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MHHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma no ®usmke pazpaboTraHa Ha OCHOBE IpuKa3za MuUHHCTEpCTBAa 00pa3oBaHUs U
Hayku P® ot 17 mas 2012 r. N 413 «O06 yrtBepxIeHHH (enepalbHOr0 TocyIapCTBEHHOIO
00pa30BaTEILHOTO CTaHAApPTAa CpeAHEro oouero odpasoBaHus» (B pelakUuu ¢ U3MEHEHUusIMU N
732 ot 12.08.2022), dpenepanbHOil paboueil mporpammbl o Pusuke u ¢enepanbHON paboueit
IIPOrpaMMbl BOCIIUTAaHMsI, YTBEP)KIAEHHBIX Npuka3oM MuHmnpocseumenuss Poccun or 18.05.2023 N
371 «O6 yrBepxkneHun (QenepaabHO 00pa3oBaTeNbHON MPOrpaMMBbl  CPEIHEro  OOIIEro
oOpa3oBanusi», Pacmopsbkenus MunnpocBemenuss Poccun ot 30.04.2021 N P-98 "O6
yrBepkaeHMH KoHuenmuu mnpenopaBaHusi oOmieoO0pa3oBaTeIbHbIX JUCHUIUIMH € Y4€TOM
npodeccHOHAIbHON HAIMpPaBJIEHHOCTH MPOrpaMM CpEIHEro MnpogecCHOHAIbHOIO 00pa30BaHMs,
peanu3yeMbix Ha 0a3e OCHOBHOTO o00miero obpaszoBanus», KoHrenmmu npernogaBaHus y4eOHOTO
npeamera «Puszukay (YTBepxknaeHa pemenuem Komnerum MuHHcTEepeTBa  NMPOCBELICHUS
Poccuiickoit @enepaunu nporokoi ot 3 nexadps 2019 r. Ne [IK-48H.), PI'OC CIIO no npodeccun

072602.01 WMsroroBuTenb XYIOXKECTBEHHBIX H3IeNUi #u3 Metamia" (mpuka3 MuHUCTEpCTBA
oOpazoBanus u Hayku PO ot 2 aBrycra 2013 r. N 669).
[Iporpamma 1o ¢u3nke 0a30BOTO YpPOBHS Ha YpPOBHE CpEAHETro MpodecCHOHATHHOTO

oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTeNbHON mporpammel, mnpeacraBieHHbXx B @T'OC COO, a Takxke ¢ y4éTom
¢benepanpHOl paboueil mporpaMMbl BOCIIUTAHUS M KOHLIETIIUH IpenoJaBaHust y4eOHOro mpeamera
«Pu3uka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit deaepanyy, peaaus3yonMX OCHOBHbIE
o0pa3oBaTelIbHbIE TPOrPAMMBI.

CopeprkaHue mporpaMmsl 1o (GU3UKe HampaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYIHON
KapTUHBl MHpa OOy4aromuxcst npu oOydyeHHH HuX (QHU3MKe Ha 0a30BOM YypOBHE Ha OCHOBE
CHUCTEMHO-/IEATEIbHOCTHOr0 nojaxoxa. IIporpamma 1o ¢u3nMke COOTBETCTBYET TpeOOBaHUAM
OI'OC COO Kk mIaHUPYEMbIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEAMETHBIM pe3yJibTaTaM
O0y4eHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh peaHM3alli MEXKIIPEIMETHBIX CBs3el (pu3mku ¢
€CTECTBEHHO- HayYHbIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpenensoTcss OCHOBHbBIE LIETH U3YyYEHUS
(bu3uKy, MIaHUpyEeMbIe Pe3yJIbTaTHIOCBOCHUS Kypca (M3UKK Ha 6230BOM ypOBHE.

@du3nka Kak Hayka 0 HaubOosiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KAYeCTBE y4eOHOIo
IpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUHM 00  OKpyXarolem
mupe. Kypc ¢usuku — cuctemooOpasyromuii 11 eCTeCTBEHHO-HAYYHbIX Y4eOHBIX MpEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB M SIBICHUH, M3y4aeMbIX XHMUEH,
Ouosioruel, puzndeckoit reorpadueit u actponomued. Vcrnonb3oBaHue U aKTUBHOE NPUMEHEHHE
(Gu3NYeCKUX 3HAHUM OmpeeNnseT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHMH B cdepe
SHEpPreTUKU, TPAHCIOPTa, OCBOGHHS ~ KOCMOCa,  IOJIy4eHHMs  HOBBIX  MaTepHalloB C
3alaHHBIMM ~ CBOMCTBaMHM M Jpyrux. M3ydyeHune (uU3MKM BHOCUT OCHOBHOM  BKJAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KApTHHBI MUpa OOydarommxcs, B (OpMHUpOBaHUE YMEHUN
MIPUMEHATh HAyYHbIH METOJ IO3HAHUS MPH BHIMOJIHEHUN UMUYYEOHBIX HCCIIEeI0BaHNH.

B ocHoBY Kypca ¢pu3uku A1 ypoBHS CpeAHEro NpoPecCHOHaIbHOIO 00pa30BaHUs MOI0XKEH
psa uae, KOTopble MOXKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 TOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepuan M3 BCEX pa3efioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHual Kypca (GpU3MKM 0ObEeIUHEH BOKPYT
¢usnueckux teopuid. Benymum B kypce sBisercs GopMUPOBaHUE MPEACTABIECHUN O CTPYKTYPHBIX
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YPOBHSIX MaTepuH, BEIIECTBE U IOJIE.

Hoesa cymanumapuszayuu. EE peanmsanys NpeanonaraeT HCIOJIB30BAHHE T'yMaHHUTAPHOTO
noTeHIana GU3NIECKON HAYKH, OCMBICICHUE CBS3HM pa3BUTHs (PU3UKU C PAa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU POOIeMaMHu.

Hoea npuknaomoti nanpasnennocmu. Kypc @U3MKH TOpearnosaraeT 3HAKOMCTBO C
[IUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJIOTHUIECKHX MPIIOKEHHUIA N3yISHHBIX TEOPUITH 3aKOHOB.

Hoes sronoeusayuu peanusyercss MOCPEACTBOM BBEICHHS 3IEMEHTOB COJCpXKaHMUS,
MOCBSIIEHHBIX ~ DKOJOTMYECKUM  MpodIeMam COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHHKH W TEXHOJOTMH, a Takke OOCYXIeHHS NpoOJieM paluOHAIBHOTO
MPUPOIOTIONB30BAHMS U KOJIOTHIECKON 0€301MacHOCTH.

bonbiioe BHUMaHUE yIENsAETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX 3anad. [Ipu sTom
IUISL pacdETHBIX 33/1a4 MPUOPHUTETOM SIBISIIOTCS 33/1a4M C SIBHO 3aJaHHOW (DPM3MUECKON MOJIEINBIO,
MO3BOJISIONIAE MTPUMEHSITh M3yYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszelia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. J{JIsl KaUeCTBEHHBIX 3a]1a4 MPHOPUTETOM SIBISIFOTCS
3aJaHusg Ha OOBSICHEHUE MPOTEKAHUS (PU3UUECKUX SIBICHUH M MPOLECCOB B OKPYKAIOIICH KHU3HH,
TpeOytomue BeiOopa prusnueckoi Moienu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

OcHogHbIMU Yenamy u3yyeHus Gusuky B 001eM 00pa30BaHUHU SBIISIOTCS:

dopMHupoBaHHE WHTEpPeca W CTPEMIICHHsSI OOYYalOmMXCS K HAyYHOMY HW3YYCHHIO

MPUPOIBI, PA3BUTHE UX HHTEIJICKTYAIbHBIX H TBOPUYECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTAaBICHHH O HAaydyHOM MeToJe TMOo3HaHus U  (opMupoBaHue
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa HM3Y4YCHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (PU3UKH,

dbopMupoBaHre yMEHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHHEM (DU3MUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTENbCTB;

¢dbopmMHpoOBaHUE MPEICTABICHUN O poiu (GU3MKU JUISL Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHUH.

Hoctmxenne »Tux  1eneid  oOecreynBaeTcsl  peHIeHHMEM  CIEAYIOUIMX  3aday B
MpoIiecce U3yuyeHus Kypca (GU3uKH Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHUsA:

npuoOpeTeHre CUCTeMbl 3HaHW 00 oOmMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUAX, BKIIOYAS MEXAHHKY, MOJICKYISIPHYIO (PU3UKY, DJIEKTPOJIUHAMUKY, KBAHTOBYIO (PU3UKY H
AJIEMEHTHI ACTPOPU3UKU;

(dbopmMHpOBaHHE YMEHUI NMPUMEHATh TEOPETUUYECKHE 3HAHMA JUISI OOBSICHEHUS (DU3NYECKUX
ABJICHUA B TPUPOAE U Ui TPUHATHS HNPAKTUYECKUX PELICHUIB MOBCEIHEBHON KHU3HM;

OCBOGHHE CIIOCOOOB PEIleHUs] Pa3INYHbIX 33/au C SIBHO 33JaHHON (U3NYECKON MOJIENbIo,
3a/a4, [OJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE co37aHue (U3MUEeCKOW MOJeNu, aJeKBaTHOM
YCIIOBHSM 3aJ1a4H;

NOHMMaHHE (U3NYECKHMX OCHOB M MPHHLUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEACHHS (HU3MUECKUX
OKCIEPUMEHTOB, aHajJM3a W HWHTEPNpEeTanud WHPOPMALUH, ONpEACTCHHUs TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIIOBHM Ui DPa3BUTHA YMEHHUH MPOCKTHO-HCCIIEI0BATEIHCKON, TBOPUECKOM
NeSITEIbHOCTH.



CaMocrosiTesibHasi padoTa CTYAEHTOB IIPEAIOIAraeT BBIIIOJIHEHUE CICAYIOMNX 3aIaHUi:
BBIMOJIHEHHE JIOMAITHUX MNPAaKTHYECKUX 3aJaHUil 10 JIGKIIMOHHOMY KypCy; TIOATOTOBKa K
BBIMOJIHCHUIO MPAKTUYECKUX PAa0bOT: KOHCIEKTHPOBAaHUE, MOJ00p JAMIAKTHYCCKUX MATCPUAJIOB,
aHamu3 ¥ pedeprupoBaHUE METOIUYECKOW W YUeOHOH JUTepaTyphl NPU BBHIOJHCHHU CHCTEMBI
CaMOCTOSITENILHBIX Pa0OT MO JICKIIMOHHOMY KYpCY; W3YYEHHUE OTACIbHBIX TE€M, BHIHECEHHBIX Ha
CaMOCTOSITEIIEHOE PACCMOTPEHHUE; TIOJTOTOBKA K BBITIOJHEHUIO KOHTPOJIBHBIX pa0dOT U TECTOB;
MOITOTOBKA K JIaOopaTopHO padote u € odopmMiieHUE; pelIeHre 3a1a9 GU3NIECKOr0 MUHUMYMA;
MOITOTOBKA MH()OPMAIIMOHHBIX COOOIICHHIA.

[Ipn peanuzamum conepkanus ydeOoHoro mnpeavera BYIL.08 ®dusuka makcuManbHas
ydeOHasi Harpy3ka OOYydYaroIIuXcsl COCTaBisieT - 262 daca, W3 HUX: 00s3areibHas ayauTOpHas
Harpy3ka (BKJIIOuUasi IMpakTH4Yeckue M jabopaTopHble 3aHsATHs) - 180 uwacoB, BHeayauTOpHas
camocTosiTeNbHas paboTa cTyeHToB — 82 Jaca.



COJAEPKAHUE OBYUYEHUSA

Pa3gen 1. ®u3nka u MeTOAbI HAYYHOI O O3HAHUS

®dusuka — Hayka o mnpupoze. HayuHele MeToabl MO3HaHUSA OKpyXKarouiero mupa. Pois
SKCIIEPUMEHTA U TEOPHH B MpoOIIecce MO3HAHUS IPUPOIbL. DKCIIEPUMEHT B (u3uke.MoaenupoBaHue
¢u3nueckux siBIeHUH M mpoueccoB. Hayunsle rumore3pl. Pu3nueckue 3aKOHbl M TEOPHH.
I'panuibl npUMEHUMOCTH (U3NYECKUX 3aKOHOB.IIpUHIMIT COOTBETCTBUS.

Pore u mecro ¢usukn B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MPAaKTUYECKOU JIEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble U UG POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe nBHkeHHE. OTHOCUTEIBLHOCTh MEXaHMUECKOro ABMkKEeHMs. Crucrema oTcuéTa.
Tpaextopus. [lepemenienue, cKopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOpPEHUE
MaTepUAIbHOM TOYKH, MX MPOEKIUH Ha OCH CUCTeMbl KoopauHaT. ClioKeHHEe MepeMelIeHUd U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPABHOYCKOPEHHOE MpSAMOJIMHEHHOe ABWXKeHHe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIEHUS MaTepUaIbHON TOUYKH OT BPEMEHHU.

CBoOogHoe majieHre. Y CKOpEeHHe CBOOOHOTO TTaJCHUSI.

KpuBonuneiiHoe JaBrkeHue. J[BUKEHHE MaTEpUAIbHOM TOYKM MO OKPYXHOCTH C
MOCTOSSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAas cKOpocTh. [lepuoau yacrora
oOpaienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckue yCcTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: CIIUJIOMETD, JBUKEHUE CHAPAJOB,
LIETTHBIE U PEMEHHBIE NIEPEIAYUH.

Jlemoncmpayuu

Mognenb cucTeMbl OTCUETA, WIITIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpa3oBaHue ABWKEHMH C MCIOJIB30BAaHHUEM IPOCTBIX MexaHu3MoB. Ilamenue tenm B
BO3JIyX€ U B pa3pekeHHOM NpocTpaHcTBe. Habmogenne  ABMKEHUs Tena, OpOLIEHHOTO MOJ
YTJIOM K TOPU30HTY U TOPU30HTaNbHO. M3Mepenue yckopenusi cBodboaHoro naaeHus. Hanpasnenue
CKOPOCTH IPH JBUKEHHUH 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LEIbIO ONPEIEIIEHUs MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHUS MEXIY MyTSMU, IPOWIEHHBIMU TEJIOM 3a
MIOCJIE/IOBATENbHbIE PABHbBIE IPOMEKYTKH BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHHMU C HayaJIbHOM
CKOpPOCTBIO, paBHOW HYIO0. M3yueHre NBUKEHNS IAPUKA B BA3KOW KUJIKOCTH. M3ydeHHE NBUKEHUSA
TeJa, OPOIIEHHOTO FTOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunumn otHocutenbHocTH ["anmumnes. IlepBwiii 3akoH Herotona. MHepunaibHbIE CUCTEMBI
orcuéra. Macca tena. Cuna. Ilpunnun cyneprno3unuu cwi. Btopoit 3akon HeroTona mis
MaTepuaabHON TOUKU. TpeTuil 3akoH HbroTOHA U1 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro taroreHusa. Cuna Tspkectu. IlepBast kocmuueckas ckopocth. Cuila
ynpyroctd. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (nmokos, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus mokos. Kosddumument tpenus. Cuia CONMpPOTUBICHUS TPU
JBUKEHMHU TeJa B AKUJIKOCTU WIN rase.



[ToctynarensHOE U BpalaTesIbHOE JBUKEHHE aOCOIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHud. [lnedo cuibl. YciioBUs paBHOBECHS TBEPIOTO
Tena. TexHUYEeCKHUEe YCTpOMCTBA U MPAKTUYECKOE TMPUMEHEHHME: MOJIIIUIHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue unepuuu. CpaBHeHHE Macc B3auMoJeicTByrouX Tesa. Bropoit 3akon HeroToHa.

N3mepenue crn.Crnoxenne cuil. 3aBUCUMOCTb CHIIBI YIPYTOCTH OT Jie(hOpMaIlHH.

Hesecomocts. Bec Tena npu yckopeHHOM noabéMe U nageHuu.CpaBHEHUE CUIT TPEHHUS TOKOS,
KaueHMsI U CKOJIbKEHUS. Y CIIOBHS paBHOBECHS TBEPAOro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydenue nBuxeHus Opycka MO HAKJIOHHOM miiockocTd. MccienoBaHue 3aBHCHUMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIINX B MPYKHHE U PE3UHOBOM 00pasiie, OT UX JeGopMaluu.

HccenenoBanue ycinoBuil paBHOBECHUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3axonwl coxpanenus 6 Mexanuke

Nmnynsc MaTepuaabHOW TOUKM (TeNa), CUCTEMbl MaTEpHUalbHBIX TO4YeK. Mmynbc cuibl u
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUsl uMIyibca. PeakTuBHOE ABUKEHHE.

Pa6ota cunbl. MomHOCTh cuibl. KuHeTnueckas sHeprusi MatepuaibHoOi Touku. Teopema 00
M3MEHEHUU KMHETUYECKOU DHEPIUu.

[TorenuunanbHast sHeprus. [loTeHumanbHas SHeprus ynpyro aeGopMHUpOBAHHOU MPYKUHBL.
[lorenuuanbHas 3Heprust Teaa BOJIU3U OBEPXHOCTH 3EMIIH.

[loTenunanbHble W HeNmoTeHUUANbHblE CUIIbl. CBA3b pabOThl HEMOTEHUUAIBbHBIX CHI C
U3MEHEHHEM MEXaHNYECKOU S3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOWIHEPT UH.

VYopyrue u Heynpyrue CTOJIKHOBEHUs. TEeXHUYEeCKHE YCTPOMCTBAa U MPAKTHUECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN [TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITyJIbca.PeakTUBHOE IBUKEHUE.

[lepexoa moTeHIMATBHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomol

W3ydeHne aOCONMIOTHO HEYNPYroro yaapa ¢ IOMOIIbIO JABYX OJUHAKOBBIX HHUTSHBIX
MasTHUKOB. MccienoBanue cBs3M pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruu Tella Ha
IIPUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MouiekyasipHasi pU3UKa U TEPMOIMHAMHMKA
Tema 1. Ocnogvl MONeKyAApHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OINBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOJEHUCTBUS YaCTHUI] BEIIECTBA.
Mopenu CTpOeHHS Ta30B, JKUIKOCTSH U TBEPIBIX Te U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozesel. Macca u pasmepsl Mosiekyn. Konnuectso Bemectsa. [locrossHHas ABorazpo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. [lkana temnepatyp Llenscus.

Mogene wuaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KMHETUYECKON TEOpHUH
UJeaJIbHOTO Tra3a. AOCOIOTHAs TeMIepaTypa Kak Mepa CpeJHEN KHHETHUECKON SHEPTUuu TEIIOBOTO
nBwkeHus vactun rasza. lllkama temneparyp KenbBuna. ['a3oBbie 3aKOHBI. YpaBHeHue
MenneneeBa—Knaneiipona. 3akoH [lampToHa. M3omponeccsl B HI€aIbHOM Ia3e C IOCTOSTHHBIM
KOJIMUYECTBOM BellecTBa. I paduueckoe npeacTaBIeHUEH30MPOIIECCOB: U30TepMa, U30X0pa, n3odapa.

TexHu4ecKkre yCTpocTBa U MPaAKTUIECKOE TPUMEHEHNE: TEPMOMETp, OapomMeTp.

Jlemoncmpayuu

OnbITHI, J1OKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BemiecTBa, (oTtorpadmu  MOJEKyl
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oprannyeckux coeauHeHud. OnbIThl 0 AUQY3UN KUIKOCTeH M Tra3oB. Monenb OpOyHOBCKOTO
nBrkeHus. Mogaenp onbita [lITepHa.

OnpIThl, JOKa3bIBAIOUIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3auMoAeicTBUsA. Mojeins,
WJUTFOCTPUPYIOLIAsk IPUPOY AaBIEHUS ra3a Ha CTEHKU COCY/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS I€aJIbHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

OmnpeneneHre Macchl BO3AyXa B KJIIACCHOH KOMHAaTe Ha OCHOBE M3MEPEHUN 00bEMaKOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY HapaMETPaMH COCTOSIHUSL Pa3peKeHHOT 0 rasa.

Tema 2. Octosbl mepmoOuHaMuKu

TepmonnHamuueckass cucteMa. BHYTpeHHSs »HEpPrus TEPMOAMHAMUYECKOM CUCTEMBI U
criocoObl €€ m3MeHeHus. KonmuecTBo TernoTel M paboTa. BHYTpeHHSS 3HEprus OJHOATOMHOTO
UJCAJIBHOTO raza. Buasl Temionepenauyn: TEIIONPOBOIHOCTb, KOHBEKINS, U3JIydeHUE. Y IeNIbHas
TEIUIOEMKOCTB BelllecTBa. KoauuecTBO TEIIOTHI IpU TeIUIoNnepeaaye.

[Tonsitue 06 agmabaraoMm mporiecce. [lepBoiif 3akoH TepMoauHAMUKH. [IprMeHeHne mepBoro
3aKOHA TEPMOJMHAMUKU K u3onpoueccam. ['paduueckas unteprperanus padoTsl rasa.

Bropoii 3akon TepmoguHaMuki. HeoGpaTuMoCTh MPOIIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIUIBL AecTBHS TemaoBbiX MamuH. [IpeoOpasoBanusi HEpPrUu B
TerioBbIX MammHax. Kosdduuuent nonesnoro aeiicteus temnoBoi MamuHbl. [ukn Kapho u ero
KO3 (HULHMEHT MOJIE3HOr0 NEHCTBUSA. DKOJIOIMUECKHUE TPOOIIEMbI TETNI0O3HEPTETUKH.

TexHuuyeckue ycTpoiicTBa U MPAKTHUECKOE MPUMEHEHUE: TBUraTellb BHYTPEHHETO CrOPAaHMUs,
OBITOBO XOJIOAMIBHHUK, KOHJAULIMOHED.

Jlemoncmpayuu

M3MeHeHue BHYTpEHHEH SHEPrUU Teja MNPy COBEPIIEHUN PabOThI: BBUIET MPOOKU U3 OYTHUIKU
MoJ1 ICMICTBUEM CXKATOTO BO3]lyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEM TpPEHUSI.

N3meHeHne BHYTpEeHHEW H3HepruM (TemrepaTypbl) Tena mpu Temionepeaade. OmNbIT 1O
aanabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuil sxcnepumenm, rabopamopHuvie pabomul UsMepeHne yaeapbHOU TETUIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeujecmea. Pazoevie nepexoowvt

[Tapoobpa3zoBanue u kKoHAeHcanus. Vcrnapenue u kuneHue. AOCONIOTHASE U OTHOCHUTEIIbHAS
BJIQXHOCTh BO3Jyxa. HacwllieHHBI map. YienbHas Temiora MapooOpa3oBaHus. 3aBUCHUMOCTb
TEeMIIepaTypbl KUIIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrammuyeckue u amopdHbie Tea. AHU30TPOIUS CBONCTB KPHUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble MaTepuainbl. [lnaBneHne u KpuctauMzauus. YJenbHas
teruioTa masieHus. Cyonumanus. YpaBHEHHE TEIIOBOTO OalaHca.

TexHuyeckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHHUE: TUIPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOIYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEpUaJoB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HachIEHHBIX MapoB. Kumnenune npu noHWxKeHHOM AaBieHUH. CIocoObl H3MEepeHUs
BIaXHOCTH. HaOmroeHre HarpeBaHus U MIIABICHUS KPUCTATHYECKOTO BEIIeCTBA.

JleMoHCTpalus KpUcTasioB.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomoi

N3mepenue 0THOCHUTENBHOM BIIaKHOCTH BO3yXa.

Pa3nen 4. DiekTpoAnHAMHUKA



Tema 1. Inekmpocmamuxa

DnexTpuzanus Ten. DNeKTpudeckuil 3apsaa. [[Ba Buna snextpuueckux 3apsaos. [IpoBonHuku,
JUBJIEKTPUKU U MOJTYIPOBOJAHUKH. 3aKOH COXPAaHEHUS JIEKTPUUECKOrO 3apsija.

Bsaumoneiicteue 3apsanos. 3akoH Kynona. TodeuHslii aeKTpUYeCKUi 3apsaj. JINEKTPUIECKOE
nosnie. Hanpsok€HHOCTh 3nekTpudeckoro mnosid. [IpuHOuN cynepno3uuuu 3JeKTPUYECKUX MOJIEH.
JIHUM HaNPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun anextpocratuueckoro nois. Ilorennuan. Pasnocts norenmanos. [IpoBogHuky u
JURJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJ1€e. J{M3neKkTprudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHzeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpaA.

OHeprus 3apsKEHHOT0 KOH/IEHCaTopa.

TexHuyeckue yCTpOHCTBA W NPAKTHUECKOE MPUMEHEHHE: JJIEKTPOCKOMN, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE OHJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YcTpolcTBO M MPUHIKI JCUCTBUA JIEKTpoMeTpa.B3anmoaeicTBre HadIeKTPU30BAHHBIX TE.

DNeKTpUYecKoe TMoje 3apssKeHHBIX Tel. [IpoBOJHUKM B 3JEKTPOCTATHUECKOM  IOJE.
DnexTpocTaTHuecKas 3amnTa. J(UaneKTpUKy B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO0 KOHJAEHCATOpa OT ILIOLAAM IUIACTUH, PACCTOSHHUSA
MEXKy HUMU U TU3JIEKTPUYECKON MPOHUIIAEMOCTH. DHEPrUs 3apsyKEHHOI0 KOHACHCATOpa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31ekTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmosannstii 31ekmpuueckuil mok. Toku 6 paznuunsix cpedax

DJIEKTPUYECKUI TOK. YCIOBUSL CYIIECTBOBAHUS AJIEKTPUYECKOro TOKa. VCTOUYHMKHM TOKa.
Cuna toka. Ilocrosnnuwiii Tok. Hampsbkenuwe. 3akoH Oma miid ydacTKa IENU. DJIEKTPUUYECKOE
COTPOTHUBIICHHUE. Y IEIbHOE COIIPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NapamienbHOE, CMELIAHHOE COETMHEHNE TPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyis—Jlenna. MoIHOCTh 31€KTPHUECKOTOTOKA.

ONEeKTpOABMKYIIAsl CUJIA M BHYTPEHHEE COIPOTHBICHHME MCTOYHMKA TOKA. 3akoHOMa s
MOJTHOMU (3aMKHYTOM) AJIeKTprUecKkoi nenu. KopoTkoe 3ambikaHue.

DNEeKTPOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHMOCTh COMPOTHUBIICHUS METAJIJIOB OT
TeMieparypbl. CBEpXNpPOBOIUMOCTb. DJIEKTPUYECKUII TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
ny4koB. [lomynpoBoanuku. CoOCTBEHHAs U MPUMECHAs TPOBOIUMOCTD TOITYIPOBOTHUKOB.

CsoiicTBa p—n-nepexona. [lonynpoBogHHKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B pPAcTBOpax M paciulaBax 3JIEKTPOJUTOB. JIEKTPOJIUTHUYECKAS
qUccolpanus.  OJeKTponu3.  OJNeKTpudyeckuil  Tok B razax.  (CaMoCTOATENbHBIH U
HECaMOCTOSTENbHBIA pa3psal. MoinHus. [nasma.

TexHuyeckue ycTpoHCTBa M NPAKTUYECKOE NMPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKA, OJJIGKTpOHArpeBaTeNbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP  CONPOTHBIICHHSA,  BaKyyMHbII U0,  TEPMUCTOPbl U  (OTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMO/J1, TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenune cunbl TOKa M HANpsDKEHUS. 3aBUCUMOCTH COMPOTHBICHUS IMJIMHIPUYECKUX
MIPOBOJIHUKOB OT JIJIMHBI, IJIOIIAIY IOTIEPEYHOr0 ceueHuss U marepuana. CMenaHHOe COeUHEHUE
MpOBOIHUKOB. [Ipsmoe W3MEPEHUE  INEKTPOIABIKYIIEW  cuibl. KopoTkoe — 3aMblkaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHEIr0 CONPOTUBIICHUS. 3aBUCUMOCTb COIIPOTUBIICHMUS
METAJUIOB OT Temmeparypsl. IIpoBoguMocTs 3ieKkTponuToB. MCKpoBOM paspsax U IPOBOAUMOCTH
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BO31yXa.OTHOCTOPOHHSSI IPOBOAUMOCTD TUOAA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3ydenne cMenIaHHOTO COeNMHEHUs pe3ucToOpoB. Habmoaenue aiekTponunsa.

N3mepenue 351eKTpOABUKYILIEH CHITbI HCTOYHUKA TOKA M €70 BHYTPEHHETOCONPOTUBIICHHUS.

Tema 3. Maznummnoe none. In1eKmpomazHumMHas UHOYKYUS

[TocrosiHHbIE MarHuThl. B3anMo1eiCTBHE MOCTOSHHBIX MAarHUTOB. MaruutHoe nosue. Bekrop
MAarHuTHOM MHAYKUMU. [[puHIHKI Cynepno3uuy MarHUTHBIX MOJIeH. JIMHUY MarHUTHON MHIYKLIUH.
KapTuHa nuHMi MArHUTHOM MHIYKLIHUH TTOJISI HOCTOSIHHBIXMArHUTOB.

MarnuTHOoe 1oJie MPOBOJHMKA C TOKOM. KapTMHa NMHMI MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO MIPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJBLEBOI'O MPOBOJHUKA, KATYIIKHA C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBie MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ Moaynb U HampasieHue. Cuna JlopeHna, €€ Moaylb M HampaBJiCHHE.
JIB>keHHe 3apsOKEHHOM YacTHUIBl B OJJHOPOJHOM MarHUTHOM mone. PabGora cumbl Jlopenna.
SBneHue  sJIEeKTpOMarHWTHOM  uHAyKuMH.  [loTOK ~ BekTOopa  MarHMTHOM  WHAYKIUU.
DIIEKTPOABMKYIIAS CUJIa MHIAYKIMH. 3aKOH 3JIeKTpoMarHuTHoM uHaykuuu Papanes. Buxpepoe
AJICKTPUYECKOE T0JIe. DIIEKTPOJABIIKYIAA CHJa HWHAYKIMK B  TPOBOJHHMKE,  JIBIDKYIIEMCS
IIOCTYINATEJIbHO B OAHOPOAHOM MarHuTHOM noisie. IIpaBwiio Jlenma. MHaykTMBHOCTB. fIBIeHHE
CaMOMHAYKIMH. DIEKTPOJBHKYIIAS CHUJIACAMOUHAYKIUU.

DHeprusi MAarHUTHOTO MOJIS1 KATYIIKH C TOKOM.DJIEKTPOMAarHuTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA U MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBICE MAarHHTHI,
3JIEKTPOMATrHUTHI, JIEKTPOBUTATENH, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHUIl, HHAYKIIHOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Opcrena. OTKIOHEHUE 3JEKTPOHHOTO IMydKa MArHUTHBIM ToJjieM. JIMHUM MHAYKIMU
MarHUuTHOTO moJid. B3aumojeiicTBre nByX MpOBOJHUKOB ¢ TokoM. Cuiia Amnepa. JlelicTBue CHiibl
JlopeHua Ha WOHBI SJIEKTPOJIUTA. SIBJIEHUE HJIEKTPOMAarHuTHOW WHAyKIuU. IlpaBuno Jlenna.
3aBUCUMOCTb 3JIEKTPOJBIKYIICH  CHUJIBI WHIYKIUU oT CKOpOCTH W3MEHEHHS
MAarHUTHOTO NOTOKA. SIBJIeHnE CAMOUHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3yyeHne MarHuTHOrO IOJISI KaTylIKM C TOKOM. lccrnenoBanue NOeWCTBHST MOCTOSSHHOTO
MarHuTa Ha pamKy ¢ TOkoM.VccremoBanre SIBICHUSI SJIEKTPOMAarHUTHOM WHTYKIINH.

Pazpnen 5. KosteOanusi u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koa1edanus

KonebarenpHast cucrema. CBoOoaHble MexaHHueckue KkojebOanus. ['apmoHuyeckue
koneOanus. Ilepmon, wyactora, ammmtyaa u ¢daza konebanuit. [IpyXUHHBI MasTHUK.
MatemaThueckuii MasiTHUK. YpaBHEHUE TapMOHHMUYECKUX KoseOaHuil. IlpeBpaiienue snepruu npu
TapMOHUYECKHUX KOJICOaHUSX.

Konebarenpupiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KojJeOaHUs B HJICaTBHOM
KojeOaTeIbHOM  KOHType. AHAIOTUSd MEXAYy MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusiMu. dopmyna TomcoHa. 3aKOH COXpaHEHUS JHEPTUU B HUACAIBHOM KOJIEOATEILHOM
koHType. IIpencraBnenue o 3aryxaromux KosieOaHusX. BoIHyKIeHHbIE MeXaHUUECKHEe KoeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHMs.

[lepemennbiii Tok. CHUHYCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYIHOE U AEUCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. I[lpousBoacTBO, mepemadya U MOTPEOJICHHWE DIICKTPUUECKOW JHEPTHUU.
DKOJIOTHYECKHUE PUCKH TPU TPOU3BOJACTBE OBJIEKTpodHEepruu. KynbTypa HMCHOIB30BAHUS
3JEKTPOIHEPTUU B TOBCEIHEBHOMN KU3ZHHU.
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TexHuyecKkrue yCTporuCTBa U MPAKTHYECKOE MPUMEHEHHUE: AJIEKTPUUYECKHUI 3BOHOK, T€HEPATOP
MIEPEMEHHOI0 TOKa, JTMHHUHU AJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOW CHCTeMbl (NMPYKUHHBIM WM MaTeMaTHUYECKHA
MaaTHuK). HaOmionenue 3aryxarommx KkosneOanuid. VccnemoBaHue CBONCTB BBIHYKICHHBIX
koseOaunii.  HaOmronenue pe30HaHca. CBoOoHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.
Ocuwnorpammsl. Mozielb JIMHUU 3JIEKTPOIIEpE1ayun.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TEpUO/a MallbIX KoJieOaHWIl rpy3a Ha HUTH OT JJIMHBI HUTU H
Macchel rpy3a. HMccrienoBaHue NepeMEHHOIO TOKa B LIEMHM U3 MOCIEAO0BATEIbHO COETUHEHHBIX
KOHJIEHCATOPa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60IHbL

MexaHuyeckue BOJIHBI, yclIoBUs pacnpocTpaHeHus. [lepuoa. CKopocTh pacnpOoCTpaHEHUs U
JurHa BoJHBL. [lonepeunsie U mpomonbHble BOIHBL. MHTEepdepeHnns u audpakius MEeXaHHUECKUX
BOJIH. 3BYyK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. YCJIOBHS HW3JIYYCHHUS JJICKTPOMATHUTHBIX BOJIH. B3aummHas
opueHTtanus BekTopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  MpeloMJIeHHWe,  moisipusanus,  audpakuus,  uHTepdepenuus.  CKOpOCTb
ANEeKTpOoMarHuTHeIXx BodH. Illkana ANEKTPOMArHUTHBIX BOJIH. [Tpumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuunel paanocBs3u U TeneBUACHUS. Pamuonokarus. DIeKTPOMArHUTHOE 3arpsi3HEHHE
OKpy>Karole cpeabl. TexHHueckre yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YIbTPa3BYKOBas IMArHOCTHKA B TEXHHMKE W MEAMIIMHE, pajap, paguonpHUEMHUK,
TeJeBU30p, aHTeHHa, TeaedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3oBaHue M pacHpOCTPAHEHUE IMOMEPEUHBIX M MPOAOIBbHBIX BOJH. Konebimomeecs Teno
KaK UCTOYHHK 3ByKa. Habmonenue oTpakeHus U MpeoMIICHUS MeXaHU4YeCKUX BOJH. HaOmroneHue
uHTepdepeHIuu u AUPPaKIIH MEXaHUYECKUX BOJIH.3BYKOBOM pEe30HAHC.

HaGmronenne CBA3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C AaMIUTMUTYIOM M YacTOTOU
kosneOanuil. lccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, MPEJIOMIICHHUE,
MOJIAPU3ALUs, TUPPAKIHS, HHTEPPEPEHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonuneiiHoe pacpocTpaHeHUE CBeTa B OHOpoAHOMcpene. JIyd
cBeTa. TOYeUHbI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBl oOTpakeHHs cBera. [locTpoeHne u300pakKeHUNB MJIOCKOM
3epkane. I[lpenomiienune cBeta. 3aKkoOHBI TpeNOMIICHUS cBeTa. AOCONIOTHBI TOKa3arTenb
npenomiieHud. [lonmHoe BHyTpeHHee oTpakeHue. IIpenesbHbI yron IMOJHOTO BHYTPEHHETO
otpakenus. Jlucnepcus cseta. CioxkHbIi cocTtaB 6enoro ceera. L[Ber.

Coluparomue U paccenBaroniue JUH3bI. ToHKas TuH3a. @OKYCHOE PACCTOSTHUE U ONITHYECKAast
cuia TOHKOM nuH3bL [locTpoeHune wu300pa’keHHMH B COOMpAIOIIUMX M PAaCCEUBAIOLIUX JIMH3aX.
@opMyila TOHKOH JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH TeOMETpHUYecKOoW onTuku. BomHoBas ontuka. MHTepdepeHIms
cBeta. KorepeHTHble WCTOYHHMKH. YCIOBHsS HAOMIOEHHUS MaKCUMyMOB M MHHHUMYMOB B
nHTEep(EPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX KOT€PEHTHBIX UCTOYHUKOB. Jndpakius crera.
JudpakuonHass pemérka. YCIIOBUE HAOJIONCHUS TJIaBHBIX MAaKCHMyMOB TIpU  TaJIeHUHU
MOHOXPOMAaTHYECKOT0 CBeTa Ha nudpakumonnyto pemeTky. [lonspusanus ceera.
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TexHuueckue YCTpOHCTBA M NpaKTUYECKOEe TMPUMEHEHHE: OYKM, JIyna, Qoroammnapar,
MIPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OMNTHKA, MTU(PAKIMOHHAS PEIIETKA,
MOJISIPOUI.

Llemoncmpayuu

[IpsimosMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.

OnTuueckue npudopsl. [lonHoe BHyTpeHHee oTpakeHue. Moaens cBetoBoza. MccnenoBanue
CBOWCTB M300paKEHUH B TUH3AX.

Mopnenun Mukpockoma, Teneckona. HaOmionenue wunHTepdepeHnnu cBeta. HabmoneHue
nudpaxuu ceeta. Habmoienue qucnepcun cBera.

[Tonmy4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI. [lomydeHne crekTpa ¢ mMoMOIbo Tu(pakIIMOHHON
pemérku. Habmronenne nonispusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue mokasarens MpelomiieHus cTekna. lMccnemoBanue CBONCTB M300pakeHUU B
nuH3ax.Habnrogenne qucnepcuu cBeTa.

Pa3gen 6. OcHOBBI clIeNMAIbHOI T€OPHH OTHOCHTEIBLHOCTH

I'pannubl TPUMEHMMOCTH KJACCUYECKOW MeXaHukH. IlocTynaTel cHnenHalbHOM Teopuu
OTHOCUTEITLHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETa B  BaKyyMme, MPUHIIMII
OTHOCUTEIBHOCTH OJWHIITEHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U
COKpaIleHHUE JJIMHBI. DHEPIUsl U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MacChI C DHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHIIBI. DHEPTHS TOKOSI.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul Kéanmoeoi OnmMuKu

®oronbl. Dopmyna [Inanka cBa3u 3Hepruu (HOTOHA C €ro YacTOTONH. DHEPrus U HUMITYIbC
¢dorona. OtkpeiTie u ucciaenoBanue Goroddpdexkra. Onbitei A.I'. CromeroBa. 3aKOHBI
dbotorddekra. YpaBuenne DiitnmTeitHa 1 porodddexra. «Kpacnas rpanuna» gpororddexra.

Hasnenue ceeta. OnbiTel [1.H. JIeOeneBa. XumMuueckoe ICHCTBUE CBETA.

TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE TMpPUMEHEHHUe: (OTOAIEMEHT, (OTOAATUHK,
conHe4Hast 0aTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotordPexT Ha yCTaHOBKE C IMHKOBOW IIaCTHHOW. McciiemoBaHne 3akOHOB BHEITHETO
dorordpdexra. Ceeroamon. ComHeunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omeitel Pesepdopna mo paccesnuro o-yactuil. [ImanerapHas
Mozenb atoma. [loctynatel bopa. M3nydenue u noriomenre GOTOHOB MPUIIEPEXO]IC ATOMA C OTHOTO
YpOBHS YHEPTUU Ha Ipyroi. Bussl criekTpoB. CIeKTp ypOBHEWIHEPTUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBOMcTBa yacTull. Bosubl ae bpoissa. KopnyckysipHO-BOJIHOBOM JTyalii3M.

CrnoHTaHHOE U BBIHYXJACHHOE H3IydyeHUe. TeXHHUEeCKHEe YCTpPOMCTBA M MPAKTUYECKOE
MPUMEHEHHE: CIEKTPAJIbHBIN aHaIN3 (CIEKTPOCKOM), Ja3ep, KBAHTOBbII KOMITBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopna. Onpesenenre JiIMHBI BOJIHBI Ja3epa.

Habmronenue nuHeHvaThIX COEKTPOB u3ny4yenus.Jaszep.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

Habmronenue nuHeiRvaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, TOKA3bIBAIOIIUE CJIOXKHOCTh CTPOCHUS siapa. OTKPHITHE PaTHOAKTUBHOCTH.
Omnpwitel Pezepdopna mo ompeneneHuio cocraBa paanoakTHBHOrO m3nyudeHus. CBoiicTBa ambda-,
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Oera-, raMMa-u3J1ydeHus. BausHue paguoakTHUBHOCTH HAXUBbIE OPraHU3MBI.

OTtkpeITHE TIPpOTOHA W HeWTpoHa. Hykinonnas moxens siipa ['eiizenOepra— MBanenko. 3apsin
anpa. MaccoBoe umcio siapa. M3otomsl. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBINA Oera-
pacnaa. 'amma-uznyuenue. 3akoH palMOaKTUBHOTO pacmaa.

OHeprus CBsi3U HYKJIOHOB B sape. SnepHsle cuibl. JlegekT Maccel sapa. SIaepHble peakuuu.
Jlenenue u cunres snep. Anepusiii peakrop. TepmosinepHsiit cunTe3. [IpoGieMbl U nepcreKTUBBI
SIEPHON PHEPTETUKHU. DKOJIOTMUECKUE aCIIEKThI EPHON SHEPTETUKH.

OnemeHTapHble 4YacTHIbL. OTKpbITHE TO3UTPOHA. MeToasl HAOMIOACHUS U PErUCTpPAIUH
JIeMeHTapHbIX yacTull. DyHIaaMeHTalbHble B3auMoneHCTBHs. EQMHCTBO (u3Mueckol KapTHHBI
Mupa. TexHuyeckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: J103UMETp, Kamepa Buibcona,
SIEpHBIN peakTop, aToMHast Oomoa.

Hemoncmpayuu CYETUNK MOHU3UPYIOLIMX YaCTHULL.

Yuenuueckuui sxcnepumenm, rabopamopHule pabomsi

HccnenoBanue TpekoB yacTHUll (110 TOTOBBIM (poTorpausim).

Pa3gen 8. DjieMeHTBI aCTPOHOMUHM U ACTPOPU3UKHU

Ortarnsl pa3BuTUs acTpoHoMuHU. [IpuKiianHoe 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMUHU.

Bun 3Bé3nnoro neba. CosBe3nusi, SpKHE 3BE3IBI, IUIAHETHI, WX BUANMOE JIBUKCHUE.
Conneunas cucrema. Comnnue. CosHeuHass akTUBHOCTb. Mcrtounuk sHeprunm CosHIA M 3BE3N.
3BE3/1bl, UXOCHOBHBIE XapaKTEPUCTUKH. /lnarpamma «CHneKTpabHbIM KJIaCC — CBETUMOCTBY. 3BE3/BI
[JIaBHOM IOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE37 TJIABHOM
MoclieJoBaTeNbHOCTU. BHYyTpeHHee cTpoeHue 3BE3N. CoBpeMeHHbIE  IPEJICTAaBICHUS O
IIPOUCXOXAECHUHU U 3Boronu CosiHLa U 3BE3/1. DTarlbl )KU3HU 3BE3 .

Mnaneunsiii [Iyte — Hama I'anaktuka. Ilonoxxenune n aBuxenue Connua B ['amaktuke. Tumnsl
raJlakTuK. Panuoranaktuky u kBazapbsl. YEpHBIE IBIPHI B Apax rajakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon XaO6na. PasOeranme ramaktuk. Teopus bonbmioro B3pbiBa. PennkroBoe
u3nydenue. MacmrabHas crpykrypa Bceenmennoil. Meraranaktuka. HepeménHbie mpoOiIeMbr
ACTPOHOMMH.

Yuenuueckue nabnrooenus

HaOG:roneHuss HeBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUH TS
OTpeseNieHUs] TIOJOKEHUsI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AMS
Cesepnoro noxymapus u sipkue 38€31b1. HaOmonenust B teneckon JIyHsl, manet, Mneunoro [lytu.

O0o0maroniee NOBTOpeHne

Posnb ¢pu3uky 1 aCTPOHOMMHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKO, COLIMAIBbHOM U 3THYECKOI
chepax JeATEIbHOCTH YEJIOBEKa, pOlb M MeCTO (U3MKM M acCTPOHOMHUH B COBPEMEHHOU
HAay4yHOM KapTUHE MHpa, poib (usndyeckol Teopun B (HOPMUPOBAHUM MPEJCTABICHUNA O
¢u3nveckoil KapTHHE MHUpA, MECTO (HU3UUECKON KapTHHBI MHUpPaB OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEICTABICHUI O IPUPOE.

MesknpeaMeTHbIE CBSI3U

N3ydyenue kypca ¢u3nkyd 0a30BOTO YPOBHSI OCYIIECTBISCTCS C YUETOM COACPIKATEITBHBIX
MEXKITPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTHUKU, OMOJIOTHH, XUMHUHU, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHWS:
SBJICHUE, HAYYHBIM (akT, runore3a, (u3WUecKas BEIUYHMHA, 3aKOH, TEOpHUs, HAOJIOJICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, MOZEIb, U3MEPEHHE.

Mamemamuxa: permieHue CUCTEMbl YpaBHEHUH, TUHEHHAs QyHKIMS, Tapadoia,runepoona, ux
rpagukd U CBOICTBa, TpUTOHOMETpUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTaHIEHC,
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OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX MPOCKUUM HA OCHU KOOpIMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeus: MexaHndeckoe ABIKEHHE B JKHMBOHM mpupone, nudpgys3us, ocMOC, TEII000MeH
KMBBIX OPraHU3MOB (BHJIbI TEIUIONEpeayd, TEIUIOBOE PAaBHOBECHE), HJIEKTPUUYECKHE SIBICHUS B
YKUBOU MIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEHIECTBA,
MOJISIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U Ia30B, 3JIEKTPUYECKUE CBOMCTBA
METaJIOB, 3JIEKTPOIUTUYECKAS JUCCOLMALINS, FalbBaHHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeodpazoBaHUe IBMKEHHH C HMCIIOJIb30BAaHHMEM MEXaHM3MOB, YYET TPEHHUS B
TEXHUKE, MOJUIMITHUKK, HCIOJb30BaHUE 3aKOHA COXpPAaHEHHUS HMITYJbCaB TEXHHUKE (pakera,
BOJIOMET M JIpYTHE), IBUraTelb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM XOJIOAUIBHHUK,
KOHAULMOHED, TEXHOJIOTUH [TOJIy4YE€HUSI COBPEMEHHBIXMATEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KCEPOKC,
CTpYHHBI TPHUHTEpP, 3JIEKTPOHArpeBaTeNbHbIE NPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
raJibBaHMKa.

Mamemamuxa: pelmieHHe CHUCTEMBl YpaBHEHHI, TPUTOHOMETpHYECKHE (YHKIHU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, IMPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIHIH,
MIPU3HAKU 110J1I00USI TPEYTOJIBHUKOB, ONPEIEICHHE IJIOIAAN IIIOCKUX GUryp u o0béma ted.

buonocus: snekTpudeckue sIBICHUS B KUBOW MPUPOJE, KOJeOATEIbHbIE ABMKEHUS B KUBOU
IIPUPOJI€, ONTHYECKHUE SBJICHUS B JKMBOM IpUpOJE, AECUCTBUE pajMallid Ha )KUBbIE OPraHU3MBbI.

Xumua: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAJIbHBIN aHAJIH3.

l'eocpagpus: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KW MarHUTHBIX Py, (HOTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEJICKa3aHUE 3eMIIETPSICEHUH.

Texnonozus: JUHUM DJIEKTPOIEpenad, TE€HEPATOp NEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEID,
WHAYKIMOHHAsT TMe4b, pajap, paJuoONpHUEMHHUK, TeEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHAas OaTapes..

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

OcBoenue yueOHOro mnpenmera «®dusuka» Ha ypPOBHE CpEIHEro MPOPECCHOHATHLHOTO
obpa3oBanus (0a30BbIl YpOBEHb) JOJDKHO OOECIEUUTH JOCTHXKEHHE CIEAYIOUIMX JMYHOCTHBIX,
MeTanpeIMeTHBIX U MPeIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHs yueOHoro mpenmeTra «DPU3MKa» ITOMKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHONW BHYTPCHHEH
MO3UIIMEH JTMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSM POCCHUCKOTO OOIIECTBA, PACIIMPEHUE YKU3HECHHOTO
OIIbITA U OIIbITA ACATCIBbHOCTHU B Hpouecce peaJII/ISaI_[I/II/I OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHHTaTGHBHOﬁ
JIEITEILHOCTH, B TOM YHCJIE B YACTH:

1) IPasKIAHCKOI0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh ~ TPAXJAAHCKOW MO3UIMH  OOy4alolmerocs Kak AaKTUBHOTO U

OTBETCTBEHHOI0 4JIeHa POCCUHCKOro 00I11eCTBa;
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HPUHATHE TPAJULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTHUECKUX M J€MOKPaTHYECKHX
LIEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO NEATEIbHOCTh B MHTEpPECax I'pakJaHCKOro 0OIecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3alnu;

YMEHUE B3aUMOJEUCTBOBAThL C COLMAIBHBIMU HMHCTUTYTAMHM B COOTBETCTBUU C UX
(GYHKUMSAMU ¥ HA3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTAPHOMN U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NATPUOTHYECKOI0 BOCMHUTAHMA: CHOPMUPOBAHHOCTh POCCUHUCKON TIpaskJaHCKON
UJCHTUYHOCTH, MAaTPUOTH3MA; LIEHHOCTHOE OTHOLIEHHWE K TIOCYAapCTBEHHBIM CHMBOJAM,
JTOCTHXKEHHUSAM POCCHUMCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE;

3) JlyXOBHO-HPABCTBEHHOI0 BOCIUTAHHUS:

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS; CIIOCOOHOCTH
OLICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE BACSITEIBHOCTU YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OYIyIIETo;

4) 3CTeTHYECKOr0 BOCIHMTAHMSA: OCTETUYECKOE OTHOLIEHME K MHpY, BKIIOYas
3CTETUKY HaYy4YHOTO TBOPYECTBA,IPUCYIIETO (PU3NUECKON HayKe;

5) TPY/I0BOr0 BOCIATAHNAS:

MHTEpEeC K pa3nu4yHbIM chepam npodhecCHOHaTbHON NeSATENbHOCTH, B TOM YUCIE CBSI3aHHBIM
¢ (u3WMKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymied mnpodeccun u
PEaIn30BbIBATH COOCTBEHHBIE KU3HEHHBIE IIJTaHbI; TOTOBHOCTHh U CIIOCOOHOCTH K 06pa3OBaHI/IIO n
camM000pa30BaHMIO B 001acTH PU3UKHUHA MPOTSHKEHUU BCEH KHU3HU;

6) IKOJOTHYECKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOH KYJIBTYpBl, OCO3HaHHE TJIOOAILHOTO XapakTepa
AKOJIOTHUECKHUX TpoOsieM; MIaHUPOBAHUE W OCYIIECTBICHUE NEUCTBUN B OKpYKamIIeH cpele Ha
OCHOBE 3HaHUS IIeNiel YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA; PaciiupeHune OmbiTa OesTENbHOCTH
9KOJIOTUYECKOW HAIPaBICHHOCTH Ha OCHOBEMMEIONIUXCS 3HAHHM 1O (HU3UKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nyeckoll HayK{; OCO3HAHME IEHHOCTHM HAY4YHOH [eATEeIbHOCTH, TOTOBHOCTH B IIpOLEcCce
U3Y4eHHUS  (QU3UKU  OCYLIECTBIISATH  MPOEKTHYIO M  HCCIEOBATEIbCKYIO  JESTEIBHOCTD
UHAUBUAYAJIBHO U B FPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBIE YHUBEpPCAJbHbIe YueOHbIe TeHCTBHUS

ba3oBbie Joruyeckue qeMcTBUA:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONPENEIATh LENN AeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKCHHS;
BBISABJIIATH ?,aKOHOMepHOCTI/I nu HpOTI/IBOpeql/Iﬂ BpaCCManI/IBaCMBIX (i)I/IBI/ILIeCKI/IX SIBJICHUAX

pa3pabarbIBaTh IJIaH PEeLICHUS MPOOIEMBI ¢ YYETOM aHAIN3a UMEIOIIUXCS MAaTePHATbHBIX U
HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTb, OLCHHBATH COOTBCTCTBUC pe3yJ'H)TaTOB OeJIsaM,
OILICHUBAThHb pI/ICKI/I HOCJICI[CTBI/IfI JACATCIBHOCTH,

KOOPAMHHUPOBATh M BBIMOIHATHE pPabOTy B YCIOBHUSX pPEalbHOTO, BHUPTYAJIbHOTO W
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;
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pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PELLICHUH KU3HEHHBIX MPOOJIeM.

ba3oBble uccienoBarenbcKkue 1eiicTBUS:

BJIAJI€Th HAYYHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUAMHA U METOAAMH ¢buznueckoit
HayKH; BIIaJIeTh HaBbIKAMH Y4€OHO-HCCIIE10BAaTENbCKON U IPOEKTHOM  JIeATENbHOCTH B 00JacTu
(U3HUKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBLHOMY IOUCKY METOJIOB PELIEHUS 3ajad
(bU3NIECKOro coepKaHus, IPUMEHEHHUIO PAa3IMYHBIX METOAOBIIO3HAHNUS;

BJIAJETh BHUJAAMHU JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHMS, €r0 HHTEPHpPETalHH,
MpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3jMUYHBIX YYEOHBIX CHUTYallUsIX,B TOM YHCIIE IPU CO3AaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UPOBaTh 33/1a4y, BbIIIBUTaThTUIIOTE3Y
€€ peleHus, HAXOAUTh aPTYMEHTHI JJIsl JOKA3aTeJIbCTBA CBOUX YTBEPXKIICHMI,3a1aBaTh MapaMeTPhl
Y KpUTEPHUU PELICHHUS;

AQHAJIM3UPOBATH MOIYUYECHHBIE B X0JI€ PEUICHUS 3a/1a4M PEe3yJIbTaThl, KPUTUUECKU OIICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBMSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIE 337aul B 00pa30BaTEIIbHON AEATEIBHOCTH, B TOM
qyclie IPU U3YYeHUH (DU3HKY;

JTaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBI OIBIT;

YMETh IEPEHOCUTH 3HAHUS N0 (GU3UKE B MPAKTUIECKYIO 00JIaCTh KU3HEICATEIHHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JacTeil; BBIABUTATh HOBBIC UICH,
npeajgaratb OPUTMHAIBHBIE MOAXOJbI M PEIIEeHHUs; CTaBUTh MPOOJIEMBbI M 3aJladyH, JOMYyCKarollue
aJbTEPHATUBHBIC PEIICHMUS.

Pa6ora c undopmanueii:

BJQ/JIETh HABBIKAMU  TOJy4YeHUs  HHPopMAuM  (U3MYECKOrOo  COJEpKaHUs U3
HMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh MOUCK, aHAJIW3, CACTEMATH3ALUI0 U
UHTEpIpeTaluio HMHQOpPMAIMK  pa3iNYHBIX BHAOB U (QOpPM MpEeACTABICHUS; OIEHUBAThH
JIOCTOBEPHOCTh UH(pOpMaLINY; UCIIOJIb30BaTh cpencTBa MH(POPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJOTMM B  PELIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aa4 ¢ COOJIOZACHUEM TpeOOBAaHUM 3PrOHOMHUKH, TEXHMKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusl, MPaBOBBIX U ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThl (PU3NYECKOr0 COAEpKaHUS B pa3IMuHBIX (opMartax ¢ ydéTom
Ha3HA4YeHUS MHPOPMAIIUHN U IEJIEBOH ayJIUTOPHUH, BHIOMpAs ONTHMAJIbHYIO (OpPMY HpPECTaBICHHS
U BU3YaJIU3aliH.

KomMmMyHuKkaTHUBHbBIE YHHBepPCAJbHbIe Y4eOHbIE [1eliCTBHS:

OCYIIECTBIISATh OOIIEHHE Ha YpokaXx (U3UKM U BO BHE-YPOUHOM JESITEIBbHOCTH;
pacno3HaBaTh NPEINOCHUIKM KOHQIMKTHBIX CUTyalluil M cMAr4atb KOH(QIIMKTBHI; pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUKY 3pPEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHAUBUAYAILHON pabOThI;BHIONPATH
TEMaTHKy U METOJIbl COBMECTHBIX JACHCTBUI C y4ETOM OOIIUX UHTEPECOB,

Y BO3MOXHOCTEH Ka)KJ10I'0 WICHA KOJUIEKTUBA;

IPUHUMATH L€ COBMECTHOM J1€ATEIbHOCTH, OPTaHU30BbIBATh U1 KOOPAUHUPOBATH JEHCTBUS
110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUH, PACIIPENEIIATH POJIM C YYETOMMHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI;

OILICHMBATh Kaue€CTBO CBOETO BKJIAJIAa U KAXKJIOT0 YYaCTHUKA KOMAH[Ibl B OOIIUI pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM; Mpesiaratb HOBbIE MPOEKTHI, OIEHUBATh UAEH C MO3UIIMHU HOBU3HBI,
OpPUTMHAIILHOCTHU, IPAKTUUECKON 3HAUMMOCTH;
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OCYILECTBIISITh TO3UTHBHOE CTPATErMYECKOE TIOBEACHHWE B pAa3IMYHBIX CHUTYalUsX,
MIPOSIBIISATH TBOPUYCCTBO U BOOOPAXKECHHE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIEe yHHBepcaJbHble y4eOHbIE JeiicTBUA

Camoopranu3amnus:

CaMOCTOSITEIIFHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITEIBHOCTh B 00JacTH (PHU3UKU U
ACTPOHOMHH, BBISIBJIATH TTPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEIIFHO COCTABJIATh TUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHMSI  MPAKTUYECKOW pPabOThl C  Y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH W MPEANOYTCHHIA; 1aBaTh OIICHKY HOBBIM CHTYAIlUsIM; PACIIUPITh pAMKUA y4eOHOTO
IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTSHHN; JIeiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €T0,
OpaTh Ha ceOs OTBETCTBEHHOCTH3a PEIICHHE; OIICHUBATH IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH ()OPMUPOBAHUIO U MPOSIBICHUIO IPYAHUIIMUA B 00J1aCTH (PU3UKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHD.

CaMOKOHTPOJ/Ib, SMOLMOHAJILHBIN HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, BHOCUTh KOPPEKTUBBI B JCSITEIHLHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YyIbTATOB IEJISIM; BJIa/IeTh HABBIKAMU TIO3HABATEILHON peIeKCUN KaK OCO3HAHUS
COBEPIIACMBIXICHCTBUN U MBICITHTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUM;

UCTIONIB30BaTh MPUEMBI PEIICKCUU TSI OLIEHKUA CHTYallud, BHIOOpPAa BEPHOTOPCIICHUS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS 110 WX CHIDKCHUIO,
MPUHUMATh MOTHUBBI M APT'YMEHTBI APYTHX MPU aHAIN3E PE3YJIbTATOB JACSITCIbHOCTH;IPUHUMATH Ce0s,
MMOHUMAasl CBOM HEJOCTATKU U JIOCTOWHCTBA;

NPUHUMATh MOTHBBI M aprYMEHTHI JPYrHMX IPU aHaIH3€ pPEe3yJbTaTOB JEATCIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporecce MOCTWOKEHWS — JIMYHOCTHBIX — PE3YJIbTATOB ~ OCBOCHHS  MPOTPAMMEI I10
¢u3MKe IS YpPOBHS CpEIHEr0 O0O0Imero oOpa3oBaHusl Yy OOYYarOMIMXCS COBEPIICHCTBYETCS
AMOIMOHAIBHBIA UHTEJUICKT, MPEATNOoJararoIini copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKJIFOUAIOIIETO CIOCOOHOCTh MMOHUMATh CBOE 3MOIIMOHAIILHOE COCTOSIHHUE,
BHJICTh HAINPABJICHUS PAa3BUTHUS COOCTBEHHON dYMOIMOHAIBHON C(epbl, OBIThYBEPEHHBIM B CeO¢€;

CaMOpPETYJIMPOBAHMSI, BKJIFOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHAIBHBIM U3MEHECHUSM U TIPOSIBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKIIIOYAIONIEH CTPEMIICHME K JOCTHIKCHUIO IEIMH W YCIeXy,
ONTHMU3M, HHUITUATHBHOCTh, YMEHUE JCHCTBOBAThH, UCXO/IS K3 CBOMX BO3MOXKHOCTEIH;

OMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh ASMOIMOHAIBHOE COCTOSHUE JAPYTUX,
YUUTBIBATH €0 MPH OCYIIECTBICHUN OOLICHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHHUIO;

COIIMANIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTpauBaTh OTHOIICHHUS C
JIPYTUMH JFOBMH, 3200 TUTHCS, POSIBIISITh MHTEPEC U pa3peliaTh KOHQIUKTHIL.

MHNPEIMETHBIE PE3YJIBTATHBI

K konny oOydeHus mnpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)arb
c(OpPMUPOBAHHOCTh y 00YYAIOUINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMPHUMEpax pojib U MecTo (PHU3MKH B (HOPMUPOBAHHU COBPEMEHHOM
Hay4HOW KapTUHBl MHpA, B PA3BUTUU COBPEMEHHON TEXHUKH WU TEXHOJIOTHH, B NPAKTUYECKOU
NESTENbHOCTH JIOACH; Y4YUTHIBATh TPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (PHU3UYECKUX MOJENeH:
MaTepuajbHas TOuKa, HHepLUaibHas cucTemMa OTcuéra, abCOIIOTHO TBEPJOE TEJO, UACATbHBIN Ta3,
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MOJEIIM CTPOCHMS Ta30B, JKHIKOCTEHM M TBEPABIX TeJ, TOYEYHBIA DIIEKTPUYECKUM 3apsn IpU
petieHuu GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKHE SBICHUS (IIpolecchl) M OOBAICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOH TEOPUM CTPOEHHUS BEIIECTBA M DJIEKTPOJUHAMUKH:
paBHOMEPHOE M pPAaBHOYCKOPEHHOE NpPSIMOJMHEHHOE JBM)KEHHE, CBOOOIHOE TaJeHue Tell,
NBIDKEHWE TI0 OKPY)KHOCTH, WHEpUHUs, B3aumojaeuctBue Ttei, auddysus, OpOoOyHOBCKOE
JBIDKEHUE, CTPOCHHME MXHIKOCTEH M TBEPHABIX Tel, M3MEHEHHE 00b&Ma Tel MNpH HarpeBaHUH
(oxJ1aXkIeHMH), TEIUIOBOE PaBHOBECHE, MCIApPEHME, KOHAEHCAlUs, IUIABJIEHUE, KPUCTAJUIM3alLlus,
KWIIEHHE, BJIAXXHOCTb BO3/yXa, NOBBILICHWE AABJIICHHSA Ta3a IPHU €r0 HAarpeBaHUU B 3aKPBITOM
cocyze, CBSI3b MEXKIYy IapaMeTpaMH COCTOSIHMs Ta3a B H30IpoLeccax, JJEKTpHU3alus Tell,
B3aMMO/ICHICTBHE 3apsJIOB;

OIMCHIBATh MEXAHWYECKOE IBM)KEHHUE, HCIONB3YS (DU3MYECKHE BEIWYHMHBI: KOOPAWHATA,
IIyTh, MEPEMEUICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CWJIa, UMIIYJIbC Tejla, KUHETHYECKas
SHEprus, MOTEHIMAJbHAs JSHEpPrus, MeXaHuueckas pabdoTa, MeXaHM4YecKas MOIIHOCTh;, NpHU
OINMCaHWU MIPABUIBHO TPAKTOBATh (PU3NYECKHUIA CMBICI MCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAaYCHUS U
€MHULIBI, HAaXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh HU3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, MHCIIOJIb3Ys
¢u3nyeckue BENWYMHBL: JaBI€HUE Tra3a, TeMIepaTypa, CpeAHssl KHHETHYeCKash DSHEeprus
XaOTUYECKOTO JIBMJKEHUSI MOJIEKYN, CpPEIHEKBAJpaTU4HAsE CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora raza, Kod)(UIMEHT MOJE3HOrO ICWCTBHUS TEIUIOBOTO
JIBUTATEIIS; IPU OMTUCAHUN TIPABMIIBHO TPAKTOBATh (PU3UYECKHIA CMBICI UCIIOIB3YEMbIX BEJIMYHH, HX
0003HaUeHMsI U €IUHMIIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEJIMYUHY C
IPYTHMMH BEJIUYHMHAM;

ONMCHIBATh HM3YyYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA W DBJIEKTPUUECKUE SIBICHMS
(mporiecchl), UCTONB3YS (PU3MUECKUE BEITUYMHBI SJICKTPUUECKUN 3apsll, SJICKTPHUECKOE IIOJIE,
HanpspDKEHHOCTh  TOJII, IOTEHLIMAJ, Pa3HOCTh IOTEHLMAJIOB; IPU ONHCAHUHM TNPABUIIBHO
TPaKTOBaTh (PU3NUYECKUN CMBICT UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €IUHUIIbI; YKA3bIBATh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMH BEJIMUYNHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE TMPOLECCHl M SBJICHUS, HCHOJIb3ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tsarotenus, |, |l u Il 3akonel HploToHa, 3aKOoH coxpaHEeHHs
MEXaHUYECKON JHEPruM, 3aKOH COXPAHEHWs HMITYJbCa, MPUHLIMII CYNEPIO3ULUN CHJI, NPUHLIIMII
paBHONpPABUs HMHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEN KHHETHYECKON YHEPTUU TEILUIOBOTO JIBHIKEHUS MOJIEKYII
¢ aOCOJIFOTHOU TEMITepaTypoil, MePBBIA 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHHS JIEKTPUUECKOTO
3apsina, 3akoH KynoHa, Tpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BBIPAKCHUE U YCIOBHS (IpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHLMIIBI IEHCTBHS MAIllMH, IPUOOPOB U TEXHUUYECKHX YCTPOWUCTB;
pa3nuyaTh yciaoBUs UX O€30I1aCHOIO UCIIOJIb30BaHMs B IOBCEJHEBHOM JKU3HU;

BBIMOJHATh SKCIIEPUMEHTBHl IO HCCIIEIOBAHUIO (U3NYECKUX SIBIEHUH M MPOLECCOB C
UCIOJIb30BAHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (OPMYIUpOBaTh Mpobdiaemy/3anaqy
M TUNOTe3y  y4yeOHOro  HKCHEpUMEHTa, cobupaTth YCTaHOBKY M3 NPEJIOKEHHOIO
000py10BaHus, MPOBOUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISITh MpPSIMbIE W KOCBEHHbIE H3MEpPEHHUS (PU3UUYECKUX BEJIMYUH, MPU ITOM
BbIOMpATh ONTHUMAJBHBIM CHOCOO H3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METObl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHU;
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HCCJIEIOBATh 3aBUCUMOCTU MEXY (PU3MUECKUMH BEIMYMHAMU C MCIOJIb30BAHUEM MPSIMBIX
W3MEPEeHUH, TPU DTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH pPE3YIbTATHl TOIYYEHHOU
3aBUCHUMOCTH (DPU3MYECKUX BEIMYHMH B BHJE TaOIUI] ¥ rpadHKOB, JeNaTh BBIBOJABI MO Pe3yIbTaTaM
HCCIIeIOBaHMS;

pemiate pacu€THble 3aayd C SIBHO 33JaHHON (U3NYECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHbl U MPHUHIIMIIBIL, HA OCHOBE aHaJM3a YCJIOBUS 3a/ladyd BBIOMPATh (PU3HUYECKYIO
MOJIeNIb, BBIICTATH (PU3MUECKUE BENUYMHBI W (OPMYJbl, HEOOXOAMMBbIE sl €€ peleHus,
MIPOBOJUTH PACUETHI M OLIEHUBATh PEabHOCTD MOJYY€HHOTO 3HaUeHU (QU3NYECKON BEIIMUHMHBI;

peliaTth KadyeCTBEHHBIE 3a[aud: BHICTPAHWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHul ¢ OTOpoi Ha U3yYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

paboTtaTh B rpymnme ¢ BBHIIOJHEHHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIaHuPOBaTh paboTy
TPYIIBL, PAlMOHATIBHO  PACHpPENeNATh OO0S3aHHOCTH M IJIAHUPOBAaTh  JIEATENBHOCTH B
HECTaHJApPTHBIX CUTYaIUsIX, aJCKBATHO OIICHMBATh BKIAJ KaXKIOTO U3 YUYACTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMoi PoOIeMBbI.

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3MKU B (HOPMUPOBAHUU COBPEMEHHOI
HAay4YHON KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHMKM M TEXHOJIOTHMM, B IPAKTUYECKON
JesITEeTLHOCTH JIF0/IeH, IEJIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTHHBI MUDA;

VUUTHIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (PU3MYECKUX MOJENEH: TOYEUHBIH
ANEKTPUYECKUH 3apsl, Tyd CBeTa, TOUCYHBIA UCTOYHHUK CBETA, siIepHAsi MOJIENb aToMa, HYKJIOHHAs
MO/IeJIb AaTOMHOTO si/ipa MpHU pelieHnH (pU3NUecKuX 3a1ay;

pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOILIECChI) UM OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOH (DU3MKHU: AJIEKTPHUYECKAs MPOBOIUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JCHCTBUS TOKa, B3aMMOJCICTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JeWCTBUE MArHUTHOTO TIOJS HA NPOBOJAHMK C TOKOM U JIBIXKYUIMICS 3apsn,
AJIEKTPOMAarHUTHbIE KoJieOaHWs W BOJHBI, MPSIMOJMHEIHOE paclpoCTpaHEHHE CBETa, OTpa)KEHHE,
npejoMieHue, wuHTepdepeHuus, auppakuus W TONIpU3ALUsI  CBETa, JUCIEPCHs CBETa,
dotoanextpudeckuit 3pdext (hotordhdexT), cBeTOBOE NaBleHUE, BOZHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/a, €CTECTBEHHAs! U MCKYCCTBEHHAs paJH0aKTUBHOCTH;

ONMCHIBATh H3YYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUYECKHE, MArHUTHBIEC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PAa3IMYHBIX CpEe]) U AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI),
UCTIONB3ys (U3MYECKHWE BEIMYMHBI: OJCKTPUYECKUH 3apsd, CHJIa TOKa, OJIIEKTPHUYECKOE
HanpsDKEHUE, AJIEKTPUYECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYILAs CHIIA,
paboTa ToKa, MHAYKIUS MarHUTHOTO ToJis, cuinaAmmnepa, cuia JIopeHia, MHIyKTUBHOCTh KaTYIIKH,
SHEPrusl JIEKTPUUECKOr0 U MArHUTHOTO TOJeH, Mepruoa U 4acToTa KosiebaHuil B KojebaTeIbHOM
KOHTYpe, 3aps]l ¥ CHJia TOoKa B MPOIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoyieOaHUi,
(OoKycHOE pacCTOSHHME M ONTHYEeCKas CHja JIMH3bL, TpPU OINWCAHWM NPAaBWIHHO TPAKTOBATH
(bu3MYECKUN CMBICT MCITIOIB3yEeMbIX BEITUYMH, NX 0003HAYCHHS U €AWHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUECKYIO BETUYMHY C IPYTUMU BEIMUYNHAMU;

ONKCHIBATh M3yYCHHbIC KBAHTOBBIE SBJIEHUS U NPOLECCHl, MCIONb3yd (hU3NUecKue
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTA CBETA, DHEPTUSH UMITYIIHC
(dhoToHa, IepHO/I MoTypacaja, YHEPTUS CBSI3U ATOMHBIX SI7IEp, TIPU ONMMCAHUUTIPABIIILHO TPAKTOBATh
(bu3MYECKUN CMBICI UCTIONB3YEMbIX BEIMYNH, UX 0003HAUCHUSI UEIUHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JIAHHYIO (DU3MUYECKYI0 BEIMYUHY C APYTUMHU BEIMYMHAMM, BBIYUCIATH 3HAUCHHE
(bU3UIECKON BETUIHHBL;

AQHAIM3UPOBATh (PU3MUECKUE TPOIECCHl W SBJICHHSA, HCHOIB3Ys (DHU3MYECKHE 3aKOHBI U
NPUHIUINBL: 3aK0H OMa, 3aKOHBI MTOCIIEI0BATEIBLHOTO U NMaPaJUIEIBHOTO COSIMHEHUS POBOIHUKOB,
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3akoH  JDkoyns—JIeHna, 3aKkOH  3JIEKTPOMAarHUTHOM  WHAYKUHUH, 3aKOH MPSIMOJIMHEWHOTO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI NPEIOMJICHHUS CBETa, ypaBHEHHE
OnHmTeitHa 1 hoTtodPdexTa, 3aKOH COXpaHEHUs] SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAaHEHHUs JIEKTPUUECKOrO 3apsi/ia, 3aKOH COXpaHEHMs MacCOBOI0 YMcIIa, ocTynarel bopa, 3akoH
palMOaKTUBHOIO paclafa, MpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpaXEHUE U YCJIOBUS (TpaHULlbl, 00JaCcTH) IPUMEHUMOCTH;

ONpPEEIIATh HAIpPaBJIECHUE BEKTOpPa MHIYKIUM MarHUTHOTO MOJS IPOBOJHUKAC TOKOM,
cuibl AMriepa u cuisl JlopeHna;

CTPOUTH M OMMCHIBATh N300paKeHKE, CO3/IaBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOH JIMH301;

BBINOJIHATh OSKCIEPUMEHTHI 110 HCCIIEAOBAaHUIO (U3MYECKUX SBICHUH M NPOLECCOB C
HCIIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX U3MEPEHUI: NIPU 3TOM (POPMYIUPOBAThH NpolIemMy/3anaqy
M TUNOTe3y  y4yeOHOro  HKCIEpUMEHTa, coOuparb YCTaHOBKY M3 NPEJIOKEHHOIO
000py0BaHus, IPOBOUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIISATh MpPSMble M KOCBEHHbIE H3MEpPEHHs (PU3UUECKUX BEJIWYHMH, IPH 3TOM
BbIOMpPATh ONTHMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJIb30BaTh W3BECTHBIC METOAbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAHHEM IPSIMBIX W3MEPEHHM:
IPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHUPOBaTh PpE3yJbTaThbl IOJIYYEHHOM 3aBUCHUMOCTHU
(¢u3nYeCcKUX BEJUYUH B BUJE TaOIUI U rpauKOB, Je/1aTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;

coOmroaaTh mpasuiia 0€30MacHOro TpyAa IpU NPOBEACHUH UCCIIEI0OBaHUI B paMKaXy4eOHOTo
AKCIIEPUMEHTA, Y4eOHO-MCCIEAOBATEIbCKOM W TPOEKTHOW JESITEIBbHOCTU C HCIIOJIb30BAHUEM
M3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS;

UCTIOJIb30BaTh MPH PEUICHUN Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOIOTUU
U1 TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU U IPEACTABICHUAY4€OHOIN U HayqHO-TIOMYJIAPHOI
nH(pOpMalnK, TTOITYYEHHON U3 Pa3iNYHbIX UCTOYHUKOB, KDUTHUECKH aHAIU3UPOBATh MOIY4aeMYIO
UHPOPMAIIHIO;

OOBSICHATH MPUHIMIIBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pPa3jindaTh
yCII0BHUs UX 0€30MaCHOTO UCIIOIB30BAHUS B IOBCEIHEBHON KU3HU;

IPUBOJIUTh NPUMEPbl  BKJIAJa  POCCHUMCKUX UM  3apyOeXHBIX  y4€HBIX-(DU3HKOB B
pa3BUTHE HAayKH, B OOBSCHEHUE IMPOLECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHIi;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (HU3UKE B IOBCEJHEBHOM  JKU3HHU IS
obecrieueHHs 0€30MaCHOCTU MpPU OOpallleHUuH ¢ NPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMH, IS
COXPAHEHMs 3/I0POBbsI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOI0 IOBEJIEHNS B OKpYXKaroIleH cpese;

®opmupyemMble KOMIIETCHIIUT

5.1. Bemycknuk, ocouBimuii [IIIKPC, nomken o6nagaTte oOMMMU KOMIETCHITUSMU,
BKJIIOUYAIOIUMU B ce0s1 CITOCOOHOCTB:!

OK 1. [loHumMaTh CymHOCTh ¥ COLMAIBHYIO 3HAUUMOCTh Oynyiei npodeccuu, mposBisaTh K
HEW yCTOWYUBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO NESATEIBHOCTh, MCXONS W3 IIEM U CHOCOOOB ee
JOCTHKEHHUSI, ONIPEIETICHHBIX PYKOBOJAUTEIIEM.

OK 3. Ananm3upoBaTh pa0bOUYyI0 CHTYaIlHIO, OCYIISCTBIATh TEKYIIMA W HWTOTOBBIN
KOHTPOJIb, OLEHKY ¥ KOPPEKIUI0 COOCTBEHHOH JESTEIbHOCTH, HECTH OTBETCTBEHHOCTH 3a
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pe3ynbTaThl CBOCH PabOTHI.

OK 4. OcymiecTBisITh MOUCK WH(OpPMAIIUK, HEOOXOIUMOM 17151 2PPEKTUBHOTO BHITTOTHEHHUS
npodeccuoHaNbHBIX 33/1a4.

OK 5. Hcnonw3oBaTh  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npodeccuoHaNbHO 1eATEeTbHOCTH.

OK 6. Paborate B KoMaHzae, 3(PQPeKTHBHO 0OLIATBCA C KOJJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMH.

OK 7. HcnonHsATh BOMHCKYIO OOS3aHHOCTb, B TOM YHCIJIE C MPHUMEHEHHEM MOJy4EeHHBIX
po¢eCCHOHANTBHBIX 3HAHUH (/IS FOHOIIICH).

5.2. Bwmycknuk, ocouBmmii IIIIKPC, nmomken o6namateh mnpodeccrnoHaIbHBIMU
KOMITIETEHIIUSIMHU, COOTBETCTBYIOIIIMMHU BUJIaM JESITEIbHOCTHU:

5.2.1. TloxroroBka MaTepHajoB, WHCTpyMEHTa, 00OpynoBaHMsA, pabodero Mecra s
U3TFOTOBJIEHUS XyJ0KECTBEHHBIX U3IEIINN U3 METalIa.

IIK 1.1. OueHuBaTh KayecTBO MAaTEpPHANIOB, IPEAHA3HAYEHHBIX JJIS HW3TOTOBJICHUSA
METAUTNYECKUX XYHAO0KECTBEHHBIX U3/ICIUH.

[1K 1.2. IIpoBepsTh UCIIPaBHOCTh HHCTPYMEHTOB U 00OPY10BaHUSI.

[IK 1.3. PanimoHanbHO OpraHU30BBIBATH pabodyee MECTO.

5.2.2. BeinonHeHHe TEXHOJOTMYECKUX oOmepanuii mo oOpaboTKe METauioB, CIUIABOB C
Y4ETOM TPAJAULNOHHBIX METO/I0B U3TOTOBJICHHUSI Xy0’KECTBEHHBIX H3EIIUM.

[1K 2.2. BBIMOTHATS TEPMUYECKYIO M MEXaHUYECKYIO 00pa0OTKy METaJIIOB.

[1K 2.3. BbIMOJHATH OTJIMBKY CJIOKHBIX IOBEJIUPHBIX U XYJ0’KECTBEHHBIX W3JEIUN U UX
JeTajgei U3 [BETHBIX METAUIOB M MX CIUIABOB, YYI'yHa M CTaJM B KOKHJIb WIH (OPMY, CIOKHBIX
XYI0KECTBEHHBIX M3ACNUN U3 cepedpa U 30JI0Ta MO BHIIIABISEMBIM MOJCIISM.

IIK 2.4. BeimosHATh (HOPMOBKY XYHAOKECTBEHHBIX HM3CIHH CO CIOXHBIM PUCYHKOM M HX
JeTasel pa3InyHbIMU CIIOCOOAMH.

I1K 2.5. BeInonHATh pa3inuyuHble BUbl YEKAHKH.

I1K 2.6. PecTaBprupoBaTh Xy[0KECTBEHHBIE U3/ U3 METAILIA.

5.2.3. Benenue nHAMBUAYAIBHON TPYJOBOM N€ATEIBHOCTH.

1K 3.4. Hect »MyIIeCTBEHHYIO OTBETCTBEHHOCTD X035UCTBYIOMIETO CYOBEKTA.

[1K 3.5. BecTn nokyMeHTauiO yCTaHOBIEHHOTO 00pasIia.
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TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue Conepsanne y4eGHOro MaTepHuaJia (0CHOBHOE 1 NPpo()ecCHOHAIBHO- O0bém | Popmupyemble
pasjaeia OPHEHTHPOBAHHOE), J1A00PATOPHBIE H MPAKTHYECKHE 3AHATHS, MPUKJIATHON MOTY.Ib gacop | ommerenuui
(Tembl) Kypca (Ipu HAJTHYHH)
1 2 3 4
Pa3nen 1. ®dusznka u MeTOIbI HAYYHOT0 MO3HAHUSA 2
®u3nKa U METOJIbI 1.1 | ®dusuka — Hayka o mnpupoje. Hayunble MeTonbl MO3HAHMA OKpYyXkarolero mupa. Poib OK 1
Hay4YyHOTO MIO3HAHUS OKCIEpUMEHTa M TEOpPHHM B TpOIEcCe IMO3HAHMSA TNPHUPOJbI. DKCIEPUMEHT B (DU3HKE. OK 2
MogenupoBanue (usnueckux siBIeHUM U mpoueccoB. Hayunble rumotessl. dusnueckue OK3
3aKOHBI UTeOpUH. [ paHUIIBI TPUMEHUMOCTHU (PU3HUECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHUS. OK 4
Pors m Mecto ¢usumku B (QOpMHUpPOBAHWM COBPEMEHHOW HAyYHOW KAapTUHBI MHUpPA, B OK 5
MPaKTUYECKON ESITENTbHOCTH JIFOIEH OK 6
Pasznen 2. Mexanunka 40/16
Kunemartuka 2.1 | Mexannyeckoe aBmwkeHre. OTHOCHTEIBHOCTh MEXaHUYECKOTOIBIKeH!s. CucTtema OK 1
orcuéra. Tpaekropus. [lepemernienne, CKopocTb (CpeHsss CKOPOCTb, MTHOBEHHAsI OK 2
CKOpOCTh) UYCKOPEHHE MaTepUaIbHOM TOUKH, UX ITPOEKLUN HAa OCU CUCTEMbl KOOPIMHAT. OK 3
CrnosxeHue nepeMelieHuii ¥ cIoKeHneckopocTeil. PaBHOMepHOE 1 paBHOYCKOPEHHOE OK 4
npsMOoJIMHEHOE nBMKeHue. [ padukn 3aBUCIMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHHS, OK 5
MyTH U IEPEMEIICHUS] MaTepPUAIbHOW TOUKHOT BpeMeHHU. CBOOOIHOE MajieHHne. Y CKOpeHHe OK 6
cBoOoHOrO nageHus. KpuponuHeiiHoe nBmxenue. [[BrkeHe MaTepUaIbHOW TOUKH 110 OK 7
OKPY>KHOCTH C TIOCTOSTHHOM TTOMOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocTb. [lepron u yactora oOpamenus. LleHTpocTpeMUTeIbHOE yCKOPEHUE.
JnHamuka 2.2 | Ilpunuun otHocuTensHOCTH ["anunes. IlepBeiii 3akoH Hetotona. MHepinanbHble cCHCTEMBI OK 1
otcuéta. Macca tena. Cuna. [Ipunuun cynepnosuiuu cuil. Bropoii 3akon Hetotona st OK 2
MaTepuaabHOoi Touku. Tperuit 3akoH HbroTOHa 11 MaTepraIbHbIX TOUEK. 3aKOH OK3
BceMupHoro Tsarorenus. Cuna Tspkectu. Cuna ynpyroctu. 3akoH ['yka.Bec tena. Tpenue. OK 4
Cuna tpenus. Koapduuuent tpenus. [loctynarensHoe u BpauiaTeabHOSABUKEHHUE OK 5
abcotoTHO TBEPAOTO Tesla. MOMEHT CHUJIbl OTHOCUTENIBHO OocuBpateHus. Ilnedo cuibl. OK 6
3akoHbl coxpaHeHus B | 2.3 | IMmynbc MaTepuanbHOM TOUYKH (Tea), CHCTEMbI MaTEPUATBHBIX TOUYEK. VIMITyIIbC CHITBI 1 OK 1
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MEXaHUKE M3MEHEHHEUMITYJbca Tella. 3aKOH COXpaHeHUs uMnynbca. PeaktuBHoe nBmxenue. Pabora OK 2
cuibl. MomHoCTh cuiibl. KuHeTnueckasi sHeprusi MaTepuaibHo Touku. TeopemMaod OK 3
M3MEHEHUU KMHeTHh4ecKoi sHepruu. [lorenunansHas sueprus. lloreHunansHas sHeprus OK 4
yrnpyroaepopMupoBaHHOU NpyxuHbl. [loTeHnnanpHas 3Heprus Tena BOJIU3U NOBEPXHOCTH OK 5
3emuin. [loTeHnmanbHble U HEMOTEHIUAIbHbIE CUIIbL. CBA3bPa00THl HEMOTEHIIUAIBHBIX CUII OK 6
C U3MEHEHUEM MEXAHNYECKON IHEPIUH CUCTEMBI TENl. 3aKOH COXPAHEHHUSI MEXaHUYECKON OK 7
SHEpIruu. YIpyrue U HEYNpyrue CTOIKHOBEHHUS.
Jlabopamopusie padomut (6): VI3yueHue HepaBHOMEPHOTO JTBUKEHUS C LIEIBIO JITTP I[IK 3.4
onpeeNeHUus MTHOBEHHOMCKOpocTU. M3yueHue ABMKEHUS IIapuKa B BA3KOW KUAKOCTH. 6 I[IK 3.5
W3ydeHue nBU>KeHUs Tena, OpPOIIEHHOTO TOPU30HTANIbHO. MccnenoBanue ycinoBuit
paBHOBecCHsI TBEPJIOTO TeJa, UMEIOLLEro OCh BpauleHus. MccnenoBanre 3aBUCUMOCTH CUJT
YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U pE3UHOBOM 00pasle, OT UX AeGopMaiiu.
HccnenoBanue cBs3u pabOThI CHITBI ¢ U3BMEHEHHEM MEXaHMUYECKOW YHEPTrUH Teja Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO HKI'yTa.
CamocTtosiTesibHasi padoTa CTYJAEHTOB: NOMEHYUANbHbIE U HENOMEHYUAIbHbIE CUTIbLL. 16
Cea3b pabomvl HENOMEHYUANbHBIX CUN C USMEHEHUEM MEXAHUYECKOU IHepP2UU CUCTHEeMbl
men. Ilepsas kocmuueckas ckopocms. Buovl mpenus (noxos, ckonvocenus, kauenus). Cyxoe
mpenue. Cuna mpenusi cKoavdcenus u cuia mpenus nokos. Cuna conpomugnenusi npu
08udICeHUU mela 8 HCUOKOCMU UTU 2d3e.
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME K 1.2
Texunuueckue ycmpoticmea u npaxmuieckoe npumeHeHue. CiuoMeTp, IBHKCHUE I[IK 1.3
CHApSIZIOB,IIEMTHBIE U PEMEHHBIE NTepelaun; BOJOMET, KONEP, MPYKUHHBIN TUCTOJET,
JBIDKEHUE PAKEeT; MOIIIUITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITYyTHUKOB. Yciosus
PpasHosecusi meeépoo2o meid.
Pa3nen 3. MouiekyasipHasi pU3MKa U TEPMOIUHAMHKA 26/10
OcHoBbl MonekynsgpHo- | 3.1 | OcHOBHBIE MOJOKEHUS MOJEKYISIPHO-KHHETUYECKON T€OPUH U UX OMBITHOE 00OCHOBAaHHE. OK 1
KMHETHYECKON TEOpUHU XapakTep JBUKEHHUS U B3aUMOJECHCTBUS YaCTHI] BelecTBa.Moaenn CTpoeHus Ta30B, OK 2
KHUIKOCTEH U TBEPABIX TEJ U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH. OK 3
Komungecto Bemectsa. [loctossHHas ABoranpo.TemnoBoe paBHoBecue. Temneparypa u e€ OK 4
n3mepenue.lllkana remneparyp Lenbcus. Moaens uneansHoro raza. OCHOBHOE ypaBHEHHE OK 5
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MOJICKYJIIPHO-KHHETUYECKOMTEOPUH UeaTbHOr0 raza. AGCOIIOTHAs TEMIIEpaTypa Kak Mepa OK 6
CpelHEN KNHETUYECKON SHEPTUH TEIJIOBOT0 ABMKEHUS YacTull rasa. lllkamna remneparyp
KenwBuna.l'a3oBbie 3akoHbl. YpaBHeHUuEe MenaeneeBa—Knanelipona. M3omnporeccs B
UJ€JIbHOM Tra3e C MOCTOSSHHBIMKOJINYECTBOM BEIIECTBA.
I'padmuaeckoe npeacTaBaeHne H30MPOIIECCOB: H30TEPMA, H30X0pa,n300apa.
OcHOBBI 3.2 | TepmonuHamudeckas cucTeMa. BHYTpeHHSSI SHEPTHS TEPMOIUHAMUYECKON CUCTEMBI OK 1
TEPMOJIUHAMUKHI crocoObl e€ n3meHenus. KonnuectBo TemioTsl v paboTta. BHyTpeHHss sHEprust OK 2
OJIHOATOMHOTO MJEAJIBHOTO Ta3a. Buasl Temionepenayun: TenI0npOBOIHOCTb, KOHBEKIIMS, OK 3
U3IIydyeHHue. Y enbHas TeII0EMKOCTD BelecTBa. Koan4uecTBO TEIUIOTHINIPH TEIUIONEPE1aye. OK 4
[Tonsitre 06 agunadaTHoM mponecce. llepBelii 3akoH TepmoarHaMuku. [IpuMenenue nepBoro OK5
3aKOHa TePMOAMHAMUKH K H3ompolueccaM.I'paguueckas uHTeprperanus paboTsl rasa. OK 6
Bropoii 3akoH Tepmoaunamuku. Heo6patumocTs nponeccoss npupoae. Koaddunnent
MOJIe3HOTO JIeiicTBUs TerioBoi MammHeL. Lk Kapro u ero ko3¢ unmenTmnonesnoro
JIEUCTBUSL.
ArperaTtHble 3.3 | [Tapoobpa3zoBanue u koHAeHcanus. Mcapenne u kuneHne. AOCOIIIOTHAS H OTHOCHTEITbHAS OK1 OK2
COCTOSIHMSI BEILIECTBA. BJII&KHOCTh BO31yXa. Haceimennsiiinap. Y aenpHas TEIUIoTa napooopa3oBaHHUs. OK3 OK 4
da30BbIE IEPEXOIBI 3aBUCUMOCTB TEMIIEpATyphl KulieHus ot nasieHus. Teépaoe teno. Kpucrammueckue u OK 5
amopdHble Tena. AHU30TPONHUs CBOMCTB KpucTaiioB. JKunkue kpuctaisl. [naBnenue u OK 6
Kpuctayum3anus. Y aenbHas TeroTamiabienns. Cyonumanus. Yp- € TeTioBoro 6ananca.
Jlabopamopuwvie padomut (5): Onpenenenue Maccsl BO3yxa B KJJaCCHOW KOMHATe Ha JIITP IIK 3.4
OCHOBE M3MEpeHHI 00BhEMa KOMHATHI, JaBieHus. McciieqoBanue 3aBUCUMOCTH MEXIY 5 IIK 3.5
IapaMeTpaMu COCTOSIHHS pa3peKeHHOTO0 rasa. MizMepenue yneapbHO! TEIIOEMKOCTH.
N3mepeHne 0THOCUTENBHOM BIaKHOCTH BO3ayXa. V3yueHue nedopmMannu pacTsHKEHHs.
CaMocTosiTe1bHasi padoTa CTYAEHTOB: bpoynosckoe Osudcenue. Jupghysus. Macca u 10
pazmepbl monexkyn. 3axon [lanbmona. Peaxkmuenvie oOsucamenu. Tennogvie mauiumbi.
IKonoeuueckue npod.1eMblmenI0dIHePeemuKU.
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME K 1.1
Kunkue kpucraiisl; [IJpumeHeHne KUIKUX KPUCTAUIOB B IMPOMBIILICHHOCTH; I[IK 1.2
KoHcTpyKkIMOHHAs TPOYHOCTh MaTEPUAJIa U €€ CBA3b CO CTPYKTypoW; Bimsnue I[IK 1.3
nedekToB Ha (pU3UUEeCKUEe CBOMCTBA KPHUCTAIOB. TeXHUYECKHE YCTPOMCTBA U K 2.2
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MPaKTUYECKOEe IPUMEHEHHE: TepMOMeETp, 6apomeTp. IIpHHIUIIBIIEHCTBHS TETTOBBIX IIK 2.3
MmarvH. [Ipeobpa3oBaHus SHEPTUU B TEIUIOBBIX MallliHaX. TeXHUYECKHE YCTPOHUCTBA U [IK 2.4
MPaKTHYECKOe MPUMEHEHHE: ABUTAaTeIh BHYTPEHHET O CTOPaHUs,0bITOBON XOIOANIBHUK, [IK 2.5
koHauoHep. CoBpeMeHHbleMaTepuaibl. TeXHUUYeCKHe yCTpOMCTBA U MTPAKTHUECKOE [IK 2.6
MIPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP, TEXHOIOTUHUITOTYUCHHUS
COBPEMEHHBIXMATEPUAJIOB, B TOM YUCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTUH
Pazgen 4. DaekTpoauHaMuKa 54/25
DIEeKTpOCTaTUKA 4.1 | DnexTtpusanus Teu. DNeKTpudeckuitzapsa. JlBa Buaa sIeKTpUIECKUX 3apsoB. OK'1
[IpoBOHUKY, AUPNEKTPUKHU U TTOTYIPOBOJIHUKH. 3aKOH COXPaHEHHUSI AJIEKTPUIECKOTO OK 2
3apsna. Bzaumopeiicteue 3apsaaoB. 3akon Kynona. ToueuHslil aneKTpruaecKui3apsi. OK 3
Onektpuueckoe nojue. Hanpsok€HHOCTH anekTpudeckoromnons. [Ipunuun cynepno3sunumn OK 4
AIIEKTPUYECKUX NOoJIeH. JINHUM HanpsHKEHHOCTH AiieKTpudeckoromnons. Pabora cun OK 5
anekTpocrarnueckoronodis. [lorennuan. Paznocts norenuuanos. usnexkrpudeckas OK 6
MPOHUIIAEMOCTh. DNEKTPOEMKOCTh. KOHIeHCaTOp. DNEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCcAaTopa. DHEPIHUsl 3apsSKEHHOT0 KOHJIEHCATOopa.

[TocTostHHBIM 4.2 | DnexTpuyecKuil TOK. Y CIOBUS CYIIECTBOBAHUS 3IIEKTPHUUECKOro Toka. ICTOUHMKH TOKa. OK'1
AJIEKTPUYECKUM TOK. Cuina toka.lloctostnubiil Tok. Hanpsiokenue. 3akon OMa [iJ1g y4acTka Henu. DJIEKTPUIECKOoe OK 2
Toxu B pa3muyHBIX COTpPOTHBIICHHE. Y IeIbHOE CONPOTUBIIEHUE BemlecTBa. [locienoBarenbHoe, napamienbHoe, OK3

cpenax CMEIIAaHHOE COSAMHECHHE MTPOBOTHUKOB. PaboTa anmekrpudeckoro Toka. 3akoH Jkoymsa— OK 4
Jlenua. MOILIHOCTBAIEKTPUUECKOTO TOKA. DIIEKTPOJABUKYILAS CUJIa U BHYTPEHHEE OK'5
COMPOTHBIICHUE UCTOYHUKA TOKA. 3akoH OMaasis MOIHOM (3aMKHYTOM) 3JIEKTPUIECKON OK 6
enu. DNeKTPUIECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MYYKOB. [loynpoBoIHUKY.
CobcTBeHHas U MpUMeECHasi IPOBOIUMOCTb MOIYIIPOBOAHUKOB. CBolicTBa P—N-niepexoja.
[TonympoBoiHUKOBBIE TPUOOPHL. DIEKTPUUECKHUI TOK B paCTBOPAX M pacIiiaBax
ANIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS AUCCOLMALINA. DIIEKTPOIIN3. DIEKTPUUECKUNA TOK B
razax.CamMocCTOsATEbHBIM U HECAMOCTOSATENbHBIN pa3psl. [Inazma.

MarnauTHoOE€ noJse. 4.3 | TlocTostHHBIC MarHUTHI. B3anMoieiicTBHE TOCTOSSHHBIX MATHUTOB. MarHUTHOE TOJIE. OK 1

DNeKTpOMarHuTHas BekTop marauTHOM HHAYKUMU. [[pUHIUI Cyneprio3UIIMK MAarHUTHBIX Nosiel. Jlunuun OK 2

UHIYKIUS MarHuTHoM uHAykuuu. KaptrHa JTMHUA MarHUTHON MHYKLIUU MOJISI IOCTOSIHHBIX OK 3

MarHuToB. MarHuTHOE MoJie MPOBOJIHUKA ¢ TOKOM. KapTuHa JTuHUI HHAYKIIUN OK 4
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MarHUTHOTI'O MOJIS JJIMHHOIO IIPSMOI0 IIPOBOHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBO/IHUKA,
KaTyIK# ¢ TOkoM. OnsIT Opcrena. BzanmoaelictBue npoBoIHUKOB ¢ TokoM. Cuita Ammnepa,
e€ monyinb U HanpasieHue. Cuina JlopeHua, e€ Moaynb U HanpaBieHue. [[Brxenne
3apsHKEHHON YaCTHUIBI B OJTHOPOJIHOM MarHUTHOM Toiie.Pabota cuel Jlopenna. SBienne
ANEKTPOMarHUTHOMMHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIYKIMH. DIEKTPOABUKYILAS
CWJIa MHAYKIMH. 3aKOH JIeKTpoMarHuTHol nHaykuuu dapanesd. Buxpepoe anekrpuueckoe
noJie. DIIEKTPOABUKYILAs CHUJIa UHIYKIUUB MPOBOAHUKE, JBUKYIIEMCS IOCTYATEIbHO B
OJTHOPOJHOM MarHUTHOM moJie. [IpaBumno Jlenmna. UHAyKTUBHOCTS.

SIBneHre caMOMHAYKIMH. DIEKTPOABIKYIIASICHIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOT O M0JI KaTyIIKUC TOKOM. DJIEKTPOMarHUTHOE TOJIE.

OK'5
OK 6

Jlabopamopusie pavomut (6):

W3mepenue 31eKTpoEMKOCTH KOHJIeHcaTopa. M3yueHne cMemanHoro COeMHEHUS
pesucropoB. M3mepenne 3/1C nCToOYHMKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHHUS.
Habmonenue snexrponusa. MccnenoBanue 1elcTBUS MOCTOSSHHOIO MarHUTa Ha PaMKYy C
TOKOM. VccnenoBanue siBIEHNS 2IEKTPOMarHUTHOW MHAYKIIHH.

JIITP

IIK 3.4
K 3.5

CaMocTosiTe1bHAsI pad0Ta CTYAEHTOB: BuObl 21eKmpuyecKux paspsaoos;, nekmpuieckue
paspsaovl Ha cayocoe uenosexa;, Monnus - 2a306biti paspsad 6 NPUPOOHLIX YCIOGUSX,
Axycmuueckue ceolicmea NOnynpoBOOHUKOE, DNeKMPOHHAS NPOBOOUMOCIb MEMAnios u
ceepxnposooumocms,; Moanus.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

[IpoBOAHMKY U TUANEKTPUKU B AIEKTPOCTATHUECKOM TOJIE.

KopoTtkoe 3ambikanue. D1eKTPOHHASI POBOJAUMOCTD TBEP/IBIX METAIIIOB. 3aBUCUMOCTh
COINPOTHUBIIEHUS METAJJIOB OT TeMIEpaTypbl. CBEpXIPOBOAUMOCTh. TeXHUUECKHE
YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHUE:IIEKTPOCKOIL, JJIEKTPOMETP,
JIEKTPOCTaTHYECKas 3alUTa, 3a3€MIIEHUE JIEKTPONPHOOPOB,KOHIEHCATOD,
KOIApOBAJIbHBIAAINIIAPAT, CTPYHHBIN NpHUHTEP. TeXHUUECKHE YCTPOUCTBA U ITPAKTHUECKOE
IIPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,UICTOUHUKH TOKa,

3JIEKTpOHArpeBaTeNbHbIE PHUOOPHL,AIIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHBIICHUSI, BAKYYMHBIN AMO/, TEPMUCTOPBI U (POTOPE3UCTOPHI, OJITYIIPOBOAHUKOBBIN
JMOJI, TajbBaHUKA. TeXHUYECKUE YCTPOUCTBA UIIPAKTUYECKOE IPUMEHEHUE TIOCTOSTHHBIE
MarHHThl, 3JI€KTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEINIIEMEHTAPHBIX YaCTULl,

IK 1.1
[IK 1.2
IIK 1.3
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WHYKIIMOHHAS [1€Yb.

Pasgea 5. KoeGanus u BOJTHBI

37 /17

Mexannueckue u 5.1 | KonebarenbHas cuctema. CBOOOAHbIE MeXaHUUeCKHe Kosebanus. ['apmonnueckue OK 1
3JIEKTPOMArHUTHbBIE konebanus. [lepuon, yactora, ammutyna u asza konedanuid. [ [py>KMHHBIN MasSTHHK. OK 2
Kosie0aHus MatemaTuueckuil MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBpaienue OK3
SHEPTUUNIPU TapMOHHUYECKUX Koniebanusx. KonebarenpHblil KoHTYp. CBOOOIHBIE OK 4
3JIEKTPOMArHUTHBIEKOJICOAHUS B HICAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOT U MEXIy OK5
MEXaHUYECKUMU U 3JIEKTPOMarHuTHeIMU KoseOanusmu.@opmyna TomcoHa. 3akoH OK 6
COXpaHEHHUs SHEPTHH B HJICAIbHOM KojiebaTenbHOM KoHType. [IpeactaBnenue o I[K 1.2
3aryxarlux KojaebaHusx. BelHyX1eHHbIe MeXaHUUecKHe KojeOanus. Pe3oHaHc. I[IK 1.3
BriHyX/1eHHbBIE 351eKTpOMarHuTHele koseOanus. IlepemMennsblil Tok. CHHYCOUAATBHBIN
IIEPEMEHHBII TOK. MOIIIHOCTh IEPEMEHHOI0 TOKa. AMIUIUTYIHOE U AEHCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HANPSIKEHUS.
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COJlePKAHME
Tpancdopmarop. [IponsBoacTBo, epeaada u MOTpeOICHUE ANEKTPHUIESCKON IHEPTHH.
OKOJIOTUYECKUE PUCKU MPU POU3BOICTBE 3JIEKTpo3Heprun KynpTypa ucnosiab3oBaHus
AJIEKTPO3HEPIHH B TOBCEAHEBHOMKN3HU. TEeXHUUECKHE YCTPOWCTBA UITPAKTUYECKOE
IIPUMEHEHHUE: IIEKTPUUECKUI 3BOHOK, F€HEPATOPIIEPEMEHHOI O TOKA, TMHUH
AIIeKTponepeaay.
Mexanuueckue u 5.2 | MexaHunueckue BOJHbI, yciaoBuspacnpoctpanenus. [lepuon. CkopocTs pacipocTpaneHus U OK 1
3JIEKTPOMAarHUTHBIE JuirHa BosHbL. [Tonepeunsle u npooiapHbIe BOIHBL. MHTephepeHuus u qudpakuns OK 2
BOJIHBI MeXaHW4YeCKHnX BOJH. 3BYK. CKOpOCTh 3ByKa. [ poMKkocTh3ByKa. BeicoTa ToHa. TemOp 3ByKa. OK 3
DNIEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3JIy4Y€HHUS AIEKTPOMarHUTHBIX BOJIH. B3anMHas OK 4
opueHTanus BekTopoB E, B, v B anexkTpoMarHuTHOM BojHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX OK 5
BOJIH:OTpaXXEHHE, MPEJIOMIICHHE, osIpu3anus, 1uppakius,uarepdepeniys. CKopocTh OK 6
AJEKTPOMArHUTHBIX BOJH. [1Ikana 351eKTpoMarHUTHBIX BOJIH. [IK 1.2
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHME I[IK 1.3

[IpumeHeHre 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE M ObITY. [IpMHIMIBI paguocBsA3U U
TelneBUACHUA. Panuonokanus. OJIEKTPOMarHUTHOE 3arpsi3HEHUE OKpYXKAloUIeHl cpenbl.
TexHu4eckrue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHME: MY3BIKAJIbHBIE WHCTPYMEHTHI,
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YJIBTPA3BYKOBAs IUArHOCTUKA B TEXHUKE U MEJULIMHE, pajap, paluONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neup

Jlabopamopusvie padvomot (2): JITTP [IK 3.4
HccnenoBanue 3aBUCUMOCTH TMEPHOAA MAIIBIX KOJIEOaHUH rpy3a Ha HUTU OT JJIUHBI HUTH U 2 IIK 3.5
Macchl rpysa. MccnenoBanue nepeMeHHOro ToKa B LIEMH M3 MOCIEA0BATEIBHO

COEIMHEHHBIX KOHJEHCATOpa, KaTyIIKU U Pe3UCTOopa.

OnTHka 5.3 | 'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHUECBETa B OHOPOIHOM cpejie. OK 1
JIyu cBera. ToueuHsblil UCTOYHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPAKEHHSI CBETA. OK 2
[TocTpoenune nzobOpaxkeHuit B Iuiockom 3epkaie.lIpenomienue cBera. 3aKOHBI OK 3
MpeJIOMJICHUS CBETa. AOCOJIFOTHBIN MOKa3aTelb peoMieHus. [looHoe BHyTpeHHEee OK 4
oTpaxeHue. IIpenenbHbIi yroil IOJHOTOBHYTPEHHETO OTpakeHus. J(ucnepceus cBeTa. OK 5
Cnoxnblii coctaBoenoro csera. L[et. Cobuparomue u pacceuBaromye JuH3bl. ToHkas OK 6
nuH3a. DOKyCHOE pacCTOSIHUE U ONTHYECKas Cujla TOHKOM JnH3bL. [locTpoenue OK7
n300pakeHUI B COOMPAIOIINX M paccerBarOMuX JuH3ax. DopMynaTOHKOM JIMH3HI. IIK 3.4
VYBenuuenue, raBaeMoe JMH301. BonmHoBas ontuka. MaTtepdepennmsicera. KorepeHtHoie IIK 3.5
MCTOYHUKHU. Y CJIOBUS HAOIIOJCHUS MAKCUMYMOBH MHHUMYMOB B HHTEP()EPEHIIMOHHOI
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIXUCTOUHUKOB. J{udpaxius ceeta.

HudpakimonHas pemérka. Y clioBue HaOIIOACHHS TJIaBHBIX MAKCUMYMOB TIPH MaJCHUH
MOHOXpPOMaTHYECKOI0 CBETa Ha AUPpaKkIMoHHYI0 peméTky. [lonspusanus ceera.
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlePKAHME
TexHuyeckue ycTpoiicTBa UIPAKTUYECKOE MPUMEHEHUE 0UKHY, JIyna, (poToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJJOKOHHASIONTUKA, TU(PAKITMOHHAS
PeIIETKA, OJIIPOU/I.
Jlabopamopusie pabomot (3):  VI3sMepeHue nmokasartelis MPeIOMIICHUS CTEKIIA. JITTP [IK 3.4
HccnenoBanue cBoiicTB n300pakeHuii B muH3ax. Habmtogenue nucnepcun cBeta 3 IIK 3.5
CamocrosiTesibHas padoTa cTyaeHTOB Passumue cpedcma cesasu u paouo. Omxpvimue u 17

npumeHenue 8blCOKOmemMnepamypHou ceepxnpogooumocmu, CoepemMeHHas CnymHuKo8as
cea3v; Cospemennvle cpedcmea ceasu. Penmeenosckue nyuu u ux npumenenue 8 mexuuxe,
meouyune. I onocpagus u ee npumenetue.

IIpeoenvl npumenumocmu 2ceomempuiecKoti ONMuUKU.

29




Pa3nen 6. OcHoBBI cnienuaabHOI Teopuu oTHOcUuTeAbHOCTH (CTO)

OCHOBBI 6.1 | I'paHuIlbl NPUMEHHUMOCTH KJIACCUYECKOW MeXaHUKHU. [locTyaThl criennaibHON TeOpun OK1O0OK?2
CIIELIUAIILHON OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYyME,IPUHLIUII OK 3 OK 4
TEOpUU OTHOCHUTEJIBHOCTH DWHIITEHHA. OTHOCUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMeJIEHNE OK 50K 6
OTHOCUTEJIBHOCTH BPEMEHU U COKpAIllEHUE AJTUHBI. DHEPrusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs3b MACCHI C DHEPTrUEH U UMITYJILCOM PEIIITUBUCTCKON YACTUIIbI. DHEPT S TTOKOS.
CaMocTosiTe1bHAsA padoTa CTYIEHTOB — COOOILEHUS, JOKIIaIbI 2
Pa3znen 7. KBanroBasi pusuka 8/7
DOnemeHThl kBaHTOBOW | 7.1 | ®oTonbl. @opmyna [lnanka cBs3u SHEPrUu POTOHA C €r0 YACTOTONW. DHEPTUs U UMITYJIbC OK 1
ONITUKHU ¢dbotona. 3akonbl potorddekra. YpaBHenue DitHmTeriHa 11 Gpororddexra. «KpacHas OK 2
rpanunay gorodddexra./laBneHue cBeta. XuMHYECKOE JEHCTBUE CBETA. OK3
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHME OK 4
TexHuueckre yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: (POTOINEMEHT, (POTOAATUHK, OK 5
colHeYHast OaTtapesi, CBeTO/INO/ OK 6
Crpoenue atoma 7.2 | Monens aroma Tomcona. OnbiteiPesepdopaa mo paccesHuio OK 1
a-yactull. [Tnanerapuas monensaroma. [loctynarsl bopa. M3nydyenue u nornomenue OK 2
(OTOHOB MpH Mepexo/ie aToMa C OAHOTO YPOBHS YHEPTHUH Ha Apyroil. Bumabl ciekTpos. OK3
CriekTp ypoBHEH HEpruM aTromMa BoAopo/ia. BomHOBBIE CBOWCTBA YaCTHII. OK 4
KopryckyIsipHO - BOTHOBOM Tyau3M. OK 5
IIpogeccnoHanbHO-OPHMEHTHPOBAHHOE COECP/KAHME OK 6
TexHnueckue ycTpoicTBa UITPAKTUYECKOE TPUMEHEHHE:CIICKTPAIbHbIA aHAIIN3 K 1.2
(cmexTpockom), 1a3ep, KBAaHTOBBIM KOMIIBIOTED I[IK 1.3
ATOMHOE AP0 7.3 | OtkpeiTHE paanoakTuBHOCTH.ONBITH Pesepdopaa o onpesesieHnio coctaBa OK 2
pannoakTUBHOrO n3nydyeHus. CBoiicTBa anbpa-, 6era-, ramma-u3inyueHusi. OTKpbITHE OK3
MPOTOHA M HeUTpoHa.3apsn sapa. MaccoBoe uucio sapa.Mzoronsl. Ansda-pacma. OK 4
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaj. ['aMma-usnydenue. 3aKOH paalOaKTUBHOTO OK 5
pacmajga. DHeprus CBs3HM HYKJIOHOB B szipe. Anepusie cuibl. JledekT maccsl siapa. SnepHbie OK 6
peakiuu. DneMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA. MeTO bl HAOIOICHUS 1 K 1.2
I[IK 1.3

pPErucTpalvy dJIeMEeHTapHbIXUacTUull. PyH/1aMEeHTAJIbHbIE B3aUMOICHCTBUSI.
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlEPKAHUE
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EnuncTtBO (hmznyeckoit kKapTUHBI MUpa. TeXHUYECKHUE YCTPOUCTBA U MIPAKTHUYECKOE
NpUMEHEHHE: 103UMETp, KaMepa BuiibcoHa, siiepHblil peaktop, aToMHast 6oMoa.

CamocrosiTesibHast padoTa CTyIeHTOB

Onvimot A.I'. Cmonemosa. Omkpwvimue u ucciedosanueghomosghgpexma. Onvimot 11.H.
Jlebeoesa. CnonmaHHoe u 8bIHYHCOeHHOeU3IyyeHue. IKCnepumenmsl, 00Ka3vléaoujue
CILOACHOCMb CMpoeHus 0pa. Bausnue paouoaxmusnocmu Ha Hcuvle opeanu3mbl.
Hyxnonnas mooens sopa I eiizenbepea-Heanenxo. /lenenue ucunmes soep. AoepHuiii
peaxkmop. Tepmosdepuwiti cunmes. [Ipodaemvl u nepcnekmugbla0epHoU IHeP2emuKL.
DKronocuneckue acnexmol 10epHOUIHEPSEMUKU.

I~

Pa3gen 8 . DiieMeHTHI aCTPOHOMMH M ACTPOPU3NKH

212

OJIeMEHTEI
ACTPOHOMHH U
acTpoU3UKI

8.1

Ortanel pa3BUTUs acTpoHOMMH. [IpuKiIaqHOE M MUPOBO33pEHUYECKOE3HAYEHNE aCTPOHOMUM.
Bun 3Bé€3nH0ro0 HeOa. Co3Be3nus, ApKue 3BE3/1bl, IUIAHETHI, UX BUJUMOE JIBUKEHUE.
Conneunas cucreMa. Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ColiHua U
3BE31. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH. [lnarpamma «CrneKkTpajbHbIi Ki1acc —
CBETUMOCTBY. 3BE3/1bl INIABHOM MOCIIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTD
JUTsl 3BE3ATTIAaBHOM 1TOCIIEI0BATEIbHOCTH. BHyTpeHHee cTpoenue 38é31. CoBpeMEHHBIE
IIPEICTABICHUS O IPOUCXOKIACHUU U 3BOIOUNNCONHIA U 3BE€37. THIIBI FaJIAKTHK.
Pannoranaktuky u kBa3apsl. UEpHbIE OBIPHI B sIpax rajakTuk. Beenennas. Pacimmpenue
Bcenennoii. 3akon Xa606ma. Paz0eranue rajnaktuk. MeraranakTuka.

OK 1
OK 2
OK 3
OK 4
OK'5
OK 6

CamocTtosiTesibHast padoTa CTYyJeHTOB

Omanwt scusnu 36¢30. Mueunswiii [Ilymo — nawa ['anaxmuxa. Tlonoscenue u ogudxcenue
Connyas I'anakmuke. Hepewénnvie npobaemor acmpornomuu. Teopusi Bonvuioeo é3pwisa.
Penuxmosoeuznyuenue. Macwmabuas cmpykmypa Bcenennoii.

IN

Pa3nen 9 . O60o0maroiee NOBTOpPeHne

4/4

Oo6o0maromee
MTOBTOPCHHE

9.1

O6o06mienne ©  cucTeMaTu3allds COJAEpKaHus  pasfenoB  Kypca  «MexaHukay,
«MonekynspHasgpu3uKa U TEPMOJUHAMUKAY, « IJIEKTPOAUHAMUKa», «KoneOaHusiu BOIHBI,
«OCHOBBI CHEIUATBFHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas ¢usnka», «IJIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

OK 2
OK3
OK 5
OK 6

CamocTtosiTesibHasi padoTa CTYAEHTOB: peuieHue 3a0ay no 6cemy Kypcy Qusuxu.
Ponv  uzuku u acmponomuu 6 IKOHOMUYECKOU, MEXHONOSUYUECKOU, COYUATbHOU U

|
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ImMu4ecKkou cgepax OesmenbHOCmU 4eno8eKd, poib U Mecmo QU3UKU U ACMPOHOMUU 8
COBPEMEHHOU HAYYHOU KapmuHe Mupd, 3Ha4eHue ONUCAmeNIbHOU, CUCeMamusupyouetl,
00BACHUMENbHOU U NPOSHOCMUYeCKOU QyHKyull usuueckou meopuu, poib Gusuieckou
meopuu 6 OpMUPOBAHUU NPEOCMAsIeHUll O @QuU3UYecKoU Kapmuue Mupd, Mecmo
@uszuueckoii KapmuHvl mupa 6 obwem pady COBPEMEHHLIX eCMeCmBeHHO-HAYUHbIX
npeocmasieHuti 0 npupooe.

Bcero:

180/82
(262)

IIpome:xxyrounasi arrecranusi — J K3AMEH
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