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INOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamma o0mieoOpa3zoBaTeabHON yueOHOH AUCUMIUIMHBI «DHU3UKa» Mpe-
HazHaveHa i u3ydeHust ¢puszuku B ['BIIOY KK «KTOK» peanusyromiem o06pa3oBaTebHYIO
mporpaMMmy cpenHero oomiero oOpa3oBaHHUSI B Ipelesiax OCBOSHHS OCHOBHOW mpodeccho-
HaJpHOUM oOpazoBatenbHOM mporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO 00IIEero 00-
pasoBanusi s mpodeccuid  TexHumueckoro mnpoduis:  08.01.10 Macrep  KUIMIIHO-
KOMMYHAJILHOTO X03sicTBa (mpuka3 MunoOpHayku Poccum ot 29.01.2016r. Ne 50 3aperu-
crpupoBano B Muntocte Poccun ot 24.02.2016r. Ne 41197) rexamnueckuii npogpuns, TOIT-50

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemnero oOIiero
00pa3oBaHMsl, MPEABABISIEMbIX K CTPYKTYPE, COICPIKAHUIO U PE3yabTaTaM OCBOCHHS y4eOHOM
auctUIinHbel «Du3nKa», 1 B COOTBETCTBUH ¢ PekoMeHalusIMu 10 OpraHu3aluy MoJydeHus
cpeaHero oomero oOpa3oBaHus B MpeJesiaX OCBOSHHS 00pa30BaTEIbHBIX MPOTPAMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHusl Ha 0aze OCHOBHOTO 00IIero obpa3oBaHus, C YUE€TOM Tpe-
OoBaHMi1 (enepaabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOIY4aeMOH MPo-
deccun cpeanero npodeccuoHaIbHOro 00pa3oBanus (muchkMo JlemapraMeHTa rocynapcTBeH-
HOW TOJIMTHKU B cepe moarotoBku padoumx kaapo u JAIIO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259) ¢ yuerom [IpumMepHOii OCHOBHO# 00pa30BaTEIbHON MPOTPAMMBbI CPE/I-
Hero oOmiero o0pa3oBaHMs, OJOOPEHHOW pemnieHrneM (eaeparbHOro yaeO0HO-METOHYECKOTO
o0BbeIMHEHUS 10 0011IeMy 00pa3zoBaHuio (IpoTokoid OT 28 uroHs 2016 1. Ne 2/16-3).

Copneprxanue mporpammbl «Du3nKay HAIPaBIEHO HAa TOCTHYKEHUE CIISIYIOIINX Heaei:

® OCBOEHHUE 3HaHWI O PyHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHAX WM MPHUHILIMIIAX, JIEKa-
IIMX B OCHOBE COBPEMEHHOH (h)M3MYECKON KapTHHBI MHpPa; HanmOoJjiee BaXKHBIX OTKPBITHSAX B
obnacTi (PU3MKH, OKa3aBIIUX ONpEENAIONIee BIUSIHUE Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;
METOAaX Hay4HOI'0 I03HAHUS IIPUPOLBI;

® OBJAJCHHE YMEHUSMH MPOBOJAUTH HAOIOIEHHUS, TUITAHUPOBATh U BBITIOJHATH JKCIIe-
PUMEHTHI, BBIIBUTATh TUTIOTE3bI U CTPOUTH MOJECIIU, TPUMEHSATDH MOTyYEHHBIC 3HAHUA 110 (u-
3UKe 7151 OOBSICHEHHs pa3HOOOPAa3HBIX (PU3NYECKUX SBICHUN M CBOWCTB BEIIECTB; MpPaKTHUYe-
CKOTO HCTIOb30BaHMs (PU3NUECKUX 3HAHUH; OIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON
nH(popManuu;

® pa3BHUTHE MO3HABATEILHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOO-
HOCTEW B TpoIecce MPHOOpeTeHusl 3HaHUN U yMEHUI 10 (PU3HUKE ¢ UCIOIB30BaHUEM pas3Nny-
HBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTHIA;

® BOCHHUTaHUE Y6C)K)ICHHOCTI/I B BO3MOXHOCTH ITIO3HAHHUS 3aKOHOB HpI/IpOJII)I;
HUCIIOJIB30BaHUSA JIOCTI/I)KGHI/Iﬁ CbI/ISI/IKI/I Ha 6.]'[31"0 paSBI/ITI/ISI T-Ie.]'IOBe‘IeCKOI\/'I OUBUIINU3aIINH,
HEOOXOIMMOCTH  COTPYIHHUYECTBA B TMPOIECCE COBMECTHOTO BBIMOJTHEHHUS  3ajad,
YBa)KI/ITeJ'II)HOFO OTHOIIICHUS K MHCHHUIO OIIIIOHCHTA HpI/I O6Cy>1()IeHI/II/I HpO6HeM
€CTECTBEHHOHAY4YHOI'O  COJIEpKaHUsl; TOTOBHOCTH K  MOPAJIbHO-ITHYECKON  OIEHKE
HUCITIOJIB30BaAHUS Hay‘-IHI)IX HOCTH)KGHHﬁ, ‘—IYBCTBa OTBETCTBCHHOCTH 3a 3a1111/1Ty OKPY)KaI-OHIeﬁ
Cpelibl;

® HCTOJB30BAHUE MPHUOOPETEHHBIX 3HAHUNW M YMEHUH ISl PElIeHUS MPaKTHYECKHX
3a7a4  IOBCEAHEBHOM  JKM3HU, oOecrneuyeHuss Oe30MacHOCTH COOCTBECHHOM  KH3HH,
paIrMoOHAIBHOTO TPHUPOIOIIONH30BAHUAS U OXPAHBl OKPYXKAIOIMICH Cpebl W BO3MOXKHOCTSIMH
MPUMEHEHUsT 3HAHWW TpU  pelIeHHH  3a7ad, BO3HHUKAIOIUX B  TOCIEAYIOMICH
po¢eCCHOHAIBHON e TETHHOCTH.

B paGouyro mporpaMMmy BKJIIOUEHO COJIEp>KaHUE, HalpaBlIeHHOEe Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMITETCHIINM, HeoOXoauMBbIX i kadyecTBeHHOTo ocBoeHUs: OITOIT CITIO na 6a3ze
OCHOBHOTO 00IIIeT0 00pa30BaHus ¢ MOJTYYCHHEM CPETHETO 00IIero 00pa3oBaHust; MPOTPaMMbl
MOJITOTOBKH KBaJTU(HUIIMPOBAHHBIX padounx, cayxkamux, (ITTIKPC).



OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JAUCIHUIIIINHBI
«DPUSUKA»

B ocHoBe yueOHOM qucuuiuinibl «Du3nkay JIexKUT ycTaHOBKA Ha (hOpMUpPOBaHUE y 00Yy-
YaeMbIX CUCTEM 0a30BBIX MOHATHA (PM3UKH U MPEICTABICHUNA O COBPEMEHHOH (hM3NYECKOM
KapTHHE MHpa, a TaKXKe BbIpaObOTKa YMEHMH NMPUMEHATh (pU3MUECKUe 3HAHUSA, KaK B mpodec-
CHOHAJIBHOW JAEATENbHOCTH, TaK U JUISI PEILICHHS )KU3HEHHBIX 3a/1a4.

MHorue oJyioKeHusl, pa3BuBaeMble (PU3UKON, paCCMaTPUBAIOTCS KaK OCHOBA CO3JaHMs U
WCTOJIb30BaHUSI UH()OPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TexHonorui (MKT) - omHoro u3
HauboJiee 3HAYUMBbIX TEXHOJOTUYECKUX JOCTH)KEHUI COBPEMEHHOMN LIMBUIU3ALMH.

®dusnka uMeeT 04eHb 0OJbIIOe M BCE BO3PACTAIOIIEE YUCIO MEKAUCUUIUIMHAPHBIX CBS-
3eil, npu4YEéM Kak Ha ypOBHE MOHATUHHOIO anmapara, Tak 1 Ha ypoBHE HHCTpyMeHTapus. Cka-
3aHHOE TMO3BOJISIET paccMaTpUBaTh PU3UKY KaK «METATUCHUILIMHY», KOTOpask MPeAOCTaBIIsSET
MEXIUCIUITIIMHAPHBIN S3bIK AJIs1 ONIMCAHUs HAYYHOM KapTHHbBI MUpA.

®duszuka ABISIETCS CUCTEMOOOPa3yoIUM (GaKTOPOM JUIsl ECTECTBEHHOHAYUYHBIX Y4€OHBIX
IIPEIMETOB, IOCKOJIbKY (pU3MUECKUE 3aKOHBI JISKAT B OCHOBE COJIEPIKAHUS XMMUHU, OMOJIOTHUHY,
reorpadguu, aCTpPOHOMHUH M CIIEHUANBHBIX JUCHUIUIMH (TEXHHUYECKas MEXaHHKa, IEKTPOTEX-
HUKa, IEKTPOHUKA U Jp.). YuebHas aucuumuimHa «DPu3nKa» CO3/1aeT yHHUBEpCalIbHYIO 0a3y
IUIsL U3y4eHHst 001Ienpo(ecCHOHAIBHBIX M CIISIHATBHBIX UCHUILINH, 3aKJIaAbIBas PyHIAMEHT
MOCTIEIYIOIEro 00y4eHus CTyIEHTOB.

OOnanast TOTUYECKON CTPOMHOCTBIO W ONMHPASCh HA SKCIEPUMEHTAIbHBIE (aKThl y4ueOo-
Has aucuumuinHa «®Pusnka» (GopMHUpPYET y CTYAEHTOB MOJJIMHHO HAy4YHOE MHUPOBO33PEHHUE.
@dusnKa SABISETCS OCHOBOW YYSHHS O MAaTEPHAILHOM MHUPE M pemIaeT mpodIeMbl 3TOT0 MUPA.

Nzyuenne ¢usuku B I'BIIOY KK «KT3OK», peanusyromeM oOpazoBaTesbHYIO MpO-
rpaMMmy cpeaHero obmiero oopasosanus B npeaenax ocsoenuss OIIOII CIIO na 6a3e ocHOBHO-
ro obmero oopazoBaHus, UIMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT Ipoduis npodeccuo-
HaJBLHOTO 00pa3oBaHUsA. JTO BBIpAXKAETCS 4epe3 coiepKaHue OOYy4EHHs, KOJUYECTBO YacoB,
BBIJICJIIEMBIX HAa M3Y4YE€HUE OTACIbHBIX TEM MPOTrPaMMBbI, TITyOMHY UX OCBOEHHS CTYJEHTaMHU,
gepe3 00beM M XapakTep MPAaKTUYECKUX 3aHSITHUH, BUJBI BHEAYTUTOPHOH CaMOCTOSITEIHHOMN
paloThI CTYIEHTOB.

IIpn ocBoeHun mnpogeccuil TEXHUYECKOro Mpoduis, peanusyeMoe MpH IMOATOTOBKE
o0yyaromuxcs Mo npogpeccusM TEXHUYECKOTro mnpoduis npodeccuoHanbHOro odpa3oBaHus,
MOBBIIIEHHOE BHUMAaHME YAENEHO u3yueHuto pasnena «MonekynspHas ¢usuka», «Tepmoau-
HaMMKa», OTACIbHBIX T€M pazjiena «DJIEeKTPOAMHAMHUKa» U OCOOCHHO TE€M HKOJIOTHYECKOro
coJiep’KaHus, MPUCYTCTBYIOIIMUX IMOYTH B KaxaoMm paszzaene. IlpodunpHas cocraBnsromas:
YMETh MPUMEHSTh I'a30Bble 3aKOHBI, 3aKOHBI TEIJIOBOTO PACIIUPEHUS TBEPABIX TENl U JKUAKO-
CTeM M COXpaHEHHs AJIEKTPUUYECKOro 3apsia, HaOJII0JaeMbIX B MPUPOJE U TEXHUKE U yMETh
MPUMEHSTh UX B HECTAHJAPTHBIX CUTYaIHSX.

B comepxanmne ydeOHON AMCIUIUIMHE TO (PU3MKE MPH TOATOTOBKE OOYJArONTUXCS IO
npodeccusM TEXHUYECKOTO Mpoduis NpodeccHoHaIbHOro 00pa3oBaHMs NPO(UILHOM co-
CTaBJISAIOIIEH ABIIETCS pa3aen «NEeKTPOAMHAMUKAY, TaK KaK OOJIBIIMHCTBO Mpodeccuii OTHO-
CAIUXCA K 9TOMY IPOQHIIIO, CBSI3aHBI C AIEKTPOIUHAMUKON U JIEKTPOHUKOM.

N3yuenune obmeoOpazoBaTenbHON YUeOHON NTUCIUIUIMHBI «DU3HKa» 3aBEPIIAeTCs TOIBE-
JICHHEM HUTOTOB B (JOpME HK3aMeHa B paMKax MPOMEKYTOUYHOW aTTeCTalluu CTYJIEHTOB B IPO-
ecce ocsoerust OITOII CIIO ¢ momydenueM cpemaHero odiiero oopa3oBaHusl.



MECTO YYEBHOM JUCIHUILIMHBI B YYEFHOM ILJIAHE

YueOHnast nucuuiuinHa «Pu3nka» ABISETCS Y4eOHBIM MPEAMETOM IO BBIOOPY M3 00s13a-
TeNbHOU mpeameTHoi obnactu «EctectBennbie Hayknm» OI'OC cpeanero obmiero oopa3oBa-
HUSL

B I'BIIOY KK «KT3K», peanusyromieM 00pa3oBaTeIbHy0 IPOrpaMMy CpEeIHEro 00Iero
obpazoBanus B npenenax ocoerus OIIOII CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHus,
yueOHas qucnuruinHa «Pu3nkay u3ydaercs B 001Ieo0pa3oBaTeIbHOM MUKIIE YIeOHOTO IIaHa
OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs C MOJyYEHHUEM CpeaHero oomero oo-
paszoanus (ITITKPC).

B I'BIIOY KK «KTOK» OV/[.10 ®usuka uzydaercs B 001I€00pa30BaTEILHOM IIHUKIIC
yuebHoro turana OITOIT CITO na 6a3e 0CHOBHOIO 00IIero oOpa3oBaHMsl C MOJTYICHUEM CpPe-
Hero o0miero o6pazoBaHusl.

B yue6nbix mnanax ITTTKPC mecto yueOHoi qucuurumabl «Du3nka» — B cocTtaBe o01e-
00pa30BaTeNbHBIX YU4E€OHBIX JAUCLUUIUIMH MO BBIOOPY, GOPMUPYEMBIX U3 00sI3aTENbHBIX MPE-
MeTHBIX obmacteit ®I'OC cpennero obmero obpaszoBanus, s npodeccuit CIIO coorBet-
CTBYIOIIETro Mpoduis mpodhecCHOHaTLHOTO 00pa30BaHUsl.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLTAHBI

OcBoeHue conep:kanus yaeOHou quciuminHbl «Dusnka» od6ecrnednBaeT TOCTHKEHNE
CTYJEHTAMH CJENYIOLINX pe3yJIbTaTOB:

*  JIUYHOCHIHBIX:

—  YyBCTBO IOPJIOCTH M YBaXXCHHUS K UCTOPUHU M JOCTIKEHUSIM OTEUECTBEHHOW (hn3nde-
CKOM HayKH; (PM3NYECKH I'PaMOTHOE MOBEACHUE B MPO(EeCCHOHANBHON IEeATETbHOCTH U ObITY
npu o0paIeHny ¢ MprudopamMu U yCTPOICTBaMHU;

—  TOTOBHOCTb K ITPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHUS KBaTH(pUKaLUu B U30paHHOM
npodeccnoHaNbHOM eATEIbHOCTH U 00BbEKTUBHOE OCO3HAHUE PO (PU3NYECKUX KOMITETEH-
UM B ATOM;

—  YMEHHE HCIIOJIb30BaTh TOCTH)KEHUSI COBPEMEHHON (PM3NIECKON HAYKH U (PU3NIECKUX
TEXHOJIOTUH JUIsl OBBIIIEHUS] COOCTBEHHOT'O MHTEJIEKTYalIbHOTO pa3BUTHs B BEIOPAHHOM
po¢eCCuOHANTBHON JeATETbHOCTH;

—  YMEHHE CaMOCTOSITENIbHO J00bIBaTh HOBBIE JUIs ce0sl (pru3nUecKre 3HaHUs, HCIOb3Ys
JUTSL ATOTO JTOCTYITHBIE UICTOYHUKN MHPOPMALINH;

—  yMEHHE BBICTPauBaTh KOHCTPYKTUBHbIE B3aMMOOTHOIIICHHUS B KOMAH/IE 110 PEIICHHIO
00ImMX 3a7a4;

—  yMEHHE YIpPaBIATh CBOCH MMO3HABATEIBHOM JIEATETbHOCTHIO, IPOBOIUTH CAMOOILICHKY
YPOBHsI COOCTBEHHOTO HHTEIICKTYAIEHOTO Pa3BUTHS,

o MemanpeoMemHuix:

—  HCIOJB30BaHME PA3TUYHBIX BHIOB ITO3HABATEIHLHOMN EATEIFHOCTH IS pemeHus (Hu-
3MYECKHX 337124, IPUMEHEHHE OCHOBHBIX METOOB MO3HAHUS (HAOIIOACHUS,

OTIMCaHHMSI, U3MEPEHUS, SKCIICPUMEHTA) [T U3YUEHUS Pa3IMYHBIX CTOPOH OKPY Karomen
JeWCTBUTENBHOCTH;

—  HCIOJB30BaHHWE OCHOBHBIX MHTEIUIEKTYaIBHBIX OTepaliii: TOCTAHOBKH 3a1a4H, (Hop-
MYJIHPOBaHUS THIIOTE3, aHAJIN3a M CUHTE3a, CpaBHEHHs!, 0000IIEHNs, CHCTEMAaTU3alluH, BbISB-
JIEHUS! TPUYHMHHO-CIIEJICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJIOB AJIsI
M3YUYEHUS Pa3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB, SIBICHUI U MPOIECCOB, C KOTOPBIMH
BO3HHKAET HEOOXOAMMOCTh CTAJIKMBATHCA B MpodecCHoHaNBHOU cepe;

—  yMEHHE TeHepUpOBaTh UJCH U OIIPENENIATh CPEACTBA, HEOOXOIMMBIE Ul UX pean3a-
11,

—  YMEHHE HCIIOJIb30BaTh pa3IMyHble HCTOUYHUKH JUIS TONy4YeHus (puzndeckoi nHdopma-
L[MH, OLIEHUBATh €€ JOCTOBEPHOCTH;

—  YMEHHUE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIINIO B Pa3IMYHBIX BHIAX;



—  yMEHHE MYOJUYHO MPEJICTABIIATh Pe3yabTaThl COOCTBEHHOT'O HCCIEI0BAHNUS, BECTH
JTUCKYCCHUHU, JOCTYIHO ¥ TAPMOHUYHO COYETast coAepKaHue U (OpMbI IPEACTABIIEMON HH-
dopyaiuu;

*  npeoMemHbIX:

— ¢(hOopMUPOBAHHOCTH COOCTBEHHOW MO3UIIMH 110 OTHOLIEHUIO K (hu3nueckoi nHpopma-
LIUH, ITOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB;

— ¢(hOopMUPOBAHHOCTH MPEACTABICHUIN O POJIN U MecTe PU3UKHU B COBPEMEHHON HayYHOU
KapTUHE MHUpPA; TOHUMaHue PU3NIECKON CYIIHOCTH HAOII01aeMbIX BO BCeleHHOH SBICHMIA,
poinu ¢pu3uku B GOPMUPOBAHUH KPYTro30pa U (HYHKIIMOHATLHOW IPaMOTHOCTH YeoBeKa JIs
peLIeHus IPaKTUYECKUX 3a]1a4;

— BIIaJICHUE OCHOBOMOJAraomuMu (U3NYECKUMU OHATUAMHU, 3aKOHOMEPHOCTSAMH, 3a-
KOHAMHU U TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHNE (PU3NYECKON TEPMHUHOJIOTUN U CUMBOJIMKH;

— BJIa/ICHHE OCHOBHBIMH METO/IaMU HAyYHOTO IMO3HAHUS, UCIOJIb3YEMbIMU B (DPUBHKE:
HaOJI0ICHNEM, OTIMCAaHNEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

— yMeHus 00pabaThIBaTh pe3yIbTaThl H3MEPEHUI, 00HAPYKUBATh 3aBUCUMOCTD MEXKIY
(bU3NIECKUMHU BETMIMHAMHE, OOBSICHITH IOJTYYCHHBIE PE3YIIbTATHI U I€TaTh BBIBOBI;

— c(hopMHUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUe 3a0a4u;

— c(pOpPMHPOBAHHOCTH YMEHUS NMPUMEHSTH ITOJTy4YECHHBIC 3HAHUS 1J1s1 OOBSICHEHHSI YCII0-
BUIi TpOTEKaHus (PU3UUECKUX SIBICHUI B IPUpoe, MpodeccHoHanbHOU chepe U A IpUHS-
THSI IPAKTUYECKUX PELICHUH B IIOBCEHEBHOM KU3HY;

- c(OpPMHPOBAHHOCTH COOCTBEHHOW MO3MIMU MO OTHOIIEHHIO K (pU3MUecKoi mHpopma-

[[MH, TOJIy9aeMOM M3 Pa3HbIX MCTOYHHUKOB (TEXHOJIOMMYECKHI (TEXHHMYECKHMH) NPOQHIb OpH-
EHTHPOBAH HA MPOM3BOJACTBEHHYIO, MHKEHEPHYIO M HH(OPMALMOHHYIO chephl AesATeNbHO-
ctn)?

! IIpumepHas ocHOBHAsS 06pa30BaTENbHAS HPOrPAMMA CPEIHEr0 OBIIEro 06pa3oBaHms, OJOOPEHHOI peleHHeM (eIepanbHo-
ro yueOGHO-METOJMIECKOro 00beAMHEHH s 10 001eMy 00pa3oBaHHIO (1poTokon ot 28 utons 2016 r. Ne 2/16-3)



COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

Beenenne

®duszuka — (yHIaMeHTalbHAas HayKa O IPUPO/IE.

EcrecTBeHHOHAYYHBI METOJ| MMO3HAHMSA, €TO BO3MOXXHOCTH M TPAHUIIBI PUMEHUMOCTH.
DKCIepUMEHT U TeOpHUsl B Mpoliecce MO3HaHUs Npupoisl. MojenupoBanue GU3NYECKuX sBJe-
HUW U IpoleccoB. Poilb 3KCIiepuMeHTa U TEOPUU B IIPOLECCE NO3HAHMS Ipupoasl. Ousnye-
ckas BenuuuHa. [lorpemHoctu u3Mepenuii puznueckux BenuyuH. Ousnyeckue 3aKoHbl. ['pa-
HUIBI PUMEHUMOCTH (pr3mdeckux 3akoHOB. [loHsTHE 0 (hM3MUecKoil KapTuHEe Mupa. 3Hade-
Hue pusuku npu ocBoeHuu npodeccuii CI10.

1. Mexanuka

Kunematuka. Mexanuueckoe apmxenue. [lepememenne. Ilyre. Ckopocts. PaBHOMEpHOE
MPSMOJIMHEHOE JIBM)KEHHME. YCKOpeHue. PaBHONepeMeHHOe MpsSMOJIMHENHOE JBUKEHUE.
CBobOogHoe maneHue. [IBmkeHHe Tela, OPOIIEHHOTO TOJ YIIIOM K ropu3oHTy. PaBHOMepHOE
JBUKEHUE 110 OKPYKHOCTH.

3akonbl Mexanuku Herorona. [lepsriit 3akon Hetotona. Cuita. Macca. Umnynsc. Bropoi
3akoH HbroroHa. OCHOBHOM 3aKOH KJIACCUUECKOW JuHAMUKH. Tpetuil 3akoH HproToHa. 3akoH
BCEeMHpHOTO TAroTeHus. I['paBuranmonnoe nose. Cuna tspkectu. Bec. CriocoObl u3mepeHus
Macchl Tesl. CHIIbl B MEXaHUKE.

3aKoHbI COXpaHEHUs1 B MeXaHMKe. 3aKOH COXpaHEHUs UMIYJbca. PeakTHBHOE IBMKCHUE.
PaGora cunbl. PaboTta moteHnmanbHeix cui. MomHocTh. DHeprus. Kunerndeckas sHeprus.
[ToTenunanpHas 3Heprus. 3aKOH COXpPaHEHUsI MEXaHUUecKol 3Hepruu. [IprumMeHeHne 3aKoHOB
COXpaHEHUS.
Jemoncmpayuu
3aBUCHUMOCTh TPAEKTOPHUH OT BHIOOpA CUCTEMBI OTCUETA.
Buapl MexaHU4eCKOro JBUKEHUS.
3aBHUCHMOCTb YCKOPEHUS TeJla OT €r0 MacChl M CUJIbI, IEUCTBYIONIEH HA TEJIO.

CrnoxeHue cui.

PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJICHMSI CUJI IEHCTBUS U IPOTUBOJACHCTBHS.
3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Cunel Tpenus. HeBecoMocCTs.

PeaxTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Ilpakmuueckue 3anamus

IIpakTnueckoe 3ansaTne Nel. Kunematnueckoe ypaBHeHHE MPSMOJIUHEHHOTO PaBHOMEPHOTO
Y PaBHOIIEPEMEHHOIO JABWKEHHUs. VccaenoBanue NBUKEHUSI Tefa MOJ IEHCTBUEM MTOCTOSTHHON
cwibl. M3yyeHue 3aK0Ha COXpaHEHHS UMITYJIbCa.

IpakTuyeckoe 3ansitue Ne2 V3ydenne ocoOOEHHOCTEH CHITBI TPEHUS (CKOJIBKEHHS).
IpakTuyeckoe 3ansitue Ne3. [IprMeHeHre 3aKOHOB COXPaHEHHS HA TIpUMEpE YIPYTOro U
Heynpyroro yaapa. CoxpaHeHne MEXaHUYECKON YHEPTUH IIPU IBHXKEHHUH TeJla 01 JEHCTBHEM
CHJI TSKECTH U yrpyroctu. CpaBHEHHE paObOThI CUIIBI C U3MEHEHHEM KMHETUYECKOM SHeprun
Tena. V3ydeHne 3aKk0OHOB COXpaHEHHUs Ha MPUMepe yaapa IapoB U OaUTMCTUYECKOTO MasiTHU-
Ka.

2. OCHOBBI MOJIEKYJIAPHOI PU3MKH H TEPMOAUHAMHUKHI
OcHOBBI MOJIEKYJISAPHO-KMHeTHYeCKOi Teopuu. UneanbHblii ra3. OCHOBHBIE MOJIOXKE-
HUs MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. Pasmepsl m Macca MOJIEKYJ U aTOMOB. bpoyHOB-
ckoe aswkenue. Hubdysus. Cumasl 1 SHEPrUs MEKMOJIEKYIIpHOTO B3auMoaeicTBus. Ctpoe-
HUE Ta3000pa3HbIX, )KUAKUX U TBEpABIX Tel. CKOPOCTH ABMKEHHUS MOJIEKYJ U X U3MEpEHHE.
Wneanbueiii ra3. JlaBneHue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHYECKOW TEOPUU
ra3oB. Temmneparypa u ee usmepeHue. ['a3oBbie 3aKOHBI. AOCONIOTHBIN HYJIh TEMIEPATYPHI.



TepmoauHaMuueckas 1IKajga TEMIEpPATypbl. YpaBHEHUE COCTOSHMS HICAIbHOro rasa. Mo-
JIIpHAs ra30Basi IOCTOSIHHASL.

OcHoBbI TepMoanHAMUKH. OCHOBHBIE ITOHATHUS U ONIpeeicHUs. BHyTpeHHss SHEpIUsl CH-
cTeMbl. BHyTpeHHSss sHeprus uaeaibHoro rasa. PaboTa u terora kak popMsbl Iepeiadu dHep-
ruu. TernnoeMKocTh. Y ieibHas TEIIOEMKOCTb. Y paBHEHHE TersioBoro Oananca. IlepBoe Hava-
70 TepMoauHaMuKu. AnwabatHeiid nporecc. [Ipunnmn aeiictBus TerioBor mamuHbl.  KIT]
TEIUIOBOTO JBUraTels. Bropoe Hadano tepmoauHamMuKu. TepMoauHamMuyeckasl 1IKajga TeMIle-
patyp. XosoauibHble MalnHbL. TermtoBele npurarenu. OxpaHa npuposbl.

CaoiicTBa mapos. Vcnapenue u koHeHcanus. HaceleHHbli nap u ero cBoiicraa. Ao-
COJIFOTHAsl U OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTD TEM-
IepaTypbl KUIIEHUS OT AaBiieHus. lleperpeTslii nap v ero UCNoJb30BaHUE B TEXHUKE.

CaoiicTBa KUAKOCTEH. XapaKTEPUCTUKA KUJIKOTO COCTOsIHUS BenecTBa. [loBepxHOCT-
HBIM CJIOW KUAKOCTU. DHEPIHs IOBEPXHOCTHOIO CII0s. SIBIIEHUS HA TPAHULIE )KUJIKOCTH C
TBEpbIM TesioM. KanuiisipHble SBICHMUS.

CpoiicTBa TBepAbIX TeJl. XapaKTEpUCTHKA TBEPAOrO COCTOSHUS BeLIeCTBa. YIpYrue
CBOMCTBa TBepbIX Teil. 3akoH ['yka. MexaHnueckue cBOWCTBa TBepAbIX Ten. TemnoBoe pac-
LIMPEHUE TBEPABIX TEJ U )KUAKOCTeH. [1maBnenne u xpucramumsanus.

Hemoncmpayuu

JIBmxenne OpoyHOBCKHX dacTull. Juddysus.

N3meHneHue gaBieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU MOCTOSTHHOM 00beMe.
N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

W3meHeHre BHYTpEHHEH SHEPTUU TEN IIPU COBEPILICHUH PaOOTHI.

Mopenu TenIoBbIX JBUTATEIICH.

Kunenue Boabl Ipy NOHMKEHHOM JaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBieHMSI TOBEPXHOCTHOIO HATSDKEHUS U CMAUMBAHHUSA.

Kpucrannsl, amopgHbie BelecTBa, )XKUAKOKPUCTANINYECKUE TeNa.

Ilpakmuueckue 3anamusn

IIpakTnueckoe 3ansaTre Ne4. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
ra3oB. YpaBHEHHE COCTOSHHUS H€alIbHOrO Trasa. ['a3oBble 3aKOHBI.

IMpakTuyeckoe 3ansaTue NeS. [IepBoe Hayano TepmMoaruHaMuUKu 111 n3orpoueccos. KIIT/]

TEIUIOBOW MAaIlHBI.

I[MpakTuyeckoe 3anaTue Ne6. V3amepenue BIaxxHOCTH Bo3ayxa. M3aMepeHnre moBepXHOCTHOTO
HaTsOKeHMs )KuaKocTu. Habmonenue npouecca kpuctamuzanuu M3yuenue nepopmannu pac-
TsoKeHHs. M3ydeHne TeriaoBOro pacuiupeHus TBEepabIX Ten. M3ydeHrne ocoOeHHOCTEH Tero-
BOI'0 PACILIUPEHUS BOJIBI.

3. DJIeKTpoAUHAMHUKA

JJleKTpHYeCKOe MoJie. DIEKTPUUECKUE 3apsibl. 3aKOH COXpaHeHHs 3apsaa. 3akoH Kyio-
Ha. DnekTpudeckoe nosie. HampsokeHHOCTh snekTpudeckoro moss. [IpuHmum cymneprno3uium
noniei. PabGora cun anekrpocrarndeckoro nons. [lorennuan. Pa3nocTs moTeHManoB. JKBH-
MOTEHITMATbHBIE MMOBEPXHOCTH. CBS3h MEXIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTCHITMAIOB
ANEKTPUYECKOTO ToJisd. J{uanekTpuku B snekTpuueckom mnode. Ilonspuzamnus AU3IEKTPUKOB.
[IpoBomuuku B snmekTpudeckoM monie. KonaeHcatopsl. CoeMHeHNEe KOHIEHCATOPOB B Oarta-
pero. DHeprus 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTus 3JEKTPUUECKOTO TOJIS.

3aKoHbI MOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOIUMBIE TSI BOSHUKHOBEHUS M TOJIEepXKa-
HUS AJIEKTpUYeckoro Toka. Cuja Toka U IJIOTHOCTh TOKa. 3akoH OMa juis ydacTKa Lenu
6e3 DJIC. 3aBUCUMOCTB AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepHayia, JJIMHBI U TUTOMIATN
MONEPEYHOI0 CEUYECHMs MPOBOJHUKA. 3aBUCUMOCTD DJIEKTPUUYECKOT'O COMPOTUBIIECHUS MPOBOJI-
HHUKOB OT TeMIIepaTypbl. DJIEKTPOJBIKYINAs CHJIAa MCTOYHUKA TOKa. 3akoH Oma s moJj-
Hol nenu. CoeauHeHue nMpoBOAHUKOB. COeIMHEHHE MCTOYHUKOB 3JIEKTPUUYECKON SHEPTUU B
Oarapero. 3akoH J[xoymsi— Jlenma. PaboTra m MOIIHOCTH 3JIEKTPUUYECKOTO TOKa. TeroBoe
JIEHCTBUE TOKA.



JJIeKTPUYECKHUI TOK B PAa3JIMYHBIX cCpeAax. DJICKTPUUECKUN TOK B METAJIIaX. DJIEKTPOH-
HBIN Ta3. PaboTa BbIxo/a. DIEKTPUUECKUA TOK B JIEKTPOIHTAX. DJIEKTposn3. 3akoHsl Dapa-
nesi. [IpumeHeHne 371eKTpoau3a B TEXHUKE. DJIEKTPUYECKUI TOK B razax U Bakyyme. Monusa-
1us rasa. Bunabl razoBeix paspsanoB. [lonstue o miasme. CBolicTBa U NPUMEHEHUE 3JIEKTPOH-
HBIX IYYKOB. DJIEKTPUUYECKUI TOK B MOJympoBogHuKax. CoOCTBEHHas! MPOBOJUMOCTH IOTY-
POBOIHUKOB. [ToynpoBoIHUKOBBIE TIPUOOPHI.

MarauTtHoe nmoje. BekTop MHAYKIIMM MarHMTHOrO 1oJjs. [IeficTBHEe MarHUTHOIO IOJSA Ha
MPSAMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3akOoH AMriepa. BzaumopeiictBue TOKOB. MarHuTHBIN
moTok. PaboTa mo mepeMeneHno MpoBOAHUKA C TOKOM B MAarHUTHOM mose. JleficTBue mar-
HUTHOTO I0JI Ha ABWKyIMica 3apsaa. Cuna Jlopenna. OnpeneneHue yneiapbHOro 3a- psfja.
YckopuTenu 3apsyKeHHBIX YaCTHII.

DJIEKTPOMATrHMTHAsI MHAYKIHUA. DJIEKTPOMarHUTHAs HHAYKIMA. BuxpeBoe anekTpuye-
ckoe nose. CaMOMHAYKLHS. DHEPTUs MarHUTHOT'O TOJIS.

Hemoncmpayuu

B3anmMopeicTBre 3apsyKeHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBNEKTPUKH B JIIEKTPUYECKOM MOJIE.

Konpnencaropsl. Temnnosoe nelicTBre 2IEKTPUYECKOTO TOKA.

CobcTBeHHas U MPUMECHAs: IPOBOAMMOCTH IOJIYITPOBOJHUKOB.

ITonynpoBonHukoBbIi nuoa. Tpansucrop. OneiT Opcrena.

B3anMozeincTere NpoOBOJHUKOB C TOKAMH.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4Ka MAarHUTHBIM IIOJIEM.

DNEeKTPOABUTATENb. DIEKTPOU3IMEPHUTEIBHBIE TPHOOPHI.

OnexTpoMaruuTHas uHAyKUUA. OnbiTel Qapanes.

3aBucumocts J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U MHAYKTHUBHOCTH
MIPOBOHHKA.

Pabota snexkrporeneparopa.

Tpancdopmarop.

Ilpakmuueckue 3anamusn

IIpakTnueckoe 3anaTue Ne7. M3yuenue 3axona OMa JJi ydacTKa LEMH, IOCIeI0BaTEbHOTO,

MapajuieIbHOTO COCIUHEHHUS; JJIA MONHOU 1enu. M3ydenue 3akona Oma 1j1si TIOJHOM IIETIH.
Omnpenenenne DJ[C 1 BHyTPEHHETO CONMPOTUBICHUS UCTOUYHUKA HAIPSHKEHMUSL.

IIpakTnyeckoe 3ansitue Ne8. Onpenenenne KIIJ[ vaiinuka. OnpeneneHue Temneparypsl Hu-
T JIaMITbl HAKaJIUBaHMUSL.
IIpakTnyeckoe 3ansaTue Ne9. l3ydyeHne sBIeHNs 2IEKTPOMAarHUTHON MHIYKIUH.

4. KosieGannsi 1 BOJIHBI

Mexannuyeckue koJiebanusi. KomebOarenpHoe nBKeHHe. ['apMOHMYECKHE KOJICOAHUS.
CBoOoHBIE MexaHUYecKHe KoyieOaHus. JInHeliHble MeXaHWYecKue KoyeOaTelbHbIe CHUCTe-
Mbl. [IpeBparenue >Hepruu npu KojaedareabHOM B KeHUH. CBOOOIHBIE 3aTyXalolue MeXa-
HUYecKue Konebanus. BeIHYKIeHHbIE MEXaHUYECKUE KOICOaHMUS.

Yupyrue BoJiHbl. [lonepeunsie n IpoI0IbHBIE BOJIHBL. XapaKTEpUCTUKHU BOJIHBI. Y paBHe-
HUE TI0CKOH Oerymieit BonHbl. MHTEepdhepenmus BonH. [lonarue o mudpakuuu BoiaH. 3BYKO-
BBI€ BOJTHBL. YJIBTPa3BYK U €ro MIPUMEHEHNE.

DJIeKTPOMArHuTHbIe KoJiedaHusi. CBOOOMHBIE dJIEKTpOMarHuTHele konebanus. [IpeBpa-
IIEHHE SHEPTUHU B KOJIeOaTeIbHOM KOHTYpe. 3aTyXaroliie 3JIeKTpOMarHuTHbIE KoneOaHus. ['e-
HEpaTop He3aTyXaroMIMX AJICKTPOMArHUTHBIX KoJieOaHuii. BrIHYKICHHBIC SJICKTPUUECKUE KO-
nebanus. Ilepemennsiii Tok. ['eHeparop mnepemeHHOTO TOKa. EMKOCTHOE M MHIYKTHBHOE
COMPOTHUBIICHUS NEPEMEHHOT0 TOKA. 3akoH OMa uisi 3JEKTPUYECKON IeNu MEePEeMEHHOIr0o
Toka. PaboTa m MomurHOCTH mepeMeHHoro Toka. I'eHeparopsl Toka. Tpancdopmaropsl. Toku
BbICOKOM "acToThl. [lonyuenue, nepeaaya u pacupeeieHue 3JIeKTPOIHEPTUH.



DJIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMArHUTHOE T0JIe KaK OCOOBIN BHJI MaTepuu. DIIEK-
TpOMarHuTHBIC BOJHBI. BubOpatop ['epria. OTKpbITHIA KojeOaTenbHbIi KOHTYp. M300peTeHue
paguo A. C. IlonoBeim. [Tonsitue o paguocssizu. [IpuMeHeHne 31€KTpOMarHUTHBIX BOJIH.
Jemoncmpayuu
CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJICOaHNs.

Pe3onanc.

OO6pa3zoBaHue 1 pacrpoOCTpaHEHHUE YIPYTUX BOJIH.
YacroTa konebaHui U BbICOTa TOHA 3BYKa.

CBOOOIHBIC AMEKTPOMATrHUTHBIC KOJICOaHUS.
OcmmorpaMma nepeMeHHOro ToKa.

Konnencarop B 1ienu nepeMeHHOro ToKa.

Karymika vHIyKTUBHOCTH B LIENTU IEPEMEHHOTO TOKA.
Pe3onanc B mocie0BaTeIbHON LENIH IEPEMEHHOTO TOKA.
W3nyuenue u npuem 31eKTPOMAarHUTHBIX BOJH.
Pagnocssse.
Ilpakmuueckue 3anamusn

IIpakTnueckoe 3ansaTue Nel(. M3yuenue 3aBucumoctu nepuoja Kojaedanuit HUTSHOTO (WIn

MPYXKUHHOT'0) MasiTHUKA OT JAJIMHBI HUTHU (MU Macchl rpy3a). MHIyKTUBHBIE U EMKOCTHOE CO-
IIPOTUBJICHUS B LIEIIU NIEPEMEHHOIO TOKa

5. OnTuka

IIpupona cBera. CKOpOCTh pPacIpOCTPAHEHUs CBETA. 3aKOHBI OTPAKEHUSA U MPEIOMIICHUS
csera. [lonHoe oTpakenue. Jlunssl. ['11a3 kak ontudeckas cucrema. OnTudeckue mpudopsl.

BoanoBble cBoiicTBa cBera. MHTepdepenuus cBeta. KorepeHTHOCTh CBETOBBIX JyYew.
WNuTtepdepennus B ToHKUX TuieHKax. [lonocel paBHo# Tonmunabl. Konbia Hetorona. Mcnonb-
30BaHHe MHTep(epeHnu B Hayke U TexHuke. Judpakuus cBera. Judpakuus Ha Imenu B
napajuienpHbIX Jydax. Judpakunonnas pemerka. [loustue o ronorpadun. [lonspuzanus no-
nepeuHslx BosH. [lonmspuzanus ceera. J[BoiiHoe myuenpenomiienue. Ilonspounsl. ucnepcus
cBeta. Bunpl cnexktpoB. CriekTpsl ucnyckanus. CnekTpsl MOMIOMIEHUS. YIbTpapHOIeTOBOE U
uH(pakpacHoe u3nyyeHus. Penrrenosckue 1yun. VX npupojia v cBoiicTBa.
Jemoncmpayuu
3aKOHBI OTPa)KEHUS U TIPEJIOMIICHHSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuueckue npudopsl. MuTepdepennus ceera. Judppakuus ceeta.
[Tonspuszanus ceera.
ITonyyenue criekTpa ¢ IOMOIIBIO IIPU3MBI.
[Tonyyenue cnekTpa ¢ TOMOIIBIO TUPPAKITMOHHON pereTKH. CIIeKTPOCKOIL.
Ilpakmuueckue 3anamusn
IIpakTnueckoe 3ansaTue Nell. M3yuenue uso0pakeHusi IpeIMeTOB B TOHKOM JIMH3E
IIpakTnuyeckoe 3ansitue Nel2. M3zyuenue unreppepeHunu u qudpakuuu ceera. I'pagynpos-
Ka CIIEKTPOCKOIIa M OIpeIeTICHUE JUTMHBI BOJIHBI CIIEKTPAIbHBIX JTUHUIO

6. OcHOBBI CHIEIUAJILHOI TEOPHUH OTHOCUTEJIBHOCTH
WHBapnaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMme. [loctynarsr DiiHmrelina. [Ipoctpan-
CTBO U BpeMsl CIIeLIMaIbHOU TEOPUU OTHOCUTEIHHOCTH. CBSA3b Macchl M SHEPTUU CBOOOAHOMN
YacTULIbI. DHEPIHsl TOKOSI.

7. DJ1eMeHThbl KBAHTOBOM (PM3UKHU
KBanTtoBas ontuka. TeroBoe uznyuenue. PacnpeneneHue sHepruu B crekTpe abco-
moTHO u€pHoro Tena. KanroBas rumoresa Ilnanka. @otonsl. Buemnuil ¢orosnexrpuye-
ckuit 3pdext. Buyrpenuuit poroadpdexr. Tunst porosnementos. [laBnenue creta. [lonsrue
0 KOPILYyCKYJISIPHO-BOJIHOBOM IIPUPOJIE CBETA.



®u3uka aroma. Pazputre B3rIs10B HA CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
creKkTpax Bojopoja. SnepHas moaens aroma. Oneitel 3. Pesepdopna. Moaens aroma BoJo-
pona o H.Bopy. I'unote3a ne bpoiuts. CootHomenrne Heomnpenenénuocrei [ 'eizendepra.
KBaHTOBBIE reHEpaTOPhI

®u3uka aTOMHOro sigpa. EctecTBeHHas palnOaKTUBHOCTb. 3aKOH paJMOaKTHBHOIO pac-
naaa. CrnocoObl HAOIIOAEHUS M PETHCTPALMU 3apsHKEHHbIX dacTuil. J¢ddext BaBumoBa —
UYepenkoBa. CtpoeHue aroMHoro sjapa. Jledekt maccel, SHEprusi CBA3M U YCTOWYHBOCTH
aTOMHBIX s1ep. SnepHsle peakuunu. VckycCcTBEHHasl paJiuoakTUBHOCTb. [[eneHue TsKembIx
saep. LlenHas sinepHas peakuus. YnpasisieMmas LenHas peakuus. JAnepusiii peakrop. I1o- my-
YEHUE PAJUOAKTUBHBIX M30TONOB U MX NPUMEHEHHE. buonsornueckoe nelcTBue paavo- ak-
TUBHBIX U3JIyYCHHUU. DIIEMEHTAPHBIC YACTULIBIL.

Jemoncmpayuu
dotorddexr.

JInnenyaTsIe CIIEKTPHI PA3JIMYHBIX BEIIECTB.
Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).
CueTurK MOHU3UPYIOLIUX U3JIy4YEHUH.

8. DBoaronua Beenennoii

Crtpoenue u pazsutue Beesaennoii. Hama 38e3qnas cuctema — ["anaktuka. pyrue ra-
nakTuku. beckoneunocts Beenennoi. [Tonstue o kocMonoruu. Pacmmpsromasics Beenennas.
Mopensb ropsueii Beenennoii. Ctpoenue u npoucxoxaenue ['anakruk. TémHas matepus u
TEMHAs SHEPTHUSL.

JdBosonusa 3Be3l. I'unoresa npoucxoxnenusi CoiHeuyHOl cucTeMbl. TepMoOsAEpHBIM
cuntes. [Ipobnema TepmosiiepHoii sHepretuku. DHepruss ColHIA U 3Be3/1. DBOJIONUS 3BE3].
[Tpoucxoxaenne CoMHEUHON CUCTEMBI.

Jemoncmpayuu

ConneuHas cucreMa (MOJEIb).

dororpaduu miaHeT, ceaHHbIe ¢ KOCMUYECKHX 30HI0B.
Kapra Jlynsl u nuaner.

Crpoenue u 3Bononus Beenennoil.

Tembl pedepaToB (10KI210B), HHAMBUAYAJBHBIX IPOCKTOB

o Anekcannp I'puropseBuy CtoneroB — pycckuil pusuk.

o Anexcannap Crenanosudu IlornoB — pycckuil yueHslid, H300peTaTenb pajauo.
e AnbTepHaTHBHAs SHEPIreTUKA.

e AKyCTHYECKHE CBOMCTBA ITOJIYIIPOBOIHHUKOB.

e Amnape Mapu Amnep — OCHOBOIIOJIOKHUK 3JIEKTPOAUHAMHUKH.

e ACHHXPOHHBIN IBUTaTEb.

e Actepounsl.

e ACTpOHOMMS HAIIMX JHEH.

o Artomuas ¢usuka. MU3otonsl. [IpuMenenune paiuoakTUBHBIX H30TOIOB.

e beckoHTaKkTHbIE METO/IbI KOHTPOJISl TEMIIEPATYPHI.

e bunonsipHbeie TpaH3UCTOPBI.

e bopuc CemenoBuy SAxobu — pusuk u nzodperaressb.

o Benunyaiiime oTKpeITUS PU3UKH.

o Buspl a1eKTpuUecKux pa3psaa0B. DIEKTPUUECKUE pa3psiibl HA CIyx0e YeaoBeKa.
o Biusnue nedexToB Ha PU3NUECKUE CBONCTBA KPUCTAIIIOB.

e Bcenennas u TeMHas MaTepusl.

e Tamuieo I'anuneil — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

e Tomorpadwus u ee mpuMeHEeHHE.

e JIBM>KEHHE Tesa IEPEMEHHOU MACCHI.

e Jludpakius B HAIICH KU3HU.



o JKunkue xpucTamibl.

e 3akonbl Kupxroda mist 37eKTpuyecKoi 1eru.

e 3aKOHBI COXPAaHEHUS B MEXAHUKE.

e 3HadeHue oTKpbITUH ["anmes.

o Urops BacunseBnu KypuaroB — ¢usuk, oprannzaTtop arTOMHOM HayKH U TEXHHUKH.
o Hcaak Hpl0TOH — co3ziaTelnb KJ1acCU4eCcKOn (QU3HKH.

e lcnonp30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

o Kiaccudukanus u XxapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.

e KoHCTpyKIIMOHHAs IPOYHOCTH MaTEPUAIA U €€ CBA3b CO CTPYKTYPOH.

o KoHcTpyKuHs 1 BUABI J1a3€pOB.

o KpuosnexrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

o JlazepHbIe TEXHOJIOTMHU U UX UCIOJIb30BAHUE.

o Jleonapno na Bunum — yueHslil 1 n300peTarTens.

e MarHutHble U3MepeHus (MPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI HU3MEPEHUS MATHUT-
HOTO ITOTOKA, MATHUTHOW WHYKIIUH).

o Maiikn dapaneii — co3aaresns yueHHs 00 3JIEKTPOMAarHUTHOM IOJI€.

e Makc [lnank.

e Meroa MEUYEHBIX aTOMOB.

e Merobl HAOTIOACHUS M PETUCTPAIIMH PAJUOAKTUBHBIX N3ITyICHUN U YaCTHUI.
e Meroasl onpeeneHus MIOTHOCTH.

o Muxaun BacuibeBud JIOMOHOCOB — yUYEHBIN SHIMKIONEIUCT.

e Monenu aroma. OnbiT Pesepdopaa.

o MonekyiapHO-KUHETUYECKAs! TEOPHS UJI€aIbHBIX [a30B.

e MonHus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBUSX.

o HaHoTexHONOrUs — MEXIUCIUILUIMHAPHAS 00J1aCTh GyHIAMEHTAIBHON U MPUKIaIHOM
HayKU U TEXHUKH.

e Huxona Tecna: >xu3Hb 1 HEOOBIYAITHBIE OTKPBITHSI.

e Huxkomnait KonepHuk — co3zartens rellnoneHTpUYecKOrd CUCTEMBI MUPA.
e Hunbc bop — onun U3 co3nareneid COBpeMEHHOMN (U3HKH.

e Hyxkneocunres Bo BeeneHHOI.

e OObsicHeHHE (HOTOCHUHTE3A C TOUKHU 3PEHUS (PUUKU.

e Onruyeckue sIBJIEHUS B IPUPO/IE.

e OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOJUMOCTH.
o [lepeMeHHBIH ANEKTPUUECKUI TOK U €r0 IPUMEHEHHE.

e [l;ma3zma — 4deTBepTOE COCTOSHME BEIIECTBA.

o [lnanerst CoNHEUHON CUCTEMBI.

o [lomynpoBOIHUKOBBIE JATYUKH TEMIIEPATYPHI.

o [IpuMeHeHHE KUJKUX KPUCTAJUIOB B MPOMBIILIIEHHOCTH.

o [IpuMeHeHHe IepHBIX PEaKTOPOB.

e [lpupona dheppomarnerusma.

o [IpoGyieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIIOIb30BAaHUEM TEILJIOBBIX MaIIIHH.
¢ IIpounsBoacTBo, nepenaya U UCIOJIb30BAHNE DIIEKTPOIHEPTUH.

o Ilpoucxoxnenne CoaHEYHOU CUCTEMBI.

o [Ibe3o0anekTpuueckuii 3h(hexT ero npuMeHeHue.

e PaszButHe cpeACTB CBSA3M U paauo.

e PeakTuBHBIE IBUTATEIN U OCHOBBI PAOOTHI TETIOBOW MAITHBI.

e PenukTOBOE M3NyYCHUE.

e Penrrenosckue nyuu. Mcropus otkperrus. [Ipumenenue.

e PoxxaeHue M 3BOIONNSA 3BE3I.

e Poup K. O. [In01KOBCKOIO B pa3BUTUU KOCMOHABTHKH.

e (CBeT — 2JIEKTPOMAarHUTHAs BOJIHA.

o Cepreii [laBnoBuu KoposeB — KOHCTPYKTOP U OpraHM3aTOp IPOU3BOJCTBA PAKETHO-
KOCMHMYECKOU TEXHUKH.



Cunel TpeHuUs.

CoBpeMeHHas CIIyTHUKOBAs CBS3b.
CoBpemenHas (pu3zndeckas KapTuHA MHPA.
CoBpeMeHHbIE CPEJICTBA CBS3H.

CounHile — UCTOYHMK XKM3HU Ha 3eMJIe.

Tpanchopmaropst

VY nbTpa3Byk (IOIy4yeHUE, CBONCTBA, IPUMEHEHUE).
VYrpapisieMblii TEPMOSICPHBIA CHHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

Ou3uKa U My3bIKa.

dusndeckue cBOKWCTBa aTMOC(HEpHI.

DOTO3NEMEHTHI.

®otordpdexrt. [Ipumenenne sBnerus Gorodddexra.

Xanc Kpuctuan Dpctes — OCHOBOMOIOKHUK 3JIEKTPOMarHeTu3ma.
UYepHble ABIPHI.

[Ikana >1eKTPOMarHUTHBIX BOJIH.

DKoJ0ru4eckue npooaeMbl U BO3MOXKHbBIE ITyTH UX PEILICHUS.
DneKTpOHHAs TPOBOAUMOCTh METaIoB. CBEPXIPOBOIUMOCTb.
Omunniit XpuctuaHoBuy JleH — pycckuil Qu3uK.



TEMATHUYECKOE INTAHUPOBAHUE
Texunueckuii npopuiib npogeccHOHAIBHOT0 00pa30BaHUs

[Tpu peanuzanuu comepkanus 001eo0pa3oBaTebHON y4eOHOM JUCIUTUTMHBI «DU3NKa»
B mipenenax ocsoenust OIIOIT CITO Ha 6a3e OCHOBHOTO 00IIIeTr0 00pa3oBaHus C TOTYyICHHEM
cpemHero odmiero oopasoBaHusl MaKCHMaJIbHas Harpy3ka oOydarommxcs coctasiser .— 198 va-
COB, U3 HUX ayAUTOpHAs! (KOJIMYECTBO YaCOB I10 B3aUMOAEHUCTBUIO ¢ npenojasaTeneM — 180 ya-
COB)

3.1. TemaTnueckuii muiad yaeoHoii gucuunanabl OYJ1.10 «@uszuka»

Koaun4yecTBO 4acoB 1mo B3a-
HMO/IeiiCTBHIO ¢ MIpenoaa-

Ne HaumenoBanue pa3jaesioB O0Bém oOpa3oBa-
. BaTeJIeM
TeMBbI H TeM TeJbHOI HATPY3KH
B TOM YHCJIE:
Bcero
NMpaKTHYecKHe
BBenenne 2 2
1 Paznea 1: Mexanuka 38 38 6
11 Temal.l.: Kunematuka 14 14 2
1,2 Temal.2: 3ak0oHBI MEXaHUKHU 12 12 2
Hrrotona
1.3 Tewmal.3: 3akoHbI coXxpaHe- 12 12 2
HHS B MEXAHHUKE
2 Pa3nea 2: Mouiekyasipaast 24 24 5

¢usuka. TepmoanHamMuka

Tema 2.1: OcHOBBI MOJIEKY-
2,1 JIIPHO-KUHETUYECKOM TEO- 8 8 2
pun. neanbHblil ra3

Tewma 2.2: OcHOBBI TEPMO-

2,2 10 10 2
JTMHAMUKA
Tema 2.3: CBolicTBa napos.

2,3 CBoOMCTBA JKUIKOCTEMN. 6 6 2
CaolicTBa TBEPABIX TEI

3 Paznen 3: DaexkTpoauna- 54 54 6

MHKA

31 Tewma 3.1: Dnexrpuueckoe 10 10
1oJie

32 Tewma 3.2: 3akoHBI MOCTO- 14 14 4
SIHHOT'O TOKa

33 Tema 3.3: DnexTpudeckuii 10 10

TOK B PA3JIMYHBIX CpCaax

3,4 Tema 3.4: MarautHoe moie 12 12

Tewma 3.5: Dnekrpomaraur-

3,5 8 8 2

Hasl UHAYKIUS
4 Pa3znea 4: KoJsedanus u 29 29 9

BOJIHBI

4.1 Tema 4.1: Mexannueckue 6 6 )
Kose0anus

4,2 | Tema 4.2: Yipyrue BOJTHBI 6 6
Tema 4.3: DneKTpoMarHuT-

4,3 HbIE KOJIeOaHus. DIEKTPO- 8 8

MAar"iuTHBIC BOJIHBI




Tema 4.4: DneKTpoMarHuT-

4.4 HbIE KOJIeOaHUsl. DIEKTPO- 2 2
MarHUTHBIE BOJIHBI
5 Pasznea 5: Ontuka 12 12 4
51 Tewma 5.1: IIpupona cBera 4 4 2
5,2 Tema 5.2: BoinHOBEBIE CBOII- 8 5 5
CTBa CBETa
Pa3znesa 6: OcHOBEI cienu-
6 aJIbHOM TeOPHUH OTHOCH- 6 6
TeJILHOCTH
7 Paznen 7: ?neMeHTm 14 14 0
KBAaHTOBOW pu3nkn
71 Tema 7.1: KBanToBas ontu- 6 5
Ka
7,2 Tema 7.2: ®dusuka atoma 4 4
73 Tema 7.3: ®uszuka aTOMHO- 4 4
o sAnpa
8 Pazpea 8: ?BOJHOHI/ISI 8 8 0
Bceaennoii
8.1 Tema 8.1: CTpOCIEI/Ie U pas- 4 4
BuTHE Beenennoit
Tema 8.2: DBomOLUS 3BE3/I.
8,2 'amoTe3a mpoucx ok IeHUs 4 4
CoJIHEYHOH CUCTEMEI
HUTOI'o 180 180 24
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XAPAKTEPUCTHKA OCHOBHbIX BUJ1OB
JAEATEJIBHOCTHUCTYJIEHTOB

Cooeporcanue
00yuenus

XapakmepucmuKka 0CHOBHBIX 6U008 0eAMETbHOCHU
odyuarwuiezoca (Ha ypoene yueoHvIX 0elicmeuil)

Beeoenue

® YMEeHUsI TOCTAHOBKH I1eJIeH JesITeIbHOCTH, TUTAHUPOBATh COOCTBEHHYIO
JIEATENbHOCTD ISl JOCTH>KEHUS MIOCTABJIEHHBIX LENEH, IPEABUICHHS BO3-
MO>KHBIX PE3YJIbTaTOB 3TUX JIEUCTBUI, OPraHU3alUN CAMOKOHTPOJIS U
OLICHKU ITOJYYEHHBIX PE3YJIbTATOB.

® Pa3BUTh CIOCOOHOCTH SICHO U TOYHO MU3JIaraTh CBOM MBICIIH, JIOTHUECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U aHAIU3UPOBAThH
MHEHHUs COOECEeTHUKOB, IIPU3HABAs MPaBO APYroro 4eJoBeKa Ha HHOE
MHEHHE.

® [Ipou3BOAUTH U3MEPEHHS (PU3NUECKUX BEITMUMH U OLIEHUBAThH TPAHUIIBI
MOTPEIIHOCTEH U3MEPEHUH.

® [IpencTaBisATh FPAHUIIBI IOIPEIIHOCTEN U3MEPEHUI ITPU IOCTPOCHUHN

rpaduKoB.
® BricKka3bIBaTh TUIIOTE3bI ISl OOBSICHEHUS HAOIIOJaeMbIX SIBIICHUH.

® [Ipennaratb MOJEIH SIBICHUM.
® YKa3bIBaTh IPAaHULIbI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
® M3naraTh OCHOBHBIE IIOJIOXKEHUSI COBPEMEHHOW HAyYHOH KapTHUHBI MUpAa.

® [IpuBOAMTH PUMEPHI BIUSHHS OTKPHITUI B (PU3HKE HA TPOTPECC B TEX-
HUKE U TEXHOJIOTMU IIPOU3BOJCTBA.

® Mcnionb3oBath HTEpHET AJis TOMCKA HHPOPMAITHIH.

1. Mexanuka

Kunemamurxa

" [IpeacTaBisiTh MEXaHUYECKOE IBUIKEHHE TeJla YPABHEHUSIMU 3aBUCUMOCTH
KOOPAMHAT U IPOEKIUU CKOPOCTU OT BPEMEHHU.

®[IpeacTaBisiTh MEXaHMYECKOE JIBIKEHHE TeJa TpadikaMu 3aBUCHMOCTH
KOOPAMHAT U IPOEKIUU CKOPOCTU OT BPEMEHHU.

" OnpeaenaTb KOOPAUHATHI, TPOUIEHHBIN TyTh, CKOPOCTh U YCKOPEHHUE Te-
Ja 1o rpaduKaM 3aBUCUMOCTH KOOPJMHAT U MPOEKIIUNA CKOPOCTH OT Bpe-
MeHU. OnpenensaTb KOOpAUHATHL, IPOUIEHHBIN MYyTh, CKOPOCTh U YCKOpE-
HHE TeJIa 10 YPaBHEHUSIM 3aBUCUMOCTH KOOPJIMHAT U IPOCKIUIA CKOPOCTH
OT BPEMEHH.

" [IpoBOIUTH CPABHUTEIbHBIA AHAIN3 PABHOMEPHOTO U PAaBHOIIEPEMEHHOTO
JBHIKCHUH.

® YKa3aTh UCIOJIb30BaHUE MOCTYNATEIbHOTO U BPAIIaTEIbHOTO ABUKECHUI
B TEXHHUKE.

" [IpuobpeTaTh OMBIT pabOTHI B TPYIINE C BHIMOJTHEHUEM PA3IHYHbIX COLIH-
AJBHBIX POJIEH.

® PazpaboTaTh BO3MOXKHYIO CUCTEMY JEHCTBUIN M KOHCTPYKIIMIO JIJIS DKCTIe-
PUMEHTAJIBHOTO ONPEIEICHUSI KHHEMATUYECKUX BEJIMYMH.

" [IpencTtaBnarh HHGOPMALIHMIO O BUAAX ABM)KEHHUS B BUJIE TaOIHIIBI.

3akonwvl mexanu-
Ku Horomona

= O0bsICHEHHE JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB, MOITBEPKIAIOIIUX
3aKOH UHEPLIUU

= [I3mMepeHne Macchbl Tena

= [I3MepeHue CUIIbl B3aUMOAEHCTBUS TEI

= Belyncienne 3Ha4eHus CUJl O U3BECTHBIM 3HAYEHUSAM MACC B3aUMOJEH-
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CTBYIOIIIUX T€Jl U UX YCKOPEHUM

= BrrurciieHue 3Ha4eHUs YCKOPEHUH TeJl IO U3BECTHBIM 3HAYEHUSIM JIEH-
CTBYIOIIUX CHJI U MacC TeJ

= CpaBHEHHUE CUJIbI ICCTBUS U TPOTUBOJACHCTBUS

= [I[puMeHeHne 3aKOHa BCEMUPHOTO TATOTEHUSI PU pacueTax CUJI U YCKO-
PEHMIT B3aUMOJICHCTBYIOLINX TEJ

= CpaBHEHHUE YCKOPEHHS CBOOOTHOTO TMajieHus Ha TuianeTax CoTHeYHON
CHCTEMBI

= BeiienieHue B TEKCTE y4eOHMKA OCHOBHBIX KaTeropuil Hay4HOH nHpopMa-
085051

3axonwvt coxpa-
HeHUs 6 MeXaHU-
Ke

" [IpuMeHATH 3aKOH COXPaHEHUS UMITYJIbCA JUUISl BBIYMCIICHHUS] N3MEHEHUI
CKOpOCTEM TeJI MPU UX B3aUMOJICUCTBHUSX.

® [I3MepsaTh paboTy CUJl U U3MEHEHHE KUHETUYECKOM SHEPTUH Tena.

® BpIuucisTh padoTy CUJl U U3MEHEHHE KMHETUYECKOW SHEPTuu Tena.

® BEIYMCIIATh NOTEHIMAIBHYIO SHEPTHIO TEJI B TPAaBUTALIMOHHOM I10JIE.

® OnpenensaTs NOTEHIMATBHYIO SHEPTUIO YIPYTO Ae(OopMUPOBAHHOTO Tela
M0 U3BECTHOM AedopManiu U KECTKOCTHU Tela.

" [IpuMeHATh 3aKOH COXPAaHECHHUSI MEXaHUYECKON SHEPIUU IIPU pacyeéTax pe-
3yJbTaTOB B3aUMOJICHCTBUI TeJl TPABUTAIIMOHHBIMU CUJIAMU U CUJIaMHU
YIOPYTOCTH.

® YKa3pIBaTh I'PaHULIBI IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

" VKa3arh yueOHbIE JUCHUIUIINHBI, P U3YUYEHUU KOTOPBIX HCIIONb3YIOTCS
3aKOHbBI COXPAHEHUS.

2. OcHOBBI MOJIEKYJISIPHON (PM3MKHM M TEPMOAUHAMUKH

OcHogvl moneky-
JAPHOU KUHemu-
yecKkou meopuu.

Hoeanwvnotii 2as.

® BBIMOJHATH 9KCIIEPUMEHTBI, CITyKal[ie 000CHOBaHHUIO MOJIEKYIISIPHO -
kuHetnyeckoit reopun. (MKT)

® Pemath 3a/1a4y ¢ IPUMEHEHUEM OCHOBHOT'O YPABHEHMS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU Ta30B.

® OnpenensTs napamMeTpsl BELECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHO-
BaHUU ypaBHEHUS COCTOSIHUS MJI€AIbHOIO Irasa.

® Onpenenars napaMmeTpsl BELIECTBA B ra3000pa3HOM COCTOSIHUU U POUC-
xostmue nporieccs 1o rpaduxam 3asucumoctd p(T), V(T), p(V)

® [iccnenoBats skcnepumenTansHo 3aBucumoctu p(T), V(T), p(V)) Ipexn-
CTaBJISITh rpaprKaMu U30XOPHBIN, N300apHBIA U U30TEPMUYECKUI MPO-
L[ECCBI.

® BEIUUCIIATH CPEAHION KHHETHYECKYIO SHEPTUIO TEIIOBOTO IBUYKEHUS MO-
JIEKYJI IO U3BECTHON TeMIlepaType BEIlleCTBa.

® BpIcKa3bIBaTh TUMOTE3bI AJIs1 00BSICHEHHS HAOMI0JaeMBbIX SIBIEHUH. YKa-
3aTh IPaHUIbl IPUMEHUMOCTH MOJENH «UACAIbHBINA ra3» u 3akoHoB MKT.

Ocnoevt mepmo-
OUHAMUKU

® I3MepsTh KOJIMYECTBO TEIUIOTHI B IPOLECCAX TEIUIONEPEIAUN.

® PacCYMTHIBATh KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOM [T OCYILIECTBICHUS
3aIaHHOTO IIpoliecca ¢ TeIuIonepenayeil. PaccuursiBaTh U3MEHEHMS BHYT-
pEHHEeM sHepruu Tei, padoTy U MepelaHHOe KOJIMYECTBO TEIJIOTHI C UC-
IIOJIb30BAHUEM IIEPBOI0 3aKOHA TEPMOJUHAMHUKHU.
PaccuutsiBaTh paboTy, COBEPLIEHHYIO ra30M, IO TpaMKy 3aBUCUMOCTH P
(V).

® BpruncisaTh padoTy rasa, COBEpLUIEHHYIO IPH U3MEHEHUH COCTOSIHUSA 110
3aMKHyTOMY 1HKITy. Berancnsars KI1/] npu coBepiienuu razom paboThl B
npoleccax M3MEHEHHsI COCTOSIHUS 0 3aMKHYTOMY IMKJTY. OOBACHATD

18




MIPUHIIMITEI IEHCTBUS TEIUIOBBIX MamuH. [Toka3ats ponb pusmku B co3ma-
HUM U COBEPIIICHCTBOBAHUH TEIVIOBBIX JBUTATEIICH.

® I3naraThk CyTh 9KOJIOTMUECKUX MTPOOIIEM, 00YCIOBIEHHBIX pabOTOM Term-
JIOBBIX JIBUTATENEH M TIpeuIaraTh IyTH UX PEIICHUSI.

®YKa3aTh rpaHUlbl IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKHU.

" YMeTh BECTU AUAJIOT, BBICIYIIMBAaTh MHEHHE ONIIOHEHTA, y4acCTBOBATh B
JMCKYCCHH, OTKPBITO BBIPAaXaTh U OTCTaNBaTh CBOIO TOUKY 3PEHHUS.

®Vka3arh yueOHbIC JUCLUILINHBI, IPU U3YYEHUU KOTOPBIX UCIOIb3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOIMHAMUKI.

Ceoitcmea napoe,
Jcuokocmeil,
meepovix mei

® J13MepsTh BIaXXHOCTh BO3TyXa.

" PaccUuTHIBATH KOJIMYECTBO TCIIJIOTHI, H€O6XOI[I/IMOI71 JJI1 OCYIICCTBIICHUA
Imponecca nepexoja BCIeCTBa U3 OAHOIO arpe€raTHoro COCTOAHUA B APYy-
Troc€.

®ccnenoBarh SKCIIEPUMEHTAIBHO TEIUIOBbIE CBOMCTBA BellecTBa. [Ipuso-
JUTh IPUMEPbI KaUJUIAPHBIX SBJICHUH B OBITY, IPUPOJE, TEXHUKE.

® IccnenoBath MeXxaHMUECKUE CBOMCTBA TBEPAbIX Tel. [IpumensTs pusu-
YeCKHEe TIOHSATHUS U 3aKOHBI B Y4eOHOM MatepHaje npodecCHoHAIBHOTO
Xapaxrepa.

® JIcrionb3oBaTh MHTEpHET /U1 IOMCKa MHPOPMALIMH O pa3paboTKax u
IIPUMEHEHMSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepraax.

3. DJIeKTPOAMHAMUKA

dnekmpocma-
muka

® BeIUMCIATH CHJIBI B3aUMOJEHCTBUS TOYEUHBIX JJIEKTPUUECKHUX 3apsI0B.

® BeI4MCIATE HANPSYKEHHOCTD JJIEKTPUYECKOTO MOJIS OJTHOIO U HECKOJIBKUX
TOYEUYHBIX DJIEKTPUYECKUX 3aPsAI0B.

® BEIYMCIIATh NOTEHIMAI AIEKTPUYECKOTO TOJII OAHOTO M HECKOJIBKUX TO-
YEYHBIX IEKTPUUECKUX 3apsiioB. I3MEPITh pa3HOCTh MOTEHIIMAIIOB.

" I3MepsATh SJHEPIUIO DJIEKTPUYECKOTO 0JI 3apsKEHHOTO KOHIEHCaTopa.

® BEIYMCIIATB SHEPTHUIO AJIEKTPUUYECKOTO OIS 3apsKEHHOTO KOHAEHCATOpa.

® Pa3paboTaTh IJIaH U BO3MOXKHYIO CXEMY JEHCTBUI dKCIIEpUMEHTAILHOTO
OIIPEEICHUS HIEKTPOEMKOCTH KOHACHCATOpa U IUDJIEKTPUYECKOHN TIPO-
HHUI[AEMOCTH BEIIECTBA.

® [IpoBOJIUTH CPAaBHUTEIBHBIN aHAJIN3 TPABUTALIMOHHOIO U AJIEKTPOCTATH-
YeCKOTro MoJIei.

Ilocmosannuwi
mokK

® I3MepATh MOIIHOCTB 3JIeKTpHueckoro Toka. M3mepsats 3/1C u BHyTpeH-
HEe CONPOTUBIIEHUE HCTOYHUKA TOKA.

® O0BsACHEHUE MpUPOABI DJICKTPUICCKOI'0 TOKA B METAJJIaX, 3JICKTPOJINTAX,
razax, BaKyyMme€ U IMOJIYITPOBOAHHKAX

® [IpumeHeHne AIEeKTPOIn3a B TEXHUKE

.HpOBCIICHI/IC CpPaBHUTCIILHOI'O aHaJIM3a HECAMOCTOATCIIBHOTO U CaMOCTOs -
TCJIBHOT'O T'a30BbIX Pa3ps10B

® BEINOJIHATH pacy€Thl CUJIBI TOKA U HATIPSYKEHNUH HA y4acTKax dJIeKTpude-
ckux nenei. OOBSACHATH Ha IPUMEPE NEKTPHUUECKON LEMH ¢ ABYMsI UC-
tounrkamu Toka (3/[C), B kKakoM cirydae HCTOYHUK JIEKTPUUECKON dHEP-
UM paboTaeT B pexXUMe FeHepaTopa, a B KAKOM B peXKHME MOTPEeOUTENS.

® Onpenenarb TEMIIEPATyPy HUTH HaKanuBaHUs. M3MepSATh 3JIEKTPUYECKHI
3apsiJi AIEKTPOHA.
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® CHUMAaTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY AUOAA.

® [IpoBOAUTE CPaBHUTEIBHBIN AHAIN3 IOJIYIIPOBOAHUKOBBIX TUOI0B U TPU-
OJI0B.

" icrons30BaTh HUHTEPHET JIA IIOHCKaA I/IH(bOpMaHI/II/I O IMMCPCIICKTHBAX pa3-
BUTHUA HOJ'IyrIpOBOI[HHKOBOﬁ TCXHUKHU.

®YcTaHaBIUBaTh IMPUYUHHO-CJIICACTBCHHBIC CBA3U.

Maznumnmnouie s6-
Jlenus

" I3MepATh MHAYKIMIO MAarHUTHOTO 110JIs1. BBIYMCIIATH CUIIBI, IEHCTBYIO-
1Y€ Ha IIPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

® BBIYKCIATH CUJIBL, JEUCTBYIOLINUE HA JICKTPUUYECKUI 3apsijl, IBHKYILIHAKNCS
B MArHUTHOM I10JIE.

® [iccnenoBarth sIBICHUS JJIEKTPOMAarHUTHOM MHAYKIIMU, CAMOUHAYKIIVH.

® BEIYHCIIATh SHEPTHUI0 MAarHUTHOTO TIOJIA.

® OOBACHATH MPUHITUIT ACHCTBUS JICKTPOIBUTATEIIS.

® OOBACHATH NPUHLIUII AEUCTBUS FEHEPATOPA JIEKTPUUECKOIO TOKA U 3JIEK-
TPOU3MEPUTEIBHBIX TPHOOPOB. OOBSACHATH MPUHITUT ICHCTBUS MaccC-
cnekTporpada, ycKopuTelnei 3apspkeHHBIX YaCTHII.

® OOBACHATH POJIb MATHUTHOTO TI0JI 3€MJIM B )KM3HU PAaCTCHUH, J)KUBOTHBIX,
YyeJoBeKa.

® [IpuBOAUTH MPUMEPHI MPAKTUIECKOTO TPUMEHEHUS U3YUCHHBIX SBJICHUM,
3aKOHOB, IPUOOPOB, YCTPOMCTB.

® [IpoBOAUTH CPaBHUTEBHBIN aHAIU3 CBOMCTB AJIEKTPOCTATUYECKOTO, Mar-
HUTHOTO ¥ BUXPEBOTO AJIEKTPUUECKHUX TMOJIEH.

® OOBSACHATH HA IPUMEPE MAarHUTHBIX ABJICHUH, TOYeEMY (PU3UKY MOYKHO
paccMaTpuBaTh KaKk METaJUCLIUILINH.

4. KoJyie0aHus ¥ BOJTHBI

Mexanuueckue
Konebanus

® MccnenoBaTh 3aBUCUMOCTh nepuoaa KoJIeOaHHMI MaTEMaTHYECKOI'0 MasiT-
HHUKA OT €TI0 AJIMHBI, MACChl U aMIIJIUTYbI KoJIeOaHUIA.

® MccnenoBaTh 3aBUCUMOCTh nepuoaa KoJIeOaHMH rpysa Ha IIPpYy>XHUHE OT €T0
MacChl U )KECTKOCTH MMPY>XUHBI. Brruncnsars nepuon KoJieOaHUI MaTeMa-
TUYCCKOI'0O MasiTHUKA 110 U3BECTHOMY 3HAUYCHUIO €0 JJINHBI. Brrancnsars
nepuon KoJIeOaHMH T'py3a Ha NPYKUHEC 110 U3BECTHBIM 3HAUCHUAM CTO
MAacChl U )KECTKOCTH MMPY>XUHBI.

® BeipaboTaTh HaBBIKM BOCIIPUHUMATh, aHAIU3UPOBATH, IepepadaThiBaTh U
pPEIbSBIATH UHOOPMAIMIO B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMHU.

® [IpuBOAMTH MpUMEPHI ABTOKOJIE0ATEIBHBIX MeXaHH4ecKuX cucteMm. I1po-
BOJIUTH KJIACCU(PUKAINIO KOIEOaHUH.

Ynpyzue ¢onnu

® MI3MepsTh JUIMHY 3BYKOBOM BOJIHBI IO pe3yJibTaTaM HaOJIr0AeHU UHTEp-
(bepeHIH 3BYKOBBIX BOJIH.

® Habmronath U OOBACHATH ABJICHUS HHTepGEPEHIINH U AU(PaKIMU MeXa-
HUYECKUX BOJIH.
[IpencTaBnsaTh 00s1aCTH MPUMEHEHHUS YIbTPa3ByKa U MEPCIICKTHBEI €r0
UCTIONIb30BAHUS B PA3JIMYHBIX 00JIACTAX HAYKH, TEXHUKH, MEIHIITHE.

® [351araTh CyTh 3KOJOTHYECKUX MPOOJIEM, CBA3aHHBIX C BO3JCICTBHEM

20




3BYKOBBIX BOJIH Ha OPraHU3M YCJIOBCKaA.

Inekmpomac-
HUmMHble Koneoa-
Hus

u Ha6J'IIOI[aTB ocCHUJIJIOTpaMMbl TAPMOHHUYECKUX KoJieOaHMi CHIIBI TOKA B
OCIIN.

® [I3MepsATh 31EKTPOEMKOCTh KOHIAEHCATOPA.
® M3mMepATh MHIYKTUBHOCTh KAaTYLIKH.

u HCCJ’ICI{OB&TB SABJICHUEC DJICKTPHUICCKOro p€30HaHCa B HOCHeﬂOBaTeHBHOﬁ
LOCIIN.

. HpOBOI[I/ITB AHAJIOTHUIO MCKIY (1)I/I3PI‘{€CKI/IMI/I BCJIMYHNHAMHU, XapaKTCpU3y-
IOIUMA MEXaHUYCCKYIO U DJICKTPOMArHUTHYIO KoJie0aTeIbHbIE CHCTEMEI.

® PaccumThIBAaTh 3HAYCHMS CHJIBI TOKA U HAIPsOKCHUA Ha 9JICMCHTAX LCTIN
MEPEMCHHOT'O TOKaA.

® MccnenoBaTh NpUHLKI AekcTBUA TpaHcopmaropa. MccnenoBars npuH-
LIUII IEHCTBUS TeHEepaTopa IEPEMEHHOIO TOKA.

® Mcronb30BaTh MHTEPHET AJIs TOMCKA MHPOPMAIIMK O COBPEMEHHBIX CIIO-
co0ax nepeaayu 3JIeKTPOIHEPTUH.

dnekmpomaz-
HUmMHbLE 80JIHBL

® OcylIIecTBIATh pajguornepenady u paguonpuém. McenenoBares cBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUITBHOTO TeledoHa.

® Pa3BuBaTh IEHHOCTHOE OTHOLIEHHE K U3y4aeMbIM Ha ypokax (pusuku
00BEKTaM U OCBAaMBA€MbIM BHUJAM JeSATeIbHOCTH. OOBACHAT MPUHLIUIIH-
aJIBHOE pa3JInuMe MPUPOABI YIPYTUX U dJIEKTPOMArHUTHBIX BOJIH. M3i1a-
raTh CyTh 9KOJIOTMYECKHX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU
KOJIEOAHUSIMU U BOJIHAMH.

® OOBSACHATH POJIb ANEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIIE0Ba-
Hugx BceneHnon.

5. OnrTuka

Ilpupooa ceema

® | IpuMeHATh HAa IPAKTUKE 3aKOHBI OTPAXKEHUS U IPEJOMIICHHS CBETA IPH
pelIeHny 3a1a4.

. OHpC,I[CJ'I}ITB CIICKTPAJIbHBIC I'PAHUIIBI YYBCTBUTCIILHOCTU YCIIOBCYECKOI'O
Trja3sa.

® CTpouTh U300pakeHUs MPEIMETOB, 1aBaeMble JINH3aMU.

® PaccunThIBaTh PACCTOSTHUE OT JIMH3BI 10 H300paskeHus [| mpeamera.
® PaccunThIBaTh ONTUYECKYIO CHITY JTUH3BI.

® M3mepATh (HOKYCHOE pacCTOSIHUE JTUH3BI.

® McnpIThIBaTh MOJIENM MUKPOCKOIA U TENECKOIIA.
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Boanosuie ceoii-
cmea ceema

® HaGmronath siBieHUE HHTEPPEPEHIINN DIEKTPOMATHUTHBIX BOJTH.

® HaGmronath siBIeHUE TU(PPAKIIUU JJIEKTPOMAarHUTHBIX BOJIH.

® Habmrogate sIBJIEHHE MOJISIPU3AIUH DJIEKTPOMArHUTHBIX BOJIH.

® I3MepATh JUIMHY CBETOBOM BOJHBI IO PE3yJbTaTaM HAOTIOACHHUS SIBIICHUS
untepdepenmu. Habmronars sisnenue nudpakimu cera. Habmonate sB-
JICHUE TIOJIIPU3AIUHU M TUCTIEPCUU cBeTa. HaxoMuTh pa3mnyus U CXOJCTBA
MKy TU(DPaAKIIHOHHBIM U TUCTIEPCHOHHBIM CIIEKTPAMH.

® [I[puBOIUTH IPUMEPHI MOSBIICHUS B IIPUPOJIC U UCIIOIH30BaHUS B TEXHUKE
SBIICHUH MHTEep(hepeHINU, TUPPAKIIAH, TTOJSIPU3AIUN U TUCTIEPCUU CBETA.
[TepeuncraTh METOIBI IO3HAHUS, KOTOPHIE UCIIOJIB30BaHbI TPU U3YYCHUH
YKa3aHHBIX SBJICHUM.

6. OCHOBBI CTIENMAJBLHONH TEOPHH OTHOCUTEIBLHOCTH

OcHoebl cneyu-

anbHOU meopuu
OMHOCUMEbHO-
cmu

® O0BsICHEHHE 3HAYMMOCTH OIbITa MaiikenbcoHa- Mopiu

" @QopMyJIMPOBAHUE TTOCTYJIATOB

® O0wscHenue d(hdexTa 3amMeTICHHS] BpEeMEHU

® PacyeT 3HEPruM MOKOsI, UMITYJIbCA, SHEPTHH CBOOOIHOM YaCTHUIIBI

® BpipaOoTKa HaBBIKOB BOCIIPUHUMATh aHAJIM3UPOBATH, IIEpepadaThIBATh U
MNPpECaABABIATD I/IH(l)OpMaLII/IIO B COOTBETCTBHHU C ITOCTABJICHHBIMU 3aJa4aMU.

7. JeMeHTbl KBAHTOBOM (pM3NKH

Keanmoeas on-
muxa

® Habmonate ¢orosnexrpudeckuii 3pdpext. O0bacHATh 3aKoHbI CTOJIeTOBA
Ha OCHOBE KBAHTOBBIX Hpe)ICTaBJ'IeHI/Iﬁ

® PaccunThIBaTh MAKCUMAJIbHYIO KHHETUYECKYIO SHEPTUIO 3JIEKTPOHOB IpU
dboToanexkTpuueckoM s dexre.

® OnpenensaTh paboTy BbIXOJa AMEKTPOHA MO TpapuKy 3aBUCUMOCTH MakK-
CUMaJIbHON KMHETUYECKOM 3HEPruM (POTOIIEKTPOHOB OT YACTOTHI CBETA.

® M3mepaTh paboTy BbIX0/a IeKTpoHa. [lepeuncnsats npudopsl ycTaHOB-
K{, B KOTOPBIX IPUMEHsETCS 0€3MHEPIIMOHHOCT (poTo3(hpeKTa.

® OOBACHATH KOPIMYCKYISIPHO-BOJIHOBOH Jyaan3M CBOWCTB (POTOHOB.

® OOBSCHATH POJIb KBAHTOBOM ONTHKU B Pa3BUTHH COBPEMEHHON (U3HKH.

Du3zuka amoma

® HaGmtonaTh TWHEWYATHIE CTIEKTPHI.

® PaccuMTHIBATh YACTOTY U JUIMHY BOJIHBI HCITYCKA€MOT'O CBETA MPH Iepe-
X0Jle aTOMa BOJIOPO/Ia U3 OAHOTO CTAIIMOHAPHOTO COCTOSIHUS B IPYTOE.

® OOBIACHATH TPOUCXOXKICHUE TUHEHIATOTO CIIEKTPa aTOMa BOJ0pOIa U
pa3uyus TMHENYATHIX CIIEKTPOB Pa3JIMYHBIX ra30B.

® MlccnenoBath JIMHEHYATHIN CIIEKTP.

® MccaenoBaTh NPUHLKI paOOThI IFOMUHECHEHTHON JTaMITHI.

® HaGmromath U 0OBSCHATH MPUHIUI ACHCTBUS Ja3epa.

® [IpuBOIUTH IPUMEPHI UCTIOIB30BAHUS JIa3epa B COBPEMEHHOMN HayKe U
TEXHUKE.

® Mcnionb3oBath MIHTEpHET /Ui MOMCKA HHPOPMAITUH O TIEPCIIEKTUBAX
MIPUMEHEHHUS Jlazepa.

® BpruucneHue JJIMHBI BOTHBI JIe Bpoiiiist 4aCcTUIIbI C U3BECTHBIM 3HAUYE€HHUEM
HMITyJIbCa
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Du3uka amom-
HO20 A0pa

® Habmionath Tpeku anbda-uacTull B kKamepe BuibcoHna.

® PeructpupoBaTh AACPHBIC U3ITYUCHHUS C TOMOIIBIO cueTdnka [ eiirepa.

® PaccUMTBIBaTh SHEPTHUIO CBS3H aTOMHBIX SIIIEP.

® OnpenesaTh 3apsii 1 MacCOBOE YHMCIIO aTOMHOTO SIIpa,

® BO3HMKAIOUIETO B PE3Y/IbTaTe PaJANOAKTUBHOIO pacaia.

® BEIYHCIIATH SHEPTHIO, OCBOOOXKIAIOIIYIOCS TP PAJHOAKTHBHOM PaCIIaJIe.

® OnpenensaTh MPOAYKTHI SACPHOI pPeaKkIny.

® BBIUMCIATH YHEPTUIO, OCBOOOKIAIONIYIOCS ITPH ACPHBIX peakimsx. [1o-
HUMAaTh IPEUMYIIECTBA U HEAOCTATKH UCIIOIb30BAHUS aTOMHOM SHEPTHH
¥ MOHU3UPYIOIIMX M3JTy4YeHUH B TPOMBIIUICHHOCTH, MEAUIIMHE.

® M3naraTh CyTh 9KOJIOTHYECKUX MPOOJIEM, CBA3AHHBIX C OMOIOTMYECKIM
JeCTBHEM paliOAKTUBHBIX H3ITy4CHUH.

® [IpoBOIUTH KJIACCH(PHUKAIMIO FIIEMEHTAPHBIX YACTHI] 110 UX (PU3HUECKUM
XapakTepucTHKaM (Macce, 3apsay, BpEMEHH KU3HH, CIIUHY U T.1I.)

® [loHMMaTh IEHHOCTU HAyYHOTO MTO3HAHU MUPA HE BOOOILE [UIs YeI0BE-
YeCTBa B IIEJIOM, a JUIs KaXKJ0r0 00y4aroIerocs JINYHO, IIEHHOCTh OBJIa-
JICHUSI METOZIOM HAayYHOTO MO3HAHMS JJIS TIOCTHXKEHHUS yCIIeXa B JII000M
BUJIC TPAKTUYECKOHN JIATEIHHOCTH.

® [IpeacraBneHne o xapakTepe 4YeThIPEX TUIIOB (PyHIaMEHTAIBHBIX B3aUMO-
JEWCTBHIA JIEMEHTAPHBIX YaCTHUI] B BU/IE TAOIUIIBI.

8. DBOJIIOIIUSI BCEJIEHHON

Cmpoenue u pasz-
eumue Bcenen-
Holl

® HaGmtonath 3BE311b1, JIyHy 1 TmaHeTsl B Teneckomn. Habmonate comHed-
HBIE IIATHA C TOMOIIBIO TEJIECKONA U COITHEYHOTO IKpaHa.

" Icnonb3oBaTh MHTEpHET /17151 MOMCKA N300paXeHN KOCMUYECKUX 00bEK-
TOB ¥ UH(pOpManu 06 UX 0COOEHHOCTIX

® O6Cy»)IaTh BO3MOXHBIE clieHapuu Bojtonnu Beenennoii. Mcnonp3zoBath
HNutepuer it morcka cCOBpeMeHHOU nH(opMaluu o pa3Butuu Beenen-
HOM. OuieHnBaTh NHGOPMAIIUIO C TIO3UIIUU €€ CBOWCTB: TOCTOBEPHOCTH,
00BEKTUBHOCTb, MOJTHOTA, aKTYaJTbHOCTH U T.]I.

Deonwouus 36e30.
T'unome3a npo-
UcxocoeHus
Conneunoii cu-
cmembl

® BRIUUCIISITh SHEPTHI0, OCBOOOKIAIOIIYIOCS MTPH TEPMOSIEPHBIX PEaKIUsIX.

" opmynupoBaTh MPOOIEMBI TEPMOSACPHON SHEPTETHUKU.

® O0bsacHATH BIMsAHNE COIHEYHOH aKTUBHOCTH Ha 3EMITIO.

® [ToHnMaTh POJIb KOCMUYECKHUX UCCIIEAOBAHMH, MX HAYYHOE U IKOHOMHUYE-
CKOE 3HAUYCHMUE.

® OOCy»XKIaTh COBPEMEHHBIE TUTTOTE3bI TIPOUCXO0XKIeHNsT COTHEYHOM CUCTE-
MBI
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YYEBHO-METOANYECKOE U MATEPHAJIBHO- _
TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOU
JUCHUITINHBI «®PU3UKA»

OcBoenue nporpaMMmbl y4eOHOW TUCHUIUIMHBI «DU3HMKa» OCYIIECTBISETCS B yu4eOHOM
KaOuHeTe, B KOTOPOM HMMEETCS BO3MOXHOCTh O0€CHeunuTh CBOOOIHBIN A0cTyn B MHTEpHET BO
BpeMsl yueOHOTO 3aHATHUS U B IEPUOJT BHEYUEOHON NEATEIbHOCTH 00YJatOLIHXCS.

B cocraB kaOuneta gu3uku BXOIUT Jaboparopus ¢ 1abopaHTckoil komHaTol. [lomere-
HUe KaOuHeTa (PU3MKH YAOBJIETBOPSET TPEOOBAHMSIM CAaHUTAPHO-IIHIEMHOIOTMYECKUX HMPaBUII
u HopMmaTuBOB (CanlluH 2.4.2 Ne 17802), u ocHaIIeHO TUIIOBBIM 000PYJI0BaHUEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBAHMSX, B TOM YUCIIE CIICIUATU3NPOBAHHON yueOHOM MeOenbio 1 CpeacTBaMu
0o0y4deHus, JOCTATOYHBIMU JJIs BBITIOJHEHHS TPEOOBaHUM K YPOBHIO IIOJTOTOBKH 00YUYaOIIUXCSl.

B xabunere wmmeercs HOYTOYK M MPOEKTOP, OCPEACTBOM KOTOPOT'O YYaCTHHUKU 00pa3o-
BaTEJBHOIO MpoIlecca MOTYT MPOCMAaTPUBaTh BU3yalbHYIO HH(pOpManuio 1o pusmuke, co3aaBaTh
Ipe3eHTAlUN, BUJEOMATEPUAIbl U T.1II.

B coctaB yueOHO-METOIMYECKOTO M MaTepUalIbHO - TEXHHUUYECKOro oOecredeHus mpo-
rpaMMbl y4eOHOM TucuuIuIHbl «DPU3NKa», BXOAAT:

* HaNAIHBIE TOCOOHS (KOMIUIEKTHI y4eOHBIX TaOuuI, TuiakaTel: «PU3NYecKrue BeITnIu-
HBI ¥ (pyHIAMEHTaNbHbIE KOHCTaHTB», «MexayHapoanas cucrema eauaun, CHU», «llepuonuye-
CKasg cucreMa Xumuyeckux anemeHToB [I.JM1.MeHnneneeBa», mOPTPEThl BBLAAIOIIMXCS YUEHBIX-
(U3KUKOB U aCTPOHOMOB);

® JKpPaHHO-3BYKOBBIE ITOCOOWS;

® KOMIUIEKT 3JIeKTpOCHa0KeHusl KabuHeTa (PU3nKu;

* HOYTOYKH /Ui HHAUBUAYAIBHOIO NI0Jb30BaHUs, HAYIIIHUKHY;

® JEMOHCTpAIMOHHOE 000pya0oBaHue (00IIEro Ha3HAYCHHS M TeMAaTHYeCKUuEe HaOOPHI);

* naboparopHoe 000pyAoBaHue (00IIEro Ha3HAUSHHSI U TeMaTH4ecKue Habophl);

® CTaTU4yecKue, IMHaMUYEeCKue, TEMOHCTPAIIMOHHBIE U Pa3aTOUYHbIE MOJEIIN;

* BcroMmorareiabHOe 000pyA0BaHHE;

® KOMIUIEKT TEXHHUUYECKOH TOKyMEHTallud, B TOM YHUCIIE€ NTaclopTa Ha cpeacTBa oOyde-
HUS, UHCTPYKIIMHU IO UX UCIOIb30BAHUIO U TEXHUKE 0€30M1aCHOCTH;

* Oubanore4yHbId QOHI.

B Oubnuoreunsiii GoHA BXOAAT yueOHUKH, yueOHO-MeToauueckre KomIuiekTsl (YMK),
o0ecreynBaroIue OCBOEHUE yuyeOHOM AMCUUIUINHBI «DPHU3UKaY), PEKOMEH0BaHHbIE MM JOIY-
IICHHbIE JUUISl MCIOJb30BaHUs B MPOPECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alUsAX, peau-
3YIOIIUX 00pa30BaTeNIbHYIO MPOrpaMMy CpelHEero oOIiero oopa3oBaHus B MpeNeinax OCBOCHUS
OIIOII CIIO Ha 6a3e 0ocHOBHOTO 00111er0 00pa30BaHMUs.

bubnuoreunsiit poH AONOMHEH PU3MUECKUMH SHIUKIONEIUSIME, aTiacaMu, CIOBAPSIMU
U XpecTtoMatued Mo (¢u3MKe, CIpaBOYHUKAMU IO (U3MKE M TEXHUKE, HAyYHOW M Hay4yHO-
NOIMYJISIPHOM JINTEpaTypol €CTECTBEHHOHAyYHOro cojepkaHus. B mporecce ocBoeHHs Ipo-
rpaMMbl y4eOHON TUCHUIUIMHBI «DHU3HKa» CTYACHTHI UMEIOT BO3MOXHOCTH JOCTyHa K 3JEK-
TPOHHBIM y4eOHBIM MaTepuaaM no (Gpu3Mke, UMEIOLIMecs B CBOOOIHOM J10CTyIe B cucteme MH-
TEpHET, (3JEKTPOHHbIE KHUTH, MPAKTUKYMBI, TecTbl, MaTepuaisl EI'D u np.).
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koHamu P® o mompaBkax k Konctutymuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008
Ne7-®K3)//C3 PD.-2009.-Ned.-Cr. 445.
006 o6pazoanuu B Poccuiickoit @denepanuu: geaep. 3akon ot 29.12. 2012 No273-D3 (B
pen. ®enepanpHbix 3akoHOB 0T 07.05.2013 Ne 99-®3, 0107.06.2013 Nel20-D3,
0102.07.2013  Nel70-®3, 0123.07.2013 Ne203-®3, 0125.11.2013 Ne317-@3, or
03.02.2014 Nell-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne 84-03, ot 27.05.2014
Nel35-@3, or 04.06.2014 Neld8-d3, ¢ u3m., BHeceHHbIMH DenepalibHBIM 3aKOHOM
0104.06.2014 Ne145-®3, B pen. 0103.07.2016, c u3m. ot 19.12.2016.)
[Tpuxa3z MunucrepctBa oOpa3oBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 «O
BHECCHWU W3MEHEHMI B (ellepaibHbIil TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT
CpeaHero oomero o0pa3oBaHus, yTBEPKACHHBIA MPHUKa30M MHUHHCTEPCTBA 00pa30BaHHUS
u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 r. N413»
[Tpuka3 MunuctepcTBa oOpazoBaHust U Hayku PD «O0 yrBepxneHuu ¢eneparbHOTO
roCy/IapCcTBEHHOTO0 00pa30BaTeNbHOTO CTaHAApTa CpPeIHEero (MOJHOro) obimero oopaso-
BaHus» (3apeructpu- posad B Muntocre PO 07.06.2012 Ne 24480).
[Tpuxa3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu usmeHenwuii B [1pu-
ka3 MuHucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne 413
“O0 yrBepxkaeHUU (eneparbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIBHOTO CTaHAapTa
cpenHero (MOoHOro) 001Iero 0opa3oBaHus ».
[Tucemo JlemapTameHnTa rocy1apCTBEHHOM MOJTUTHKU B cpepe MOATrOTOBKH pabounx Kaj-
poB u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaanuu no opra-
HU3AIMU TIOJYUYeHUsI CpeHEro oO1iero oOpa3oBaHUs B IMpeEJesiax OCBOCHHUS 00pa3oBa-
TENbHBIX MPOTPAMM CpEIHEro MpodeccuoHaqbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOI'O
o0miero obpa3zoBaHus ¢ yueToM TpeOoBaHUH (heaepanbHBIX TOCYAapCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHAAPTOB M MOJydyaeMol MpoecCuu WK CHEelHaTIbHOCTH CpeaHero npodec-
CHOHAJILHOTO 00pa3oBaHUs
®enepanbubiit 3akoH 0T 10.01.2002 Ne 7-03 «O6 oxpaHe OKpyKaroIiei cpeab» (B pell.
o1 25.06.2012, c u3m. ot 05.03.2013) // C3 PO. — 2002. — Ne 2. — Cr. 133.
®denepanbHbIi KOMIIOHEHT TOCYJapPCTBEHHOTO CTaHAapTa odmiero odpazoBanusi / Munu-
cTepcTBO oOpazoBanus PO. — M., 2014.
Jmumpuesa B. @., Bacunves JI. U. ®uznka myist mpodeccrii M CeruanbHOCTeH TeXHUYe-
CKOTo MpoduIs: METOAMYECKHE PEKOMEHIAIMK: METOI. Tocooue. — M., 2010.

Humepnem- pecypcut
wwwe.fcior.edu.ru (PenepanbHbIil EHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB).
wwww.dic.academic.ru (Axagemuk. CoBapy U SHITUKJIONEIUH).
www.booksgid.com (Books Gid. DnekrpoHHas OuOIHOTEKA).
www.globalteka.ru (I'mo6anreka. I'mobanpHas 6uOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EquHoe okHO J0cTyma kK 00pa3oBaTeIbHBIM pecypcam).
WWW.St-books.ru (JIydriras yaeOnas muteparypa).
www.school.edu.ru (Poccuiickuit o6pa3oBaTenbHbIi TOpTall. JJ0CTYITHOCTB, Ka4eCTBO,
3 PEKTUBHOCTB ).
WWW.DooK.ru (OnekTpoHHast OMOIMOTEYHAsE CHCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarenbubie pecypcsl MHTeHETA — DU3HKA).
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10.

11.
12.
13.
14.
15.

16.

www.school-collection.edu. ru (Exunas kosutekius udpoBbix 00pa30BaTeIbHBIX PECYp-
COB).

https/fiz.1september.ru (yuebHo-MeToqMUeCKast razera «DU3HNKaY).

www.n-t. ru/nl/fz (HoGeneBckue aypeats 1o GU3MKe).

www.nuclphys.sinp.msu.ru (SInepnas ¢usuka B Untepuere).

www.college.ru/fizika (IToarotoska k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIONYJISIPHBIA  (DU3MKO-MAaTEMATUYECKHd  KypHAI
«KBanT»).

Www.yos.ru/natural-sciences/html  (ecrecTBeHHO-HAyUYHBIH JKYpHAT Ui MOJIOJCKH

«I1yTh B HAyKYy»).
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