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[Ipumepnas paGovas mporpamMma y4eOHOW IUCHUTUIMHBI «DU3UKa» I CIEIHATIBHOCTH
cpeaHero npogeccuoHanbHOro 0opa3zoBanus Texunyeckoro npodmis: 09.02.07 UuadopmannonHsie
CHCTEMBI U NPOrpaMMHUpPOBaHKE — 0a30Bas MOATOTOBKA, BXOASIIEH B COCTaB YKPYIHEHHON IPYIIIbI
cneuuansHoctd 09.00.00 MubopMaTHKa U BEIYUCTUTEIbHASI TEXHUKA

Opranuzanus-pazpadorunk: AHITOO «Ypaibckuii MOMUTEXHUUECKUN KOJLIEIHK»

Conepxanue pabodeld TPOTPaMMBI pealM3yeTcsi B TPOIECCe OCBOSHHS O0ydJarOIIMMUCS
obmmeoOpazoBarensHoro nukiaa ITICC3 CIIO ¢ momydeHuem cpeanero oOmiero odpa3oBaHus,
paszpabotanHoOil B cooTBeTCTBUU ¢ TpeboBanusmu PI'OC cpeanero obmero odpazoBanms, OI'OC
cpenHero mpodeccuonansHoro obpa3oBanus cnenuansHoctH  09.02.07 HHbopManmoHHBIE
CHCTEMBl W TPOTPAMMHPOBAaHHE HAa OCHOBE INPUMEPHOW MpOTrpamMMbI 00IIe00pa3oBaTeIbHON
yueOHoil aucrumuHsl «Pusnka», pexomenayemoin PI'AY «DHUPO» (mporokon oT 28 HIOHA
2016r. Ne 2/16-3.).



HNOACHUTEJBHASA 3AIINCKA

[Tporpamma oOrieoOpazoBarenbHO yaeOHOU auctumuiuHbl [1/].03 dusuka npeqHazHadeHa
Uis  u3ydeHHs (GU3MKU B NpodeccHOHANbHBIX oOpa3zoBarenbHbIX opranuzanusx CIIO,
peanu3yronmx o0pa3oBaTeNbHYIO MPOrpaMMy cpeaHero ooimero oopazosanus B npeaenax [IIICC3
Ha 6a3e OCHOBHOIO 00IIero 00pa30BaHUs IPH MOATOTOBKE CIIEUATNCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero obmiero ooOpa3oBaHws,
MPEIbSABISEMBIX K CTPYKTYpE, COJCPKAHUIO U Pe3ysibTaTaM OCBOEHUS Y4eOHOH TUCIUILIMHBI
[1/1.03 ®usuka, B COOTBETCTBUM C PexoMeHmanmusMu 1O OpraHu3alUy MOJYYCHHUS CPEIHEro
obOmiero oOpa3oBaHMsi B Ipeleiax OCBOCHHUA O0pa30BaTEIbHBIX MIPOrpaMM  CPEIHEro
npodeccnoHaTbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO 00IIEro 00pa3oBaHUs C yUETOM TPeOOBAHHMIA
benepanbHBIX TOCYIApPCTBEHHBIX 00pa3oBaTeNIbHBIX CTAaHIAPTOB U IMOJy4daeMo# mpodeccuu wiu
CHEeIMAILHOCTH ~ CpefHero  mnpodeccuoHanpbHOro  oOpasoBanmsi  (mucbMo  [lemaprameHTa
rocyJapCTBEHHOM MOJIMTHKU B cepe moarotroBku padounx kaapos u 10 MunoOpHayku Poccun
ot 17.03.2015 Ne 06-259).

Coneprkanue nporpammbl [1J1.03 dusuka HanpaBIeHO HA JOCTUKEHHUE CICAYIONINX IIEICH:

*OCBOCHHE 3HAHUN O (YHIAMEHTAIBHBIX (PU3NYSCKUX 3aKOHAX W MPUHIIUIAX, JIC)KAIMUX B
OCHOBE COBPEMEHHOH (pu3mueckoil KapTUHBI MHpa; Hanbojiee BAXKHBIX OTKPBHITUAX B 001acTH
(U3HUKYM, OKa3aBIIMX OMPEICISIIONICe BIUSHUEC HA PAa3BUTHEC TEXHUKH M TEXHOJIOTHH, METOAAX
HAyYHOTO MMO3HAHUS IPUPO/IBI;

* OBJIAJICHUE YMCHHSIMH TPOBOAWTH HAOMIOJNCHUS, IUIAHUPOBATH W  BBIIOJHATH
AKCIIEPUMEHTHI, BBIABUTATh THIIOTE3bl U CTPOUTH MOJENU, MPUMEHSTh MOJY4YCHHbIE 3HAHUS IO
¢dusuke U1 00BACHEHUS Pa3HOOOPA3HBIX (PHU3UUECCKUX SIBJICHUA M CBOHCTB BEIECTB; MPAKTHUECKU
UCIONb30BaTh  (pu3MyUeckue  3HAHMS;  OLIGHHWBAaTh  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYYHOMU
nH(pOpMAIIHH;

* pa3BUTHE [MO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
mporecce MpUoOPETSHNS 3HAHUN U YMEHUH 10 (PU3HUKE C MCIIOJIb30BAHUEM PA3TUYHBIX HCTOYHUKOB
nH(OPMALIUY U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

* BOCIIUTaHUE YOCKICHHOCTH B BO3MOKHOCTH ITO3HAHHSI 3aKOHOB TIPUPO/IBI, UCTIOIB30BAHUS
JNOCTHXKEHUH (U3MKUM Ha Onaro pa3BUTUS YEIOBEUECKOW IUBUIHM3AIMU; HEOOXOAUMOCTH
COTPYTHUYECTBA B TIPOIECCE COBMECTHOTO BBITIONHEHHS 3aJ1a4, YBaXXUTCIHHOTO OTHOIICHUS K
MHEHUIO OMIOHEHTA MPHU 0OCYXKACHUU MPOOJIeM eCTECTBEHHO-HAYYHOTO COAEpIKAaHMsI; TOTOBHOCTH
K MOPaJIbHO-ITHYECKOH OIEHKE MCIOIh30BAHUS HAYYHBIX JOCTHKCHHM, TYBCTBA OTBETCTBEHHOCTH
3a 3alUTy OKPYXKAIOIIeH Cpeibl;

* HCIIOJIB30BAaHKME MPUOOPETEHHBIX 3HAHWH M YMEHUWH JJIS PEHICHUS MPAKTUYeCKHX 3ajad
MOBCEIHEBHON KU3HHU, oOecreueHus O€30MacHOCTH COOCTBEHHOW JKU3HH, pPaIlMOHAIBHOTO
MIPUPOJIONIONB30BAHUS M OXPAHBI OKPYXAIOMICH CpeIbl U BO3MOXKHOCTh NPUMEHEHUsS 3HAHUHU TIPH
pEelIeHnH 3aa4, BOZHUKAIOIIUX B MOCIENYIONIeH MpodeccuoHaNbHOMN 1eATeTbHOCTH.

B mporpammy BKITIOYEHO cojeprkaHHE, HAMpaBiICHHOES Ha (OpPMHpPOBAHUE y CTYACHTOB
KOMIIETECHIINH, HEOOXOAMMBIX IS kKauecTBeHHOro ocBoeHus IIIICC3 na 0a3e 0OCHOBHOTO OOIIEro
oOpa3oBaHMs C TIONIy9EHHWEM CpEIHEro oOmero oOpa3oBaHMs; MPOrPaMMBI  TIOJTOTOBKU
cnenuanuctos cpeanero 3BeHa ([IIICC3).

[Iporpamma yueOnort mucturmuabl [1]1.03 ®usuka sBaseTcss OCHOBOM MJisi pa3pabOTKH
pabounx mporpaMMm, B KOTOpPHIX MpodeccHOHANbHbIE 00pa3oBaTeNbHBIE OpraHU3allUH,
peanu3yronme 00pa3oBaTENbHYIO MpPOrpaMMy CpeaHero ooOmero oOpa3oBaHHs B Tpenenax
ocoenus [IIICC3 na Gaze ocHOBHOro oOImiero oOpa3oBaHUs, YTOUHSIOT COJEp)KaHHE Y4eOHOIro
MaTepuaia, IOCIIeIOBATeIbHOCTh €r0 H3Y4YCHHS, paclpeelICHHe YYeOHBIX YacoB, TEMAaTHKY
pedeparoB, UHAUBUAYAIBHBIX MPOEKTOB, BUABI CAMOCTOSTENBHBIX pa0OT, YYUTHIBAs CHEHHPHUKY
MpOrpaMM  TIOJTOTOBKH  CICIHAIIMCTOB CPEJHETO0 3BEHa, OCBaMBacMOW TPodeccHu  WIn
CHEIHATbHOCTH.

[IporpaMMa MOKET HCIHOJIB30BATHCA APYTMMH NPOPECCHOHATBHBIMU 00pa30oBaTeIbHBIMU
OpraHMU3aIMsIME, PEATU3YIOIIMMHA 00pa30BaTeNbHYI0 MPOTPAMMY CPETHET0 00Iero o0pa3oBaHus B
npeaenax ocBoernus (IIIICC3) na 6aze ocHOBHOTO 00111er0 00pa3oBaHUsI.
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OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUIIIVMHBI I11.03 ®U3UKA

B ocnoBe yuebHo# mucrummunasl 11]].03 ®dusnka nexuTr ycraHOBKa Ha (OPMHpPOBAHUE Y
o0y4yaeMbIX CHCTEMbl 0a30BBIX MOHATUH (PU3MKH U NpEACTaBIECHUN O COBpPEMEHHOH (uznueckoin
KapTHHE MHpa, a TakkKe BbIPAa0OTKAa YMEHHMH TPUMEHATh (U3MYECKHME 3HAHUS KaK B
poeCCHOHATILHOM 1€ATENIbHOCTH, TaK U JUIs PeLeHUs )KU3HEHHBIX 3a/1a4.

MHorue MmoyoKeHHsI, pa3BUBaeMble (PU3MKON, pacCMaTPUBAIOTCA KaK OCHOBA CO3JAHHS U
UCIOJIb30BaHUS HMH(OPMALMOHHBIX M KOMMYHHMKalMOHHbIX TexHonoruih (MKT) — ogHoro us
HanboJiee 3HAYUMBIX TEXHOJIOTHYECKUX TOCTHKEHUN COBPEMEHHON IMBHIIM3AIHH.

®dusmka JaeT K04y K MOHUMaHUI0 MHOTOYHMCICHHBIX SIBJICHUH U MPOLIECCOB OKPYXKAIOIIEro
MHUpa (B €CTECTBEHHO-HAYYHBIX 00JACTSAX, COIMOJIOTUH, SKOHOMUKE, SI3bIKE, JIUTEpaType u 1p.). B
¢bu3uke GOPMUPYIOTCSI MHOTHE BUABI JAEATEILHOCTH, KOTOPbIE UMEIOT METAalpeMETHBIN XapakTep.
K HuUM B mepBylo ouepelb OTHOCATCS: MOJCTUPOBAHHE OOBEKTOB M IPOLIECCOB, NPUMEHEHHE
OCHOBHBIX METO/IOB MO3HaHMs, CUCTEMHO-MH()OPMAIIMOHHBIN aHaau3, (POPMYIMPOBAHUE TUIIOTES,
aHaJN3 U CUHTE3, CPaBHEHHUE, 0000IIEHNE, CUCTEMATHU3allUs, BBISIBICHUE TPUYHMHHO-CIIEICTBEHHBIX
CBsI3el, IMOMCK aHAJOroB, YNpaBleHUE OOBEKTaMU M IpoueccaMu. VMIMEHHO 3Ta JUCLMIUIMHA
MO3BOJISIET MO3HAKOMUTH CTYAEHTOB C HAYYHBIMH METOAAMHU ITIO3HAHUS, HAYYUTh WX OTJINYAThH
TUIIOTE3Y OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

Owu3MKa UMEeT OYeHb OOJIBIIOE W BCEBO3PACTAIONIEE YHCIO MEXKIUCIMILIMHAPHBIX CBS3EH,
IIpUYEeM Ha YPOBHE KakK IMOHATHMHOrO ammapara, Tak ¥ MHCTpyMmeHTapus. Cka3aHHOE IO3BOJISET
paccMaTpuBaTh (PU3MKY Kak METaJWCIHILIMHY, KOTOpas MPEAOCTABIISIET MEXKIUCIUILTMHAPHBIN
A3BIK JJIs1 ONMCAHUs HAYYHOH KapTHUHBI MUpa.

®u3nka SABISETCS CUCTEMOOOpa3yromMUM (PaKTOPOM JJIsl €CTECTBEHHO-HAyUYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI JIe)KAaT B OCHOBE COJIEpXKaHHMsI XMUMMH, OHOJIOTHH,
reorpaduu, aCTPOHOMUHU U CIICMUAIBHBIX JUCHUIUIMH (TEXHUYECKAas MEXaHHKa, HJICKTPOTEXHHKA,
JIEKTPOHUKA U JIp.). YueOHas nuctuniania «Pu3nka» co3aaeT yHUBEpCaIbHYI0 0a3y s U3ydeHUs
o0menpopecCHOHATBHBIX W CIEUNUANbHBIX  JUCHUIUIMH, 3aKianbiBas — (QyHIAMEHT IS
HOCTEIYIOIEro 00y4eHus CTY/IEHTOB.

OO6nanast TOTMYECKON CTPOMHOCTHIO M ONMUPASCh HAa DKCIIEPUMEHTANIbHBIC (DaKkThI, ydeOHas
mucuuruinHa [1/1.03 dusuka popmMupyer y CTYASHTOB MOAJMHHO HAy4HOE MUPOBO33peHne. dusnka
SIBIISIETCS. OCHOBOW YUEHHS O MaTepHAILHOM MHUPE M peraeT mpooIeMbl 3TOTO MUPA.

N3zyuenne ¢pu3nuku B mMpohecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3ALUAX, PEATU3YIOLINX
o0pa3oBaTeNbHYIO TIporpaMMy cpeiHero oomiero odpazoBanus B npejaenax ocsoenus [IIICC3 nHa
06a3e OCHOBHOTO 0OwIero oOpa30BaHUs, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT HpOoQuiis
npodecCuoHAIbHOTO 00pa30BaHMsl. ITO BBIPAXKAETCS B COACPIKAHUU OOYUCHHS, KOJTUYECTBE YACOB,
BBIJIC/IIEMBIX HA M3Y4YEHHE OTJENbHBIX TEM IpOrpaMMbl, INIyOMHE WX OCBOCHMS CTYAEHTaMH,
o0beMe M XapakTepe MPAKTUYECKUX 3aHATHH, BUAAX BHEAYAUTOPHOW CaAMOCTOSTEIBHOW pabOTHI
CTY/IEHTOB.

[Ipu ocoennn cremuansHocTH  CIIO TexHMYeckoro mpoduis MPOoPecCHOHATHLHOTO
obpa3oBaHus (pusnka usydaercs Ha 6a3oBoM ypoBHe PI'OC cpennero obiiero oopazoBaHus, Ipu
ocoenuu npogeccuit CI1O u cneunansrocreit CIIO TexHudeckoro npoduiis npodeccruoHalIbHOTo
oOpa3zoBanus (u3Mka u3yyaercs Oosiee yriayOiieHHO, Kak mpoduiabHas ydeOHas JUCLUIUIMHA,
YUUTBIBaKOIasl cieu(pUKy OCBauBaeMbIX Mpodeccuil WM CelHaaTbHOCTEH.

Conepxanue y4yeOHOW AMCHUIUIMHBI, peau3yeMoe MpU IMOATOTOBKE OOydYaroUIUXCs I10
npodeccussM M CIEMUATBHOCTSAM  €CTECTBEHHO-HAYYHOTO Tpodmiis  MmpodecCHOHAIBHOTO
o0pa3oBaHMs, HE HUMEET SBHO BBIPAKEHHONW NPOQMIBHONW COCTABISIONIEH CHEIHATIbHOCTH,
OTHOCSIINECS K 3TOMY MPpoduiro 00ydeHus, He UMEIOT IPEUMYIIECTBEHHON CBS3U C TEM WJIH WHBIM
pazznenoM pusnku. OHAKO B 3aBUCUMOCTH OT nonydaemoit npodeccun CIIO unm cnennanbHOCTH
CIIO B paMKkax ecTeCTBEHHO-HAyYHOTO Tpoduisi mpodeCcCHOHAIBHOTO 00pa30BaHHUs MTOBHIIIICHHOE
BHUMAaHHE MOXET OBbITh YAeNeHO M3ydeHHo pasnena «MonekynsapHas ¢usuka. TepMoanHaMuKay,
OTACNBHBIX TeM pazfena «DJEKTPOAWHAMHKA» M OCOOCHHO TEM 3KOJOTHYECKOTO COJMECpPKAHMUS,
MPUCYTCTBYIOLIUX MOYTH B KAXI0M paszere.



Teopetnueckue cBeAeHUs MO (QU3UKE AOMOJHSAIOTCS NEMOHCTpALMSIMHU U J1a0OpaTOPHBIMU
pabGotamu.

N3yuenne oOmeoOpa3oBaTenbHOM yueOHOM mucummumnabl [1J[.03 ®dwusuka 3aBepiiaeTcs
MOJBEICHUEM UTOroB B ¢opMe audGEepeHIUPOBAHHOTO 3aueTa WM OK3aMeHa B paMKax
MPOMEKYTOUYHOM arrectanuu cTyAeHToB B mporecce ocBoeHus [ITICC3 ¢ momydeHuem cpeaHero
o01m1ero oopa3oBaHusl.

MECTO YYEFHOM JUCIHUATIIJIMHBbI B YYEEHOM ILVIAHE

VYyeonas mucumrumna [1J].03 ®usumka sBisercss y4eOHBIM MPEIMETOM IO BBIOOPY U3
oOs3arenpHONM mpeameTHOW oOmactu  «EctectBenHbie Hayku» DI'OC  cpemnero oobiero
oOpa3oBaHus.

B npodeccronanbHbIX 00pa3oBaTENbHBIX OPraHU3ANNSX, PEATH3YIOMUX 00pa30BaTEILHYIO
nmporpamMmy cpemnero obmero oopasoBanusi B npenenax ocBoeHus IIIICC3 nHa 6a3e OCHOBHOTO
obmero obpasoBanusi, yueOHas aucrumuinHa 11J1.03 ®usnka u3ydyaercs B 00meo0pa3oBaTeIbHOM
nukie yuyeonoro iana [IIICC3 na 6a3e ocHOBHOTO 0011ero o0pa3oBaHus ¢ MOJYICHHEM CPEIHETO
obmiero oopaszosanus (ITIICC3).

B yueOupix mmana [IIICC3 mecro yuebnoit aucuurmauasl [1/1.03 dusuka — B cocraBe
001e00pa3oBaTeNbHBIX YYEOHBIX TUCHHMIUIMH MO BBIOOpPY, (OPMHpPYEMBIX U3 00s3aTelbHBIX
npeameTHeix obnacteir ®I'OC cpemnero obmiero oOpa3zoBanus, mias  crenuanbHocTed CIIO
COOTBETCTBYIOIIETO MpOoduiis npohecCuoHAIBHOTO0 00pa30BaHUs.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLTAHBI

OcBoenue coaepxanus yueOHoi mucuuiuivnel [1/1.03 ®dusnka obecrieunBaeT TOCTUKEHUE
CTYIEHTAMHU CJIEIYIOIIMNX PE3YIbTaTOB:

* TUYHOCMHBIX:

- YyBCTBO TOPJOCTH U YBKEHHS K UCTOPUHU M JOCTHKCHUSM OTEYECTBEHHON (PU3NYECKOM
HayK{; (U3MYECKH TIPaMOTHOE MOBEJCHHE B NPOPECCUOHATIBHON JEATENBHOCTH M OBITY IpHU
oOpanieHnu ¢ mpudopamMu U yCTPOUCTBAMH;

- TOTOBHOCTb K MPOJOJDKEHUIO O0Pa30BaHMS M TOBBIMICHHUS KBATU(PHUKAIMU B M30paHHOMN
npodeccuoHaNbHOM AEATEeIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM (PU3NYECKUX KOMIIETEHUUH B
ITOM;

- YMEHHUE HCIOJb30BaTh JOCTUKEHHUS COBPEMEHHOM (U3NYEecCKOW HAyKH U (PU3NYECKUX
TEXHOJIOTUH JUIsl OBBIIIEHUS] COOCTBEHHOT'O MHTEIIEKTYalbHOTO pa3BUTHS

B BbIOpaHHOU NPO(heCcCHOHATBLHON e TENIbHOCTH;

- YMEHHUE CaMOCTOSTENILHO A0ObIBATh HOBBIE I ce0s1 (pU3MUECKUe 3HAHUS, UCTIONb3Ys JUIs
3TOr0 JOCTYIHbIE HCTOYHUKHU UHPOPMAIIHH;

- YMEHHE BBICTpaMBaThb KOHCTPYKTHBHBIE B3aWMOOTHOIIEHHS B KOMAaHJE IO PELIECHUIO
0o0IUX 3a7a4;

- YMEHHME YIPAaBIATH CBOEH IIO3HABATEIBHON JAESITEIBHOCTBIO, NMPOBOJUTH CAMOOLICHKY
YpOBHSI COOCTBEHHOTO UHTEJIEKTYAJIbHOTO Pa3BUTHS;

* MemanpeomMemmbix:

- UCIOJb30BAaHUE pPAa3IMYHBIX BHJOB II03HABATEIbHOW JEATEIBHOCTU JUISI pPEIICHUS
¢u3nyeckux 3a1ad, NPUMEHEHHE OCHOBHBIX METOAOB IMO3HaHMA (HAONIONEHUS, ONUCAHMS,
U3MEpEeHUs, SKCIIEpUMEHTA) JI U3YUEHHsI PA3JIMUYHbBIX CTOPOH OKpY KaroUleil 1edCTBUTEIbHOCTH;

- HUCIOJB30BaHUE OCHOBHBIX HWHTEJJIEKTYaJbHBIX OIEpalMid: IIOCTAHOBKU 3aJauH,
dbopMynupoBaHUS THUIIOTE3, aHadW3a W CHHTE3a, CPaBHEHHs, OOOOIIEHHWs, CHUCTEMaTH3alluH,
BBISIBIICHUS] TPUYMHHO-CJIE/ICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB IS
M3Y4YEHHs] PA3IMYHBIX CTOPOH (U3HUECKUX OOBEKTOB, SBJIEHUH M MPOLIECCOB, C KOTOPBIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MPOohecCHOHATIBHOM chepe;

- YMEHHE FeHepUpOoBaTh UJEH U ONPEENIATh CPEICTBA, HEOOXOAMUMbIE AJIsl UX pealn3alliy;

- YMEHHE HMCII0JIb30BaTh Pa3IMUHble UCTOUYHUKH IS MTOJTyYeHHs (PU3NUecKO nHpopManuu,
OLIEHUBATh €€ JI0CTOBEPHOCTb;



- YMEHHE aHAIU3UPOBAThH U MPECTABIATH HH(GOPMAIUIO B Pa3IMUHBIX BUAAX;

- yMEHHE NYyOJMYHO TPEACTaBIATH pPe3ylIbTaThl COOCTBEHHOTO MCCIEIOBAHUSA, BECTU
JIUCKYCCUU, JOCTYMHO W TapMOHUYHO coueTas coJepkaHue u (opmbl MpeacTaBiIsieMoit
uH(pOpMaINH;

* NPEOMEMHbBIX:

- c(OPMHPOBAHHOCTU TPEACTABICHUI O POJIM U MecTe (DPU3MKH B COBPEMEHHOW HAay4HOI
KapTUHE MHpA; MOHUMaHHE (PU3NUECKON CYIIHOCTH HaOIroAaeMbiX BO BceeneHHo siBieHUi, ponu
¢bu3uk B GOPMUPOBAHUU KPYrozopa U (PYHKIIMOHAIBHONH T'PAMOTHOCTH YEJIOBEKA IJI PEIICHUs
MPAKTUYECKUX 3a7ay;

- BJIQJICHHE OCHOBOIOJIATAIONMMH  (U3UUYECKUMHU MOHATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIOIb30BaHUE (PU3NYECKON TEPMUHOIOTUU ¥ CUMBOJIHMKHY;

-BJIQ/ICHUE OCHOBHBIMH METOJAaMH HAy4YHOT'O TIO3HAHUS, HCIOJIb3YeMbIMH B (hH3HKeE:
HaOII0/IEHUEM, OITUCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi 00pabaThIBaTh pe3yabTaTbl W3MEPEHUH, OOHAPY)KUBATh 3aBUCHMOCTb MEXKIY
(bu3nYeCKUMHU BEeIMUYNHAMU, OOBSCHSTDH [TOJyY€HHbIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

- ¢hOopMHUPOBAHHOCTh YMEHHUS peliaTh (U3NYECKUe 3aauu;

- cOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJyYCHHbIC 3HAHUS Ui OOBSICHEHUS YCIOBUMN
NpoTeKaHus (PU3NIECKUX SIBICHUH B IPUPOJIE.

* TUYHOCMHBIX Pe3)IbMamo8 0C80EHUs NPOSPAMMbL OCNUMAHUSL:

JIP 7 - oco3Hamoumi NPHOPUTETHYKD LEHHOCTh JIMYHOCTH YEJOBEKA; YBa)KalOIIM
COOCTBEHHYIO U YY)XYI0 YHHMKAJIBHOCTh B Pa3jMUYHBIX CHUTyalMsX, BO Bcex (opmax M BHIAX
JESITEIbHOCTH.

JIP 10 - 3a0otsmuiics O 3alidTe OKpYXKAIoWeH cpelnbl, COOCTBEHHOW U YyXKOH
0€30MacHOCTH, B TOM YHCiie HU(POBOIA.



TEMATHYECKOE IINTAHUPOBAHHME

HanmeHnoBaHue TeM

KoanuecTBo 4acoB

MaxkcumajabHast KoanyecTBo CamocTosiTe b
HArpy3Ka ayJIUTOPHBIX YACOB NMpH Has
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COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

Beenenue

®uznka — (QyHIaMeHTalIbHAasi HayKa O IPUPOJIE.

EcTtecTBeHHO-HAY4HbIN METOJ IO3HAHUSA, €T0 BO3MOYKHOCTH U TPAaHUIIbl IPUMEHUMOCTH.

OKCHEepUMEHT U TEOpHusl B Mpoliecce MO3HAHMS MPHUpoAbl. MonaenupoBaHue (U3NYECKUX
SIBJIGHUH U MpoLeccoB. Poib 3KCIIEpUMEHTAa U TEOPUHU B ITPOLIECCE MO3HAHMSI IPUPOBI.

Ouznyeckas BenuuuHa. [lorpemnocty uMmepenuii (usnueckux BenuuuH. Dusznueckue
3aKOHBI. ['paHUIIbl MPUMEHUMOCTH (H3UUECKUX 3aKOHOB. [loHATHE O (QU3MUECKON KapTHHE MHpa.
3navenue ¢uznku npu ocsoenuu npodeccuii CI1O u cnenmanpaocteit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe asuwxkenue. Ilepememenue. Ilyts. CxkopocTs. PaBHOMEpHOE
IIPSAMOJIMHENHOE IBUJKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE IIPSIMOJIIMHEMHOE JBUYKEHUE.

CBobonHoe nanenue. J[BrxeHue tena, OpOLUIeHHOIO MO YIJIOM K ropu3oHTy. PaBHOMepHOE
JBUKEHHE 110 OKPYKHOCTH.

3akonbl MexaHuku Herotona. IlepBbiii 3akon HproTona. Cuna. Macca. Umnynsc. Bropoi
3akoH HptoToHa. OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. Tperuii 3akoH HploToHa.

3akoH BceMHUpHOro TsroreHus. I'paBuranumonHoe mnoisie. Cuina tspkectu. Bec. CrnocoOsbl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXPAHEHUS B MEXaHUKE. 3aKOH COXpPAaHEHUs HMIyJbca. PeakTuBHOE JBUIKEHHE.
Pabora cuibl. PaGora mnoreHmmanpHBIX cui. MomHOCTh. OHeprus. KuHeTwueckas SHEpPrs.
[loTenuumanpHass SHeprus. 3aKOH COXpPAHEHUsT MEXaHWYECKOM sHepruu. lIpuMeHeHne 3aKOHOB
COXPAHEHUS.

JdeMoHcTpannn

3aBUCUMOCTb TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO IBUKEHUSI.

3aBUCUMOCTh YCKOPEHMSI T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha TEIIO.

CroxeHue Cuil.

PaBeHCTBO M IPOTUBOIIOJIOKHOCTD HANIPABJIEHUSI CUJI IEHCTBUS U IPOTUBOJCHCTBUSL.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMarium.

Cunel TpeHus.

HesecoMocTs.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

JlabopaTopHbie padoThI

HccnenoBanue IBUKEHUS Tela MO IEHCTBUEM TIOCTOSIHHOW CHUJIBI.

N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHne MEXaHU4ECKOW PHEPTUH NP IBUKEHUH TeJa MO IEHCTBUEM CHII TSHKECTH

U YIIPYTOCTH.

CpaBHeHue paboThl CUIIbI C U3MEHEHHEM KMHETHYECKOW SHEPTUu Teja.

N3ydeHne 3aKOHOB COXpaHEHHUs Ha IIPUMEpE yAapa I1apoB U OAJITUCTUYECKOTO MasiTHHUKA.

W3ydeHne 0coOEHHOCTEN CUITBI TPEHHUSI (CKOJIBbKEHUS).

2. OCHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMHUKH

OCHOBBI MOJICKYJISIPHO-KHHEeTHYeCKOH Teopuu. MneanpHelii ra3. OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON Teopuu. Pasmepsl M Macca MoJIeKyd M aToMoB. bpoyHoOBckoe
npwkenue. uddysus. Cumbl U dHEprus MeXMOJEKYJIsIpHOro B3aumojeictBus. CtpoeHue
ra3oo0pa3HbIX, KXUAKUX U TBepAbIX Tei. CKOpOCTH IBMKEHHS MOJEKYI M HX H3MEpEeHHe.
WneanepHslii ras. Jlasnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUUECKONW TEOPUH T'a30B.
Temnepatypa u ee wu3MepeHue. [a3oBble 3aKOoHbl. AOCOJIOTHBIM HYJIb TEMIIEpaTypHl.
TepMonnHaMuyeckas IIKajla TEMIEPATypbl. Y PaBHEHUE COCTOSHUS HIEAIBHOTO Tra3a. MouspHas
ra3oBasi IOCTOSIHHAsL.

OcHoBbl TepMoaMHAMHMKH. OCHOBHBIE TOHATUS M ONpEeAeNeHUsA. BHyTpeHHss sHeprus
cucTeMbl. BHyTpeHHss sHeprusi ujeanbHoro rasa. PaGora m Temora kak ¢opMbl INepenavu
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sHeprur. TerIoeMKoCTh. YAelbHas TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. IlepBoe
Hayajuo TepMoIWHAMUKH. AnuabarHbiil mporecc. [IpuHiun aeiicTBus TerioBo mamuHbl. KITJI
TEIJIOBOTO JABUrarens. Bropoe Hauamo TepmoanHaMuKy. TepMoarHaAMUYeCKas MIKala TEMIEPATYp.
XononunbHble MamuHbL. TernoBsle ABUraTenu. OXpaHa IpUpOIbL.

CaoiicTBa nmapoB. lcnapenue u koHjeHcanus. HachllieHHBIH Map W €ro CBOWCTBA.
AOcomoTHasT W OTHOCUTENIbHAs BIIAXXHOCTh Bo3ayxa. Touka pocbl. Kumnenue. 3aBHCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBieHus. [leperpeTslil map u ero ucroib30BaHUE B TEXHUKE.

CBolicTBa KuAKOCTeN. XapaKTepuCTUKa XUAKOTO COCTOSIHUS BemlecTBa. [loBepXHOCTHBIN
CIIOM KUAKOCTH. DHEPrus MOBEPXHOCTHOIO ClOA. SIBICHUS Ha TpaHULE >KUJIKOCTH C TBEPABIM
tenom. Kanusuisipable siBICHUS.

CgoiicTBa TBepAbIX TeJ. XapaKTEpUCTUKA TBEPAOrO COCTOSIHUMSA BEIIECTBA. YIpyrue
CBOMCTBa TBEpAbIX Tei. 3akoH ['yka. MexaHunuyeckue CBOMCTBa TBEpPABIX Tel. TemnoBoe
pacuMpeHye TBepbIX Tel U xkuakocrei. [lmaBnenne n kpucrammsanus.

JleMoHCTpan U

JIBukeHre OpOyHOBCKUX YaCTHII.

Huddysus.

M3meHeHue AaBlieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPU MOCTOSITHHOM 00BbeMe.

N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

V3meHeHre BHYTPEHHEH SHEPTrUu Tell IPU COBEPIICHUH PAOOTHI.

Mojenu TEIUIOBbIX ABUTATEIEH.

Kunenue Boabl Ipy MOHUKEHHOM JaBJICHUU.

IlcuxpomeTp u TUTPOMETP.

SIBNeHNs MOBEPXHOCTHOIO HATSYKEHUS U CMAYMBAHMSL.

Kpucraisl, amopdHbIe BeNecTBa, KUIKOKPUCTAUTNISCKUE TeTa.

JlaGopaTopHblie padoThI

W3mepeHue BIaXXHOCTH BO3yXa.

N3mepeHre NoBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.

Habmonenue npouecca kpucraumsanuu M3ydyenue nedopmannuu pacTsHKeHUS.

N3yueHue TenioBoro pacuimpeHus TBEpPAbIX Tell.

N3ydeHre 0coOEHHOCTEH TEMI0BOIO PacIiuPEHUs BOBI.

3. DJIeKTPOAMHAMHUKA

JyleKTpUYeCcKoe ToJie. DJIEKTPUYECKUE 3apsAbl. 3aKOH COXpaHEHUsS 3apsga. 3aKoH
Kynona. Dnekrpuueckoe none. HanpskeHHOCTh 3neKTpuyeckoro nojs. [IpuHumn cyneprno3uiun
noneit. Pabora cun  anekrpoctatudeckoro mois. [lorennuman. Pa3HOCTh MOTEHIMAIOB.
DOKBUIOTEHIIMAJIbHbIE MOBEPXHOCTU. CBSA3b MEXK]y HAINPSKEHHOCTBIO U PA3HOCTHIO MOTEHIMAIOB
AIEKTPUYECKOTO MO, J(MANMeKTpuku B dieKTpuyeckoM rmose. [lomspuzamus IuIIEKTPUKOB.
[TpoBognuku B snexTpuueckoMm moie. Konaencatopwsl. CoequHeHNEe KOHACHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOTO KOHJEHCATOPa. DHEPTHUs AIEKTPUIECKOTO TOJIA.

3aKOHBI OCTOSIHHOTO TOKA. Y CIIOBHS, HEOOXOAUMBIE JIJIsl BOSHUKHOBEHUS U MOICPKaHUS
AMEKTpUYEeCcKOoro Toka. Cuila TOKa M IUIOTHOCTh TOKa. 3akoH Owma mis ydactka uenu 6e3 DIC.
3aBUCHMOCTD 3JIEKTPUUYECKOIO CONPOTHUBJICHUS OT Marepuana, JJWHBI U IUIOMIA[NA MONEePEYHOTrOo
CEYCHHS TPOBOJAHUKA. 3aBUCHUMOCTHh JJEKTPUUYECKOTO COMPOTUBIEHUS TPOBOJHUKOB OT
TeMIepaTypbl. OJNEKTPOJBIKYIIAas CHJIa HUCTOYHMKA ToKa. 3akoH Oma [ TOJIHOM Ienu.
Coenunenue nmpoBoHUKOB. CoeMHEHNE NCTOYHUKOB AJICKTPHUECKOW SHEPTHH B OaTapero. 3aKoH
Jlxxoyns—1Jlenma. Pabota 1 MOIITHOCTE AJIEKTPUIECKOTO TOKA.

TennoBoe neicTBHE TOKA.

DJIeKTPpUYeCKH i TOK B MOJIYIIPOBOJAHMKAX. CobcTBeHHas MIPOBOIUMOCTD
MOJTYITPOBOTHUKOB. [10TympOBOTHUKOBBIE TPHOOPHI.

MarnuTtHoe nmoJsie. BekTop MHIYKIMM MarHUTHOrO nojs. JlelicTBMe MAarHUTHOTO MOJS HA
MPSIMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3akoH Amrmepa. B3aumonelictBue TOKOB. MarHuTHBIH
notok. PaboTa mo nepemenieHnto mMpoBOIHUKA C TOKOM B MAaTHUTHOM MoJie. [[eficTBe MarHUTHOTO



noist Ha naBwxkymwmiics 3apsan. Cwna Jlopenua. OmnpeneneHue yneabHOro 3apsna. Y CKOPUTEIH
3apSKEHHBIX YACTHII.

DJIEKTPOMarHMTHasi MHAYKIUA. DJIEKTPOMAarHUTHas: MHAYKLUA. Buxpesoe anexrpudeckoe
nosie. CaMOMHYKIUS. DHEPTUsl MAarHUTHOTO T1OJISL.

JdemMoHCTpauMu

B3anmoznencTere 3apsyKeHHBIX TElL.

ITpOoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIM3IeKTpUKHY B JIEKTPUUECKOM TIOJIE.

Konaencaropsi.

TennoBoe neiCTBHE IIEKTPUYECKOTO TOKA.

CoOcTBeHHas U IpUMECHask IPOBOJUMOCTb ITOJIYIIPOBOIHUKOB.

ITomynrpOBOTHUKOBBIN TUOA.

Tpaunzucrop.

OmneiT DpcTena.

B3anmoneincTsie NpoOBOJHUKOB C TOKAMHU.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I10JIEM.

ONEeKTPOABUTATED.

DNEeKTPOU3MEPUTENBHBIE IPUOOPBHI.

ONEKTPOMAarHuTHAsE UHIYKIIHS.

Onpitel Dapagnes.

3aBucumocts J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CHJIBI TOKA U UHAYKTUB-

HOCTHU IIPOBOJIHUKA.

Pabota snekrporeneparopa.

Tpanchopmarop.

JlaGopaTopHblie padoThI

N3yuyenne 3axkoHa Owma i ydyacTKa LENH, IOCIEA0BAaTEIbHOTO M MapajlieIbHOIO
COEUHEHMS NIPOBOIHUKOB.

N3yuenue 3akoHa Oma /1J1s1 IOJTHOW LIENH.

N3y4eHune ABIEHUS 2JIEKTPOMAarHUTHON MHIYKLUH.

Onpenenenne k03P GUIIUEHTA MTOJIE3HOTO AEHCTBUS AIEKTPUIECKOTO YaHHUKA.

Onpenenenne TeMnepaTypbl HUTH JIaMITbl HAKQJIUBAHHUS.

Onpenenenne DJIC u BHYyTPEHHETO CONPOTUBIICHUS MCTOYHUKA HATIPSKEHUSI.

4. KoneGanus v BOJIHBI

Mexannuyeckue kosnedoanusi. KonebarenpHoe nBWKeHHE. [apMOHMYECKHE KoJieOaHUSI.
CBoOosnHbIe MexaHMueckue kojeOaHus. JIuHeiHble MexaHudeckue KoJieOaTelbHble CHCTEMBI.
[IpeBparenne 3Heprun mnpu KosiedaTenbHOM JBHKeHUU. CBOOOIHBIE 3aTyXaloIUe MEXaHU4YECKHe
KosiebaHus. BeIHYKIeHHbIE MEXaHUYECKUE KOeOaHusl.

Ynpyrue BoaHbl. [lonepeynsle W NpPOAOIBHBIE BOJHBIL. XapaKTEPUCTUKH  BOJIHBI.
VYpaBHenue mockoi Oerymedt BoiHbl. MHTepdepenuus BosH. [loHATHe 0 nudpakuuu BOJH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHUE.

DJIeKTPOMarHuTHble  Koje0aHus. CBOOOAHBIE  DIEKTPOMAarHUTHbIE  KOJEOaHUs.
[IpeBparmienue 3Heprun B KojedaTeaIbHOM KOHTYpe. 3aTyXarolllue 3JIeKTPOMarHuTHbIe KoJieOaHus.
I'eneparop He3aTyXaroMMX JIEKTPOMArHUTHBIX KojeOaHuil. BeIHYXIeHHbIE

anektpudeckue konedanus. [lepemennsiit Tok. I'eHeparop nepemeHHoro Toka. EMkoctHoe u
MHIYKTUBHOE CONPOTHBIIEHHUS IEPEMEHHOrO0 TOKa. 3akoH OMa JUIsl 2JIEKTPUYECKOW IIeNH
MEPEeMEHHOT0 ToKa. PaboTa U MOLTHOCTh MEPEMEHHOTO TOKA. [ 'eHepaTophl TOKa.

Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepenaya u pacrnpeneneHue

AIIEKTPOIHEPTUH.

DJIEKTPOMArHUTHbIE BOJHBI. JJEKTPOMAarHUTHOE IMOJiE Kak OCOOBId BHJA MaTepuu.
DnekTpoMarHuTHbIe BOJIHBL. BubpaTtop I'epua. OTKpeITHI KosnebGaTenbHbIi KOHTYp. M300peTeHue
pamuo A.C. IlonoeiM. IlonsTHE 0 pagnocsa3u. [IpuMeHeHNE 2IEKTPOMArHUTHBIX BOJIH.

JleMOHCTpPaL U
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CB00OOHBIE U BBIHYX/ICHHbIE MEXaHUUECKUE KOJIEOaHMs.

Pe3onanc.

OO0pa3zoBaHue 1 paclIpoCTPaHEHHE YIIPYTUX BOJIH.

UYacroTa koJiebaHMii U BBICOTA TOHA 3BYKA.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMsL.

OcuuiorpaMma nepeMeHHOro TOKa.

Konzgencarop B Lenu nepeMeHHoro ToKa.

Karyiika HHIyKTUBHOCTHU B LIENIU IEPEMEHHOTO TOKA.

Pe3oHaHc B nmocne10BaTeIbHOM LIENIN IEPEMEHHOTO TOKA.

W3nyueHue u npuem 3J1eKTPOMarHUTHBIX BOJIH.

Pannocss3b.

JlabopaTopHblie padoThI

N3yueHue 3aBUCUMOCTH NepHOAa KoneOaHUH HUTAHOrO (WM NPYKUHHOIO) MasiTHUKA OT
JUIMHBI HUTU (WJIX MaccChl Ipy3a).

WMHayKTHBHBIE M EMKOCTHOE COIIPOTUBIIEHHS B LIENIU IIEPEMEHHOTO TOKA.

5. OnTuka

IIpupona cBera. CKOPOCTh pAaCIIPOCTPAHEHUS CBETA. 3AKOHBI OTPAXKEHUS U NPEIOMIICHHUS
csera. [lonmHoe otpakenue. JIun3el. ['11a3 kak ontudeckas cucrema. OnTHYecKrue MpuOOpHI.

BosiHoBble cBoiicTBa cBera. MHTepdepeHuus cBera. KorepeHTHOCTh CBETOBBIX JIyde.
Wutepdepennust B TOHKMX 1UieHKax. [lomockl paBHOW Tommuubl.  Kombma HproToHa.
Hcnonb3oBanue uHTephepeHn B Hayke U TexHuke. Judpakuus ceera. Judpaknus Ha menu B
napajuienbHeIX  JydaxX. Judpakumonnas pemerka. [lonstue o ronorpaduu. [lomspusamnms
nonepeuHbix BoyH. llomspusanus ceera. [IBoiiHoe nydenpenomienue. llomspounnel. Jucnepcus
ceera. Bumpl criektpoB. Crektpsl ucmyckanus. CHeKTpbl THOTJIOMEHHS. YJIbTpadHoIeToBOe U
uH(pakpacHoe u3nydeHus. PentreHosckue nyuu. VX npuposa u cBoiicTaa.

JleMoOHCTpaL U

3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA.

IlonHOE BHYTpEHHEE OTpaKECHUE.

OnTuueckue mpruOOpHI.

WnTepdepenius caera.

Hudpakuus ceera.

ITonsipuszanus ceera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosryueHue cnekTpa ¢ TOMOIIbIO TH(PPAKIHOHHON PELIETKH.

CrnekTpockor.

JlabopaTopHbie padoThI

N3yuenne nzodpakeHus MpeIMeTOB B TOHKOM JIMH3E.

N3yuenue untepdepeHnu u qudpaKium CBeTa.

I'pagynpoBKa CIIEKTPOCKOIIA U ONPEAEIEHUE ITIMHBI BOJHBI CIEKTPAJIBHBIX JTUHHUM.

6. J1eMeHTbl KBAHTOBOI (PM3UKHU

KBanToBas onTuka. KBanToBas TUIIOTE3a [Tmanka. DOTOHBI. Bremnnii
dbotoanekrpuuecknii 3pdext. Bayrpenuuit hororddexr. Tumbr poToseMeHTOB.

®usuka aromMa. Pa3BuTre B3IA0B Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopoza. Anepuas monens aroma. OnbiThl D.Pezepdopaa. Mojens atoma Bojgopo/ia mo
H.bopy. KBanTOBBIE T€HEPATOPBI.

®Du3nKa aTOMHOIO0 f1/ipa. EcrecTBeHHass paJMOaKTHBHOCTb. 3aKOH pPaJHOAaKTUBHOIO
pacraga. CriocoObl HaOMIOACHUS W PETHCTpalldu 3apsDKeHHBIX uyacTull. Dddexr BasumoBa —
YepenkoBa. CtpoeHue atoMHOro sifpa. JledekT macchbl, 3HEpTUs CBSI3U U YCTOMYMBOCTH ATOMHBIX
anep. SAnepHsle peakuuu. VckyccTBeHHas paguOakTUBHOCTbH. JleneHue Tsokenbix saep. Llemnas
sIepHas peakius. YpasiseMas nenHas peakuus. JAnepHsiil peaktop. [loaydeHne paanoakTHBHBIX
U30TONOB M MUX IpHUMEHEHue. buonormueckoe JIeHCTBUE PAJMOAKTUBHBIX  U3IYYEHHM.
DneMeHTapHbIC YaCTHUIIHI.

11



JemMoHCTpauMu

Dorodddexr.

JluneituaTele CEKTPHI PA3IUYHBIX BEIIECTB.

N3nydenue nazepa (KBaHTOBOTO T€HEPATOPA).

CYeTYrK MOHU3UPYIOIIUX U3JTYYEHUMN.

IIpakTuyeckne padboThl.

Penrenue 3amau.

7. IBomonus BeesieHHoM

Crtpoenne u paszButue Bcenennoil. Hama 3Be3nnas cucrtema — [anaktuka. [pyrue
ranakTuku. beckoneunocte Bcenennoit. Ilonstue o kocmosioruu. Pacmumpsiromasicss Beenennast.
Mogens ropsiueit Becenennoid. Ctpoenue u mpoucxoxaeHue ["amaktuk. DBomtonus 38e31. [ unoresa
npoucxoxaeHus ConHeuHol cuctembl. TepmosimepHblii  cunTe3. Ilpobinema TepmosiiepHO
sHepreTuku. DHeprust ConHua v 38e31. DBojtonus 38e31. [Ipoucxoxaenre CoaTHEYHON CUCTEMBI.

JleMoHCTpan U

ConHeyHas cuctema (MOJIehb).

®doTtorpaduu 1IaHeT, ceIaHHbIE ¢ KOCMUYECKUX 30H/I0B.

Kapra Jlyns! u nnaner.

Crtpoenue u 3Boonus Beenennoii.

IIpumepHbie TeMbl pedepaToB (A0K/Ia10B), HHAUBUAYAJTbHBIX MIPOEKTOB

Anekcanap I'puropseBud CTONETOB — PYCCKUI (QHU3HK.

Anekcanap CremanoBud [1omoB — pycckuil yaeHsIi, H300peTaTeb paano.
AnbpTepHaTUBHAs YHEPrEeTUKA.

AKyCTHYECKHE CBOMCTBA IOJYITPOBOJHUKOB.

Annpe Mapu AMiiep — OCHOBOIIOJIOKHHK JIEKTPOJUHAMUKHY.
ACUHXPOHHBIH IBUTaTElb.

AcTepou/ibl.

ACTpOHOMMSI HAIINX JHEU.

AtomHast pusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckoHTaKkTHBIE METO/IBI KOHTPOJIS TEMITEPATYypPHI.

bunosnsipHbie TPaH3UCTOPHI.

Bbopuc CemenoBuy SIkobu — pusuk u n3o0peraress.

Benunuaiimme oTKpbITHS (PU3HKH.

Bunbl anexTpuueckux pazpsaaoB. DIEKTPUUECKHE pa3psiibl Ha CIyXk0e ueloBeKa.
Bnusiaue nedextoB Ha puznyeckre CBOWCTBA KPUCTAILIOB.

Bcenennas u TemHas matepus.

INanuneo 'anuneii — ocHOBATEb TOYHOIO €CTECTBO3HAHUS.

I'onorpadust u ee mprUMeHEHHE.

JIBr>KeHue Terna IEPEMEHHONU MAacChl.

Judpaxius B HamIel >KU3HU.

Kunkue kpucrtauibl.

3axonbl Kupxroda 11st 371€KTpUyecKoil Lemnu.

3aKOHBI COXPAHEHUS B MEXAHUKE.

3HaveHue OTKpbITUH [ amues.

Urops Bacunbeuu KypuaTtoB — (pu3uk, opraHuzatop arToMHON HAyKH U TEXHUKH.
Hcaak HproToH — co3paTenp Kiaccu4eckoi Gpusmkm.

Hcnons30BaHue dIIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccugukanus 1 xapakTepUCTHKH 3JI€MEHTapHBIX YacTHUI.
KoHcTpyKIMOHHAsI MPOYHOCTH MaTepHalia U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykius u Bubl J1a3€poB.
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. KpuosnexrpoHnnka (MUKpPO3JIEKTPOHUKA U XOJIOL).

. JlazepHble TEXHOJIOTUH U X UCIIOJIb30BaHNUE.

. Jleonapo na BuHun — y4eHsbIi 1 n300peTaTeb.

. MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOSHUS TPUOOPOB, CIOCOOBI U3MEPEHH

MarHUTHOTO MTOTOKA, MArHUTHOM UHYKIUN).

. Maiixn @apaneit — co3aarenb yuyeHHs 00 AIEKTPOMarHuTHOM II0JIE.

. Makc Ilnank.

o Metoa Me4YEHBIX aTOMOB.

. MeToap1 HaOJIIOIEHUS U PETUCTPAIMN PAIUOAKTUBHBIX U3JIyY€HUN U YaCTHII.

. Meroasl onpeieneHus IIIOTHOCTH.

. Muxaun BacunbeBnd JIOMOHOCOB — yU€HBIN SHIUKIONEANCT.

. Mopenu aroma. OnsiT Pesepdopra.

. MonekynapHO-KUHETUYECKAsl TEOPUS NICAIbHBIX Ta30B.

. MounHus — ra3oBblil pa3psii B IPUPOJHBIX YCIOBUAX.

. Hanorexnomorust — MexXAUCHUIUIMHApHAs 00jacTh (GyHIAAMEHTAIBHOM U
MPUKJIATHON HAYKH U TEXHUKH.

. Hukona Tecna: »u3Hb U HEOOBIYATHBIE OTKPBITHSL.

Hukomnaii Konepauk — co3zarens rellMoueHTpUYECKON CUCTEMBI MUDA.
Hunbsc bop — onuH U3 co3pareneid COBpeMEHHOMN (U3HKH.
Hyxkneocunres Bo Beenennoii.

OOnpsicHeHne GOTOCHHTE3A C TOUKU 3pEHUS (PUUKH.

OnTHyueckue sBJICHUS B IPUPO/IE.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
[IepeMeHHBIN IEKTPUYECKUI TOK U €70 IPUMEHEHHE.

[Ina3zma — 4geTBepTOE COCTOSHUE BEILIECTBA.

[1nanersr CoTHEUHOM CHCTEMBI.

ITonynpoBOIHUKOBBIE TaTYUKH TEMIIEPATYPHI.

IIpuMeHeHHe KUAKUX KPUCTALUIOB B IIPOMBILIJIEHHOCTH.

IIpuMeHeHue A1epHBIX PEAKTOPOB.

ITpupona peppomarnerusma.

ITpo6nembl 3K0I0rUH, CBSI3aHHBIE C UCTIOIb30BAHUEM TEIUIOBBIX MAIIIHH.
IIpon3sBoacTBO, nepeaya U UCIIOJIb30BAHUE DIIEKTPOIHEPTHUH.
[Tpoucxoxaenne CoHEUHON CUCTEMBI.

[Ibe30anexTpruyeckuit 3PPeKT ero NnpruMeHeHue.

PasButne cpencts CBs3M U paguo.

PeakTuBHBIE IBUraTENIN U OCHOBBI paOOTHI TEIVIOBOI MAIIHBI.
PennkroBoe u3nydeHue.

Pentrenosckue sryan. Mcropus otkpsitus. [Ipumenenne.

Poxzaenue u 3Boronys 3BE31.

Ponp K.O.1{101K0BCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — nJIeKTpOMarHuTHasi BOJIHA.

° Cepreii [TaBnoBuu KoposiaeB — KOHCTPYKTOp U OPraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMHYECKOU TEXHUKH.
. Cwuutbl TpeHus.

CoBpeMeHHast CITyTHUKOBAs CBSI3b.
CoBpemenHas (pusuveckasi KapTHHa MUPA.
CoBpeMeHHbIE CPEJICTBA CBS3H.

CoHIle — MCTOYHHK KM3HU Ha 3eMiIe.
Tpanchopmatopsl.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYAEHTOB

XapakTepHUCTHKa OCHOBHBIX BHOB JIESTEIbHOCTH CTYICHTOB (Ha YPOBHE YIEOHBIX NEHCTBHN)

Bsenenue

YMeHUsI TOCTAHOBKH IeTIeH AEATEIbHOCTH, INTAHUPOBAHUS COOCTBEHHOU NESTEIbHOCTH
JUISL TOCTIDKCHUS TIOCTAaBJICHHBIX LENCH, MPEIBUICHNUS BO3MOXKHBIX PE3YIbTaTOB ITHX
JEWCTBHH, OPTaHU3AIMH CAMOKOHTPOJIS U OILEHKHU IOJMYYEHHBIX PE3yIbTaToB. Pa3BuTHe
CIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOW MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHUs], BOCIIPUHMMATh W AHAJIM3UPOBATh MHEHHS COOECEIHUKOB, NPHU3HABas
NpaBO JAPYroro 4enoBeKa Ha WHOE MHeHHWe. [IpousBeneHue HM3MepeHHs (U3HMYECKUX
BEIMYMH M OLIEHKAa TpaHUIBl TOrpemHocTel u3MmepeHuil. IlpencraBneHue rpaHUILBI
MOTPENIHOCTEH U3MEPEHUI IIPU MTOCTPOCHUH TpadUKOB. YMEHHE BBICKA3bIBATh THIOTE3bI
Uit 00bsicHEeHUsT HaONIOJaeMbIX SIBICHWH. YMEHHE Npeajaratb MOJENIH SBJICHHU.
VYKa3aHue TpaHHI] TPHUMEHUMOCTH (U3UUECKHX 3aKOHOB. [370KE€HHE OCHOBHBIX
MIOJIO)KEHUN COBPEMEHHOIN Hay4dHON KapTUHBI Mupa. [IpuBeneHue npumepoB BIMSHUS
OTKpBITHH B (HU3MKE HAa Iporpecc B TEXHUKE M TEXHOJOTHMH IIPOW3BOJCTBA.
Hcnons3oBanue MHTEpHETa 1UIsl TOMCKA MH(OPMAIIHH.

1.MEXAHHUKA

3aKOHBI
Hrrotona

MEXaHHUKH

OOBsicHEHNE IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB, MOATBEP>KAAIOIINX 3aKOH HHEPIIUN
H3mepenne maccsl Tena M3MepeHne CUIIbI B3aUMOJEHCTBUS TEN

Brruncnenue 3Ha4eHNs CHIT IO U3BECTHBIM 3HAUYEHUSAM MAaCC B3aMMOJACHCTBYIOIINX TEN U
ux

YCKOpEHUM

Brruncnenue 3Ha4eHUs1 yCKOPEHUH TeEIl 110 U3BECTHBIM 3HAYCHUSM JCHCTBYIOIUX CUI U
Macc Tel

CpaBHEHHUE CUIIBI IeHICTBHS U IPOTUBOACHCTBUS

IIpuMmeHeHne 3aK0Ha BCEMUPHOIO TATOTEHUS IIPU pacueTax CUJI U yCKOPEHUI
B3aMMOJICHCTBYIOIINX TeI

CpaBHeHHE yCKOpeHHs CBOOOIHOTO najieHus Ha maHeTax ColHeYHOI CHCTEMbI
BprleneHne B TeKcTe yueOHHKA OCHOBHBIX KaTeropuil Hay9HOH HH(pOpMaIn

Kunemarnka.

[IpencraBneHne MEXaHUIECKOTO ABWKEHUS TeJla yPaBHEHUSIMH 3aBUCHMOCTH KOOPANHAT
U MPOEKLHEH CKOpOCTH OT BpeMeHH. IIpeacTaBieHne MEXaHHYECKOTO IBIDKCHUS Tella
rpauKaM¥ 3aBUCIMOCTH KOOPJMHAT U IIPOEKINEH CKOPOCTH OT BPEMEHH.

Omnpenenenne KOOPAWHAT TIPOHIEHHOTO ITyTH, CKOPOCTH W YCKOPEHMs Tesa II0
rpadukamM 3aBHCUMOCTH KOOPAMHAT U MPOEKLUH CKOPOCTH OT BpeMeHu. OrpesesneHue
KOOpAMHAT TIPOWICHHOTO IYTH, CKOPOCTHM M YCKOPEHHs Teja [0 YpaBHEHHIM
3aBHCUMOCTH KOOPIWHAT M TpPOEKUUH CKOPOCTH OT BpeMeHHu. IIpoBeneHue
CPaBHUTEIHHOTO aHaJIN3a PABHOMEPHOTO M PaBHONEPEMEHHOTO IBIDKEHHH. YKa3zaHHe
WCITIOJIB30BAaHUSI  NIOCTYNATEeNBHOTO ¥ BpallaTeNIbHOTO JBHKEHHH B  TEXHHKE.
[IprnoOperenne ombiTa pabOTHI B TPYIIE C BBHINOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX
poneil. Pa3paboTka BO3MOXKHOM CHCTEMBI JOEHCTBHA W  KOHCTPYKIMH  JUIA
9KCIIEPUMEHTAILHOTO OTIpEIeTICHUs] KHHEMAaTHIECKNX BEJIMYHH.

[IpencraBnenne HHPOPMAIMHU O BUAAX JIBWKCHUS B BUJIC TaOJIHIIBI.

3aKOHBI
MeXaHUKe

COXpaHCHHUA B

IIpumeHeHre 3aKkoHa COXPAaHEHHs HMMITYJbCa JJIsl BBIYMCIEHUS U3MEHEHUH CKOpOcCTeil
TeN MPH WX B3aNMOJACUCTBUSIX. M3MepeHHe paOOTHI CHJI M W3MEHEHHE KHHETHYECKON
SHEeprud Tena. BeramcieHne paOOTHI CHII U U3MCHEHUS KHHETHYCCKOH DHEPTHH Tela.
Brruuciienne MOTEHNMAIBHOW SHEPTUU TeN B TPaBUTAMOHHOM Iosie. OmpeneneHue
MOTEHIMAIBHON HEPTUH YIPYTO NeHOPMHUPOBAHHOTO TeJia TI0 W3BECTHOH nedopmanun
U KecTKocTu Tena. [IpuMeHeHHe 3aKOoHAa COXpPAaHEHHUS MEXaHUYECKOM SHEPruu IpH
pacueTax pe3yJbTaTOB B3aUMOJECHCTBUN TeN TPABUTAIMOHHBIMM CHJIAMH WU CHJIAMHU
YOPYTOCTH. Y Ka3aHUe IPAHULl IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.

Ykazanue ytle6m)1x JUCHUIUIMH, TPH HMU3YUYCHHUHW KOTOPBIX MCIOJB3YIOTCA 3aKOHbBI
COXpaHEHUs.

2. OCHOBBI MOJIEKYJISPHON ®U3UKHA U TEPMOJINHAMUKHA

OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKOUN TeOpHH.
W neanbHbli ras

BrlmoniHeHHEe  9KCMEPUMEHTOB,  CIyXKallUMX JUIi  OOOCHOBAaHMS  MOJIEKYJSIPHO-
kuHernueckoil reopun (MKT). Pemenune 3agad ¢ npuMeHEHHEM OCHOBHOTO ypaBHEHHMS
MOJIEKYJISIPHO-KMHETHYECKOH TeopuH ra3oB. OnpeneseHHe MapaMeTpoB BEIIECTBA B
ra3oo0pa3HOM COCTOSSHUM Ha OCHOBAaHWHM YPAaBHEHHUS COCTOSHHSI HIEAIBHOTO Tasa.
Omnpenenenye mnapaMeTpoB BELIECTBA B I'a3000pa3sHOM COCTOSHHMU M IIPOMCXOJSIINX
nporeccoB mo rpadukam 3aBucumoctd p (T), V (T), p (V). DkcnepuMeHTaIbHOE
uccnenoBaane 3asucumoctd p (T), V (T), p (V). llpencraBnenne B BHiE IpadUKOB
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W30XOPHOTO, HM300apHOTO W HM30TEPMHUYECKOr0 MPOIECCOB. BhIUUCICHHE CcpeaHeit
KMHETUYECKOM SHEPTUU TEILIOBOTO JIBUKECHUS

MOJIEKYJl IO HW3BECTHOM TeMIeparype BellecTBa. Bricka3bplBaHWe TUIOTE3 s
OOBSICHEHUS HAONIOJAaCMBIX SBJICHUHM. YKa3zaHHE TpaHHUI NPUMCHHUMOCTH MOJICITH
«UeanbHBIN Ta3» 1 3akonoB MKT.

OCHOBBI TCPMOJANHAMUKHA

M3MmepeHne koauuecTBa TEIUIOTHI B Ipolieccax Temomnepenauu. Pacuer kommdectBa
TEIUIOTHI, HEOOXOAUMOTO AT OCYLIECTBIECHHS 3aJaHHOIO Ipoliecca ¢ Teloneperauei.
Pacuer m3MeHEeHMS BHYTPCHHEH 3HEprMH Tell, paboThl M TEPEAAHHOTO KOJIMYECTBA
TEIJIOTHl C HWCIOJB30BAHHEM IIEPBOTO 3aKOHA TEPMOAMHAMUKH. Pacder paboThl,
COBEpIIEHHOH Ta3oM, mo Tpaduky 3aBucumoctd p (V). Brrumcnenme paboTsl rasa,
COBEPIIEHHON NPHU U3MEHEHUU COCTOSIHMS 0 3aMKHYTOMY Lukiy. Beraucnenue KITZ
IPU COBEPILICHUH Ta30M pabOTHI B MPOIECCAX W3MEHEHHS COCTOSIHUS MO 3aMKHYTOMY
Ky, OOBSCHEHHE NPHUHIMIOB ACHCTBUS TEIUIOBBIX MamMH. JleMOHCTpanusi poiu
(U3MKH B CO3J4aHMM M COBEPLICHCTBOBAHMM TEIJIOBBIX ABHMrarelied. M3moxenue cyTtu
9KOJIOTMYECKUX MpoOsieM, O0OyCIOBICHHBIX paboTOW TEIJIOBBIX JBUrateied u
Ope/UIoKeHHe MyTH MX pelIeHHsa. YKa3aHHe TpaHUI] M[PUMEHHMMOCTH 3aKOHOB
TEpMOJMHAMUKK. YMEHHE BECTH JWaJior, BBICIHYIIMBaTh MHEHHE OIIIIOHEHTA,
y4acTBOBaTh B IUCKYCCHH, OTKPBITO BBIp@XXKaThb W OTCTaWBaTh CBOIO TOYKY 3PEHHS.
VYkazaHue y4eOHBIX JAWUCUMIUIMH, NPU WU3YYEHHH KOTOPBIX HCHONB3YIOT Y4eOHBIN
marepuas «OCHOBBI TEPMOANHAMUKI

CaoiicTBa 1apos,
XKHUIKOCTEH, TBEPABIX TEI.

W3MmepeHne BIaXHOCTH BO3IyXa. Pacder KOIMYeCTBA TEIUIOThI, HEOOXOAUMOrO s
OCYIIECTBIICHHSI MPOIIECCa MEPEeX0/ia BEIIeCTBA U3 OJHOTO arperaTHOr0 COCTOSHHS B
JIpyroe. DKCIepUMEHTAIbHOE UCCIIE0BaHNE TEIUIOBBIX CBOMCTB BemecTBa. [IpuBenenue
NPUMEPOB KAMWULIPHBIX SBICHWH B OBITYy, TpHpOAe, TeXHHKe. McciemnoBanue
MEXaHUYECKUX CBOWCTB TBEPABIX Tel. [IpuMeHeHHe (U3MYECKUX MOHATHI U 3aKOHOB B
yueOHOM Martepuaiie npodeccruoHabHOrO Xapakrepa. McnonbzoBanue MHTepHeTa ams
moucka WHGOpPMAIUKH O pa3paboTKax U NPHUMEHCHHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTePHAJIOB.

3.9JEKTPOIMHAMMUKA

DNeKTpocTaTUKa.

Boluncienue cuin B3aMMOJEHCTBUS TOYEUHBIX 3JIEKTPUYECKUX 3apsAfoB. BreruucieHue
HAIPS)KEHHOCTH JIEKTPUYECKOTO OIS OJHOIO U HECKOJIBKUX TOYEUHBIX JIEKTPUUYECKUX
3apsAA0oB. XapaKTepUCTHKAa OCHOBHBIX BHJOB JESTEIHHOCTH CTYJCHTOB (Ha YypPOBHE
y4eOHbIX JeicTBuil)BrluncieHne MOTeHIHAaNa 3JIEKTPUYECKOro IOJs OJHOI0 U
HECKOJBKUX TOUYEYHBIX AJIEKTPHUUYECKHX 3apsoB. M3MepeHHne pasHOCTH NOTEHLUANIOB.
W3MepeHne sHeprum 3MeKTPUUYECKOrO MO 3apsHKEHHOro KOHIEHcaTopa. BeryucieHne
SHEPTUM 3JIEKTPUUECKOTO TIONIS 3apsHKEHHOTO KoHzaeHcaTopa. Paspaborka miaHa u
BO3MOYKHOM CXEMBl HEUCTBUH HKCIEPUMEHTAIBHOIO ONPEAEIEHUST 3JIEKTPOEMKOCTU
KOHJEHCATOpa M  AWINEKTPUYECKOW NPOHMIAEMOCTH  BemecTBa. IIpoBeneHue
CPaBHUTEIBHOIO aHAIM3a FPABUTALIMOHHOIO U 3JIEKTPOCTATHUECKOrO MOJIEH.

TTocTOSSHHBIH TOK

M3mepenue MoiHOCTH 3yeKTpuueckoro Ttoka. M3mepenne 3C u BHYTpEeHHEro
COTIPOTHUBJICHHUS] HCTOYHMKA TOKA. BBINOIHEHNE pacyeToB CHIIBI TOKA U HANPSDKEHHH Ha
yuyacTkax ayekTpuueckux uerneid. OObsCHEHHE Ha NpUMeEpe 3JIEKTPUYECKOH Ierd C
nByMsa nctogHukaMu Toka (3J1C), B KakoM ciiydae MCTOYHHUK INEKTPHUECKON IHEPTUU
paboTaeT B pexuMe reHepaTopa, a B KAKOM — B pexume norpebutens. OnpeneneHue
TEeMIepaTypbl HWTH HaKalWBaHUS. lI3MepeHHe 3JEKTPHUECKOro 3apsana >JIeKTPOHA.
CHsTHE BOJIBTAMIIEPHOH XapaKTEPUCTUKH JIHO/1A.

[IpoBeneHne cpaBHUTEIHHOTO aHalHM3a IIOJYNPOBOJAHUKOBEIX JAWMOJOB W TPUOOB.
Hcnons3oBanne MHTepHera s mowcka WHGOpMAnMM O NEPCNEKTHBAX Pa3BUTHS
MOJIYTIPOBOJJHAKOBOI TEXHUKH. Y CTAHOBKA NPUIMHHO-CIIE/ICTBEHHBIX CBS3EH
OOBsicHEHNE TPUPOJIBI HIIEKTPHUYECKOTO TOKA B METAIIIAX, DJIEKTPOJINTAX, Ta3ax,
BaKyyMe "

MOJYIIPOBOJHIKAX. [IprIMeHeH e AIeKTposin3a B TeXHUKE. [IpoBeieHre CpaBHUTENEHOTO
aHaJIN3a HECAMOCTOSATEIFHOTO M CAMOCTOSITENBHOTO T'a30BhIX Pa3psiioB

MarsauTHbIC SIBIICHUS

M3MmepeHne WHIYKIMM MAarHATHOTO TOJNS. Berymcinenne cwil, JEWCTBYIONMX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM Tojie. Berumcienne cmi, OeHCTBYIOIIMX Ha
3JIEKTPUYECKUNA 3apsAll, IBWXKYUIUMHCS B MarHUTHOM mnoje. VccienoBaHue SIBICHUN
AIIEKTPOMArHUTHOM WHIYKIMH, CAaMOWHAYKIMH. BBIUNCICHWE SHEPTrHM MarHUTHOTO
noinst. OOBsSCHEHHNE TNpHHIOWIA ACHCTBHA 3neKkTponsurartens. OOBsICHEHHE NPHHIMIA
JIEWCTBHSI TEHEpaToOpa JIICKTPUUECKOTO TOKa M 3JIEKTPOM3MEPHUTENHHBIX HPHUOOPOB.
OObsicHeHne TpHUHLMNA AEHCTBUS Macc-clieKTporpada, yCKOpHTeNel 3apsiKeHHBIX
yactun. OOBsSCHEHHE POJIM MAarHUTHOTO MOJIS 3€MJIM B )KM3HM PACTEHUH, JKUBOTHBIX,
yenoBeka. IlpuBeneHne npuMepoB MPaKTHUECKOTO MPUMEHEHHs U3YyYEHHBIX SBICHMH,
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3aKOHOB, HpI/I60pOB, YCTpoﬁCTB. HpOBCZ[CHI/Ie CpPaBHUTCJIILHOI'O aHajn3a CBOICTB
QJICKTPOCTATUYCCKOI'0, MAriuTHOI0O U BUXPCBOI'0 JJICKTPUYCCKUX noneii. O0bsICHEHUE
Ha TIpUMEPE MArHuTHBIX HBHeHI/IP‘I, nouemMy (I)I/I3I/IKy MOXHO pacCMaTpuBaTh Kak
MCTAANCIUIIINHY

4. KOJIEFAHUS 1 BOJIHbI

MexaHnueckre KojaeOaHus
1 BOJIHBI

HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJICOAHUIT MAaTEeMaTUUECKOTO MAsTHHUKA OT €ro
JUTMHBI, MACCBI U aMIUTATY/IbI KOJICOAHUH.

HccnenoBanue 3aBUCHMOCTH MEPHOAa KoJcOaHMA rpy3a Ha MPYXKHHE OT €ro MacChl U
JKECTKOCTH TPYXKHUHBL. BbluncieHne nepuoaa KojeOaHuii MaTeMaTH4ecKoro MasTHHUKA
M0 HM3BECTHOMY 3HAYCHHUIO €ro UIMHBI. BhIYMCICHHE NepHoja KojeOaHuil rpysza Ha
NPY)KHHE 110 U3BECTHBIM 3HAYCHHSIM €r0 MacChl M YKECTKOCTH MPYKHUHBI.

BripaboTka HaBBIKOB BOCIPHUHUMATH, aHAIU3UPOBATh, MepepadaThiBaTh U MPEABSIBISATH
nH(OpPMALIUIO B COOTBETCTBHHU C MOCTABICHHBIMHE 33/1a4aMH.

[IpuBeneHre MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHHUUYECKHX cHucTeM. [IpoBeneHue
Kjaccu(UKaIuu KojeOaHui

Ynpyrue BoJaHbI

W3mepenne UIMHBI 3BYKOBOW BOJHBI HO pe3yjbTaTaM HaOdIofeHHH HMHTEepdepeHIrn
3BYKOBBIX BOJIH.

HaGmonenne u oObsicHeHHWe sBIeHUH MHTepdepeHInH U Audpakuny MeXaHHYeCKHX
BOJIH.

[lpencraBnenue oOnacTeil  NpPUMEHEHHs  YIbTpa3Byka M IEPCIEKTUBBI  €ro
UCTIONIb30BaHMS B PA3JIMUHBIX 00JIACTAX HAYKH, TEXHUKHU, B MEIULINHE.

WznoxxeHne CyTH HKOJIOTHYECKUX IPOOIIeM, CBSI3aHHBIX C BO3AECHCTBHEM 3BYKOBBIX BOJIH
Ha OPTaHM3M YEJIOBEKa

DJIeKTPOMArHUTHBIC
KoJIEOaHUs

Habmonenne ocnuyuiorpaMm rapMOHHYECKUX KOJIEOAHUH CHITBI

TOKA B LEMH.

H3mMmepenne 31eKTpoeMKOCTH KOHAeHcaTopa. M3MepeHre NHIYKTUBHOCTD KaTyIIKH.
HccnenoBanne ABIEHUS IEKTPUIECKOTO PE30OHAHCA B OCIEA0BATENBHOM LEH.
[lpoBenenue aHanoruu MexaAy (U3UUECKHMMH BEIMYMHAMH, XapaKTepU3YIOMIUMHU
MEXaHHUECKYIO U 3JIEKTPOMArHUTHYIO KosieOaTeIbHbIE CHCTEMBI.

Pacuyer 3HaueHMH CUIIBI TOKA U HANIPSDHKEHUS Ha SIEMEHTax LeNU IepeMEeHHOTr0 TOKa.
HccnenoBanne npuHOuna jaeiictBus Tpanchopmatopa. VcciaenoBaHue NpHHIMIIA
JIeficTBUSA TeHepaTopa MEePEeMEHHOT0 TOKa.

Hcnonb3oBanne HMHTepHeTa A TMOMCKa HMHGOPMAIMM O COBPEMEHHBIX criocobax
nepeaayu AMEKTPOIHEPTUN

3J'ICKTpOMaI'HI/ITHLIG
BOJIHBI

OcymiecTBiIeHHE  paguonepefadsl ¥ pagmonpuema. VcciegoBaHHE — CBOWCTB
3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TeledoHa.

Pa3BuTHEe TIECHHOCTHOTO OTHOIICHUS K H3y4aeMbIM Ha YpOKax (HU3UKH OOBEKTaM H
OCBaWBaeMbIM BHIAM JesATeNbHOCTH. OOBSICHEHHE TNPUHIUIHATIHHOTO —Pa3THIHS
NPUPOABI YIPYTHUX H DICKTPOMATHUTHBIX BOJH. V3J0XKEHHE CYTH 3KOJIOTHYECKHX
mpoOJeM, CBI3aHHBIX C 3JICKTPOMATHUTHRIMU KOJICOAHUSAMHU U BOJHAMH.

O6’I)$[CHGHI/IG pOJ'II/I 3HeKTpOMaFHI/ITHBIX BOJIH B COBpeMeHHBIX HUCCIICA0OBAHUAX
Bcenennoi

5. OITUKA

IIpupona ceera

[IpuMeHeHHE Ha MPAKTHKE 3aKOHOB OTPAXKCHHUS M MPEIOMJICHHS CBETAa MPH PEUICHUU
3aja4.

OnpepeneHre CIeKTPaIbHBIX IPAHHI] YYBCTBUTEIILHOCTH Y€JI0BEYECKOT0 IJ1a3a.

YMeH#e CTPOUTh H300paXKEHUS MPESIMETOB, TaBACMbIC JTMH3AMH.

Pacyer paccTosHUS OT JTHH3EI 10 U300paKSHUS TIPEAMETa.

Pacdyer onTHyeckon CUIIBI JTUH3EI.

W3mepenne pOKYCHOTO pacCTOSIHUS JIMH3BL.

HcnpiTanne MoJienieil MUKPOCKOIIA ¥ TeJIeCKOIa

BoiHOBEIE cBOMCTBA
CcBeTa

Habmonenne siBienust HTEp()EPEHINH HIEKTPOMArHUTHBIX BOJIH.

Hab6monenne siBinenust qupakiuy SIEKTPOMarHUTHBIX BOJIH.

Hab:ronenne siBeHMs NONSAPHU3AMH 3JIEKTPOMArHUTHBIX BOJIH.

W3MmepeHne ANMHBI CBETOBOM BOJHBI 10 pe3ylbTaTaM HAONIOACHUS  SBICHUS
natepdepennun. HalOmonenue sBieHus audpaknum cBeta. HaOmroneHue sIBICHUS
MOJSIPU3AIMM M JHUCIIEpCHH  CcBeTa. [lOMCK pa3nmuuMii M CXOACTBA  MEXIY
JU(GPAKIHOHHBIM M TUCTIEPCHOHHBIM CHEKTPaMH.

[IpuBeneHne NpUMepOB TMOSIBICHUS B MPHUPOJE W HCIIOIB30BAaHHUSA B TEXHHKE SBICHHUN
uHTepdepeHnny, auGpaknuy, TONAPU3ALMKA W JUCHEepCHH cBeTa. llepeuncienne
METOJOB MO3HAHMsI, KOTOPbIE UCIOJIb30BaHbI IPU U3YUEHUU YKA3aHHbBIX SIBICHHUH

6. OCHOBBI CIEITUAJILHOM TEOPMHA OTHOCUTEJIBHOCTH
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OCHOBBI CHGHHaJ’[LHOﬁ
TCOPUUN OTHOCUTCIILHOCTU

OObsicHeHHe 3HaYUMMOCTH OnbITa MaiikesbcoH a- Mopinu. @opmynuposanue
HOCTYJIaTOB

OObsicHenne 3¢ eKTa 3aMeTIeHUs] BpeMeHH. Pacuer sHepruu nokost, MIMITyJjibca,
SHEepruu

cBOOOHOH yacTUIbl. BrIpaOoTKa HABBIKOB BOCIPHHUMATH, aHAJIM3UPOBATH,
nepepalaTbIBaTh U MPEABIBIATH HHPOPMAIIMIO B COOTBETCTBUH C IIOCTaBJICHHBIMHU
3aJadaMu

7. 9JIEMEHTHI KBAHTOBOU ®N3UKH

KBaHTOBas ontuka

Habmonerne ¢orosnektpuaeckoro s¢dexra. OO0bsicHeHne 3akoHOB CToNeTOBa Ha
OCHOBE KBAaHTOBBIX IIPEACTABICHUH.

Pacdyer MakcMManbHON KHHETHYECKOI SHEPTHH AJIEKTPOHOB INPH (POTORIEKTPHIECKOM
a¢dexre.

Omnpenencare pabOTH BBIXOAA JJIEKTPOHA MO TpadUKy 3aBHCHMOCTH MaKCHMaJIbHON
KMHETHYECKOH 3Heprum (HOTORIEKTPOHOB OT YaCTOTHI CBeTa. lI3MepeHwme paboOThI
BBIX0/1a 3JIEKTPOHA.

[lepeuncnenne mpuOOPOB YCTaHOBKH, B KOTOPBIX HPUMEHSETCS OE3MHEPIMOHHOCTD
tdoroaddekra.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JIyajIH3Ma CBOMCTB ()OTOHOB.

OOBsICHEHHE POJIM KBAHTOBOH ONTHKH B Pa3BUTUH COBPEMEHHOM (DU3HKH

dusuka atoma

HaGumtonenue TnHeH4aThIX CIIEKTPOB.

Pacder 9acTOTBI M AIMHBI BOJIHBI MCITyCKa€MOTrO CBETA MPH MEpPEXOJe aToMa BOAOPOAa
U3 OJJHOTO CTAllHOHAPHOTO COCTOSIHUS B IPYTOE.

OOBsicHEHHE TIPOMCXOXKICHUS JIMHEHYAaTOTO CHEKTpa aToMa BOJIOPOAA M PassIuuus
JMHENYATBIX CIIEKTPOB Pa3IMYHBIX Fa30B.

HccnenoBanne MTMHENYATOrO CIEKTpA.

HccnenoBanue npuHIHIA pabOTH! IIOMHUHECIIEHTHOH JIAMITHI.

HaGmonenue u o0bsicCHEHNE TPUHLIMTIA ASHCTBUS Jla3epa.

IIpuBeneHre NpUMEPOB UCIIONIB30BAHMS JIa3epa B COBPEMEHHOM HAYKE U TEXHUKE.
Hcnonb3oBanue MHTepHeTa Ui moucka WHGOpMAUMU O TEPCIEKTHBAaX NPUMEHECHUS
Jasepa.

Boluncienue 1aMHbI BOJIHBL 1€ bpoiis 4acTUIb! C M3BECTHBIM 3HAYEHUEM HMITYJIbCA.

®dusuka aTOMHOTO fA1Ipa

Habnronenue TpekoB anbga-uacTuil B kamepe BubcoHa.

PeructpupoBanue sAepHbIX U3Iy4EHUH ¢ IOMOLIbIO cueTyuKa I'elirepa.

Pacyer sHeprum cBsA31 aTOMHBIX A1€EP.

Onpeznenenue 3apsaa U MacCOBOTO YHCIIAa AaTOMHOTO $Ipa, BO3HUKAIOIIETO B PE3yIbTATE
PaznoaKTUBHOTO pacHaja.

Brruncnenue sHeprun, 0cBOOOKAAIOIICHCS IPH PaIMOAKTUBHOM pacHa/e.

Onpeznenenre NpoayKTOB sIEPHON PEAKLIUU.

Brruucnenue sHepruy, 0cBOOOKAAIOIICHCS TIPH SAESPHBIX PEaKIUsX.

IloHnmMaHue NPEUMYIIECTB M HEIOCTaTKOB MHCIIOJB30BAHMS AaTOMHOI SHEprud U
HMOHU3UPYIOMINX W3Ty4YeHHUH B IPOMBIIUIEHHOCTH, MEAUIIMHE.

W3noxxeHne CyTH 9KOJOTMYECKUX NPOOJIeM, CBS3aHHBIX C OMOJIOTMYECKUM JEeHUCTBHEM
PaZNOaKTUBHBIX M3ITyUCHHH.

[lpoBenenne  kimacCUPUKALMKM  DJIEMEHTAPHBIX  YacTUI[ 10  HX
XapaKkTepucTuKaM (Macce, 3apsity, BpEMEHH KHU3HHU, CIUHY U T.J.).
[ToHnMaHMe IEHHOCTEH HAYYHOrO IO3HAHUS MHpa HE BOOOIIE IS YEIIOBEYECTBA B
[eJIoM, a A KaXAOro OOydYarollerocs JIMYHO, IIEHHOCTEH OBJAAEHHS METOJI0M
Hay4YHOTO TIO3HAHHWs MJIsl JIOCTHDKGHHUsl ycrexa B JI000M BHJIE MPAKTHYECKOH
JESITENbHOCTH.

[IpencraBnenne o xapakrepe YETHIPEX TUIOB (PyHIaMEHTAIBHBIX B3aUMOJICHCTBIN
HJIEMEHTAPHBIX YaCTHII B BUIE€ TAOJIHIIBL.

(uznueckum

7.3BOJIIOLIMS BCEJIEHHOM

Ctpoenne u
Bcenennoii

pasBuTHE

Ha6mronenue 3a 3Be3namu, JIyHOH U muiaHeTaMu B Teleckon. HaOmrogeHne CONTHEYHBIX
MSATEH C TIOMOIIBIO TENEeCKOIa M COJNIHEYHOTO 3KpaHa. Mcmonb3oBanue MHTEpHETA 115
MOVICKa M300paxeHU KOCMHYECKHX OOBEKTOB M MHQpOpMaruu 00 MX OCOOESHHOCTSX.
OO6cyxneHrne BO3MOXHBIX CIIGHapueB dBoMOIMH  BceeneHHol. Mcmonb3oBanue
WHTEpHETa JJIs NOMCKAa COBPEeMEHHOW mHGpopMmanuu o pa3Butum Bcenennoi. OreHka
WHPOpMAIlMU C TO3WIHMU €€ CBOWCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH, TIOJTHOTHI,
AKTYaJIbHOCTH H T. JI.

DBoJronus 38e31. 'unoresa
MIPOUCXOMKIACHUS
CoJHEYHOM CHCTEMEL.

Brrunciienue  3HepruW,  OCBOOOKHAIOMICHCS TNPH  TEPMOSJACPHBIX  PEaKIUsX.
®dopmynupoBKa mpobdieM TepMosaepHoi HepreTukd. OOBICHEHNE BIHSHUS COTHEYHOMN
aKTUBHOCTH Ha 3emutro. [loHMMaHUE PO KOCMUYECKUX HCCIICAOBAHMMA, UX HAYYHOTO U
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9KOHOMHUYECKOTO 3HadeHus. OOCYXICHHEC COBPEMCHHBIX THIIOTE3 O MPOHMCXOXKICHHH
CoaHeUYHOM CUCTEMBI

YUYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
IMPOT'PAMMBI YYEBHOM JUCIHUILINHBI I/1.03 ®U3UKA

OcBoenue mporpammbl yueOHoW muctmmumabl [1][.03 ®dusuka mpennonaraeT HaAIMYHUE B
npodeccnoHabHOM 00pa30BaTENLHON OpraHu3aIiy, peanusyomiel oopasosarenbuyio [ITICC3 Ha
0a3e OCHOBHOTO 001Iero obpazoBaHusi, yueOHOro KaOMHETa, B KOTOPOM HMEETCSI BO3MOKHOCTh
obecrieunTh CBOOOAHBIN gocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHUS U B MIEPHO]] BHEYUEOHON
nesTenbHOCTH oOyyaromuxcsa. B coctaB kaOunera ¢u3uKu BXOIUT J1abopaTopus ¢ J1a00paHTCKON
koMHaToii. [lomerenne kaOuHeTa (U3MKH JODKHO YIOBIETBOPATH TpeOoBaHusiM CaHHUTAapHO-
anuaeMuoNorndeckux mnpasuil u HopMmaTuBOB (CanlluH 2.4.2 No 178-02) um ObITh OCHAIIEHO
TUNIOBBIM ~ O0OpYJOBaHHEM, YKa3aHHbIM B  HACTOSIIMX TpPEOOBaHMAX, B TOM YHUCIE
CHelHATM3UPOBAHHON y4eOHON MeOenblo U cpeicTBaMU OOyuYeHHs, JOCTATOYHBIMH JUIf
BBITIOJIHEHUS TPEOOBAHUH K YPOBHIO TIOATOTOBKU O0YYarOIIUXCSI.

B kabunere HOMKHO OBITH MYyIBTUMEAHMIHOE O0OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEIbHOTO IPOIECccCa MOTYT IMPOCMATPUBATh BH3YAIbHYIO HH(OpMANHIO IO
¢busuke, co3naBaTh MPE3CHTALIMH, BUAEOMATEpUAIbI U T. 11

B cocTtaB yueOHO-METOIMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00ECIeUeHHUs MPOrpaMMbl
yuebHoi auctumuael [1/1.03 dusnka, BXOAAT:

* MHOTO()YHKITMOHAIBHBIA KOMIUIEKC TIPENO/aBaTels;

* HarJsAHbIe MOCcOOUs (KOMILUIEKTHI yueOHBIX TaONull, MmiakaTel: «Pu3nueckue BeIUYUHbI U
(dbyHIaMeHTalbHBIE KOHCTAHTHI», «MexnyHaponaHas cucrema eamHuly CHy», «llepuoanyeckas
cuctemMa xumMuueckux sneMmeHnToB /. 1. MenneneeBay, mopTpeThl BELAAIOIMIUXCS YUYCHBIX-(DU3UKOB U
aCTPOHOMOB);

* UTHQOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE MIOCOOUS;

* KOMILJIEKT AJIEKTPOCHAOKEeHHsI KabuHeTa QU3UKH;

* TEXHUYECKHE CPEACTBA O0YUCHHUS;

* IEMOHCTpAIIMOHHOE 000pya0BaHue (00IIero Ha3HAUYCHUS U TeMaTUYeCKue Habophl);

* 1abopaTtopHOoe 000pyI0BaHKE (00IIeTr0 HA3HAYCHUS U TEMAaTHYECKHE HaOOpHhI);

* cTaTUYecKHe, TMHAMUYECKHe, JeMOHCTPAIlMOHHBIE U pa3/IaTOuYHbIe MOICIIH;

* BCIIOMOTaTelbHOE 000py10BaHUE;

* KOMIUIEKT TEXHUYECKOW HOKYMEHTAIMH, B TOM YHCIIe MMacropTa Ha cpeicTBa OOydeHUs,
WHCTPYKIIMHU TI0 X UCIIOJIb30BaHUIO M TEXHUKE 0€30TIaCHOCTH;

* OubMMoTEeUHBIN QoH.

B Oubnuorteunsiii (GoHA BXOAAT y4eOHUKH, yuyeOHO-MeTonunyeckue KoMIulekTsl (YMK),
obecrieunBaronue ocBoeHue y4yeOHoi aucuumuuebl [1/1.03 dusmka, pekoMeHJOBaHHbIE WIH
JOMYIICHHbIE [UIS HWCIOJB30BaHUA B MPOQECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aIMIX,

peanu3yronmx o0pa3zoBaTeIbHy0 MPOrpaMMy CpeaHero ooiero oOpa3zoBaHUs B Ipeenax
ocBoerus [IIICC3 na 6a3e 0CHOBHOTO 00111€TO 0Opa30BaHUS.

bubnunoreunsiit poHA MOXKET OBITH MOMOTHEH (GU3NYECKUMU SHITUKIONEANSIMHE, aTiacamH,
CIIOBApSIMH M XpECTOMAaTHEH 1Mo (U3WKe, CIpPaBOYHHKAMH IO (HU3UKE M TEXHUKE, HAYYHOW H
HAYYHO-TIONYJISIPHON JIUTEPAaTypOi €CTECTBEHHO-HAYYHOT'O COJICPKAHUS.

B nponecce ocBoenust mporpammbl yueOHOM aucuumiuHbl [1J[.03 ®usuka CcTyneHTHI
JOJKHBI MMETh BO3MOXKHOCTH JOCTyNa K JJEKTPOHHBIM Yy4eOHBIM MarepualiaM 1o (QHu3uKe,
UMEIOIIUMCST B CBOOOJHOM JOCTyne B ceTH VHTepHEeT (AIEeKTPOHHBIM KHUTAaM, MPaKTHKyMaM,
Tectam, Marepuanam EI'D u ap.).

[TuceMo MunucrepctBa obpazoBanust U Hayku P® ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAIlEHUM  00IIe00pa3oBaTeNbHBIX  YUPESKICHUH  y4yeOHBIM W y4yeOHO-IabopaTOPHBIM
o0opyI0BaHUEM).
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