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1. IACIIOPT ITPOI'PAMMBbBI YYEBHOM JUCHUITIMNHBI
dusuka

1.1. losicHUTEJIbHAA 3aNIMCKA

[Iporpamma  oOmieoOpa3zoBaTebHOM — yuyeOHOM — aucuUIUIMHBI  Dusuka
npeaHa3HaYeHa JJisi u3ydeHus: GU3uMKu B AJATBIPCKOM TEXHOJIOTUYECKOM KOJUIEIKE
Muno6pa3zoBanus UyBaiuu, peaausyromeM o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHErO
o0mero o0pa3oBaHusi B TpeEJeNax OCBOCHUS OCHOBHOW MPO(decCHOHANBHOM
oOpazoBarensHOM Tporpammbl CIIO Ha 6a3e ocHOBHOrO 00mIero oOpa3oBaHUS TIPH
MOATOTOBKE KBATH(PUITUPOBAHHBIX pa0OUNX, CITYKAIIHX.

[Iporpamma paspaborana Ha ocHOBe TpeOoBanuit ®I'OC cpemnero o61IeTO
oOpa3oBaHUs, MPEABIBISIEMBIX K CTPYKTYPE, COJACPKAHUIO M pPe3ybTaTaM OCBOCHHS
y4eOHON AucCHMIUIMHBL ~ DPuU3HMKa, B COOTBETCTBHUM C MPUMEPHON MpOrpaMMoin
oOmreoOpa3zoBarenpHON  yuyeOHOW aucuMIuiiHbl Du3nMka s MpoPEeCcCHOHABHBIX
oOpa3oBaTeNbHBIX  OpraHu3anui, ¢  ydeToM  TpeboBaHuii  (enepaibHbIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M0 MOJydyaeMoi mpodeccun.

Conepxanue nporpaMmmbl DH3rKa HaANMpaBICHO HA JOCTHXKEHUE CIEAYIOIIUX
eJsen:
* OCBOCHHME 3HAaHMA O (PYHIAMEHTAIbHBIX (U3MUYECKUX 3aKOHAX U TMPUHIIMIAX,
JeXKalUX B OCHOBE COBPEMEHHOM (M3MUECKOW KapTHUHBI MHUpa; HauOoJiee BaKHBIX
OTKPBITUSX B 00J1aCTU (PUBHKHU, OKA3aBIINX OMPEICIISIONICE BIUSHIE Ha PA3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJIaX HAyYHOT'O MO3HAHUS IPUPO/IHI;
* OBJAQJCHUE YMEHHUSIMU TNPOBOJUTH HAOIIOJCHUS, IIJIAHUPOBATH M BBHIMIOIHATH
AKCIEPUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJENIU, TPUMEHSITH MOJyYCHHBIC
3HAHMS MO (pU3MKe 1151 OOBACHEHUS Pa3HOOOPA3HBIX (PU3MUYECKUX SBJICHUNA U CBOMCTB
BCIIIECTB;  MPAKTUYECKH  HCMOJb30BaTh  (U3UYECKHE  3HAHUA,  OIICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(OpMAIUK;
* pa3BUTHE T[IO3HABATEIIbHBIX HWHTEPECOB, WHTEJUICKTyaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM B Tpolecce MNPUOOPETEHUS 3HAHMM W yMEHUH MO (QU3HKE C
UCIIOJIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB HMHGOPMAIIMM ¢  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;
* BOCHUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB MPHUPO/IBI,
UCIIOJIb30BAHUSI  JOCTIDKEHMM (U3MKKM HaA OJlar0o  pa3BUTHS  YEIOBEYECKOM
IMBWIN3ALMKM; HEOOXOJUMOCTH COTPYAHMYECTBA B IIPOILIECCE COBMECTHOTO
BBITIOJTHEHUS 3aJlay, YBAXXUTEJIBHOIO OTHOIICHWS K MHEHHMIO OIMOHEHTAa TIpH
OoOCYyXJeHUH TMPOoOJIEeM ECTECTBEHHO-HAYYHOI'O COJIEpKaHUs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE MCIOJIb30BAaHUSI HAYYHBIX JOCTHKEHUW, YyBCTBa
OTBETCTBEHHOCTH 32 3aIUTy OKPYXKAIOIICH Cpe/Ibl;
* KCIOJIb30BaHKUE MPUOOPETEHHBIX 3HAHUN U YMEHUH IS pEIICHUS TPAKTUUECKUX
3a7a4 ITIOBCEIHEBHOM >KM3HM, oOecrieueHus O€30MacHOCTH COOCTBEHHOW >KHM3HH,
pallMOHAIIBHOTO  MPUPOJAOIONIB30BAaHUSA M OXpaHbl OKpPYXKalollel cpeapl U
BO3MOXXHOCTh TNPUMEHEHUS 3HAaHUW TPU PpELUICHUH 3a/]a4, BO3HUKAIOUIUX B
nocJeayroIieil mpoheccuoHaTbHOU EeATeTbHOCTH.

B mporpammy BKIIIOYEHO cojiep)KaHHE, HaMpaBiIeHHOE Ha (OpMUpOBAHHUE Y
CTYJIEHTOB KOMIETEHIINI, HeoOXoMuMbIX s kadecTBeHHOTO ocBoeHust OITOIT CITIO
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Ha 0a3e OCHOBHOTO o00miero o00pa3oBaHUS C TMOJYYEHHEM CpPEIHEro OOIIero
o0Opa3oBaHMsl; HA OCBOCHHME IPOTrpaMMbl MOJArOTOBKM KBAaIM(PUIMPOBAHHBIX PadOUMX,
CILyKallKX.

[TporpamMma yueOHOM aucuumanHbel PuU3MKa pacKpbIBaeT COAEpKAHHE
y4e0HOro Marepuana, MocCJIeI0BaTeIbHOCTh €r0 U3YyYEHUs, paclpereieHue yueOHbIX
4acoB, TEMaTHKy pedepaToB, MHIUBUIYAJIbHBIX IPOEKTOB, YUUTHIBAas CHELUPUKY
IPOrpaMM NOJATOTOBKU KBAJM(UIMPOBAHHBIX PA00OUNX, CIyXKAIIHX.

1.2. O0mas xapakrepucTuKa yuyeOHoii nucuuniuabl Pusnka

B ocHoBe yueOHON gucuuIuiMHBl @uU3KMKa JEKUT YCTAaHOBKA Ha
dbopMupoBaHre y 00y4aeMbIX CHCTEMbI 0a30BBIX MOHITUN (PU3UKU U TPECTABICHUN
O COBPEMEHHOM (hM3MUECKON KapTHHE MHpPA, a TaKXKe BBIPAOOTKAa YMEHHUIN MPUMEHSThH
dusznyeckue 3HaHUSA KakK B MPO(EeCcCHOHANBHON AEATeIbHOCTH, TaK U AJI PEIICHUs
YKU3HEHHBIX 3a]1a4.

MHorue 1mosioxeHus, pa3BUBacMble (PU3UKON, pacCMaTpUBAIOTCA KaK OCHOBA
CO3/IaHUS U UCIOJIb30BaHUS MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(UKT) — ogpHoro w3 HauOojiee 3HAYUMBIX TEXHOJIOTMYECKUX JOCTHXKEHUN
COBPEMEHHOW LINBUJIM3ALUH.

®duszrka 1aeT KJIY K TOHUMAHUK MHOTOYHUCIICHHBIX SIBJICHUN U IIPOLIECCOB
OKpY’KaloIllero Mupa (B €CTeCTBEHHO-HAyUHbIX 00JIACTSAX, COLUOJIOTUH, YKOHOMUKE,
A3bIKE, UTEpaType u jap.). B ¢usuke GopmupyroTcss MHOrHE BHUJIBI JEATEIbHOCTH,
KOTOpbIE UMEIOT METallpeAMETHBIA xapakTep. K HUM B mepByro odepep OTHOCATCA:
MOJIEIMPOBaHUE OOBEKTOB M MPOLECCOB, IPUMEHEHNE OCHOBHBIX METOJIOB [TO3HAHMS,
CUCTEMHO-MH(POPMALMOHHBIN aHanu3, (HOpMyJIUpOBaHUE THIOTE3, aHAIU3 U CUHTE3,
CpaBHEHUE, OOO0OIEHHE, CHCTEMATH3allus, BBIABICHHE NPUYUHHO-CIIEICTBEHHBIX
CBs3€H, MOMCK aHAJOrOB, YIpaBJIEHUE OOBEKTaMU U Ipolueccamu. VmeHHO 3Ta
JTUCUUIUIMHA MO3BOJISIET TO3HAKOMUTD CTYJIEHTOB C HAYYHBIMU METOJaMU MO3HaHUS,
HAy4YUTh UX OTIMYATh THIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka uUMeeT oOueHb  OOJIBIIOE W BCEBO3pACTAlOLIee  YHCIIO
MEXIUCIUIUIMHAPHBIX CBS3€M, IPUYEM HA YPOBHE KakK IMOHATUWHOIO arapara, Tak v
uHCTpyMeHTapusi.  CkazaHHOEe  TO3BOJIAET  paccMaTpuBaTth  (U3MKY  Kak
METAaIUCUUIUIMHY, KOTOpas MpEeNOCTABIAET MEXAUCIUIUIMHAPHBIA S3BIK UL
ONMCAHUS HAYYHON KapTUHBI MUPA.

®dusuka sBIsIETCd CUCTEMOOOpa3yromuM (AaKTOpOM ISl  €CTECTBEHHO-
HAyYHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (HM3MUYECKUE 3aKOHBI JIEKAT B OCHOBE
COJIEp)KaHUsl XMMHH, OHOJIOTMHM, Teorpauu, AacTPOHOMHHM H  CHEUUaJIbHBIX
JUCHUIUIMH (TEXHUYECKass MEXAaHHMKA, OJJIEKTPOTEXHUKA, OJJIEKTPOHHKA U Ap.).
VYyeOnas aucuumuinHa «®u3uKa» CO31aeT YHUBEpPCANbHYIO 0a3y s H3y4eHHs
oOuenpodeccuoHanbHbIX U CHEUATbHBIX AUCLMIUIMH, 3aKiaabiBasg QyHIaMEHT AJis
MOCJIEYIOIIEr0 00y4YEeHHs CTYJEHTOB.

B conepxanuum y4eOHOM IUCHUIUIMHBI 1O (HU3UKE TpU TOATOTOBKE
oOydarommxcss 1O Tpodeccuu TEeXHUYECKOTO MNpoduias MpoPecCHOHATBHOTO
oOpazoBaHusl NPOGUIBHON COCTABISIONIEH SIBISETCS pasfesl «DJIEKTPOIUHAMUKAY,
TaKk Kak OOJBIIMHCTBO NpodecCHuil M CHEeHUuaTbHOCTEH, OTHOCSILUXCS K 3TOMY
poHITI0, CBSI3aHBI C DJIEKTPOTEXHUKOMN U SJIEKTPOHUKOM.



Teopernueckue cBeneHuss MO (GU3WKE JOMONHSIIOTCS IEMOHCTPANMSIMHU |
Ja00paTOPHBIMU paboTaMu.

[Ipu ocBoenun mpodeccuun CIIO 08.01.25 Macrtep OTAEIO0YHBIX,
CTPOUTEIIBPHBIX U JIEKOPATUBHBIX Pa0OT (TEXHUYECKUU Mpoduiib) Pu3nKa SBISCTCS
npoQHIbHON AUCIUIUIMHON U U3Y4aeTcsl yriayOIeHHO.

1.3. MecTo y4eOHOM IMCUUIIMHBI B YUEOHOM IJIaHe

VYyebHas aUCUUILIMHA ®duzuka sBASETCS NPOPUIBHBIM  y4eOHBIM
MpeaMETOM U3 00si3aTenbHON mpeameTHo obnactu EctectBennbie Haykun PI'OC
CpeaHero oo01ero oopa3oBaHuUsl.

B AnarblpckoM TEXHOJOTHYECKOM Koiuemke MuHoOpa3zoBanus YUysammw,
peanusyionieM o0pa30BaTeNbHYI0 IPOrpaMMy CpEeAHEro o0Iero oOpa3oBaHUs B
npenenax ocsoenus: OIIOII CITIO na 6a3e ocHoBHOTrO 0011er0 00pazoBaHus, yueOHas
nucuumuinHa Pu3nka u3ydaeTcss B 0011eo0pa3oBaTEIbHOM LUKJIE y4eOHOro IjiaHa
OIIOII CIIO Ha 6a3e OCHOBHOro 0OIEro OOpa30BaHUS C IMOJIYYEHUEM CPEIHErO
oO1rero oOpazoBaHus.

1.4. Pe3yabTaThl 0CBOCHUS Y4€OHON TUCHHUILIHHBI

OcBoenue coaepxkanust yueOHoi qucturuinael dusmka obecrieunBaeT JOCTHKEHUE
CTYJIEHTAMHU CIEAYIOIIUX Pe3yJIbTATOB:

* JINYHOCTHBIX

— YyBCTBO TOPJAOCTH MU YBWKEHUS K HCTOPUU M JIOCTHXKCHHUSIM OTEUECTBEHHOMU
dbuznyeckol Hayku; (PU3MYECKH TpaMOTHOE TOBEJICHUE B MPOodhecCHOHATBHOM
JEeATEIbHOCTH U OBITY IPU OOpAIlleHUH ¢ TPUOOpaMu U YCTPOMCTBaMU;

— TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30BaHUS W TIOBBINICHHUS KBaTH(UKAINK B
M30paHHOM TPOQPECCUOHATLHONW JACSATEILHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
(bU3UYECKUX KOMIICTCHIINH B 3TOM;

— YyMEHHUE WUCIOJb30BaTh JIOCTMXKEHUS COBPEMEHHOM (U3MYECKOW HayKu U
GU3MYECKUX TEXHOJOTUN JJIS TIOBBIIMICHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTIbHOM NeATeTbHOCTH;

— YMEHHE CaMOCTOSTEIIbHO J0ObIBaTh HOBBIE Mg ceOs (u3uyeckue 3HaHUA,
UCIIOJIB3YSI JIJIsl TOTO IOCTYMHBIE NCTOYHUKU WH(OPMAITUH;

— YMEHHE BBICTPAMBAaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaH/AE IO
pEIIeHNI0 OOIINX 3a/1a4;

— yMEHHUE YNpaBlsATh CBOEH TMO3HABATEILHON JESITEIBHOCTHIO, TPOBOJUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS;

* MeTanpeaMeTHBIX:

— UCTOJIb30BAHUE PA3IMYHBIX BUJIOB MMO3HABATEIILHOM JIESITEIHLHOCTH JJIS PELICHUS
dbuznyeckux 3ajady, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHMS (HAOIIOJCHUS,
OMMCAHUs, W3MEPECHUS, OKCIEPUMEHTa) [JIsi M3Yy4YCHHUs Pa3IMYHbIX CTOPOH
OKPYXKAIOIIEH IEMCTBUTEIBLHOCTH;

— WCIIOJIHh30BaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONIEPAIlii: TOCTAHOBKH 3aJ1a4H,
dbopMyIMpOBaHHS THUIOTE3, aHaJIM3a W CHHTE3a, CpaBHEHUsA, OOO0OIIeHNUS,
CUCTEMATHU3AIINH, BBISBICHUS MPUYNHHO-CIICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB,
GbopMyIMpOBaHHS BBIBOJOB JJIsi W3YYCHHUS PA3IMYHBIX CTOPOH (PU3MUECKHUX
OOBEKTOB, SBJICHHH ¥ TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJAMMOCTD
CTaJIKUBAThCS B MpodecCuoHaNbHOU cepe;



— yMEHHME TeHEepUpOBaTh HACH U ONPEACNATh CPEICTBA, HEOOXOAMMBIE IS HX
peanu3anuu;

— YMEHUE UCIO0JIb30BaTh PA3IMYHbIE UICTOYHUKH JIJISl IOJTy4YeHUs] PU3NUECKON UH-
dbopmalu, O1EeHNUBATh €€ TOCTOBEPHOCTH;

— YMEHUE aHAIM3UPOBATh U MPEJCTABIATh HH(OOPMAIUIO B PA3IMYHBIX BUJAX;

— yMeHUe MyOJIUYHO MPEACTABISITH PE3YyIbTaThl COOCTBEHHOT'O UCCIIEI0BAHMUS, BECTH
JTUCKYCCUHU, JIOCTYIHO M TapMOHMYHO codYeTas cojiepkaHue U  (QopMbl
npecTaBiIsieMol HHPOpMaIuy;

* IpeIMEeTHBbIX:

— c(OPMUPOBAHHOCTh TPEJCTABICHUNA O POIM M MecTe (PU3MKU B COBPEMEHHOU
HAyYHOW KapTUHE MHpa; MOHHMaHWE (U3MYECKON CYIIHOCTH HAOIIOAAeMBIX BO
Bcenennoit siBnenuit, poiau Gu3uky B GOpMUPOBAHUH KPYro30pa U GyHKIIMOHATHHON
IPAMOTHOCTH Y€JIOBEKA ISl pELIEHUS TPAKTUYECKUX 3a]1ay;

— BJIQJICHUE OCHOBOIIOJIATAIOMMMHU (PU3NYECKUMHU MOHATUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPHUSMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3NYECKOW TEPMUHOJIOTHUU U
CUMBOJIUKHU;

— BJIQJICHUE OCHOBHBIMU METOIaMH HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HUKE:
HaOJII0IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHusi o0pabaTbiBaTh pE3yJbTaThl HU3MEPEHHUI, OOHApPYXUBATh 3aBHUCHUMOCTb
MeXIy (PU3NYECKUMU BEIMYMHAMHU, OOBSCHATH MOJTYYEHHBIC PE3yibTaThl U JENaTh
BBIBO/IbI;

— c(hopMUPOBAHHOCTb YMEHUS PEIIATh PUINYECKHUE 3a1a4H;

— c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSTh TMOJYYEHHbIC 3HAHUA U1 OOBSCHEHHS
YCIIOBUM MPOTEKAaHUS (PU3NYECKUX SBJIECHUHN B IPUPOJE, NpodhecCuoHanbHOU cdepe

U JUTSl IPUHSTUS MPAKTUYECKUX PEIICHUM B TOBCETHEBHOM JKU3HU,

— c(opMHPOBAHHOCTh COOCTBEHHOW TO3WIMM IO OTHOIICHHID K (DU3NUYECKOM
uH(dOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.

- ¢OpPMUPOBAHHOCTh CHCTEMbI 3HAHMK 00 OOIMMX (PU3MUESCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, MPECTABICHUN O MeicTBUM BO Beenennoit pu3ndyeckux 3aK0HOB,
OTKPBITBIX B 36MHBIX YCIOBUSX;

- c(opMUPOBAaHHOCTH yMEHHUSI MCCIENOBAaTh W AaHAJIM3UPOBATH Pa3HOOOpPA3HBIC
dbu3nueckue SIBICHUS U CBONCTBA OOBEKTOB, OOBSCHATH MPHUHIUIBI PabOTHI U
XapaKTEPUCTHKU TTPUOOPOB U YCTPOUCTB, OOBSICHIThH CBSI3h OCHOBHBIX KOCMHUYECKHX
00BEKTOB € T€OPU3NUECKUMHU SIBIICHUSIMU;

- BJIaJICHUE YMEHUSAMHU BBIJBUTATh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJIAraIOIIUX
(bU3MYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSATh HUX SKCHEPUMEHTAIbHBIMU
cpencTBamu, GopMyIIUpys 1IeJIb UCCIEIOBAHUS;

- BJIQJICHHE METOJIaMU CaAMOCTOSITEILHOTO TUIAHUPOBAHUSA U TIPOBENICHUS (PU3UYECKHUX
HKCIIEPUMEHTOB, OMMUCAHUSl U aHAJIW3a MOJIYYEeHHOW H3MEpPUTENIbHOW HH(pOpMaIliH,
OINPENENEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

- c(OpMUPOBAHHOCTh YMEHHMM MPOTHO3HPOBATH, AHAJIU3UPOBATH U OIICHUBATH
MOCJIE/ICTBUSI OBITOBOM W MPOM3BOACTBEHHOM JCATEIHHOCTU YEJIOBEKA, CBSI3AHHOU C
(bu3nYECKUMU TPOIIECCAMH, C TTO3ULIMIA FKOJIOTHYECKOM 0€30MacCHOCTH.



BoInyckHHMK HA YyIriIy0JI€eHHOM YPOBHE HAYYUTCS:

— OOBSACHATh W AaHAIM3UPOBATH POJb W MeCcTO (GU3UKKM B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOMN JEeATEIHHOCTHU JIOJIEH;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEXAY (DU3UKONW U JPYTUMU €CTECTBEHHBIMU
HayKaMU;

— XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXYy OCHOBOIOJIATalONIMMH HAyYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepusi (BELIECTBO, MOJE), JBHXXEHUE, CHUJa,
SHEPrus;

— MOHUMATh W OOBICHITH IICJIOCTHOCTh (DU3MUECKOW TEOPHH, pa3IndaTh
TPAHMIIBI €€ TPUMEHUMOCTH U MECTO B DSy APYTHUX (PU3UUECKUX TCOPHUH;

— BJIQJICTh TMpPUEMaMHU IOCTPOCHUSI TEOPETUUYECKUX JOKa3aTEIbCTB, a TaKKe
MIPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEeKaHUs (PU3NYECKUX SBJIICHUN W TIPOIIECCOB HA
OCHOBE IMOJTYYEHHBIX TEOPETUYECKHUX BBIBOJIOB U JI0KA3aTENIbCTB;

— CaMOCTOSITENIbBHO KOHCTPYUPOBATh SKCIEPUMEHTAIbHBIE YCTAHOBKU IS
MPOBEPKH BBIJBUHYTHIX THUIOTE3, PACCUUTHIBATH AOCOJIOTHYIO U OTHOCHTEIIBHYIO
MOTPEIIHOCTY;

— CaMOCTOSITENIbHO TUIAHUPOBAThH U IPOBOJIUTH (DPU3UUECKUE IKCIIEPUMEHTHI;

— pemarbs  MPaKTUKO-OPUEHTUPOBAHHBIE  KAYE€CTBEHHBIE W pPaCUETHBIC
dbuznyeckue 3aJaud  C OMOpPOM Kak Ha U3BECTHbIE (U3UUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJCJIH, TaK U Ha TEKCThI C U30BITOUHON MH(OpMaIIHEl;

— OOBSICHSATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (UBUYECKUX MOJEIEH MpH
pelieHnd PU3NIEeCKuX U MEXIPEAMETHBIX 3a]1a4;

— BBIJIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIONIUX (PU3NUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTepHU30BaTh I100aNbHBIE MPOOJIEMBI, CTOSIIIME TEPE] 4YeTOBEYECTBOM:
YHEPreTUYECKUE, CHIPHEBBIC, JKOJOTUYECKHE, W POJib (U3UKH B PEHICHUU HTUX
npo0iem;

— OOBSACHATh TPUHIUIBI PabOTBl U XAPAaKTEPUCTUKU H3YyUYEHHBIX MAIUH,
pUOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCJIOBHUSI TPUMEHEHUS (U3UYECKUX MOJENIeH TpH PEHICHUH
dbu3nUecKkux 3a7a4, HAXOJWUTh aJEKBAaTHYIO NPEIJIOKEHHOW 3anade (PU3UYECKYIO
MOJIeNIb, paspemniaTh MpoOjeMy KaKk Ha OCHOBE HMMEIOIIMXCS 3HAHUH, Tak W TpH
MTOMOIIM METOJO0B OLICHKH.

BorinyckHMK HA YIi1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUMTHCH:

— MPOBEPSATH AKCIEPUMEHTAILHBIMU ~ CPEJICTBAMHU  BBIJBUHYTHIE THUIOTE3HI,
bopMynupysi 1ellb MCCIEIOBaHHSA, HAa OCHOBE 3HAHMS OCHOBOIIOJAraroIIUX
(bu3nYECKNX 3aKOHOMEPHOCTEH U 3aKOHOB;

— OMMUCBHIBATh M AHAJIM3UPOBATH MOJYYCHHYIO B pe3yJbTaTe IPOBEIACHHBIX
bU3NMYEeCKUX IKCIIEPUMEHTOB HH(POPMAITHIO, OTIPENIETISTh €€ JOCTOBEPHOCTD;

— MOHUMATh U OOBACHITH CHUCTEMHYIO CBS3b MEXKIY OCHOBOTOJATaIONUMU
HAay4YHbIMU TMOHSATHUSIMU: TMPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJE),
JBH>KEHUE, CUJla, SHEPTHs,



— pemarh SKCIEPUMEHTAIIbHbIC, KAYECTBEHHBbIE M KOJUYECTBEHHBIC 3aJauu
OJIUMIUATHOTO YPOBHS CJIOKHOCTH, HCIOJB3YS (U3UYECKHE 3aKOHBI, a TaKXKe
YpaBHEHMUS, CBA3bIBAIOIINE (DU3NUCCKUE BETUUNHBI;

— aHaJIM3UPOBATh TPAHUIIBI MPUMEHHUMOCTH (U3NUYECKUX 3aKOHOB, IMOHHUMATh
BCeoOITU XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U OIPAHUYEHHOCTH UCTIOIb30BaAHUS
YaCTHBIX 3aKOHOB;

— dbopMyIupoBaTh W peliaTh HOBBIE 3aJlaud, BO3HUKAIOIIME B XOJe Y4eOHO-
UCCIIEIOBATENBCKON U POESKTHOM AESTEIbHOCTH;

— YCOBEPUICHCTBOBATh MPUOOPHI U METOABI HCCJIENOBAHUSI B COOTBETCTBUM C
MOCTaBJICHHOM 3a/1a4eH;

— HCIIOJB30BaTh METO/Abl MATEMATHYECKOIO0 MOJCIUPOBAHUS, B TOM YHUCIE
MIPOCTEUIITNE CTATUCTUIECKUE METOIBI TSI 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.

1.5. KosinuecTBO 4acOB HA OCBOEHHUE MPOTrPAMMBbI M CUMILINHBI:

o0BeM 00pa3zoBaTebHOM porpaMmbl: 244 yaca B TOM YHCIIE:
00s13aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocsi: 228 4acos;
TeopeTuueckoe ooydyenue: 154 ygaca;

MpakTH4ecKue 3auatus: 44 yaca;

nabopaTtopHsble 3aHsATUA: 30 4acoB;

KOHCYJIbTallMil — 8§ 4acoB,;

IIPOMEKYTOYHON aTTECTALIMU — & YACOB.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCHUILJINHBI

2.1. O0beM yueOHOM TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThI

9K3aMeHa B 3 ceMecTpe

Bup yueOHoi padoThI Oobem
4acoB

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI 244
O0s13aTesibHasi ayIMTOPHAas y4eOHasi Harpy3Ka (Bcero) 228
B TOM YHCJIE:

TEOPETUUCCKHE 3aHITHS 154
J1a00paTOPHBIE 3aHATHUS 30
MPAKTUYECKUE 3aHITUSA 44
Koncynprammu 8
IIpomeskyTOUHast aTTecTanus B (popme:
¢ depeHIIMPOBAHHOIO 3a4eTa BO 2 CEMECTpE 8
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2.2. TemaTu4ecKHii MJIaH U co/iepKaHMe Y4eOHOI TUCHUILUTHHBI DPU3nKa

(TexHuuyeckuii npodunb)

HaumeHnoBaHue Copep:xanue yueOHOr0 MaTepHaJia, JIabopaTopHble pa0oThl U NPAKTHYECKHe 3aHATHS, O0Bbem
pa3/ieJioB U TeM caMocTosiTe1bHasi padoTa 00y4yalomuxcs, Kypcopasi padoTa (MpoeKT) (eciu npedycmompeHst) 4acoB
1 2 3
Brenenne Cojeprxkanue yueOHOro MaTepuaia 4
1 ®dusnka — QyHIaMEHTaJIbHAs HayKa O Impupoje. EcTecTBEeHHO-HAay4YHBI METOJ IO3HAHHMS, €ro
BO3MO>KHOCTH U TPAHHUIBI IPUMEHUMOCTU. DKCIEPUMEHT U TEOpUs B NIpolecce MO3HAHUS IPHPOIBL. 4
MopenupoBanue (GU3MYECKUX SBICHUH U mpoleccoB. Posib dKCiepUMeHTa M TEOpHH B Ipolecce
o | TIO3HAHHS NPHPOJIEL.
@usnyeckast BenuuuHA. [lorpemHocTn n3MepeHHH (U3MUYECKUX BeIMYMH. PU3NYecKHe 3aKOHBI.
I'paHuIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB. 3HaueHHWE (PM3MKM NPH OCBOCHHH mpodeccuit
CIIO u crrertnansHocteii CITO.
Coneprxanne yd4eOHOTO MaTepHraja 42
Pazgen 1. 1 | Kunematuka. Mexanudeckoe nBmwkeHue. [lepememenune. Ilyts. Cxopocts. IIpsmornmaeitHOE
Mexannka PaBHOMEPHOE /IBH)KECHHE
2 | Yckopenue. [IpsiMmoniHEitHOE PaBHOYCKOPEHHOE ABM)KEHHE.
3 | CBoboxHOE MajieHne Tell.
4 | [IBmwxeHHe Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY
5 | PaBHOMepHOE [BIDKEHHE II0 OKPYKHOCTH. [locmynamenvhoe u 8pawjamenvHoe O8udcenue
meepoozo mend.
6 ITepseiii 3akoH HptoroHa. Cuma. Macca. Umnynsc. Bropoit 3akon HeroTona. OCHOBHOM 3aKOH
KJIaccu4eckor quHaMuKH. Tperuii 3akoH HeloToHa.
7 | 3aKoH BCEeMHPHOTO TATOTEHUs. | paBUTAIIMOHHOE TTOJTE. 24
8 | Cuna tspxectu. Bec Tena. CriocoObl n3MepeHnst Macchl Tena
9 Cunbl B Mexanuke. Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHust
10 | Ummynbe Tena. 3aKoH COXpaHEHUs UMITyJIbca. PeakTHBHOE ABMKEHHE
11 | Pabora cmmpl. PaboTa mTOTeHHMANBHBIX CHII. MomHocTe. OJHeprus. KuHermdeckas w
MOTEHIMAJbHAs JHEPTusa. 3aKOH COXpAaHEHHUs MEXaHW4YecKod sHepruw. IlpumMeHeHne 3aKOHOB
COXpaHeHHMS. JJguoiceHue HebecHblX mea U UX UCKYCCMEEHHbIX CHYMHUKOS.
12 | Pasuogecue mamepuaivhol moyku u meepoo2o mend. Ycnosus pasHosecus meepoozo mend 6
unepyuanvHou cucmeme omcuema. Momenm cunvl. Pasnosecue dcudkocmu u 2asa. Jleusicenue
JrcudKocmell U 2a3o8.
[pakTuyeckue 3aHATHS 6
1. Pemmenwne 3ama4 no teme: KnaemaTtnka MaTepHaabHON TOUKH
2. Penienue 3a1a4 1o reme: JlnHaMuKa MaTepruabHON TOUKH
3. Pemenue 3a1a4 no reme: MMimysbe Tena. 3aKoH COXpaHEHUs UMITYJIbca B MEXaHHUKE
JlabopaTopHsbIe 3aHATHA
1. VccnenoBanue IBM)KEHHS TEJA IO/ ISHCTBUEM TIOCTOSIHHON CHUIBL. 12
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2. VI3yueHne 3aKOHa COXpaHEHHs NMITYJIbCa.

3. CoxpaHeHHE MEXaHHUYECKOH YHEPTUH IPH ABIKCHUH TeJa 10| TeHCTBHEM CHII TSDKECTH M YIPYTOCTH.
4. CpaBHeHune pabOTHI CHIIBI ¢ U3MEHEHHEM KHHETHIECKOM YHEPTUH Tea.

5. M3y4eHne 3aKkOHOB COXpaHEHHUS Ha IIPHMepe yaapa MapoB U OaNIMCTHIECKOTO MasTHUKA.
6./zyueHre 0coOeHHOCTEH CHITBI TPEHUS (CKOJBKECHUS).

Coneprxanue ydeOHOTO MaTepuaia

42
Pasnen 2. 1 | OcHosHEle mosoxkerns MKT. PasMepsl B Macca MOJIEKYT M aTOMOB. BpOYHOBCKOE JIBHKEHHE.
Moanexyaspaas gusnka. Jnddysus. Cuma 1 SHEPTHA MEKMOJIEKYIAPHOTO B3aHMOIEHCTBHS.
Tepmoxunamuka 2 | Ctpoenne ra3006pasHbIX, KUIKAX ¥ TBEPABIX Tesl. CKOPOCTH ABIKEHHS MOIEKYI H HX H3MEpEHHE.
3 | UneanbHsrii ra3. Jlapnerne raza. OcHoBHOe ypaBHeHHEe MKT.
4 | Temneparypa u ee u3MepeHue. TepMoarHaAMHUYECKas [IKajla TEMIIepaTyphI.
5 | YpaBHeHHE COCTOSHUS HEabHOTO raza. MoJsipHas ra3oBast IOCTOSIHHAS. 3akon JJanemona
6 | I'a3oBbIc 3aKOHEI
7 | BuyrpeHnHss sHeprus uneanbHoro raza. Pabora u terora kak GpopMbl nepeaadyn SHepruu.
8 | TemnoemMKOCTb, y/ieNbHas TEIUIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OajiaHca.
9 | IlepBoe Ha4aI0 TEPMOAMHAMUKH. ATHAOATHBINH MPOIIECC. 32
10 | Ipuranun neiictBus TermoBoi MammHbl. KI1J] TermoBoro neuratens. LJukn Kapro.
11 | Bropoe Hauano TepMOANHAMUKH. TeIIOBBIE IBUTATEIH U OXpaHa IPUPOIBI.
12 | Ucnapenne u koHAEHcaus. HackleHHbIH map u ero cBoiicTBa. AOCOIIOTHAS M OTHOCUTEIbHAS
BIIAXXHOCTH Bo3ayxa. Touka pockl. Kunenwne. [leperperstii map u €ro UCIIonb30BaHUE B TEXHHUKE.
13 | XapaxrepucTrKa >KHJIKOTO COCTOSIHUS BellecTBa. [I0BepXHOCTHBIN CII0H RKUAKOCTH. SIBIeHNS Ha
TpaHuUIe XUAKOCTU C TBEPABIM TelnoM. Kanmsipable sSiBIeHHMS.
14 | XapakTepucTHKa TBEPJIOTO COCTOSIHHSI BEIECTBA. YIIPYTHUE CBOWCTBA TBEPbIX TeJ. 3akoH ['yka.
15 | MexaHn4eckHe CBOMCTBA TBEPABIX Tell. TeloBoe pacupeHne TBEPAbIX Tl U )KUIKOCTEH.
16 | IlnaBieHue ¥ KPUCTAIIIM3ALIMSL.
IIpakTrueckue 3aHATUS
1. Pemenne 3ama4 no teme: OcHoBEI MKT
2. Pemenue 3ama4d o TeMe: ArperaTHble COCTOSIHUS BEeIeCTBA U (pa30BbIe EpEXOIb 6
3. Pemenue 3anay no reme: OCHOBBI TEPMOJUHAMUKHI
JlabopaTopHbIe 3aHATHA 4
1 V3mepeHue BIaXXHOCTH BO3IyXa.
2. VI3aMepeHre TOBEpXHOCTHOTO HATSHKEHHS JKUIKOCTH.
Cojeprxanue yueOHOro MaTepuaia 54
Pazgen 3. 1 | Dnekrpuueckuii 3apsi. 3aKOH COXpaHEHHUS AIEKTpUIEcKoro 3apsna. 3akoH Kynona. 30
DJIeKTPOANHAMHUKA 2 | Dnexrpuyeckoe nose. HanpspkenHocTs nmodtst. [IpHHIUIT CyNepIo3UINY MTOJIEH.

3 PaboTa cui 37€KTpOCTAaTHYECKOTO TOJS O TMepeMenieHuto 3apsaa. [lorennuan momns. PasHocTh
IIOTCHIIUAJIOB. 9KBI/IHOTCHHH&J’IBHBI€ TTOBEPXHOCTH. CBs13b MEXIY HaAlPsSXKECHHOCTHIO U Pa3HOCTBIO
MTOTEHIINAJIOB.

4 Jusnextpuku B asekTpudyeckoM noge. Ilomspusanus  aumsnextpuxos. IIpoBonHuku B
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ANEKTPUUYECKOM TI0JIE.

5 | Korgencaropsl. CoennHeHHE KOHACHCATOPOB B OaTapero. DHeprus 3apsHKeHHOTO KOHAEHCATOpA.
DHeprust IEKTPUIECKOTO OIS,

6 | YcioBus, HeOOXOAMMBIE 111 BOSHUKHOBCHHUS U MOAJCPKaHMS IEKTPHUIECKOTo Toka. Crila ToKa H
IUTIOTHOCTH TOKa. 3akoH OMa 11t yaacTka menu 6e3 3J1C.

7 | 3aBHCHMOCTB 3JJIEKTPHUYECKOTO COIIPOTUBIICHHUS OT MaTepHasa, AJIMHBI M IUIONIAgH HOIEPEUHOTO
CCUCHMS MPOBOAHUKA. 3aBHCHMOCTh JIEKTPHUECKOTO CONPOTHBICHUS IPOBOJHHKOB OT
TeMInepaTypsbl.

8 | D/C nucrounuka Toka. 3akon Oma a1t nosHo# uenu. CoeMHeHNe TPOBOIHUKOB.

9 | CoenuHeHNE NCTOYHUKOB AJICKTPHUYECKOI SHEPriH B OaTapero.

10 | Onexmpuueckuii mok 6 Memaniax, 2NeKMpoIumax, 2azax u eaxyyme. Ilnasma.

11 | CobcTBeHHas MPOBOAUMOCT MOTYIPOBOAHUKOR. [10JTyIPOBOAHUKOBBIC TIPHOOPHI.

12 | BekTop HMHAYKIMM MarHUTHOrO mojs. JleficTBUE MAarHUTHOTO IIOJISI Ha MPSIMOJIMHEHHBIN
MIPOBOJHHK C TOKOM. 3akoH Ammnepa. B3aumozeiictBre TokoB. MarHUTHBIN OTOK.

13 | Pabora mo mepeMenieH!Io MPOBOAHUKA C TOKOM B MarHUTHOM Ioje. [leficTBHe MarHUTHOTO TOJIS
Ha JBwkymuics 3apsn. Cuna Jlopenua. OrmpeneneHue yAeabHOro 3apsiia. Y CKOPUTENH
3apsDKCHHBIX YaCTHII.

14 | DOnextpomarHuTHas HHAYKOWSA. BuxpeBoe anekTpryeckoe moie.

15 | CamomHaykiysa. DHeprus MarHUTHOTO TOJISA.

[MpakTryeckne 3aHATHA

1. Pemenue 3aaa4 no teme: DIEKTPUIECKOE MOJIE

2. Pemmenue 3a1au o TeMe: DNEeKTPOCTaTHKA

3. Onpenenenue oo1Iei eMKOCTH OaTaper KOHAEHCATOPOB MPH PA3IUYHBIX BHJIAX UX COCIMHEHU

4. Pemenue 3aaad4 1o TeMe: 3aKOHBI TOCTOSTHHOTO TOKa

5. Pacuer anexTpuyecKux Lenel Ipy CMEIIaHHOM COEAVMHEHUU IIPOBOJHUKOB

6. OmnpexnencHue HampasieHHs cwibl Amrepa u cuiabl JlopeHnma ¢ momomsio I1JIP. Ompenenenue
HarpasJIeHUs] HHIYKIMOHHOTO TOKa 10 npaBmity JleHna

7. Pemienue 3anay no reme: MaruHuTHOE 1osie

8. Pemmenue 3aa4 o teme: DIEKTPOMarHuTHAsT MHIYKIHS

JlabopaTopHsbIe 3aHATHA

1. M3yuenme 3axkoHa Oma I ydyacTKa IIETH, IOCJIEAOBATEIFHOTO M IMApaJUIEIbHOTO COEIMHEHHS
IIPOBOJTHUKOB.

2. V3yuenue 3akoHa OMa J1jIst OJTHOM LIETIH.

3. M3yueHue siBICHUS JIEKTPOMAarHUTHOW MHAYKIHH.

4. Onpenenenne DJIC v BHYTPEHHETO COMPOTHUBIIEHUST UCTOYHUKA HATIPSKESHIS

16

CopepxaHue yaeOHOro Marepuaa

32
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Paznen 4. Koeoanus u

KonebarenpHoe JABUXCHUC. rapMOHI/I‘IeCKI/Ie KoJieOaHus. CBO60I[HI>I€ MEXaHMUYECKHEe KOJeOaHus.

BOJIHBI JluHeliHBIE MeXaHWYIECKHE KoaeOaTenpHble cucTeMBl. [IpeBpatieHne SHepriy MpH KonedaTeIbHOM
nsrkeHnH. CBOOOMHBIE 3aTyXalolIne MEXaHW4decKnue KoneOaHWs. BbIHyKIeHHbIE MEXaHHUECKHE
KoJIcOaHMS.

2 | [omepeynsle W MPOAONEHBIE BOJHBL XAapaKTEPHUCTHKH BOJIHBL YpaBHEHHE IUIOCKOW Oerymien
BOJTHBI.

3 | Uarepdepernns BonH. [loHSATHE O mUdpakuny BONH. 3BYKOBBIE BONHBL YIJBTPa3BYK M €ro
IIPUMEHEHUE.

4 | CBoOosHBIE IIEKTPOMAarHUTHBIE KosteOanus. [IpeBpaleHne sHepruu B Koie0aTeIbHOM KOHTYpE.
3aryxarolmue 3JeKTpOMarHUTHbIE KosieOaHus. ['eHeparop He3aTyXaroIUX 3JIEKTPOMarHUTHBIX
KosieOaHui. BEIHYK/IEHHBIE NIEKTPHUYECKHE KOJICOaHMS.

5 IIepemennslii TOk. I'eHEpaTOp NEPEMEHHOIO TOKA.

6 | EMKOCTHOE M MHIYyKTHBHOE CONPOTUBIICHHS IEPEMEHHOTO TOKA. 24

7 | 3akoH OMa JuIst 3JIEKTPUIECKON [IETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTH MEPEMEHHOTO TOKA.
I'eneparops! ToKa.

8 | Tpancdopmarop. TokH BEICOKOW 9aCTOTHI.

9 | Ilomydenwue, nmepeaada v MOTPEOICHUE HIECKTPOIHEPTHH.

10 | OmexTpoMarHuTHOE IOJIE€ KaK OCOOBIH BWA MaTepHH. ODJEKTPOMAarHWTHBIE BOJNHBL. BuOparop
Iepma. OTKPHITHIA KOIEOATENBHBIA KOHTYP.

11 | N3o6petenue paauo A. C. IlonossiM. [ToHsTHE O pagroCBA3M.

12 | Juanasonvl snexmpomacHumublx u3Iyyenull u ux npakmuueckoe npumenenue. IlpuMeHeHue
2JEKTPOMAarHUTHBIX BOJIH.

IIpakTHueckue 3aHATUS

1. Pemenne 3ama4 o treme «MexaHn4ecknue KoJeOaHus U BOTHBI» 6

2. Pemmenue 3amau o Teme «IlepeMeHHBIH TOK»

3. IIpousBozCTBO, Iepenaya 1 norpediaeHue ekTposHeprur. [Ipodiaemsl sneprocoepexeHus

JlabopaTopHbIe 3aHATHA

1. N3yyenne 3aBUCHMOCTH nepHoja KojeOaHni HUTSHOTO (MJIM NPYXHHHOTO) MasiTHUKA OT JJIMHBI HUTH 2

(Wmm Maccel rpysa).

Copneprxanne yaeOHOrO MaTepHuaia 22
Pa3zaen S. 1 | Ckopocth pacmpocTpaHeHHs] CBETa. 3aKOHBI OTPaKEHHMs W TIpelomiieHHs cBera. [lomHoe

Onruxa OTpasKeHHUE.

2 | Jlunzel a3 kak ontuueckas cuctema. OnTuaeckre npruoops.

3 | Unrepdepentms cBera. KorepeHTHOCTh CBETOBBIX Jyded. MHTepdepeHIUss B TOHKHX IUICHKAX.

[Tomocer paBHo# Tonmuebl. Kompma HeioTona. Mcmonms3oBanme wHTEpepeHIMH B HayKe U
TEXHHUKE.

4 Hudpakmus ceeta. Judpaxius Ha miend B MapauleNbHBIX Jydax. Jlu@paknuoHHas pelreTka. 14

5 | Ilonstne o romorpaduu. Ilomspusammst momepedHsix BojH. [lomspmsanms cmera. [[BoiiHOE
nyuenpenomierue. [loaspounast.

6 | Jducnepcus csera. Bugbt cnektpoB. Cnextpbl ucmyckaHus. CHEKTpbl  MOTJIONICHUS.

7 | YnerpaduoneroBoe u MHppaKkpacHoe niinydeHus. PenTrenoBckue myun. VX npuposa n cBoicCTBa.
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[MpakTHyeckue 3aHATHS 4
1. ITocTpoenune n300pakeHMs B THH3AX
2. Pemenne 3amad o Teme: @opmMyina TOHKOH JIMH3BI
JlabopaTopHbIE 3aHATH 4
1. Vzy4enne n300pakeHUs IPEIMETOB B TOHKOW JIMH3E.
2. N3yyenne naTepdepeHnni u Au(paKIiuy CBETa.
Coneprxanue yaeOHOTO MaTepuaia 20
Pazpneu 6. 1 | Tennosoe uznyuenue. Pacnpedenenue snepeuu 6 cnekmpe abconomuo yepnozo meaa. ['unoresa
JJIeMEHTBI KBAHTOBOM [Mnanka. ®oronsl. Buemnuii doroanexkrpuueckuit sddexr. Buyrpennuit portosddexr. Tumnbr
¢usukn ¢dorosnemeHTOB. Pa3BuTHE B3IJSIIOB HAa CTPOGHHE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax BOJOPOJA.
2 | Slnepuast momens aroma. Ombitel 3. Pesepdopma. Mogens atoma Bomopoma mo H. Bopy.
KBaHTOBBIE TeHEPaTOPHI.
3 | EcrecTBeHHass paanoaKkTHBHOCTh. 3aKOH pPaJHOAKTUBHOTO pacmana. CrnocoObl HaOmroneHHS H
pEeTUCTpAIiH 3apsDKEHHBIX JacTril. D ekt BasmmoBa — YepeHkona. 14
4 | CtpoeHue aToMHOTO siapa. JleeKT Macchl, SHEPTHS CBSI3M U YCTOMIMBOCTh aTOMHBIX SIAEP
5 | SnepHble peaknyy.
6 | HckyccTBeHHass pagWoakTUBHOCTh. JlemeHne TsoKenbIx snep. LlemHas simepHas —peakius.
VYpasisgeMas LenHas peaxkiusl.
7 Snepublii peaktop. IlonydeHue pagMOaKTUBHBIX H30TOIOB M MX IpUMeHeHue. buonorumueckoe
JielicTBUE PalnOAKTUBHBIX M3JIydYeHUH. DlIeMEHTapHbIe YaCTUIIBL.
IIpakTudeckue 3aHATUS 6
1. Pemenue 3agau o Teme: @oTOHBI
2. CocTaBiieHHe SIIEPHBIX PEAKIHH.
3. Pemrenue 3amay mo reMe: DHEPreTHUECKUI BBIXO SIACPHBIX PEAKIIUIT
Conepxanne ydeOHOTO MaTepHuaa 12
Pazgen 7. 1 | Hama 3Be3anas cucrema — ['amakruka J[pyrue ranaktuku. beckoneunocts BeenenHoii. CtpoeHue
Ipomonus Beeennoii 2 U IpOUCXOXKIeHue [anaKTuk.
3 [Honstue o xocmonoruu. Pacmmpsromasics Beenennas. Moaens ropsiueit Beenennoi.
4 | TepmosinepHslii cuHTes. [IpodiaeMa TepMOsSICpHON SHEPTETHKH. 12
5 | DOueprus ConHia u 3Be31. DBOJIONHS 3BE3I.
6 | Ipoucxoxnenune COMHEYHON CUCTEMBI.
Bcero 228
Koncynbranuii 8
IIpoMe:KyTOUYHAsI aTTeCTAIUS 8
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2.3. leMOHCTpaLUH, Ja00paTOPHbIe PA0OThI
Pa3zgea 1. Mexanuka

JdeMoHCcTpaMu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTcUeTa. BUJIbI MEXaHUYeCKOTO
JBUKEHHS. 3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro MacChl U CWJIbI, JICHCTBYIOLIECH Ha
teno. CnoxxeHnue cuil. PAaBEeHCTBO ¥ IPOTUBOMOJIOAKHOCTH HAMPABJICHUST CUJT IEHCTBUS
Y TIPOTUBOJEHCTBHUA. 3aBUCUMOCTh CHJIBI yIIPYTOCTH OT nedopmariuu. CHITbI TPEHUS.
HeBecomocTth. PeaktnBHOE nBMXeHuEe. Ilepexon MOTEHIMANbHOW SHEPrUU B
KUHETUYECKYIO U 00paTHO.

JlabopaTopHblie padoThI

HccnenoBanue ABMXKEHUS Teja IO JSMCTBUEM NOCTOSHHOM CUIIBI.
N3ydeHue 3aKoHa COXpaHEHUSI UMITYJIbCA.
CoxpaHeHHUE MEXaHWYECKOW SHEPTUM NpHU JBWKECHUM Teja IOJ JCHCTBUEM CHII
TSDKECTU U YIIPYTOCTH.
CpaBHeHure pabOThI CHJIBI C K3BMEHEHHEM KHHETUYECKOM SHEPTryHu TeJa.
N3ydeHne 3aKOHOB COXpaHCHMs Ha MpPHUMEpPE yaapa IIapoB U OaTMCTHYECKOTO
MasTHUKA.
N3ydenne ocoOEHHOCTEH CHITBI TPEHUS (CKOJIBKCHHUS ).

Pasznes 2. OcHOBBI MOJICKYJISIPHOM (PU3UKU M TEPMOJIUHAMMUKH

JleMoHCTpanun

JBuxenue OpoyHOBckux yactull. Juddysusa. M3meHnenue naBieHus rasa c
W3MEHEHHEM TeMIlepaTypbl TIpU TIOCTOSIHHOM oObeme. HM3orepmuueckuii u
n300apHBI TIpoliecchl. V3MeHeHue BHYTPEHHEW HSHEPruu Tell IMPU COBEPIICHUU
pabotel. Monenu TemoBeIX aBurareneid. Kumenue BOIbI TpU  MOHUKEHHOM
napieHnu. llcuxpomerp M rurpomerp. SIBIEHUS NOBEPXHOCTHOTO HATSHKEHUS U
cmaunBanus. Kpucramibl, amopdHbie BeeCTBa, )XUAKOKPUCTALTUIECKUE Tea.

JlabopaTopHbie padoThI

N3mepeHnune BIaXXHOCTH BO31yXa.
N3mepeHre MOBEpXHOCTHOIO HATSIKEHUS KUJIKOCTH.
Hab6nrogenue npouecca kpucrammszanuu M3ydyenue negopmanuu pacTsHkeHUs.
N3yyeHue TemnoBoro pacMpeHns TBEpAbIX TENl.
N3yuenne ocoOOEHHOCTEM TEIOBOIO PACIIUPEHUS BOBI.

Paznen 3. DaekTrpoauHamMuka

JleMmoHcTpanuu
B3aumogeiictBue 3apsikeHHBIX Tel. [IpOBOJNHMKM B 3JIEKTPUYECKOM IOJIE.
Juanexktpukn B anekTpuyeckoM 1mone. Konpaencaropel. TerioBoe nenicTBHe
AIEKTPUYECKOTO TOKa. CobOcTBeHHas 151 MIPUMECHAs MIPOBOJIUMOCTb
noaynpoBogHUKoB. [lomynpoBonuukoBbi nuoa. Tpansucrop. OmnblT  Ipcrena.
B3aumogeiicTBue NPOBOJHUKOB ¢ TOKamMu. OTKIOHEHUE BJIEKTPOHHOrO ITydKa
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MarHuTHBIM ~ TIOJIEM.  DJIEKTPOJBUTATENb.  JJICKTPOU3MEPHUTEIbHBIC  MPUOOPHI.
DnexkTpoMarauTHas uHaAykuus. Onsitel @apaned. 3aBucuMocts IJIC caMOMHIyKIUK
OT CKOpPOCTM W3MEHEHUsSI CHJIbl TOKAa W MHAYKTUBHOCTH NpPOBOJHUKA. Paborta
AIIEKTPOreHEPATOPA.
Tpanchopmarop.

JlaGopaTopHbie padoThI
N3yuyenue 3akoHa Oma il ydacTKa IEMH, MOCJIEA0BATEIbHOIO M MapajlieIbHOTO
COEIMHEHUS MPOBOIHUKOB.
N3yuyenue 3akoHa OMa JJ1s1 IOJTHOM LIETH.
N3yuenue siBICHUS SJIEKTPOMArHuTHON UHIYKIIUH.
Omnpenenenne ko3 uIEeHTa MOJIE3HOTO AEHCTBUS AICKTPUIECKOTO YaiTHUKA.
OnpeneneHue TeMnepaTypbl HUTH JaMIlbl HAKAIUBAHUS.
Omnpenenenue IJ[C 1 BHYTpEHHETO CONMPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.

Pasnen 4. KoJsie0anus 1 BOJIHBI

JlemoHcTpanuu

CBoOomHBIE U  BBIHYXKICHHBbIE MeXaHMueckue KosebOanus. Pe3onanc.
OOpazoBaHue W pacmpocTpaHeHue ymnpyrux BodH. Yactora koneOaHWil U BHICOTA
ToHa 3Byka. (CBOOOJHBIE JJIEKTpOMarHuTHBIE KoyiebaHus.  Ocuuwiorpamma
nepeMeHHoro Toka. KouaeHcatrop B 1enu nepeMeHHoro Toka. Kartyiika
WHJIYKTUBHOCTH B LIETIM MEPEMEHHOr0 TOKa. Pe3oHaHC B MmocieqoBaTEIbHON IENU
MepeMEeHHOTro Toka. M3imyueHue u nmpuem 3J1eKTPOMarHuTHRIX BOJIH. PainocBsi3e.

JlaGoparopHbie padoThI

N3yueHne 3aBUCUMOCTHM TiepuoAa KoyieOaHWl HUTAHOTO (WU TPY>KUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (WJIM MacChl Tpy3a).
NHIyKTUBHBIE U EMKOCTHOE COIPOTHUBIICHHS B LIETIH MIEPEMEHHOTO TOKA

Pasgea 5. Onruka

JeMmoHcTpanuu

3aKOHBI OTpaXEHUS M IpesioMieHus cBeta. [lodHOEe BHYTpEHHEE OTpaKEHUE.
Ontuyeckue mpubopel. MHTepdepennus ceta. Judpaxmus ceera. Ilonspuzanus
cBera. [lonmyyeHnue cnekrpa ¢ moMouibio npusmsl. [logyyeHue crnekTpa ¢ HOMOIIBIO
JudpakMOHHON pemeTkd. CIeKTPOCKOT.

JlaGoparopHbie padoThbI

N3yueHnue n300pakeHus MpeaMeToOB B TOHKOM JIMH3E.
N3yyenue nunteppepeHnu u qudpakium cBeTa.
['panyrpoBKa CIEKTPOCKOIA U ONPEIETICHUE AJIMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUM.

Pa3znes 6. DieMeHTHI KBAHTOBOM GU3NKHU

JlemoHcTpanuu
dotorddext. JInHeruaTsie CIIEKTPHI pa3IMYHBIX BemlecTB. M3mydenne nazepa
(kxBaHTOBOTO reHepaTopa). CUETUNK MOHU3UPYIOIIUX U3TyYCHUH.
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Pasznea 7. IBoaronusa Becesnennou
Conueunas cucrema (Mojaenn). Dororpaduu IUTaHET, CAETaHHBIE C
KocMuueckux 30HA10B. Kapra Jlyns! u manet. CTpoeHue U 3BOJIIOIUS BeeneHHOM.
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2.4. XapaKkTepucTHKA OCHOBHBIX BU/I0B Y4e0OHOM /1eATeJIbHOCTH CTY/1€HTOB

Conep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATEeIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Beenenue

YMeHusT TMOCTaHOBKM LieJiel  JeATEeIbHOCTH, IUIAHUPOBAHMS
COOCTBEHHOW JEATEIHHOCTH JUIS JIOCTFDKEHHUS IMOCTABIICHHBIX
Lenei, mpenBUICHUS BO3MOXKHBIX pPE3yJbTaTOB STUX JEHCTBUIA,
OpraHu3alli CAMOKOHTPOJISI U OLIEHKH MOJYyYEHHBIX Pe3yIbTaTOB.
Pa3BuTtHe cnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATh CBOKO TOYKY 3PEHHS, BOCIPHHUMATH U
aHAJIM3UPOBATh MHEHHS COOECETHUKOB, IPU3HABas MIPABO JPYroro
YeJI0BeKa Ha THOE MHEHHUE.

[IpousBenenue wu3MepeHus (U3NUECKUX BEJIWYUH U OLICHKA
TPAHMIIBI TOTPELTHOCTEN U3MEPEHUH.

[IpencraBinenue TpaHUIBl MOTPEHIHOCTEH  M3MEPEHUM  TpHU
MMOCTPOCHHUH TPa(UKOB.

YMeHue BbICKa3bIBaTh THIOTE3bI IJI1 OOBSICHEHHs HAOII0AaeMbIX
SIBJICHUI.

YMeHue npeasiaratb MOAETHU SIBJICHUA.

VYkazaHue rpaHui] IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
W3noxxeHne OCHOBHBIX TMOJIOKEHHH COBPEMEHHOW Hay4YHOU
KapTUHBI MUpA.

[IpuBeneHre MpUMEPOB BIUSHUSA OTKPBITHI B U3UKE HA MPOTPECC
B TEXHUKE W TEXHOJIOTHH MPOU3BOJICTBA.

Wcnons3oBanue MuTepHera ns noucka nadopmanuu

1. MEXAHUKA

Kunematuka

IIpencraBineHne MEXaHUYECKOrO IBMXKCHHMSA Tela YpaBHCHUSAMU
3aBUCUMOCTH KOOPJMHAT U IIPOEKIMEN CKOPOCTH OT BPEMEHH.
IIpencraBneHne MeXaHMUYECKOrO JBWXKEHMs Tena rpadukaMu
3aBUCUMOCTH KOOPJMHAT U IPOECKIUEN CKOPOCTH OT BPEMEHH.
OnpeneneHne KOOpPAMHAT IPOWIEHHOIO IIyTH, CKOPOCTH U

YCKOpeHHusi Tena 1o rpadukaM 3aBUCHUMOCTH KOOpPAMHAT M
IIPOEKIIMI CKOPOCTH OT BPEMEHH.
OnpeneneHne KOOPAMHAT MPOWJIEHHOTO WYTH, CKOPOCTH U

YCKOpPEHHsI Tela MO YPAaBHEHUSAM 3aBUCHMOCTH KOOPAMHAT U
MIPOEKLNNA CKOPOCTH OT BPEMEHU.

[IpoBenenne  CpaBHUTENBHOIO  AHAJINW3a  PAaBHOMEPHOTO U
PaBHONIEPEMEHHOTO IBUKEHHIA.

VYKa3aHue HCIONB30BaHUS IOCTYIATEIBHOTO M BpaIlaTEIbHOTO
JIBIDKCHUHU B TEXHUKE.

[IpnoOperenne ombiTa paboOTHl B TPYINE C BBHIMOJTHEHHEM
Pa3IMYHBIX COUHAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOI CHCTEMbI AEMCTBHM M KOHCTPYKIIUH MJIst
AKCIEPUMEHTAIBHOTO OMPEAECICHUS KHHEMAaTUYECKUX BETUYNH.
[IpencraBnenne nHopManuy 0 BUAAX IBIKEHUS B BUIE TaOJIUIIBI

3aKOHBI COXPAHEHUS B
MEXAHUKE

[IpuMeHeHne 3akOoHA COXpaHEHUS HMMITYJIbCa Il BBIYUCICHUS
W3MEHEHUN CKOPOCTEH TeJ MpH UX B3aUMOJICUCTBUSX.

N3mepenne paboOThl CHI M U3MEHEHHE KHHETHYECKOW JHEPTUu
Tena.

Brruucnenue pa®oThl CHII U W3MEHEHUS KUHETHYECKOW HSHEpPTruu
Tena.

Brruucienne noTEeHIMATBLHON SHEPTMH TEJN B TPABUTAIMOHHOM
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ToJie.

Onpenenenue NOTEHLUATbHON SHEPrUU yIpyro
ne(OPMUPOBAHHOTO TeJIa 10 U3BECTHON JeOopMaIlui U KECTKOCTU
Tena.

[IpuMeHeHHe 3aK0HA COXpaHEHUsI MEXaHUYECKOM YHEPTUHU IIPH pac-
4eTax pe3ysbTaToB B3aUMOJCHCTBHI T€ rpaBUTALIMOHHBIMU CUJIa-
MU U CUJIaMU YIIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.

VYkazanue y4yeOHbIX JAMCLUMIUIMH, TPU HM3YUYEHUU KOTOPBIX
HCIOJIb3YIOTCSI 3aKOHBI COXPAaHEHUS

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKHW U TEPMOJUHAMUKH

OCHOBBI MOJIEKYJIIPHOU
KHHETHUYECKON TEOPHH.
Wneanbueiii ra3

BeimonHeHUE AKCHEPUMEHTOB, CIyXKalmuxX 1 00O0CHOBaHUS
MOJICKYJIIpHO-KuHeTHUeckoi Teopun (MKT).

Pemenne 3amay Cc NOpUMEHEHHWEM OCHOBHOTO  YpaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Tra30B.

Omnpenenenue mapaMeTpoB BeUIECTBAa B Ta3000pa3sHOM COCTOSIHUU
Ha OCHOBAaHUM YPaBHEHHsI COCTOSIHUS UJCAIbHOTO rasa.
Omnpenenenne mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUU

U MIPOUCXOSAIINX TporeccoB o rpadukam 3asucumoctu p (T), V
(T), p (V).

DkcnepumenTanbHoe uccinenoanue 3apucumoct p (T), V (T), p
(V).

[IpencraBienrie B Bule TpadHUKOB H30XOPHOrO, H300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.

Borluncnenne  cpeaHedl  KMHETHYECKONM DHEPrHH  TEIJIOBOTO
JBUKCHHSI MOJICKYJT IT0 U3BECTHOM TeMITepaType BEeUIeCcTBa.
Bricka3piBaHue TUIIOTE3 A1l O0BSICHEHUS HAOIIOAaeMBbIX SBIICHUI.
YkazaHue rpaHull TPUMEHUMOCTH MOJICIIN «UJICTBHBIN Ta3» U 3a-
koHOB MKT

OCHOBBI TEPMOJIMHAMUKH

W3mepenue konnyecTBa TEIJIOTHI B IIPOLIECccax TEIIONepe adHn.
Pacuer konmuecTBa TEIIOTHI, HEOOXOAUMOTO I OCYILECTBICHHUS
3aJaHHOr0 TMpolecca ¢ Temionepenayend. Pacdyer u3MeHEHUsS
BHYTPEHHEH SHEpruM Tel, paboThl M NEepeaHHOro KOJIMYECTBa
TEIUIOTHI C UCTOJIb30BAaHUEM IIEPBOT0 3aKOHA TEPMOIUHAMUKHU.
Pacuer paboThl, COBEpIIEHHOH ra3oM, Mo rpaguKy 3aBUCUMOCTH P
(V).

Bbruucinenue paboThl Tasza, COBEpIIEHHOW TMpU H3MEHEHUHU
COCTOSHMS MO 3aMKHyTOoMy uukiy. Bermcnenne KIIJI npum
COBEpILICHUH

ra3oM paboThI B ITPOLIECCaX U3MEHEHUSI COCTOSIHUS 110 3aMKHYTOMY
nukiay. OObsCHEHHE TNPHUHLMIIOB JI€HCTBUSA TEIJIOBBIX MAIKH.
JlemoHCTpanusi ponu GU3NKKA B CO3JIaHUU U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATEIEH.

W3noxxeHne CyTH 5SKOJOTHYECKUX MpoOsieM, OOYyCIOBIEHHBIX
paboTOil TEIIOBBIX IBUTATENIEH U MTPEIOKEHUE MTyTH UX PELICHHUS.
VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOAMHAMUKH.
YMeHue BecTHM JAMalor, BBICAYIIMBATh MHEHUE OINIOHEHTA,
y4acTBOBAaTh B AUCKYCCUHU, OTKPBITO BbIpaXkaTh U OTCTauBaTh CBOIO
TOUKY 3PEHMUSI.

VkazaHnue y4yeOHBIX JAMCHMIUIMH, MpPU HU3YYEHHUHU KOTOPBIX
UCHOJIB3YIOT yueOHbIH MaTeprai «OCHOBBI TEPMOIUHAMHUKI

CBolicTBa Napos,

I/I3MepeHI/Ie BJIAXKHOCTH BO3]1yXa.
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KHUJKOCTEH, TBEPABIX TEIl

Pacyer xonnyecTBa TEMIOTHI, HEOOXOIUMOTO JJISi OCYLIECTBIICHUS
Ipolecca rnepexoja BelecTBa U3 0JJHOT0 arperaTHOro COCTOSIHUS B
Ipyroe.

DKCIepUMEHTAJIBHOE MCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
[IpuBeneHne NprUMepOB KaWJUISPHBIX SIBJICHUHN B OBITY, IPUPO/IE,
TEXHUKE.

HccnenoBanne MexaHM4eCKHX CBOMCTB TBepAbIX Tel. [Ipumenenue
(¢u3MUeCKUX TOHATHH ¥ 3aKOHOB B Y4eOHOM Mmarepuale
npoeccnoHaNIbHOTO XapakTepa.

Hcnonb3oBanne MHTepHera ans moucka HHGOpMAMH O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPIbIX U aMOP(HBIX
MaTepUaJIOB

3. SJIEKTPOAMHAMMUKA

DIIeKTpOCTaTUKA

Brrunciaenue cui B321PIMO,II€I>10TBPISI TOYCUHBIX OJJICKTPUYCCKUX
3aps10B.

Brruncienue HAMpsOKCHHOCTU  DJICKTPHUYCCKOI'0 II0JIsI OJHOTO H
HCCKOJIbKUX TOUYCYHLIX JJICKTPHUYCCKHUX 3apsA10B.

Brruncienue noreHuuaia OSJCKTPUYCCKOro I10Jd OJHOIO H

HECKOJIBKMX TOYEUHBIX JJIEKTPUYECKUX 3apsfoB. M3Mmepenue
Pa3HOCTH MOTEHIINAJIOB.

N3Mepenre dHEpPruu  AIEKTPUYECKOTO  MOJsA  3apsKEHHOro
KOHJEHcaTopa.

BriunciieHne SHEPruM  DJIEKTPUUYECKOTO TMOJs  3apsyKEHHOro
KOHJEHcaTopa.

Pazpabotka IJIaHa u BO3MOKHOH CXEMBI NeNCTBUN
SKCIEPUMEHTAIBHOTO OnpeAcIICHUs AIEKTPOEMKOCTH

KOoHJACHCATOpa U ,Z[HBJICKTpH‘lGCKOﬁ IIPpOHUIACMOCTHU BCHICCTBA.
HpOBeIICHI/Ie CPaBHUTCIBHOI'O aHa/iMda TI'PaBUTAOWMOHHOIO0 U
QJICKTPOCTATHUYCCKOI'O nojeu

TlocTOsIHHBII TOK

N3mepenune MomrHocTH 3nnekTpudeckoro toka. Mamepenune 3/1C u
BHYTPEHHETO CONPOTUBIIEHUSI HICTOYHHUKA TOKA.

BrImosTHEHUE pacdyeToB CWIJIBI TOKA M HANpsDKEHWH Ha ydacTKax
anekTpuyeckux 1enei. OObsICHEHHE Ha TPUMEPE AIIEKTPUUYECKOM
uenu ¢ JByMs wucrtounnkamu Toka (DJIC), B KakoMm ciy4ae

UCTOYHHMK  JJIEKTPUUECKOW HHEpruu paboTaeT B  pexXHUME
TeHepaTopa, a B KAKOM — B PEXUME NOTPeOUTENS.

Onpenenenne TemmepaTyppl HUTH HakanuBaHus. I3mepeHue
IEKTPUUECKOTO 3apsi/ia IEKTPOHA.

CHATHE BOJIBTaMIIEPHON XapaKTEPUCTUKH JUOJIA.

[IpoBeneHue CpaBHUTENBHOIO aHAJIMW3a  IOJYNPOBOJIHUKOBBIX
JUOJI0B U TPHOJIOB.

Ucnons3oBanne WurepHera pns moucka HHPOpManuu O

MEPCIIEKTUBAX PA3BUTHS MTOIYIIPOBOIHUKOBOU TEXHUKH.
YcraHoBKa MPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

MaruuTHBIE SIBICHUS

N3mMepeHre HWHAYKIMM MarHUTHOrO MoJid. BelunciieHue cui,
JIEACTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.
Brrunciienne cui, JEWCTBYIOIIMX HA JJIEKTPUYECKUH  3apsl,
JIBHOKYILUICS B MATHUTHOM TI0JIE.

Hccnenosanue SIBJICHUMN AJIEKTPOMATHUTHOMU
CaMOWHIYKIIUH.

Brrunciienre 3Heprum MarHuTHOTO TOJISL.
OObsicHEeHNEe TPUHITUTIA JICHUCTBUS DIEKTPOIBUTATES.

UHIYKIUH,
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OObsicHEeHWe TPUHININA JEUCTBHS TEHEpaTropa 3JIEKTPHUECKOTO
TOKa U 3JIEKTPOU3MEPHUTEIbHBIX PHO0poB. OObSICHEHHE TPUHLINTIA
JEHCTBUS Macc-crieKTporpada, yCKopuTeseH 3apsyKeHHbBIX YaCTHII.
OOBsicHEeHHE POJM MAarHUTHOTO TOJI 3eMJIM B KM3HH PACTECHUH,
’KMBOTHBIX, YeJIOBEKA.

[IpuBeneHne NpUMEpPOB MPAKTUYECKOTO IPUMEHEHUS U3YYEHHBIX
SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOHCTB.

[IpoBenenue CPaBHUTEIBHOTO aHanmsa CBOMCTB
AJIEKTPOCTATHYECKOT0, MAarHUTHOTO M BHUXPEBOTIO 3JEKTPUUYECKHUX
TOJIEH.

OObsicHEeHHWe Ha MPUMEPE MArHUTHBIX SBJICHHH, MOYeMy (U3HKY
MOXHO paCCManI/IBaTB KakK MCT&HI/ICHI/IHHI/IHY.

4. KOJIEBAHUS U BOJIHBI

Mexanuueckue KoJieOaHus

Hccnenosanue 3aBHCUMOCTHU nepuoaa KoJIeOaHMH
MaTEeMaTHYECKOr0 MasTHHKA OT €ro JUIMHBI, MAaCChl U aMILIUTYIbI
KoJieOaHui.

HccnenoBanue 3aBUCMMOCTH TIepUOJa KOJICOAHWH TIpy3a Ha
NPY’)KUHE OT €r0 MacChl M JKECTKOCTH IIPYKUHBI. Bpramcinenue
nepuojia KojieOaHUil MaTeMaTUYEeCKOr0 MasiTHHKA IO W3BECTHOMY
3HAUEHUIO €r0 JITMHBL. BhIuncieHne nepuoja KojaebaHui rpy3a Ha
NPY)XHHE TIO0 M3BECTHBIM 3HAYCHUSM €r0 MacChl M JKECTKOCTH
NPYKUHBI.

Bripabotka HaBBIKOB BOCIPUHHUMATh, aHAJIM3UPOBATh,
nepepadaTeiBaTh M MPEABSIBIATE HHPOPMAIUIO B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3a7a4aMHu.

[IpuBeneHne MpUMEPOB  aBTOKOJIEOATEIbHBIX  MEXAHUYECKUX
cucteM. IIpoBenenue kinaccuduKaiy KojacOaHuu.

Yupyrue BoJaHbI

W3mepenue 1amHbl 3ByKOBOM BOJIHBI 10 pe3yJibTaTaM HaOJI0eHUI
UHTEep(HEPEHIH 3BYKOBBIX BOJIH.

Habmionenne wu  oOBSICHEHWE SIBICHUH HWHTEpQEpEHIMH U
TU(PPaKIUU MEXaHUYECKHX BOJIH.

[IpencraBnenne  obmacteil  NpUMEHEHWs  yJAbTpa3Byka U
MEPCHEKTUBBI €r0 MCMOIb30BAHUS B Pa3IMUYHBIX OONACTAX HayKH,
TE€XHUKH, B MEJTUIMHE.

W3noxeHne CyTH SKOJIOTMYECKUX MpoOJIeM, CBA3aHHBIX C
BO3/IEHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHHU3M YEJIOBEKA

DneKTpOMarHUTHbHIE
KoJeOaHus

HabmtoneHnue ociuyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI
TOKA B LICTIH.

N3mepenne  dIEKTPOEMKOCTH  KOHIEHCATOpA. N3mepenue
MHJYKTUBHOCTb KaTyIIKH.

HccnenoBanue  sBICHUSA ~ DJIEKTPUYECKOIO  pe30HaHca B
IIOCJIEI0BATEILHOM LEIH.

[IpoBenenue aHamoruu Mexay (GU3NYECKMMU BeIMYUMHAMHU,
XapakTEePU3YIOIUMH  MEXAHUYECKYI0 W JJIEKTPOMATrHUTHYIO
Kosie0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHn CHITBI TOKA U HANIPSKEHUS HA AJIEMEHTaX LIETH
IIEPEMEHHOTI0 TOKA.

HccnenoBanue [IpUHLIMIIA JEUCTBHS TpaHcopmaropa.
HccnenoBanue mnpuHuuMNa JEHCTBUS TIE€HEpaTOopa IEPEMEHHOIO
TOKA.

Ucnonb3oBanne MHTepHera s 1noucka HHGOpMAMU O
COBPEMEHHBIX CI0C00ax Mepeaayu dJIeKTPOIHEPTUU
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9JI€KTpOM3FHPITHBI€ BOJIHBI

OcyuiecTBiieHUE paguonepeaadn u paauonpuema. MccnenoBanue

CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOHMIIEHOTO Tele-

¢domna.

Pa3BuTHEe 1IEHHOCTHOrO OTHOIIEHHUS K H3Yy4aeMbIM Ha YypOKax
¢bu3ukn o0BEKTaM U OCBaMBAEMbIM BHUJAM  JCSTEIbHOCTH.
OObsiCHEHHE TPUHIUIUAIBHOTO Pa3lIu4us TPHPOIBI YIPYTUX U
ANEKTPOMArHUTHBIX BOJH. V3J0XKeHHe CYTH SKOJOTHYECKHX
mpoOJieM, CBSI3aHHBIX C OJCKTPOMATHUTHBIMH KOJCOAHUSMU U
BOJIHAMU.

OOBbsICHEHHE PO DJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
uccieioBanusax Beenennoit

5. OIITUKA

[Ipupona cBera

[IpumeneHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U TIPEJIOMIICHUS
CBETA MPH PELICHUU 3a/1a4.

Onpenenenue CIIEKTpaIbHbIX TpaHuIl YYBCTBUTEIBLHOCTH
YeJIOBEUYECKOI0 IJ1a3a.

YMeHHE CTPOUTH U300paKEHUS MPEIMETOB, 1aBacMbIC JTUH3AMH.
Pacuer pacctosiHus OT JTMH3BI 10 U300paKEHHS TPEeIMETA.

Pacuer onTUYecKoi CUJIBI IMH3EI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.

HcnbiTanue Mojenelt MUKPOCKOIIA U TEJIECKOIa

BoJsHOBEIE CBOMCTBA cBETA

Habmronenue siBieHust nHTEp(HEPEHINH 3JIEKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBieHus 1udpakuuy 3I€KTPOMArHUTHBIX BOJIH.
Hab6utoieHue siBjaeHMs MOSIpU3aliy AIEKTPOMarHuTHBIX BOJIH.
W3mepeHue UIMHBI CBETOBOM BOJIHBI 110 pe3yJbTaTaM HaOII01eHUs
apreHust uHTeppepeHmu. HaOmonenune sBieHus ITUGpaKIuN
cBera. HalOmtoneHue siBieHus NoOsApU3allMd M JAMCIIEPCUU CBETA.
[Monck pa3muumii W CXOACTBA MEXAY AUDPAKIUOHHBIM U
JUCIIEPCUOHHBIM CIIEKTPAMH.

[IpuBeneHre MpUMEPOB MOSBICHUS B IPUPOJIE U HCIIOIb30BAHNS B
TEXHUKE SBJIECHUI HHTepdepeHIuH, AU(paKIuy, NOIIpU3ALUN U
aucrepcuu cBera. llepednciieHne MeETONOB MO3HAHUSA, KOTOpPBIE
WCIIOJIb30BAHbI IIPU U3YYECHUH YKAa3aHHBIX SIBJICHUN

3JEMEHTHI KBAHTOBOM ®U3UKHN

KBaHTOBast onTHka

Habmonenune  Qotoanexktpuueckoro  s>pdexra.  OOBsICHEHHE
3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUI.

Pacuer MakcuUManabHON KHHETHYECKOM SHEPruM 3JEKTPOHOB MpPHU
dhoTornekTpuueckoM s dexre.

Omnpenenenne  paboOThl  BBIXOJA  AJIEKTPOHA 1O  rpaduky
3aBUCUMOCTH MaKCUMaJIbHOU KMHETUYECKON JHEpPIruu
(OTO2TIEKTPOHOB OT 4acTOThl cBeTa. V3mepeHue paboThI BbIXOJa
AJIEKTPOHA.

Ilepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPBIX HPUMEHSETCS
0e3nHEePIIMOHHOCTH (poTodhPekTa.

OOBpsicHEeHHE  KOPIYCKYJSPHO-BOJIHOBOTO  Jyalu3Ma CBOWCTB
(hOTOHOB.

OOBsicHEeHHE POJM KBAaHTOBOW ONTHKH B PAa3BUTUU COBPEMEHHOM
(bu3uKH.

duzuka atoma

Ha6J’IIO,I[CHI/IC JIMHEHYaThIX CIICKTPOB.
Pacuer wactoTrel u JJIMHBI BOJIHBI HCITYCKAa€MOI'0 CBE€Ta IIpH
nepexoac aromMa BOAOpOJa U3 OAHOI'O CTAITMOHAPHOTO COCTOSAHUS B

Jpyroe.
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OObsicHEeHHe TPOUCXOXKIEHUS JIMHEHMYaToOro CIIEKTpa aroma
BOJIOPOJA U pa3lInyusl JMHEHYATHIX CIEKTPOB PA3IMUHBIX Ta30B.
HccnenoBanue quHEeHYaToro CuekTpa.

HccnenoBanue npuHIUna paboThl TIOMUHECIICHTHOH JIAMITBI.
Hab6mronenue n 00bsCHeHHE MPUHIIKIIA IEHCTBUS Jla3epa.
[IpuBenenue NpUMEpPOB HCMHOIB30BaHUS Jia3epa B COBPEMEHHOM
HayKe U TEXHHUKE.

Ucnons3oBanue HMaTepHera pans  moucka wuHpOpMamuu O
TePCIEKTHBAX MPUMCHECHHS JIa3epa.

®du3uKa aTOMHOTO f11pa

Habmronenue TpexoB anb(a-yactul] B kamepe BuiabcoHa.
PeructpupoBanue SOEpHBIX HU3IYyYEHUH C IIOMOIIBIO CYETYUKA
[efirepa.

Pacyer sHeprum CBsi3M aTOMHBIX A1EP.

Onpenenenue 3apsja M MaccoBOIO YMCIa AaTOMHOIO s1pa,
BO3HHUKAIOIIIETO B PE3yJIbTaTE PaJUOAKTUBHOIO paclaja.
Beruncnenue sHEpruu, OCBOOOKITAIOMICHCS TPH PATUOAKTHBHOM
pacnaze.

Onpenenenne NpoayKTOB SAEPHOIN peaklnu.

Bbruucnienue  sHeprum, OCBOOOKIAmOIIEHCS OpU  SACPHBIX
peakuusx.

[lonumanue NpeuMyIIECTB M HEJOCTAaTKOB  MCIOJIb30BaHUS
QTOMHOM  DJHEPIMM W HOHM3HPYIOIIMX  H3JIY4eHUHM B
IIPOMBIIIJIEHHOCTH, MEIULIUHE.

Wznoxenne CyTh OSKOJIOTHYECKHX MpoOJIEeM, CBA3aHHBIX C
OMOJIOTMYECKUM JACHCTBUEM PATUOAKTUBHBIX M3ITy4YEHUI.
[IpoBenenne KinaccupUKAMK SJIEMEHTAPHBIX YaCTHI[ 10 WX
(bu3nYecKUM XapakTepUCTHKaM (Macce, 3apsily, BPEMEHU >KU3HHU,
CIIUHY

U T. 1.).

[lonnmanue LieHHOCTEH HAay4yHOro MO3HAaHUS MHUpa HE BOOOIE s
YeJ0BeYeCTBa B LIEJIOM, a Ul KaXAO0ro oOyyaromierocst JIMYHO,
LIEHHOCTE! OBJIAJICHUS METOJOM HAY4YHOIO T[O3HaHUA U
JOCTHIKEHUSI ycIiexa B JJF000M BHJIE MPAKTHUECKON e TeIbHOCTH.

7. DBOJIIOIIMS BCEJJEHHOM

CtpoeHue u pa3BUTHE
Bcenennon

HaOmrofgeHue CONHEYHBIX TIATEH C IIOMOIIBIO TelleCKoma |
COJIHEUHOTO HKpaHa.

Ucnonb3oBanue  MHTEepHeTa AN TOUCKA  M300paKeHH
KOCMUYECKMX OOBEKTOB M HH(poOpMauuu o0 HX OCOOEHHOCTSIX
OOcyxneHrne BO3MOXXHBIX CIICHAapHEeB OJBONIOLMK BceneHHOM.
Hcnonbp3oBanue HNutepuera s IOMCKa COBPEMEHHOMN
uHpopmanuu o pa3Butuu Bceenennoit. Ouenka uHopmanuu c
TO3UIIMH €€ CBOMCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH, TOJIHOTHI,
aKTYaJIbHOCTH M T. 1.

DBoronus 38e31. I uno-
Te3a MPOUCXOKICHUS
CoTHEYHOH CUCTEMEI

Brruucnenue sHepruu, OCBOOOXKIAIOIICHCS TMPU TEPMOSIEPHBIX
peaKIusx.

dopMynHpoBKa MPOOIEM TEPMOSIEPHOM SHEPTETHKHU.

OObsicHeHUE BIHSHUS COTHEUYHOM aKTUBHOCTH Ha 3eMITIO.
[TonnManwre PO KOCMHYECKHX HWCCIICOBAHWA, WX HAYIHOTO W
SKOHOMUYECKOTO 3HAUEHHUS.

OOcyxneHrne  COBPEMEHHBIX  THIOTE3 O  MPOUCXOKICHUHU
COJTHEYHOU CHCTEMBI.
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2.5. Tembl pedpepaToB (10KJIaT0B), MHAUBUAYAJBHBIX IPOEKTOB

» Anekcauap ['puropbeBud CToneTOB — PyCCKUM (PUBMK.

» Anekcanap CrenanoBud [1onoB — pycckuil yueHslid, H300peTaTelb paauo.
* AnlbTepHAaTUBHAS SHEPIE€THKA.

* AKyCTHUYECKHE CBOMCTBA MOJYyIPOBOJHUKOB.

* Aazipe Mapu Amnep — OCHOBOMNOJIOKHHK JIEKTPOJUHAMUKH.

* ACUHXPOHHBIW JBUTATENb.

* AcTepou/ibl.

* ACTpOHOMMS HAIIUX JHEM.

» AtomHas usuka. M3otornel. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.

* becKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

 bunonsipHeie TPaH3UCTOPBHI.

* bopuc CemenoBuu SIkoou — Gpu3uk U 1300peTaTeb.

* Bennuaiimume oTKpbITUS (PU3UKH.

* Buzbl anekTpuuecKux pa3psaaoB. DIEKTPUUECKUE pa3psiabl HA CIIyKOe YeIoBeKa.
* Biusinue nedexroB Ha (pU3HMUECKUE CBOMCTBA KPUCTAIIOB.

» BceneHHas U TEMHas MaTEPUSL.

* ['anuneo ["anuneit — OCHOBATENb TOYHOTO €CTECTBO3HAHMS.

* ['onorpadust u ee npuMeHeHue.

* JIBM>KEHUME TEJIa IEPEMEHHON MACCHI.

* Iudpakuus B HaIICH KU3HH.

* JKuakve KpucTaibl.

* 3akonsl Kupxroda 11st 37eKTpUuecKoi LEemH.

* 3aKOHBI COXPAHEHUS B MEXAHUKE.

 3HaueHHe OTKPbITHI ["anumes.

* Urops BacunwseBuy KypuatoB — (pusuk, opranuzatop aTOMHOM HAyKW U TEXHUKH.
* Mcaak HeroTOH — co3iaTens Ki1acCu4ecKon (pU3uKu.

* lcnonb30BaHMUE IIEKTPOIHEPTUN B TPAHCIIOPTE.

» Knaccudukanus 1 xapakTepUCTUKU 3JI€MEHTAPHBIX YaCTHULI.

* KOHCTpYyKIIMOHHASI NPOYHOCTh MAaTEPHAJIA U €€ CBSA3b CO CTPYKTYPOI.

* KoHCTpyKLIMS ¥ BUABI 1a3€POB.

* Kprosnexktponnka (MUKpPOIJIEKTPOHUKA U XOJIOT).

* JIazepHble TEXHOJOTUH U UX UCTIOJBb30BAHHUE.

» Jleonapnio na Bunuu — y4eHslif 1 n300peTarers.

* MarautHble u3MepeHus (MPUHIUIIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHNUS
MAarHMuTHOTO MOTOKAa, MAarHUTHON UHAYKIIWH).

» Maiikn ®apazeit — co3gatenb y4eHHs 00 3JIEKTPOMarHUTHOM TOJI€.

* Makc [lnaHk.

* MeTo1 MEYEHBIX aTOMOB.

* Metoabl HaOMIOAEHUS U PETUCTPALIMH PAJUOAKTUBHBIX U3TYYEeHUN U YaCTHII.
* MeTonbl onpenesieHns TNIOTHOCTH.

* Muxaun BacunbeBrud JIOMOHOCOB — YyU€HBIN HIUKIIONIEAUCT.

* Monenu aroma. OnbiT Pesepdopaa.

* MoJIeKyJIApHO-KMHETUYECKAS TEOPHSI UACAITBHBIX I'a30B.
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* MosiHHsI — ra30BbIM pa3psAx B IPUPOAHBIX YCIOBUSX.

* HanoTexHonorus— MCXKIUCOUIIIIMHApHAA 001aCTh q)YH,Z[aMGHTaJIBHOﬁ " IIPpUKJIIaa-

HOM HAayKH U TEXHHKHU.

* Huxona Tecna: >ku3Hb U HEOObIYAHBIE OTKPBITHS.

* Hukonaii Konepauk — co3gaTens reJIMOLeHTPUYECKON CUCTEMBI MUPA.
* Hunec bop — oaun u3 co3mareneit coBpeMeHHON (DU3UKH.

* Hykneocunre3 Bo BeeneHHOM.

* O0bsicHeHHe (POTOCHHTE3a C TOUKU 3PEHUS (PU3UKH.

» OnTUYECKUE SIBJICHUS B TIPUPO/IE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOANMOCTH.

* [IepeMeHHBIN ANEKTPUYECKUI TOK U €r0 IPUMEHEHHUE.

e [[l1azmMa — 4eTBepTOE COCTOSAHUE BEIIECTBA.

* [Inanetsl COJIHEYHOMN CHUCTEMBI.

* [TonynpOBOAHUKOBBIE TaTYUKHA TEMIIEPATYpPHI.

* [IpuMeHeHNE KUIKUX KPUCTAIOB B IPOMBILIIEHHOCTH.
* [IpumeHeHne AepHBIX PEaKTOPOB.

* [Ipupona peppomaruerusma.

° HpO6J'I€MBI OKOJIOTHH, CBA3aHHBIC C MCITIOJIB30BAHUCM TCIIJIOBBIX MAallllH.

* [IponsBoacCcTBO, IEpeaaya U UCII0JIL30BAHUE HIIEKTPOIHEPTUU.
* [Ipoucxoxaenre COJHEYHON CUCTEMBI.

* [Ibe30351€KTpHUYECKHl 3PPEKT ero NpuMEeHEHNUe.

* PazBuTHe cpeacTB CBA3M U PAHO.

* PeakTuBHBIE ABUTATENIN U OCHOBBI PA0OTHI TETJIOBOM MAIlIMHBI.
* PenmMKTOBOE M3ITy4YEHUE.

* Pentrenosckue nyun. Ucropus otkpeitus. [Ipumenenue.

* PosxeHue v DBOJTIOIUS 3BE3/I.

* Posib K.2.1l10JIKOBCKOTO B pa3BUTUU KOCMOHABTHUKH.

* CBET — 2JIEKTPOMArHUTHas BOJIHA.

* Cepreii [1aBnoBnu KoposiaeB — KOHCTPYKTOpP M OpraHU3aTop MPOU3BOICTBA

PaKETHO-KOCMUYECKON TEXHUKH.

 Cusbl TpeHHUsS.

» CoBpeMEHHasi CIyTHUKOBAsI CBSI3b.

» CoBpemeHHas ¢pu3nuecKasi KapTuHa MUpA.

» CoBpeMEHHbBIE CPEACTBA CBA3H.

e CoJIHIIE — WUCTOYHUK JKU3HU Ha 3eMJIE.

* TpanchopmaTopsl.

* YapTpa3BykK (II0Iy4eHUE, CBOMCTBA, MPUMEHEHHE).
* YrpaBiisieMblid TEPMOSACPHBIA CUHTES.

* YCKOpUTENU 3apsKEHHBIX YACTHLI.

* Ousnka U My3bIKa.

» dusnyeckre CBOMCTBA aTMOC(]EPHI.

* DOTORNEMEHTHI.

» ®otoaddexr. [Ipumenenue sBnenus Gorodddekra.
» Xanc Kpuctnan Opcrer — OCHOBONOJIOKHUK 3JIEKTPOMArHeTU3Ma.
* YepHbI€ IBIPHI.
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e [IIkana 3€KTPOMArHUTHBIX BOJIH.

* DKOJIOruYecKre MpoOIeMbl U BO3MOKHBIE MMYTH UX PELICHUS.

* DJEKTPOHHAs MPOBOJMMOCTh METAINIOB. CBEPXIIPOBOANMOCTD.
* Omunnil Xpuctuanosud JleH1] — pycckuil pu3uK.
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOM JUCIUTLIINHBI

3.1.YueOHO-MeTOAMYECKOE M  MATepUAJIbHO-TEXHHYECKOe  oOecnevyeHue
NPOrpamMmspl y4eOHOI JUCHUIINHBI DU3NKa

OcBoeHue mporpamMmbl y4yeOHOM IUCHMIUIMHBI DPU3MKa MpeArnojaraeT HaJludue B
ATNaTBIPCKOM  TEXHOJOTHYECKOM  Koiuiepke  MwunoOpazoBanusi — UyBammw,
peanu3yronieM 00pa30BaTelIbHYI0 MNpPOrpaMMy CpeaHEero ooiiero oOpa3oBaHHUs B
npeaenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOro o0OIIero oOpa3oBaHUS,
y4eOHOTO KaOWMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOCCIICUYUTHh CBOOOIHBIN
noctynn B MHTepHEeT BO BpeMsl y4eOHOTO 3aHSATHS W B TEPUOJ BHEYYEOHOM
NEATETLHOCTH 00YYaIOIIUXCSI.

B coctaB kaOunera Qu3uku BXOIUT JabopaTtopust ¢ J1abOpaHTCKON KOMHATOM.
[Tomemenne kabuHera (Qu3MKU yAoBIeTBOpsieT TpeboBanusiM CaHuTapHO-
AMUJEMHUOJIOTUUECKUX MPABUI U HOPMATHUBOB, OCHAIIIEHO TUIIOBBIM O00OPY/IOBAHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUSIX, B TOM YHCIIE CIICIIUATU3UPOBAHHON yueOHOM
MeOeNblo U CpeCTBaMU 00YYEHUS!, JOCTATOYHBIMU JIJIsl BBITIOJHEHUS TPEOOBaHUM K
YPOBHIO MOJITOTOBKH O00YYarOIIUXCS.

B kabunere wumeercss MyJbTUMEIUITHOE 000pYyIOBaHUE, TOCPEICTBOM
KOTOPOTO  YYaCTHHUKH 00pa3oBaTelbHOTO Tpollecca MOTyT IPOCMATPUBATH
BU3YaJIbHYI0 HHGOPMAIIHIO 10 (PU3HKE, CO3/]aBaTh MPE3EHTAIIMH, BUI€OMaTEPHAIbI U
T. II.

B cocTtaB yueOHO-METOUYECKOTO U MaTepUaTIbHO-TEXHUYECKOT0 00eCTICUeHUS
porpaMmbl y4eOHOUM nUCIUTINHBI «Du3nKa, BXOJAT:

* MHOTO()YHKITHOHATBHBIA KOMILJIEKC MPEIOaBaTels;

* HaTJIAIHbIE TOCOOMS (KOMILUIEKTHI YU4EeOHBIX TaOMuII, MaKkaThl: « DU3ndecKue Beau-
YUHBI 1 (PyHIaMEHTaIbHBIE KOHCTAHTE, « MexayHapoaHas cuctema equauir CHy,
«Ilepunonnueckas cucrema xumudeckux seMeHToB J[. 1. MenaeneeBay, mOpTPETHI
BBIJIAIOIINXCS YUEHBIX-(DHU3UKOB U aCTPOHOMOB);

* UTHPOPMAIIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA,

* SKpPaHHO-3BYKOBBIE TTOCOOUSI;

* KOMIUICKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKH;

* TEXHUYECKHE CPEICTBA O0yUCHNUS,

* JIEMOHCTpAIlMOHHOE oO0opyAoBaHue (OOIIEro Ha3HAYEHUS U TEMaTHYECKUE
HaOOPHI);

* 1abopaTopHoe 000pyaoBaHue (0011er0 HA3HAYCHUS U TeMAaTHYECKUE HAOOPHI);

* CTaTUYECKUE, TUHAMUYECKHE, IEMOHCTPAILIMOHHBIC U pa3aTOUHbIC MOJIEIIH;

* BCIIOMOTaTeIbHOE 000PY/I0BAHMUE;

* KOMILJIEKT TEXHHYECKON JOKYMEHTAIIMM, B TOM YHCJIE ITaclopTa Ha cpejicTBa o0y4e-
HUS, THCTPYKIIMH TI0 UX MCIIOJIH30BAHHUIO M TEXHUKE 0€301MacHOCTH;

* OuONMOTEeYHBIN QOHS.

B OubnmoTeunblit GoH BXOAAT YU€OHUKH, YI€OHO-METOANYECKNE KOMILJIEKTHI
(YMK), ofecrneunBamomume OCBOCHHE  y4yeOHOW  AWCHUIUIMHBI  «Du3ukay,
PEKOMEHJIOBAaHHBIC WJIM JIOMYIICHHBIE JJIi MCIOJB30BaHUS B  AJIATBIPCKOM
TEXHOJIOTUYECKOM  KoJuleke  MwuHoOpazoBanuss — UyBammu,  peanus3yromiem
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o0pa3oBaTeIbHYI0 MTPOTrpaMMy CPEIHEro O0IIero 00pa3oBaHus B MPEEIax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnroreunsrit GoHI MOMOTHEH (PU3MYECKUMH SHIMKIONEIUSIMH, aTiacaMH,
CIIOBapsIMH M XpecToMaTHed 1o (U3MKe, CIpPaBOYHHKAMHU MO (PU3UKE W TEXHUKE,
HAYYHOW Y HAYYHO-TIOMYJISIPHOH JINTEPATypOi €CTEeCTBEHHO-HAYYHOTO COJIEPKaHUSI.

B mporecce ocBoeHUs mporpaMMbl y4eOHON AUCTMIUTUHBI DU3HKaA CTYIESHTHI
UMEIOT BO3MOXKHOCTh JOCTYNa K 3JEKTPOHHBIM y4eOHBIM MaTepuajiaM 1o (HU3HKE,
UMEIOIHUMCSIT B CBOOOJHOM JIOCTymne B ceTh MHTEpHET (SICKTPOHHBIM KHUTAM,
paKkTUKyMaM, TectaM, Matepuanam EI'D u ap.).

3.2. JIutepatypa

JlJIsl CTYy1eHTOB:

1. HmutpueBa B.®. @uszuka mid npodeccuid W CHEUUaIbHOCTEH
TeXHUYeckoro  mpodwmis:yued. aId  CTyA.  yUpeXKISHHH  cped.  Ipod.
oOpazoBanus/B.®.JImutrpueBa.- 7-¢ uzn., ucnp. M mon.-M.:M3natenbckuii 1eHTp
«Axanemus», 2020. — 496 c.

2. ®upcor A.B. ®usnka aig npodeccuii ¥ CrieluanTbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO — HAy4yHOro MNpOQUIEH:yUeHUK IS CTYIEHTOB YUPEXKACHUU Cpell.
npod. obpazoBanus/ A.B. @upcos; nox pen. T.U.Tpodpumonoii.- 4 — e uza., crep.-
M.: U3naTenbckuil neHTp «Axanemusi», 2019.- 352¢

3. mutpueBa B.OD. ®uzuka a1a  npodeccuid U CIEUUaJIbHOCTEH
TexHU4YecKoro npoduist. COOpHUK 3a4ay: YUYEHUK JJIA CTYJECHTOB YUPEKICHUN Cpes.
npod. obpazoBanus /B.®.Jimutpuena. — 4 € usn., crep. - M: WU3narenbckuii eHTp
«Axagemusi», 2019.- 256 ¢

4. mutpueBa B.OD. @®uzuka a1a  npodeccuid U CHEUUaJIbHOCTEH
TexHudyeckoro mnpoduns. Jlaboparopusiii npaktukym: /B.®. JImutpuena, A.B.
Kopxyes, O.B.Myprazuna. — 5 y4eOHOe mocoOue sl CTyH. YUYPEKICHUU Cpes.
npod. oOpa3zoBaHus. - € U31., cTep., - M.: U3ngarenbckuit nentp «Axamemus», 2019.-
160 c.

5. Hmutpuea B.®. @wusuka ama npodeccuit W CHEIUaIbHOCTEH
TexHuueckoro npoduis. KoHTponbHble MaTepuasbl: yueOHOe mocoOue s CTyA.
yapexaeHuil cpen. npod. obpazosanus. /B.®. Jimutpuesa, JL.U. BacunbeB. — M.:
N3narenbckuil eHTp «Akagemus», 2019.- 112c.

6. @upcoB A.B. ®usuka mns npodeccuii U CHEeUUATBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO — HAay4YHOro npoQuiIei:y4eHUK Ji1 CTYACHTOB YUPEKIECHUU Cpe.
npod. odpazoBanus/ A.B. @upcos; noxa pen. T.M.Tpodpumonoii.- M.: M3znarenbckuit
HeHTp «Akanemus», 2017.- 352c.

7. HmutpueBa B.®. ®uzuka manga npodeccuili U cneualbHOCTEH TEXHUYECKOTO
npoduiss: YYEHMK I CTyd. YyupexaeHud cpen. npod. oOpasoBaHus
/B.®.JImutpuena. — 4 e uza., crep. - M: M3narenbckuit ieHTp «Axagemus», 2017.-
448 c.

8. Tpodumona T.N. ®dwuszrka s npoQeccuit U CIenuaTbHOCTeH TEXHUIECKOTO
u €CTECTBEHHO — Hay4yHoro npoduinei. COOpHUK 3amad: yuyeOHOe mocodue st
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CTYI. ydpexaeHuii cpen. mpod. oopazoBanus: / T.M. Tpodumona, A.B. ®upcos.-
M.: U3natensckuid neHTp «Akagemusi», 2017.- 288c.

st mpenoxaBaTeJien:

Koncrutymust Poccuiickoit ®epepanuu (MpUHSITA BCEHAPOJHBIM TOJIOCOBAHHUEM
12.12.1993) (¢ y4eTroM MOMPaBOK, BHECEHHBIX (elepallbHbIMH KOHCTHTYIIHOHHBIMU
3akoHaMu P® o nompaBkax k Konctutyumum PP ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-®K3) // C3 P®O. — 2009. — Ne 4. — Cr. 445.

®enepanpublif 3akoH 0T 29.12. 2012 No 273-®3 (B pen. (enepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, or
04.06.2014 No 148-®3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM oT 04.06.2014
Ne 145-®3) «O06 obpazoBanuu B Poccuiickoit deneparumy.

[Tpuka3z MunucrepcTBa o6pazoBanusi u Hayku P «O0 yTBepxkaeHun dheaepaibHOTO
roCyapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa cpefaHero (IMOJIHOTO) OOIIero
oOpazoBanus» (3apeructpupoBad B Muntocte P® 07.06.2012 Ne 24480).

[Tpukaz Muno6praayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH M3MECHEHUH B
[Ipukaz MunuctepcrBa oOpazoBanusi W Hayku Poccuiickoit ®enepanuu  OT
17.05.2012 Ne 413 “O6 yrBepxkaeHuu GeaepaibHOrO TOCYAapCTBEHHOIO
00pa3oBaTEILHOTO CTaHIapTa CPeHEro (MOTHOTO) 0011er0 00pa3oBaHus ».

[Tucemo [lenaprameHTa TOCyIapCTBEHHOM MOJMTHKU B cepe MOATOTOBKM pabOUyMX
kaapoB u 1O MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHnnanuu mno
OpraHu3allid TOJIyYeHUs! cpeaHero oOmero oOpa3oBaHMs B IpEAeNiax OCBOEHUS
0o0pa3zoBaTEIbHBIX MPOTrpaMM CpeHEro MpodecCHOHAIBHOTO 00pa3oBaHusl Ha 0aze
OCHOBHOIO  oOmiero oOpa3oBaHusi € y4yeToM TpeOoBaHUW  (eaepalibHbIX
roCyapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMOn MpoQeccuu uiu
CHEIUATBHOCTU CPEAHETO NMPOheCCUOHATFHOTO 00pa30BaAHUSY.

®enepanbubiif 3akoH 0T 10.01.2002 Ne 7-®3 «O0 oxpaHe OKpy>Karolie cpeasd (B
pexn. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.

HNuTeHeT-pecypcesnl:

www. fcior. edu. ru (®egepanbHblii HEHTp HH(DOPMAITMOHHO-00PA30BATEIHHBIX
PECYPCOB).

wwww. dic. academic. ru (Akagemuk. CioBapy 1 SHIMKIIONCINHN).

www. booksgid. com (Books Gid. DnekTponHas OubIroTeKa).

www. globalteka. ru (I'mo6anrteka. ['nobanbHas OUOIMOTEKA HAYUHBIX PECYPCOB).
www. window. edu. ru (Equnoe okHO gocTyIa k 00pa3oBaTeIbLHBIM PECypcam).
www. st-books. ru (JIyumias yueOHast nuteparypa).

www. school. edu. ru (Poccuiickuii ob6pa3zoBarenbHbIii TOpTal. JlOCTYITHOCT®B,
KauecTBO, 3 (HEKTUBHOCTH).

www. ru/book (DnekrponHas 6nbIMOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypcbl UnTepHeTa — Dusnka).
www. school-collection. edu. ru (Eaunas xosutekius nmudpoBbIX 00pa3oBaTeIbHBIX

pPECYPCOB).
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https//fiz.1september. ru (yueOHO-MeTOAMUECKas TazeTa « DU3HKAY).

www. n-t. ru/nl/fz (HobeneBckue naypeatsl o Gu3MKe).

www. nuclphys. sinp. msu. ru (SInepHas ¢usuka B MTaTepuere).

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

www. kvant. mccme. ru (HaydHO-TIOMYJISIPHBIN (PU3UKO-MAaTeMaTHYCCKUN >KypHaT
«KBanHT»).

Www. Yyos. ru/natural-sciences/html (ecrecTBeHHO-HAYYHBIN KypHAI 1T MOJIOICHKH
«IIyTp B HayKy»).
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PACHPEAEJIEHUE TUIIOB KOHTPOJIBHBIX 3AJIAHUUA ITPU
TEKYIIEM KOHTPOJIE 3HAHUU U HA TPOMEXYTOYHOU

HanmenoBanue Tem

y4eOHOM TUCITUTLINHBI

BBenenue

Pa3zgea 1. Mexanuka

ATTECTALIUHN

Tunsl KOHTPOJIBHOTO 3aaHUsI, HOMED
KoHntposs-
Hble PabOTHI

[IpakTuueckue pabOTHI TecroBble 3a1aHus,

peuicHue 3a1aq,
BBIIIOJIHCHUC

YIPa)KHECHUN

Kontposnbusie
Bompockr (1-7)
Jlaboparopnas pabota TectoBoe 3ananue 1
Nel M3yuenue nBmwxkenust | ypoBeHb (3 Bap. o 10
T€Ja [0 OKPYKHOCTH 110/1 |  BOIL.); 2 YpOBEHb (3
JIEUCTBUEM CHJI Bap. no 10 Bor.), 3
YIPYTOCTH U TSKECTH | ypoBeHb (3 Bap. o 10
[IpakTuueckoe 3anaTue Bomp.) PacuerHsie
«Perrenue 3am1aq Ha 3agaun (1- 10)
pacueT mapaMeTpoB

PaBHOYCKOPEHHO I'0 [TpoBepounas padora

JIBHDKCHHSI (2 Bap. mo 3 3amaum)
[IpakTuueckoe 3aHsTHE KonTponbubie
«PemeHnue 3a1a4 o teme: Bompocsl (1-15)
Kunematuka

TecroBoe 3ananue 1
ypoBeHb (3 Bap. o 10
BOIL.); 2 ypoBeHb (3
Bap. o 10 Bom.), 3
ypoBeHs (3 Bap. o 10
Bonp.) PacueTHsie
3amgaun (1-8)
IIpoBepounas pabora

MAaTepHAIBHON TOUKW.
[IpakTnueckoe 3anaTue
«Pemienue 3ana4 1o Teme:
JlnHaMuKa MaTepualbHOU
Toukm» [IpakTndeckoe
3ansaTue «Peenue 3anau
no teme: Cuisl B

IPUPOAE» (2 Bap. mo 2 3axaun)

JlaGopartopHnast pabota Kontponbubie

Ne 2 U3yuenue 3akoHa Borpocs (1-12)
COXpaHEHHS

TectoBoe 3amanue 1
ypoBeHb (3 Bap. o 10
BOII.); 2 ypoBeHb (3
Bap. o 10 Bom.), 3
ypoBeHsb (3 Bap. mo 10
Borp.) PacueTHble
3agaun (1-6)
[TpoBepounas pabota
(2 Bap. mo 2 3amaun)
KoHnTponbHble

Borpocsl (1-14)

MEXaHUYECKON IHEPTUn
[IpakTrueckoe 3aHsATHE
«Pemenune 3aga4 Ha
MIPUMEHEHNE 3aKOHa
COXPaHEHHUsI UMITYJIbCa»
[IpakTrueckoe 3aHsATHE
«Pemenue 3a1a4d no TemMe:
Pabora. MOIIHOCTE.
Oueprus» [IpakTuyeckoe
3aHsaTHe «Pemnrenune 3amau
10 TeMe: 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

3aganue
IIPOMEKYTOUHON
aTTecTaluu

TecroBble 3a0aHUs
10 Bap. m 30 Bomp
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Pa3nean 2.
Mouexkyasipaasi puznka
U TePMOJIMHAMHKA

JlaGoparopHas paboTa
No 4 OnbiTHast mpoBepka
3akoHa I 'en-JIroccaka
[IpakTuueckoe 3anaTue

«Perienue 3a1ay 1o TeMe:

OCHOBHOE ypaBHEHUE
MKT» IIpakTuueckoe
3aHsaTHe «Penrenue 3anau
o teme: OcHoBel MKT)»

Kontponpnast | JlabopaTopHas pabota
pabota No 2 Ne 5 Onpenenenue
(2 Bap. mo 2 OTHOCHUTEIIbHOU

3a1a4m) BJI&JKHOCTH BO3lyXa

Jlaboparopnas pabota
No 6 Onpenenenue
KodpunmenHTa
ITOBEPXHOCTHOT'O
HaATSDKEHUS KUIKOCTEH
[IpakTryeckoe 3aHsATHE
«PemieHue 3aga4 1mo TeMe:
ArperaTHbple COCTOSTHHS
BeIlIecTBa u (hpa3oBbIe
MIePEX0JIbI
[IpakTrueckoe 3ansATHE
«Pemenue 3ama4 no remMe:
OcCHOBEI
TEPMOJTMHAMUKHI

TecroBoe 3ananue:
1 yposens (10 Bom.);
2 yposens (10 Bom.),
3 yposens (10 Bomp.)
Pacuernble 3anaun (1-
8) IIpoBepounas
pabota (2
Bap. 1o 3 3a7a4m)
Kontposnbusie
Bompocsr (1-9)

TecrtoBoe 3aganue (2
BapHaHTa o 9 BOIL.);
Pacuernble 3anaun (1-
5) IIpoBepounas
pabota (2 Bap.)
KonTposbHbie
Borpocsl (1-12)
TectoBoe 3a1anue
1 yposens 10 Bormp.
2 yposens 10 Bomp.
3 yposens 10 Bomp.
Pacuernbie 3apaum (1-
7) KonTponbHble
BOMPOCHI

(1-11)
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Pazpgea 3.
DJIeKTPOAMHAMHUKA

IIpakTrueckoe 3aHsATHE
«Penrenue 3agad mo reMe:
DIEKTPUYECKOE TOJIE»
[IpakTuueckoe 3anaTue
«Pemenue 3a1a4 no teme:
DIEKTPUUECKOE MOJIEH
Jlaboparopnas pabota
No 7 Onpenenenue
YIETBHOTO CONPOTHUBIIC-
HUS IPOBOJAHUKOB
Jlaboparopnas pabota
No 8 M3yueHune 3ak0HOB
IIOCJIEZI0BATEIBHOTO COe-
JTUHEHUS IPOBOJIHUKOB
Jlaboparopnas pabota
No 9 N3zyuenune 3ak0HOB
NapajuIeIbHOTO COeNHE-
HUS TPOBOJHUKOB
JlaGopaTtopHnast pabota
No 10 Onpenenenue IJ1C
Y BHYTPEHHETO
COMPOTHUBIICHUS UCTOYHU-
ka Toka [IpakTuueckoe
3anatue «Pemenue 3agau
0 TeMe: 3aKOHBI T10-
CTOSIHHOTO TOKa»
JlaGopaTtopHnas pabota
Ne 11 U3zyuenue siBnenus
AIIEKTPOMArHUTHOM
WHYKITAH
[IpakTudeckoe 3aHaTue
«Pemenune 3aga4 no
Teme: MarHuTHoe moJe»
[IpakTrueckoe 3aHsATHE
«Pemenue 3amau o
Teme: DIeKTpOMarHuTHas

WHIYKIHSD)

TecroBoe 3ananue
1 ypoBens 10 Bomp.
2 ypoBensb 10 Bomp.
3 ypoBens 10 Bomp.
Pacuernble 3anaun (1-
8) KoHnTponbHbIe
BOIIPOCHI
(1-13) IIpoBepounas
pabora (2 Bap. mo 2
3a/1a4um)
TecroBoe 3ananue Ne 1
1 ypoBens 10 Bomp.
2 ypoBensb 10 Bomp.
3 ypoBens 10 Bomp.
TecroBoe 3ananue Ne 2
(2 Bap. mo 9 Bomp.)
Pacuernble 3aaun (1-
8) KoHTposbHbIE
Borpocsl (1-21)
[TpoBepounas pabota
(2 Bap. mo 3 3amaun)
TectoBoe 3ananue Ne 1
(30 Bompocos) TectoBoe
3amanue Ne 2
(2 Bap. o 8 Bomp.)
Pacuernble 3anaun (1-
8)
Kontposnbnsie
BOMPOCHI
(1-14)
[TpoBepounas paborta
(2
Bap. Mo 3 3a1a4un
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Pazpen 4.
KoJse0anus v BOJHBI

Pa3pea 5.
Ontuka

Paznen 6. DiemeHTHI
KBaHTOBOH (U3UKH

Konrponsnas | Jlabopatopnas pabora TecroBoe 3ananue 1

paborta Ne 1 No 3 Usmepenue ypoBeHb (3 Bap. mo 10
(2 Bap. mo 4 | yCKOpeHHsI CBOOOHOTO BOIL.); 2 ypoBeHb (3
3a/1a4m) HaJcHUA C IOMOIIBIO Bap. no 10 Bor.), 3
MaTeMaTU4eCcKoro ypoBeHsb (3 Bap. o 10
MasTHuKa [IpakTuueckoe Borp.) PacuerHsie
3ansTHe «Peuenue 3anau 3agaun (1-7)
o reme: Mexanuueckue KonTponbhbie
KOJIeOaHUS ¥ BOJHBI» Borpocsl (1-14)

[IpakTrueckoe 3aHsTHE TecTtoBoe 3ananue 1
«Pemenue 3a7a4 1o Teme: | yposeHs (3 Bap. o 10
DJIEKTPOMarHuTHOE BOIIp.) 2 YPOBEHB
oJIe» (3 Bap. mo 10 Bomp.) 3
ypoBeHb (3 Bap. mo 10
Bonp.) PacuerHeie
3agaun (1-6)
Kontposnbnsie
BOITPOCHI (1-12)
IIpoBepounas pabora
(2 Bap. mo 2 3amaumn

Konrponbnas | Jlabopatopnas padora TecroBoe 3ananue 1
pabora Ne 3 Ne 12 Onpenenenue ypoBeHs (3 Bap. o 10
(4 Bap. mo 4 | mokazartens mpeaoMiieHUs | Bomp.) 2 ypoBeHb (3

3a/1a4um) crekia JlabopaTopHas Bap. no 10 Bormp.) 3
paborta Ne 13 ypoBeHs (3 Bap. o 10
Omnpenenenne GOKyCHOTO Bomnp.) TecroBsie
paccTosAHUS U 3ajanus (4 Bap. mo 16
ONTUYECKOUN CHUJIBI Borp.) PacuetHbie
COOMpArOIIeH JTUH3BI 3agaun (1-5)
[IpakTrueckoe 3aHsATHE KoHntponbusie
«[Toctpoenue nzobpa- Bompocsl (1-12)

JKCHHS B JTUH3AX)
[IpakTrueckoe 3aHsTHe
«Permienue 3agad 1mo TeMe:
®opMyiia TOHKOU JTUH3BI)
[IpakTnueckoe 3aunsarue
«Pemenue 3a1a4 no Teme:
BomHoBas onruka

Kontponbnas | Ilpaktuueckoe 3ansitue | [IpoBepounas pabora

pabota Ne 4 «Pemenue 3aga4 1o (2
(4 Bap. mo 4 Teme: QOTOHBD) Bap. 1o 2 3a1a4u
3a/1a4m) IIpaktuyeckoe 3anstue | TecroBoe 3amanue Ne 1
«Pemenue 3amay no 1 ypoBens (3 Bap. 1o
teme: KBaHTOBBIE 10
noctynarsl bopay BOIIp.) 2 ypoBeHb (3
[IpakTHyeckoe 3aHsATHE Bap.
«Pemenue 3amay no no 10 Bomp.) 3
Teme: 3aKOH PauO0aKTHB- YpOBEHB
HOTO pacrnajia (3 Bap. mo 10 Bormp.)
[Ipaktuueckoe 3anstue | TecroBoe 3amanue Ne 2
«Pemenue 3ana4 1mo 1 ypoBens (3 Bap. o
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Pasznen 7. DBoJsaronus
Bceaennoi

TeMe: S nepHble peakuumn»
[IpakTrueckoe 3aHsTHE
«Pemenue 3a1a4 no teme:
Hedexrmacc. Pacuer
nedexra Macc»
[IpakTrueckoe 3aHsTHE
«Pemenune 3a1a4 no
TeMe: DHEPreTUYeCKUil
BBIXO/I SIICPHBIX
peaKuuii»
[IpakTrueckoe 3aHsTHE
«Pemienue 3aga4 1o Teme:
dusuka aToma u
ATOMHOTO SIApa»

10
BOIIp.) 2 ypoBeHb (3
Bap.
o 10 Bomp.) 3
YpOBEHb
(3 Bap. mo 10 Borp.)
Pacuernble 3anaun (1-
7)
Kontposnbusie

BOIPOCHI
(1-16)

TecToBele 3ananus
(13 BompocoB)
Kontposnbnsie

BOIIPOCHI
(1-7)
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Peuenzus
11a pabouyro nporpaMMy yueGHOR anciuinsn Ouiika
fIPEIOAABATEIS ANATEIPCKOIO TEXHOIOIHHECKOI0 Koineuka Muliodpasosanng Yysaiin

Muxaiosoi Anbpuy Axy0oBHLI

Pabouast tporpasiva yuedHol aueiiiiabl @uskka papadorana B COOTBCTCTBHI ¢
tpeborannamn GL'OC epenrero obutero  obpazosanuns no npodeceun 08.01.25 Mactep
OT1CI0YIILIX CTPOUTENBHBIX M JIEKOPATHBHBIX PadoT.

Ofnem o0pazoBarebloi NporpaMMbl cocTamstier 244 uaca, w3 koropoii 228 vacon -
obssarenphas yuelHas narpyska, 8 qacoB OTBEACHO U KOHCY.bTanui, 8 4acos - Oa
NPOMERY TOUHY K aTTCCTALHIO,

lIporpaMma colepan:

- HAcHOpT  MPOrpaMMBl  YUeGHOR  JMCIMIUIMHLL  KOTOPLIE  BKIouaeT B ceds
NOSCHUTEBHYIO  3AUMCKY, PACKPHIBAKILYK)  IEIW M 331a4  JMCLMITHHBL — 00niyio
XAPAKTEPHCTHRY  yUCOUOH ANCUMIUIHEBL, Mec1o yueQHOH ANCHMANMNLL B yueGHOM IuiaHe,
PEAY LTIl OCBOCHHS YUCOHOM MHCIHILIMHbL

- TCMATHUYCCKHMA T/IAH. KOTOPbLL COCTABACH B COOTBETCTBHH € PHMEPHOH 11POI paMMOi
vaedIoi  THCUHIUIAEDL, BXOINEH B peceTp VUCHHLIX JHCHHNANH 0011e00pasoBaieihioro
uHKna, B oreMarndeckon naamupoBaHii YKA3AHO KOOMHECTRO HAcow. O0TBCACHHOE Ha H3YUeHIe
MaTepHAId ¥ 1A NPAKTHUCCKHE 3aHsTHSI

- XapPAKTCPHCTHKY OCHORHKIX BHAOB Y4eOHOIl ACATCNBHOCTH CTYACHTOR. TeMy pedeparon
{10K18708). HHAMBHYAILHBIX LIPOCKTOB, YCIOBHS PEATH3AILAN YUeDHON JAMCUHIIBIILL TalIHiy
pacipesie.eHis  THIOB KOHTPOIBHKIN  34jlaHUl  LIpH ICKYLICM  KOHTPO/E 3HAHKA W Ha
HPOMEIRY TOUII0H aTTECTALIHMM,

Jurrepatypa pasieieHa Ha JMTeparypy AT8 CTYICHTOB U IPETIO/aBaTe .

Pabouad nporpamMva yueQHoH AMCUHUTUTHIEL DU3HKa. paspabordHnas (1peroIaBaTeiem
Muxaitnopofi  ASl.  COOTBETCTBYET  IpelhsiBisiembi  TpeboBanuaM  #  Mower  Oblrh
pexomengosana & pabore 1pH NOATOTOBKE KBATHQHIMPOBAHKKIX PAGOUHUX I CAYIKALLMX (10

npodieccenn 08,01.25 Macrep 0TICA0UILIN CTPOHTRIBHBIN i JICKOPATHBULIX padoT

Gupcosa H.A., npenojasarens AJ&TLIPCKOro
TEXHOIOUMHCCKOTO KOMISIKY
Muunobpazopanusg Yysanmn
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Ha pabo4yio nporpaMMy yueOHO# JucumnTEN Cu3nsa

upenogansarcia .‘\.’IﬂTprCKOTQ TEXHOJOIMHSCROIO RO IAE VMHHOODI3054

Muxaitiosoi Ansdup Axvoosun

Pabouas nporpamMa vueOHOH aucumnanHst Ouinka pa3padoTaHa B COOTBETCTRHH C
tpebopanusam PrOC cpensero obuiero obpazosanus no npodecenn 08.01.23 Mactep
OTASNOUHBIX CTPOUTEIBHbIX U ACKOPATHBHLIX PadoT

OGsem paboucii nporpamwer coctaiser 244 waca. w3 KkoTopoit 228 wacos -
obf3aTenbias yuebHas Harpyska. 8 HacoB OTBEICHO JUI KOHCY.Ibrauuil, 8 4acoB - Ha
NPOMEKYTOUHYK) ATTECTAIHK).

[lporpamma COACPEET TACTOPT 1HPOIPAMMBL YUCOION  AMCHHILIMHBL, TEMUATHYECKHE
[UIAH, XAPAKTCPUCTHKY OCHOBHBIX BHIOB Y4cOUOH JCATCILHOCTH CTYACHTOR, TeMy pedieparos
{(ZTOKIA,108). HEJMBIY LULIX TPOSKTOR. YCIOBHS P iaiu YHeOHoH IHCUANTHHbBL, TalIHILY
pACTIPEAE/ICHHs  [HILOB  KONTPOIBHBIX  3ajlaHuil  UpH  TCKYUICM KOHTPOJE 3HUHUE W 14
HPOMEUCY TOYII0H aTTECTALNM.

llacmopT mporpaMmbl yUCOUOH JUCHHIUIHHEL CONEPANT [OACHUTCIBIYIO 3AMHCRY. B
KOTOPOIl PACKPHIBAIOICH LUCIH U 33JaUH IMCIHINMILL 4 TAKAKC OO XapPaKTepHC IHKY
yueOHoll ,,IH\'.‘IlHIl.IHIlbl.- ce mecto B yueDHOM e, 1peQoBalia K PesyabTarTaM OCBOCIMs
JHCHHLLIRLELL

l'eMaTHUeckHil 171a8 CoCTaBIeH B COOTRETCTBIN ¢ HPHMEpHOIl nporpasMoil yuedbnoil
AMCUAIIHARL, BXOASLIECH B peecTp yUueOHBIX JMCHMILIMIE oflucobpasoBate bRoro wuwa. B
TEMATHHECKOM  [JIAINIPOBARHN  YKa3dHO  KOJMMYCCTBO  4ac0B, OTBSJIGHHOE  HA  HM3VUCILE
MATCPHATA, NPAKTHHECKHE 3AllATHA, KOHTPOJIbHbIC Padorhl W HA CAMOCTOSTENbHYK) padiry
CTVACHTOR,

B ciucke TUTCPATYPhl BAKHY K POIL HTPACT FPAJALHS JIHTEPATYPhl Hd JHTCPATYPY Al
CTYEHTOR 1 HIpenoIasaTerei.

Pafouas nporpaMma y4eduoil THCUMITTHHBL ®usnka, paspadoTaliias npero/asareies
Muxaiiaosoit AL, COOTBEICTBYCT MPEILABIAEMBIM  (peOOBAMAN  H  MOKET Ohlib

pekoMeiIoBaa K padore npH 10U 0TOBKC KBATHQUUHAPORAHHEX pabodyiX H CIYRAUIX 110
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