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PACCMOTPEHO

Ha 3acegannu 1K 3am.qupekropa no YMP
0011e00pa3oBaTeIbHBIX,

€CTECTBEHHO-HAYUYHBIX U

T'YMaHUTAPHBIX TUCIUTUINH

[Iporpamma yuebnoit aucuumauasl OVYJI1.10 dusuka pa3paboraHa B COOTBETCTBHH C
TpeboBaHUsAMU (henepaTIbHOr0 TOCYAapCTBEHHOrO oOpaszoBarenbHOro cranmapra (manee—DPI'OC)
cpenHero ooiero oopazoBaHus, PEKOMEHIALUIMU 110 OpPTraHU3alMU TMOJIYYeHUS CPEAHEro OOIIero
o0pa3oBaHMs B Ipelesiax OCBOCHHS O00pa30BATEIbHBIX MPOTPaMM CPEIHETO Mpo(ecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro o00miero oOpa3oBaHUSI C ydeToM TpeOoBaHUU (enepanbHbIX
rOCy/lapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJAPTOB U IOJYyYaeMOW CHEUUATIbHOCTH WK Ipodeccuu
cpeaHero mpogeccuoHaIbHOro 00pa3oBaHus (muckMo JlemapraMeHTa rocy1apcTBEHHON MOJUTHKH B
cdepe moaroroBku paboumx kaapoB u IO Mwunobpuayku Poccun ot 17.03.2015 Ne 06-259),
MPUMEPHOI MpOrpaMMbl y9eOHON TuCHUTUTMHBI Ou3nKa 171 TpodecCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanuii, pekoMmeHnaoBaHHON deepanibHbIM TOCYJAPCTBEHHBIM ABTOHOMHBIM YUPEKICHUEM
«®DenepanbHbli MHCTUTYT pa3Butusa oOpazoBanus» (panee — PI'AY «DUPO») B kauectBe
NPUMEPHON MporpamMmbl Ui pealM3allud OCHOBHOM NpogecCHOHaIbHOM 00pazoBaTeIbHOMN
nporpammbl CIIO Ha 06a3e OCHOBHOTO 001Iero 00pa3oBaHUS C TOJYYEHHEM CpPEIHEro oOIIero
obpazoBanus, TpoTokos Ne 3 ot «21» urong 2015r., perucrpannoHHsiii Homep perensuu Ne 384 or
«23» o1t 2015r. PI'AY «DUPO»,

Opranuzanus-pa3padoTuukK:
locynmapcTBeHHOE OFODKETHOE TpodeccHnoHalbHOE 00pa3oBaTelbHOE yUpekaeHne MOCKOBCKOM
obmactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3paboOTUHK:
Tkauenko Anapeit AnatonseBuu-npenogasatens [ BIIOY MO «CeprueBo-Ilocaackuii KOJmemmx»

Conep:xanue
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OObmeobpa3oBarenbHas ydyeOHass aucuuiuinHa QPH3MKAa H3ydaeTcs B TOCYJapCTBEHHOM
OromxeTHoM  mpodeccuoHansHOM — oOpa3oBaTtenbHOM  yupexnaeHun — «CeprueBo-Ilocanckuii
KOJJICIK», peau3yIoleM 00pa3oBaTelIbHYI0 HpOrpaMMy CpeaHero oomero oOpa3oBaHus B
Mpezesiax OCBOCHUS OCHOBHOM mpodeccuoHanbHON oOpaszoBarenbHoi mporpammbel CITO (OITOIT
CIIO) na 6a3e OCHOBHOTO O0IIIET0 00pa30BaHus PU MOATOTOBKE CIEIIUAIIMCTOB CPETHETO 3BEHA.

OV.IL.L10 dwusuka wu3ydaercs Kak npoduiabHas ydeOHas o0OmeoOpa3oBaTeIbHas
mucuumiimHa 1o cnenuansHoct  CIIO  15.02.14  OchameHue cpeacTBaMM — aBTOMaTU3aLUU
TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJACTB (110 OTPACISAM) TEXHHUYECKOTO Mpoduis B oobeme 168
9acoB.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obiero oopa3oBaHus,
NPEOBSBISEMBIX K CTPYKTYpE, COJCpPKAHUIO W pPE3ylbTaTaM OCBOCHHUS Y4eOHOM IUCIHUILIMHBI
®usuka, B COOTBETCTBUM € PekoMeHJalusMU IO OpraHU3alMM MOJyYEHHUS CpPEIHEro OOIIero
o0pa3oBaHMs B Ipelelax OCBOCHHS O00pa30oBaTEIbHBIX MPOTPAMM CPEIHETO MPO(eCcCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro ooOmiero oOpazoBaHusi ¢ yudetoMm IlpumepHOil OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl  CpeIHEro oOmiero o0pa3oBaHUs, OJOOPEHHON pelIeHUuEM
benepanbHOro yuyeOHO-METOUYECKOr0 O0BeAMHEHHS M0 001IeMy o0pa3oBaHUIO (MIPOTOKONI OT 28
utons 2016 r. Ne 2/16-3) ¢ y4eToM yTOYHEHHH U JOMOJHEHUH, 0100peHHBIX HaydHO-MeToInIecKuM
coBetoM llentpa mpodeccuonampbHoro obpazoBanusi U cucreM kpamupukauuii OI'AY «DHUPO»
(ITporoxomn Ne 3 ot 21 urons 2015r).

Conepsxanne nporpamMmmbl OY J1.11.10 ®uzuka HanpaBiieHO HA JOCTHKEHHUE CIASAYIOIINX 1HeJIei:

* OCBOCHHEC 3HAHHI O q)YHIlaMeHTaJII)HI)IX (1)I/IBI/IT-I€CKI/IX 3aKOHAaX W NpHUHIMUIIAX, JICKAIIUX B OCHOBC
COBpeMeHHOI\/'I (I)PI3PI‘ICCKOﬁ KapTUHBI MHUDPA,; Hanboyee Ba)KHBIX OTKPBITUAX B obnactu (1)I/I3I/IKI/I,
OKa3aBIIMX ONPECACIAIONICC BJIMAHWEC HA Pa3BUTUC TCXHHUKU W TCXHOJOTHH, MCTOAAX HAYYHOI'O
MO3HAaHU: MPUPOIBI,

* OBJIQJICHUE YMEHMSIMHU NPOBOJUTH HAOJIIOAEHUS, IUIAHUPOBATb U BBINOJIHATH SKCHEPUMEHTHI,
BBIIBUTATh THUIIOTE3bl M CTPOUTH MOJIEIM, MPUMEHSTHh IIOJyYEHHBIE 3HAHUA 1O (QU3UKE s
00BSICHEHUS Pa3HOOOPA3HBIX (U3UUECKUX SIBIICHUH U CBOWCTB BEILIECTB; MPAKTUYECKU UCIIOIb30BaTh
(u3nyecKre 3HaHus; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(pOpMAIUY;

* pa3BUTUE TII03HABATEIbHBIX MHTEPECOB, HHTEJUIEKTYalbHBIX WM TBOPYECKUX CIIOCOOHOCTEN B
nporecce MpUOOpeTeHNsl 3HAaHUH M YMEHUH 10 (HU3UKE C UCIOIb30BAaHUEM Pa3IMYHBIX UCTOUHUKOB
nH(OPMAaLIUY U COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUI;

* BOCHHUTaHUE YOEKJICHHOCTH B BO3MOXHOCTH TIIO3HAHHUS 3aKOHOB TMPHUPOJBI, HCIOIb30BaHUS
JTOCTHKEHUH (U3MKM Ha OJaro pa3BUTHS YEJIOBEUECKON IUBWIM3AIMN; HEOOXOIUMOCTU
COTPY/JIHMYECTBA B TPOIIECCE COBMECTHOTO BBIMIOJHEHHUS 3a/ad, YBAXHUTEIHHOTO OTHOIIEHUS K
MHEHUIO OTMOHEHTA MPHU 00CYKIECHUH MPOOJIEM eCTECTBEHHO-HAYUYHOTO COJIeP KaHUS, TOTOBHOCTH K
MOPAJIBHO-ITHYECKOM OIIEHKE MCIOJb30BaHUSI HAYYHBIX JOCTHKEHWH, YyBCTBA OTBETCTBEHHOCTH 3a
3allUTY OKPYKAIOIIEH Cpebl;

* HCMONB30BaHHE TMPUOOPETEHHBIX 3HAHMM M YMEHUH s pelIeHUs MPaKTHYEeCKHX 3a7ad
MMOBCETHEBHON JKM3HU, oOOecmeueHuss Oe30NmacHOCTH COOCTBEHHOM JKM3HU, PallMOHAIHHOTO
MIPUPOJIONIONIB30BAaHUSI U OXPAHbl OKPYXAIOLIEed cpefbl U BO3MOXKHOCTh NMPUMEHEHHUs 3HAHUU TMpHU
peIleHuy 3a/1a4, BO3HUKAIOIIUX B MOCIEAYIOMEH MpodhecCHOHATBHOM IeATeTbHOCTH.

B mporpamMmy BKIIOYEHO COJEp)KaHHME, HAMpaBIICHHOE Ha (OpMUpOBaHUE y CTYICHTOB
KOMIIETEHIIMH, HeoOXoauMbIX misg kadecTBeHHOro ocBocHus OIIOII CIIO nHa 6a3e OCHOBHOIO



obmiero o0Opa3oBaHUs C IOJYYEHHEM CpeIHEro oO0Iero oOpa3oBaHMs; MPOTPAMMBI IMOJTOTOBKH
crnienuanuctoB cpearero 3sena (IIIICC3).

[Iporpamma y4yeOHON mucuuIUMHBl @u3NKa SBISICTCS OCHOBOM IS peaH3aliu
0o0pa3oBaTeNbHON MPOrpaMMBbl cpeaHero oomero odpazosanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOrO o0OImIero oOpa3oBaHMs, YTOYHEHHUS COACPKAHHS y4eOHOro Marepuaia,
MOCIIEZIOBATEILHOCTH €r0 M3y4YeHUs, pachpeleieHus ydeOHBIX YacoB, BHJIOB MMPAKTUYECKHX
3aHSTHHA, CAMOCTOSATEIBHBIX PabOT, yYUTHIBAas CHEIU(PUKY MPOrpaMM TMOJTOTOBKH CIICIIHATHCTOB
CpEIHEro 3BEHa.



OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCITATLIAHBI

B ocHoBe yueOHOW mucuuiuinHbl «DPU3MKa» JISKUT YCTaHOBKAa Ha (opMupoBaHue Yy
0o0y4yaeMbIX CHUCTEMbI 0a30BBIX HNOHATHH (U3MKK M NPEACTaBIECHUI O COBpPEMEHHOH (U3NYECKOil
KapTHHE MHpa, a Takke BbIPadOTKAa YMEHUH MNPUMEHATh (U3NYECKHE 3HAaHUS Kak B
poeCCUOHATILHOMN 1EATEIbHOCTH, TAaK U JUISl PELLICHUs AKU3HEHHBIX 3a/1a4.

MHorue NoJ0XKeHHUs, pa3BUBacMble (DPU3UKOH, PacCMATPUBAIOTCS KaK OCHOBA CO3JaHHS U
UCIOJIb30BaHUS MH(POPMALMOHHBIX M KOMMYHMKalMOHHbIX TexHosoruit (MKT) — ogHoro wus
HanboJiee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTIXKEHUH COBPEMEHHOI LIMBUIIM3ALINY.

dusmka gaeT KoY K MOHMMAHUI0 MHOTOYHCIIEHHBIX SIBJIEHUI M MPOLECCOB OKPYKAIOIIEro
Mupa (B €CTECTBEHHO-HAYYHBIX OOJIACTSIX, COLIMOJIOTHH, SKOHOMUKE, SA3bIKE, JUTEpaType u 1p.). B
¢uzuke GopMHUPYIOTCS MHOTHE BUBI I€ATEIILHOCTH, KOTOPBIE UMEIOT MEeTapeMeTHbIN XapakTep. K
HUM B IIEPBYIO OUEPE/Ib OTHOCATCS: MOJIEIMPOBAHUE OOBEKTOB U ITPOLIECCOB, IPUMEHEHNE OCHOBHBIX
METOJIOB IO3HAHUS, CUCTEMHO-MH()OPMAIMOHHBIN aHanu3, (opMyIupoBaHHE TMIIOTE3, AaHAIU3 U
CHHTE3, CpaBHEHHE, 000O0IIECHNEe, CHCTEeMaTH3allMs, BBIABICHHE NMPUYNHHO-CIEICTBEHHBIX CBS3EH,
MIOMCK AHAJIOTOB, yIpaBieHHE O0bEeKTaMu M IporeccamMu. VIMEHHO 3Ta AMCLUUIUIMHA I103BOJIAET
[I03HAKOMUTh CTYJEHTOB C HAayYHbIMM METOJAaMH IO3HAHMs, HAYYUTb UX OTIUYATh TUIOTE3Yy OT
TEOPHUH, TEOPHIO OT IKCIICPUMEHTA.

Owu3nKa UMeeT OYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHCIO MEKIMCIUIUIMHAPHBIX CBS3EH,
[IpUYEeM Ha YPOBHE Kak MOHATMHMHOrO ammapara, Tak U MHCTpyMeHTapus. Cka3aHHOE I03BOJISET
paccMaTpuBaTh GU3NKY KaK METaIUCIHILINHY, KOTOpas MPEAOCTABIISET MEKAUCIUTUIMHAPHBIN S3BIK
U1l OTIMCaHMsI HAYYHOH KapTUHBI MHpa.

OusmuKa SBISETCS CHUCTEMOOOpa3yromuM (aKTOPOM U €CTECTBEHHO-HAYYHBIX y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KaT B OCHOBE COJEPKAHUS XUMHMH, OUOJIOTHH,
reorpauy, acTpPOHOMHM M CHEIHAIbHBIX JUCUUIUIMH (T€XHUYECKas MEXaHUKa, 3JEKTPOTEXHHKa,
JIEKTPOHUKA U Jp.). YueOHas aucuuiuiiHa «Pu3nka» co3/1aeT YHUBEPCAIbHYIO 0a3y JUIsl U3yYeHHs
o0uIenpogpecCUOHaNbHBIX U CIIEHUATbHBIX TUCHUIUINH, 3aKJIaJbIBast QyHAAMEHT JUIsl OCIIEIYIOIIETOo
00y4eHHs CTYJCHTOB.

OO6nagas JTOTMYECKON CTPOWHOCTBIO M ONMUPAsICh HAa AKCIIEPUMEHTAJbHBbIE (DaKThl, yueOHas
micuumuinHa «Pu3uka» (GopMUpYeT Yy CTYAEHTOB MOMJMHHO HaydHOE MHpPOBO33peHHe. Dusnka
SIBJIIETCS OCHOBOM YYEHMsI O MaTe€pHalbHOM MHUpPE M pelaeT mpobsieMsl 3Toro mupa. M3ydenue
¢u3uku B MpohecCHOHABHBIX 00pa30BaTeIbHBIX OPraHU3ALUAX, PEATH3YIOIUX 00pa30BaTEIbHYIO
IporpaMMy cpensero oomero oopasosanus B npeaenax ocsoeHuss OIIOII CIIO na 6a3e 0CHOBHOTO
ob1iero oOpa3oBaHus, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HPOQHIIs NpoecCHnOHaIbHOIO
oOpa3oBaHMs. DTO BBIpa)KaeTCsi B COAEpPKAHUM OOy4YEHHS, KOJIWYECTBE 4YacOB, BBIIEISEMBIX Ha
U3yueHHe OTJENIbHBIX TE€M NPOrpaMMbl, IIyOMHE MX OCBOCHHUS CTyIEHTaMM, 00beMe M XapakTepe
MPAKTUYECKUX 3aHATUH, BU/IaX BHEAYJUTOPHONW CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

[Tpu ocBoenun cnenuanbHocter CIIO TexHMueckoro mnpoduias MpodhecCHOHATBEHOTO
oOpa3zoBanms (u3uka wu3ydaercss Oosee yriayOJieHHO, Kak mpoduibHas ydeOHas IUCIMIUINHA,
YUUTBHIBaIOIIAs crienn(ruKy ocBauBaeMbIX Mo eccuil MM CrIeUaIbHOCTEH.

B conmepxanun y4eOHOM OUCHUIUIMHBI MO (U3MKE MPU MOATOTOBKE OOYYaIOLIUXCS I10
npodeccusM U CIEHUAIBHOCTAM TEXHHYECKOro mpoduis mnpodeccuoHanbHOro o0pa3oBaHus
POGUIHHON COCTABIISIONICH SIBIISIETCS pa3iesl « DJEKTPOTUHAMHUKA).

Teopernueckue cBefeHUs MO (U3MKE JOIMOJHSIOTCS JAEMOHCTPALMSAMHU U J1a00OpaTOpHBIMU
paboTamu.

N3yuenne oOmeoOpa3zoBaTenbHON  yueOHONH  aAucHUIIMHBl  «DPH3UKa»  3aBepIIaeTcs
MOJIBEICHUEM HTOTOB B (OpME 3K3aMEHa B PAMKaX IPOMEXKYTOUHOM aTTECTallUd CTYAECHTOB B
npouecce ocBoeHuss OIIOII CIIO ¢ nmomydenueM cpennero odmiero oopazosanus (ITIICC3).

MECTO YYEBHOM JUCIHUILIMHBI B YYEFHOM ILJTAHE



VYueOnast qucruminaa Ousnka sBiIseTcss yueOHBIM MPEIMETOM 00s3aTeIbHON MPEMETHON
obmactu " EcrectBennsie Hayku'" ®I'OC cpegnero oduiero o0pa3oBaHusl.

VueOnast nucuuiuimHa Pu3uka BXOAUT B 00IIE0Opa30BaTEIbHBIM HUKI Y4eOHOrO IIaHa
OIIOIT CIIO 1o cnemuanbHocT  15.02.14  OcHameHue CpeacTBaMH — aBTOMAaTU3aLUU
TEXHOJIOTMYECKUX IPOLIECCOB M TMPOU3BOJCTB (IO OTPACIsAM), pealm3yeMoll Ha 0a3e OCHOBHOTO
o01miero o0pa3oBaHus ¢ IOTy4eHHEM cpearero oomero oopazosanus (IIIICC3).

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCIUAILINHBI

OcBoeHue conepkaHusi y4eOHOW IUCHUILIMHBI Du3uka, oOecrneyuBaeT JIOCTHIKECHUE
CTYJICHTaMHU CIEAYIOIINX Pe3yabTaTOB:

* TUYHOCHDIX

— YyBCTBO I'OPJIOCTU U YBaXXEHHUS K HCTOPUU U JOCTUKEHUSIM OT€UECTBEHHON (PU3NUECKOil
HayKd; (DU3MYECKH TPaMOTHOE IOBEIEHHE B MPO(ECCHOHAIBLHOW IESTeIBbHOCTH W OBITY TpHU
oOpalieHnu ¢ npudopamu U yCTpOHWCTBaMH;

— TOTOBHOCTH K MPOAOJDKEHUIO 00pa30BaHUs U MOBBIIICHUS KBaTH(PHUKAIUU B N30paHHON
poecCUOHATILHON AEATENbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETEHLUH B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTHKEHHUS COBPEMEHHOM (hu3nyeckoi Hayku U (PU3NYECKUX
TEXHOJIOTUH Ui TOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO pa3BUTHS B BBHIOPAHHOM
po¢ecCHOHATILHOMN 1eATENIbHOCTH;

— YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIEC JJISl ce0sl (pU3NUECKUE 3HAHMS, UCIOJb3Ys
JUIsL 3TOTO JIOCTYIIHbIE UCTOYHUKH MH(POPMALINY;

— YMEHHUE BBICTpauBaTh KOHCTPYKTHBHbBIE B3aMOOTHOLICHHS B KOMAaHJE IO PEIIECHUIO
0o0ImMX 3a1a4;

— YMEHHUE YNpaBIATh CBOEH MO3HABATENIbHON AESATEIbHOCTHIO, MPOBOJUTH CaMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

* MemanpeomMemHublx.

— WCIIOJIb30BAaHHWE PA3IMYHBIX BHUOB IT03HABATEIBHON JCSITEILHOCTH IS PEIICHUs
(bu3nUecKrX 3a1a4, MPUMEHEHNE OCHOBHBIX METO/I0B MTO3HAHUS (HAOMI0IeHNS,

OIMCAHUs, W3MEPEHUs, OSKCIEPUMEHTA) IS HW3YYCHHS Pa3IMIHBIX CTOPOH OKPYXKAIOIIeH
JNeHCTBUTENBHOCTH;

— WCIOJIb30BaHWE OCHOBHBIX WHTEIUICKTYAIBHBIX OIEpaldii: TIOCTAHOBKH 3aJ[ayH,
dbopMynupoBaHHs THIIOTE3, aHalW3a WU CHHTE3a, CPaBHEHHsS, OOOOIICHHS, CUCTEeMATHU3AIlHH,
BBISIBJICHHSI TPHYNHHO-CJICICTBEHHBIX CBSI3€H, MMOMCKA aHAIOTOB, (POPMYITUPOBAHUS BHIBOIOB JIJIS
M3YYCHHS Pa3JIUYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SIBICHHWH W TPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOIMMOCTh CTAIKMBATHCS B MPOdeCcCHOHAIBHOM cdepe;

— YyYMEHHE TEeHEepUpoBaTh HAEH H OINPEACNATh CPEACTBA, HEOOXOAUMBbIE M WX
pean3aImm;

— YMEHHE UCHONb30BaTh pA3NUYHbIE HWCTOYHUKUA [UIsl TONydeHus (usmdeckoi
WH(OPMAIIAH, OIIEHUBATH €€ IOCTOBEPHOCTH;

— YMEHHE aHAIM3UPOBATh U MPEJCTABIATH HHPOPMAIUIO B PA3IMYHBIX BUAX;

— yMeHHE MYOJUYHO MPEICTABIATh PE3YIbTaThl COOCTBEHHOTO WCCJICIOBAHUS, BECTH
JTUCKYCCUH, IOCTYIIHO W TapMOHUYHO CoueTas cojepkaHue u (HOpPMBI TIPEICTABISIEMOMN
nH(popManuu;

* NpeoOMemHblX.



— c(pOPMHPOBAHHOCTH MPEACTABICHUI O POJIH U MecTe (PU3MKH B COBPEMEHHOW Hay4yHOU
KapTHHE MUpa; IOHUMaHUe (pru3nyecKol CyIIHOCTH HabtoJaeMbIX Bo BeesieHHOH sBIeHUH, posin
¢u3uku B GOPMUPOBAHUN KPYro3opa M (yHKIIMOHATHHONW TPAMOTHOCTH YEIOBEKA ISl PEIICHHUS
IIPAKTUYECKHX 3a/1a4;

— BIQJICHUE OCHOBOIIOJATAIONIMMU (PU3HMUECKUMH TOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3MUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

— BJIQJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHUS, HCIIOJIB3YEeMbIMH B (DH3HKE:
HaOJI0ICHEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHusi 0oOpabaThiBaTh PE3yNbTaThl MU3MEPEHUH, OOHAPYKUBATh 3aBUCHMOCTH MEXKIY
(bu3NYEeCKUMHU BEIMYUHAMU, OOBSCHATD IOJIY4YEHHBIE PE3YJIbTAThl U JIENIaTh BHIBOJIBL;

— c(OPMHPOBAHHOCTH YMEHUS peIIaTh (PU3HMUECKUE 3a/1aUH;

— ¢(hOPMUPOBAHHOCTb YMEHHUS IPUMEHATh MOTYYE€HHbIEC 3HAHUS AJIs1 OOBSICHEHHS YCIIOBUI
NpoTeKaHus (HU3MYECKUX SBJICHUH B Tpupoje, mpodeccHoHambHOW chepe u A MPUHATHUS
MPAKTUYECKHUX PEIICHUH B TOBCETHEBHOM JKU3HU;

— c(hOpPMHUPOBAHHOCTh COOCTBCHHOW TIO3WIIMM TI0 OTHOIICHHIO K (Pu3u4ecKoin
uHpOpMalNH, OITy4aeMON U3 Pa3HbIX HCTOUHUKOB.

COJAEPXAHUE YUEBHOM JUCHUIIIUHBI
BBenenne

dDusuka — (pyHIaMeHTaAbHAsA HAYKa 0 IpUpoIe.

EcTtecTBeHHO-Hay4YHBINl METO/ MO3HAHMSI, €0 BO3MOXKHOCTH M T'PAHULIBI TPUMEHHUMOCTH.
OKCIIepUMEHT U TE€OpHsl B MpoLiecce MO3HaHUs MpUposl. MoenupoBanue GU3NUECKUX sSBICHUMN
U mpoleccoB. Poib 3KcnepuMeHTa M TEOPUM B Ipoliecce IMOo3HaHus Npupojsl. dusnueckas
BenuunHa. [lorpemHoctu m3MepeHuil ¢usmdeckux BenuuyuH. Pusnueckue 3akoHbI. [ paHUIIBI
MPUMEHUMOCTH (u3nyecKux 3akoHOB. [loHsTre o ¢usnueckoit kapTuHe Mupa. 3HaueHue PU3NKU
npu ocBoernu npodeccuit CI1O u cneunansuocreit CIIO.

1. MEXAHUKA

Kunemaruka. Mexanudeckoe asmxenue. [lepememnenue. [1yts. CkopocTts. PaBHOMEpHOE
NPSAMOJIMHEMHOE JBM)KCHHME. YCKOpeHHE. PaBHONEpEeMEHHOE NPSIMOJIMHEMHOE JBUKCHHE.
CBobonHoe maneHue. /[BuxkeHue Tena, OpPOLIEHHOTO MOJ YIJIOM K TOpu3oHTy. PaBHOMepHOe
JBUKEHHE 110 OKPYKHOCTH.

3axkonbl mMexanuku Hprorona. Ilepsenii 3akoH Hprorona. Cumiia. Macca. Mmmynsc.
Bropoii 3akon HetoroHa. OCHOBHOH 3aKOH KjaccCHYeCKOM AuMHaMHMKH. Tperuil 3akoH HproToHa.
3aK0oH BCEMUPHOTO TATOTeHHS. | paBuTanmonHoe noje. Cuina tsokectu. Bec. CriocoOsr u3mepeHust
Maccsl Tesl. CHIbl B MEXaHUKE.

3aKOHBI COXpaHEHHUSI B MeXaHMKe. 3aKOH COXpaHEHHs wuMmIyibca. PeakTuBHOE
nBmkenue. Pabora cuibl. Pabota moTeHIManbHbIX cuil. MoHocTs. DHeprust. Kunetnueckas
sHeprus. [loTeHnmanbHas SHeprus. 3aKOH COXpaHEHUs MeXaHW4ecKou sHepruu. IIpumeHeHne
3aKOHOB COXPaHEHU.

Hemoncmpayuu

3aBHCUMOCTh TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Bubl MEXaHUYECKOTO JBUKCHHUS.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl M CUJIbI, AEUCTBYIOLIEH Ha TEIO.

CrnoxxeHue cuiL

PaBeHCTBO ¥ IPOTUBOIIOIOKHOCTH HANPABIICHUS CHJI ACHUCTBUS U IPOTUBOICHCTBHSL.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIuu.

Cwuinbl Tpenusi. HeBecomocTh. PeakTHBHOE IBUKEHUE.

[lepexoa mOTeHIUATEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.
Jlabopamopnwie padbomut

HccnegoBanue ABMKCHUS Tela MO ASHCTBHEM ITOCTOSHHOM CHIIBI.
N3ydenue 3akoHa COXpaHEHUs UMITYJIbCA.

N3ydyenne 0coOEHHOCTEH CHITBI TPEHHUS (CKOTBKEHUS).

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKW U TEPMOJUHAMUKH

OcHOBBI  MOJIEKYJISIPHO-KMHeTH4YeckoH Teopun. MHWpeanbHblii ra3. OCHOBHbIE
IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopun. Pa3mepbl M Macca MOJIEKYJdl M aTOMOB.
bpoynoBckoe nBuxenue. Auddysus. Cuiabl U 3HEprust MEKMOJEKYISIPHOTO B3aUMOJICHCTBUS.
CrtpoeHue ra3000pa3HbIX, KHMAKMX M TBepAbIX Teld. CKOPOCTH JBUKEHHMSI MOJIEKYI M HX
n3Mepenue. Mneansusliii ras. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KHUHETUYECKON
Teopun Ta3oB. Temmeparypa u ee wusMepeHue. [a3oBbie 3aKOHBI. AOCOJIOTHBIA HYIb
Temneparypbl. TepmonnHamuyeckas IIKajJa TEMIIEpPAaTypbl. Y paBHEHHE COCTOSHUS HJEAIBHOIO
raza. Mosisipaast ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoauHAMHKH. OCHOBHBIE IIOHATHS U OINpeaencHus. BHyTpeHHssI sHeprus
cUCTeMbl. BHyTpeHHsisi sHeprus uieainbHOro rasa. Pabora m Temmora kak (opMel mepenadu
sHepruu. TemaoeMKocTb. YnenbHas TEIIOEMKOCTb. YpaBHEHHE TeruioBoro OanaHca. [lepsoe
Hayajo TepMoJauMHaMUKU. AnuabatHelil nponecc. [Ipunnun nedictBus terosod Mammubl. KI1/]
TEIUIOBOTO  aABUrarens. Bropoe Hadano TepMoauHaMuKH. TepMoaMHaMuyecKkas —IIKajla
TeMIneparyp. XoJoAuiabHble MalllMHbI. TernoBble neurarenu. OxpaHa NpupoIbl.

CpoiicTBa mapoB. lcnapenue u koHjeHcanus. HacpllleHHBI map M €ro CBOWCTBA.
AOcomoTHas M OTHOCHUTENbHAs BIAXHOCTh Bo3Ayxa. Touka pochl. Kumenue. 3aBHCHUMOCTH
TEMIIEPATYPhI KUIIEHUS OT AaBiieHus. lleperpeTslii map U ero uCnojb30BaHUE B TEXHUKE.

CpoiictBa  xuakocTed.  XapakTepuCTHKa  JKUJKOIO  COCTOSIHUSI  BEIIECTBA.
[ToBEpXHOCTHBIN CIIOM JKUIAKOCTH. OHEPIHsl IMOBEPXHOCTHOIO CJOsA. SIBJIIEHUS Ha TIpaHULE
KUJKOCTHU € TBEPIBIM TeaoM. KanuispHsie sBICHUS.

CBoiicTBa TBepabIX TeJ. XapaKTEpUCTUKA TBEPAOIO COCTOSHHUS BEIIECTBA. YTPyTue
cBoiicTBa TBepAbpIX Ten. 3akoH ['yka. MexaHuueckue CBOWCTBAa TBEpAbIX Tel. TemioBoe
paclIupeHye TBEPAbIX TeN U XKUAKocTel. [laBnenne nu kpuctar3anus.

Hemoncmpayuu

JIBr>xeHre OpOYHOBCKHMX YaCTHIL.

Hudpdysus.

V3meHeHue AaBIeHNs ra3a ¢ ©3MEHEHUEM TeMIepaTyphl IPH MOCTOSTHHOM 00beMe.

N3otrepMuuecknii 1 1300apHBII MPOIIECCHI.

V3MeHeHMe BHYTpEHHEW SHEpruM Tel NpU COBEpIIEHHWH pPaboThl. Mojenu TEerIoBBIX
JIBUTATEJIEH.

Kunenue Bosibl Ipy NOHMKEHHOM JAaBJICHUN.

[IcuxpomeTp 1 rurpomeTp.

SIBNeHMS TOBEPXHOCTHOTO HATSKEHUSI M CMAuMBaHUS.

Kpucrannsl, amopdHbie BenecTBa, KUAKOKPUCTANINYECKUE TeNa.

Jlabopamopuwie padomot

H3MepeHne BIaxXHOCTH BO3yXa.

Wzyuenne neopmannu pacTsHKEHHS.

N3y4eHne TEroBoro pacuIMpeHus TBEPABbIX TEL.
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3. JIEKTPOAUHAMMUKA

JJleKTPUYeCKoe ToJie. ODJEKTPUYECKHE 3apsA/bl. 3aKOH COXpaHEHHUs 3apsja. 3aKoH
Kynona. Dnexrpuueckoe nosue. HanpsxeHHOCTh 3nekTpuyeckoro nois. IIpunuun cynepnosunumn
noneii. PaGora cunm osnekrtpocratuueckoro mond. I[lorenuuman. Pa3HocTe moOTEHIMANOB.
OKBUINIOTEHLIMAJIbHBIE TIOBEPXHOCTHU. CBA3b MEXAY HAIIPSHKEHHOCTHIO U PA3HOCTHIO IOTEHIIMAJIOB
3JIEKTPUYECKOTrO mouisl. JuWanexkTpuku B 3iieKTpuueckoM mnose. [lomspusanus AM3IIEKTPUKOB.
[TpoBoguuKHM B 3nexTpudeckoM noje. Konaencatopsl. CoequHeHne KOHIEHCATOPOB B OaTapero.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa. DHEPTUs ANEKTPUIECKOTO MOJIA.

3aKoHBI TOCTOSIHHOTO TOKAa. YCJIOBUSA, HEOOXOMUMBIE ISl BO3HUKHOBEHHS U
MOJJIEpKAHUS dJEKTPUUYECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH OMa 1y ydacTka
renu 6e3 D/1C. 3aBUCHMOCTB AJIEKTPUIECKOTO CONMPOTUBIICHHS OT MaTepHaia, UTMHBI U TIOMaIn
MONEPEYHOI0  CEYEHUs  IPOBOJHUKA.  3aBUCHUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHUS
IPOBOJAHMKOB OT TEMIIEpaTypbl. DJEKTPOJABMKYIIAS CUIa HCTOYHMKA ToKa. 3akoH Oma s
nosHou uenu. CoenuHeHre NPOBOAHUKOB. COeIMHEHNE UCTOYHUKOB 3JIEKTPUUECKOW SHEPIUM B
Oartapero. 3akoH J[xoyns—Jlenna. PaGoTa W MOUIHOCTH 3JIEKTPUUYECKOrO0 TOKA. TerioBoe
NENCTBUE TOKA.

DJIeKTPUYECKHIi TOK B Pa3JHYHBIX cpegax. OJIEKTPUYECKHI TOK B MeTajllax.
DOnekTpoHHBIH ra3. Pabora BbIxoga. DIEKTPUUECKH TOK B AJNEKTPOIIUTAX. DIIEKTPOIU3. 3aKOHbI
@apanes. IlpuMeHneHnue snekTposiv3a B TEXHUKE. OJIEKTPUYECKHMI TOK B Tra3aXx MU BaKyyMe
HNonuzanus raza. Buasl razoBbix paspsanoB. Ilonstue o mmasme. CBOHCTBA UM NPUMEHEHHE
AIIEKTPOHHBIX IYYKOB. DJEKTPUYECKUHM TOK B MONynpoBoaHHKax. CoOCTBEHHasl MPOBOJUMOCTh
HOJIYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.

MarnuTtHoe noJje. BeKTop HHAYKIIMA MarHUTHOTO MoJisA. JIedcTBME MarHUTHOTO TOJIS Ha
NPSIMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aummopneicTBue TOKOB. MarHUTHBIN
notok. Pabora mo mnepemelnieHUI0 NPOBOJHUKA C TOKOM B MarHUTHOM mone. J[leificTBue
MarHMTHOTO MOJs Ha JABwkymuics 3apsa. Cuna Jloperuma. OnpeneneHue yaesnbHOTO 3apsija.
Yckopurenu 3apspKEHHBIX YaCTHIL.

JJIeKTPOMArHUTHAsi  MHAYKIHUSA. DONeKTpOMarHuTHasT  MHIYKLUA. Buxpesoe
anekTpuaeckoe moje. CaMOMHIYKIMsA. DHEPTUsi MArHUTHOTO TOJIS.
emoncmpayuu

B3anMopeicTBre 3apsyKeHHBIX TEll.

[IpoBOIHHKY B 3EKTPUUECKOM IOJIE.

JIMBIEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TenmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOANMOCTH TIOTYITPOBOTHUKOB.

[TonynpoBOTHUKOBBIN THO.

Tpanszucrop. OneIT Ipcreaa.

B3anmoneiicTBre MPOBOJHUKOB C TOKAMH.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

DJIEKTPOIBUTATENb.

DNEeKTPOU3MEPUTENbHBIE PUOOPHI.

DneKTpoMarHuTHasT WHIYKITHSI.

OmnbiTel Papanes.

3aBucumocth JJC caMOMHAYKIUK OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U UHAYKTUBHOCTH
MIPOBOJIHUKA.

Pabota snekTporeneparopa.

Tpancdopmarop.
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Jlabopamopuwie padomot

N3yuenne 3akona Owma juisi ydacTKa IIEMH, ITOCIEAOBATEIBHOIO M MapajuieIbHOTO
COCIMHEHUS ITPOBOTHUKOB.

N3ydenue 3akona Oma Aj1s1 TOJTHOM 1ETH.

N3yuenue siBieHUs 3IEKTPOMArHUTHOM UHTYKIIUH.

4. KOJIEBAHUS 1 BOJIHbBI

Mexannuyeckue koJiedanusi. KomnebarenpHoe nBIWKEHHE. ['apMOHMYECKHE KOJICOAHUSI.
CBoOonHBIE MeXaHW4YecKue KojebaHus. JInHeiHble MeXaHWYeCKHe KoyieOaTelbHbIE CUCTEMBI.
[IpeBparienue sHepruu npu kojaedaTreabHOM ABMKEHUU. CBOOOIHBIE 3aTyXal0IINE MEXaHUYECKUE
KosieOaHus. BeIHYKIeHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Yupyrue BoJsHbl. [lonmepeyHble W TPOJOJbHBIE BOJHBI. XapaKTEPUCTHKH BOJIHBI.
VYpaBHeHue 1miockoil Oerymieir BomHbl. MHTepdepenuus BomH. [loHatne o mudpakuuy BOJH.
3BYKOBBIE BOJHBL. YJIBTPa3BYK U €r0 MPUMEHEHHUE.

DJIeKTPOMArHuTHble  Kojeb0anusa. CBOOOJHBIE BJIEKTPOMAarHUTHbIE  KOJeOaHUs.
[IpeBparienre sHepruu B KoieOaTEILHOM KOHTYpE. 3aTyXarollre 2JIeKTPOMarHuTHbIE KojeOaHusl.
['enepaTop He3aTyxalOUIMX 3JEKTPOMAarHUTHBIX KojeOaHul. BbIHYKIEHHBIE 3IEKTpUYECKUE
konebanus. Ilepemenusiii Tok. ['enepaTop mnepemeHHOro Toka. EMKOCTHOE W WHIYKTHBHOE
COINPOTHUBIICHUSI TIEPEMEHHOr0 TOKa. 3akoH OMma Juisl 3JIEKTPUYECKOM LEeNU MEPEMEHHOro TOKa.
Pabora u momHOCTh TIepeMeHHOro Toka. ['enepatopsl Toka. TpanchopmaTopsl. Toku BeICOKOM
yacToThl. [lonyuenue, nepenaya u pacnpeesieHue 3IeKTPOIHEPTUH.

DJIEKTPOMATrHUTHbIE BOJIHbI. JJIEKTPOMAarHUTHOE TOJE KaK OCOOBIH BHUJ MaTEPHH.
OnexkTpoMarHuTHbIe BoJIHBL. BuOpatop I'epua. OTKphITHIN KosebaTenbHbI KOHTYp. M300peTenue
paauno A.C. ITonosbiM. [TonsiTue o pagnocssizu. [IpuMeHeHne 37€KTPOMarHUTHBIX BOJIH.

Hemoncmpayuu

CB00O/IHBIE U BBIHYX/IEHHbIE MEXaHUUECKUE KOJIeOaHMs.

Pesonanc.

OO6pa3oBaHue U paclpoOCTpaHEHUE YIIPYTUX BOJIH.

UYactora konebaHuil U BRICOTA TOHA 3BYKA.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmmnorpaMMa NepeMeHHOro ToKa.

Konznencarop B enu nepeMeHHoro Toka.

Karymika uHIyKTUBHOCTH B LIENHU MIEPEMEHHOTO TOKa.

Pe3oHaHc B nocae10BaTENIbHOM LIETIH IEPEMEHHOTO TOKA.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocssse.

Jlabopamopnwie padbomot

N3ydeHnne 3aBUCUMOCTH Tieproia KojaeOaHui HUTSHOTO (WM MPYKHUHHOTO) MAasTHHKA OT
JUTMHBI HUTU (WJIM Macchl Tpy3a).

5. OITUKA

IIpupona ceera. CKOpoCcTh paclpOCTPAaHEHUS CBETA. 3aKOHBI OTPAKEHUS U MPEIOMIICHHUS
cBeta. [lomHoe otpaxkenue. JImn3bl. ['1a3 kak ontrdeckas cuctema. OnTudeckrue mpuooOpHI.

BoanoBble cBoiicTBa cBeta. MHTepdepenius cBerta. KorepeHTHOCTh CBETOBBIX JyYEH.
Nutepdepentius B TOHKMX TuleHKax. [lomocer paBHod Ttommumebl.  Kombsia HperoToHa.
Hcnonb3oBanue nHTephepeHIny B Hayke U TexHuke. Audpakius ceeta. Judpakuus Ha menu B
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napajuienbHeIX JTydax. JudpaknuonHas pemierka. I[lonstue o ronorpaduu. [lomspuszarus
nornepeyHbix BoJiH. [lonsipusanus cBera. [[BoitHoe myudenpenomiienue. [lonmspounsl. Jducnepcus
cBera. Bumer cniektpoB. Crektpbl ucnmyckanus. CHEeKTphl MOTJIOMICHUS. YIbTpadUoIeToOBOE U
uH(ppakpacHoe uzinydenus. Pentrenosckue ayun. VX npupoja u cBoiCTBa.

Jemoncmpayuu

3aKOHBI OTPaXEHUS U MPEJTOMIICHHS CBETA.

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.

OnTuueckue MpuodopskI.

WuTepdepennus ceera.

Judpakuus cBeta.

ITonspusanus ceera.

[Tonyyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIICTKH.

Cnekrtpockor.

Jlabopamopnwie padbomut
N3ydenue n3odpaxeHus NpeMEeTOB B TOHKOM JIMH3E.
W3yuenune nnteppepeHun u Audpakuum cBeta.

6. OCHOBBI CIIELHMAJIbHOM TEOPUU OTHOCUTEJIHOCTHA

MHBapnaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMe. [loctynarsl DiHIITEHHA.
[IpocTpaHcTBO M BpeMs clieUaIbHON TEOPUHU OTHOCUTENIBHOCTH. CBsI3b Macchl U
SHEpPIruu CBOOOTHON YaCTHIIbI. DHEPTHUs MOKOSL.

7. JIEMEHTbI KBAHTOBOM ®U3UKHU

KBanToBasi ontuka. TeruoBoe wusmyueHue. PacnpeneneHue 5>HEprMM B CIIEKTpE
abcomoTHO  u€pHoro  Tenma. KBanmtoBas  rumore3a  [lmamka.  ®oronel.  BHemHui
¢dorosnextpuueckuit 3¢ ¢pexr. Buyrpennuit doroadpdexr. Tunbl doTtornementon. JlaBneHue
cBeTa. [loHsATHE O KOPITYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.

®du3uka aroma. PazBuTHe B3rJsS0B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojopoja. AnepHas monens atoma. OnbiThl 3. Pesepdopaa. Moaens aroma Bogopoia
no H. bopy. ['unote3a ne bpoitna. CootHomenune HeonpeaenéHHocrel ['eitsendepra. KBantosbie
TeHepaTOpHI.

Jemoncmpayuu

dotorhPexr.

JIuneiyaThie CIIEKTPHI PA3IMYHbBIX BEIIECTB.

Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTynK HOHU3HUPYIOUIUX U3ITYyYEHUH.

8. 9BOJIIOIIMSI BCEJIEHHON

Crpoenne u passurue Bcenennoil. Hama 3Be3gnas cuctema — lanaktuka. [pyrue
rajaktTuku. beckoneunocte Beenennoil. [lonsarne o kocmosoruu. Pacmmpstomascs Beenennast.
Mopnens ropsueit Bcenennoil. Crpoenne u npoucxoxkaenue I'amaktuk. TémHas marepus u
TEMHAS DHEPTHUS.

JIBosonus 3Be3l. 'mnore3a npoucxoxxkaenns CojiHedHOH cHcTeMbl. TepMosiiepHbI
cunte3. [Ipobrmema TepmosinepHoit >HepreTuku. DHepruss ConHIa W 3Be3. DBOJIONMS 3BE3.
[Ipoucxoxaenne CoMHEUYHON CUCTEMBI.
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Jemoncmpayuu

Connevnas cuctema (MOJIENb).

dororpaduu miaHeT, CAeIaHHbIe ¢ KOCMUYeCKHX 30H10B. Kapra JIyHbI U miaHerT.
Crtpoenue u 3BomtoLMs BeeneHnHoil.

Temsl pedepaToB (10KJIAT0B), UHAMBHIYaTbHBIX IPOCKTOB

» Anekcangp I'puropreBud CTONETOB — pyCcCKUN (PU3HUK.

» Anekcanap CrenanoBu4 [1ommoB — pycckuii y4eHbIH, H300peTaTesb pajano.

* AnlpTepHAaTUBHAs YHEPrETHKA.

* AKyCTUYECKHE CBOKCTBA IOJYIIPOBOJHUKOB.

* Aanpe Mapu Amnep — OCHOBOITOJIOKHUK dJIEKTPOJAVMHAMUKH.

* ACHHXPOHHBI! JBUTATEb.

* AcTepounsl.

* ACTpOHOMHUS HAILIUX JTHEH.

* AtomHas ¢usuka. M3otomnsl. [Ipumenenne panoakTHBHBIX H30TOIIOB.

* beckOHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

* bunossipHbIE TPAH3UCTOPHI.

* bopuc CemenoBud SIko6u — pu3uk u u300peTaTenb.

* Bennuaiimme oTKpoITHS (QU3HKH.

* Buapl anekTpuyeckux pazpsaaoB. DIEKTpUUYECKUE pa3ps/Ibl Ha CiIyk0e ueoBeKa.

* Bnusinue nedexroB Ha puznyeckre CBOWCTBA KPUCTAIUIOB.

* Bcenennas u TeMHas MaTepusl.

 ['ammieo ['anmuneit — oCHOBATENIb TOYHOT'O €CTECTBO3HAHUSA.

* ['onorpadus u ee npuMeHEHHE.

* J[BUKEHHE Tella MEPEMEHHON MACCHI.

* ludpakuus B HalIeH KU3HU.

* JKunxue xpucramisl.

* 3akonbl Kupxroda i a1eKTpudeckoil nemnm.

* 3aKOHBI COXpPAHEHUSI B MEXaHHKE.

* 3HaueHue oTKpbITH ["anunes.

* Urops BacunbeBnu KypuatoB — Qu3uk, opraHu3aTop aTOMHOM HayKH M TEXHUKH.

* Ucaak HproTOH — co3patenp Ki1accu4eckoi pusmkmu.

* lcnionp30BaHuE 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

» Knnaccudukanus u xapakTepUCTHKH 3JI€MEHTapHBIX YacTHUII.

* KOHCTpyKIIMOHHASI MPOYHOCTh MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOH.

» KoHCTpyK1IMs 1 BUJBI JTa3€POB.

* Kpruosnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

* JlazepHblE TEXHOJIOTUH U X UCIIOJIB30BaHUE.

* Jleonapno na Bunun — yueHslit u n300peTares.

* MaruutHble u3MepeHus (MPUHIMIIBI MOCTPOSHHS] NPUOOPOB, CHOCOOBI H3MEPEHUs
MarHUTHOTO MIOTOKA, MArHUTHON MHAYKLIUN).

* Maiixn @apaseit — co3aarenb yueHHUs 00 2JIeKTpOMarHuTHOM TOJIE.

* Makc IInank.

* Metoa ME4YEeHBIX aTOMOB.

* MeTozab! HaOIIOIEHHSI U PErMCTPALUU PaJAMOAKTUBHBIX U3TYy4E€HUH U 4acTHll.

* Metoaps! onpenesieHust INIOTHOCTH.

* Muxaun BacunbeBnd JIOMOHOCOB — yUY€HBIN SHIIMKIONEIUCT.

* Mopnenu aroma. OnbIT Pesepdopra.
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* MoJieKyIsIpHO-KMHETHYECKast TEOpUs UACAIBHBIX I'a30B.

* MonHuss — ra3oBbli pa3psi B IPUPOAHBIX YCIOBUSX.

» HaHoTexHONOTUSI — MEXIUCIUIUTMHAPHAS 001acTh (yH/IaMEHTATbHOW M TPUKIIATHON
HayKU U TEXHUKH.

* Huxona Tecna: >ku3Hb U HEOObIYAHHBIC OTKPHITHSL.

* Hukomnait KonepHuk — co3naTenb re IMoleHTPUYECKONM CUCTEMbI MUPA.

» Hunsc bop — onuH U3 co3iareneii COBpeMEHHON (U3UKH.

* Hykneocunre3 Bo BeeneHHOM.

* O0bsacHeHre (POTOCHHTE3a C TOUKU 3PCHHS (PUBHKH.

» OnTUYeCKuE SBJICHUS B IPUPOJIE.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.

* [IepeMeHHBII 2JIEKTPUYECKUN TOK U €70 TPUMEHEHHUE.

* [Ima3zmMa — 4eTBEepTOE COCTOSTHUE BEILIECTBA.

* [nanetsr CoOMHEYHON CUCTEMBI.

* [TonynpoBoAHUKOBBIE TATYMKU TEMIIEPATYPBHI.

* [I[pumeHeHme )KUIKMX KPUCTAIUIOB B IPOMBIIIEHHOCTH.

* [IpuMmeHeHME SAEPHBIX PEAKTOPOB.

* [Ipupona peppomaruerusma.

* [Ipo0embl 3K0JI0THH, CBS3aHHBIE C UCIIOJIB30BAHNUEM TEIIOBBIX MAalllKH.

* [Ipou3BoacTBO, Epeaaya U UCHOJIb30BAHUE AIEKTPOIHEPTUH.

* [Ipoucxoxnenne CoqHEUHON CUCTEMBI.

* [Ibe30exTpuueckuit 3 GeKT ero npuMeHeHue.

* Pa3BuTHE CpeACTB CBSI3U U paauo.

* PeakTrBHBIC ABUTATENHN U OCHOBBI paOOTHI TEIIOBOM MAIlIUHBI.

* PeukTOBOE M3ITyYEeHUE.

* PentrenoBckue nyuu. Mcropus otkpeitus. [lpumenenue.

* PoxxieHme 1 3BOIIIOIHS 3BE3]I.

* Ponp K.3.1{n0NKOBCKOroO B pa3BUTUU KOCMOHABTUKH.

* CBeT — 2JIEKTPOMarHuTHas BOJIHA.

» Cepreil IlaBnoBuu KoposneB — KOHCTPYKTOp M OpraHM3aTOp NPOM3BOACTBA PAKETHO-
KOCMHUYECKOU TEXHUKH.

» Cuiibl TpeHHUs.

» CoBpeMeHHasl CIIyTHUKOBAs CBS3b.

» CoBpeMeHHas ¢puznyecKas KapTHHA MUpa.

* CoBpeMEHHBIE CPEJICTBA CBS3H.

* CoJiHIle — UCTOYHUK JKU3HU Ha 3eMJIe.

* TpancopmaTopsl.

* YabpTpa3BykK (II0JIy4€HUE, CBOWCTBA, IPUMEHEHUE).

* YrpaBiisieMblil TEPMOSIAEPHBIN CUHTES.

* YCcKOpUTENH 3apsyKEHHBIX YaCTHIL.

» Ousuka U My3bIKa.

» du3nyecKkre CBONCTBAa aTMOC(EpBI.

* DOTORIIEMEHTBI.

» ®oroapdekr. [lpumenenue sBrenus Gpororddexra.

» Xanc Kpuctunan Opcres — OCHOBOITOJIIOKHUK 3JIEKTPOMArHeTU3Ma.

* UepHble ABIPHI.

* [IIkana 31eKTPOMAarHUTHBIX BOJIH.

* DKOJIOTHYECKHE MPOOIEMBI M BOZMOKHBIE ITYTH UX PEIICHUS.

* DJIEKTPOHHAS IPOBOAUMOCTh METAILIIOB. CBEPXIIPOBOJUMOCTD.

* Omuimii XpuctruanoBud JIeH1] — pycckuil pusmk.
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B conepxanuu y4yeOHOM ITUCHMIUIMHBI MO (PU3MKE MpPHU MOArOTOBKE OOYYAIOIIMXCS IO
npodeccussM U CIEHUAIBHOCTAM TEXHHUYECKOro Mpopmis MpodecCHOHATBbHOIO 00pa30BaHuUs
PO UITBLHOM COCTABIISIONIEH ABISETCS pa3aes « DICKTPOANHAMHKA.

[TpoduibHas COCTaBJIAOLIAS (HarpaBJIE€HHOCTD) OCBOCHHUS IIPOTrPaMMBI
0011eo0pa3oBaTesIbHON AUCHUILINHBL: DU3HKa 3aKII0YaeTCs B PEIICHUH NPO(UIBHBIX 3ajay.

[TpodwmiibHas cocraBisiomas peanusyercs 3a CU€T yBEJIWYEHUs IITyOUHBI (OPMHUPOBAHUS
cUCTeMbl Y4eOHBIX 3aJaHUM, TAKUX JUIAKTUYECKUX €AMHUI] TEM MPOrpaMMbl Kak: «DJIEKTpUYECKOe
10JIe», «3aKOHbI IOCTOSIHHOTO TOKa», «DJIEKTPUYECKUIM TOK B pa3iavyYHBIX cpenax», «MarnurHoe
noJe», «JIEKTPOMAarHUTHAS MHIYKIUA», « DIEKTPOMArHUTHBIC KOJICOAHUS i BOJIHBD.

[Tpodunuzanus ocymiecTBiasieTcsl 3a CYET HCIOJIb30BAHUS MEXKIPEAMETHBIX CBA3EH ¢
mcuuIuinHamMu «Matematukay, «MHpopmaTakay,

B Teme «3aKkoHBI MOCTOSHHOIO TOKa» OCYILECTBISETCS CBA3b (DU3MKM C MAaTEeMaTUKOH B
rpadu4ecKoM MpeaCTaBIeHUH (QYHKIMN, Hccae10BaHUU (GOPMYIT 3aKOHOB U B PELICHUU 3a/1a4.

Tema «DneKTpUUeCKUl TOK B MOJYHNPOBOJHHUKAX» XapaKTEPU3YeTCsl MEKIPEIMETHBIMU
CBSI3IMHU C TEXHOJOTHEH (MOHATUS OO0 YNpaBIEHUU TEXHUYECKUM YCTPOHCTBOM M aBTOMATHKE,
OCHOBHBIX 3JIEMEHTaX aBTOMAaTHYECKUX YCTPOWCTB, PE3UCTOPHBIX JATYMKOB U UX INPUMEHEHHH).
OOyuaromuecs Ha JJaHHOM JTale I0JIy4aT TEOPETHUYECKYK) OCHOBY JUISl M3YYEHMsI TEXHMUYECKUX
JUCIUILINH.

Takue NMOHATHA, KaK 3JEKTPUUECKUN 3apsij, HAIpPSDKEHHOCTb, CUJIa TOKA, IJIOTHOCTh TOKA,
UIEKTPOABIDKYILIAsT CUI a U JIpyrue u3 pasjena «OCHOBBI 3JEKTPOJUHAMUKH » Kypca (DU3MKH,
SIBJIAFOTCSI OCHOBHBIM U IMOHATUAMU Kypca «OCHOBBI 2JIEKTPOTEXHUKH U DJIEKTPOHUKID)

[TpoduibHas cocraBisomas OoTpakaeTcss B TpeOOBAHUAX K MOATOTOBKE OOYydarOIIMXCs B
YacTH:

— o0mel cucteMbl 3HaHMNA: coJepXkKaTelbHble MPUMEPHl HCIOJIB30BaHUS  (PU3MKO-
MaTeMaTHYeCKUX UAEH U METOJI0B B MPO(PECCUOHANBHOMN 1€ATEIbHOCTH;

— YMEHUH: pa3iuyue B ypOoBHE TpeOOBaHU K CIIOKHOCTH MIPUMEHSIEMBIX aJITOPUTMOB;

— MPAKTUYECKOTO HCIIOJIb30BAHUS NMPUOOPETEHHBIX 3HAHMM W YMEHUH: MHJMBUIYaIbHOTO
y4eOHOro OIbITa B IOCTPOCHUH (U3NYECKUX MOJIENEH, BBIOJIHEHUN MCCIEI0BATEIbCKUX H
MPOEKTHBIX PadoT.
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TEMATHYECKOE IINTAHUPOBAHHME

[Ipu peanmzanuu conepkanus o0IIe0Opa3oBaTeIbHOW y4eOHOUW nucHUILINHbl Du3nka B
npenenax ocoeHuss OIIOII CIIO no cneumansHoctu 15.02.14 OcHamenue cpencTBaMu
aBTOMATH3AIIMH TEXHOJIOTUYECKHUX MPOIIECCOB U MPOU3BOJICTB (110 OTpaciisiM) Ha 0a3e OCHOBHOTO
obmrero oOpa3oBaHusi C TOdydeHHeM cpeanero obmiero oOpasoBanus (IMIICC3) o6bem
00pa3oBaTeNbHON HArpy3Ku 00y4YarOIIUXCsl COCTABIISICT:

O0beM 00pa3oBaTEIIbLHON MPOTpaMMBbl y4eOHOU AUCIHUILTUHBI — 168 gacoB
B TOM 4YHCIIe B (hopMe IPaKTUYECKON MOATOTOBKH - 50 yacoB

U3 HUX:

TeopeTnueckoe ooyuenue - 102 gaca

npakTudeckue 3auHsaTus - 50 yacon

Koncynbranuu - 8 yacos

[TpomexxyTounas arrectanus — B opMe dK3aMeHa - 8 4acoB

TEMATHUYECKUM ILJIAH
Ayautopuble 3ansaTus. Cogep:xanue o0ydeHust KosmmuecTBo B ToM uncie B
4acoB dopme
NMPAKTHYECKOM
NMOATOTOBKH
Beenenue 2
Mexanuka 26 8
MonexynsipHas ¢usuka. TepMoanHaMHUKa 18 8
ONeKTpoJuHaAMHKA 38 14
KoneOanus u BOJHBI 24 10
OnTuka 14 6
OCHOBBHI CHIEIMATTBHON TEOPUU OTHOCUTEITHHOCTH 6
OeMeHThl KBaHTOBOH (pH3HKH 16 4
OBOIIOIMS BCEIEHHON 8
HTroro 152 50
KoncyabTanuu 8
IIpome:xxyTouyHast arTecranus B popMe JK3aMeHa
8
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM NEATEJbHOCTH

CTYJIEHTOB

Conepxanue
o0yJeHus

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YUEOHBIX JAeiliCTBHI)

Bsenenue

YMeHust TOCTaHOBKH IIeJIed AeITeTbHOCTH, TUTAHUPOBAHUS COOCTBEHHOM
JEATEIBHOCTH [UIsl JOCTHKEHUS MIOCTaBJICHHBIX LIEJICH, TPEIBUICHUS
BO3MOJKHBIX P€3yJIbTaTOB 3TUX JEHCTBUM, OPraHU3aLUU CAMOKOHTPOJISA U
OLIEHKH TOJIY4YEHHBIX pe3ybTaToB. Pa3BuTue ciocoOHOCTH SICHO U TOUYHO
U3JIaraTb CBOU MBICIIH, JOTMUYECKU 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB, IPU3HABAsI
IIpaBO JAPYTOro 4eJIOBEKa HA HHOE MHEHHUE.

IIpousBenenue uzmepeHus GU3NYECKUX BEJIMYMH U OL[EHKA IPaHUIIbI
IOrpelHOCTeN u3Mepenui. IIpencraBienne rpaHuibl IOIPEITHOCTEN
U3MEpEHUH NpH MOCTPOECHUH IrpauKoB. Y MEHHE BbICKa3bIBaTh THIIOTE3bI
111 OOBSICHEHUS HA0JII0JaeMBbIX SIBJICHUH. Y MEHHE Mpeyiaratb MOJIeNn
SBJICHUH. YKa3aHHe IpaHULl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxeHnne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOW HayYHOU KapTHHBI
mupa. [IpuBenenue npuMepoB BAMSIHUSA OTKPBHITUH B (pU3KKe Ha Iporpecc
B TEXHUKE M TEXHOJIOIMH Npou3BoacTBa. Mcnons3oBanue MHTEpHETA U151
MOMCKa HHPOPMALIUU

1. MEXAHUKA

Kunemamuxa

[IpencraBieHne MEXaHMYECKOTO IBUKEHHUS T€JIa YPABHEHUSAMU
3aBUCUMOCTH KOOPAMHAT U MPOEKIMEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MeEXaHMUECKOTO ABM)KEHUS Tena rpadpuxamu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
Onpeznenenne KOOpAUHAT MPONUJEHHOTO YT, CKOPOCTH U YCKOPEHUS
Tesa Mo rpadukaM 3aBUCUMOCTH KOOPJIUHAT U TMTPOCKIIUHA CKOPOCTH OT
BpeMeHu. Onpezenenre KOOpAUHAT NPORIEHHOTO MyTH, CKOPOCTH U
YCKOPEHHMS TeJa N0 YPAaBHEHMSM 3aBUCUMOCTH KOOPAWHAT U MPOEKIUI
CKOpOCTH OT BpeMeHHU. [IpoBeieHre CpaBHUTEIBHOIO aHaIu3a
PaBHOMEPHOTO U PABHONIEPEMEHHOTO JIBMKECHHI. Y Ka3aHUe
HCIOJIb30BAHMS MTOCTYNATEIBHOIO U BPAallaTEIbHOIO IBUKEHUN B
texuuke. [I[pnobperenre onpiTa paboTHl B TPYIIIE C BHIMOJHEHUEM
Pa3MUYHBIX CONMANBHBIX posield. Pa3paboTka BOZMOKHOMN CHCTEMBI
JIEUCTBUNA U KOHCTPYKIHH JIJIS SKCIIEPUMEHTAJILHOTO ONPEICTICHUS
KHHeMaTudeckux BenuunH. [Ipencrasienne nudopmanuu o BUIaX
IRUXKEHUS B BUIIE TAOIUIIRL
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3akonvt mexanuxu
Hvromona

OObsiCHEHNE IEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB, TIOITBEPIKIAIOITIX
3akoH uHepuuu M3mepenune maccel Ten. M3mepenue cuiibl
B3aUMO/ICHCTBUS TeJ. Briuncnenue 3HaueHus CUJ1 IO U3BECTHBIM
3HAYEHUSIM Macc B3aUMOJICHCTBYIOIIUX Tell U UX YCKOPEHUIA.
Brruucnenue 3naueHust yCKOPEHUH TeJl 10 U3BECTHBIM 3HAUCHUSIM
JeicTByrOUX cuil U Macc Tell. CpaBHEHHE CUJIbI ACHCTBUS U
npotuBoaecTBuUs. [IpMeHeHne 3aKkoHa BCEMUPHOTO TATOTEHUS MTPU
pacuerax CUJl M YCKOpeHU B3auMojeicTByromux ten. CpaBHEeHHE
YCKOPEHUs1 CBOOOTHOTO HaieHus Ha TuiaHeTax COTHEYHON CUCTEMBI.
Brigenenue B TekcTe yueOHUKA OCHOBHBIX KaTerOpUil HAy4HOH

3akonul COXpPAHERUA 6
MexaHuke

[IpumeHeHne 3aKOHA COXpaHEHUsI UMITYJIbCA /U1l BBIUMCIICHUSI U3MEHEHUI
CKOPOCTEH TeJ NPU UX B3aUMOACUCTBHUSX.

N3mepenne paboThl CHII 1 N3MEHEHHE KHHETHYECKON YHEPTUH TeJa.
Beruuciienue paboThbl cuil U U3MEHEHUsI KUHETUYECKON SHEPTuu Tea.
Boruncnenue noTeHIMalIbHOM SHEPTUU Tel B TPaBUTALMOHHOM IIOJI€.
OmnpezeneHye NOTEHIMATIBHON SHEPTHU YIIPYTo Ae()OpMUPOBAHHOIO Tea
10 U3BECTHOH JehopMaIiy 1 )KecTKOCTH Tena. [IpuMeHnenne 3akoHa
COXPAHEHHs MEXaHUUYECKON SHEPTUHU IIPU pacueTax pe3yJbTaToB
B3aUMOJICHCTBUI T€J rpaBUTALIMOHHBIMU CUJIAMU U CHJIaMU YIIPYTOCTH.
VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHue
Y4EOHBIX AUCLUIUINH, IPU U3YYEHUH KOTOPBIX UCIIOJIb3YIOTCS 3aKOHBI
COXpaHEHHUSI

2. OCHOBBI MOJIEKYJISIPHOU ®U3MKH Y TEPMOJIMHAMUKU

OcHo8bl MONEKYASAPHOU
KUHeMU4ecKol meopuu.
Hoeanvuviui 2a3

BrinonHeHue 3KCrepuMeHTOB, CITYKaIIUX s 000CHOBaHUS
MoJieKysipHO-kuHeTndeckoit reopun (MKT). Pemenue 3amau c
MIPUMEHEHUEM OCHOBHOTO YPAaBHEHHS MOJICKYJISPHO-KUHETUYECKON
Teopuu ra3oB. OnpeeneHne napaMeTpoB BEIECTBA B ra3000pa3HOM
COCTOSIHMM Ha OCHOBAHUU YPAaBHEHUSI COCTOSIHUS UCAIBHOTO rasa.
Omnpenenenue mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH U
MPOUCXOAIIMX TporeccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DxcepumenTtanbraoe uccienosanue 3asucumocts p (T), V (T), p
(V). lIpencraBnenue B BUjie rpaikoB U30XOPHOT0, H300apHOTO U
HU30TEPMUYECKOTO MTPOLECCOB. BrIuncClieHNE CpeaHel KHHETUYECKON
SHEPTHH TEIUIOBOTO JABMKEHUS MOJICKYJI TTO H3BECTHOW TEMITepaType
BelecTBa. Bricka3piBaHUEe THITOTES U1 00BICHEHUS HAOII0JaeMbIX
ABJICHUN. YKa3aHUe rpaHull MPUMEHUMOCTH MOJIETN «UACaTbHBIN Ta3» u
3akoHOB MKT
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Ochogul
MepMOOUHAMUKU

N3mepenue konudecTBa TEIUIOTHI B ITpolieccax Temionepenaun. Pacuer
KOJIMYECTBa TEIUIOThI, HEOOXOAUMOTO JJIsl OCYIIECTBICHUS 3aJaHHOTO
rpoliecca ¢ Teronepenayeii. Pacuer nsmMmeHeHuss BHyTpEHHEN SHEPTUH
Te, paboThl M MEPEAAHHOTO KOJIMYECTBA TEIIOTHI C UCIIOJIB30BAHUEM
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU. PacueT paboThl, COBEPIIEHHOHN ra3oMm,
o rpacduky 3aBucumoctu p (V). Beruucnenue paboTsl rasza,
COBEPLICHHOM IPU U3MEHEHUHU COCTOSIHUS 10 3aMKHYTOMY LIUKITY.
Breruucnenune KII/[ nmpu coBepiiieHun ra3om paboThI B Iporieccax
W3MEHEHHSI COCTOSIHUSA M0 3aMKHYTOMY IHUKITY. OOBbsCHEHHE IPUHITUIIOB
NeCTBUS TEIJIOBBIX MalIUH. [leMoHcTpanus poiu GU3MKHU B CO3JaHUH U
COBEpIICHCTBOBAHUH TEIUIOBBIX ABUrartenei. Mznoxenue cytu
9KOJIOTHYECKUX MPoOIIeM, 00YCIOBICHHBIX pabOTOM TEIIOBBIX
JBUTATEJIEH U NPEeNIoKEHUE MMYTH X PelleHus. YKa3aHue IrpaHHuil
MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHKHU. ¥ MEHUE BECTH JTUAJIOT,
BBICJIYIIMBATh MHEHHUE OIIOHEHTA, y4aCTBOBATh B TUCKYCCUH, OTKPBITO
BBIP@XKaTh M OTCTaUBATh CBOIO TOUKY 3pEHUsI. YKa3zaHUE YUeOHBIX
JTVCLIUIUIAH, TIPH U3Y9E€HUH KOTOPBIX UCHOJB3YIOT yUeOHBIN MaTepHra
«OCHOBBI TEDMOTUHAMUKI

Ceoticmsa napos,
JoHcuoKocmett, meepowlx
men

N3mepenue BiaxxHocTu Bo3ayxa. PacueT konmdecTBa TEIIIOTHL,
HEOOXO0JMMOTO JJIsl OCYILECTBICHUS MIPOIIecca epexo/ia BEIIEeCTBA U3
OJIHOT'O arperaTHOro COCTOSIHUSA B APYroe. JKCIEPUMEHTAIbHOE
HCClIeI0BaHKE TEIJIOBBIX CBOMCTB BellecTBa. [lpuBenenue npuMepos
KallWUIIPHBIX SIBIEHU B OBITY, Ipupoje, TexHuke. VccnenoBanue
MEXaHUUYECKUX CBOWCTB TBepAbIX Tel. [Ipumenenne ¢puznueckux
MOHATUH U 3aKOHOB B y4eOHOM MaTepHaie npodhecCHOHAIBHOTO
Xapakrepa.

Hcnonb3oBanue MHTEpHETa U1 oMcKa HH(GOpMALUK O pa3paboTKax U
IIMNUMEHECHUIX CORNEMEHHRKIX TRENTTKRIX 1 ﬂMﬂﬁd'\HLTY MATENUATIOR

3. DJIEKTPOAMHAMUKA

Onexmpocmamuka

Brrunciienne cui B3auMOJICHCTBUS TOUYEUHBIX JJIEKTPUUYECKUX 3apsI0B.
Brrunciienne Hanpss)KeHHOCTH AJIEKTPUYECKOTO IO OAHOTO U
HECKOJIBKMX TOYEYHBIX JICKTPUUYECKUX 3apsA10B. Brruncienne
MOTEHIIMANa JIEKTPUYECKOr0 OISl OJTHOTO U HECKOJIBKUX TOUEUHBIX
BJIEKTPUYECKUX 3apsaoB. M3mepeHue pa3HOCTH NOTEHIUANIOB. M3Mepenue
SHEPIUHU AJIEKTPUUECKOTO MOJIS 3apPSKEHHOT0 KOHJAEHCATOPa.
Brrunciienne sHepruu 31EKTPUUECKOTO MO 3apSKEHHOTO
KoHJeHcaTopa. Pa3paboTka miana u BO3MOKHOUM CXeMBbI JeHCTBUI
AKCIEPUMEHTAIBHOTO OMPEAEIICHUS SJIEKTPOEMKOCTH KOHAEHCATOpa U
JBJIEKTPUYECKOM MTPOHULIAEMOCTH BelecTBa. [IpoBenenne
CPaBHUTEIBHOIO aHAJIN3a TPABUTALIMOHHOTO U AJIEKTPOCTATHYECKOTO
nojei




20

Tocmosnnolil mox

N3mepenne moiHocTH 3iekTpuueckoro Toka. M3mepenne 3C u
BHYTPEHHET0 COPOTHUBIICHHS HCTOYHMKA TOKa. BhINOJIHEHNE pacueToB
CUJIBI TOKA U HAIIPSDKEHUM HA y4aCTKaX JJIEKTPUYECKUX LICTICH.
OOBbsicHeHHE Ha TPUMEPE NIEKTPUUECKON LENHU € IByMsI HCTOYHUKAMHU
toka (3/1C), B KakoM cilydae HCTOUHUK 3JIEKTPUUECKOMN dHEPTrun
paboTaeT B pexuMe reHepaTopa, a B KAKOM — B PEXKHUME MOTPEeOUTESL.
Omnpenenenue TeMIiepaTypsl HUTH HakanuBanus. Mizmepenue
UIEKTPUUECKOTO 3apsizia 3JeKTpoHa. CHATHE BOJIbTaMIIEPHOM
XapaKTepUCTUKU auoaa. ITpoBeneHne cpaBHUTENBHOTO aHAIN3A
MIOJTyIIPOBOIHUKOBBIX TUOJIOB U TPpUOJ0B. OOBsCHEHHE IPUPOABI
NEKTPUYECKOT0 TOKA B METaJlJIaX, JIEKTPOJINTaX, ra3ax, BAKyyMe U
nonynpoBoaHukax. [Ipumenenue snexrposnza B TexHuke. [Ipoenenue
CPaBHUTEIBHOTO aHAIN3a HECAMOCTOATEIBHOTO U CAMOCTOSITEILHOTO
ra3oBbIX pa3psaoB Mcnonb3oBanue MHTepHeTa ais moucka MHGopMau
0 MEPCIEKTUBAX Pa3BUTHUS MOJYIIPOBOJHUKOBOM TEXHUKHU. Y CTAHOBKA

Macnummnvie senenus

W3mepenune MHIYKIIMU MarHuTHOTO 1oJis. Berancnenue cui,
JEMCTBYIOIMX Ha MPOBOAHUK C TOKOM B MarHUTHOM Hojie. Beruucnenue
CHWJI, AEUCTBYIOUINX Ha 3JIEKTPUUECKUM 3aps]], IBUKYLIUICS B MATHUTHOM
oJe.

WccnenoBanue siBieHUN 3JIEKTPOMArHUTHON MHAYKIIUN, CAMOUHIYKIIMH.
Brruuciienue sHepruu MarauTHoro nosst. O0bsicHeHHe NpUHIIMIIA
neiictBus snekTpoasurarens. OObsCHEeHHE TPUHITUIA JSHCTBUS
reHepaTopa JIEKTPUUYECKOTr0 TOKA U 3IEKTPOU3MEPUTENBHBIX PHOOPOB.
OObscHeHre TPUHIIKIIA IEWCTBUS Macc-crieKTporpada, yckopurenei
3apspKeHHBIX yacTull. OObsICHEHUE POJIM MAarHUTHOTO OISt 3eMJIH B
KU3HU PACTEHUH, )KUBOTHBIX, yesioBeka. [IpuBenenne npumepos
MPAKTUYECKOTO MPUMEHEHUS U3yUEHHBIX SIBJIECHUI, 3aKOHOB, IPUOOPOB,
yctpoiicTs. [IpoBeieHrEe CPaBHUTEILHOIO aHAIN3a CBOMCTB
NMEKTPOCTATUYECKOT0, MArHUTHOT'O ¥ BUXPEBOT'O JIEKTPUUECKUX TOJIEH.
OObsicHEeHrE Ha IPUMEPE MAarHUTHBIX SBJICHUH, TOYeMY (PU3UKY MOKHO
paccMaTpuBaTh KaKk METaJUCLIUILINHY

4. KOJIEBAHUA 1 BOJIHBI

Mexanuueckue
KonebaHus

HccnenoBanue 3aBUCUMOCTH MEepHOa KoleOaHU MaTeMaTHYeCcKOro
MasiTHUKA OT €ro JUIMHBI, MACChl U aMIUIUTY bl KOJIEOaHUH.
HccnenoBanue 3aBUCUMOCTH NEpHOa KoneOaHui Tpy3a Ha MPpYKUHE OT
€ro Macchl M JKECTKOCTH MPYKUHBL. Bhluncienue neproaa konebanuii
MaTeMaTHYECKOr0 MasiTHUKA [10 U3BECTHOMY 3HAUEHHUIO €T0 JJINHBI.
Brruncnenue nepuojia kosebaHuii rpy3a Ha NpyKHHE [0 U3BECTHBIM
3HA4YEHHUSIM €r0 MacChl M KECTKOCTH MPYKUHBL. BpipaOoTka HaBBIKOB
BOCIPUHHUMATh, aHAJIM3UPOBATh, IEpepadbaThIBaTh U MPEAbIBIATH
nH(OPMAIIHIO B COOTBETCTBUH C IOCTaBJIEHHBIMU 3a/1a4aMu. [IpuBenenue
MIPUMEPOB aBTOKOJIeOaTeIbHBIX MEXaHN4YeCcKuX cucteM. [IpoBenenue
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Ynpyeue eonnwv

W3mepenue IMHBI 3ByKOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOCHUN
uHTephepeHH 3BYKOBBIX BOJIH. HaOntonenue u o0bsicHeHUe ABICHUN
uHTephepeHH 1 AudpaKIMu MeXaHu4IecKux BoH. [IpeacraBnenue
obacTeil MpUMEHEeHMs! yIbTPa3ByKa U MEPCIEKTUBBI €r0 UCIOJIb30BaHUS
B PA3NIUYHBIX 00JIACTSIX HAYKH, TEXHUKH, B MenuIHe. M3n0xenue cytu
9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX C BO3EHCTBUEM 3BYKOBBIX BOJIH Ha
OpraHM3M 4Y€JI0BEKa

DnexkmpomacHummwle
Konebanus

Habumoienue ocuusuiorpaMm rapMOHUYECKUX KojieOaHUi CHIIBI TOKA B
uenu. M3smepenune a1eKTpoeMKOCTH KOHAeHcaTopa. M3mepenune
WHIYKTUBHOCTh KaTyLIKH.

HccnenoBanue siBleHUs 3IEKTPUYECKOTO pE30HAHCa B I10CJIEI0BATEIbHOM
uenu. [IpoBeeHne aHaoruu Mexay GU3NYECKUMH BEIMYMHAMH,
XapaKTEePU3YIOIIUMU MEXaHUYECKYIO U AJIEKTPOMATHUTHYIO
KojebaTenbHble cucTeMbl. PacueT 3HaueHui CHIIBI TOKA U HAPSDKEHUS Ha
3JIeMEHTaX LIeMH MePEeMEeHHOro Toka. MccnenoBanue npuHIMIA A1SUCTBUS
Tpanchopmaropa. MccnenoBanue npuHIUna JeiHCTBUS TeHEpaTopa
nepeMeHHoro Toka. Mcnonb3oBanne MHTEepHEeTa 17151 TTOMCKA
MH(OPMALIUK O COBPEMEHHBIX CIIOCO0aX Nepeaadn IeKTPOIHEPTUH

afleKmPOMaZHquHble
B60JIHbl

OcymiecTBiieHre paguonepenayn u paguonpuema. MccnenoBanue
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C TIOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3BuTHE IEGHHOCTHOTO OTHOIICHHUS K U3Y4aeMbIM Ha YpOKax (PU3UKH
00BEKTAM U OCBAaMBAaEMBIM BUIAM JesITENLHOCTH. OObsICHEHNE
MPUHIUITUATBEHOTO Pa3Inyus IPUPOIbI YIPYTUX U SJEKTPOMArHUTHBIX
BOJIH. M31105%K€HME CYTH DKOJOTHYECKUX TIPOOJIEM, CBSI3aHHBIX C
ANEKTPOMArHUTHBIMU KoJieOaHUsIMU U BolHaMU. OOBsSCHEHUE POIIU
3JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIIeIOBaHUAX Bcenennoi

5. OIITUKA

Ilpupooa ceema

[IprMeHeHne Ha IPAaKTUKE 3aKOHOB OTPAKEHMS U MPEJIOMIICHHSI CBETa
IIpY peleHnH 3aaa4d. OnpeaeeHne ClieKTPAIbHBIX TPaHUI
YYBCTBUTEIHHOCTH YEJIOBEUECKOTO I1a3a. Y MEHUE CTPOUTH N300paskeHUs
MIPEAMETOB, JIaBAEMbI€ JTUH3aMH. Pacder pacCTOSIHUS OT JIMH3BI 10
n3o0pakeHus npenmera. Pacuet ontudeckoit cuisl IMH3bL. M3Mepenue
(hOKyCHOro paccTosiHUS JTUH3BI. VcnbITanne Moiesiell MUKpOocKona 1
TEJIECKOIa
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Bonnosvie ceoticmesa
ceema

Habmronenue siBineHust nHTEpHEPEHINH 3JIEKTPOMArHUTHBIX BOJIH.
HaGmonenune sBneHnst Tupakiy SIEKTPOMarHUTHBIX BOJIH.
Habnronenue siBieHus MOJISIPU3AIMU JIEKTPOMArHUTHBIX BOJIH.
W3mepenne JUTHBI CBETOBOM BOJIHBI 110 PE3yJIbTaTaM HaOIIOICHHS
apneHust nuaTeppepenun. Habmronenue sBieHust [udpakiuy cBera.
HaGmonenue siBneHus monsiprusauy 1 quctepcun ceera. [lonck
Pa3IMYMii U CXOJICTBA MEXKY TU(PPAKIUOHHBIM U IUCIEPCUOHHBIM
criektpamu. [IpuBenenre npuMepoB MOSBICHHUS B IPUPOJIE U
WCIIOJIb30BAHUS B TEXHUKE SIBJICHUN MHTEp(epeHunn, Tuppakiuuy,
NOJISIPU3ALMH U AUCTIepcuu cBeTa. Ilepeuncienne MEeTo10B MO3HAHUS,
KOTOPBIE HCIIOJIB30BAHbI IPH U3YYEHUH YKA3aHHBIX SBICHHUN

6. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

Ocnosvl cneyuanivbHol
meopuu
OMHOCUMENbHOCTNU

OO0bscHeHre 3HaYMMOCTH ofbITa Malikenscona-Mopiu
dopmynuposanue nocrynato. O0bsicHeHue YD dekTa 3amenIeHIs
BpeMeHH. Pacuer sHepruu nokos, UMIysbca, SHEPTUU CBOOOAHOMN
yacTHUIbl BeipaboTka HaBBIKOB BOCIIPUHUMATD, AaHAJTU3UPOBATh,
nepepadbaTbIBaTh U MPEAbSBIATh HH(OOPMALIUIO B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/la4aMu

7. DJIEMEHTBI KBAHTOBOU ®U3UKU

Keanmosas onmuka

Hab6monenue dortosnekrpuueckoro sdpdexra. O0bsicHEHNE 3aKOHOB
CroseroBa 1 1aBJICHMS CBETa OCHOBE KBAHTOBBIX IIpe/icTaBlIcHUN. Pacyer
MaKCUMaJIbHON KHHETUYECKON YHEPTUHU FIEKTPOHOB NIPU
¢doroanexTpuyeckoM 3 dexre.

Omnpenenenue pabOThl BBIX0/A AIEKTPOHA 110 TpapuKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETHYECKON SHEPTUHU (POTOINEKTPOHOB OT YACTOTHI
cBeta. I3mepenue paboTel BeIxoj1a a5ekTpoHa. [lepeuncienne npubopon
YCTAHOBKH, B KOTOPBIX IPUMEHsIETCsl 6€3-UHEpLHUOHHOCTh (oTo3ddekTa.
OO0BsicHeHrEe KOPITYCKYJISIPHO-BOJTHOBOTO JIyaJIi3Ma CBOMCTB (DOTOHOB.
OOBsicHeHHE pOJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKU

Duzuxa amoma

HalGmronenne nuHeHvyaThix CIEKTPOB. PacdyeT 4acTOTHI 1 JUTMHBI BOJTHBI
HCITyCKaeMOI'o CBETa IPU MIEPEXO0/I€ aTOMa BOAOPOJAa U3 OJHOTO
CTallMOHAPHOI'O COCTOSIHUS B ipyroe. OO0bsACHEHNE MPOUCX0XKICHUS
JIMHENYATOro CIIEKTpa aTOMa BOJIOPOAA U PA3JINYUS JIMHEHYATHIX
CIEKTPOB Pa3IN4HbIX Ta30B. MccienoBanue IMHENYATOro CIIeKTPA.
Boruncnenue 1IMHBI BOJIHBI /1€ bpoiiis 4acTUIbl ¢ U3BECTHBIM 3HAYEHUEM
HUMITyJIbCa. I/ICCJ’IC}IOBaHI/Ie IIpUHIUIIA pa6OTBI J'IIOMI/IHCCIIGHTHOI\/II JIaMIIBI.
HabmtoneHnue u o0bsicHeHne pUHIMIIA AeHCcTBH Ja3epa. [IpuBeneHue
MIPUMEPOB UCIOIb30BaHUS Ja3epa B COBPEMEHHON HayKe U TEXHHKE.
Hcnonb3oBanue MHTEpHETA /U1 OMCKAa HHPOPMALIUU O TIEPCIEKTUBAX
MIPUMEHEHHUSI Jla3epa
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Dusuxka amomHoco
a0pa

Habmronenue TpexoB anb(a-yactul] B kamepe BuiabcoHa.
PeructpupoBanue s1epHbIX U3JIYYEHUN C MOMOILBIO cueTuuKa ['eirepa.
Pacuer sHepruu cBsi3u aTOMHBIX sJIEP.

Onpenenenue 3apsiia 1 MacCOBOIO YMCIIA AaTOMHOTO 51Ipa, BO3HUKAKOLIETO
B pe3yJIbTaTe paAMOaKTUBHOIO pacnaja.

Brruncnenue sHepruu, 0cBOOOXKAAI0IIEH s IPU PaIMOaKTUBHOM pacajie.
Ornpezenenre NpoAyKTOB sIEPHON peakiuu. Beraucienue sneprum,
0CBOOOKIArOIIEHCs MPH sIepHBIX peakuusax. [loHnmanue npeumymiecTs
Y HEJJOCTATKOB UCIOJIb30BAHUS AaTOMHOM SHEPTUU U MOHU3UPYIOIIHUX
W3JIy4€HUI B IPOMBIIUIEHHOCTH, MeauuuHe. M3ioxenue cytu
IKOJIOTHYECKUX TPOOIIEM, CBSI3aHHBIX C OMOJIOTUYECKUM JICHCTBUEM
paanoakTUBHBIX u3nydeHuil. [IpoBeneHue knaccupukanuu
AJIEMEHTAPHBIX YACTHII 110 X (PU3HUECKUM XapaKTepUCTUKaM (Macce,
3apsy, BpeMEHH KU3HU, CIUHY | T.1.). [IpencraBienue o xapakrepe
YETHIPEX TUMOB (QYyHIAMEHTAIbHBIX B3aUMOJICHCTBUM 2JIEMEHTAPHBIX
yacTull B Buje Ta0nuibl. [loHnMaHue IIeHHOCTe HayuYHOTO MO3HAHUS
MUpa He BOOOIIE JIsl YeJIOBEYECTBA B LIEJIOM, a JJIsl KaXKJA0ro
00yuaroIerocs JMYHO, IEHHOCTEH OBIIAJICHHS METOI0M HAyYHOTO
MTO3HAHUS JIJIS IOCTHDKCHUS yCIiexa B JIFOOOM BHJIC TPAKTHYCCKOMH
NEeATEIbHOCTH

8. DBOJIIOLIM S BCEJIEHHOU

Cmpoenue u pazsumue
Bcenennoii

HaGmronenue 3a 3Be3namu, JIyHOH 1 TiJTaHETaMU B TEJIECKOTI.
HaOmroaenue coTHEUHBIX MATEH ¢ MOMOIIBIO TEJISCKOIA U COJTHEUHOTO
skpana. Mcnonb3zoBanue MHTEepHEeTa 171 oucka n3o0paxeHui
KOCMHUYECKHX 00BEKTOB M MH(pOpMaIK 00 UX OCOOEHHOCTAX
OO6cyxaeHre BO3MOXKHBIX CIIEHApUEB 3BOJIOMH BceneHHOM.
Hcnons3oBanue MHTepHETA 715 TOMCKA COBPEMEHHOM HH(OpMAIIIH O
pasButuu Beenennoit. Onienka nHGOpMaIK ¢ TO3UIMH €€ CBOMCTB:
JIOCTOBEPHOCTH, 00bEKTUBHOCTH, MOJTHOTHI, aKTyallbHOCTH U T.1I.

Deonoyus 36e30.
T'unomesa
NPOUCXOHCOEHUS
Conneunoti cucmemol

Brruucnenue sHepruu, 0CBOO0XKIAIOIICHCS TIPU TEPMOSICPHBIX
peakuusax. DopMynupoBKa IpodIeM TEPMOSACPHON SHEPTETHKH.
OO0bBsACHEHNE BIMAHUS COTHEYHON aKTUBHOCTH Ha 3emiro. [lonnmanne
POJIN KOCMUYECKHUX UCCIIEIOBAHUIN, UX HAYYHOTO U SKOHOMUYECKOTO
3HaueHus1. OOCYKICHNE COBPEMEHHBIX TUIIOTE3 O TPOUCXOKICHUN
CoaHEYHOH CUCTEMBI




YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI ®U3UKA

Jns  ocBoeHuss mporpammbl  yueOHOM nucuuruiMHbl Pusznka B KOJJIEIKE,
peanmsyromieM o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero obmiero oOpa3oBaHUs B Ipeaenax
ocsoeHust OIIOII CIIO mno cneunanbHocTH 15.02.14 OcHameHnue cpeacTBamu
ABTOMATH3AIMHA TEXHOJOTHMYECKHUX TIPOIIECCOB W TPOU3BOACTB (IO OTpacisiM) Ha 0ase
OCHOBHOT0 0011ero o0pa3zoBaHusi, UMeeTcs y4eOHbIil kaOuHeT OU3MKHU, B KOTOPOM HUMEETCs
BO3MOKHOCTh 00€CTIeqnTh CBOOOIHBIN AOCTYH B IHTEpHET BO BpeMs y4eOHOTO 3aHATHUS U B
nepuo] BHEY4eOHOI 1eATebHOCTH 00yYaroIIUXCSl.

INEPEYEHDb YYEBHbIX I/I3I[1§HI/II71, HUHTEPHET-PECYPCOB,
JOINOJIHUTEJIBHOU JIUTEPATYPbI

Jna cmyoenmoe

HmutpueBa B.®. ®usumka mana npodeccwii M CHCHUAIBHOCTEH TEXHHYECKOTO
npoduiis: yaeOHHK it 00pa30BaTEeNbHBIX YUPESKISHUH cpel. mpod. oOpazoBanus. — M.,
2019.

HdmutpueBa B.®. @wusumka ans npodeccnii UM CHENUATBHOCTEH TEXHUYECKOTO
npoduiss. COopHUK 3a7a4: y4eO. mocodue st 00pa3oBaTeIbHBIX YUPSKISHUHN cpell. pod.
obpazoBanusa. — M., 2019.

Hmutpuea B.®., Bacunbe JIL.U. ®usmka mis npodeccuid W CrenUaIbHOCTEH
TexHn4yeckoro npoduid. KoHTpoiabHble MaTepHaibl: yued. MocoOust s YUpexKIeHUH cpent.
npod. oopazoBanus B.®. Imutpuena, JI. . Bacunbes. — M., 2018.

HdmutpueBa B.®. @dusumka ans npodeccnii M CHENUATBHOCTEH TEXHUYECKOTO
npodwmia. JlabopaTtopHelid MpakTHKyM: y4deO. mocoOust uis yupexaeHud cped. mpod.
obpazoBanus B. ®@. /Imutpuena, A.B. Kopxyes, O.B. Myprasuna. — M., 20109.

dmutpueBa B.®D. ®usuxa s npodeccuii M CHENUATbHOCTEH TEXHUYECKOIO
npouIIs: 3JIEKTPOHHBIN yuel.-MeToI. KOMIUIEKC Ui 00pa30BaTeNbHbIX YUPESKICHUN Cpel.
mpo¢. obpazoBanus. — M., 2019.

HOmutpueBa B.®. dusuka ans npodeccuil M cHenuanbHOCTEH TEXHUYECKOTO
npo¢uIs: 3JIEKTPOHHOE yueOHOe U3/jaHue (MHTEPAKTUBHOE 3JICKTPOHHOE MPUIIOKEHUE) JUIS
00pa3oBaTeNbHBIX YUpEKIeHUN cpea. mpod. oopasosanus. — M., 2019.

Tpodumosa T.H., ®@upco A.B. dusuka ans npodeccuil U cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HaYyYHOTO npoduieii: CoopHuk 3anad. — M., 20109.

Tpodumosa T.M., ®@upcoB A.B. dusuka ans npodeccuil U coenuagbHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO npoduieii: Pemenus 3amaq. — M., 20109.

@upcoB A.B. dusuka ans mpodeccuii M crenMaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAy4yHOro mpoduiieil: yueOHUK i 00pa3oBaTelbHBIX YUPEXKJICHHH Cpe.
npod. obpazosanus / mox pea. T. Y. Tpobumoroii. — M., 2019.

/na npenodasameneii
®enepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pea. denepaabHbIX 3aKOHOB OT

07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
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05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-D3, c usm.,
BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-@3 ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.) «O6 ob6pa3zoBanuu B Poccuiickoit deneparumy.

[Tpuka3 MunuctepctBa oOpazoBanus U Hayku PO «O06 yTBepxkaeHNH deaepaTbHOro
rOCYJapCTBEHHOTO  00pa3oBaTelNbHOTO  CTaHAapTra CpeaHero  (IOJHOTo) — OOMIEero
oOpaszoBanus» (3apeructpupoad B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3 Muno6puayku Poccun ot 31.12.2015 Ne 1578 «O BHeceHMH W3MEHEHHI B
[Tpuka3 MunuctepcTBa oOpazoBanust 1 Hayku Poccuiickoit ®eneparmu ot 17.05.2012 Neo
413 “O6 yrBepkaeHuu (enepanbHOr0 TOCYIapCTBEHHOIO0 00pa30BaTEIBbHOTO CTaHAApTa
cpenHero (IMOJIHOr0) 00IIero 00pa3oBaHus ».

[Ipumepnass ocHoBHasi oOpa3oBaTelbHasi IMporpaMma CpegHEero  oOIero
oOpazoBaHus,  OJIOOpeHHass  pemeHueM  QeAepaJbHOr0  Y4eOHO-METOAMYECKOTO
o0beauHeHns: 1o o0memMy oOpaszoBaHuio (mpoTokosn oT 28 wmions 2016 1. Ne 2/16-3) ¢
Y4€TOM YTOYHEHMM U JONOJHEHUH, 0100peHHbIx HayuHo-meToquueckum coBetoM LleHnTpa
npodeccuoHanbHOro obpasoBanusi u cucreM kBanupukamuii PI'AY «DUPO» (IIpotokon
Ne 3 ot 25 mas 2019r)

[Tucemo JlemapraMeHTa rocy1apcTBEHHOW TOJIMTHKH B chepe TMOATOTOBKU pabounx
kanpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHpmanuu 1o
OpraHM3alli IOJIYYE€HHUs CpeIHero oO0mero oOpa3oBaHus B Tpelesax OCBOCHHS
o0pa3oBaTeNbHBIX MPOrpaMM CpeaHero mnpodeccHoHambHOro o0pa3oBaHHus Ha 0aze
OCHOBHOTO 00111ero o0pa3oBaHUs C y4eTOM TpebOoBaHMil (heepaabHBIX FOCYAapCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB M IOIy4aeMOH NPOQPEcCHr WIM CHENHUaTbHOCTA CPEIHETO
poeCCHOHATTLHOTO 00Pa30BaAHUSI.

Humepnem- pecypcui

www.fcior.edu.ru  (PenepanbHblii  HeHTp  HHPOPMALMOHHO-00Pa30BaTENBHBIX
pecypcoB). wwww.dic.academic.ru (Axagemuk. CloBapy U SHIIUKIONEIHH).

www.booksgid.com (Books Gid. Dnextponnas 6ubamnoreka). www.globalteka.ru
(I'moGanTeka. ['mobanbHas 6ubmMoTeka Hay4HbIX pecypcoB). www.window.edu.ru (Equnoe
OKHO JIOCTyna K oOpa3oBaTelbHBIM pecypcam). www.st-books.ru (Jlyumras ydeOHas
TuTEpaTypa).

www.school.edu.ru  (Poccuiickuii oOpa3oBarenbHbli  mopTan. JlOCTYNHOCTD,
Ka4yecTBO, 3P (HEKTUBHOCTB).

www.ru/book (OnexktponHas 6ubianoTeuHas cucrema). www.alleng.ru/edu/phys.htm
(O6pazoBatenbHbIe pecypcbl IHTepHeTa — DPu3nka).

www.school-collection.edu.ru (Equnas xosutekiust muppOBBIX 00pa3oBaTEIbHBIX
pecypcoB). https/fiz.1september.ru (yuebHO-MeTOqUUECKast razeTa «Dusnkay).

www.n-t.ru/nl/fz (HoGeneBckue maypeatsl o usuke). www.nuclphys.sinp.msu.ru
(Snepnas ¢pusuka B Uurepuere). www.college.ru/fizika (Ilogrotoska x EI'D).

www.kvant.mccme.ru  (Hay4HO-TOMYJSIPHBIM  (PU3MKO-MaTEMaTHUECKUNA KypHaJ
«KBanT»).

www.yos.ru/natural-sciences/html (ecrecTBeHHO-HAyUHBIH XypHAT U MOJIOJCKH
«I1yTp B HayKy»).
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KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM

JUCIHUIIVIMHBI

PesyabTaTnl 00yueHus

®opMbI 1 METOAbI KOHTPOJISI H
OlIeHKH pe3YJIbTATOB 00y4eHusl

JInyHOCTHBIE:!

— YMEHHE UCHOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM
¢bu3nveckoil HayKu U GU3NIECKUX TEXHOJIOTUH JUIS
MOBBIIIEHUS] COOCTBEHHOI'O MHTEJIEKTYalbHOTO Pa3BUTHS B
BBIOpaHHOM PO ECCUOHATLHON eATENbHOCTH;

— YMEHHE CaMOCTOSATENbHO J100BIBATH HOBbIE IS ce0s
¢busnveckre 3HaHMs, UCTIONb3YS JIUIsl STOTO JOCTYITHBIE
MCTOYHUKH UH(POPMALINY;

— YMEHHE BBICTPanBaTh KOHCTPYKTUBHBIC B3AUMOOTHOIIICHUS
B KOMaH/I€ 110 PEIIEHUI0 OOIIUX 3a/ay;

— YMEHHE YIPABJIATh CBOEH IT03HABATEIbHOU
JeSITebHOCTBIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO PA3BUTHUS

HaoOmronenue, 3a IesTeIbHOCTBIO
00y4aroIIuXCcst, SKCIEPTHAs
OIICHKA, aHaJI13 peepaToB,
JIOKJIaI0B, HCCIENOBATEIBCKUX
IPOCKTOB.

MeranpeameTHsie:

— HCIO0JIb30BAHUE PA3JIMYHBIX BU/I0B II03HABATEIbHOM
JEeSTeNbHOCTH [Tl pelIeHus (pu3nueckux 3aaad, IpuMeHeHne
OCHOBHBIX METOJIOB IMO3HAHMS (HAOIIOICHNUS,

OTMCAHUs, U3MEPEHHUS, SKCIIEPUMEHTA) TSl U3y4eHUs
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH JIECTBUTEIIBHOCTH;

— HUCIIOJIb30BAHNE OCHOBHBIX UHTEIJUIEKTYaJIbHBIX ONEpaLlUii:
MOCTAHOBKH 33724, (OpPMYINPOBaHUS TUIIOTE3, aHAIN3A U
CUHTE3a, CpaBHEHUS, 0000IIEeHNUs, CUCTEeMAaTHU3alIUH,
BBISIBIICHUSI IPUYHUHHO-CJIC/ICTBEHHBIX CBS3€H, MOKCKA
aHaJIoroB, GOPMYIUPOBAHUS BHIBOJOB I U3YUCHHUS
Pa3IUYHBIX CTOPOH (PU3UIECKUX OOBEKTOB, SIBICHUN U
MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCSI B MPOPECCUOHANBHOM cdepe;

— YMEHHE F€HEpUPOBATh UJEH U ONPEAEIATh CPEIACTBA,
HE0OXO0IMMBIE I UX pean3alluy;

— YMEHHE UCIO0JIb30BaTh Pa3IUYHbIE UCTOUHUKU IS
noJiydeHus: (pu3nueckoi HHPpopMaIu, OLlEeHUBATh €€
JOCTOBEPHOCTD

DkcrnepTHoe HalIr0IeHue 3a
JIeSITEIbBHOCTBHIO 00yUaroIuxcs,
TECTUPOBAHUE.

[IpenmerHsie:

— BJIaJICHHE OCHOBOIOJATAOIIMMHU (PU3NIECKUMU
MOHATHUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU;
YBEPEHHOE UCIOJIb30BaHNEe (PU3NYECKON TEPMUHOJIOTUH U
CHUMBOJIUKH;

— BIIa/ICHHE OCHOBHBIMM METO/IaMU HAyYHOTO IT03HAHUS,
WCTIOB3YEMBIMH B (hU3UKE: HAOTIOIEHUEM, OTTUCAHUEM,
U3MEPEHUEM, DKCIIEPUMEHTOM;

— yMeHHsI 00pabaTbIiBaTh pe3ysIbTaThl H3MEPEHUIH,
Oo0OHapy>KUBaTh 3aBUCUMOCTb MEXIY (PU3UIECKUMU
BEJIMYUHAMU, OOBSCHATH MOTYYEHHbIE PE3YIbTaThl U JIENaTh
BBIBOJIBI;

— ¢()OpMHUPOBAHHOCTh YMEHHUS pemiaTh GU3NYECcKue 3a7aun

Y CTHBIN onpoc HA JEKIUSAX,
MPaKTUYECKHUX 3AHITHUSX,
TECTUPOBAHUE, TUCEMEHHBIE
CaMOCTOSITENIbHBIE PAOOTHI,
OreHka pe3yabTaToB
BBITIOJIHEHUS JOMAILIHETO
3a/IaHMS.
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