM3UPOBATh XapakTep 3aBUCHMOCTEH MEXIY
(bU3MYECKUMU BETUYMHAMU B 3TUX 3aKOHAX;
— TPUMEHSTh NOJyYeHHbIE 3HAaHUSA NPU OOBSCHEHUHU SIBICHUM, HaOMI0JaeMbIX B MPHUPOJE U
OBITY, TP pEIIEHUH 3a1au.

DJIeMeHTHI acTPOPU3NKHN
IIpeomemnvie pe3ynbmamovl 0C80EHUA MeMbl NO3GOJIAIOM.
— MO3HAKOMUTHCA ¢ 00bEKTaMHU U METOJAMU HCCIEIOBaHUS acTPO(PU3HKH;
— JaBaTh OIpeJeNieHUs] TOHATUN: acTPOHOMHYECKAas €IUHHIIA, COJHEYHAas aKTHUBHOCTD,
TOJIMYHBIN Mapaiiakc, CBETOBOM ToJI, MapcekK, ralakTHKa, KpUTHYECKas TNIOTHOCTh BeenleHHOH;



— paccMmaTpuBaTh (PU3MUYECKYIO MPUPOAY IJIAHET 3€MHON TPYIIIbI, IAHET-TUTAHTOB U MaJIbIX
Tell COJIHEYHOU CHCTEMEL,
— IPUBOAUTH IPUMEPHI ACTEPOUIOB, KAPIUKOBBIX IUIAHET, KOMET, METEOPHBIX IOTOKOB, TUIIOB
raJlakTUK, aKTUBHBIX FaJIaKTHK;
— o0cyX1aTh runoTe3y NpoucxoxaeHus CoJHEUHON CUCTEMBI;
— OLIEHUBATh PACCTOSIHUS /10 KOCMHUYECKUX OOBEKTOB, MCIOJb3Ysl MOHATHSA: aCTPOHOMUYECKAs
€IMHHUILIA, CBETOBOM Ir0Jl, Mapcex;
— PpaccMarpuBaThb CTPOEHHE COJHEYHOM aTMoc(epbl, NpUMEpPHI MPOSBICHUS COJHEYHOU
aKTUBHOCTH M €€ BJIMSHHUS Ha IPOTEKaHUE IPOLECCOB Ha Halllel IJIaHETe, CTPOCHUE Hallel
lNanaktuku, sBosItONMIO BeenenHoM, nenoib3yst 31eMeHTsl TeopuH bosbiioro B3pbiBa;
— ONMCHIBATH T'€OLEHTPUYECKYIO U TEIMOLIEHTPUUECKYI0 CHUCTEMbl MHpPA, MPOTOH-IIPOTOHHBIN
UUKI, mnpoucxonaumii B Heapax ConHIa, 53BOJIIOLMIO 3BE3J, HCIHOJB3YS JUarpamMmy
I'epummpynra - Paccena, kpynmHoMacmtaOHyt0 CTpyKTypy Beenennoit;
— 3aluChIBaTh M aHAJIU3UPOBaTh: 0000mIeHHBIN TpeTuil 3akoH Keruepa, 3akoH Credana —
BonbiiMmana, 3akon Xa06:1a;
— CpaBHUBATh 3BE3/Ibl, HCIIOJB3YS CIEAYIOlME MapaMeTpbl: Macca, pa3Mep, TemIepaTypa
MTOBEPXHOCTH;
— YKa3bIBaTh 0COOEHHOCTU: HEUTPOHHBIX 3BE3/1, MYJIbCAPOB, YEPHBIX JbIP, IEPEMEHHBIX, HOBBIX
U CBEPXHOBBIX 3BE3[, DK30IUIAHET, PACCESIHHBIX M IIAPOBBIX 3BE3/IHBIX CKOIUIEHHH, TEMHO
MaTepuu, TEMHOMN HEPIuH;
— MPUBOJANUTH 3HAYEHMSI: COJTHEUHOM MOCTOSIHHOM, MOoCTOsSIHHOM Xa00:a;
— NPUMEHATH TOJy4YeHHbIE 3HAHHUS MpPHU OOBSICHEHUH aCTPOHOMHYECKUX SIBJIEHUH, peleHUun
3azad.

Conep:xanue kypca pusuxu 10 kiaacca

DU3MKA M eCTECTBEHHO-HAYYHbIN MeTO/ MO3HAHUSA NPUPOAbI (2 4)

®dusnka — QyHIaMeHTagbHas HayKka o npupoze. OO0bekThl u3ydeHus ¢puzuku. Hayausrii Mmetos
Mo3HaHusl MUpa. B3anuMocBs3b Mexay U3MKON U APYTUMHU €CTECTBEHHBIMH HayKamMH. MeTobl
HAay4dHOTO HWCCIeoBaHusl (U3MUECKUX SBIEHUN. MoenupoBaHue SBICHHH W TIPOIECCOB
npupoabl. Ousnyeckue 3aKoHbl. ['paHUIBl TpUMEHUMOCTH (U3UYECKUX 3aKOHOB. Dusnyeckue
TEOPUHU U MPHUHIIUI COOTBETCTBUA. 3MepeHue ¢pusnueckux BeanuuH. [lorpemnoctu usmepenuit
¢buznueckux BenuyuH. Poib u Mecto Gpu3uku B GOpMUPOBAHUN COBPEMEHHOM HAy4YHOI KapTHUHBI
MHpa U B IPAKTUYECKOU AeATeIbHOCTH JroAel. OU3uka u KyabTypa.

Mexanuka (48 4)
Kunemaruka (134)

Cucrema otcyera. BaxHelme KHHEMaTHYeCKHE XapaKTEPHCTHKH — II€pEMeEIleHHE,
CKOpOCTb, ycKopeHHe. Kunemarndeckue ypaBHeHHA. PasznuuHble CrocoObl  ONMHCaHUS
MexaHn4eckoro nBwkeHHs. OcHoBHas (mpsiMasi) W oOpaTHas 3agayn MexaHukH. OCHOBHBIC
MoJienu Ten U apmwkeHui. [loctynmarensHoe u BpamaTeabHOE IBIKEHHS Tena. PaBHOMepHOE H
PaBHOYCKOPEHHOE MpsIMOJIMHEHHbIe IBIkeHus. CBoOomHOe maneHue Ten. JIBHKeHHe Tena,
OpOILIEHHOTO MOJl YIJIOM K TOpH30HTY. OTHOCHUTENIBHOCTh MEXAHWYECKOIO JIBH)KEHHUS. 3aKOH
CJIO’KEHUS ckopocTel. Kunematuka ABMKEHHS IO OKPYXHOCTH.

Jlabopamopusie pabomul
1. UccnenoBane paBHOYCKOPEHHOTO MPSMOJIMHEWHOTO JIBHKEHUSL.
2. UccnenoBanue IBUKEHUS Tea, OPOLICHHOTO TOPU30HTAIBHO.
IIpumepHvie memvl peghepamos u npoexmos
1. B3rmsinel Apuctorens u [anunes Ha IBUKEHUE Tell.
2. OnbITel ['anumnes mo u3y4eHuto CBOOOJHOTO TafeHuUs Tell.
3. bannuctuyeckue 3agaun. HacTunpHas W HaBecHast TPAEKTOPUM TOJIETA.
4. PaBHOMEpHOE U PAaBHOYCKOPEHHOE JIB)KEHHS Teja M0 OKPYKHOCTH.
5. IlocTpoenue u aHanu3 rpauKOB IBWKECHUS Tena
Nuuamuka (16 4)



3akoH uHepuuu. IlepBeiii 3akoH HproToHa. MHepnuanbHas cuctema otcuera. MHEpTHOCTS.
Macca. Cuna. [lpunnun cynepno3uuuu cuil. Bropoii 3akon Herorona. Tpetuit 3akon HproTona.
[Ipunuun otHocutenbHOCTH ['anmuies. I'paBuTanMoHHas cwia. 3aKOH BCEMHUPHOIO TATOTEHUS.
Onpir KaBennuma. Cuna TsKeCTU. 3aKOHBI MEXaHUKH M JBUXKEHHE HEOECHBIX Tell. 3aKOHbI
Kemnepa. Cuna ynpyroctu. 3akon I'yka. Bec tena. HeBecomocts. Ileperpysku. Cuna Tpenus.
Cuna conpotuBieHus cpebl. JluHaMuka IBHKEHUS 110 OKPYXKHOCTH.
Jlabopamopnvie pabomul
3. U3yueHue ABM>KEHUSI TeJIa 110 OKPYKHOCTH IO AEUCTBUEM CHJI YIIPYTOCTH U TSKECTH.
4. VccnenoBanue N3MEHEHUS Beca Teja IPU €ro JBUKEHUH C YCKOPEHHUEM.
5. V3mepenue korhuiMeHTa TpeHUs CKOJIbKEHUS.
IIpumepnvie memvl peghepamos u npoekmos
1. JIBr>keHHE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM: OCHOBHBIE MPUHIIUITBI JBUKEHUS,
OCOOEHHOCTH BBIBOJIA HA OPOUTY.
2. Ileperpy3ku 1 HEBECOMOCTb B TEXHUKE U B OKPYXKAIOIIEH KU3HU.
3. YcTpoicTBO, (PU3MUECKUE OCHOBBI PACKPHITHS 1 TOJIETa MapalkoTa.
4. N3 ucropun pa3BUTHUS TPEKOBBIX TOHOK Ha BeJOCUIIEaX U MoTolMKIax. Pacuer yria
HaKJIOHA TpeKa J1JIsl TOHOK.
5. ®usuka (uryp BbICHIETO MUIOTaXa
3akoHbl coxpaHenusi B Mexanuke (12 1)

Nmnynsc mMaTepuanbHOW TOYKH M CHCTEMBI. 3aKOH COXPAHEHUS HUMITyJibca. PeakTuBHOE
NBUKEeHHE. PeakTuBHBIE IBUTATENU. YCIEXH B OCBOEHUHM KOCMHYECKOTO MpocTpaHcTBa. LleHTp
macc. Teopema o nBwxkeHuWH IeHTpa Macc. Pabora cwmibl. Mommuocts. KIIJ mexanm3ma.
Mexannueckass sHeprus. Kunermueckas sHeprusi. TeopemMa 00 HM3MEHEHMH KHHETHYECKON
sHepruu. [loTeHumanbHas >Heprus. MexaHUYeckass SHEPrusi CUCTEMBI. 3aKOH COXpaHEHHS
MEXaHUYECKOH 3Hepruu. AOGCOIIOTHO HEYIPYroe U aOCOIOTHO YIPYroe CoylapeHus Tell.
IIpumepnvie memol peghepamos u npoexkmos
1. PeakTUBHOE IBMKEHUE B IPUPOJIE U TEXHUKE.

2. Buapl pakeTHBIX IBUTaTeaed U UX UCIIOJIb30BAHNE MPU ABUKEHUHU CaMOJIETOB U 3aITyCKe

HCKYCCTBEHHBIX CIYTHUKOB 3EMIIH.

3. JlocTm>keHHs: OTE€YECTBEHHBIX YUEHBIX M1 KOHCTPYKTOPOB PAKETHON TEXHUKH IIPU 3aIyCKe
HCKYCCTBEHHBIX CIIYTHHUKOB 3€MJIH.

4. 3aKOH COXpaHEHHUs UMIIYJIbCA U 3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPIHH: U3 UCTOPUHU
OTKPBITHS, (POPMYIUPOBKHU, IPUMEPHI U TPAHULIBI IPUMEHEHUSI.

5. Beruncnenue TOpMO3HOTO ITyTH aBTOMOOUIIS.

Craruka. 3aKoHbI THAPO- U adpocTaTuku (7 )

PaBHOBecue MarepuanbHON TOUKH. YCIIOBUE pAaBHOBECHS TBEpAbIX Tei. Ilnedo m MoMeHT
cuibl. LleHTp TsxecTH TBepaoro tena. Bunel paBHoBecus TBepAoro tena. Jlasnenue. /{aBnenue B
KUJOKOCTAX U razax. 3akoH Ilackamsa. 3akoH Apxumena. YcioBue IUlaBaHus Tell. JIBH>keHUE
KUJKOCTEN U ra3oB. YpaBHeHHe bepHymin. TexHuueckue NpUMEHEHUs ypaBHEHHUs bepHysuiu.
[TonbpemHas cuma Kpbljia caMoJIeTa.

IIpumepnvie memvl peghepamos u npoexkmos
1. IlpocTeie MEXaHU3MBI: OT ApXHUMea O HAIUX JTHEH.
2. B kakux ycTpoucTBax MposBIsSETCS «30JI0TOE€ MPABUIIO» MEXAHUKU?
3. Ilpumenenre ypaBHeHUsI bepHyIn B TEXHUKE.
4. Pa3zButue aBuanuu B Poccun u 3a pyOekoM: ydeHble, KOHCTPYKTOPBI, TEXHOJIOTHH,
pe3yabTaThl

Mouiexkyasipaas Gpu3HKa U TepMoAnHAMHUKA (32 1)
OcCHOBBI MOJICKYJISIDHO-KHHeTHYecKO0i# Teopuu (15 1)
MonexynspHo-kunernueckass Tteopuss (MKT) u ee skcrepuMeHTalbHbIE OOOCHOBAHMS.
Crpoenue BemectBa. Macca u pasmepsl MoJiekyil. [locrossHHass ABoraapo. TemnoBoe nBukeHue
qacTul] BemiecTBa. bpoyHoBckoe nBmxenue. Juddysus. BzaumozaelicTBue 4acTHIl BEIIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEW U TBEPIBIX TEII.



Mogens unaeanpHoro rasza. CTaTHCTUYECKOE ONMCAHME UJACAIBHOrO rasza. TerioBoe

(TepmonnHaMuyeckoe) paBHoBecue. Temmeparypa. W3mepenue Temneparypsl. [lkanbr
TEeMIIepaTyp.
Caoiicta ra3os. M3omnpoueccel. ['a30BbIe 3aK0HBI. AOCONIOTHASI TeMIIepaTypa Kak Mepa cpenHei
KMHETUYECKOM JHEPruU TEIUIOBOIO JBM)KEHMs dacTull Bemecrsa. [locrosHHas boibnMana.
JaBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW Teopuu. 3akoH JlampToHa.
VYpaBHeHue cocTosiHUS — uaeasbHOro raza  (ypaBHenwe  MenneneeBa—Kiamnelpona).
VYHuBepcanpHasg rasoBas INOCTOSIHHAasA. BHyTpeHHss 3Heprus uaeanbHOro rasa. Msmepenue
CKOpOCTEW MOJIEKYJI rasa.

CpoiictBa xuakocteil. IloBepxHocTHOoe HaTspkeHue. (CMauuMBaHME U HECMauyMBaHUE.
Kanmwmnspusie sBnenus. TermmoBoe pacmmpenne xunkocreid. Kpucrammmueckue u amopdHbie
Tena. TennoBoe paciIMpeHne TBEPABIX TEIl.

Jlabopamopuvie pabomul

6. M3yuenue n30TepMUUYECKOTO MpoIlecca.

7. I3yueHue ypaBHEHUsI COCTOSIHUS UIEATBHOTO rasa.

IIpumepnvie memwvl peghepamos u npoekmos

1. lxaner Temneparyp B Poccuu u EBponie B XIX 1 XX BB. CpaBHUTENbHBIN aHATN3.
2. KoHCTpynpOBaHueE U UCIIBITAHUE TOCKK [ anmpToHA.

3. IIoBepXHOCTHOE HATSHKEHNE U KAIWJIISIPHBIEC SIBJICHUS B IIPUPOJIE U TEXHHUKE.

4. VccnenoBanue CBOMCTB aMOP(HBIX TeT.

5. JKuzkue KpucTauisl: CTPYKTypa U CTPOEHHUE, CBOMCTBA, IPUMEHEHUE

OcHoBbI TepMOAMHAMUKH (9 1)

Pabota m TemmooOMeH Kak CrmocoObl W3MEHEHHsS BHYTpeHHeH nsHeprun. KomamdecTBo
TEIUIOTHI. YJIenbHasi TEIJIOEMKOCTh BEIIECTBA. YpaBHEHHE TEIUIOBOTO OajlaHca. 3aKoH
coxpaneHus H3Hepruu. IlepBwiii 3akoH TepMoauHaMuKu. [IpuMeHeHHe TmepBOro 3akKoHa
TePMOJUHAMUKH K H30mporeccam. AnnabaThyeckuid mporiecc. TermoeMKocTh ra3a B
n3omnpoieccax. HeoOpaTuMoCTh TETIOBBIX MPOIIECCOB. BTOPOI 3aK0OH TEPMOMHAMUKH.

TermoBbl MamuHbl. [Ipunnun aeiicteus TemnoBoro apurarens. [{ukn Kapuo. UneansHast
XOJIOIMJIbHAS MAITHA. DKOJIOTHYEeCKUE MPoOIeMbl UCIIOJIb30BAHUS TEIUIOBBIX MAIIIHH.
IIpumepnvie memol peghepamos u npoexkmos
1. Y3 uctopun n300peTeHUS TEIUIOBBIX IBUTaTEIICH.

2. X0oJI0AWJIbHBIE MAIINHBL: BUJIbI, YCTPOMCTBO, MPUHUMII ACHCTBUSA, IPUMEHEHUE.

3. Dxonoruyeckue npoOiIeMbl UCIOIb30BAHUS TEIUIOBBIX MAIINH: aHAJIU3 U CIIOCOOBI PELICHHUS.
4. Yro m3obpenu Jxerimc Yart u iBan BanoBu4 [1on3yHOB?

5. Jurarens CTupivHra — TEIJIOBOM ABUraTesb ¢ caMmbiM BbhicOKkuM KITJ|

HN3MeHeHusI arperaTHbIX COCTOSIHUN BemlecTBa (8 1)

ArperatHble cocTosiHuS BemiecTBa. Vcnapenue u konaeHcanus. Haceimennsiii map. Kunenue
KUAKOCTU. YJelbHas TeIIoTa NapooOpa3oBaHusl )KUIKOCTH. BraxkHocTs Bo3myxa. Touka pochl.
W3mepenue BrnaxHocTH Bo3dyxa. M3oTepma peanbHOro rasza. [lnaBnenue u KpucTammuzanus
BEIIECTBA. Y I€JIbHAS TEIUIOTA IUIABJICHHS BEILIECTBA.

Jlabopamopuwie pabomul

8. I3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

9. U3mepenue TemriepaTrypbl KpUCTAJUIM3ALUN U YACIBHON TEMIIEpATyphl IUIABJICHUS BELIECTBA.
Ipumepnvie memvl peghepamos u npoexkmos

1. Ponb npoueccoB ciapeHust U KOHAEHCAIMKM B IIPUPOJE.

2. Uzyuenue (a3o0Boii quarpaMMbl BOJIBI U JIBJA.

3. CriocoObl TPaHCTIOPTUPOBKH U XPAHEHUSI CHKMKEHHBIX T'a30B.

4. Vcrionb30BaHKE CXKMXKEHHBIX T'a30B B KOCMOHABTHKE.

5. Cocyn Jlproapa: ycTpoicTBO, IPUHLUN AEHCTBUS, IPUMEHEHNE



uexkTpoannamMuka (16 )
JuexrpocraTtuka (16 1)

OnexTpuuecKuil 3apsal. OJIEMEHTApHBIA IEKTPUUYECKUH 3aps]. OJeKTpu3auus Tedl.
DIEKTPOCKOI. DJIEKTPOMETpP. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiia. TodeuHble 3apsibl.
3akon Kynona. Onekrtpuueckoe mnose. HampspbkeHHOCTh 3ekTpuueckoro motis. [lpunnun
CYNEPIO3UINKN UIEKTPUUYECKUX ToJieH. JIMHUM HampsyKEHHOCTH 3JIEKTPUYECKOTO  IOJISL.
HanpshxkeHHOCTD oIS pa3audHON KOH(pUTypanuu 3apsaoB. [IpoBOTHUKN B 3JIEKTPOCTATHUECKOM
nosie. JIM3IeKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. JludnekTprueckas MpOHUIIAEMOCTb.

PaboTa KyJOHOBCKMX CHJI. DHEprus B3aUMOJICWUCTBHUS TOYEUHBIX 3apsnoB. lloTeHmman
AJIEKTPOCTATUYECKOTO TOJsA. Pa3HOCTh MOTEHIMANOB. OKBUIIOTEHIMAIBHBIE IMOBEPXHOCTH.
[lorenman monsg pa3IUYHON KOH(PHUTYpalMU 3apsAaoB. IJIEKTPOEMKOCTh YEIHMHEHHOTO
MIPOBOJHHKA U KOHIeHcaTopa. CoeIMHeHHE KOHAEHCATOPOB. DHEPTHUs JIEKTPUUECKOTO MOJIS.
Jlabopamopmuas paboma
10. U3mepenue >eKTpuYecKoi eMKOCTH KOHJIEHCATOPA.

IIpumepnvie memol peghepamos u npoexknmos

1. 13 uctopun ycranosieHus 3akoHa Kynosna.

2. BausiHue s5eKTpOoCTaTUYeCKUX ToJIel OOJIBIION HAMPSHKEHHOCTH Ha OPraHU3M YeJIoBeKa.
3. DnekTpocTaTH4ecKas 3alllUuTa YyBCTBUTENIbHBIX U3MEPUTEIbHBIX TPUOOPOB. 3a3eMIICHHUE.
4. VzydeHne yCTpOMCTBA M MPUHIIAIIA IEHCTBHUS 3JIEKTPOCTATHIECKOTO (UIBTPA IO OYMCTKE
BO3JlyXa OT MbLIU

Copep:xanue kypca ¢pusuku 11 kiaacca

DuekTpoauHaMuka (33 4 npogoJKeHue)
IMocTostHHbI 31eKkTpuUeckuii Tok (11 1)

[ToctostHHBIN  BnekTpuyeckuii  TOK. JlelcTBUsS anekTpuueckoro Toka. CKOpPOCTh
YOOPSAJOYEHHOTO JIBWXKEHHUS JJIEKTPOHOB B MeETa/lIMYeckoM mpoBogHuke. Cuia TOKa.
Ucrounuku Toka. CroponHue cwmibl. Onekrponswkymas cuia (DJ]C). 3akon Oma  mist
OJIHOPOJHOTO TPOBOJHMKA (ydacTKa Lenu). 3aBUCUMOCTh  YIAEIbHOTO CONPOTHUBIICHUS
MIPOBOJHUKOB U TMOJIYIPOBOJHUKOB  OT Temmeparypbl. CBepxmpoBoauMocTb. CoeanHeHus
MIPOBOJHHUKOB. Pab0oTa M MOIIHOCTH 3JIEKTPHUUECKOT0 TOKA. TerioBoe IeHCTBUE IEKTPHUIECKOTO
Toka. 3akoH J[xoyns - Jlenna. 3akon Oma s nmoiHou nenu. 3akoH OMa a1 ydacTka Ielu,
conepxkamero OJIC. Peocrar. Ilorenunomerp. M3mepeHue cuibl  TOKa, HANPSDKEHUS U
COTPOTUBIICHUSI.

Jlabopamopuas paboma

1.N3mepenue 3/1C 1 BHYTpEHHETO COMPOTUBIICHUSI UCTOYHHUKA TOKA.

Konmponvnas paboma Nel o Teme «I10CTOSHHBIN 3JIEKTPUUECKUNA TOK.

IIpumepnvie memvl peghepamos u npoexkmos

1. HcTOuHUKM TOCTOSHHOTO TOKa: BHJBI, YCTPOWCTBO, (puU3HUECKHe OCHOBBI PalOTHI,
MIPUMEHEHHE.

2. Moctuk YuTcTOHA: CXeMa U IPUMEHEHHUE.

3. Peocrarbl, NOTEHIIMOMETPBI, Mara3uHbl COMPOTHUBIICHHUI: YCTPOWCTBO, MPUHLMUIT JIEHCTBUA,
MIPUMEHEHUE.

4. SIBneHue CBEPXMPOBOJUMOCTH: HUCTOPHS  OTKPBITHS, CBOWCTBA CBEPXIPOBOJHUKOB U HUX
MIPUMEHEHHE B PA3IMUHBIX O0IACTAX HAYKH W TEXHUKH.

5. KopoTkoe 3aMbIkaHue. Y CTpOMCTBa Al 3alLUTHI SJIEKTPUUYECKUX Lene

DuaekTpuyeckuii Tok B cpenax (9 4)

OneKTpUUeCKnuil TOK B METaJllIaX, PaCTBOpax M pacIijiaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIN3.
3akoH onektponuza Dapanmes. Onexkrpuueckuid TOK B raszax. (CaMOCTOSTENbHBIA U
HECaMOCTOSITENBHBIN  paspsiibl. Pa3znuuHble THUIBI CaMOCTOATENBHOrO paspsanga. llmasma.
OnexTpuueckuii TOK B Bakyyme. BaxkyymHbIN JTMOA. OJEeKTPOHHO-JTyudeBas TpyoOKa.
DNEeKTpUUYECKUI TOK B MOJIYIPOBOJIHUKAX. DJIEKTPOHHO-IBIPOYHBII MEPEXO,.



Jlabopamopnas paboma

2. VI3roToBiieHUE rajbBaHUYECKOIO AIEMEHTA U UCIBITAHUE €TO B JICHCTBUU.

3. UccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TOIYIPOBOJAHUKA OT TEMIIEPATYPHI.
Koumponvnas paboma Ne2 o Teme « INEKTPUUECKUNA TOK B Cpeax».

IIpumepnvie memvl peghepamos u npoekmos

1. b. C. SIlxkobu — u3o0peTaTesb raJbBaHOIIIACTHKY.

2. IlpakTuyeckoe NpUMEHEHUE T1a3MBbl.

3. OT rUraHTCKMX KMHECKOIIOB JI0 TUIa3MEHHBIX 3KpaHOB. COBPEMEHHBIH TEIEBU30DP.

4. YcTpoicTBO, MPUHLIMIT JAEHCTBUS U IPAKTUUYECKOE IPUMEHEHUE TEPMUCTOPOB, O0JIOMETPOB
1 (hOTOPE3UCTOPOB

MarnuTtHoe noJe (8 1)

MarnutHoe B3auMOJEHCTBHE. MAarHMTHOE MOJIE DJIEKTPUYECKOTO TOoKa. MHayknus
MarHuTHOTO ToJis. [IpuHIMN cyneprno3uiumu MarHUTHBIX MoJjed. JIMHMY MarHUTHOW WHIYKLIHH.
JleficTBe MAarHMTHOTO TIOJII Ha MPOBOJHUK C TokoM. Cumia Ammepa. 3akoH Awmrmepa.
DneKTpoABUTaTelhb ITOCTOSITHHOTO TOKA. DNEeKTPOU3MEPUTEITHHBII npuodop
MAarHUTORJIEKTPUYECKON CHUCTEMBI. PaMka ¢ TOKOM B OJHOPOJHOM MAarHUTHOM moJie. JleficTBre
MAarHUTHOTO TIOJISl Ha ABMOKYIMECs 3apspkeHHbIe yacTulbl. Crta Jlopenia. Macc-criektporpad.
[uknoTpoH. MarHuTHeIA AT 3emnau. MarHutHble cBoiicTBa BemiecTtBa. (CTpoeHue
(heppOMarHUTHBIX BEIIECTB.

Koumponvnas paboma Ne3 no teme «MarHuTHOE MOJIE».

Ipumepnvie memol peghepamos u npoexkmos

1. DnexTpoMarHuThl: YCTPOHCTBO, (pr3NUecKre OCHOBBI pabOThI, TPUMEHEHHUE.

2. Macc-cniekrporpad ¥ IUKIOTPOH: YCTPONCTBO, MPUHIIMI ICHCTBHSI, IPUMEHCHHE.

3. JIBuykeHue 3apsKEHHBIX YaCTULl B MATHUTHOM T10JI€ 3€MJIM: PaIuallMOHHBIE M05CA, MOJISIPHBIE
CUSTHUS, MarHuTochepa 3eMin.

4. TlpumeHeHre MarHUTHBIX MaTEPHUAJIOB

DjeKkTpoMaruuTHass mHaykuus (5 1)

OnbiTel Dapajies. SIBieHUE JIEKTPOMATHUTHON MHAYKIHUK. MarHuTHBINA MOTOK. 3aKOH
AJIEKTPOMArHUTHOM HWHAYKIMU. BuxpeBoe asnektpudeckoe mnose. IlpaBuno Jlennma. 3J1C
WHIYKIWWA B ABWXKYIIeMcs npoBoaHuke. CamouHayKuus. MHIYKTUBHOCTh KOHTYypa. DHEprus
MarHuTHOTO MOJISl TOKA.

Konmponvnas paboma Ne4 o teme «NEeKTpOMarHUTHAS UHIYKIIHS).

IIpumepnvie memol pechepamos u npoexkmos

1. OmbiTel Dapases Mo HAONIOIESHUIO U UCCIICIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHIYKIIUU.
2. YacTHbI€ CIy4ad JIEKTPOMArHUTHON MHIYKIIMH U UX TEXHUYECKOE MPUMEHEHHE.

3. UHayKIMOHHBIE TOKM B MACCUBHBIX MPOBOTHUKAX

KoJieoanus u BoJIHbI (46 1)
Mexanuveckune Kojiedanus 1 BOJIHbI (12 1)
YcnoBust BOSHUKHOBEHUSI MEXaHUUYECKUX Konebanuil. JIBe Moaenu KonedaTenbHbIX CUCTEM.
Kunemaruka xonebarenpHoOro aBmkeHus. ['apmonnueckue konedanus. JJunamuka
KojebaTenbHOrO ABMKeHUs. [IpeBpalenre sSHEprul Py TAPMOHUYECKUX KOJIEOaHUSX.
3aryxawmue konebaHus. BeiHykaeHHbIe KoeOaHus. Pesonanc. MexaHndeckue BOJTHBL
Bonnsl B cpene. 3Byk.
Koumponvnas paboma Ne5 o teme «MexaHu4eckue K0JIeOaHHs U BOJTHBD.
Jlabopamopuvie pabomul
4. UccnenoBanue KojeOaHUii MPYKMHHOTO MasTHHUKA.
5. UccnenoBanue konebaHuii HUTSHOTO MasTHHUKA.
6. OnpezeneHne CKOPOCTH 3BYKa B BO3IyXe.
IIpumepnvie memvl peghepamos u npoekmos
1. DxcnepuMeHTaIbHOE UCCIIEOBAHUE PA3IUMYHBIX KOJIEOATEIbHBIX CUCTEM.



2. Crerockor, (hoHEHIOCKOT, (hOHOTpad: YCTPOUCTBO U MPUHIIMII ACHCTBHSL.
3. HaGnroneHue u uccineioBaHue akyCTHUECKOTO PE30HAaHCa.
4. YbpTpa3ByK U HH(Pa3BYK: OCHOBHEBIE CBOWCTBA U MPUMEHCHHE

DJIeKTPOMArHUTHBIE KoJ1e0aHusi U BOJHBI (12 4)

DOneKTpOMarHuTHbIE KoJieOaHus U BOJIHBI. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs.
Konebarenbubrit koutyp. @opmyna Tomcona. IIpomeccsl mpu rapMOHHYECKUX KOJICOAHUSAX B
KoJIe0aTeIbHOM KOHTYpe. BBIHYXKIEHHBIE 3JIeKTpOMarHUTHbIe KojeOaHws. [lepeMeHHBIN TOK.
Pe3sucrop B uenu nepemeHHOro toka. JlelcTBYyrOIIME 3HAYEHUs] CHIJIbI TOKA W HAINPSHKEHUS.
KonpeHncarop u kaTylika MHIYKTUBHOCTH B LIE€NM MEPEMEHHOIO TOKa. 3akoH OMma ais uenu
NepeMEeHHOTo Toka. Pe3onmanc B 1menu mnepeMeHHoro Toka. Tpanchopmatop. KITJ
TpaHcpopmaTopa. [IponsBoacTBO, epeaaya 1 UCIOIb30BAHUE IHEPTUH.

OnexktpoMarauTHoe moze. Omneitel ['epua. CBolicTBa 3IE€KTPOMATrHUTHBIX — BOJIH.
VHTEHCUBHOCTD 3J€KTPOMAarHUTHON BOJIHBL. ~ CHEKTp 3JI€KTPOMAarHUTHBIX BOJH. [IpuHIUIBI
PaaroCBS3U U TEIEBUICHUS.

Konmponvnas paboma Ne 6 o Teme « NEKTPOMAarHUTHBIE KOJICOAHUSI U BOJIHBI».

IIpumepnvie memwvl peghepamos u npoekmos

1. TpancdopmaTopsl: yCTpOKUCTBO, MPUHIUN JIEHCTBUS, IPUMEHEHHE.

2. IIpon3BOACTBO U TIepeaaya MEKTPOIHEPTHH: JAOCTHKEHHUS U TTPOOTIEMBI.

3. CrexTp 2JIeKTPOMAarHUTHBIX BOJIH: AMAIa30Hbl 4acTOT (UIMH BOJIH), HCTOYHUKH U3JIy4eHUH,
MIpUMEPbI TPUMEHEHHUSI.

4. CoBpEMEHHBIE CPEJICTBA CBS3U.

5. ®u3nYecKue OCHOBBI TIEpPeIauu N300PKEHHUI C MIOMOIIBIO PAAHOBOITH

3aKoHbI reoMeTpuyeckoii onTuku (9 4)

l'eomerpuueckas onThka. 3aKOH NPSAMOJUMHEMHOTO pPacHpOCTpPaHEHUs] CBeTa. 3aKOH
oTpaxkeHus cBera. [locTpoeHre M300paKEHUI B IUIOCKOM 3€pKajie. 3aKOH MPETOMIICHHUS BOJIH.
[TontHoe BHyTpeHHEe oTpakeHue cBera. JIMH3bl. Dopmysia TOHKOW JuH3bL. Onrhueckas cuia
nuH3bL [locTpoeHne n300pakeHN B TOHKUX JIMH3aX. Y BETWYCHUE JUH3EI. [ 71a3 Kak onTudeckas
cucrema. Jlegextsl 3penus. Ontuyeckue nNpubopsl.
Konmponvnas paboma Ne7 o teme «3aKOHBI T€OMETPUUECKON OTITHKI.
IIpumepnvie memol peghepamos u npoexkmos
1. SlBnenue mOJNHOrO (BHYTPEHHEr0) OTpa)KEHUS cBera: (u3Mueckas CYIIHOCTb,
AKCIEPUMEHTAJIbHOE UCCIIeIOBAHUE, TPUMEPbI TPUMEHEHUSI.
2. SIBneHust OTpaXKe€HUs U MPEIOMIICHHUS CBETA B IPUPO/IE.
3. 3eneHsblid Jy4 Kak ONTHUYECKOE SIBICHHE.
4. Onrtuyeckue MpUOOPHI: YCTPONCTBO, MPUHIIUIT NEHCTBUS, YIJIOBBIE YBEIMYEHUS,
MIPUMEHEHHE.
5. AbBeppanuu JUH3 ¥ UX BIUSHUE HA ONITUYECKUE U300paKeHUs

BoanoBas ontuka (10 1)

N3mepenue ckopoctu ceta. Jucnepcus csera. Onbitel Hetorona. [Ipunnun [rolirenca.
Wntepdepennus BonH. UHTepdepenuus ceera. Korepentnsle nctounuku cgera. OmbiT FOHra.
Konbua Hetorona. nTepdepennus B TOHKUX IieHKax. [IpocBeryienHas ontuka. udpaxius
ceera. Ilpunuun Irolirenca - ®penens. dudpaxnuonHas pemerka. Ilonsipuzanus cBETOBBIX
BOJIH.

Jlabopamopuwie pabomul

7. OnpeneneHue CKOPOCTH CBETA B BELLECTBE.

8. UccnenoBanue siBaeHnit MHTEpPepeHInu | qudpaxiyy cBeTa.
Konmponvnasa paboma Ne§ o reme «BosHOBast OITHKA.
IIpumepHvie memol peghepamos u npoexmog

1. IlppunHa BOBHUKHOBEHUS PAIYTH.



2. Paccesinue cBera. [louemy HeGo romyboe?

3. NaTepdepeHnyst B MbIIBHBIX ITY3bIPSX.

4. NnTephepoMeTpsl: BUBI, yCTPONUCTBO, IPHHIIUI ACHCTBHS, TPUMEHEHHUE.
5. Kaneligockon — aerckasi UTPpyIIKa WM ONTUYECKUN pudop?

DJIeMeHThI TeOpHH OTHOCUTEIbHOCTH (3 1)

3aKOHBl DJEKTPOJMHAMHKMA W TNPUHLUI OTHOCUTENbHOCTH.  OnblT MaiikenbcoHa.
[locTynarel crneuMasbHOM TEOPUU OTHOCUTENBHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTU
COOBITHH, MPOMEXKYTKOB BPEMEHH M PACCTOSHHUIA. Macca, HMITyJbC M SHEPTHsl B CIIEHUAIBHON
TEOpUU OTHOCUTENBbHOCTU. DopMyna DHIITENHHA.
IIpumepnvie memol peghepamos u npoexmos
1. 3nauenue onbIToB MalikeabcoHa—MoOpPIn B UCTOPUU (DUBHKH.
2. Anp6ept OHHIITENH - coznarens CTO.
3. PenITUBUCTCKUIA 3aKOH CJIOKEHUSI CKOPOCTEH.
4. «[Tapagokc OIU3HEIIOBY» U €r0 0OBSICHEHUE.

KBanToBas ¢pusuka. Acrpopusuxa (23 4)
KBanrtoBas ¢pusuka. Ctpoenne atoma (7 1)

PaBHoBecHOe TemioBoe uznydenne. Kpantosasa runoreza Ilmanka. [Toctossnuaas [lnanka.
Buemnuit potorddexrt. 3akonsl poroddpdexrta. YpaBHenue OiiHmTeiiHa a1 doTodddekra.
®otonsl. JlaBnenune ceera. OneiThl JlebeneBa. Dueprus u ummnyiasc ¢GoTtoHa. KopmyckymnspHo-
BOJIHOBOM nyanusMm. ['unoresa ae bpoitna. CooTHomienue HeonpeaeneHHocTel [ elizendepra.

[Inanerapras moaens atoma. OmnbiTel Pesepdopna. Ilormomenne u u3inydeHHe cBeTa
atoMoM. [Toctynatel bopa. Mozaens atoma Bosoposa 1o bopy. JInneluateie criekTpsl. Jlazepsl.
Jlabopamopuwvie pabomol
9. HabGmroieHne CIJIONIHBIX M TMHEWYAThIX CIEKTPOB.

IIpumepnvie memol peghepamos u npoexkmos

1. OnpiThl JIeOeaeBa Mo M3MEPEHUIO IaBJICHUST CBETA Ha TBEPIbIC TEJa U Ta3bl.

2. OnbiThl BaBmiioBa 1o HaOJI0IEHNUIO KBAHTOBBIX  (DIYKTYyalluid CBETA.

3. DKCIIEpUMEHTAIIBHOE JI0KA3aTEIbCTBO CYIIECTBOBAHUS CTALIMOHAPHBIX COCTOSIHUI aTOMa.
4. MeTto cneKkTpainbHOIO aHAJIN3a U €r0 NPUMEHEHHE.

5. JIazepHOE U3JIyu€HUE U €T0 HCIOIb30BaHUE B HayKe, TEXHUKE U OBITY

Du3nKa AaTOMHOT0 /Apa. JDjieMeHTapHble yacTuubl (11 4)

MeTonpl perucTpanuy 3apsHKEHHBIX 4acTHUL. ECTecTBEHHas paguoOaKTHBHOCTb. Buiel
pPaZMOAKTUBHBIX IPEBPAICHUN ATOMHBIX fAl€p. 3aKOH pPaJMOaKTUBHOIO pacmaja. M30Tomsbl.
[IpaBuna cmemenus s anbga-pacnaga u Oera-pacnana. VcKyccTBEeHHas paguOaKTUBHOCTD.
[IpoTOHHO-HENTPOHHAST MOJIENb ATOMHOTO szpa. SlnepHble peakuuu. SlnepHele CHIbl. DHEprus
CBA3M AaTOMHBIX sanep. [enenue sanep ypana. Llennas snepHas peakuus. SlaepHas SHepreTuka.
buosornyeckoe  neiicTBMEe  paJUMOAKTUBHBIX  M3JIy4eHUH.  ODKOJIOTMYECKHE  MPOOJIEeMBI
UCIIOJIb30BAHUA sIIEpHOU 3Hepruu. lIpuMeHeHne paaMoaKkTUBHBIX U30TONOB. TepMmosaepHbIE
peakuuu. TepMOsAIEPHBIN CUHTES.

OneMeHTapHble yacTuipl. Knaccupukanmuss —srneMeHTapHbBIX gactun. KBapku.
@DyHIaMeHTaIbHbIE B3aUMOEHCTBHS.

Konmponvnasa paboma Ne 9 no teme «KanroBast ¢uzukay.

Jlabopamopuwie pabomul

10. MI3mMepeHne eCTeCTBEHHOTO paJHallMOHHOrO (hoHa.

Konmponvnasa paboma 10 Teme «KBanTOBas (pusmka».

IIpumepnvie memol peghepamos u npoexmos

1. CaeTyMKy ¥ IETEKTOPBI 2JIEMEHTAPHBIX YaCTUL: BUABI, YCTPOMCTBO, IPUHLIUII ACUCTBHS,
OTKPBITHS], COBEPILIEHHBIE C MX TOMOUIBIO.



JJieMeHTHI acTpopusnkm (5 4)

Conneunas cucrema. JlyHa U cnyTHUKM IU1aHeT. KapiaukoBble MUIAaHETHI U aCTEPOMJIBI.
Komerst u mereopubie noroku. Connime. 3Be3nsl. Juarpamma [epummnpynra - Paccenma u
sBorOLMs 3Be3]l. IlepeMeHHble, HOBBIE U CBEPXHOBBIE 3BE€3/Ibl. JK3011aHeThl. Hama ["anakTuka.
3Be3anble  ckoruieHus. Jlpyrme ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHBIE  MAacCIITaObI
HaOmromaemoii  Bceenennoil. 3akon Xa06ma. KpymHomacmrabuas crpykrypa  Bceenennoii.
[IpencraBnenuss 06 3Bosrounu BceenenHoil. ODnemeHtsl Teopun bosbiioro B3peiBa. TemHas
MaTepust U TEMHAs SHEPTUs.

IIpumepnvie memol peghepamos u npoexmos

1. U3 ucropuu otkpeIiTus miaaHetsl HentyH.

2. Ilouemy IlnmyroH — kapiukoBas 1jaaHera?

3. PagnonokanimoHHBIN METOJ OTIpeiesieHs]  paccTosiHUui 10 Ten COJTHEUHON CUCTEMBI.
4. Tlynbcapbl: HCTOPUS OTKPBITHSL, MEXaHU3M TE€HEpalUU U3TyYeHUs], IPUMEPBI.

5. VI3 uctopru OTKPBITHS PETUKTOBOTO U3JIy4EHUS

TemaTuyeckoe MIIAaHNPOBaHHUE YUeOHOI0 MaTepuasa

11 kaace
Homep | Homep HasBanue ypoxka Kommu
naparp | ypoka €CTBO
ada 4acoB
I'nasa 1. [locTosiHHBIN 3j1eKTpUYecKuil TOK (11 1)
81 1. VYCIoBHS CYIIECTBOBAHUS  JICKTPUUECKOTO TOKA. 1
DJIEKTPUYECKUI TOK B TPOBOJHUKAX
(82 2. 3akon Oma 151 ydacTKa Iernu. 3aBUCUMOCTh COTIPOTHUBIICHUS 1
OT TEeMIIePaTyphI
(83) 3. CBepXIpoBOJIMMOCTh 1
(84) 4. CoenmHeHNEe IPOBOJTHUKOB 1
(85) 5. PaGoTa 1 MOLITHOCTH EKTPUUECKOTO TOKA. 3aKoH J[xoyis- 1
Jlenma
(86) 6. W3mepeHue Cuitbl TOKA, HAMIPSDKEHUS B COTTPOTUBIICHHS B 1
AIIEKTPUYECKON IIeTTH
(87) 7. OnexTpoaBrkymas cuia. MIcToUHMKHM Toka 1
(8 8) 8. 3akon OMa 115l TOJTHOH 1enu
9. Jlabopamopnas paboma Ne 1 «U3mepenne DJ1C u 1
BHYTPEHHETO CONPOTHUBIICHHUS UCTOYHUKA TOKY.
10. Pemenue 3anau no reme «l10CTOSHHBIN 2JIEKTPUUECKUN TOK 1
11. Konmponvnasa paboma Ne 1 o teme «IlocTossHHBIN 1
ANEKTPUUECKHI TOK».
I'nasa 2. DuekTpuyeckuii TOK B cpenax (9 1)
(89 12. DKcnepuMeHTaIbHbIe 000CHOBAHUS 3JIEKTPOHHOM 1
MPOBOJAMMOCTH METAJIOB




(8 10) 13. DNEKTPUUYECKUN TOK B PACTBOPAX M PaCIIaBaX dJICKTPOIHUTOB. | 1
3aKOH 3JIEKTpoJIn3a
14. Jlabopamopnas paboma Ne 2 «A3rotoBneHue 1
raJbBaHUYECKOTO DJICMEHTA Y UCIIBITAHKUE €ro B ICHCTBUUY.
(§11) 15. DJIEKTPUUECKUH TOK B Ta3ax 1
(§12) 16. Paznuuanbie THITBI caMoCTOSITEIHHOTO paspsija. [Inasma 1
(§13) 17. DJIEeKTPUYECKUH TOK B BAKyyMe 1
(§814) 18. DJIEKTPUUECKUI TOK B TOIYIIPOBOTHUKAX 1
19. Jlabopamopnas paboma Ne 3 «VccnenoBanue 3aBUCUMOCTH 1
COIPOTHBJICHUSI MOJIYIPOBOJIHUKA OT TEMIIEPATYPhD».
20. Koumponvnas paboma No2 o Teme « IIEKTPUIECKUAN TOK B 1
cpemaxy.
I'naBa 3. MarautHoe noJie (8 4)
(8 15) 21. MarHuTHbIE B3aUMOACHCTBHUSI. MarHUTHOE 10JIe TOKOB 1
(8 16) 22, WHayKims MarHUTHOTO TOJISt 1
(817) 23. JIMHAY MarHUTHOW WHAYKIIHA 1
(818) 24, JlelicTBME MarHUTHOTO TIOJISI HA TIPOBOTHHUK C TOKOM. 3aKOH 1
Amnepa
(819) 25. JIBI>KeHUE 3apsHKEHHBIX YacTUI] B MarHUTHOM Tione. Cuita 1
Jlopenua
(8 20) 26. MarHuTHBIE CBOIICTBA BEIIECTBA 1
27. Pemenne 3aga4d mo teme «MarHuTHOE TOJIE) 1
28. Konmponvnas paboma No3 o teme «K MarHuTHOE TIOJIE. 1
I'nasa 4. JjekTpoMaruuTHass MHAYKUMs (54)
(8 21) 29. OmnpiTer Dapajesi. MarHUTHBIN TOTOK 1
(822) 30. 3aKOH 3JICKTPOMAarHMUTHOM HHAYKIMK. Buxpesoe 1
AIIEKTPHUYECKOE TIOJIE
(8 23) 31. CamowuHayKius. MHIYKTHBHOCTD. DHEPIHUs MAarHUTHOTO oyt | 1
TOKA
32. Pemenne 3aga4 mo Teme «NEKTPOMArHUTHAS WHIYKITHS 1
33. Konmponvnas paboma Ne4 1o Teme «DIeKTpOMarHUTHas 1
VHTYKIIHS.
I'naBa 5. Mexanuueckue KoJjied0anusi 1 BoJHbI (12 4)
(824) 34. YcnoBust BOSHUKHOBCHHS MEXaHHUECKUX KoyieOanuii. J[Be 1
MOJIEJIN KOJICOATEIIbHBIX CUCTEM
(8 25) 35. Kunematunka kosie0aTenbHOTO ABMKCHUS. ["'apMOHHYECKHE 1
Kose0aHus
(8 26) 36. JluHaMuKa KoJ1e0aTeIbHOTO IBUXKCHUS 1
37. Jlabopamopnas paboma Ne 4 «ccrnenoBanue koneOaHui 1
NPY>KUHHOTO MasiTHUKA.
(8 27) 38. [IpeBpaiieHue sHepruy Npu rapMOHUUECKUX KOJICOAHUX. 1
3aryxatomue KojeOaHus
39. Jlabopamopnas paboma Ne 5 «Mccnenoanue kojaeOaHui 1
HUTSIHOTO MasITHUKA.
(8 28) 40. Brinyxkaennsie konebanus. Pesonanc 1
(8 29) 41. MexaHHUECKHE BOJTHBI 1
(8§ 30) 42. Bounsl B cpene. 3ByK 1
43. Jlabopamopnas paboma Ne 6 «Onpenenenrue CKOpocTH 3Byka B | 1
BO3/IyXe».
44, Pemenne 3amau o reme «MexaHUUECKHE KOJIEOAHUS U 1

BOJIHBD»




45. Koumponvnas paboma Ne5 no teme «MexaHndeckue 1
KoJIeOaHUsl U BOJIHBIY.

I'naBa 6. DiieKTpOMarHuTHbIE KOJIeOaHUs U BOJHBI (12 )

(831) 46. CB00OIHBIC AJIEKTPOMArHuTHbIE KoJieOaHus. KomebaTenpHbIi 1
KOHTYP.

(832) 47. [Ipomecchl mpu rapMOHUYECKUX KOJIeOaHUAX B KosiebarempHOM | 1
KOHTYpE

(833) 48. BrinyxeHHbIC 37IeKTpOMarHuTHbIE KojieOanus. [lepemennsiii | 1
TOK

(834) 49, Pe3ucrop B 1emnu nepeMeHHoOro Toka. JleicrByromue 3nadeHus | 1
CHJTBI TOKA M HAMPSHKCHUS

(835) 50. KonneHcaTop U KaTyIika HHIyKTHUBHOCTH B IIETIH NepeMeHHoro | 1
TOKa

(8 36) 51. 3akon Oma 151 1enu IePEMEHHOTO TOKa. Pe3oHaHC B 1
AIIEKTPUUYCCKHX TIETISIX

(837) 52. Tpauchopmarop 1

(8 38) 53. ITpoun3BoACTBO, IIepeaaya U UCTIOIB30BaHUE DIEKTPHUCCKOM 1
SHEPTUU

(8 39) 54, DJIeKTPOMArHUTHBIE BOJIHBI 1

(8 40) 55. [TpuHIIMTIBI PAJMOCBSI3U M TEICBUICHUS 1

56. Pemenne 3amga4 mo teme «NEKTPOMArHUTHBIE KOJIEOAHUS U 1
BOJIHBI»
57. Koumponvnas paboma Ne 6 o teme «1eKTPOMarHuTHbIE 1

KOJ€0aHUA ¥ BOJIHEDY.

I'naBa 7. 3axkoHbl reoMeTpuyecKkoi onTuku (9 4)

(841) 58. 3aKoH MPSMOJIMHEWHOTO PaCIPOCTPAHEHUS CBETa. 3aKOH 1
OTPaXKCHUS CBETA
(842) 59. 3aK0H MPETOMIICHHS CBETA 1
(8 43) 60. SIBJIeHUE MMOJIHOTO BHYTPEHHETO OTPAKECHHUS 1
(8 44) 61. JIun3el. @opMyia TOHKOM JIHH3BI 1
(8 45) 62. ITocTpoenue n300paskeHuil B TOHKHMX JIHH3aX 1
(8 46) 63. I'ma3 xak ontuyeckas cucreMa 1
(8 47) 64. Onrryeckue npubOPhI 1
65. Permenne 3a1a4 1o TeMe «3aKOHbI FT€OMETPUIECKON OMTHKID 1
66. Koumponvnas paboma Ne7 no teme «3akoHbI reoMeTpuueckoi | 1
OTITHKHY.
I'naBa 8. BoatnoBasi ontuka (10 u)
(8 48) 67. H3mepenue ckopocTtH cBeta. Jlucmnepcus cBeTa 1
(8 49) 68. [Mpuniun Itoiirenca 1
(8 50) 69. Hutepbepeniiyst BOJIH 1
(8 51) 70. Wurepdepennys crera 1
(8 52) 71. Judpaknus ceera 1
(8 53) 72. JndpakumoHHas penierka 1
(8 54) 73. [Monsipu3anusi CBETOBBIX BOJIH 1
74. Jlabopamopnas paboma Ne 7 «Onpenenenue ckopoctu cBeta B | 1
BEII[CCTBEY.
75. Jlabopamopnas paboma Ne 8§ «UccnemoBanue sBieHuit | 1
uHTepdepeHIy U Tu(PaKIIUU CBETaY.
76. Konmponvnasa paboma Ne§ o reme «BosiHOBas OITHKAY. 1

I'naBa 9. DjieMeHTBI TEOPHH OTHOCUTEIBHOCTH (3 1)

(§55) | 7. | 3aKOHEI JIEKTPOTMHAMHKH M IPHHITAI OTHOCHTENLHOCTH |1




(8 56) 78. ITocTynatel crieluaibHOM TEOPHHA OTHOCUTEILHOCTH 1
(857) 79. Macca, wuMIOyIbC © DHEprus B CHENHAIbHOW Teopuu | 1
OTHOCHUTEJIBHOCTH
I'naBa 10. KBanToBas ¢usuka. Ctpoenne aroma (7 u)
(8 58) 80. PaBHOBECHOE TEIIOBOE U3ITyIEHHUE 1
(8 59) 81. 3akonbl hoToddhhexTa 1
(8 60) 82. JlaBnenue ceta. KopiyckysspHO-BOJHOBOH JTyan3m 1
(8 61) 83. [TnaneTapHasi MojiesIb aTOMa 1
(8§ 62) 84. IToctymnarel bopa. Monens atoma BogopoJa no bopy 1
85. Jlabopamopnas paboma Ne 9 «Habmronenuwe cromHbix u | 1
JIMHENYATBIX CIIEKTPOBY.
(8 63) 86. Jlazepsl 1
I'naBa 11. ®u3nka aTOMHOr0 siipa. JyeMeHTapHble yacTuusbl (11 4)
(8 64) 87. MeTo/1bl PErUCTPAIIH 3aPSHKEHHBIX YaCTHI 1
(8 65) 88. EcrecTBenHas paiiOakTHBHOCTD 1
(8 66) 89. PajmnoakTuBHBIC — TpeBpailieHUs. 3aKOH  PagHOaKTHBHOTO | 1
pacnaga. M3ortormsl
(8 67) 90. HckyccTBeHHOE TIpeBpaIiieHre aTOMHbIX saep. [IpoTonHO- 1
HEUTpOHHAsI MOJIEIb AaTOMHOTO SIApA
(8 68) 91. SlnepHble CUITbI. DHEPTHUsl CBS3U aTOMHBIX sIeP 1
(8 69) 92. IlenHbIe si/IepHBIC peakiuu. SepHbIi peakTop 1
(8 70) 93. buosornyeckoe AeHCTBHE paJMOAKTHBHBIX H3ITyYCHUI 1
94, Jlabopamopnas paboma Ne 10 «M3mepenue ectectBeHHOTO | 1
pagramoHHOro GhoHay.
(871) 95. Tepmosiaepubie peakiuu. TepMOsIIEpHBIH CHHTE3 1
(872 96. DreMeHTapHbIe YacTHUIBI. DyHIaMEHTATbHBIE 1
B3aUMOJEHCTBUA
97. Konmponvnas paboma Ne 9 o teme «KBantoBasi Gusmkay. 1
I'naBa 12. DiaemenTnl actpopusuku (5 4)
(8 73) 98. CoJiHeuHas CHCTEMA 1
(874) 99. Connue. 3Be3bl. 1
(8 75)
(876) 100. Hama INanaktuka. JIpyrue rajiakTHKH 1
(877)
(8 78) 101. [IpocTpaHcTBEHHO-BpEMEHHbIE ~ MaciiTadbl  Habmogaemoit | 1
(8 79) Bcenennoii. Ilpencrasiaenus o6 sBomonuu BeeneHHoM
102. HUmoeosas konmponvHas paboma no kypcy ¢uszuku 11 knacca |1

Hcnosb3yeMblil y4eO0HO-MeTOAMYECKUI KOMILJIEKC
1. Yuebnuk «®Pusuka. bazosslit yposenb. 10 kinace» aBropoB I'. 5. MskumieBa, M. A.
ITerpoBoii u np.
2. M.A. TlerpoBa, N.T'. KynukoBa. PaGouas nporpamma k nuaun YMK I'.fl. Mskumesa, M.A.
IlerpoBoii. ®u3uka 10-11 xnacc. ba3oBblil ypoBEHbY.
3. «M.A. TlerpoBa, B.B. KyapsBues. Meroauueckoro mocodous k ydeOnuky ['.5. Mskumiesa,
M.A. IlerpoBoii @uszuka 10 kmace».
4. YueOnuk «®Pusuka. ba3obiii yposens. 11 xiace» aBropos I'. SI. MsikumeBa, M. A.
ITerpoBoii u 1p.
5. «M.A. TlerpoBa, B.B. KyapsBueB. Meroaudeckoro mocodusi k y4ebnuky ['.5. Mskuiiesa,
M.A. IlerpoBoii Pusuka 11 kmace».
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