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1. IosicHUTEIbHAA 3aIIUCKA

[Iporpamma  obOmieoOpa3zoBarenbHOro  ydebnoro  mpeamera  YIIB.02.Y  dwusuka
npenHa3HaueHa JUisl u3ydeHus (QU3MKU B NpodecCHOHAIbHBIX 00pa30BaTENbHBIX OpPraHU3aAIUsAX
CIIO, peanu3yromux 00pa30BaTEIbHYIO MPOTPaMMy CPEIHEro 001Iero o0pa3oBaHus B IMpejienax
OCBOCHHSI OCHOBHOMU TpodeccruonanbHOM obpazoBaTenpHOM mporpammbel CITO (OITOIT CITIO) Ha
0a3e OCHOBHOTO OOIIEro o0pa3oBaHUs TIPU TOATOTOBKE KBAIU(PHUIIMPOBAHHBIX pabOUMX,
Cly)allux cpeaHero 3BeHa. IIporpamma mo yuyeOHOMy mnpeametry «®Pusuka» pa3paboTaHa Ha
OCHOBE:!

(dbenepanbHOTO TOCYAApCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CpeAHero oOIero
o0Opa3oBaHus, YTBEPXKICHHOrO MpUKa3oM MuHucTepcTBa 0Opa3oBaHUsi M Hayku Poccuiickoii
Oenepaunn ot 17 mast 2012 1. Ne 413;

OpUMEpHON mporpamMmbl  001meoOpazoBarenbHOro ydeObHoro mpenMera Pusumka ans
npodeccuoHaNbHBIX ~ 00pa3oBaTENbHBIX  OpraHu3aluii, pexomeHaoBaHo  dDenepanbHBIM
TOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexJaeHuem  «DeaepalibHblii  UHCTUTYT  pPa3BUTHUA
oOpazoBanus» (PI'AY «®HPO») B kauecTBe MPUMEPHOI MPOTpaMMBbl JIJIsl peann3aliid OCHOBHOM
npodeccuonanbHON 0b6pazoBarenbHoii nporpammel CI1O Ha 6a3e 0CHOBHOTO 00IIeT0 00pa3oBaHUs
C TMOJIy4YCeHHEM CpeIHero oOuiero obpasoBaHUs, pacnopsikeHH0 MunnpocBemienuss Poccuu ot
30.04.2021 Ne P-98 «O6 yrBepxknaennn Kouuenuuu mnpenogaBanus o0Ieo0pa3oBaTeIbHbBIX
TUCHUIUIMH ¢ y4€TOM  NpO(EeCcCHOHAIBbHOW  HAMpPAaBJICHHOCTH  MPOTPAaMM  CPETHETO
npodeccuoHanbHOrO0 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO 00Iero obpazoBaHUM», a
Takke npukaza Munucrepcrsa npocsenieHust Poccuiickonn @enepanuu Ne 712 or 11.12.2020 r.
«O BHECEHMH HW3MEHEHUN B HEKOTOphble (enepanibHble TOCYAApCTBEHHBIE OOpa30BaTEIbHBIC
CTaHAapThl 00111ero 00pa3oBaHus MO BOMPOCAM BOCIIUTAHUS 00YUYAIOIIHXCS.

Copepxanue nporpammsl yueOHnoro npenmera YIIB.02.Y ®@usuka HarpaBieHO Ha
JOCTUKEHHUE CIIETYIOMINX LeJIei:

* OCBOGHUE 3HAaHUU O (PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX W TPUHIIUIAX, JISKAIIUX B
OCHOBE COBPEMEHHOW (DU3MYECKO KapTUHBI MHUpa; HanOoliee BaXKHBIX OTKPHITUSX B 00JacTH
(U3UKH, OKa3aBIIMX OMPEACIAIONICe BIUSHUE HA Pa3BUTUE TEXHUKU U TEXHOJOTHH; METOJaX
HAay4YHOT'O TO3HAHUS PUPOJIBL;

* OBJIAJICHUE yMEHHUSIMH  TIPOBOAWTH  HAONMIOJEHUS, IUIAHUPOBATH W  BBHINIOJHSATH
AKCIIEPUMEHTHI, BBIABUTATh THUIIOTE3bl U CTPOUTH MOJENH, MPUMEHATH MOJYYEHHBbIE 3HAHHUS IO
¢busuke a1 00BICHEHHs Pa3HOOOpa3HBIX (PU3NUECKUX SIBICHUN U CBOMCTB BEIIECTB; MPAKTUYCCKU
UCIONIb30BaTh  (U3MYECKHE 3HAHUS;  OIEHUBATh  JOCTOBEPHOCTh  €CTECTBEHHOHAYUHOM
uH(pOpMaIINH;

* pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mporecce MpUOOpeTeHHs] 3HAHUKW W YMEHHMH 10 (U3UKE C HCIOJIb30BAHUEM Pa3IUYHBIX
HMCTOYHUKOB MH(OPMAITUHN B COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA;

* BOCIIUTaHUE YOEKJEHHOCTH B BO3MOXKHOCTH TO3HAHMSI 3aKOHOB TPHUPOJIBI, HCIIOIH30BAHUS
JTOCTIKCHUM (U3WKH Ha 0Oyaro pa3BUTHS YEJIOBEYECKOM IUBWIM3AIMUA;, HEOOXOJAMMOCTH
COTPYAHUYECTBA B MPOIECCE COBMECTHOI'O BBIMOJHEHHUS 3a7ayd, YBaKUTEIHbHOIO OTHOIICHUS K
MHEHHIO ONMOHEHTa MpPHU OOCYKJIEHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJEP KaHUsI; TOTOBHOCTH
K MOPaJbHO-3THYECKOHN OIIEHKE MCIOJIb30BAHUS HAyYHBIX JOCTHKECHHM, YyBCTBA OTBETCTBEHHOCTH
3a 3alllUTY OKPYKAIOIIEH Cpe/ibl;

* ICTIOJIb30BaHNE TPHOOPETCHHBIX 3HAHWM M yMEHHH I PEUICHUS MPAKTHYEeCKUX 3a/ady
MOBCETHEBHOM KHM3HU, OOecredYeHuss Oe30macHOCTH COOCTBEHHOW JKHM3HHU, PAIMOHAIBHOTO
MIPUPOJIOTIONIB30BAHUS M OXPaHbl OKPYKAIOIICH Cpeabl U BO3MOXHOCTh MPUMEHEHHUS 3HAHUM TPH
pElIeHUN 3a/1a4, BOSHUKAIOIIKNX B MOCIEAYIOUIEH TPOPECCHOHATBHOMN NS TEHbHOCTH.

«Pusnka» B MpodhecCHOHATBHON 00pa30BAaTEIILHON OpraHW3allMd H3YYaeTcsl C y4eTOM
TEXHUUYECKOIro MPoQuIIs Moy4aeMoro 00pa3oBaHus, yriayO0aeHHO.

B nporpammy BKIIIOUEHO COJep’KaHUEe, HaIpaBlIeHHOE Ha (POPMUPOBAHHUE Y CTYIEHTOB
KOMITETEHIIUM, HeoOXomuMbIx it kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIrO
obmiero o0pa3oBaHMs C IMOJYYEHHEM CPEIHEro OOmero oOpa30BaHUs; MPOrpaMMBbl MOATOTOBKU
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KBamupUIIpoBaHHBIX padounx, ciyxammx (ITITKPC). Beg aTo mo3Bomser: Bo-TiepBhIX, OKa3aTh, YTO
bu3MKa CIy)KUT TeopeTMyeckoM ©a30i Uil OBNAJEHUS TEXHUKOW M TEXHOJOTHMEeH JTaHHOTO
MIPOM3BOJICTBA, BO-BTOPHIX, MOBBICUTH MOTHBAIHIO 3ydeHus: pusuku. [Ipeamer YIIB.02.Y «Dusukay,
TECHO CBsI3aH C TakUMM ydeOHbIMHM mnpeameramu Kak YIIB.03.YV «Hudpopmaruka», OVIIL.04.Y
«Marematuka», OIL0Ol1 «Cnecapuoe geno», OIL02 «MarepuanoBenenue», OIL1.04.
«AnekrporexHukay. OIL.0S «OcHOBbI TEXHMYECKOW MeXaHWMKU W rujpabiuku», MJIIK.01.01.
VYCTpONCTBO, TEXHUYECKOE OOCITYKMBAaHUE W TEKYIIMA PEMOHT JOPOXKHBIX U CTPOUTEIBHBIX
mamni, M/IK.02.01. YopaBieHre u TEXHOIOTUS BBIIIOTHEHUS padoT.

B nporiecce 00ydeHHst y4TeHbI TMYHOCTHBIE OCOOCHHOCTH CTYIEHTOB, MX OPUEHTUPOBAHHOCTH HE
TOJIbKO Ha YYE€HHE, HO U Ha ITPOM3BOACTBEHHYIO IIPAKTHKY.

Peamu3anust gaHHOM mporpamMMbl IMO3BOJISIET pa3BUBaTh KOMMYHUKATHBHBIE CIOCOOHOCTH
CTYIIEHTOB, YMEHHE CAMOCTOSITENIbHO padoTaTh C y4eOHOTO JIUTEPATypOH, aHAU3UPOBaTh, 0000IIATh,
JIeJIaTh BBIBOJBI, BBINOJHATH TBOPYECKHUE 3a/JaHUSA, IPOBOAUTH OSKCIEPUMEHTHI, BBIOIHIAThH
UCCIIEIOBaHUs. AKTUBHO UCIIOJIB3YIOTCS DJIEMEHThl TEXHOJOTMU Ppa3BUBAIOIIEIO OOyYeHUs H
MHpOpMaMoHHble TexHonoruu. [lo kaxaol Teme ecThb B HaJUuuu HHQOPMAIOHHBIE PECYpPCHI,
(GWIbMBI, TECTOBBIC 3aJaHUSl PA3IMYHBIX YPOBHEH, KPOCCBOPBI, Mpe3eHTalnuu TeM. [Iporpammoit
MpeTlyCMOTpeHa 3a4€THasi cucTeMa padoThl co cTyneHTamMu. OHa BKITIOUaeT B cedst pa3HOOOpasHbie (POpPMBI
3aHATUM: JIEKIIMM C CO3/IaHMEM KOHCIEKTOB, CaMOCTOSITEJIbHOE IMPUOOpPETEHUE 3HAHWi, J1abopaTopHO-
MIPAKTUYECKHE 3aHSATHS, UCCIIEIOBAHUE TPOIIECCOB, PA3BUBAIOIIHE UTPBI, Pa00Ta ¢ MH(OPMAIMOHHBIMU
HMCTOYHMKAMHU, CEMUHAPHI 110 PEIICHUIO 3a]]a4, TBOpUYECKHE JoMalHue 3aanus. C Lenblo pa3BUTHS
MH(OPMALIMOHHBIX U 00IEey4YeOHBIX KOMIETEHIIMH CTYAEHTHI MO0 KaXKJI0M TeMe pa3pabaTbiBalOT
CBOM CAMOCTOSITEJIbHBIE TBOpYECKME palOThl: TECTOBbIE 3adaHus, pedeparsl, TOKIAIbI,
KPOCCBOPJIbl WJIM KOMIIBIOTEPHBIE Mpe3eHTanuu TeM. Takas ¢opma oOydeHus mojapa3yMeBaeT
PETYISIPHBIN TEMaTHYeCKUW KOHTPOJb, OILICHKY, KOPPEKIIHI0, O0O0OIIEHHWE U CHCTEMAaTH3aIUI0
3HAHUM.

JlaHHasi mporpaMMa paccCuMTaHa Ha WHIMBUAYAJIbHBIA TOAXOA K CTyIEHTaM, OOECIeUMBACTCS
HETIPEpBIBHOCTh  YTPABJICHHUS MPOLECCOM OOy4YEeHHs W BOCXOXKJIEHHE I10 CTYNEHSM YCBOCHHS.
Pe3ynbTatom pa®oThl MO AaHHOM MporpamMMe CTaHET MPAKTUYECKOE MPUMEHEHUE 3HaHWM 1Mo (pu3uKe B
KM3HEHHBIX CUTYaIMSX U B TPOPECCUOHATIBHOMN JESTEIBHOCTH.

Cpok peanu3zaiuu nporpammsl — 2 roja.

[Tporpamma y4eOHOTO MpeAMeTa pacCUNTaHa Ha MAKCUMAIbHYIO Y4eOHYI0 HAarpy3ky — 357
4acoB, B TOM YHCJIE:

qachl 00s3aTENILHON ayTMTOPHON ydeOHOM Harpy3ku — 238 yacos,
9achl JTa0OpaTOPHBIX padboT — 9 "acos,
Yyachl KOHTPOJIBHBIX paboT — 6 yacos,
94achkl CaMOCTOATENbHON paboThl — 119 yacos.
WTOroBBIN KOHTPOIIH OCYIIECTBISIETCSI B JOPME YCTHOTO DK3aMEHA.

2. O0mas XxapakTepucTUKA Y4eOHOro INpeaMera

B ocnoBe yuebHoro npeamera YIIB.02.Y ®dusmnka nexur ycTaHOBKa Ha (OpMHpOBAaHHE Y
CTYACHTOB CHCTEMBbI 0A30BBIX MOHATUN (PU3UKU M IMPEACTABICHUNH O COBPEMEHHON (PHU3UUYECKOMN
KapTUHE MHUpa, a TakkKe BBIPAOOTKA YMEHUH TMPUMEHATh (PU3MUYECKUEe 3HAaHUSA,  Kak B
npodeccuoHanbHON AESTENBHOCTH, TaK U JIJISl PELICHUS )KM3HEHHBIX 3a]1a4.

MHorue mnoJoXKeHHsI, pa3BUBacMble (PU3MKOM, pacCMATPUBAIOTCS KaK OCHOBA CO3JAHUS U
UCTIOJB30BaHUS HMH(OPMALMOHHBIX U KOMMYHUKAaUMOHHBIX TexHonoruid (MKT) — omgHoro wu3
HauOoJee 3HAYMMbIX TEXHOJIOTMUECKUX JOCTUKEHUI COBPEMEHHOM LIMBUIIU3AIINH.

@®u3nka JaeT KIHY K NOHMMAHUI0 MHOTOYMCIICHHBIX SBJICHUM U MPOLIECCOB OKPYKAKOLIETO
Mupa (B €CTECTBEHHOHAYUYHBIX 00JIACTAX, COLMOJIOTMH, SKOHOMUKE, S3bIKE, JIUTEpaType u Ap.). B
¢usnke GopMUPYIOTCS MHOTUE BUBI AE€ATEIbHOCTH, KOTOPbIE UMEIOT METAIIPEIMETHBIN XapaKTep.
K HuM B mepByro ouepenb OTHOCSTCA: MOJEIMPOBAHHE OOBEKTOB U IPOLIECCOB, NMPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHMSA, CUCTEMHO-HH()OPMALMOHHBIN aHaIn3, (OpMyIUPOBAHUE TUIIOTE3,
aHalu3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CHCTeMaTH3aIHsl, BEISIBJICHUE TPUYMHHO-CIICICTBEHHBIX
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CBSI3€H, MOMCK aHAJIOTOB, YIIPaBIeHHE 00bEKTaMu U mpoueccaMu. IMEHHO 3Ta mpeaAMEeT MO3BOJISET
MO3HAKOMHUTB CTYJIEHTOB C HAayYHBIMH METOAAMHU MO3HAHUS, HAYYUTh UX OTIMYATh THIOTE3Y OT
TEOPHUH, TECOPHUIO OT IKCIIEPUMEHTA.

®du3nKa UMEET OUYEHb OOJIBLIIOE U BCEBO3PACTAIOIEE YUCIIO MEKIIPEAMETHBIX CBSI3EH, IpUUEM
Ha YypOBHE, KaK IIOHATUHHOrO ammapaTta, Tak W MHCTpyMeHTapusi. Cka3aHHOE I103BOJISIET
paccMaTpuBaTh (PU3UKY Kak METalpeIMeT, KOTopas IpeJoCTaBiIsieT MEXIPEIMETPHBIN S3bIK IS
OTMCaHMs HAYYHOW KapTHUHBI MHpA.

®u3uka SBISETCS CUCTEMOOOPA3YIOMIMM (AKTOPOM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE COACP)KAHUSA XUMUH, OMOJIOTHH,
reorpauu, aCTPOHOMHUU U CHELMAIBHBIX JUCLHUIUINH (TEXHUUYECKas MEXaHUKa, HJIEKTPOTEXHUKA,
ANIEKTPOHUKA U Jp.). YueOHbI npeameTr «Pu3nka» co3/1aeT YHUBEPCAIbHYIO 0a3y I U3y4eHHs
o0menpoeccuoHaIbHbBIX M CIHEUUAIbHBIX JUCLUIUIMH, 3aKiajbiBasg  (QyHIAMEHT s
HOCJIENYIOIEro 00y4YeHUs CTYAEHTOB.

OO6nagas TOrMYECKOl CTPOMHOCTBIO M OMMPAsACh Ha SKCIIEPUMEHTANbHbIE (aKThl, yUEOHBIH
npeaMer «®Puznka» GOpMUPYET Yy CTYACHTOB MOUIMHHO Hay4HOE€ MHpOBO33peHue. Pusnka
SIBJISIETCSI OCHOBOM YUEHMs O MaTe€pHUaJIbHOM MHUPE U pelIaeT nNpoodaeMbl 3TOr0 MHpa.

Peanuzanusa ydyeOHoro mpeamera «®usuka» HOpeanojaraeT BO3MOXKHOCTh HMPUMEHEHHS
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJMOTHM B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC CIIO,
OI'OC COO, OIIOII, YcraBoMm U JIOKAJIbHBIMU aKTaMU TEXHUKYMA, B T.4. PErIaMEHTUPYIOLUIUMU
YCIOBHSL W TOPSJIOK TNPUMEHEHUS JUCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTHH IpH
peanuzanuu OIIOIL.

[Ipn peanuzauum yueOHOro mnpeamera «®DuU3HMKa» HCIONB3YETCSl CMEIIAHHAs MOJEIb
JUCTAHIIMOHHOTO O0Y4YEHMsI, P KOTOPOH ayIUTOPHBIE 3aHATUS COUETAIOTCS C AMCTAHIIUOHHBIMH.
JlMcTaHIIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTMH 10 IPEIMETY MOTYT OBITh HCIOJIB30BaHbI MPH
MIPOBEJICHUN yYEOHBIX 3aHSATUM, TEKYIIEro KOHTPOJS YCIEBAEMOCTH, KOHCYJIbTALUN, a TaKkXKe JUIs
OpraHu3allid  CaMOCTOSITEIbHOW  paboTel  oOydaromuxca. Meroaudeckoe — obecrieueHue
JUCTAHIIMOHHOTO OOy4YeHUsS] B TEXHHKYME OCYIIECTBIISIETCS Ha OCHOBE HCIIOJIb30BAHUSI PECYPCOB
uudpoBoi 00pazoBareabHON MIaTPopMbl «Akanemus-Menus 3.5»

Nzydyenune pusuku B npodeccuoHanbHbBIX 00pa30BaTeNbHbIX OpraHU3alUAX, PeaTn3yoIINX
o0pasoBaTelIbHYIO IpOrpaMMy cpeHero obiero oopa3zoBanus B npeaenax ocsoenus OIIOIT CITO
Ha 6a3e OCHOBHOTO 00IIero 0O0pa3oBaHMsI, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOuIIs
npodeccuoHanbHOro o0pa3zoBaHUs. DTO BBIpaXKaeTcsli B COJEPKaHUU OOy4YeHUs, KOJUYECTBE
YacoB, BBIIEISIEMbIX Ha MH3y4YeHHE OTACIBHBIX TEM MPOTrpPaMMbl, TIJIyOMHE HMX OCBOEHUS
CTyACHTaMHu, oOOBbeMEe U XapakTepe NPAKTUYECKUX 3aHATHH, BHUAAX BHEAyIUTOPHOMN
CaMOCTOSITENIbHOM paloThl CTYAEHTOB. B yueOHOM mporecce HCMIONb3YIOTCS —CIEaYyIOIINe
neJarornyeckue TeXHOJOTUH:

® TEXHOJIOTUS BU3YQJIM3allUd, C LENbI0 OOY4YeHHS CTYJCHTOB PALMOHAIBHBIM IpHUEMaM
«CXATHSD MHPOPMALIUU U €€ KOTHUTUBHO- IpaudecKoro mpeCTaBICHUS;

® TEXHOJOTHUA NPOOJEMHOro OOyuYeHHs, C LEeJIbl0  [MOMOYb OOydYaloIMMCA TIOJIHEe
MPOSBUTh CBOM CIIOCOOHOCTH, pa3BUBaTh CAMOCTOSITENIbHOCTb, WHHUILIMATUBY, TBOPYECKHIA
MOTEHIHAJI, HCCIIEI0BATEIbCKUE HAaBBIKH;

e TexHONOrUsA JU(PGEPEHIUPOBAHHOTO OO0Y4YeHHs, C LEeNbl0  OOy4YeHHs CTYACHTOB
TUTAHUPOBATh CBOE BPEMs ISl BHITIOJIHEHUS 3a/1aHUH, BRIOMPATh YPOBEHb IMOATOTOBKHA Ha JAaHHOM
JTare;

® TEXHOJIOTUS MPOEKTHOTO OOyUYeHUs, C IeNbl0 (OPMHUPOBAHHS y O0YUArOMIUXCS YMEHUI
MOCTPOEHUS (PU3UIECKUX MOJIENICH U3 Pa3TUIHbIX TPO(PECCHOHAIBHBIX chep;

¢ uH(pOPMAIMOHHO-KOMMYHUKALIMOHHBIE ~ TEXHOJOIMH, C IEJIbl0  aKTUBU3UPOBATh
MO3HABATEIbHYIO JESATENBHOCTh, CIIOCOOCTBOBATH PA0OTE B CAMOCTOSITEILHOM PEXKUME.

B conepxanum yuebHOTO npeameTa 1o (u3KKe Mpu NOAr0TOBKE CTYACHTOB MO mpodeccusim
U CHEIUATBHOCTAM TEXHHYECKOTO MNpodmisi mpodecCHOHANBHOTO 00pa3oBaHHus MHPOPUIBHOM
COCTABIISIIOILEH SIBIIAETCS pa3fenl «DJIEKTpOAMHAMUKa», TaK Kak OOJIBIIMHCTBO mpodeccuil u
CHELMATIbHOCTEH, OTHOCAIIMXCA K OTOMY MNpoduiIto, CBA3aHBl C D3JIEKTPOTEXHUKOM U
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ANeKTpoHUKOM. Teopernueckue cBeleHHUS N0 (QU3MKE [OMOJHSIOTCS JIEMOHCTPALUSIMU U
1a00paTOPHBIMHU pabOTaMHU.

N3yyenne oOmeoOpazoBareapbHOro  ydeOHoro nmnpeamera «@dusuka»  3aBepluaercs
MOABEJICHUEM HUTOrOB B (popMe 5K3aMeHa B paMKax MPOMEKYTOUYHON aTTeCTalld CTYACHTOB B
nporecce ocoeruss OITOIT CITO ¢ monyderuem cpeaHero oo1iero oopa3zoBaHus.

3. MecTo yueOHOro mpeaMera B y4eOHOM IJIaHe

B mpodeccronanbHbIX 00pa30BaTeIbHBIX OPTaHHU3AIMIX, PEATU3YIONIMX 00pa30BaTEIBHYIO
nporpamMmy cpeaHero ooOmiero oOpasoBanus B npenenax ocoenuss OIIOIT CIIO nHa 6ase
OCHOBHOTO  oOmiero  oOpa3oBaHus, y4yeOHbIH  mpeamer — «PuszuMka»  H3ydaercs B
obmeobpazoatenpbHoM Iukie ydeOHoro miaHa OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpasoBaHus ¢ osrydeHueM cpeganero oomiero odpazoBanus (ITIIKPC).

4. JIMuHOCTHBIE, MeTanpeIMeTHbIe W TpeAMETHbIe pPe3yabTaTbhl OCBOEHUS] Y4eOHOro
npeaMera.

OcBoenune coaepxkaHusi ydyeOHoro mnpeamera «®Pusnka» oOecrnednuBaeT JOCTHKEHUE
CTYACHTaMU CIEAYIOUINX Pe3yJbTATOB:

* TUYHOCMHBIX

- YyBCTBO TOPJOCTH M yYBKEHHUS K UCTOPHH M JOCTI)KCHUSM OTEUYECTBEHHOW (PH3UIECKOMN
HayKu; (U3WYECKH TPAaMOTHOE IOBEJIEHUE B MPOQPECCHOHATIBHOU IESATEIBHOCTH U OBITY MpHU
oOpalieHny ¢ MpudopamMu U yCTpOHCTBaMH;

- TOTOBHOCTb K HPOJODKEHUIO 00pa3oBaHMsI M IOBBIINIEHUS KBalu(UKAaUUU B U30paHHOMN
npodeccuoHanbHON AESTENIbHOCTH U 0OBbEKTUBHOE OCO3HAHHE poJid (U3MUECKUX KOMIETEHIUH B
ITOM;

- YMEHHE HCIIOJIb30BaTh JOCTHXKEHHUS COBPEMEHHOHN (u3nueckoil Hayku U (U3NIECKHX
TEXHOJIOTUH JJI1 TIOBBIIICHUS COOCTBEHHOTO WHTEIICKTYadbHOTO pAa3BUTHS B BBIOPAHHOM
po¢eCCUOHATBHOMN AESITENHHOCTH;

- YMEHHE CaMOCTOSTEIbHO T0OBIBaTh HOBBIE /IS ce0sl (PU3UUECKHUE 3HAHUS, UCIIONB3YS NI
3TOTO JOCTYIHbIE UCTOYHUKH HH(OpPMALIUY;

- YMEHHE BBICTpAaUBaTh KOHCTPYKTUBHBIC B3aMOOTHOIIICHHUSI B KOMAH 1€ TI0 PEIICHUIO OOIIHNX
3ajay;

- YMEHHE YMpaBIATh CBOEW IO3HABATENIBbHON JESTEIbHOCTHIO, IMPOBOAMTH CAMOOLIEHKY
YPOBHS COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

* MemanpeomMemHuuix:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BHUJOB TII03HABATENBHON NEATENbHOCTH [UIS PEIICHUs
¢usnyecknx 3aaay, NPUMEHEHHWE OCHOBHBIX METOAOB TO3HAHUS (HAONIONEHUS, ONHCaHUS,
M3MEpEeHUs, SIKCIEPUMEHTA) U1 U3yUEHUS Pa3IMYHBIX CTOPOH OKPY’KAIOIIEH JeHCTBUTEILHOCTH;

- HCIOJIb30BAaHWE OCHOBHBIX WHTEIUICKTYAJbHBIX OINEpalui: IMOCTAaHOBKM  3aJayuH,
dbopMynMpoOBaHUs THUIOTE3, aHAIW3a W CHHTE3a, CpPaBHEHMs, OOOOILICHHS, CHUCTEeMaTHU3allWH,
BBISIBJICHUSI IPUYMHHO-CIICJCTBEHHBIX CBSI3EH, TIOMCKA aHAJIOTOB, ()OPMYIHPOBAHHS BBHIBOJIOB IS
M3YYEHHs] Pa3IMYHbIX CTOPOH (U3NYECKUX OOBEKTOB, SBJICHUM W MPOILECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B PO eCcCHOHANBHOM cdepe;

- YMEHHE T€HEPUPOBATh UJICH U ONIPEAETATh CPEICTBA, HEOOXOIMMBIE IS UX pPeaTn3alii;

- YMEHHE WCIOJB30BaTh Pa3IMYHbIC UCTOYHUKH ISl TIOJTydeHus pusndeckoil mHpopmanuu,
OLIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAJIM3UPOBATH U MPEACTABIATh HH()OPMAIIUIO B PA3INYHBIX BUIAX;

- yMeHHE NyOJIMYHO NPEACTaBIATh pe3yNbTaThl COOCTBEHHOI'O MCCIEI0BaHUs, BECTU
JUCKYCCUHM, JOCTYIIHO W TapMOHMYHO coueTass cojaepkaHue U (GopMbl MpeacTaBiIsieMon
uHpOpMAIHH;

* nPeOMemHbIX:



- c()OPMHPOBAHHOCTH MPEACTABICHUA O POJIM M MecTe (PU3MKM B COBPEMEHHOW HAYYHOUH
KapTHHE MMpA; MOHUMaHue (pU3NYECKON CYIIIHOCTH HaOIr0AaeMbIX BO BceneHHo sBiIeHUH, poiau
¢u3uku B (OpMUPOBAHUU KPYyro3opa M (pyHKIMOHAIBHOM IPaMOTHOCTH 4YEJIOBEKa JJISl PEIEeHUs
MPaKTUYECKUX 3aa4;

- BJIaJICHUE OCHOBONOJIAraloMMU (PU3MUECKUMU NOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPUSMU; YBEPEHHOE UCIOIb30BaHNE (PU3NUECKONH TEPMUHOJIOTUU U CUMBOJIUKH;

- BIJIQJICHUE OCHOBHBIMH METOJAMHM HAYYHOTO TO3HAHMs, HCHOJIb3YEMBIMH B (DU3HKE:
Ha0JII0IEHUEM, ONIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi 00pabaThiBaTh pe3ynbTaThl H3MEpEHUi, OOHApYXMBATh 3aBUCHUMOCTb MEXKIY
($u3NYeCKMMH BETMYNHAMU, OOBSCHATH MOJTYUYEHHbIE PE3YJIbTaThl U J1€1aTh BIBO/BL;

- c(pOpMUPOBAHHOCTh YMEHHUS PEIIATh (PU3UUECKHUE 3a]]aUH;

- c(popMHUPOBAHHOCTh YMEHMsI MPUMEHSTH MOJIyY€HHBIE 3HAHUS U1 OOBSCHEHMs YCIOBUH
npoTeKaHus PU3NUECKUX SIBICHUHN B IPUPOE, IpodecCHOHAIBHOM chepe

W JUIS IPUHATHSA NPAKTUYECKUX PELIEHUH B IOBCETHEBHOMN KU3HU;

-c()OpMUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOLIEHUIO K (u3NYecKod MHPOpMaluH,

nonyqaeMoﬁ N3 pa3sHbIX KCTOYHUKOB.

[Inanupyemble JIMUHOCTHBIE Pe3yJIbTAThHI IPOrpaMMbl BOCIIUTAHUS

HanmeHnoBanue y4eOHOM AU CHUIIIIHHBI

KOI{ JIUYHOCTHBIX PE3yJIbTAaTOB peain3alluu
MmporpaMMbl BOCIIMTAHUSA

duznka

JIP 1, JIP 2, JIP 5, JIP 6, JIP 7, JIP 8, JIP 9, JIP 11,
JIP 14

HNuTerpanus odmeodpa3oBare/ibHOI U NPO¢ecCHOHATBHOI MOAT0TOBKHU

NpPeEeMCTBCHHOCTb MPEAMETHBIX PE3yJIbTaTOB y‘léﬁHOFO npeaMeTa ¢ pesyjabrTarTaMu

AMCHUILIMH 001enpo¢ecCHOHATBLHOI0 HMKJIA U podeccuoHaIbHbIX MoayJaei (M/IK) B
pamkax peaausanuu OITIOII CITIO

Kon IIpeamerHbie pe3yabTarhbl HanmenoBanune OK u IIK cornacao ®I'OC
OTPAXKAIOT: C1io

I1P1 ChopMupoBaHHOCTB MPEACTABIECHUH O OK 1. [loHumaTsh CyIHOCTb U COLIUAJIBHYIO
(bu3MKe KaK YacTH MUPOBOM KYJIbTYpbl U | 3HAUUMOCTb Oyy1el mpodeccuu, NposiBIIsITh K
0 MecTe (PU3UKU B COBPEMEHHOM HEH yCTOMYUBBIN UHTEPEC
UMBUJIN3A1MH, B HAYYHO-TEXHUYECKOM OK 3. AnanusupoBath pabovyr0 CUTYaIIHIO,
Pa3BUTHH OOIIECTBA. OCYILIECTBIIATH TEKYIIMI U UTOTOBBIN KOHTPOIIb,

OLIEHKY ¥ KOPPEKINI0 COOCTBEHHOM e TEIbHOCTH,
HECTH OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOEH
paboTHI.

OK 4. OcymiecTBisATh NOUCK HH(POPMAIUH,
Heo0xo1uMoM 1 3pPEeKTUBHOTO BBHITTOIHEHUS
npoecCHOHATBHBIX 3a1au.

OK 5. Hcnonws3zoBaTh HHPOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIE TEXHOJIOTUU B
poeCCUOHAITBHON NEATETHHOCTH.

I1P2 CchopMupoBaHHOCTB MPEACTABICHUH O OK 3. AnanuzupoBaTb pabouyro CUTYAIHIO,
(bU3MUECKUX MOHATUSAX KaK O OCYIIIECTBISATh TEKYIIUN U UTOTOBBIIl KOHTPOJIb,
BOKHEHIINX (PU3MUECKUX MOZAEIISX, OLIEHKY U KOPPEKIIMIO COOCTBEHHOM AESATETLHOCTH,
MO3BOJISIFOIIMX OIMCHIBATE U U3y4aTh HECTH OTBETCTBEHHOCTD 3a PE3yJIbTaThl CBOCH
pa3HbIE MPOLIECCH U SBICHUS paboThI.
nmoHUMaHue cymHocTy HaOmoaaemMbeix | OK 4. OcymiecTBisTh TOUCK HH(DOpMAITUH,

B IIPUPOJIE ABJICHUMN, OOBSCHEHNE 3TUX | HEOOXOAUMOM /i H3PPEKTUBHOTO BHITIOTHEHUS
SBJICHUH C IIOMOUIbIO 3aKOHOB (PU3UKKM | MPO(ECCHOHANIBHBIX 3a/1a4.
OK 5. Mcnonp3oBaTh HHPOPMALMOHHO-

8




KOMMYHHUKAI[MOHHBIEC TEXHOJIOTUU B

npoeccrnoHabHOM 1eATENbHOCTH.

I1P3 Bianenune ocHoBOmoOIararomyuMmn OK 3. AnanusupoBath pabodyr0 CUTYaIIHIO,
(U3NUECKUMU TIOHATHIMH, TEOPUSAMH, | OCYIIECTBIISATh TEKYIIUNA U UTOTOBBI KOHTPOJIb,
3aKOHaMU U 3aKOHOMEPHOCTSIMU, OLICHKY ¥ KOPPEKINI0 COOCTBEHHOU e TEIbHOCTH,
YBEpEHHOE MOJIb30BaHUE (PU3MYECKONH | HECTH OTBETCTBEHHOCTD 33 PE3YJIbTAThl CBOCH
TEPMUHOJIOTHEN U (OpMyIIaMH, paboTHI.

OIMUCHIBAIOLIMMU 3aKOHBI. OK 4. OcymiecTBisATh TOUCK HH(POPMAITUH,
HeoOXoauMOoM 17151 3((HEKTUBHOTO BBITTOJTHEHHS
npoecCHOHATBHBIX 3a7ad.

[1P4 CdopmupoBanHocTs nipenacrasiiennii o | OK 3. AnanusupoBarh pabovyro CUTYaIIHIO,
3HaYeHUU (PU3UKU B MPAKTHUECKOM OCYLIECTBIIATh TEKYLIUN U UTOTOBBI KOHTPOJIb,
JESITEIbHOCTH CIIeLUAINCTA, OLICHKY ¥ KOPPEKINI0 COOCTBEHHOU e TEIbHOCTH,
JaJIbHENIIEe HAyYHO-TEXHUYECKOE HECTH OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOEH
pa3BuTHE 10 Npodeccuu paboTHI.

OK 4. OcymiecTBisATh TOUCK HH(POPMAITUH,
HeoOXoauMoM 17151 3¢ (HEKTUBHOTO BBITIOJTHCHHS
npodecCHOHaIBHBIX 331ad.

OK 5. Hcnonws3zoBath HHGOPMAIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH B
po(hecCUOHATBLHOM NesTeNbHOCTH

OK 6. Paborate B koMaHze, 3 (HEeKTUBHO 00MIATHCS
C KOJUJIETaMU, PYKOBOJICTBOM, KIIMEHTaMH

I1P5 Oco3HaHue posiu OTEYECTBEHHON OK 3. Ananu3upoBaTb pabouyro CUTYAIHIO,

HAyKH B OCBOCHUH TEXHUKHU U HAYYHO- | OCYIIECTBISATH TEKYIINIl U UTOTOBBI KOHTPOIb,

TEXHUUYECKOM Mporpecce OLIEHKY U KOPPEKLNIO0 COOCTBEHHOM /1€ TENbHOCTH,
HECTU OTBETCTBEHHOCTH 32 Pe3yJIbTaThl CBOCH
paboTHI.

OK 4. OcymiecTBisATh NOUCK HH(POpMAIUH,
Heo0xo1uMoM 1 3(pPEKTUBHOTO BBHITTOIHEHUS
npodeccHoHaIbHBIX 3a1au.

OK 5. Hcnonp3oBaTh HHPOPMAIIMOHHO-
KOMMYHHKAIIUOHHbBIE TEXHOJIOTUH B
npo¢eCCUOHATBHON IEATETbHOCTH

OK 6. Pabotars B koMaHze, 3ppekTHBHO 001maThes
C KOJIJIEraMH, pyKOBOJICTBOM, KJIINEHTaMH

I1P8 Brnaznienre HaBbIKaMU UCIIOIb30BAHUS OK 4. OcymiecTBisATh NOUCK HH(POpMAIUH,
TOTOBBIX KOMITHIOTEPHBIX ITPOTPAaMM IPpU | HEOOX0MMOH [Tt 3((HEKTUBHOTO BBITTOTHEHHS
pEIIeHNH 3324 ¥ PAKTHYECKUX npoecCHOHATBHBIX 3a1au.
3aJaHHN. OK 5. Ucnonb3oBath nHGOPMALIMOHHO-

KOMMYHHUKAI[MOHHBIE TEXHOJIOTUU B
poeCCHOHATHHON IEATETLHOCTH
5. Conep:xanue yueOHoro npeamera (238 yac.)
BBEJEHMUE (4 uaca)
dusnka — HayKa o npupose. ECTECTBEHHO - HAy4YHBIM METOJI MTO3HAHUS, €r0 BO3MOKHOCTH U
TPaHUIBl TPUMEHUMOCTH. MojenupoBanue (QU3NYECKUX SBIEHUH ©  TporeccoB. Porb
JKCIIEpUMEHTa U TEOpPUM B TMpoliecce MO3HaHUA npupoabl. Pusnueckue 3aKoHb. OCHOBHBIC

AJIEMEHTHI PU3NYECKON KapTHUHBI MUPA.

JlaGoparopHass padora Ne 1. Cucremaruzanusi NpoueccOB, HAOJIIOJAAIIMXCH TPH

TOPEHNH CBeYH
TEMA 1. MEXAHUKA (42 yaca)*
Kunematuka. MexaHnuveckoe

JABHUKCHUC.

[Tepememenue™.  IlyTh*.
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newxkenue™. CBoOonHoe mnajaeHue. JIBWkeHHe Tena, OpOIIEHHOTO O] YIJIOM K TOPHU3OHTY.
PaBHOMEpHOE IBMIKEHHE MO OKPY>KHOCTH.

3akonbl mexannku Herorona. [lepsriit 3akon Herotona. Cuna*. Macca. Ummynbsc. BTopoit
3akoH HproTtoHa™. OcHOBHOM 3aKkOH Kiaccudecko nuHamuku. Tperuit 3akoH HeproToHa. 3akoH
BceMupHoro Ttarorenus. ['paButranmonHoe moje. Cuna Tsokectu®. Bec*. CrnocoObl u3MepeHus
Macchl Ted. CHIIbl B MEXaHUKe™.

3aKoHBI cOXpaHeHHUs] B MeXaHUKe. 3aKOH COXpPAaHEHUsl UMITyJIbca. PeakTUBHOE ABMKEHHE.
Pabora cunel. Pabora nmoteHumanbHbix cun®. MoutHocT™. DHeprus. Kuneruueckas sHeprus™.
[loTenumaneHas sHeprus™. 3akOoH COXpaHEHHUs MeXaHW4yeckoi sHeprumn™. [IprumeHeHHe 3aKOHOB
COXPaHEHHS.

JdeMoHcTpanumn
3aBUCUMOCTh TPACKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MexaHUUYECKOTO IBUKEHUS.

3aBUCHUMOCTh YCKOPEHHUS TeNa OT €r0 MacChl M CUJIbI, IEUCTBYIOIIEH Ha TEJIO.

Cnoxenue cui.

PaBeHCTBO ¥ MPOTUBOMOJIOKHOCTh HAIPABJICHUS CUJI ICVUCTBUS U IPOTUBOACHCTBUA.
3aBUCUMOCTD CUJIBI YIPYTOCTH OT JAeOpMaIlUU.

Cwuutbl TpeHus.

HesecomocTs.

PeakTuBHOE NBUKEHHE.

[lepexon noTeHMaNIbHON YHEPTUU B KUHETUYECKYIO M OOPATHO.

JlabopaTopHasi padora Ne 2. UcciienoBaHue IBH:KeHUS TeJIa MO/ JeiCTBHEM MOCTOSIHHOM
CHJIBI

JlabGoparopHasi padora Ne 3. U3yyeHue 3aK0OHA COXPAaHEHUSI UMIYJIbCA U PEAKTHUBHOIO
ABHKEHUS

JlaGoparopHasi padora Ne 4. CoxpaHeHHe MeXaHUYECKOIl JHePruy NMPH IABUKEHUH TeJia
1O/ JefiCTBHEM CHJI THKECTH U YIPYrocTu*

B pe3ynbraTe n3yueHust TeMbl CTYJACHT JTOJIKEH:

3HATh:

- CMBICI TOHATHH: ¢u3nueckoe siBIeHHE, (u3nuecKkas BeIMYUHA, MOJENb, TUIIOTE3a,
IPUHLMIL, MOCTYJIaT, TEOpPHs, MPOCTPAHCTBO, BpEMs, HHEpPUUAIbHAsA CHUCTEMA OTCYETA,
MaTepHagbHas TOUYKa, BEIIeCTBO, B3aUMO/ICHCTBUE;

- CMbICIT (PU3NYECKUX BEJIUYHH: NEpEMEIIeHHEe, CKOPOCTh, YCKOPEHHUEe, Macca, CUila, AaBlIeHHE,
UMIYJbC, pab0Ta, MOIIHOCTh, MEXaHUYECKast SHEPTHsI, MOMEHT CUJIbI;

- cMbICH (PU3MYECKHX 3aKOHOB, MPHUHIIMIIOB M MOCTYJIATOB: 3aKOHBI JuHaMuKu HploToHa,
MPUHIIMIIBI CYNEPIIO3UIIMUA U OTHOCUTENIbHOCTH, 3aKOH ['yKa, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI
COXPAHEHHUS SHEPTUH, 3aKOH COXPAaHEHUSI HMMITYJIbCA.

YMETb:

- OMKMCHIBATh U OOBSICHATD PE3yJbTaThl HAOIOIEHUHN U SKCIIEPUMEHTOB;

- TNPHUBOJUTH MPUMEPHI OIBITOB, WLTIOCTPUPYIOMIUX, YTO HAOIMIOACHUS M JKCIEPUMEHT
CIIy’)KaT OCHOBOW JUISl BBIBMKEHHUS THUIIOT€3 M IOCTPOCHUS HAYYHBIX TEOPHM, SKCIIEPUMEHT
MO3BOJIIET TPOBEPUTh HCTUHHOCTh TEOPETHMUECKUX BBIBOJOB; (U3MUecKas Teopusl JaeT
BO3MOXXHOCTh OOBSICHATH SIBJICHUS MPUPOABI U Hay4dHble (DaKThl, PU3NYECcKass TEOPHs MO3BOJSET
MPEJICKA3bIBaTh €IIe HEU3BECTHOE SIBICHHE M HMX OCOOCHHOCTH, NPU OOBSCHEHHU IPHPOIHBIX
SIBJICHUH UCTIOIB3YIOTCS (PU3NIECKHUE MOJIEIIH;

- TMPUMEHSTH MMOJYYCHHbIE 3HAHUS JJIs pelieHUs] PU3NYEeCKuX 3a/1ad, Uit 0oJjiee YCIEeHIHOro
OBJIaIeHUS TPO(PECCHOHATBHBIMY 3HAHUSMHU U YMEHUSIMH;

- OIpeneNsATh XapakTep (PU3NIECKOTO Mmpolecca mno rpaduky, radbaure, hopmyIe;

- U3MEpATh CKOPOCTh, YCKOPEHHE CBOOOTHOTO MaJIeHusl, Maccy Teja, MIOTHOCTh BEIIEeCTBA,
Cuily, paboTy, MOILIHOCTb, SHEPTUIO, KOIPPUIIMEHT TPEHHSI CKOJIBKEHUS, BIAXKHOCTh BO3/1yXa.

KonTpoabHas padora Nel. Mexanuka

TEMA 2. MOJIEKYJIAPHASA ®U3UKA. TEPMOJANHAMMUKA (35 yacoB)™
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OcHOBBI MOJIEKYJIIPHO-KUHeTH4YeCKOH Teopun. Uneanbublil ra3. OCHOBHbBIE MOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM Teopun. Pa3Mepbl M macca MOJIEKYJ M aTOMOB. BpoyHOBckoe
neuwxeHue. Juddysus. Cuiibl U SHEpPrus MEXKMOJEKYJIIpHOro B3aumojeicTBusa. CTpoeHue
ra3zoo0pa3HbIX, JKUAKUX MU TBEpAbIX TedA. CKOpPOCTH JBWXKEHHMS MOJEKYJI M UX H3MEpPEHHUE.
Wneanbubiit ra3. JlaBnenue raza*. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHUYECKON TEOpUU
razoB*. TemmepaTrypa u ee uaMepeHue*. ['a3oBbie 3aKOHBI*. AOCOIIOTHBIM HYJIb TEMIEpPaTypHI.
TepMoguHamMuyeckass IIKajla TEMIEPATypbl. Y paBHEHUE COCTOSIHHUS MJACAIBHOTO ra3za. MomspHas
razoBasi IOCTOSIHHASI.

OcHoBbl TepMoguHAMHUKHU. OCHOBHBIE TOHSATHUS WU ONpEAENiCHUs. BHyTpeHHss sHeprus
cUCTeMbl. BHyTpeHHsis1 3Heprus ujeanbHoro raza. PaGora u Terora kak (opMmbl Iepenadu
sHepruu. TemmoeMKOCTh. YJielibHasi TEIIOEMKOCTh. YpaBHEHHE TeIioBoro Oamanca. llepBoe
Hayajgo TepMOAMHAMUKHU. AnuabaTHeii npouecc. [Ipunnun aeictBus teruioBoid MammHab™. KITJ]
TerioBoro jAurarens®. Btopoe Hawano TepMoauHamuiKku. TepMoaMHaMHMueckas —IIKala
Temrepatyp. XoJloAuIbHbIe MallIUHbL. TeroBsie npurarenun™. Oxpana npupoab™.

CaoiictBa mapoB. licnapenue m konzaeHcanus. HacpllleHHBII Map W €ro CBOWCTBA.
AOcConoTHAasT W OTHOCHUTENbHAs BIAXHOCTh BO3ayxa. louka pochl. Kumenue. 3aBUCHMOCTH
TEeMIIepaTypbl KUNIEHUS OT AaBieHus. [leperperslii map u €ro UCroiab30BaHUE B TEXHUKE.

CaoiicTBa KHAKOCTeH. XapaKTEepUCTUKA KUIKOTO COCTOSIHMA BenlecTBa. [[0BepXHOCTHBINM
CJIOW >KMJKOCTH. DHEPrus MOBEPXHOCTHOIO CJOs. SIBIEHHS HAa TPaHHUIIE XUAKOCTU C TBEPABIM
tenoM. KanunnsipHsie siIBJICHUSI.

CeoiicTBa TBepabIX Tesd. XapaKTEpHCTUKA TBEPAOTO COCTOSHUS BEHIECTBA. YNPYTHe
cBoiicTBa TBepAbIx Ten*. 3akoH ['yka. Mexanunueckue cBoiicTBa TBepAblx Ten*. TemmoBoe
pacimpeHue TBEpIbIX Tel U KuAKocTei™. [lapnenne u KpucTaIn3amus.

JeMoHCcTpanu
JIBr>keHre OpOYHOBCKHUX YaCTHII.

Huddysus.

W3menenne naBieHus ra3a ¢ U3MEHEHHEM TeMIIepaTyphl MPU MOCTOSHHOM O00BbEME.
Kunenne BoabpI Ipy NOHMKEHHOM JaBJICHHH.

IIcuxpomeTp U rurpoMeTp.

SIBIIEHUS TOBEPXHOCTHOTO HATSKEHUSI U CMauYUBaHUSL.

Kpucrammueckue BeiecTsa.

N3meHeHne BHYTpEHHEN SHEPTUU T NMPU COBEPLICHUU pabOTHI.

Mojenu TeIIOBBIX ABUTATEIEH.

JlaGoparopHass padora Ne 5. U3mMepeHne BJIaKHOCTH BO31yXa

JlabopaTopHasi paGora Ne 6. HaO/ro1eHne pocTa KPpUCTA/UIOB U3 PaCTBOpA.

B pe3ynbTaTe n3ydyeHus: TEMbI CTYICHT JTOJIKEH:

3HATh:

-CMBICJI TIOHSATHUM: BEIIECTBO, B3aUMO/ICHCTBHUE, HJIcaJbHbIM Ira3;

-CMBICTT (DU3UYECKUX BEIUYHMH: BHYTPEHHSS DJHEPTHUs, CPEIHSIS KUHETUYECKasi DHEPT U YaCTHI]
BEIIECTBA, a0COMIOTHASI TeMIIepaTypa, KOJUYECTBO TEIUIOTHI, YAENbHAs TETUIOEMKOCTb, yeIbHas
TEII0Ta MapooOpa3oBaHusl, yIeIbHAs TEIJIOTA TUIABIICHUS U CTOPAHUS;

- CMBICHT (PU3UYECKUX 3aKOHOB, MPUHIIAIIOB U MOCTYJaTOB: ocHOBHOE ypaBHeHne MKT rasos,
YpaBHEHUS COCTOSHMS UACATBHOIO ra3a, 3aKOHbl TEPMOJIMHAMUKH.

YMETh:

-OIUCHIBAaTh U OOBSCHATH PE3yJNbTaThl HAOMIOJACHWN M DKCIEPUMEHTOB: HAarpeBaHHE rasa
Mpu ero OBICTPOM CXKAaTUM M OXJAXACHUE TMpPH OBICTPOM PACIIMPEHUU, TOBBLIIICHUE
JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/I€, OPOYHOBCKOE ABUKEHUM ;

-U3MEPSATH BIIAXKHOCTh BO3/1yXa, YAEIbHYIO TEIUIOEMKOCTb;

-IIPUMEHSTh MOJy4YeHHbIC 3HAHUS IJIs perieHust pusnmdeckux 3agad, ajs Oosiee yCHEnrHoro
OBJIaJIeHUS TPOPECCUOHATBLHBIMU 3HAHUSMU U YMEHUSMU;

-OIpeIeNsATh XapakTep (hU3MIecKoro mporiecca 1o rpaduky, tadumie, Gopmyie.

KonTpoasnas padora Ne2. OcaoBbl MKT
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TEMA 3. JIEKTPOAUHAMMUKA (63uac)*

DJIeKTPHYECKOe ToJie. DJICKTPUUYECKUE 3apsiibl. 3aKOH COXpaHeHMs 3apsiga. 3akoH KyioHa.
Onektpuueckoe nozie. HanpsokeHHOCTh 3y1eKTpudeckoro mnosst. [IpuHuun cyneprno3uuuu mosei.
Pabora  cun  smekrtpocratuueckoro  moing.  [loreHuman.  Pa3HOCTh  MOTEHIMANOB.
DOKBUINOTEHIHUAJIbHBIE MOBEPXHOCTH. CBA3b MEXAY HANPSHKEHHOCTBHIO U Pa3HOCTHIO MOTEHIIMAJIOB
ANEKTPUYECKOTO MOoJs. JuanexkTpuku B siekTpuueckoM mone®. [lomspusanus IUAIEKTPUKOB.
[IpoBoanuku B 3nekrpuyeckom mnoine*. Konnencaroper®. CoenHeHEe KOHACHCATOPOB B OaTapero.
DHeprusi 3apsHKEeHHOTO0 KOHASHCATOpA. DHEPTUsl JIEKTPUUECKOTO TOJIA.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U TOJCPIKAHUS
aNeKTpudeckoro Toka. Cuiia Toka M IJIOTHOCTh Toka. 3akoH Oma s ydactka 1ienu 6e3 DJIC*.
3aBUCHUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBJICHUS OT Marepuana, JJIUHBI U TUIOLAIU MOMEPEUYHOTO
CE€YeHUs IMPOBOJHMKA. 3aBUCHUMOCTb 3JEKTPUUECKOTO COMNPOTUBICHUS MPOBOJHUKOB OT
TEMIIEpaTyphl. DJNEKTPOJABMKYIAS CHJIAa HCTOYHUKAa ToKa. 3akoH OMa [isi TMOJIHOW Ienu™.
CoennHenne npoBOAHUKOB. COeIMHEHNE NCTOYHUKOB JIEKTPUYECKON 3HEpruM B Oarapero. 3akoH
Jlxoyns- Jlenma. PaGoTa ¥ MOIIHOCTH DJJIEKTPUYECKOTO ToKa*. TersoBoe AeMCTBHE TOKA.
DNEeKTPUUECKH TOK B MeTaiax™*. DIeKTpoHHBIM Ta3. PaboTa BbIxoma. DJIEKTPUYECKHI TOK B
anekTponutax®. Onekrponu3. 3akoHbl Dapanes. IllpumeHeHuwe »dieKTpoin3a B TEXHHKE.
DJIEKTpUYECKUN TOK B razax M BakyyMme. Monusanus raza. Buasl razoBeix paspsaoB. [lonstue o

mwiazme. CBolicTBa M NPUMEHEHHE DJIEKTPOHHBIX IIy4KOB. OJJEKTPUYECKUH TOK B
noiynpoBoAgHukax. CoOOCTBEHHass  MPOBOJMMOCTb TOJYIMPOBOAHUKOB. [loynmpoBOgHMKOBBIE
pUOOPBHI.

MarnutHoe moJie. BeKkTop MHAYKUWHM MAarHUTHOrO MoJjs. [[eficTBHE MarHWTHOrO MOJS HA
MPSMOJIMHENHBIN MPOBOAHUK C TOKOM. 3akoH Awmrmepa. B3aumopgelictBue TOKOB. MarHuTHBIN
notok. PaboTa 1o nepemenieHuto MpoBoIHUKA ¢ TOKOM B MarHUTHOM TioJie. J[elicTBre MarHuTHOTO
nonst Ha ABwkymumics 3apsa. Cuna Jlopenna. OmnpeneneHue yAeabHOrO 3apsiaa. Y CKOPHTEIN
3apsKEHHBIX YaCTHIL.

JIeKTPOMArHUTHAA HHIAYKIUS. DIIeKTpOMAarHuTHast WHIYKIHST . Buxpesoe
anekTpudeckoe mnoje. CaMOMHAYKIMS. DHEPTrUsi MAarHUTHOTO TIOJISL.
JdemoHcTpanuun

BzaumonenicTBre 3apsiKEHHBIX TEIL.
[IpoBOAHMKYU B 3JEKTPUUECKOM IOJIE.
JIMDIEKTPUKH B DJIEKTPUYECKOM TOJIE.
TermoBoe nelCTBUE DIIEKTPUYECKOTO TOKA.
CobcTBeHHast MPOBOAMMOCTD TOTYIPOBOHUKOB.
[TonynpoBOAHUKOBBIN TUOA.
Tpaunsucrop.
B3aunmopeicTBue MpoOBOJHUKOB ¢ TOKAMH.
DNeKTpOoABUTATEND.
DneKTpou3MepUTEIbHbIE TPUOOPHI.
DNeKTpOMarHuTHas UHAYKIIHS.
PaGora snexTporeneparopa.
Tpancdopmatop.
JlabopaTopHasi paGora Ne 7. U3yuenue 3akoHa Oma Uil y4acTKa Henu
JlaGoparopHasi padora Ne 8. U3yueHne siBjieHUsI 3JIEKTPOMATHUTHOM MHIYKIIUU
B pe3ynbTaTe n3ydeHus TeMbl CTYICHT JIOJDKEH:
3HaTh:
- CMBICI TOHSTHUMN: ANEKTPUUECKOE IOJIe, MAarHUTHOE MOJIE, 3JIEKTPOMArHUTHAS WHIYKIIHS,
MarHuTHas MPOHUIIAEMOCTb, SIEKTPU3aLIUS,
- CcMbICI (DU3MYECKUX BEJIMYUH: DJICKTPUUECKUN 3apsij, HaNpsHKeHHOCTb, Pa3HOCTh
MIOTEHIIMAJIOB, 3JIEKTPOEMKOCTh, CHJIa TOKA, HAIPSKEHUE, CONPOTUBIIEHUE, AJIEKTPOJBHKYIIASL
Cujia, MATHUTHBIN OTOK, MHIYKIUS, UHIYKTUBHOCTb, SHEPTHS MATHUTHOTO TOJIf;
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- CMBICI (PU3MUYECKUX 3aKOHOB, MPUHIMIIOB M MOCTynaToB: 3akoH Kymona, 3akonsl Owma,
3aKkoH Jxoyisd - JIeH1a, 3aK0H 3JIEKTPOMarHUTHOM UHIYKIIHH.
- BKJIQJl POCCUICKUX U 3apyOeKHbBIX YUEHBIX, OKAa3aBIINX HAUOOJbIlEEe BIUSHUE HA PA3BUTHE

(bu3uKH.

YMETb:

- OIHCHIBATh U OOBSCHATH PE3yIbTaThl HAOIIOAEHUN U HKCIEPHUMEHTOB: AIEKTpU3aLMs Tell
npu ux KOHTAKTe, B3aHMOJICHICTBHE IIPOBOJIHHKA C TOKOM, nercTBre

MarHUTHOI'O MOJI HA NMPOBOJHUK C TOKOM, 3aBHCHUMOCTbH COIPOTHBIICHUS IMOJIYIPOBOJHUKOB OT
TEMIIEPATyphl U OCBEIICHUS, SJIEKTPOMarHuTHasi MHIYKIUS;

- TMPUMEHSTH MMOJYYCHHbIE 3HAHUS IJIS pelIeHHs] PU3NYECKUX 3ajad, Ui 0oJiee YCHEIIHOTO
OBJIaJIeHUsI TPO(ECCUOHATBHBIMU 3HAHUSMH U YMEHUSMH,

- OMpEeNATh XapakTep pU3ndecKkoro mnpoiecca no rpaduky, Tadauie, Gopmye

U3MEPATH, EKTpUUecKkoe comnpotusieHne, I/IC u BHyTpeHHEE CONPOTUBIECHUE HUCTOYHUKA
TOKA, MPECTABIATh PE3YAbTaThl U3MEPEHUI C YUETOM UX MOTPELUIHOCTEH.

Kontpoabsnas padora Ne 3. DiekrpocraTuka

TEMA 4. KOJIEBAHUSA U BOJIHBI (30uac)*

Mexanuveckne kojaedanusi. KonebarenbHoe nBmKeHUE. [apMOHHMUYECKHE KoOJeOaHMUS.
CBoOoaHbple MexaHudeckue koJieOanus™. JIuHelHble MeXaHUYECKHhE KOJieOaTEIbHBIE CUCTEMBIL.
[IpeBpatenue sHeprun npu KoiedbareabHOM ABMKEHUH. CBOOOIHBIE 3aTyXalOIINe MEXaHHYECKHE
KoseOanusa™. BeIHYXIeHHbIC MEXaHUUECKHE KOJICOaH s ™.

Yupyrue BoaHsbl. [lonepeunbie U MpoIOIbHBIE BOIHBL. XapaKTEPUCTUKH BOJIHBI. Y pAaBHEHHUE
miockoil Oerymeit BomHbl. MuTepdepenuus BonH. [lonstue o audpakuuu BOJH. 3BYKOBBIC
BOJIHBI*. YJIBTpa3ByK U €ro MpUMEHEHUE.

DJIeKTPOMarHuTHble  Kojebdanusi.  CBOOOJIHBIE  AJIEKTPOMAarHUTHBIE  KOJIEOAHUSI.
[IpeBpatieHue 3Heprun B KoyieOaTeIbHOM KOHTYpE. 3aTyXaroliie 31eKTPOMarHUTHbIE KoJieOaHusl.
['eHepaTop He3aTyXaroMMX JJICKTPOMArHUTHBIX KojeOaHui. BBIHYXIIEHHBIE DSIEKTPUUYCCKUE
konebOanusa. [lepemenHslii Tok. ['enepatop mnepeMeHHOro Toka*. EMKOCTHOE M WHIYKTHBHOE
CONPOTHUBIICHHSI NIEPEMEHHOI0 TOKa. 3akoH Oma Uil dJEKTPUYECKOW LENU MEPEMEHHOTO TOKA.
Pabota u MouHOCTh epeMeHHOro Toka. I'enepatopsl Toka*. Tpanchopmaropbr®. TOKH BBICOKOM
gactoTsl. [lonydyenue, nepenaya u pactpeeneHue 3JIEKTPOIHEPIHH.

DJIEKTPOMATHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE TI0JIE Kak OCOOBbIM BHUJ MaTepUHU.
OnexkTpoMarHuTHbie BosIHBL. BubpaTtop I'epiia. OTKphITHIN KosebaTenbHbIN KOHTYp. V300peTeHue
paguo A.C. ITonoseiM. [lonsitue o paguocssasu. Ilpumenenne 31€KTpOMarHUTHHIX BOJIH.

JemMoHCcTpannu
OO6pazoBaHue U pacpOCTPaHEHUE BOJIH.

YacroTa KosebaHUii U BbICOTA TOHA 3BYKA.
Pabora anexrporeHeparopa.

Tpancdopmarop.

W3nyuenue u npuem >1eKTPOMAarHUTHBIX BOJIH.
PagnocBs3s.

WnTepdepenius caera.

Judpakius cera.

JlabopaTopHas pa6ora Ne 9. U3yyenue unTepdepeHnn 1 1uppakumuu csera

B pe3ynbTaTe n3ydeHus TeMbI CTYICHT JIOJDKEH:

3HATh:

-CMBICJT IOHATHI: KoJlebaHue, PEe30HAHC, JIEKTPOMAarHUTHOE TI0JIE, AIEKTPOMarHuTHas BOJIHA;

-CMBICIT (PU3NYECKHUX BEJIWYHMH: IEPHOJ, YacToTa, (a3a, aMIUIUTy1a KoJeOaHui, ITTMHA BOJIHBI,
CKOPOCTb PacCIPOCTPAHEHUs BOJIHBI, YACTOTA IEPEMEHHOI0 TOKA, aMIUIUTY/1a CHIIbI TOKA;

- BKJIaJl pOCCUMCKHUX U 3apyOeKHBIX YUEHBIX, OKa3aBIIUX HAUOOJIbIIEe BIUSHUE HA PAa3BUTHE
buzuKH.

- OCHOBHBIE TOJIOKCHHUSI W3y4aeMbIX (U3HUECKUX TEOpUd W UX poiib B (HOPMUPOBAHUU
Hay4HOI'0O MHPOBO33PEHHS.
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YMETB:
- ONHUCHIBaTh U OOBACHATH PE3yJbTaTbl HAOMIOJEHUNH M HKCIEPUMEHTOB: BO3HHUKHOBEHHE

KoJieOaHUH M BOJIH, PACIPOCTPAHEHHE 3ByKa B Pa3IMYHBIX Cpelax, BbICOTA TOHA 3BYKa, 4acTOTa
3BYKa;

- IPUMEHSTH MOJyYCHHbIE 3HAHUS AJIS pelIeHusl (PU3NUEcKUX 3ajad, A 0ojiee yCIEUIHOIo
OBJIa/IEHUs TPO(eCcCHOHATBHBIMY 3HAHUSIMU U YMEHUSIMH;

- ONpEeAeATh XapakTep pU3NUecKoro mnpoiecca no rpadpuky, Tadbnuue, Gopmyse;

- U3MEPATH NEPUOJ, YACTOTY KOJeOaHU, CKOPOCTh, YACTOTY BOJIH.

TEMA 5. OITUKA (20uacoB)™

IIpupona cBera. CKOpOCTh pacnpOCTpPaHEHMs CBETA. 3aKOHBI OTPAKEHUS W IPEIOMIICHHUS
ceeta®. [lonHoe orpaxenue. JIun3zpl. ['1a3 kak ontuueckas cucrema. Onrudeckue NpuOOpsI.

BouaHoBble cBoiictBa cBera. MuTepdepennus cBeta. KorepeHTHOCTH CBETOBBIX JIy4eH.
Unteppepenuuss B ToHKuX IuieHkax®. Ilomockl paBHoi Tonmuubl. Kombsna HeroTona.
Hcnonp3oBanre uHTEpdEpeHIIMN B HayKe U TexHuke. Judpaxuus ceera. Judpakuus Ha menu B
napauienbHbiX Jydax. [udpakmumonnas pemetrka. [lonarue o ronorpaduu. Ilomspuszanus
nonepeunslx BosiH. [lonsipusanust ceera®. J[BoitHoe mydenpenomuienue. Ilomspounst. Jucnepcus
cBeta. Bunbl cnektpoB. CrnekTpbl ucnyckaHus. CHEKTpbl MOTJIOUIEHUS. YIIbTpaduoneToBoe U
uH(ppakpacHoe uznydeHus ™. PeHtrenoBckue nyuu. Mx npupoaa u cBoiicTsa.

JeMoHCcTpanu
3aKOHBI OTPAXKEHUS U NIPEJIOMIICHUS CBETA.

[TonyuyeHune criekTpa ¢ MOMOULIBIO PU3MBI.
OnTrueckue npudopsl

B pesynbprate n3ydeHus TEMbI CTYIEHT JOJIKEH:

3HATh!

- CMBICJI TIOHSATUMH: ONTHKA, OTpPaXKCHUE, MPEIOMJICHHE, CBETOBOW JIy4, ONTHYECKas OCh,
JMH3a, (POKYC JUH3BI, AUCTIEPCUS CBETA, U3ITyUCHHE;

- CMBICJ (PU3UYECKHUX BEIMYMH: aOCOJIIOTHBIN M OTHOCHUTENBHBIM MMOKa3aTeNb MPEeTOMICHHS,
ONTHYECKAs CUJIA JINH3BI;

- OCHOBHBIE TMOJIO)KEHUS H3y4aeMbIX (U3NYECKUX TEOpUH U MX posiib B (OPMUPOBAHUU
Hay4HOI'0O MUPOBO33PEHMS, 3aKOHBI OTPAXKCHUS U IPEIOMIICHHS CBETA.

YMETh:

- ONKUCHIBaTh M OOBACHATH pE3yJibTaTbl HAOIIOAEHUM W SKCIEPUMEHTOB: OTpa)Ke€HHeE,
IIPEJIOMJIEHUE, TIOTJIOIIEHUE, JUCIIEPCHS CBETA;

- TPUMEHSTH MOJyYCHHbIC 3HAHUS JJIS pelIeHus] PU3NUECKUX 3ajad, A 0oJiee YCIEHIHOIO
OBJIaJIEHUS TPOPECCUOHATBHBIMU 3HAHUSMU U YMEHUSAMU;

- OMpEJENATh XapakTep PU3NYECKOro Mpoliecca Mo ero CueKkTpy;

- U3MEepATh (POKYCHOE pPacCTOSHUE, ONTHYECKYIO CHJIy JIHMH3BI, MOKa3aTeib IMPEIOMIICHUS
CTEKJIA.

KounrposbHnas padora Ne 4. 'eomeTpudeckasi ONTHKA

TEMA 6. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH (4 4yaca)

NHBapuaHTHOCTH MOJYJS CKOpOCTM cBeta B Bakyyme. lloctymarel OliHmTeiiHa.
IIpocTpancTBO M BpeMsi CHEUUAIBbHONM TEOPUU OTHOCUTEIBHOCTU. CBSI3b MacChl U DHEPTUH
CBOOOJTHOM YaCTHIIbI. DHEPTHUSI TTOKOSI.

TEMA 7. 3JIEMEHTBI KBAHTOBOM ®U3UKMH (304ac)

KBanToBasi onTuka. TeruioBoe u3nyuenue. PacnipeneneHue sHepruu B CrieKTpe aOCOIOTHO
yépHoro Tena. KBanrosas runoresza [lnanka. @otonsl. Buemnuit dotosnexktpuueckuii 3hdexr.
Buytpennwnii poroadpdext. Tumsr porosnementon. Japnenue ceera. [loHsTHE O KOPIYCKYISPHO-
BOJIHOBOM INPHUPOJE CBETA.

®usuka aroma. Passurne B3IIAIOB Ha CTPOCHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
creKTpax Bojopoja. SAnepHas mogens atoMa. OnbiTel D.Pezepdopaa. Monens aroma Bogopoa no
H.bopy. T'mnote3a ne bpoiinsa. CoortHomeHnue HeompenenéHHocten [eiizenbepra. KBanToBbie
TE€HEPATOPBL.
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JdeMoncTpanumn

dotorddexr.

N3nyyenue naszepa.

JInHeluaTeie CIEKTPBI pa3IMYHbIX BELIECTB.
CueTynk HOHU3UPYIOIINX U3ITYYEHUN.

TEMA 8. 9BOJIIOIUSI BCEJIEHHOM (10 uacos)

Crpoenne u passurne Bcesennoil. Hama 3Be3nnas cucrema — lamaktuka. pyrue
ranaktTuku. beckoneunocte Beenennoii. [lonsitne o kocmonorun. Pacmmpsromascs Bcenennast.
Mognens ropsiueiit Becenennoid. CTpoeHue U MpoUcXoxaeHue ['anakTuk.

JBosonus 3Be3d. I'mmore3a mpoucxoxaeHus CoJiHedHO# cucTeMbl . TepMosiepHbINA
cunte3. IIpobnema tepmosiaepHoil 3HepreTuku. OHeprus ConHuIa W 3Be3A. OBOJIOLMS 3BE3.
[Ipoucxoxnenue ConHeuHor cucteMbl. TéMHas MaTepusi U TEMHAs SHEPTHUSL.

JeMoHCcTpanu

dororpaduu 1IaHeT, cAeIaHHbIe ¢ KOCMUYeCKUX 30H10B. KapTa JIyHbI 1 muianer.

Crpoenue u sBoO1MA BeeneHHoi.

ConneuHas cuctema (MOJEIb).

B pe3ynbraTe n3yueHust TeMbl CTYACHT JOJIKEH:

3HATh:

- CMBICJ TOHATUN: aTOM, KBaHT, (POTOH, aTOMHOE SJIpO, AEPEKT MACChl, SHEPTUS CBA3M,
PaaMoaKTUBHOCTh, HIOHU3UPYIOLIEE U3IyUeHHE, IUIaHeTa, 3Be3/1a, [ anakTuka, Beenennas,

- CMBICTT (PU3UYECKUX BEJIMUUH: CKOPOCTh CBETA, IEPUOJ TOypachaaa, 3apsii dJIeMEeHTapHbIX
YacTHIL;

- CMbICH (PU3WYECKUX 3aKOHOB, MPUHIUIIOB MOCTYJATOB: MOCTYJAThl CIELHUAIBLHOW TEOpUU
OTHOCUTETFHOCTH, 3aKOoHBI ¢oTodrddekra, mocTynaTel bopa, 3aKkoH paauoOaKTUBHOIO pacraja,
OCHOBHBIC TIOJIOKEHUSI M3y4aeMbIX (DU3MYECKUX TEOpPHH M MX Posib B (DOPMUPOBAHHH HAYIHOTO
MHUPOBO33PEHUS;

- BKJIQJ] POCCUMCKUX U 3apyOeKHBIX YUEHBIX, OKa3aBIIUX HAauOOJIbIlIEE BIMSIHNAE HAa pa3BUTHE
¢buzuKu.

YMETh:

- ONHCHIBaTh M OOBSACHATH pe3yNbTaThl HAOMIONEHUN M HKCIEPUMEHTOB, H3IydYe€HUE U
MOTJIOLIEHUE CBETa AaTOMAMHU, JIMHEWYaTble CIEKTPbI, POTOdPPEKT, paA0aKTUBHOCTH;

- TPUMEHSTH MOJyYCHHbIC 3HAHUS JJIS pelieHuss GU3NUecKuX 3a/ad, A 0oJjiee yCIeUIHOro
OBJIaJIEHUS TPOPECCUOHATBHBIMU 3HAHUSMU U YMEHUSAMU;

- OIpeneNATh Xapakrep Qu3ndeckoro mnpoiecca mno rpapuky, radnuue, Gopmyne, NPoIyKThl
AJIEPHBIX pEaKLUUii HA OCHOBE 3aKOHOB COXPAHEHMsI dJIEKTPUUECKOTO 3apsiI0B U MacCOBOT'O YHCIIA;

KonTposabHas padora Ne 5. CBeTOBbI€ KBAHTbBI

KonTtpoabHnas padora Ne 6. ATomMHas u sinepHas pusnka

6. Kputepuu oueHKH 3HAHUI, YMEHUH CTY1€eHTOB

Kpurepun yCTHBIX 0TBETOB CTYJA€HTOB

Ouenka «5»

OTBeT OLICHUBACTCH 0TMETKOM «5», €CJIM CTyAeHT:

* OOHapy)KHBaeT BEpHOEC MOHUMAaHUE (PU3NUYECKOU CYITHOCTH paccMaTpPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEH;

* JIa€T TOYHOE ONPEJIETICHUE U UCTOJIKOBAHUE OCHOBHBIX NOHITH, 3aKOHOB, TEOPUM, a TaK K€
MpaBUJIbHOE OTpeiesieHne GU3NUYeCKUX BETUYHH, UX €IUHULL;

* MPaBUJIHHO BHITIONHSAET YEPTEKH, CXEMBI, TPa(pHKH, COMMYTCTBYIOIINE OTBETY

* COIIPOBO’KJAET pacCKa3 HOBBIMU IIPUMEpaMU,

* MOYKET YCTAaHOBUTH CBSI3b MEXK/y U3YYAaEMbIM U PaHEE U3YYEHHBIM MaTE€pUaIOM

10 Kypcy (pu3uku, a Takke ¢ MaTepruaioM, YCBOEHHBIM MPU U3YUEHHUH JIPYTUX MPEAMETOB;
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OTBeT OLIeHUBAETCSA OTMETKOM «4», eCJIN :

OTBeT y10BJIE€TBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLIEHKY «5», HO 0€3

* HOBBIX IIPUMEPOB,

¢ IPUMEHEHHU 3HAaHUW B HOBOW CUTYallUH,

® JICTIOJIb30BaHUS CBSI3€H C paHee M3YYEHHBIM MaTepHalioM M MaTE€pHalioM, YCBOEHHBIM MpHU
U3YYEHUH JIPYTUX IPEIMETOB,

* €CIIU CTYJEHT JONYCKAeT OJHY OMMOKY WIM OJUH-/IBa HEJOYeTa U MOYKET UX UCIPABUTH
CaMOCTOSITENIBHO WM C HEOOJIBIION MOMOIIBIO YUUTETIS.

OTBeT OLleHUBaETCSA 0TMETKOM «3», eCiIn:

Bbonbiias yacTh OTBETa yJOBJIETBOPSAET TPEOOBAHUSAM K OTBETY Ha OLIEHKY «4», HO B OTBETE
0OHapyXKUBAIOTCS

*Ipo0OeIIbl B 3HAHUSX,

*3aTpyIHEHUS B IpeoOpa3oBaHuu Gopmyi.

*He OoJsiee oTHOM TpyOo omuOKku uinu 1—2 Hegouera.

OTBeT OLIeHUBAETCHA 0TMETKOM «2», eCJIN:

®OCHOBHOE COJIep)KaHUE yueOHOTr0 MaTepuala He pacKphITO;

eHE JAI0TCsl OTBETHI HA BCIIOMOTATeIbHbIE BOIIPOCHI MPEIO1aBaTes;

® IOIIyCKaIOTCs IpyOble OMIMOKHU B ONPEACIICHUN TOHATHH.

Kpurtepun oneHku j1adopaTopHbIX padoT CTYyIeHTOB

Onenka «5»

CTyzieHT BBINIOJIHSAET paboTy

*B TIOJIHOM 00BbeMe ¢ COOJII0IEHHEM HEOOXOAMMOM MOCIeI0BaTeIbHOCTU IPOBEACHUS OIIBITOB
Y U3MEPEHUH,

*CaMOCTOSITENIbHO 1 0€301IMO0YHO MOHTUPYET 000pYyI0BaHUE,

coOmrofaeT TpebOBaHUS TEXHUKU O€30MacHOCTH TPYy/a,

B OTUETE NMPABWJIBHO M aKKypaTHO BBINOJHSET BCE 3alMCH, TaOJHIIbI, PUCYHKH, YEPTEXKH,
rpaduku, BBIYUCIICHNUS,

*JIa€T aHAJIN3 NOTPEIIHOCTEN U3MEPEHUI

Ouenka «4»

CTYJI€EHTOM BBIIIOJIHEHbBI TPEOOBAHUS K OLIEHKE «5», HO

*JIONYIIEHO 2—3 Helo4eTa Ui He 0oJiee 0IHOM Herpy0oil OIIMOKM M OJJTHOTO HEJI0UETa,

*pabota opopmieHa HEOPEKHO.

Onenka «3» Eciaum u3MepeHus, BBIIOJHEHHbIE B paboTe, HE IMO3BOJSIOT TOIYYHUTh
IIPaBUJIBHBIN pE3yJIbTaT.

OueHnka «2»:

® HE OIPEEICHA CAMOCTOSITENBHO LIENb PA0OTHI;

eHe 0TOOpaHO HYKHOE 000PYAOBaHUE;

® IONYCKAIOTCS CYIIEeCTBEHHbIE OIUMOKHU NpU 0opMIIeHUH pabOTHI.

Kpurepun ouenku pedeparos.

Ouenka «5»

CraBsT ee, eciu TIIyOOKO pacKkphiTa TeMa pedepara,

*UMEIOTCSl PEe3yNbTaThl, COOCTBEHHbIE BBIBOJBI IO OOOOIIEHHIO MaTepuana W3 pa3HbIX
HCTOYHUKOB,

*€CTh CXEMBbI, rpaduku, TaOJIHIBI, WUTIOCTPAIMH, y4YalIUMCsS NpopadoTaH 3HAYMTEIbHBIN
o0beM nuTEpaTypbl, OQOpMIIEHHE YETKOE M TIPAMOTHOE: €CTh THUTYJbHBIH JIUCT, OTJIaBJICHUE,
OCHOBHOE COZIEp>KaHUE, BBIBO/IbI, CIIUCOK JIUTEPATYPHI.

Ouenka «4»

CraBsr, ecnu coOII0ICHBI BCce TpeOOBAaHUS K OIICHKE «5», HO paboTa BBITIOJHEHA HEOPEKHO,
OCHOBBIBAETCS] HA N3YYEHUN 1—2 MCTOYHUKOB.

Onenka «3» CraBAT B TOM cllydyae, €cilidi B pabdoTe HET pe3yJbTaTOB COOCTBEHHBIX
UCCIJIEI0BaHUI U BBIBOJIOB.
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7. TemaTnyecKkuil IJIAH

Tematuueckui IUIaH
yueoHoro npeamera YIIB.02.Y ®usuka
2022 — 2024 y4ueOHbIl roj
I'pynma 1-9, 2-9
ITpodeccus: 23.01.06 MammHKUCT TOPOKHBIX U CTPOUTEIHHBIX MAIIIUH

Ne | HaumeHoBaHuUe pa3iesioB H TeM Maxkcu Camocrosi | O0s13aTeIbHASI yUeOHAS
n/n MaJIbHasl | TeJbHasi | HArpy3ka
yued padora
Has CTYIeHTO Bceero _ | B TOM HHcIe
Harpys3 B 3aHATHH J1a0. Hp. R/p
Ka paod. | pao.
1 cemecTp 69/21* 23/5* 46/16* 4 1
Baeneuue 6 2 4 1
1 | Mexanuka* 63/21* 21/5* 42/16* 3 1
2 cemecTp 99/22* 33/6* 66/16* 3 1
2 | Monekynspuast pusuka. Tepmoaunamuka™ | 52/14* 17/4* 35/10* 2 1
3 | DnekTpoauHaMuKa*® 47/8* 16/2* 31/6* 1
Hroro 3a 1 kypc odyyenusi | 168/33* 56/11* 112/32* 7 2
3 cemecTp 63/11* 21/3* 42/8* 1 1
3 | DaekTpoanHaMHUKa™ 48/8* 16/2* 32/6* 1 1
4 | KomebaHus ¥ BOJIHBI™ 15/3* 5/1* 10/2*
4 cemecTp 126/17* 42/3* 84/14* 1 3
4 | KonebaHusi ¥ BOJIHBI™® 30/8* 10/1* 20/7*
5 | Onruka* 30/9* 10/2* 20/7* 1 1
6 OCHOBBI CHICIIHATIBHON TEOPUU 6 5 4
OTHOCHUTEJIbHOCUTEIILHOCTH
7/ | DnemMeHTbl KBaHTOBOU (DU3HKHU 45 15 30 2
8 | DBomronus Beenennoit 15 5 10
Hroro 3a 2 kypc ooyuenusi | 189/28* 63/6* 126/22* 2 4
Hroro | 357/61* 119/17* | 238/54 9 6
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7. TemaTnueckoe IJIAHUPOBAHHUE C ONPEACJICHUEM OCHOBHBIX BH/10B y‘lCﬁHOFO ACATCJIbHOCTH CTYACHTOB

Haumeno 06
BaHHe Coaep:xanue yueOHOro MaTepuaJia, JadopaTopHble padoThl H MPAKTHYECKUE 3aHATHS, M]’e OcHoBHbBIE BI/IbI Y4e0OHOI0 1eATeIbHOCTH
pa3ienoB BHeay/JIUTOPHAS CaMOCTOSATE/JbHAsA padoTa CTY/IeHTOB 4ACOB CTY/IEHTOB
" TeM
1 2 3 4
Beenenne | Coneprxanue yaeOHOTO MaTepraia 4 Pa3puTHe criocOOHOCTH SICHO M TOYHO U3JIarath
O®uznka — PpyHIaMEeHTaIbHAS HAyKa O TIPUPOJIE. CBOH MBICITH, JIOTHYECKH 000CHOBBIBATH CBOIO
EcTecTBeHHOHAYYHBI METOJ] IMO3HAHUS, €r0 BO3MOXKHOCTA M TPaHUII MPUMEHUMOCTH. TOYKY 3PEHUSI.
OKCIIEpUMEHT W TEOopusl B Mpolecce MO3HAaHUS NpHpoAbl. MopenupoBaHue (U3NIECKUX [IpousBenenune namepeHust GU3NIECKUX BEIUIHUH U
SABIIEHUI W TpoIreccoB. Ponb sKkcrepuMeHTa W TEOpHH B TIpollecce MO3HAHWS MPUPOIBI. OIIEHKA TPaHUIIBI TOTPEUTHOCTEH H3MEPEHHIA.
Ousnveckass BenuunHa. llorpemHocTH W3MepeHHWi (M3MYeCKMX BenwdnH. Dusnyeckue YMeHure BhICKa3bIBaTh TUIIOTE3HI I O0BSICHEHHS
3aKOHBI. |'paHUIBI TPUMEHUMOCTH (PHU3MYECKHX 3aKOHOB. [loHsATHE O (Qu3MUecKOl KapTuHE HaOIFOIAEMBIX SIBIICHHH.
Mupa. 3HadeHne (GU3UKH IIPH OCBOCHUH Tpodeccrun YMeHnue npeanaraTte MOJEIH SIBICHUN.
Jla6opaTopHas padoraNel CrucreMaTr3aisi POIIECCOB, HAOMFOTAIOIINXCS PY TOPSHNH CBEIH 1 Ykazaaue rpaHul] MPUMEHUMOCTH (HPU3HIECKUX
3aKOHOB.
M3noxeHne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOM
Hay4YHOU KapTUHBI
BHeaynuTopHasi camocTosiTe/IbHAsi padoTa CTyAeHTOB 2 OO0npsicHeHne HAOMIOIAEMBIX SIBICHUH
Enuanter namepenns Gu3ndeckux BeIdrH, pabota ¢ cucremoit CU
Tema 1. | Cogepxanne yaeOHOTO MaTeprala 42/16 | TlpencraBieHre MEXaHHUYECKOTO BIDKCHHUS Tea
Mexanuk | Kmnemarmka. Mexanndeckoe apmwkenue™. Ilepememenue.* I1yte.* Cxopocts.* PaBHOMEpHOE YPABHEHUSIMH ~ 3aBUCUMOCTM  KOOpAMHAT U
a MPSIMOJIMHEWHOE JBMXEHUE*. YckopeHue®. PaBHONEpeMEHHOE MPSMOJIMHEHHOE IBUXKEHUE.* MpOEKIUEH CKOPOCTU OT BpeMeHu. OmnpenencHue

CBobOogHOe maneHue. J[BmwkeHUe Tena, OpPOIIEHHOTO MO YIJIOM K TOpPH30HTY. PaBHOMepHOE
JIBIDKEHUE TI0 OKPYKHOCTH. ™

3akonnl Mexannkn Helorona. Ilepsrrii 3akon Hetorona. Cuna*. Macca.* Ummynsc™ Bropoii
3akoH HproToHa.* OCHOBHO# 3aKOH KilacCHUeCKOW nuHaMuKH. TpeTwii 3axoH HeroToHa. 3akoH
BCEMUPHOTO TATOTeHHA. ™ ['paBuTanmonHoe mone. Cuna tspkect.* Bec.* CriocoObr m3mepeHust
crJI 3aKOH COXpaHEHUSI MEXaHUIECKOU DHEPTUU™

KOOpJIMHAT NPOUAEHHOTO IyTH, CKOPOCTH U
yckopeHus Tena mno rpadukam [IpencraBieHue
UHGOPMAIUK O BUIAX JIBUKCHUS B BUC TAOJIUIIBI
OObscHEHNE NEeMOHCTPAIMOHHBIX AKCIEPUMEHTOB,
MOATBEPKAAIOUINX 3aKOH HMHepuuu l3MepeHue
Macchl Tena. M3MepeHue cuibl B3aMMOJEUCTBUA
Ten. Brruncienne 3HaUSHHMSA CHII IO WU3BECTHBIM.
3HAQUEHUSIM MAcC B3aUMOJEUCTBYIOIIUX TEN U HX
YCKOpPEeHU Bpruncienue 3HaueHus1 yCKOPEHUH Tel
M0 W3BECTHBIM 3HAYCHUSIM JEHCTBYIONINX CHII H
Macc Tea CpaBHEeHHE CHUJIBI JICUCTBUS U
IIPOTHUBOJEHCTBUS. IIpumeneHue 3aKOHa
BCEMHPHOTO TSITOTEHUS TPU pacueTax CHIl |
yCKOpeHU B3aumoeicTByromux ten CpaBHEHUE
YCKOpEHHUs] CBOOOJHOTO TaJeHWsT Ha IUIaHeTaX
COJHEYHOH CHCTEMBI Brigenenne B TekcTe
y4eOHMKa  OCHOBHBIX  KaTETOpPHA  HAy4YHOU
nHpOpMaLUN
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JladopaTopHblie padoThINe2 VccienoBanue MBIDKESHIS Tejla MO ICHCTBIEM TTOCTOSTHHOM CHUTEL.
JladopaTopHbie padoThl Ne3 [3ydueHue 3akoHAa COXPAaHEHHsS WMITYyJIbca U PEAKTHBHOTO
JIBUKCHUSL.

JlabopaTopHble padoTbl Ne4 CoxpaHeHHE MEXaHWUYECKOH SHEprHH NpU JABIDKEHHM Tefla IO
JIEACTBUEM CHJI TSDKECTH U yIIPYTOCTH.

W3mepenne  paboTel cuid W HU3MCHEHHE
KMHETUYECKOM SHEPTuu Tena.
Boeruncnenne  paboThl  CHIT U M3MCHCHUS

KHUHETHYECKON PHEPTUU Tela.
Briunciienue TNOTEHIMATBHOW HHEPIUM Tl B
TPaBUTAIIMOHHOM TIOJIE.

KonTpoabnas padora Nel Mexannka 1 IIpuMeHeHrE 3aKOHAa COXpaHEHUS MEXaHUYECKOU
SHEPTUuu npu pacuerax pe3yIbTaToB
B3aMMOJCHCTBUN TN TPaBUTALMOHHBIMHM CHJIAMH
[IpumeHeHne 3akOoHa COXpaHEHHS MMITyJbCa Ui
BBIUMCIIEHHUS WM3MEHEHUH CKOPOCTEM Tenm MpH HX
B3aHMOJCHCTBHUSX.
BHeaynuTopHasi caMocTosiTeIbHASI pa00Ta CTYA€HTOB 21/5* | IlpencrasieHue HHGOPMAIIMH O BUIAX JBHKCHUS B
Pabora co ciioBapém popmyin.* Bujie Tabmuipl [lpuoOpereHue ombiTa pabOTHI B
CocTaBUTh Tpe3eHTANUIO™ Wi KpoccBopA™*. CocTaBUTh BONPOCH! K mpe3eHTanuu. * CocTaBUTh rpynme Hcnonb3zoBanue MHTepHETa 11 NOMCKA
TECTOBOE 3a/1aHue.* rH(OPMAITH O CHJIaX, YHEPTUH, padoTe.
CocTaBiieHue Npe3eHTaIHH.
Tema CopepxaHue yueOHOTro Marepuaia 35/10* | Perrenne 3amay ¢ TIPUMEHEHHEM OCHOBHOTO
2.MoJeky | OcHOBBI MOJIEKYJISIPHO-KMHeTHYecKoii Teopun. UneanbHblii ra3. OCHOBHBIE IMOJIOKEHUS YPaBHEHUSI MOJEKYJISIPHO-KUHETUUECKOM Teopuu
JISAApHasA MOJIEKYJISIPHO-KMHETHUECKONH Teopuu. Pa3Mepbl M Macca MoJieKydl UM aToMoB. BpoyHoBckoe razoB OmnpezneneHue MapaMeTpoB BELIECTBA B
¢Ppusuka. newkenne. Juddysus.* CrpoeHne ra3000pa3HbIX, KUIKUX U TBEPAbIX Ted.* VaeanbHslil ras. ra3oo0pasHOM  COCTOSHHM  Ha  OCHOBAaHUHU
Tepmonu | llapnenne Tra3a.* OCHOBHOE YpaBHEHHE MOJIEKYSIPHO-KUHETUYECKOW TEOPHU Ta30B. YpaBHEHUSI  COCTOSHHUS ~ HJealbHOro  rasa.
HAMHKA Temnepatypa u ee usmepenne™. ['a3oBbie 3akoHBI. TepMoanHaAMHUYECKas LIKajla TEMIEPaTyphbI. Onpenenenne napameTpoB BelIecTBa B
YpaBHEHHE COCTOSHUS UI€AJIBHOTO Ta3a. ra3000pa3HOM COCTOSIHMM BblYMClieHHE CpeaHei
OcHoBbl TepMoaMHAMHKHU. OCHOBHBIE TIOHATHS M OIpeAeNeHus. BHyTpeHHss sHeprus KMHETHYECKOH »HHEPruM TEeIJIOBOTO JBMXKEHUS
cucTteMbl. BHyTpeHHsIs1 3Heprusi uaeanbHoro raza. Pabora u ternora kak (GOpMbl nepeaadu MOJIEKYJI 10 U3BECTHOM TeMIIepaType BEIIEeCTRa.
sHepruu. TemnoeMKocTb. Y aenbHas TeIUIOEMKOCTb. TepMOIMHAMUYECKas! [IKajla TeMIIepaTyp. BrickaspiBanue — rumote3 AN OOBSCHEHUS
XonoaunsHble MamuHbL. TeroBbie aBurarenu.* OxpaHa mpuposL.™ HabmojaeMbIX sBIeHUH. M3MepeHne KoaudecTBa
CpoiicTBa mapoB. lcnapennme u KoHJeHcanus.™ HacblleHHBII Map M €ro CBOWCTBA. TEIUIOTHI B IIpOLECCax TEIUIONEPENayn.
BJIKHOCTH Bo31yxa. Kunenue. 3aBucuMoCTh TeMIiepaTypbl KUlleHus: oT AaBieHus. CBoicTBa Pacuer xommuecTBa TEIUIOTHI, HEOOXOAUMOIO ISt
JKHAKOCTeH. XapaKTepUCTUKA KHUJKOIO COCTOSHUA BellecTBa. I[lOBEpXHOCTHBIA CiOH OCYIIECTBIECHUS 3aJJaHHOT'O nporecca c
KHUAKOCTH. ODHEPTUsl MOBEPXHOCTHOTO CJOA. SIBIEHMS Ha TPAaHHUIE XUAKOCTH C TBEPIBIM TeruionepeaaJei.
TenoM. KanwispHele ssBIEHMS.
CpoiicTBa TBepAbIX Tejd. XapaKTepUCTHKa TBEPIOTO COCTOSHUS BemlecTBa.* Ympyrue
CBOIicTBa TBepabIX Tel. 3akoH ['yka. MexaHndeckne CBOWCTBA TBEPIBIX TEd. *
JladopaTtopHbie padoTaNe5 l3Mepenne BIaKHOCTH BO3AyXa. 2 M3MepeHne BIAKHOCTH BO3JyXa C IOMOIIBIO
JlagopaTopHbie padoTaNe6 HabmoneHre pocTa KpUCTaIoB U3 pacTBOpa TepMOMETpa. AHAIHU3 MPOLECCOB KPUCTAILTU3ALINH,
W3MEHEHHEe BHYTPEHHEW OJHEpruM Teja Tpu
KPUCTAJUTH3AIAN DKCTepUMEHTAIHHOE
HCCIIEIOBAHHUE TETJIOBBIX CBOMCTB BELIECTBA.
KonTpoababie padoTbiNe2 OcHoBbl MKT 1 Pacuer wu3MeHeHMs BHYTpEHHEH OSHEpruu Ted,

pa6OTBI U NEPEAAHHOT0 KOJIMYCCTBA TCIIJIOTBI C
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HCIIOJIb30BAHHUEM IIEPBOI0 3aKOHA TCPMOJJMHAMUKU.

BHeaynuTopHasi caMOCTOATE/ILHASA padoTa CTyJIeHTOB 17/4* | DkcnepuMeHTaNIbHOE HCCICIOBAaHHE 3aBHCHMOCTH
Pabora co cnoBapém ¢opmyn. Pabora ¢ rpadukamu uzonporeccoB*. CoCTaBUTh OJIOK CXeMy p (1), V(T),p (V).
TEIUIOBOTO jaBuratelns*. COCTaBUTh MPE3CHTAIUIO* WU KpoccBOpA*. COCTaBUTh (PU3UICCKOE [IpencraBnenne B Bupe TpaduKoOB H30XOPHOTO,
JIOMHUHO W300apHOTO W HM30TEPMHUYECKOTO  TPOIIECCOB.
UznoxeHne CyTH  DKOJOTHYECKHX  TpolieMm,
00yCIIOBJICHHBIX Pa0OTOM TEIIOBBIX JIBUTATENCH U
Mpe/UIOKeHre TYTH WX penieHus. [IpuMeHeHne
(r3uyecKknX TOHATHI W 3aKOHOB B yYEOHOM
MaTepuan nNpoecCUOHAIBHOTO XapaKTepa.
Ucnons3oBanue  MHTepHeTa i TOWCKA
nHQOpMAIU O pa3paboTKaX ©W TPUMEHECHUIX
COBpPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHAIOB
Tema 3. | Coxepkanue y4eOHOTO MaTepraa 63/6* | BoluucineHue Ccul B3aMMOAEHCTBUS TOYEUHBIX
DJIEKTPOL | DieKTpUUIecKoe ToJie. DIICKTPUUSCKUE 3aps/pl. 3aKOH COXpaHeHus 3apsna. 3akoH KysoHa. JNEKTPUYECKUX 3apsaioB. l3MmepeHue sHepruu
HHAMMKA | DIekTpuueckoe mone. HanpskKeHHOCTh 3JEKTPHUYECKOro Mo, [IpuHIUN  cymep MO3WINH AIIEKTPUIECKOTO OISt 3apSHKEHHOTO
nosieir. PabGora cunm amekrpoctatmueckoro mois. Ilorenmman. PasHOCTh MOTEHIMANOB. KOHJIEHCATOpa.
9KBI/IHOTCHHI/I3J'H:HI)IC IOBECPXHOCTH. CBs13b MCXKAY HAIPAKCHHOCTBHIO U Pas3sHOCTBIO Brruucnenue OHEPrur SJICKTPHUYCCKOTO IIOJIA
MOTCHIIMATOB DIIEKTPUIECKOTO MoJisi. J[MdnmekTpuku B snekTpuveckom mone*. IMonspuzars 3apsSHKEHHOTO KOHJIeHCcaTopa Usmepenue
JTUAJICKTPUKOB. [IpoBomHMKH B 3iekTpuueckoM mosie.* KonjaeHncatopel.* CoenuHeHUE MOIITHOCTH 3JIEKTPUUYECKOro TOoKa. K3mepeHue

KOHJICHCATOPOB B OaTapero. DHEeprus 3apsuKEHHOTO KOHJCHCATOPa.* DHEPrusl AJIEKTPUIeCKOro
OJISL.

3aKoHBI MOCTOSIHHOIO TOKA. YCIIOBHS, HEOOXOIUMBIE JJIsl BOSHUKHOBEHUS U MOJAEPKAHUS
aneKTpudeckoro Toka. Cujia Toka M IIOTHOCTh Toka. 3akoH OMa juis y4yactka rernu 6e3 D/1C.
3aBUCHMOCTh DJIEKTPHUECKOTO COMPOTHUBIEHHWS OT MaTepuana, JJIMHBI M IUIOIIATU
MONIEPEYHOr0  CEYEHHs] NPOBOAHMKA. 3aBUCHMOCTb  3JIEKTPHUYECKOTO  CONPOTHUBIICHUS
NPOBOJHUKOB OT TEMIEpaTyphl. DJIEKTPOABIKYIIAs CHJIa MCTOYHMKA TOKa. 3akoH Oma [uis
nosiHoM 1ienu. CoequHeHne MPOBOIHMKOB. CoeTMHEHNE NCTOYHUKOB AJIEKTPUUECKON SHEPTHH
B Oarapero. 3akoH Jxoyns—IJlenua. Pabora n MomHOCTh 3nekTpuyeckoro Toka*. TemoBoe
JIEUCTBHE TOKAa. OJEKTPUYECKHA TOK B MeTalmax*. DIeKTpoHHBIH ra3. Pabora BbIXona.
OneKTpuyecKuil TOK B 3JeKTpoiuTax. OJnekrtponu3. 3axkoHbl @apanmes. Ilpumenenue
3JIEKTPOJIN3a B TEXHUKE. DJIEKTPUUECKHA TOK B razax W Bakyyme. MoHwm3arus raza. Bumsr
ra3oBbIx paspsnoB. [lonstue o mmasme. CBOMCTBA M NPUMEHEHHME JJIEKTPOHHBIX ITyYKOB.
ONEKTpUYECKUi TOK B MOMyNMpoBoAHMKax. CoOCTBEHHAs MPOBOJUMOCTH IMOIYIPOBOTHUKOB.
[TomynpoBOHUKOBBIE IPUOOPHI.

MarnuTHOe moJie. BekTop MHIYKIIMM MarHUTHOro moiid. J[efCTBME MarHMTHOrO MOJsA Ha
MPSIMOJIMHENHBIA NMPOBOAHMUK C TOKOM. 3akoH Ammepa. BzanMonelicTBue TOKOB. MarHuTHBIN
nmotok. Pabora mo mepememieHWio MPOBOJHMKA C TOKOM B MarHuTHOM mone. /[leiicTBue
MarHMTHOro MoJjsl Ha ABWXKyuuiics 3apsa. Cuna Jlopenna. Onpenenenue yAaeapHOro 3apa/a.
YckopuTenu 3apsHKEHHBIX YacTHII.

DJIEKTPOMArHUTHASA MHAYKIMA. DJIEKTPOMarHUTHas MHAYyKUus. BuxpeBoe anexrpuueckoe
nosie. CaMOMHIYKITHS. DHEPTUsSl MATHUTHOTO TIOJIS.

OJIC 1 BHYTPEHHEr0 COMPOTHBIICHUS] MCTOYHHUKA
TOKa.

BrimonHeHE pacdeToB CHITBI TOKA U HATIPSKEHUIA
Ha y4acTKax JJIeKTpuueckux rerei. OObsCHeHUE
Ha TpUMEpPE DJICKTPUUECKOW IIEMd C ABYMsI
uctounnkamu Toka (BOJIC), B kakom cirydae
WCTOYHHK DJIEKTPUUYECKOW dHeprum paboTaer B
peXuMe TreHepatopa, a B KaKOM — B PEXUME
MOTpeOuTeNs..

OmnpefeneHne TeMIepaTypbl HATH HaKaJMBaHWSL.
Hamepenue snexrpuueckoro 3apsaa. O0bsicHeHHE
MPUPOABI DIIEKTPUUECKOTO TOKa B MeTajlIax,
3JEKTPOJIUTAX, rasax, BaKyyMe u
MOJIyIPOBOAHUKAX |IpuMeHeHre 3IeKTpon3a B
TexHuke. lIpoBemenne CpaBHUTEIHHOTO aHAIHM3A
HECaMOCTOSITEILHOTO U CaMOCTOSITEIBHOIO
ra3oBbIX Pa3psaoB

M3mepenne HHIyKIINA MarHUTHOTO TTOJISI.
UccnenoBanue  ABIEHUA  3IEKTPOMArHUTHOU
WHIYKUWU, CAMOMHAYKIUU. Beruncienue sHepruu
MarHATHOrO mons. OObBSCHEHWE MPUHIHIA
JIEHCTBHSI DIEKTPOIBUTATEIsI.
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OOBsicHEHHE TIPUHITATIA JEHCTBUSA TeHepaTopa
ANEKTPHYECKOTO TOKA

JlabopaTopHas padoraNe7 M3yueHue 3akoHa OMa JuIsl ydacTKa Ielu. 2 Bolunicnenne HampspKEHHOCTH  3JIEKTPUUYECKOTO
JlabopaTopHas paGoTraNe8 V3zyueHue sBieHUS 3€KTPOMAarHUTHON MHAYKLIUN nons. Msmepenne OJIC U BHYTpPEHHEro
COIIPOTHUBIICHUS UICTOYHHKA TOKA.
BrinosniHeHne pacyeToB CUJIbI TOKA M HANPSXKSHUN
Ha YYacTKax IeNH
KonTpoabHbie padoTsl Ne3 DiieKTpocTaTHKA 1 Brruucnenue cui, JeHCTBYIONIMX HA IIPOBOJHUK C
TOKOM B MarHWTHOM IIOJIE.
Brruucnenue cul, JEUCTBYIOIIUX Ha
3NEKTPUIECKHIM 3apsiz, JBIDKYIUHCS B
MarHuTHOM II0JI€.
BHeayauropHasi camocTosiTe/ibHAs1 padoTa CTyIeHTOB 31/2 | Ucnonb3oBanue  MHTepHeTa A MOWCKa
CocTaBuTh NPE3CHTAIMIO* WM KPOCCBOPH, COCTaBUTH (u3nmueckoe aoMuHO. Paborta co uHQOpPMaMK O  MEPCHEeKTHBAaX  Pa3BUTHUS
cinoBapém hopmy 3anoaHUTh TabaUIy*. COCTaBUTH OJIOK CXEMY. MOJIYIPOBOJHUKOBONH  TEXHUKH. Y CTaHOBKa
NPUYUHHO-CIEICTBEHHBIX CBsA3eil. M3MepeHue
WHAYKIMHA MarHUTHOro Mojs. Beluucienue cui,
JNEHCTBYIOIIMX Ha TMPOBOJHUK C TOKOM B
MarHuTHOM oJe. Brruucnenue cui,
JIEUCTBYIOLIUX Ha NEKTPUUECKUM 3apsiz
Tema 4. | Coxepxanue yueOHOro Marepuaia 30/7* | MccrnenoBanue 3aBUCHMOCTH TIEPHOAA KOJICOAHMIA
Kosieoanu | Mexanudeckne koJjedbanus. KoneOartenpHoe BwkeHHe.* [apmMoHWueckue KoseOaHusl. MaTeMaTUYeCcKOro MasTHHKAa OT €ro JJINHBI,
1 u | CBoOogHBIE MeXaHHUYecKHe KoneOanus™. JInHeliHble MeXxaHMYeCcKHe KojIeOaTenbHbIe CUCTEMBI. Macchl M aMIUIMTYyAbl KojeOGanuid. BripaboTka
BOJIHBI [IpeBpamenne dSHepruv m0pu  KosebarenbHOM JABWXKEeHHH. CBOOOAHBIE —3aTyXarollue HaBBIKOB BOCTIIPUHUMATb, aHAJIN3UPOBATb,
MexaHHuecKkre Konebanus.* BeIHyXJeHHbIe MEXaHHYEeCKHUE KoJeOaHms. ™ nepepadaThiBaTh U MPEIbIBISATh HHYOPMAIIUIO B
Yupyrue Boaubl. [lonepeunsie u NpoaoIbHBIE BOJHBI. XapaKTEPUCTHKH BOJIHBI. YpaBHEHHE COOTBETCTBMM C IIOCTAaBJICHHBIMH 3aJayaMH.
wiockoi Oerymei BoiHbl. MHTepdepenuuns BoiH. [lonstre o nudpakumu BOJH. 3ByKOBBIE IIpoBenenue KJaccupuKauu KOJIeOaHMIA.
BOJIHBI. YJIBTPa3ByK U €ro IpUMEHEHHE. UznoxeHne CyTH OKOJOTHYECKHX IPOOJIeM,
DJIeKTpOMArHUTHBIE  KoJiepaHusi.  CBOOOJHBIE  DJIEKTPOMArHUTHBIE  KOJeOaHUS. CBSI3aHHBIX C BO3JEHCTBHEM 3BYKOBBIX BOJH Ha
[IpeBpaimienne BHeprud B KOJNEOATENbHOM KOHTYpe. 3aTyXaloUlue 3JeKTPOMarHUTHbIE OpraHu3M YellOBeKa
kosiebanus. ['eHepaTop He3aTyXaloUMX 3JCKTPOMArHUTHBIX KojeOaHui. BbIHYXIEeHHbBIE [IpoBenenne aHamoruu Mexay QUINUECCKUMHU
anekTpuieckue koiedbanus. [lepemMenHsIil Tok.* ['eHepaTop nmepeMeHHOro Toka*. EMKOCTHOE 1 BEJIMYNHAMU, XapaKTEepU3yOINMHA
WHAYKTUBHOE CONPOTUBIIEHHS NEPEMEHHOro TOKa. 3akoH OMa miis 3JIEKTPHYECKOW LEMH MEXaHUYECKYIO u 3JIEKTPOMArHUTHYIO
NepeMeHHOro Toka. Pabora M MOIIHOCTH MEPEMEHHOro TOKa. ['eHepaTopel TOKa*. KoJyiebaTeNbHble CHCTeMBl. Pacdyer 3HaueHUH critbl
Tpanchopmartopsl. Tokm BbicokoW uactoThl. IlomydeHue, mepemada u  pacmpesesieHue TOKAa ¥ HalpsDKEHUS Ha DJIIEMEHTax IeNH
3JIEKTPOIHEPTUH. Hccnenosanne MPUHINIIA JEeHCTBUS
DJIEKTPOMATHUTHBIE BOJHBI. DJEKTPOMAarHUTHOE II0JIE€ KaK OCOOBI BHJ MaTepuH. TpaHcopMaTopa U reHepaTopa.
OneKTpoMarHuTHele BOJHBL. BubOparop I'epuma. OTKpBITBIA  KONEOATENBHBIN  KOHTYD. OcymiecTBIeHHE pagUoIepeadd U paguonpuema.
Nzobpererne pagno A. C. IlonmoBeiM. Ilomstme o paamocBszu. Ilpumenenue HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH
3JIEKTPOMArHUTHBIX BOJIH. C TMIOMOIIBI0 MOOMIIBHOTO TenedoHa.
JlagopaTopHas padora Ne9 M3yuenue natepdepeHimm u qudpakium cpera. 1 HaGmonenue u 00BsICHCHHE SIBJICHUM

uHTepPEPEHINH U TUGPAKITAN BOJH
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BueayauTopHass camocTosiTelbHast pa6ora cryaeHToB Paborta co crnoBapém ¢dopmyd.
CocraBuTh mpe3eHTaIio uiu KpoccBopi. CocraBuTh 070K cxeMy*. COCTaBHUTH TECTOBOE
3a/iaHue. 3aroHUTh TaOJIHITY.

15/1

Hcnonb3zoBanne  MHTepHeTa a1 TOMCKa
uHPOpPMAIMK O  COBPEMEHHBIX  CHOco0ax
nepegadyd  anekTpo3Hepruu.  OcyllecTBIeHHE

pamwonepenayn u pamuonprema. MccrienoBanue
CBOMCTB 3JICKTPOMATrHUTHBIX BOJH C TOMOIIBIO
MOOMJIBHOTO TeeOHa.

Tema 5. | Cozmepkanue y4eOHOTO MaTepuaa 20/7* | IlpumeHeHHEe HaA MPAKTHUKE 3aKOHOB OTPAKCHUS U
OnTuka Ipupona cera. CKOpoCTh pacmpoCTpaHEHUS! CBeTa. 3aKOHBI OTPKEHHS U MPEIOMIICHUS MPEIOMIIEHUSI CBETAa TMPH pPEIIeHWH  3aad.
cBera. *IlomHoe otpaxkenuwe. JIMH3BL* ['7az kak omnTudeckas cucteMa*. OnTHdeckue Onpenenenne CIIEKTPalIbHBIX TPaHMIT
npuOoOpeL.* YYBCTBHUTEJIBHOCTH YEJIOBEYECKOT'O I1a3a.
BosanoBble cBoiicTBa cBera. MHTepdepenuus cBeta. KorepeHTHOCTh CBETOBBIX JIyuei. YMeHue CTpOUTh HW300paKeHUS MPEAMETOB,
Hartepdepenmuss B ToHKMX ImieHKax.* [lojgockl paBHOW TommuHEL. lcmomb3oBaHwme JlaBacMBbIE JIMH3AMHU.
uaTepdepeHnnd B Hayke u TexHuke. Judpakmus csera. JudpaxmuoHHas pemieTka. Pacuer paccrosiHHS OT JIMH3BI 10 HM300paKCHHS
[Monsipuzanms nonepednbix BonH. [lomsipuzammst csera.*  J[BoifHOe ITydempenoMIICHHUE. npeaMeTa.
[Monstpounsr.*  ucnepcuss cBera. Buasl cnekrpoB. ChoexkTpsl ucmyckaHusa. CHeKTpsl PacdeT onTH4ecKoil CHIIBI IMH3HL
noryomenus. Y neprpaduoneropoe n nuHppakpacHoe u3mydeHus. PEHTreHOBCKHE JTydn. Uzmepenue HOKyCHOTO pacCTOSIHUS JTUH3BIL.
Habmonenue SIBJICHUSA uHTEepPepeHIUH
QJICKTPOMAruMTHBIX BOJIH.
Koutpoabhas paGora Ned4 I'eomeTpuueckasi ONTHKA 1 Pacuer paccrosHusl OT JMH3BI A0 W300paKEHUS
npeaMera.
PacueT onTudeckoi CUIIbI JIUH3BL.
YMeHue CTpouTh HW300paKeHUs TIPEIMETOB,
JTaBaeMbIe JINH3aMHU
BHeaynuTopHasi camocTosiTe/IbHAsi padoTa CTyAeHTOB 10 IIpuBeneHne npuMepoOB MOSBIEHUS B IIPUPOAE U
Pabora co cinoBapém dopmyn. CocraBuTh Npe3eHTalMI0 Win KpoccBopiA. CocTtaBUTh OJI0K HCITOJIH30BAHUS B TEXHUKE SIBIICHUU
cxemy*. COCTaBHTh TECTOBOE 33JlaHME. 3aIOJHUTH TAOIHUILY. uHTephepeHnny, auGpaKuy, MONSpPU3ANA U
mucniepcun  cera.  llepeuncienne  MeTOJOB
IMMO3HAHU, KOTOPBIC UCITOJIL30BAHBI ITPU U3YYCHUUN
YKa3aHHBIX SIBICHUH
Tema 6. Copepxanne yueOHOTO MaTepuala 4 OOBsICHEHHE 3HAYUMOCTH OIbITa MalKelbcoHa-
OcHoBBI WHBapraHTHOCTH MOJYJISl CKOPOCTH cBeTa B BakyyMme. [loctymnarer DitHmureitHa. [IpocTpancTBo Mopaun DopMynHpoBaHUE IIOCTYJIATOB
CHeUaNb | U BpeMs CIEIHATbHON TEOPUU OTHOCHTEILHOCTH. CBSI3b MacChl M SHEPTHH CBOOOIHOM OOswsicHeHne dQdekra 3aMe/UIeHHS BpPEMEHH.
HOIA YacTHUIIBl. DHEPTHsl TOKOSI. Pacuer oHeprum TOKOS, HMIYJbCa, 3HEPTHU
TeOpUHU CBOOOJHON YacTHUIIbI BripaboTka HaBBIKOB
OTHOCHTE BOCIIPHHUMATh, aHAIH3HPOBATh, NIEpepadaThiBaTh
JIBHOCTH U TIPEABSBIATE MHOOPMALUIO B COOTBETCTBHU C
MIOCTaBJICHHBIMH 3aJjauaMH
Tema 7. | Coxepkanue y4eOHOTO MaTepuaia 30 Habmonenne  Qorosnextpudeckoro  sddekra.
JuemeHT | KBantoBasi ontuka. TermioBoe uzinydeHue. Pacrpenenenrie SHEPTUU B CIIEKTPE aOCOIIOTHO O6pbsacuenue 3axkoHOB C(TONETOBa Ha OCHOBE
bl u€pHoro Ttena. KpanroBas rumote3a [lmanka. ®@otonbl. BremHuit ¢GorodnexTpuuecKuit KBAaHTOBBIX NpEeACTABICHUN. Pacuer
KBaHTOBO | >pdexr. Buyrpennuii dorosdpdexrt. Tunsl ¢dorosnemento. JlaBnenue csera. [lonstue o MaKCUMaJIbHOM KUHETHYECKOH SHEPTUU
i QU3NKHU | KOPITYCKYJSIPHO- BOJJHOBOM TPHUPOJIE CBETA. 9JIEKTPOHOB TIpH (poTodNeKTpUIecKoM ddpdekre.

22




®u3uka aroma. Pa3Burue B3IJIIIOB HAa CTPOEHHUE BELIECTBA. 3aKOHOMEPHOCTU B aTOMHBIX
crieKkTpax Bojopoda. SaepHas mozens aroma. Ombitel 3. Pesepdopma. Mogenb aroma
Bonopoaa o H.Bopy. ['unotesa ne Bpoiinsa. CootHomenue HeonpenenénHocTel ['efizenbepra.
KBaHTOBBIE T€HEPATOPEI.
Duzuka aTOMHOTO siApa

Ompenenenre pabOTHI BBIXOJIA JJICKTPOHA 10
rpaduky 3aBUCUMOCTH MaKCUMAaJIbHOU
KHHETUYECKOH dSHEpruu  (POTOINEKTPOHOB  OT
4acTOThl CBeTa. V3MepeHume pabOTHI BBIXOAA
anekTpoHa. lcciemoBaHwe TpWHIMIA PaOOTHI
JIOMHUHECIICHTHOH JIAMITHI.

Brrurciienue ayiMHbl BOJHBI A€ bpoiiis yacTULbI C
M3BECTHBIM 3HadeHHeM nMmITyinbca Habmronenne n
OoOBsICHEHWEe  TPUHIWIA  JeHCTBHA  Jla3epa.
IIpuBenenue nmpuMepoB UCHOIB30BAHMS J1a3epa B
COBPEMEHHOW Hayke U TexHuke. Vcronb3oBaHue
WnTepHera ans  momcka  HWH(DOpPMAmMH O
MEePCHEeKTUBAX MpUMEHEeHHs Jazepa OmnpenencHue
IIPOJYKTOB  SIEPHOM peakuuu. Breruncinenue
SHEPTHH, OCBOOOXMAIOMIEHCS TPH  AJEPHBIX
peakuusix.  IloHMMaHue — HOpeUMyIIECTB U
HEJIOCTATKOB HCITOJIb30BAHUS aTOMHOM SHEPTrUU U
HOHUBHPYIOIINX U3TYyYEHUN B MPOMBILIICHHOCTH,

MeTUIIHE.
UznoxeHne CyTH OKOJOTHYECKHX IPOOJeM,
CBA3aHHbBIX C 6I/IOJ'IOFI/I‘-ICCKI/IM I[CI\/'ICTBI/IGM

PaAvOaKTUBHBIX U3JIy4YECHUM.

IIpencraBnenue O Xxapakrepe 4YeTBIPEX THIIOB
(dhyHIaMeHTaTbHBIX B3aUMOJIEUCTBUI
JIEMEHTAPHBIX YaCTHUI] B BUJE TaOIMIIBI

KonTponbnas padora NeS «CBeToBbIe KBaHTBD) 2 OnpeneneHne NOPOAYKTOB SIACPHOW  pEaKIUM.
KonTpoabnas padora Ne6 « AtomHas u siepHast (QH3HKa» WznoxxkeHue CyTH  OKOJIOTMYECKUX  MPOOJIeM,
CBSI3aHHBIX C  OHOJOrMYECKHM  JICHCTBHEM
paznoaKTUBHBIX W3ITy9EHHH. [IpoBenenue
KJIacCU(UKAIMK DIIEMEHTAPHBIX YacTHI[ IO WX
(hU3HYECKUM XapaKTepUCTHUKAM.
BueayauTopHasi camocTosiTeIbHasi padoTa CTy/IeHTOB 15 [IpuBeneHne mpuUMEpoB MOSBICHUS B HPUPOJE U
Tabmuua sneMeHTapHblXx uacTul. COCTaBUTH MpE3eHTaUMI0 WM KpoccBopA. CocTaBUTH UCIIOJIb30BaHMs B TexHuke. llepeuncnenue
¢dusnueckoe jgomMuHO. Pabota co croBapém Gpopmy METOJIOB TIO3HAHHMS, KOTOPhIE HUCIOJB30BaHbI TPH
U3Y4YEHUM YKa3aHHbIX sBJICHUW. Mcrosb3oBaHue
WnTepnera uist norcka nHoOpManuu
Tema 8. | Conepxanne yueOHOTO MaTrepuaia 10 Ucnons3zoBanue  MHTepHeTa  [yis  TOHCKA
Jpoawonu | Ctpoenne u pazButue Bcenennoii. Hama 3Be3mnas cucrema — Tanmakrtuka. [pyrue U300paXeHUH  KOCMHUYECKUX  OOBEKTOB U
1 ranakTiky. beckoneunocte Bcenennoi. [lonstue o KkocMmonoruu. Pacmmpsirommasicst nHpopManun 00 X 0COOEHHOCTSIX
Bceenenno | Beenennas. Mogens ropsiueit Beenennoit. Ctpoenue u nporcxoxaeHue ['anakTux. OO6cy>xaeHne BO3MOXKHBIX CLIEHAPUEB 3BOJIIOLHMU
. IBoJonus 3Be3d. I'mmore3a mnpoucxoxaeHusi CotHeuHO#l cucTeMbl. TepMOsIEepHBINA Bcenennoii. Hcnonp3oBanue MHTepHeTa s

cuntes. IIpobnema tepmosimepHoi sHepreTuku. JHeprust CoiHIIA W 3Be37. DBOJIOIHS 3BE31T

MIOWCKa COBPEMEHHOW HMH(MOpMAIMK O Pa3BUTUU
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JlpoucxoxaeHue coHEUHOM cucTeMbl. TEMHas MaTepust U TEMHAs SHEPTUSL.

Bceenennoit. Onenka nHGOpMAITIHN C TTO3HUINH €€
CBOWCTB: JIOCTOBEPHOCTH, 00BEKTHBHOCTH,
MOJHOTHI, aKTyallbHOCTH U T. A. [loHnmanue ponu
KOCMHUYECKHUX HCCICIOBAHUM, HX HAYyYHOTO U
9KOHOMHYECKOTO 3HAYECHWS. O6cyxnenne
COBPEMEHHBIX  THIIOTE3 O HPOHUCXOXKICHUU
CoaHE4YHON CUCTEMBI

BueayauTopHasi camocTosiTeIbHasl padoTa CTY/IeHTOB
CocraBuTh Tmpe3eHTanui0 wiu KpoccBopA. CocraButh (usmdyeckoe momuHo. Paborta co
crnoBapém opmyn

Hcnonb3oBanue  MHTepHeTa a1 TOMCKa
M300paKCHUH  KOCMHYECKMX  OOBEKTOB U
uHQOpMaIH 00 UX 0OCOOEHHOCTSIX

OO6cyKaeHne BO3MOXKHBIX CIIGHAPUEB 3BONIOLUHU
BcenenHoi.
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8. IlepeueHn 1a0OPATOPHBIX, MPAKTUYECKUX U IPYTUX BUI0B padoT

INEPEYEHb
JJa0opaToOpHBIX padoT
Koua-Bo pador: 9
KoJs-Bo 4acoB: 9

Ne . Koua-Bo
Jabopar. | Ne Trembl HasBanmue 1a6opaTopHoii padoThI YACOB
pao.
1 Cucremarn3zaiiys poLECcCOB, HAOTIOAIOIIMXCS [IPY TOPEHUH CBEYH 1
2 1 HccenoBanyie ABMXEHYA TEA IO ASHCTBAEM ITOCTOSIHHON CYIIBL. 1
3 1 N3ydeHne 3akoHa COXpPAaHEHHS UMITYJIbCA U PEAKTUBHOTO 1
JIBYDKCHHUSL.
4 1 CouxpaHe}n/Ie MEXaHUYEeCKON SHEPIUH MPH JIBIKESHUH Tefa IO 1
JICWCTBUEM CHJT TSDKECTH M YIIPYTOCTH
5 2 W3mepenue BIaXHOCTH BO3yXa. 1
6 2 Habnronienrie pocta KprCTajlioB U3 pacTBOpa 1
7 3 N3ydenne 3akona Oma Jyis yyacTka LenH. 1
8 3 W3ydeHne siBIeHUS JIEKTPOMArHUTHOW WHIYKIIUN 1
9 4 N3ydenne nnrepdepennuu u nudpakiinu cCBeTa. 1
IMEPEYEHDb
KOHTPOJILHBIX PadoT
Kous-Bo pador: 6
KoJu-Bo 4acos: 6
Ne konTp. . Kou-Bo
Ne Tembl Ha3Banune KOHTPOJIBHOI PadOTHI
paod 4acoB
1 1 KonrposnpHas pabora o reme « MexaHukay 1
2 2 KontposnbHas pabota o Teme « OcaoBsl MKT» 1
3 3 KonTponbHast padota 1mo Teme « IIeKTPOCTATHKA 1
4 5 KontposbHas pabota o Teme  «I 'eomMerpuyecKasi OlTHKa» 1
5 7 KontposnbHas pabota 1o Teme « CBETOBbIE KBaHTBD) 1
6 7 KonTponbHas pabota 1o Teme « ATOMHas 1 siiepHast hri3rKa 1

9. VYueOHO-MeTOAUYECKOE U MATEPHUAJIBHO - TEXHUYECKOT0 o0ecrneyeHue

Y4eOHUK:
1.B.®.AmutpueBa ®usnka M. U3naTensckuii ueHTp «Axkaaemus», 2014
2. B.H. PonuonoB ®uzuka M. «tOpaiit», 2017
3.PeivieBuu A.I1. 3amaunuk no ¢pusuke. 10-11 k., 2008, dpoda.

Y4eOHble HOCOOUS

1.9x3ameHanmoHHbIe OMIeThl U 0TBETHI. M. «/Ipoda» 2008r.

2.I'pomos C.B. lllaponosa H.B. ®u3uka, 10—11: Kaura aisa yaurens. — M., 2008.

3.Kabapaun O.®., OpnoB B.A. DxcnepuMmeHTanpHble 3aanusd mo ¢usuke. 9—11 kmaccsr:
ydaeOHoe Tmocobue IS ydamuxcs 001meo0pa3oBaTeNbHbIX yupexaeHuii. — M., 2009.

4. KacessHoB B.A. Metonuyeckue pekoMEHIAIMM MO HUCIOJb30BAHUIO Y4eOHUKOB
B.A.KacesnoBa «®msuka. 10 km.», «Puzuka. 11 xi» npu u3ydennun (u3nKu Ha 0a30BOM H
npo¢mibHOM ypoBHE. — M., 2009.

5.KacestHoB B.A. ®uszuka. 10, 11 k1. Temarudeckoe W MOypodyHOe IUIaHUpOBaHUE. — M.,
2008.

25



6.JIabkoBckuit B.b. 220 3amauy no ¢usuke ¢ pemenusmMu: kaura i ygammxces 10—11 k.
o01eo0pa3oBaTeIbHBIX yupexaeHuii. — M., 2008.

10. ITpumepnas mporpamma ydeOHoro mpeamera ¢uszuka. OI'Y «OUPO» MunobpHayku
Poccun (PexomennoBano ®denepanbHbBIM TOCY/IapCTBEHHBIM aBTOHOMHBIM  YUPEXKJICHUEM
«DenepanpHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DHMPO») B kadyecTBE NMpUMEPHOU
MPOrpaMMBbl Ui peann3aliu OCHOBHOM mpodeccuoHanbHON oOpazoBarenbHoi nporpammel CITO
Ha 0a3e OCHOBHOro o001mero oOpa3oBaHUS C MOJYYEHHEM CpEIHEro oOIIero oOpa3oBaHUA
IIpotokos Ne 3 ot 21 nrons 2015 r. Peructpaunronssiii Homep penenszuu 384 ot 23 urons 2015 1.
OI'AY «DPUPO»

B cocraB y4eO0HO-MeTOOMYECKOT0 M MAaTepHAJIbHO-TEXHHYECKOro obdecmevyeHHus
porpaMMsbl yueOHOTo npeamera «Du3nka, BXOIT:

* MHOTO()YHKIIMOHATBHBIA KOMIUIEKC TPEroaaBaTes;

* HarJIsAHBbIE TTOCOOUS (KOMIUIEKThI Y4eOHBIX TaOnuil, riakatel: «Dusndyeckue BEIUYUHBI U
(dbyHaaMeHTanbHbIE KOHCTAaHTBI», «MexayHaponnas cuctema enunuln, CU», «llepuoamueckas
cucrteMa xumudeckux 3nemeHToB /. 1. MenneneeBa», mOPTPETHl BHIIAIOMIUXCS YUCHBIX -(DU3UKOB
1 aCTPOHOMOB);

* UH(OPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

*3KpPaHHO-3BYKOBBIE ITOCOOMS

*JJIEKTPOHHBIE U AJIEKTPOHHO-3BYKOBBIE CPEICTBA OOYUCHUSI:

OtkpbiTas Qusuka, ypoku ¢usukun Kupunna um Medonusi, Bupryanenas Qusundeckas
nmaboparopus.

®uabmbl: buopusuka u HTII (1 u 24.)

[Ipeamer u 3amaun OMOPU3HUKH.

BonHoBas reneruka.

CBepxbecTeCTBEHHBIE CTOCOOHOCTH YKUBOTHBIX.

Mup Oyaymiero.

10 000 kampoB B MUHYTY.

Bennkast TaiiHa BOOEL.

SnepHble B3pBIBBI.

Tecna Hukomna.

KunemaTnka >KMJKOCTH M rasa.

OPheKThl CKUIKAEMOCTH TA30BON CPEIbI.

D@ deKThl BI3KOCTH KHJIKOCTH U rasa.

AspoIMHAMUKa KpbLia.

Cger sApue, yeM KaxeTcsl.

dusnyueckas XUMUs.

[TyremectBrue B HaHOMUD.( 1124

Ctpoenue aToma.

Kocmuueckas onqucces.

[lyremecTBre 10 raJlakTUKE.

Poxnenune Bceenennoii.

TaunbI cBsmeHHoN Beenennoii.

YpoK acTpOHOMMUH.

Bce o kocmoce

Busyanuzanust uHppakpacHOTO U3TyUEHUSI.

JIBoitHOE TydenpenomiIeHuE.

Jlazepsl.

Henunerinas onruka.

OcHoBHbIE 33/1aun AUHAMUKH.( 112)

OcHoBHbI€ (hU3MYECKHE MTOHATUS TEXHUYECKON AIIEKTPOAMHAMUKHY.

CocTosiHME HEBECOMOCTH.

TepmorHamMuka OMOJIOTUYECKHUX MTPOLIECCOB.
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[uknnyeckue rpynnsl Ipeoopa3oBaHuil B OMOMEXaHHKE.
Mukpoxkocmoc.
[TpukitoueHne Kariu BOJbI
Y4ebHOe 000pya0BaHUE!
JEMOHCTPAIMOHHOE 000PYIOBaHHE:
Jatunk Temmnepatypsl 0-100 C
Hatuauk Temm. 0-1000 C
Ha6op nemoncTpanmonnbiii « TemnoBbie iBICHU
Hab6op nemoncTpanmonssiii «['a30Bbie 3aKOHBI U CBOMCTBA HACHIIIICHHBIX MApOB»
Becobl TexHnueckue ¢ pasHoBecaMH JIeM
I'urpomertp (ncuxpomerp) BUT
Habop xanopumeTpuueckux Tei
Ha6op «I"a30BbIe 3aKOHBI»
Ha6op «Kpucrannuzamus»
0. Humuanp mepHsIit ¢ HocukoM 100 Mo
1. Benepko Apxumena
12. Hacoc BakyymHBIH KoMoBCcKOTO
13. Tapenka BakyyMHasi CO 3BOHKOM
14. TIpu6op «Coobmraroniuecs cocyabh»
15. CrakaH OTJIMBHOM JE€MOHCTPALMOHHBIH
16. Mukpockom mudposoii Digital Blue
17. Ipubop I1X3
18. JlaTumk maBieHUs
19. JlaTtumk oObeMa ra3a ¢ KOHTPOJIEM TeMIIePATyPhI
20. bapomeTtp-aHnepoua
21. V3mepurensb JaBIE€HUS U TEMIIEPATYPHI
22. Habop asnst AeMOHCTpaIuu SJIEKTPUIECKUX MOJIeH
23. JlaTuuK 3J€KTPONPOBOIHOCTH
24. ]JlaTyuKk MarHUTHOTO MOJIs
25. KoMmruiekT 1iudpoBbIX U3MEPHUTENEH TOKA M HAMIPSIKEHUS TIEMOHCTPAIIMOHHBII
26. AMIiepMeTp JeMOHCTPAIMOHHBIN ITU(POBO
27. BoabTMeTp JeMOHCTpAaMOHHBIN TU(POBOH
28. IIpubop Jlenna
29. Crpenku MarHUTHBIE Ha IMITaTUBAX
30. U3mepurens 31eKTPONPOBOJAHOCTH U TEMIIEPATYPHI
31. HaGop aemoHcTpanonnbiii «BogHoBas ontrka
32. KoMmieKT CeKTpaibHBIX TPYOOK ¢ OJOKOM MUTAHUS
33. I'eneparop 3BykoBoii (0,111-100kI 1)
34. JlaT4uK 3JIEKTPONPOBOIHOCTH
35. JlaTyrK MarHuTHOTO MOJIS
36. KommiekT g poBeIX U3MEpUTENIEH TOKAa U HAPSHKEHHS IEMOHCTPALIMOHHBIN
37. AMriepMeTp 1eMOHCTPaLMOHHBIN HHU(POBOIA
38. BosibT™METp AEMOHCTPAIIMOHHBIN ITUPPOBOIA
39. Habop 11 AeMOHCTpaIH SIEKTPUIECKHUX TOJeH
40. Habop n1eMOHCTpallMOHHBIN « DIEKTPUYECTBO 1»
41. HabGop neMOHCTpalMOHHBIN « DINEKTPUUECTBO 2%
42. Habop 1eMOHCTPalMOHHBIN « DJIEKTPUIECTBO 3»
43. HabGop neMoHCTpaIMOHHBIN « DIEKTPUUECTBO 4
44, JlemoHCcTpanMoOHHBIN Habop "Jloruka"
45. IItaTuBBI U30JUPYIOLITHE
46. JIlnHaAMUK HU3KOYaCTOTHBIN Ha IOJICTaBKE
47. bnok nutanus 24B perynaupyemsiii

RBROoo~No O~ WNE

27



48. Habop «MarautHoe moje 3eMiny
49. BpicokoBoJIbTHEIN HcTOUHUK 30 KB
50. HabGop ayis teMoHCTpalu MarHUTHBIX TOJIeH

J1adoparopHoe 000PYI0BAHHUE:

51. HabGop mabopaTopHbIii « DIEKTPUUECTBOY»
52. DnexTpomarHut (TpanchopmaTop) 1a00paTOPHBIN
53. Habop "lIpaktukym "DnexTpoanHamuka"
54. Amnepmertp n1a0.

55. BonpT™meTp 6B 11a0.

56. Muummammepmerp J1ad.

57. KoMIIIeKT MpoBOOB

58. Ucrounuk nuranus BY-4M

59. Maruut n1yroo6pa3Hblit

60. Maraut moyiocoBoi (mapa)

61. MynasTumetp (Tun 830)

62. Mynstumetp (Tun 840) mis MpakTUKyMa
63. Peoctar mom3ynkoBsiii 6 Om, 3A

64. HaGop naGoparopHsbrit «OnTuka

65. Kanopumerp

66. Tepmomerp ma6. 100 °C

67. JlaboparopHas mocyaa

11. Cnucoxk 1uTepaTyphl JJIfl CTYJ€HTOB M NpenojaBaTes.

Jli1s cTy1eHTOB

1. B.H.PonuonoB ®usuka, yuebnoe nocodue nis CI10, M., «tOpaiit» , 2017.

2. B.®. JImutpuena, ®usnka, y4eOHUK i1 NMPOPECCHl M CHEIHATIBHOCTEH TEXHUYECKOTO
npodunst, M. «Axkanemusy», 2014.

3. AmutpueBa B.®. dusuka mis npodeccuil U crenuagbHOCTEH TEXHUYECKOro MpoduIs:
YU4E€OHHMK JUIsI CTYJCHTOB NPO(ECCHOHAIBHBIX 00pa3oBaTeNbHBIX OpraHU3alfii, OCBAWBAIOIINX
npodeccun u cnenumanpHoctu CIIO. — M., 2017 ImurpueBa B.®. duszmuka nns npodeccuit u
crienManbHOCTe TexHuuyeckoro mnpoduns. COopHUK 3amad: ydebd. mocoOue i CTYJICHTOB
npoeCCHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpraHW3allfii, OCBaMBAIOMIMX  Tpodeccuun U
crneruanpHocTH CI1O. — M., 2017

4. mutpueBa B.®. ®dusuka s npodeccuil U CHEUaTIbHOCTEH TEXHUYECKOTO MPOQUIIS.
KonTponbsHbeie MaTepuaisl: yued. mocodue s CTyIeHTOB PO eCCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3zanui, ocBauBarouux npodeccun u cnenuaiabHocta CI10. — M., 2016

5. ImutpueBa B.®d. ®dusuka mia npodeccuii ¥ cnenuaabHOCTEH TEXHHYECKOTO MPOQHIIS.
JlaGopaTopHbIil TPaKTUKYM: y4eb. mocodue I CTyJeHTOB PO eCCHOHATBHBIX 00pa30BaTeIbHBIX
opraHu3zalui, ocBauBaronux npodpeccun u cneruaibaocta CI1O. — M., 2017

6. Tpopumosa T.M., DupcoB A.B. ODusmka mna mnpodeccuii u chenuagIbHOCTEH
TEXHUYECKOTO M eCTECTBEHHO-Hay4yHoro mnpoduiueil: COopHuk 3amad: y4ed. mocoOue s
CTYACHTOB TPO(HECCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHHW3AIMid, OCBAWBAIOMIMX MPO(Eeccuu u
crneruanpHocTH CI1O. — M., 2017

7. TpopumoBa T.M., DupcoB A.B. ODusmka mna mnpodeccmii u  CrenuaTbHOCTEH
TEXHUYECKOIO0 M €CTECTBEHHO-Hay4yHoro mnpoduneit: Pemenus 3amau: yweO. mocobue 1iis
CTYACHTOB MPO(ECCHOHANIbHBIX 00pa30BaTENIbHBIX OpraHU3alMii, OCBAaUBAIOLIMX IpO(peccuu u
crneruanpHocTH CI1O. — M., 2016
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8. @upcos A.B. ®uszuka ans npodeccuil U CennaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAay4yHOTO Tmpoduiiel: y4yeOHUK [JIsi CTYACHTOB MNpOGEeCcCHOHANBHBIX 00pa30oBaTeIbHBIX
opranuzarnui, ocBauBaronux npodeccuu u cnenuanbHoctu CIIO/mon pen. T.U. Tpodumooit. —
M., 2017

Juis mpenogaBaresie

06 obpazoBanuu B Poccuiickoit @eaepamnuu: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbbix 3aK0HOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

Koncturynust Poccutickoit ®denepanuu (MpuHATa BCEHAPOIHBIM rosiocoBannem 12.12.1993)
(c yueToM momnpaBoOK, BHECEHHBIX (pellepaibHbIMU KOHCTUTYIIMOHHBIMU 3aKoHaMu P® o mompaBkax
Kk Koncturyuuu PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. Ne 4.
— Cr. 445.

Oenepanbablii 3akoH oT 29.12. 2012 No 273-®3 (B pen. denepanbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014
Ne 84-®3, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECEHHBIMHU
OenepanbabiM  3ak0oHOM 0T  04.06.2014 Ne 145-®3) «0O6 ob6pa3zoBanuu B Poccuiickoit
denepanum.

[Ipuka3 MuHnucrepctBa oOpa3oBanust U Hayku P® «OO0 yrBep)kaeHUM QenepanbHOro
TOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa cpeaHero (moiaHoro) oOmiero oOpa3oBaHUS»
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3 Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHecenuu usmeHenuit B Ilpuxas
MunuctepctBa oOpazoBanusi u Hayku Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 “O6
YTBEPKIEHUU (elepatbHOro TOCYAapCTBEHHOTO O0pa3oBaTENIbHOTO CTaHAApTa CPETHETO
(mosHOTO) 0011IeT0 0OpPa30BAHUS .

[Ipuka3 MunucrepctBa obpa3zoBanus u Hayku P® ot 31 gmexabps 2015 r. N 1578 "O
BHECEHUU M3MEHEHUW B (efepanbHBIA TOCYIapCTBEHHBIM 00pa30BaTeNbHBIA CTAHIAPT CPEAHETO
obmiero o00pa3oBaHuWs, YTBEPXKIEHHBIM Tpuka3zoM MuHUCTEpPCTBA OOpa3oBaHUST U HAYKU
Poccuiickoit @enepanun ot 17 mast 2012 r. N413"

[Tucemo JlemapTameHTa rocy1apcTBEHHOM MOJUTUKH B cepe MOATOTOBKHA paboYnX KaJpoB U
JAIIO MunaobOpHayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMeHmanum 1O OpraHU3auu
MOJIYYEHUS CpPEeHEro o01ero oO0pa3oBaHUs B IMpejAesiax OCBOCHHUS 00pa3oBaTeNIbHBIX MPOrpamMm
cpenHero npogeccuoHaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHMS C YUETOM
TpeboBaHui (eepaTbHBIX TOCYAAPCTBEHHBIX O0pPa30BaTENbHBIX CTAaHAAPTOB W TOTydaeMOi
npodeccun WK CenuaTbHOCTH CPpeaHEeTo MpohecCHOHAIBHOTO 00pa30BaHUY.

®denepanbhbiii 3aK0H 0T 10.01.2002 Ne 7-03 «O06 oxpaHe OKpyKaroliei cpeap» (B pel.

ot 25.06.2012, ¢ m3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

[IpumepHass ocHOBHas oOpa3oBaTenbHas NpOrpaMMa CpeaHero oOmero oOpa3oBaHUA,
0I00peHHast pelieHueM (QeaepalbHOTO0 YYEeOHO-METOJUYECKOT0 OOBEAMHEHUS 10 O00IIemMy
obOpazoBanuto (mpotokos oT 28 utons 2016 r. Ne 2/16-3)

Jmumpueea B. @., Bacumvee JI. M. ®duszuka ans mnpodeccuil M CHenuaIbHOCTEH
TEXHUYECKOTr0 MPOQUIIS: METOANYECKHE PEKOMEHIAINH: MeTO/1. mocobue. — M., 2010.

HuTepHeT- pecypcesl

www. fcior. edu. ru (DenepanbHbIil IEHTP HHHOPMAIIMOHHO-00Pa30BATEIHLHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CI0Bapy U SHIMKIIOIEINH).

www. booksgid. com (Books Gid. DnekrponHast OMOIHOTEKA).

www. globalteka. ru (I'mo6anTexa. ['mobanpHast OnbIMOTEKAa HAYYHBIX PECYPCOB).

www. window. edu. ru (EnquHoe okHO gocTyna Kk 00pa3oBaTeNIbHBIM PECYPCaM).
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WWW. st-books. ru (JIyumas yueOHas ureparypa).

www. school. edu. ru (Poccuiickuii oOpa3oBaTenbHbI TOpTald. JlOCTYNMHOCTh, Ka4yecTBO,
3¢ (PEeKTUBHOCTD).

www. ru/book (DnexkTpoHHas OMOIMOTEUHAsI CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypchl MaTEepHETA — DU3HKA).

www. school-collection. edu. ru (Emunas xosmekius mudPOBBEIX 00pa3oBaTeIbHBIX
pecypcoB).

https//fiz.1september. ru (yuebHO-MeTOoIMUECKas ra3zeTa «DU3NKa»).

Www. n-t. ru/nl/fz (HoGeneBckue aypeaTsl mo pu3uke).

www. nuclphys. sinp. msu. ru (Jnepuas pusuxa B UHTepHETE).

www. college. ru/fizika (IlonrotoBka k EI'9).

www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBINA (PU3UKO-MaTeMaTHICeCKHiA KypHaT «KBaHTY).

WwWWw. Yos. ru/natural-sciences/html (ecTecTBeHHO-HAYUYHBIN KypHAI It MOJIOACKH «I1yTh B

HayKy»).
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Ipuioxenne Nel
XapaKTepuCcTHKA OCHOBHBIX BH/I0OB JIEATEJIbHOCTH CTY/ICHTOB

XapaKTepI/ICTl/lKa OCHOBHBIX BU/10B JCATCJIBbHOCTH CTYACHTOB

Copaeprxanue o0yueHus N N
Aep y (Ha ypoBHe Y4eOHBIX el CTBHI)

BBenenue YMeHusT TIOCTAaHOBKM  II€JICH  JICATENbHOCTH, IUIAHUPOBAaHUS  COOCTBEHHOMU
JIESATEIbHOCTA ISl JAOCTIDKEHUS IMOCTAaBIEHHBIX Ileliel, TPEIBUACHUS BO3MOXKHBIX
pEe3yNbTaTOB ATUX JCHCTBUM, OpPraHU3alMd CAMOKOHTPOJS U OLEHKH IMOTYYCHHBIX
pe3ynbTaToB. Pa3BuTHe ClIOCOOHOCTHU SICHO M TOYHO M3J1araTh CBOU MBICIH, JTJOTHYECKU
00OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIPHUHHMATH aHAJTU3UPOBATH MHEHUS
co0eceTHUKOB, IPHU3HABAs MIPABO JAPYTOro YellOBeKa Ha MHOE MHEHHE.

[IpousBenenue n3mepeHus: GU3MYSCKUX BEIUYMH W OIICHKA TPAHHUIIBI MOTPEITHOCTEH
m3mepeHuid. IIpeacTaBinenre rpaHuilbl MOTPENIHOCTEH M3MEPEHUM MPHU MOCTPOCHUU
rpadukoB. YMeHHe BBHICKA3bIBaTh TUIIOTE3HI TSl OOBSICHEHUST HAOMIOAaeMbIX SBICHUI.
YMeHue mpemsiaraTb MOJENU  SBICHWH. VYKa3aHWe TPaHULl ITPUMEHUMOCTU
(Gu3MYECKUX 3aKOHOB. V37I0’)KEHUE OCHOBHBIX TOJOXCHHI COBPEMECHHOM Hay4YHOUH
KapTUHBI Mupa. [IpuBeneHne mpuMepoB BIMSHHUS OTKPHITUN B (PH3MKE Ha TIporpecc B
TEXHUKE U TEXHOJIOTHUHU IIPOU3BO/ICTBA.

Hcnonws3oBanue MHTepHETa 18 TOMCKa HH(DOpMAIIUK.

1. Mexanuka

Kunemaruka [IpencraBnenre MEXaHUYECKOrO JABMXKCHHS Telda YpPaBHEHUSIMHU 3aBUCUMOCTH
KOOpJMHAT W TIPOEKIMEH CKOpPOCTH OT BpeMeHHu. lIpemcraBieHne MeXaHHYECKOTO
JIBWOKCHUS Tela TpaduKaMu 3aBUCHMOCTH KOOPJIMHAT U MPOEKIUEH CKOPOCTH OT
BpeMeHu. OnpenencHue KOOPANHAT MIPOUIEHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tea
mo TpaduKaM 3aBHUCHMOCTH KOOPIWHAT ¥ TIPOCKIMA CKOPOCTH OT BPEMEHH.
Ompenenenre KOOPAMHAT MPOUIEHHOTO IYTH, CKOPOCTH U YCKOpPEHHs Tella IIo
YpaBHCHHUSAM 3aBHUCHUMOCTA KOOPAMHAT W TMPOEKIMH CKOPOCTH OT BpEMEHH.
[IpoBeneHne CpaBHUTEIBHOTO aHANW3a PAaBHOMEPHOTO W PaBHOIEPEMEHHOTO
IBWOKCHUN. YKa3aHWE WCIIONh30BAHUSA ITOCTYIATEFHOTO M BPaIaTeIbHOTO JTBHKSHUH
B TexHuke. [IproOpereHue ombiTa paObOThI B TIPYIIE C BBIMOJIHEHUEM Pa3IUYHbIX
COLMANBbHBIX posield. Pa3paboTka BO3MOXKHOW CHCTEMBI IEUCTBUN W KOHCTPYKIIAHU JIISI
AKCIIEPUMEHTAIBHOTO ONpE/EeNIeHNs KWHeMaTHYecKuX BenwuuH. llpencrasnenue
nHGOPMAITUH O BUIAX JIBUKCHHS B BUJIC TaOJIUIIbI

3aKoHBI MEXaHUKH OObsicHEeHHE  JIEMOHCTPAIIMOHHBIX  JKCIEPHUMEHTOB, IOJATBEPXKIAMOIINX  3aKOH
HrnroTona uHepuuu. M3MmepeHue Maccbl Tena. V3MepeHue CHIIBI  B3aUMOJCUCTBUS  TElL.
Briuncnenuss 3Hau€HUA CWI 1O WU3BECTHBIM 3HAYEHUSIM MacC B3aWMOACHCTBYIOIIMX
Tel WM WX YCKOpEHHM. BbIYuCIEHHWE 3HAaY€HHs] YCKOPEHUM Tel MO W3BECTHBIM
3HAQUEHUSIM JIEUCTBYIOIIMX CUI M Macc Tel. CpaBHEHUE CHIIBI JEUCTBHS U
npoTuBoAcicTBUA. [IpuMeHeHre 3aK0Ha BCEMUPHOTO TSATOTEHUSI IPU pacu€rax CUil U
YCKOPEHHUH B3auMOJCHCTBYIOMUX Tel. CpaBHEHHWE YCKOPEHHUS CBOOOTHOTO IMa/CHUS
Ha 1iaHerax CoJIHEYHOW cHCTeMbl. BpifiesieHHEe B TEKCTe y4YeOHMKA OCHOBHBIX
KaTeropuii Hay4Hoi wHpopMaruu. [IpuMeHeHre 3akoHa COXPaHEHUsS UMITYJIbca s
BBIYMCIICHHS U3MEHEHUI CKOPOCTEH TeJl IIPHU UX B3aUMOIECHCTBUAX

3aKkoHbI cOXpaHeHUs B Uzmepenune paboThl CHJI U W3MEHEHHWE KWHETWYECKOW SHepruw Tena. BreramcieHwe
MeXaHHKe paboThI CHIJI U I3MEHEHHSI KHHETUYECKOW PHEPTUH Tena. Beruncienue noTeHIuanbHon
SHEPrUM TeJI B TPaBUTAMOHHOM Tojie. OmnpenesieHue MNOTEHUUANbHONH 3SHEPrUH
yrnpyro jehopMUpPOBaHHOTO Tela MO W3BECTHOW JeOopMalié U KECTKOCTH Tewa.
[IpuMmeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOH SHEPTUHU TP pacdeTax pe3ysIbTaToB
B3aMMOJCHCTBUI TN T'PaBUTALMOHHBIMU CHJIAMHU M CHUJIaMHU YIPYTOCTU. YKa3zaHHE
TPaHUI] MPUMEHIMOCTH 3aKOHOB MEXaHUKH. YKa3aHWe y4eOHBIX NUCIHIUINH, MPH
M3YYEeHUHU KOTOPHIX MCIOIB3YIOTCS 3aKOHBI COXPaHEHHS

2. OCHOBBI MOJIEKYJIAPHOI (PM3UKU U TEPMOAUHAMHKH

31



OcHOBBI MOJIEKYJISIPHOM
KMHETHYeCKOii TeoOpHu.
HNneanbHblii ra3

BrimonHeHne  SKCIIEPUMEHTOB, CIyXalIWX [ OOOCHOBaHHS  MOJEKYJISIPHO-
kuHeTnaeckon Teopun (MKT). Pemenue 3amad ¢ mpuMeHeHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KUHETHUECKOW Teopuu razoB. OmpeneneHue MapaMeTpoB BEILECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAaHMM YpPaBHEHHS COCTOSHUS HICATBFHOrO Tasa.
Omnpenenenne mapaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSHUU U TPOMCXOISIIIIX
mporieccoB 1o rpadukam 3apucumoctu p (T), V (T), p (V). DkcnepuMeHTaIbHOE
uccnepoanue 3asucumoctd p (T), V (T), p (V). [Ipencrasienue B Buae rpadukos
M30XOPHOTO, M300apHOTO M30TEPMHUYECKOTO TIPOIECCOB. BhIumciieHne cpemHei
KHHETUYECKOW IHEPTHH TEIUIOBOTO IBMKEHHS MOJIEKYIN MO0 M3BECTHOHM TemIieparype
BellecTBa. BbickaspiBaHMe TUMNOTE3 Uil OOBACHEHHS HAONIOJaeMbIX SBJICHHU.
YkazaHue rpaHul] TPUMEHUMOCTH MOJIENN «UAeaIbHBIN ra3y» u 3akoHoB MKT

OcHOBBI
TEePMOAUHAMHUKHU

W3MmepeHne komudecTBa TEIIOTHI B Mpolieccax Temionepenadn. Pacder konuyecTBa
TEIUIOTHI, HEOOXOAMMOIO  JUIi  OCYLIECTBIEHMS  3aJaHHOro  mpouecca €
temionepenaueii. Pacduer W3MeHEHHs BHYTpeHHEH OJHEpPruM Ted, padoTel H
MEPEJaHHOTO  KOJIMYECTBA  TEIUIOTBI C  HCIOJIB30BaHUEM  IEPBOrO  3aKOHA
TepMoauHaMUKU. PacueT paGoOThI, COBEPIIEHHOW ra3oM, M0 rpaduky 3aBUCUMOCTH P
(V). Bpruncienne paboThl Ta3a, COBEPUICHHOW MpPU HW3MEHEHWH COCTOSHHS II0
3aMKHyTOMY 1MKIy. Beraucnenne KII/] mpu coBeprieHnn razom paboThl B Tpolieccax
W3MEHEHUSI COCTOSIHMS 10 3aMKHYTOMY HMKIY. OOBSICHEHHE NPUHIMIIOB JCHCTBHS
TEIUIOBBIX MaluH. J[eMOHCTpays poiu (U3UKH B CO3JAHUHM M COBEPIICHCTBOBAHHUU
TEIUIOBBIX ABHrareneid. M3moxeHne cyTH 3KOJIOTHYECKHUX MpobieM, 00yCIOBICHHBIX
paboToil TEIUIOBBIX ABUTATENICH U MPEIIOKEHNUE ITyTH UX PEIICHUs. YKa3aHue IPaHuIl
NPUMEHUMOCTH 3aKOHOB TEPMOJIWHAMHUKH. YMEHHE BECTH JHAJOr, BBICIYLIMBAThH
MHEHHE ONIOHEHTa, y4acTBOBAaTh B AMCKYCCHH, OTKPBITO BbIpakaTb U OTCTaMBaTh
CBOIO TOUKY 3pECHMUSL.

CaoiicTBa napos,
JKMIKOCTEeH, TBepAbIX
TeJl

Wsmepenne BraxHOCTH BO3Ayxa. Pacder KomudecTBa TEILIOTHI, HEOOXOIMMOTO IS
OCYIIIECTBJICHHS TIpoIlecca Mepexojia BElIeCTBa U3 OJHOTO arperaTHOro COCTOSHUS B
npyroe. [IpuBeneHne MpUMEpOB KaMWUISIPHBIX SBICHUH B OBITY, MPUPOJAE, TEXHUKE.
OKCIEPUMEHTAILHOE HCCJIENOBaHUE TEIUIOBBIX CBOWCTB BellecTBa. lccrnemoBanue
MEXaHWYECKUX CBOMCTB TBepABIX Tel. [[puMeneHne Gpu3ndecknx MOHATHI U 3aKOHOB B
yueOHOM MaTtepualie podeccHoHaILHOr0 xapakrepa Mcnonbs3oBanue MuTepHeTa s
morcka HMH(pOpMaIMU O Pa3pab0TKax M MPUMEHEHHSIX COBPEMEHHBIX TBEPABIX H
aMop(HBIX MaTEPHUAJIOB

3.2J1eKTpOAUHAMHIKA

DJIEKTPOCTATHKA

Brluucnenue cui B3aMMOJEHCTBHSI TOUCUYHBIX SJIEKTPUUECKUX 3apsaoB. Brluucnenue
HalpsOKEHHOCTH ~ 3JIEKTPUYECKOrO0  IOJsl  OJHOTO UM HECKOJNBKUX  TOYEUYHBIX
3JIEKTPUUECKUX 3apA/I0B. BhlunciieHHe MOTeHIMala 3JIEKTPUYECKOr0 MOJIA OJHOTO U
HECKOJIBKMX TOUYEYHBIX JIEKTPUUECKHUX 3apsaoB. 3MepeHre pa3HOCTH MOTEHIIMAJIOB.
N3mepenue 3Hepruy AIEKTPUUECKOro MO 3aps>KEHHOro KOHJeHcaTopa. Briuucnenue
SHEPTUM JJIEKTPUUYECKOTO TIOJNSA 3apsDKeHHOTO KOHJeHcaTtopa. PaspaboTka mmana u
BO3MOXHOM CXEMBbI JIEMCTBUH 3KCIEPHUMEHTAIBLHOIO OIPEJECIEHUS 3JIEKTPOEMKOCTU
KOHJICHCATOpa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BELIECTBA.

ITocTOAHHLIN TOK

W3mepenne MoIIHOCTH AiekTpuueckoro Toka. M3mepenue OC u BHYTPEHHEro
COTIPOTHUBJICHHUS UICTOYHHKA TOKA. BBITTOIHEHNE pacdyeToB CHIIBI TOKA W HAIPSDKCHUH Ha
yJacTKax dJIeKTpuUeckux 1eneil. OObsICHEHNE Ha TpUMEpe SICKTPUICCKON IEMH C
nByms uctouHnkamu Toka (3/1C), B KakoM ciryyae UCTOYHUK IIEKTPUUECKON IHEPTUN
paboTaeTt B pe:KuMe reHepaTopa, a B KaKOM — B PEXKHUME TIOTPEOUTEIIS.

Ompenenenre TeMIiepaTypsl HUTH HaKaduBaHUA. V3MepeHne >JIeKTPUIECKOTO 3apsiaa
anekTpora. OOBSICHEHUE TPUPOIBI AMEKTPUIECKOTO TOKA B METAJUIAX, SJEKTPOJIUTAX,
razax, BakyyMe€ M MOJYNpoBOAHUKAaX. [IpuMeHEHUE »dNEeKTPOoiIn3a B TEXHUKE.
[IpoBeneHne CpaBHUTEIHLHOTO aHAIN3a HECAMOCTOSTEIIBHOTO M CaMOCTOSITEIIBHOTO
ra3oBbIX pa3psaoB. lIpoBemeHrWe CpPaBHUTEIHLHOTO aHAIM3a ITOYIPOBOIHUKOBEIX
IMonoB u TpuonoB. Hcnomb3zoBanuwe WHTepHera mns momcka wuH(oOpManuu o
MIEPCIECKTUBAX PAa3BUTHUSA TIOTYNIPOBOIHUKOBOW TEXHUKH. YCTAaHOBKA MPHYUHHO-
CIICACTBCHHEIX CBS3CH
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MarHuTHbIe SIBJEHUA

W3mepenne WHOYKIMM MarHUTHOTO IOJIA. BprumcieHwe cui, AEHCTBYIOIIUX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM Tioje. BpluucieHue cui, ACHCTBYIOMHMX Ha
SIEKTPUUECKUI 3apsl, OBWXKYIIMKACA B MarHuTHOM rmone. MccrnemoBaHue sBIeHUN
AJICKTPOMATrHUTHON WHIYKIIUHM, CAMOWHIYKIIMH. BBIYMCIEHHE HEPrUU MarHUTHOTO
monst. [lpuBenmenne mpuMepoB MPAKTHYECKOTO NMPUMEHEHUS W3YYCHHBIX SIBICHUM,
3aKOHOB, MPUOOPOB, ycTpoiicTB. [IpoBeneHHME CpPaBHHUTEIBHOTO aHalM3a CBOWCTB
AJNIEKTPOCTATUYECKOTO, MATHUTHOTO M BUXPEBOTO JJICKTPUUECKUX TojeiH. OObICHEHHUE
Ha TpUMepe MAarHUTHBIX SIBIEHWH, modeMy (HU3NKY MOXXKHO paccMaTpHBaTh Kak
METaIUCIUTUINHY

4. Kos1e0aHug 1 BOJHBI

MexaHnndyeckue
KO0J1e0aHud

HccnenoBanue 3aBUCUMOCTH MEproa KOIeOaHNH MaTeMaTHUYECKOTO MasiTHUKA OT €ro
JUIMHBI, Macchl W aMIUTUTYAbl KoneOaHmii. MccnegoBaHue 3aBHCHMOCTH THEpHOAA
KoJIeOaHUH Irpy3a Ha MPYXKHUHE OT €0 Macchl M JKECTKOCTH NPY)KHHBI. Brruncnenne
nepuoja KojeOaHWH MaTEeMaTHYECKOro MAasTHHUKA MO M3BECTHOMY 3HAYCHHUIO €ro
JUIMHBL. Bbluncienue mnepuona koneOaHMI Tpy3a Ha MPYXKHHE IO HM3BECTHBIM
3HAYECHUSIM €r0 Macchl U KECTKOCTHU MPY>KUHBI. BbpaOoTKa HABBIKOB BOCIPUHUMATH,
aHaJM3UPOBATh, NepepadaThiBaTh W MPEIAbABIATH MH(GOPMALUIO B COOTBETCTBUHU C
MOCTaBIICHHBIMA ~ 3agadamMu.  [IpuBesieHWe  MPUMEPOB  aBTOKOJIEOATENBHBIX
MeXaHHYecKnx cucteM. [IpoBeaenue kinaccupukamy KojaeOaHui

Yunpyrue BoJIHBI

M3mepenue TUTMHBI 3ByKOBOW BOJIHBI IO Pe3yJbTaTaM HaOIIOAECHUH MHTEp(EpEeHINN
3BYKOBBIX BOJH. Habmonenue u oObsicHeHUe sBIeHUH MHTepdepeHnn 1 Audpakuun
MEXaHMUYECKHX BOJIH, €T0 MCIOJIb30BaHUS B Pa3IMYHBIX 00JACTAX HAYKH, TEXHUKH, B
MenunuHe. M310oKeHne cyTi 3KOJIOTHYECKHX MPoOIieM, CBA3aHHBIX C BO3/ICHCTBHEM
3BYKOBBIX BOJIH Ha OPTaHM3M YeJIOBEKa.

DJIeKTPOMATHUTHBIE
KoJieOaHust

HaGmronenue ocumuiorpaMM TapMOHHMYECKMX KOJICOAHWH CHJIBI TOKAa B IICIH.
N3mMepenHne 31eKTPOSMKOCTH KOHAeHCaTopa. V3MepeHre MHIYKTUBHOCTH KaTYIIIKH.
HccnenoBanue SIBICHHUS SJEKTPHUUYSCKOTO PE30HAHCA B IOCIECIOBATEIBHOW IICTIH.
[MpoBeneHre aHANOTHU MEXAY (HU3NYSCKUMHU BEIUYMHAMH, XapaKTePU3YIOUMMU
MEXaHUYECKYI0O M JJIEKTPOMArHUTHYIO KoJieOaTeabHble CUCTeMBbl. Pacuer 3HaueHHit
CUJIBI TOKA W HAMpPSHKCHHs Ha JJIEMEHTaX IeNH MepeMeHHoro Toka. MccnenoBaHue
npuHIMIA JedcTBHA  TpaHcopmaTtopa. MccrnenoBaHuwe TpUHIMIA —JICHCTBUS
reHepartopa TMepeMeHHoro Toka. Mcnonp3oBanue IHTepHeTa ansi TOHCKa
nHGOPMAITUH O COBPEMEHHBIX CIIOco0ax mepenadyu 3aeKTpodHeprun. OCyIecTBICHUE
panuonepeaayy u paauonpreMa.

DJIeKTPOMATHUTHBIE
BOJIHBI

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHIIBHOTO
tenedoHa. Pa3BuTHe NEHHOCTHOTO OTHOIIEHHWS K HM3y4YaeMbIM Ha ypokax (pu3uku
o0BeKTaM M OCBaMBaeMbIM BHUAaM JesiTenbHOCTH. OOBSCHEHHE MPUHIUITUAIEHOTO
pasIUYUs TPUPOABI YIPYTUX U DJIEKTPOMATHHUTHBIX BOJH. M3IOXKEHHE CyTH
9KOJIOTMYECKUX IPOOJIEM, CBS3aHHBIX C JJICKTPOMArHUTHBIMH KOJICOAHUSAMHU U
BosiHaMu. OOBSCHEHHE pOJIM  JJIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
nccienoBanusax BeenenHoi

5. OnTHuka

IIpupona ceera

IIpuMeHeHre HA NPAKTUKE 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS CBETa MPU PEUICHUN
3aaau. OmnpeneneHue CHEKTPaIbHBIX TPaHUI] YYBCTBUTEIBHOCTH YEIOBEYECKOTO
rma3a. YMEHHE CTPOUTh H300pakeHUs IpeIMeTOB, JaBacMble JUH3aMH. Pacuer
pacCTOSHUS OT JIMH3BI JI0 U300pakeHus npenMera. Pacyer onTHYeCKON CHITBI JTHH3BI.
W3mepenne GpOKyCHOTO pacCTOSIHUS JIMH3BI

BoJsHoBbIe CBOJiCTBA
CcBeTa

HcnpiTanne Mojaenell  MHKpOCcKoma M Telleckora. HaOmrogenme — sSBJICHUS
uHTep(EPEHIIMN JJICKTPOMArHUTHBIX BOJH. HaOmoneHue siineHus audpaxiuu
AJIEKTPOMArHUTHBIX BOJH. HaOuroneHue siBIICHUS MONSPU3ANUN 3JICKTPOMArHUTHBIX
BOJIH. V3MepeHHe JUIMHBI CBETOBOM BOJIHBI IO Pe3yJibTaTaM HAOIIOJCHUS SBICHHS
unteppepennun. Habmonenue ssiaenus audpakuumu cBera. HaOnomenue sBiacHHs
NoJIsSIpU3alli ¥ gucnepcud  cBeta. [louMck  pasnuuuii M CXOJACTBA  MEXKIY
MU PaKIIMOHHBIM | JIUCIICPCUOHHBIM CrieKTpaMu. [IpuBeeHre MpuMepoB MOSIBICHUS
B TIPHUPOJEC W HWCIIOIH30BAaHUS B TEXHUKE SBICHWH WHTEepdepeHIn, Tudpakiium,
MOJISIpU3ali U Aucnepcuu cBera. l[lepeuncieHre MeTONOB MO3HAHMS, KOTOPHIC
HCIIOJIb30BaHBI MPU U3YUYCHUH YKA3aHHBIX SIBJICHUI

6. OCHOBBI cHIELNATbLHOM TEOPHUH OTHOCUTECIBbHOCTH
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OcHOBBI crienaJbHOM
Teopuu
OTHOCHTEJILHOCTH

OOBsicHEeHHE 3HAYMMOCTH  ombITa MalikenbcoH — Mopmau. dopmynupoBaHue
noctynaroB. O0bscHeHHe dPQeKTa 3aMeieHnsT BpeMeHH. Pacdér sHepruu mokos,
UMITyJIbCa, DHEPrHH CBOOOJHOW dYacThIbl. BEIpaOOTKa HABBHIKOB BOCIPHUHHMATH,
aHAJIM3UPOBATh, TIepepadaThIBATh U MPEABIBIATH HHOOPMAIIUIO B COOTBETCTBUHU C
MTOCTABJICHHBIMH 33/I1a9aMH.

7. DJIeMeHTBI KBAHTOBOMH (PU3UKH

KBanToBasi onTuka

Hab6mronenue doroanexkrpuueckoro 3ddekra. OObsicHeHne 3akoHOB CTOJIETOBA U
JIaBJICHUE CBETA HA OCHOBE KBAHTOBBIX MPEACTABICHUN. Pacuer MakcHUMalbHOM
KHHETHYECKOW  DHEPIWMHM  DJIEKTPOHOB TIpH  (DOTOIIEKTPUIECKOM  dddeKTe.
Omnpenenenre padOTHI BBIXOJA 3JIEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCUMAaJIbHOM
KHMHETUYECKON HSHEeprud (POTOIICKTPOHOB OT YaCTOTHI CBeTa. VM3mepeHue paboOThI
BBIXOJ]a JJIeKTpoHA. OOBICHEHHE KOPIYCKYJISIPHO-BOJIHOBOTO JIyajdn3Ma CBOMNCTB
¢otoHOB. OOBSICHEHUE POJI KBAHTOBOM ONTHUKHU B PA3BUTUU COBPEMEHHON (PH3MKU

du3zuka atoma

Habmionenue nuHEHYaTHIX CIIEKTPOB. PacyeT 4acTOTHI M AJTMHBI BOJIHBI HCITYCKAaeMOTO
CBETa IpPHU IEPEeXOoJe aToMa BOAOPOJA M3 OJHOIO CTALMOHAPHOI'O COCTOSHHSA B
Ipyroe. Beluncnenue AMuHBI BOJIHBI e Bpoiiis dacTHubl ¢ M3BECTHBIM 3HAYCHUEM
ummynbca. OOBSCHEHHE MPOUCXOXKICHHS JIMHEHUATOr0 CHEeKTpa aToMa BOAOpPOJA U
pa3ianyud JIMHEMYATBIX CIICKTPOB pa3JIN4YHbIX I'a30B.

UccnenoBanne  nuHeiidaTtoro cmekTpa. McciaemoBanwe — TpWHIMIA — PaOOTHI
JTOMUHECIIEHTHOU Jamibl. HaGmronenue u oObsICHEHNE MIPUHIINTIA JACHCTBUSA J1a3epa.
IIpuBenenue mpUMepoOB HCIIOIB30BaHUS J1a3epa B COBPEMEHHOH HayKe M TEXHHKE.
Hcnonp3oBanue MHaTepHeTa A5 moucka WHGOPMALUK O NMEPCHEKTUBAX MPUMEHEHHUS
nasepa

Du3uka aTOMHOI0 siApa

Habnronenue TpekoB anbda-uactuil B kamepe BunbcoHa. PerucrpupoBanue saepHbIX
U3Iy4eHU ¢ MOMOLIBI0 cyeTurka [eiirepa. Pacdyer sHeprum CBA3M aTOMHBIX SIIED.
OmnpepesneHue 3apsga ¥ MacCOBOIO 4YHCIa AaTOMHOTO sIIpa, BO3HHUKAIOIIETO B
pe3yibTaTe pajMOaKTUBHOIO paclajia. BeUUCIeHHE dHEPruu, OCBOOOMKIAIOIICHCS
Opyd pagvoakTHBHOM pacnaze.  OmpeneneHue NPOLYKTOB SIACPHOHW pPEaKIHH.
Borunciienne sHepruM, OCBOOOXKIAIOLICHCA NMpH SAEPHBIX peakuusx. lloHumanue
MPEUMYIIECTB U HEIOCTaTKOB HCIIOJB30BAaHUS aTOMHOM SHEPIMH M MOHHU3HMPYIOIINX
W3IYy4YeHUH B MPOMBIIUICHHOCTH, METUIMHE. M3lI0KeHne CyTH 3KOJOTHYECKHUX
npoOjeM, CBA3aHHBIX C OHOJOTMYECKUM JEHCTBHEM PAAMOAKTHBHBIX H3ITYYCHHH.
[IpoBenenne Kiaccu(UKAMK  AJIEMEHTAPHBIX YaCTHIl 1O HMX (U3NYECCKUM
XapaKkTepuCcTUKaM (Macce, 3apsiiy, BpEMEHH XU3HH, cliuHy U T.1.).IIpeacrasienue o
XapakTepe UeTBHIpEX THUNOB (PyHIAMEHTAIBHBIX B3aMMOJEHCTBUN 3IIEMEHTapHBIX
yacTull B BuAe TaOmuupl. IloHMMaHWe LIEHHOCTEH HAay4yHOro MO3HAHUS MHpa He
BOOOIE JUIS 4YeJIOoBEYeCTBA B LEJOM, a JUIsl KaXAOr0 0Oydaromerocs JIH4YHO,
[IEHHOCTEN OBJAJICHHS METOJIOM HAYYHOTO MO3HAHMS [UIS JOCTIKEHHS YcCIlexa B
711000M BHJIE IPAKTUUECKON IEATEIbHOCTH

8. DBoaronusa Beceaennoit

CrpoeHue u pa3BuTHe
Ipoaronus 3Be3/1.

HaGmronenue 3a 3Be3gamu, JlyHoit u muaHeTamu B Teneckon. HaOmnromeHue
COJIHEUHBIX TISATEH C MOMOINBIO TEJIECKONa W COJTHEYHOTOo 3KpaHa. Mcmomb3oBaHme
WuTepHera uis morcka H300pakeHNi KOCMHUUECKHX 00BEKTOB U MHPOPMALIUU 00 X
0COOEHHOCTSIX

I'mmore3a
NPOUCXOKIACHUSI
CoJiHe4YHOIi cCUCTEeMBbI

®dopmynupoBka MpoOiieM TepMosiepHOW dHepreTukd. OOBSICHEHWE BIUSHHS
COJIHEYHOHM aKTMBHOCTH Ha 3emitto. IloHMMaHwe poiau KOCMHYECKHUX HCCIIETOBAHUM,
WX HAYIHOTO M AKOHOMHYECKOro 3HadeHHsI. OOCyXIeHHE COBPEMEHHBIX THIIOTE3 O
npoucxoxJieHnu COTHEUHON CUCTEMBI
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TEOPETUYECKUE BOITPOCHI

1. Hayunsle MeTOABI MO3HAHUS OKpYXarolero Mupa. Poib 3KcliepuMeHTa W TEOpUd B
IIpoLecce MO3HaHUS.

2. Hayunsle rumnote3sl. ®Dusnyeckue 3akoHbl. @Du3ndeckue Teopud. MexaHHuecKoe
JBW>KEHUE U €TO BUBL.

3. OTHOCHUTEIBPHOCTh MEXaHWYeCKOTO NBIKeHUs. Cuctema orcuéra. CKOpOCTh. Y CKOpPEHHE.
[IpssMOnMHENHOE PAaBHOYCKOPEHHOE ABUKEHUE.

4, TlepBoiii  3axkoH HeioroHa. WMuepumansHble cucteMbl otcuéta. Cuma.  Macca.
Bzaumoneiicteue ten. Bropout 3akon Hetorona. Tpetuit 3akon HprotoHa.

5. Umnynec Tena. 3akoH COXpaHEHUs UMIyJbca. PeakTMBHOE ABM)KEHHWE B NPUPOAE U
TEXHUKE.

6. 3akoH BcemupHoro Tsrorenus. Cuna Tsbkect. HeBecoMoCTb.

7. Cuina Tpenus ckonbxenus. Cuna ynpyroctu. 3akoH ['yka. PadoTa.

8. Mexannyeckas »Heprusi. Kunetnueckast U MOTEHITMATBHAST SHEPTUS. 3aKOH COXPaHEHUS
SHEPTUH B MEXaHUYECKHX IPOIIECcCax.

9. Mexannueckue konebanus. CBOOOJHBIE U BBIHYXKICHHBIE KoieOaHusa. Pe3oHaHc.
[IpeBpatieHue s3Hepruu Npyu MEXaHMUYECKUX KOJIECOAHUSIX.

10. Bo3HUKHOBEHHE aTOMUCTUYECKON TUIIOTE3bI CTPOCHUS BEIIECTBA.

11. Wneanwubiii Ta3. OcHoBHoe ypaBHeHue MKT raza. AbGcontoTHas Temmeparypa - mepa
CpeHEN KMHETUYECKON YHEPTUU TEIUIOBOTO JBUKEHHS MOJICKYIL.

12. JlaBnenwue ra3a. YpasHenue Mennaeneepa - Kinametipona. M3omporieccsr.

13. Ucnapenne u xoHaeHcanus. Pabora B TepmoauHamuke. BayTpeHHss sHeprus. [lepBorit
3aKOH TEPMOJUHAMUKHU.

14. AnmabGatHelii pouecc. Bropoii 3ak0H TepMOAMHAMUKHY.

15. HacebliieHHbIE M HEHACBILIEHHBIE NTapbl. Ba)xHOCTh BO3yXa.

16. BzaumogeiicTBue 3apsikeHHBIX Tel. 3akoH KyrnoHa, 3aKOH COXpaHEHHUS DIIEKTPUUYECKUX
3aps/10B.

17. DnexTpuueckoe noue.

18. Konpgencarop. OneKTpo€MKOCTb KOHZEHCATopa. OHEprusl 3apsDKEHHOrO KOHJEHcaropa.
IIprmeHeHne KOHAEHCATOPOB B TEXHUKE.

19. Dnekrpuueckuii Tok. PaboTa 1 MOIIHOCTH B IIETIM MOCTOSIHHOTO TOKa. 3akoH Oma nms
IIOJIHOU LICTIH.

20. DnexkTpuvecKuil TOK B MeTajutax. DJIeKTPOHHBIN ra3. PaboTa Beixona.

21. DnexTpudecKuid TOK B DJEKTPOIUTaxX. DIekTpoiu3. 3akoHbl Dapanes. [IpumeneHue
AJIEKTPOJIN3a B TEXHUKE.

22. DNeKTpUYecKuii TOK B Tra3ax M Bakyyme. Monuzanus raza. Buabl ra3oBbIX pa3psiios.
ITonsTue o mnazme. CBONCTBA M NPUMEHEHHUE ANEKTPOHHBIX MYYKOB.

23. DnexkTpuueckuii TOK B  moaynpoBojgHuKax. CoOcTBeHHas IIPOBOJIUMOCTD
NOJIyIpOBOAHUKOB. [10IyrIpoBOIHUKOBBIE TPUOOPHI.

24. MarauTtHoe nose. JlelicTBHe 3IEeKTPUYECKOTO MO Ha AJIEKTPUYECKUI 3apsl U OIbITHI,
WUTIOCTPUPYIOLLIKE 3TO IUCTBUE. MarHuTHAas UHYKIUA.

25. Tonmynposoguuku. [TonynpoBoaHUKOBBIE TPUOOPHI.

26. SIBneHue 31EKTPOMArHUTHONW MHAYKIWMH. MarHUTHBIA MOTOK. 3aKOH 3JEKTPOMAarHUTHOU
nHaykuud. [Ipasuiio Jlenna.

27. CBOOOJHBIC U BBIHYXKICHHBIE AJIEKTPOMAarHuTHbIe KojeOaHus. KonebarenbHbIil KOHTYD.
[IpeBpatierne sHEPTruy MpH IEKTPOMATHAUTHBIX KOJICOAHHSAX.

28. SIBnenue camonHAyKIUU. MHIYKTHBHOCTD. DHEPIUsi MATHUTHOTO TIOJISL.

29. DJeKTpOMarHUTHOE TMoJje. DJIEKTPOMAarHUTHbIE BOJIHBL. BOIHOBBIE CBOWCTBa CBeTa.
Buibl 351€eKTpOMarHuTHBIX U3JIY4€HHUI U X IPUMEHEHHUE.
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30. IMocrynmater  DitamTeitna.  [IpocTpaHncTBO W BpeMs  CIEMUAIBHOM  TeOpUHU
OTHOCHUTEJIBHOCTH.

31. CBs3b Macchl M SHEPTUH CBOOOIHOM YaCTHUIBl. DHEPTHS MTOKOS.

32. OmnsiTel Pesepdopna mo paccestanio anbgha-4acTHiL.

33. SAnepnas monens atoma. KBanTtoBbie noctynatsl bopa. Jlazepsr.

34. Ucnyckanue ¥ norioiieHue cBeta aromaMu. CekTphl.

35. KBanroBbie cBoiictBa cBeta. DoTorddexT u ero 3akonbl. [IpuMenenne gorodddexra B
TEXHUKE.

36. CoctaB simpa aroma. fnepHble cuibl. JleekT Macchl W SHEpPrusi CBSA3U spa aToMma.
SAnepHble peakuuu. SnepHas 3HEpreTrka.

37. Comnueunas cucreMa. 3BE3/IbI 1 ICTOUHUKH WX SHEPTUH. | amakTuka.

38. PagnoakTuBHOCTh. Buabl pagMoakTHUBHBIX HW3TYy4EeHHA W METOJAbl HMX PEruCTpallvu.
BrvsiHMe MOHM3UPYIOLIUX W3JIyYE€HUN Ha JKUBBIE OPTaHU3MBL.

[MPAKTUYECKUE 3AJAHUA

1. KauectBeHHast 3ajada 1Mo TeMe <«3aKOHBI COXPAaHEHHUS B MEXaHHUKE». 3aJlaHue Ha
(bOopMyITUPOBKY THIIOTE3bI OMBITA, YCIOBUN MPOBEICHUS M BBIBOAOB. DKCIIEPUMEHTAILHOE 3a/1aHue
1o Teme «OnTHKa»: onpeAesieHne MoKa3aTess IPeJIOMIICHUS CTEKIIA.

2. DKCIIEpUMEHTAIbHOE 3amaHue 1o Teme «MonekynsapHas Qu3ukay: HaOI0aeHe
W3MEHEHHUS JaBJICHUS BO3]lyXa NIPU U3MEHEHUHU TeMIepaTyphl U 00hEMa.

3. KauecTBennas 3amaua o reMe «JIEKTPOCTATUKAY.

4. DKkciepuMEeHTaJIbHOE  3ajaHue 1o TemMe «MarHuTHoe — Toje»:  HaONIoJcHHE
B3aUMOJICHCTBUS MTOCTOSTHHOTO MarHuTa U KaTyIIKUA C TOKOM.

5. 3amanue Ha GOPMYTUPOBKY TUIIOTE3bI OMBITA, YCIOBH €r0 MPOBEICHUS 1 BBIBOJIOB.

6. KauecTBenHas 3agaua no teme « MolnekyisipHas Qu3nKay.

/. DKcriepuMeHTanbHOe 3afaHue 1o Teme «OcHOBbI TepMoauHamMuku»: IloctpoeHue
rpaduka 3aBUCUMOCTH TeMIIEpaTypbl OT BPEMEHU OCTHIBAHUS BOJIBI.

8. KauectBennas 3amaua o teme « MarHuTHOE TIOJIEY.

9. DkcniepuMeHTaIbHOE 3a7aHKe MO TeMe «JlMHamMuKa»: MpOBEpKa 3aBUCUMOCTH TEpuojaa
KoJieOaHUW MasgTHHKA OT JJIMHBI HUTH.

10. DkcnepuMEHTAIbHOE 3a/JaHHE MO TeMe «IJIEKTPOMAarHWTHAs WHIYKIUS»: HAOI0JCHUE
SIBJICHUS JIEKTPOMArHUTHOW UHTYKIIMH.

11. KauecTtBeHHas 3aaaua 1o Teme «CTpoeHHEe aTOMHOTO SApay.

12. DkcnepuMeHTaIbHOE 3aJaHhe 10 TeMe «DJIEMEHTHI JJICKTPOCTAaTHKH» HaOFOACHUE
ANEKTPU3ALNH TEll.

13. DkcnepuMeHTanbHOE 3aJaHue Mo pazgeny «MounekynsapHas ¢usukay: H3mepenue
BJIQYKHOCTH BO3/yXa MPHU TOMOIIM TEPMOMETpA.

14. KauectBenHas 3amgada no teme «Ctpoenue aroma. DotorddexTy.

15. KagectBeHHas 3a1a4a o teme «CrpoeHue BeeneHHON.

16. KauecTtBeHHas 3a/1aua 1o TeMe «DJIEKTPOMarHUTHBIC BOJTHBI.

17. DxcnepuMmeHTallbHOE 3alaHue Mo Teme «CBOMCTBA KUAKOCTEM M TBEPABIX TEID:
HaGmroenue siBneHus moabéMa KUJIKOCTH B KaMILISIPE.

18. KauectBennas 3amaua mo teme «KuHemMaTuka.

19. KauecTBeHHas 3a1aua o TeMe «3aKOHbI TEPMOJTUHAMUKI).

20. DkcniepuMeHTabHOE — 33JaHue 1o TeMe «JluHamuka»: mocTpoeHue rpaduka
3aBUCHUMOCTHU CUJIbI YIIPYTOCTU OT YJJITMHEHUS.

21. KauectBenHast 3amada 1o TemMe «CTpoeHHME Ta30B, JKHUIKOCTEH U TBEPIABIX TE.
OkcniepuMeHTanbHOoe 3a1aHue 1no teme «lloctosHubld TOK»: mM3Mepenue OJIC U BHYTpPEHHEro
COMNPOTHUBIICHUS] HICTOYHHKA TOKa.

22. KauectBeHHas 3ajja4a 1o TeMe «DJIEKTPUUECKUI TOK.

23. DkcriepuMeHTanbHOe 3anaHue 1o TeMe «KuHemaTuka»: omnpeaeneHHe YCKOpEHUs
CBOOOJIHOTO MaJICHUS.
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24. DxcniepuMeHTanpHOE 3amanne 1o Teme «llocTosiHHBIM TOK»: mocTpoeHue rpaduka
3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHHUS.

25. KauecTBeHHas 3a/1a4a 10 TeMe «3aKOHbI IUHAMUKID.

26. KadectBeHnHas 3aada 1o teme «CTpoeHHue aTOMHOTO sIIpay.

TEKCTOBBIE 3AJIAHUA

1. TexcT no paszneny «INEKTpOAMHAMHKA», coepKaluil nHopMalyoo 00 HCIOIb30BaHUN
Pa3IMYHBIX AIEKTPUUECKUX YCTPOMCTB

2. Texcr no pazneny «KBanroBast pusnkay, copepkamii ONMMCaHUE OTIBITA.

3. Texct mo pazgeny «MonekynspHas (U3MKa», COACPXKALIUM ONMUCAHWE HCHOJIb30BaHUS
3akoHOB MKT u TepMOIMHAMUKH B TEXHHUKE.

4. 3anaHve Ha MOHMMaHUE OCHOBHBIX MIPUHIIMIIOB, JIKAIIUX B OCHOBE pabOTHl yCTPOMCTRBA.

5. Tekct no pazgeny «DIEKTpOAUHAMUKA», COJEpKAIIUN onucaHue (U3NYECKUX SBICHUN
WJIN IPOILECCOB, HAOIIOJAaeMbIX B IPUPOE WIH IOBCEJHEBHOM KU3HU.

6. Tekct mo pazmeny «MexaHuka», COACpPXKAILIMA ONMUCAHWE (PU3MUYCCKUX SIBICHUHA WU
MPOLECCOB, HAOIIOAAEMBIX B IPUPOJIE UITU MIOBCEAHEBHOM JKU3HU.

7. Teker no pazneny «MonekyssipHas (pU3MKay», CoAepKalluil ONyUcaHue OIbITa, 3aJaHUs Ha
(bOpMYIHPOBKY TMIIOTE3BI OIBITA, YCIIOBUI1, BEIBOJIOB.

8. Texct mo pazgeny «MonekyssipHas (U3MKa», COACPIKANIUN ONMUCaHue (PU3MUECKUX
SIBJICHUH WJIM IPOILIECCOB, HAOIIOAEMbIX B NMPHPOJE WIM B MOBCEIHEBHOW >KHU3HU. Texct no
pazzeny «OJNEeKTPOJUHAMUKa», COAEpKaIlui omnucaHue (PU3NYECKUX SBJICHUN MU IPOLECCOB,
HaAOJI0JaeMbIX B IPUPO/IE WIN TOBCETHEBHOM KU3HHU.

9. Tekct mo pazmeny «MexaHuKay, COACPKAIIUI OTIICAHUE OTIBITA.

10. Texcr mo Teme «DJEKTPOMArHUTHBIE TOJA», COAEpXKalIui UHPOpManuio 00
UIEKTPOMArHUTHOM 3arpsi3HEHUU OKPYKArOLIEH Cpebl.

11. Tekct no Teme «SaepHas pusuka», coaepxkamuii UHOOPMAITUIO O BIMSHUU paTualliy Ha
KUBBIE OPTaHNU3MBI.

12. Texct no pazaeny «MouekyinsipHast GU3NKay, CoIEpKaIINN ONMICAHUE OMbITA.

13. Tekct mo pazmeny «INEKTPOJMHAMUKAY», COJCPXKAIIMN OMUCAHUE HCIOIb30BaHUS
3aKOHOB 3JICKTPOJAMHAMUKH B TEXHUKE.

14.TekcT mo pazaeny «DIEKTPOAUMHAMUKAY, COAEPKAIINN onmucaHue (U3MUECKUX SBICHUMN
WJIN TIPOIIECCOB, HAOMIOaeMbIX B IPUPOIE WIIM IOBCEJHEBHOM JKU3HHU.

15. Tekcr mo pazmeny «MexaHuKa», COJEpKalllMii OINUCAaHHE HCIOJNb30BaHUS 3aKOHOB
MEXAHHUKHU B TEXHHUKE.

16. Tekcr mo pazgeny «DNEKTPOJUHAMUKA», COJAEPKAIIMKA ONHUCAHHE HCIIOJIb30BaHUE
3aKOHOB AJIEKTPOJMHAMUKN B TEXHHKE.

17. Texct mo pasneny «KBaHToBas ¢u3mKa», cOAEpX alluil OMUCAHWE WCIOIb30BaHUS
3aKOHOB KBAaHTOBOMW, aTOMHOM (DM3UKHU B TEXHHUKE.

18. Tekct mo pazneny «IeKTPOIUHAMUKAY, COEPKAIINI ONMCAaHNE ONBITA.

19. Tekcr no pazneny «MexaHuka», coaepxaiuii HHGopMaluo 0 Mepax 0e30MacHOCTH TpU
WCIIOJIb30BaHUM TPAHCIOPTHBIX CPEACTB WM IIYMOBOM 3arps3HEHMN OKpYyKaroleu cpenpl.  Tekcr
1o Teme « TeroBble IBUTATENH, COCP KA HHPOPMAIMIO O BO3/IEHCTBUHU TETUIOBBIX ABUTrATENCH
Ha OKPYKaIOILIyI0 Cpeny.

20. Tekct mo pazaeny «MexaHuKa», COEPKALIUI OMHMCaHNe 3aKOHOB MEXaHUKU B TEXHUKE.
Tekcr o pazneny «MonekymsipHas GU3UKay, CONEPKAIIUN ONMUCaHUE SBICHUNA WM MPOIECCOB,
HaAO0JI0aeMbIX B IPUPO/IC WIN B TIOBCEAHEBHOM KHU3HHU.

21. Texct mo pasneny «KBaHToBas Qusmukay, coiaep)Kalluid ONKUCAHUE HCIOJIb30BaHUS
3aKOHOB KBaHTOBOM, aTOMHOM WJIH SAEPHON (PH3HKH.

22. Texct mo pazmeny «MonekymsipHas (u3uKa», COAEpKAIMi onucaHue (UIUIECKUX
SIBJICHUH WJIM NPOLIECCOB, HAOJI01aeMbIX B IPUPOJIE WIH B IOBCEAHEBHOM KU3HU.

23. Texkcr no teme «KBaHTOBasg (pu3uka», colepKaluil onucaHue (pU3NYECKUX SIBICHUN
WM TIPOLIECCOB, HAOIII0JAeMbIX B PHPOJIE WK B TIOBCETHEBHOW JKU3HU.
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24. Texct mo paszeny «MexaHuKa», COAEpXKAIUi omucaHue (U3NYECKUX SBICHUNA WIH
IPOLIECCOB, HAOIIOaEMBIX B IPUPOJIE.

25. Tekcr 1o pazgeny «JIEKTpOANHAMUKAY, colepkKali nHopMalro 00 UCTIOIb30BaHUN
Pa3INYHBIX MIEKTPUYECKUX YCTPOUCTB.

26. Texkct mo pazaeny «DJIEKTpPOAMHAMMKA», COAEP)KALMM ONMCaHuEe HCIHOJIb30BaHHE
3aKOHOB JIEKTPOJUHAMUKHN B TEXHUKE.
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Hpniaoxenune Ne3
IIpumepHbIe TeMbl HHAMBUAYAJIbLHBIX 00Pa30BaTeIbHBIX POEKTOB

* Anekcanap I'puropbeBud CTOJIETOB — pyCCKUM (QUBHK.

» Anekcanap CrenanoBud [1onoB — pycckuil yueHslil, n300peTaresb pajauo.

* AlIbTepHAaTHBHAs SHEPreTHKA.

* AKyCTUYECKHE CBOMCTBA MOIYIIPOBOAHUKOB.

* AHspe Mapu Amnep — OCHOBOIIOJOKHUK 3JIEKTPOIUHAMUKH.

* ACHHXPOHHBII IBUraTe/b.™

* AcTepounl.

* ACTpOHOMUS HAIIUX JHEM.

* AtomHas ¢u3uka. M3otomnsl. [I[puMeHnenne panoakTUBHBIX U30TOMOB.

* BeCKOHTAaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

* bunonsipable TPaH3UCTOPHI.

* bopuc CemenoBud SIko6u — QuU3MK U U300peTaATEND.

* Benuyaiiime oTKpBITUS (PUBHKH.

* Busibl a5ieKTpudecKux pa3psaaoB. DIEKTpUUECKUE pa3psiibl Ha clyk0e YeloBeka.
* Biiusnue nedektoB Ha (hu3MUECKHE CBOMCTBA KPUCTAJUIOB.

* Bcenennas u TeMHast MmaTepusl.

e'enepaTop aBTOMOOMIA.*

* ['anuneo ["anuineid — ocHOBaTeNlb TOYHOTO €CTECTBO3HAHUSI.

* ['onorpadus u ee npuMeHeHue.

* 3aK0oHBI ONITUKHM B ABTOMOOMIIE.™

» Inppaxkuus B Haleii ;ku3HU U ipodeccuu.™

* 3arpsi3HeHUe OKPY:Kalouleil cpebl ABTOMOOWIbHBIM TPAHCIIOPTOM.™

* 3akonbl Kupxroda st anexTpruueckoi nemnu.

* 3aKOHBI COXpAHEHUS B MEXAHHKE.

 3HaueHue OTKpbITUH ["anunes.

* Urops BacunbeBnu KypuaTtoB — ¢u3uK, OpraHu3aTop aTOMHOM HaAYKH U TEXHUKHU.
* Mcaak HproToH — co3narens KiiacCuuecko (hpu3HKH.

* Ucnosib30BaHue 3JIEKTPOIHEPTUM B aBTOMOOMIE. ™

» Knnaccuduxkanus 1 xapakTepuCTUKU JIEMEHTAPHBIX YaCTHII.

* KoHCcTpyKIIMOHHASI POYHOCTH MaTepPUAJIa U ee CBA3b €O CTPYKTYpPOi.™

* KoHCTpyKIIMS M BUABI 1a3€POB.

* KpnosnekTpoHuka (MUKPOIJIEKTPOHHUKA U XOJION).

* JIa3epHbIE€ TEXHOJIOTMU U UX UCMOJIb30BaHUE.

* Jleonapao n1a Bunuu — y4deHblii 1 u3o0perareib.*

* MarauTtHbie U3MepeHus (MPUHIUIBI TOCTPOSHHS MPHUOOPOB, CIIOCOOBI U3MEPEHHUS
MarHMTHOI'O MOTOKA, MArHUTHOW MHIYKIUH).

» Maiikn @apaneit — co3gaTenb yu4eHUs 00 JIEKTPOMAarHUTHOM TIOJIE.

* Makc I1naHk.

* MeTo MEUEHBIX aTOMOB.

* MeTtobl HAOMIO/IEHUS U PETUCTPALIMU PAAMOAKTUBHBIX U3TyYEHUH U YaCTHUL.
* MeTob! onpeneneHus MIOTHOCTH.

* Muxann BacunbeBuy JIOMOHOCOB — yUY€HBIN SHIIUKIIONIEIHUCT.

* Mogenu atoma. OneiT Pesepdopaa.

* MonekynsipHO-KMHETUYECKasi TEOPUSI UICATIbHBIX T'a30B.

* MonHusa — ra3oBblil pa3psii B IPUPOAHBIX YCIOBUSX.

» Hanorexnonorust — MexnpeaMeTpHas 001acTb GyHIaMEHTAIBHOW U IPUKIIA-
HOU HAYKHU U TEXHUKHU.

* Huxona Tecna: %u3Hb U HeOObIYaHBIE OTKPBITHS.
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* Hukouaii Konepauk — co3areinns relIMOLeHTPUYECKON CUCTEMBI MUPA.

* Hunibe bop — oauH 13 co3gaTeneit COBpeMeHHON (U3HKHU.

* Hykneocunres Bo BeeneHHoi.

* O0BsicHeHue (POTOCUHTE3A C TOUKH 3pEHUS (PU3UKH.

* OnTUYeCKUE ABICHUS B IPUPO/IE.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOANMOCTH.

* [IlepeMeHHBII 3J1eKTPUYECKHIl TOK M ero NpUuMeHeHune.™

* [l1a3mMa — 4yeTBepTOE COCTOSIHUE BELIECTBA.

* [nanets! COTHEUHOM CUCTEMBI.

* [IonynpOBOJHUKOBBIE TATYUKHU TEMIIEPATYPHI.

* [IpumeHenne KUIKUX KPUCTAIIIOB B IIPOMBIIIJIEHHOCTH.

* [IpumeHeHue AAEpHBIX PEAKTOPOB.

* [Ipupona dpeppomaruerusma.

* [IpoGs1eMbI 3K010T1H, CBSI3AHHBIE C HCII0JIb30BAHMEM TEIJIOBbIX MAIIUH.™

* [Ipon3BoacCTBO, epeiaya ¥ UCIOJIB30BAHUE DIICKTPOIHEPTHUH.

* [Ipoucxoxnenre CONHEUHON CUCTEMBL.

* [Ibe309mekTpuueckuii 3P PeKT ero npuMeHeHHe.

» PazBuTHne cpencTB CBA3M U Paamo.

* PeakTuBHBIC BUTATENN U OCHOBBI pa0OTHI TEIUIOBON MAIlIMHBI.

* PennkroBo€ U3nydyeHue.

* Pentrenosckue nyun. Mcropus otkpeitus. [Ipumenenue.

* PoxxieHne u 3BOIIONNS 3BE3 .

* Posip K.O.1lu0MKOBCKOTO B pa3BUTUU KOCMOHABTHKHU.

* CBET — 3JIEKTPOMArHUTHASI BOJIHA.

* Cepreii [IaBnoBuy KoposieB — KOHCTPYKTOp U OpraHU3aTOp NMPOU3BOJICTBA PAKETHO-

KOCMHUYECKON TEXHUKHU.

Cuiibl TpeHMsl ¥ YIIPYTOCTH B CHCTEMAaX I0POKHBIX MAILIHH. ™

» CoBpEMEHHAs1 CIIyTHUKOBAS CBS3b.

» CoBpeMeHHas (pu3nyeckasi KapTUHa MHpa.

* CoBpEeMEHHbIE CPEICTBA CBSI3U.

* CucreMbl TOPMOKEHHUS TOPOKHBIX MAILMH*,

* Tpancdopmaropsl.

* VibTpa3ByK (IoJly4yeHue, CBOMCTBA, IPUMEHEHUE).

* YeTpoiicTBO ABUTATES JOPOKHBIX MAIIIMH. ™

* YCKOpUTENHN 3apsKEHHBIX YaCTHULL.

» dusuka u My3bIKa.

» Ousnyeckre CBONCTBAa aTMOCHEPHI.

* ®OTOBJIEMEHTHI.

» ®otoapdexr. [Ipumenenue siBnenus porodrpdexra.

» Xanc Kpucruan Opcre — OCHOBOIOIOXKHUK AIEKTPOMarHeTU3Ma.

* UepHble ObIpHL.

* [IIkasa 371€KTPOMarHUTHBHIX BOJIH.

* JKoJIOrH4ecKme npodJieMbl HCIO0JIb30BAHNS IOPOKHbIX MALLIMH U BO3MOKHbIE IIYTH
UX pelieHus.™

* DJIEKTpOHHAs MPOBOAMMOCTb MeTaI0B. CBEpXIPOBOIUMOCTD.

* Ommnii XpuctruanoBuu JIeHn — pycckuit Gpu3nk
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