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Pabouas nporpamma yueGnon jmcuuniuusl «PU3UKA» paszpaborana Ha ochose ®I'OC
cpennero obuero obpasosanusi (yrB. npukasom MunucTepcTBa obpasoBanusi W Hayku PO ot
17.052012 r. Ne 413 B pen. or 29.06.2017 r.) u Ha OCHOBE IIPUMEPHOH [POTrPAMMbI
obmeobpazosarenbio  yueGuodt  aucummiimibl - «OU3MKA»  gns npodeccHoHanbHBIX
oOpasoBare/ibHBIX  Opranuzanuii, omoOpennodl  Hayuno-meromuueckum  cosetom  Llentpa
npoeccuonansHoro obpazosanus GLAY «DPUPO» u pexomenjaobanHol s peamusanun [ITICC3
CI10 na 6aze ocnosHoro obuiero ofpasoBaius ¢ HOJyYeHUEM cpeiHero obmero obpasoBaHud,
nporokost Ne 3 or 21.07.2015 r. (yrousenns: npotokosn Ne 3 or 25.05.2017 u HMII ot 11 oxtabps
2017 r. 3a Ne 01-00-05/925), ¢ yuyerom [IOOIl cpemguero obmero obpa3oBaHus, 0J00peHHON
pemenueM ®YMO mno obmemy obpasoBanuio (nportokoinr or 28 wmrons 2016 r. Ne 2/16-3) 1o
crienmansrocTH CITO

13.02.11 «Texuuueckasi SRCILVIyaTALH H 00¢/1yKHUBAHHE YJICKTPHYECKOTO H
31eKTPOMeXaHHYeCcKoro 06opyaoBaHus (110 0TPACIAM)»

Kadenpa-paspadorunk: Kosie/mnk MHHOBAIMOHHBIX TEXHOIOTUH W peAnpUHAMAaTenbLeTBa Bal'y.

/ ’
Pa6ouyio mporpammy coctasi: Tapacosa MLA. /4 5/7? /Aenonaﬁmenh KHUTII Bal'V.

Pabouas nporpamma paccMoTpeHa W 0Jo0peHa Ha 3ace/laHdM  y4edHO-METOJAMYECKONH KOMHUCCHH
KHUTIT Bal'y

nporokosn  Ne __Z_ 0T « _é/__» . [k’é@;a%@:_ 2020 ropa

Jupextop KUTIIBal'Y é@ Z H.E. Muuyiuna

[Iporpamma nepeyTBepiK/ieHa:

Ha yueOHbIi roa, nporokos Ne 0T

Jupextop KUTIIBal'Y H.E. Mumynuna

[Iporpamma nepeyTBepikeHa:

Ha yuebHbli roj, npotokon Ne ot

Hupexkrop KUTIIBAlY H.E. Muiynuna

[Iporpamma nepeyrBepiK/ieHa:

Ha yueOHBIA To, mpoToKos No oT

Jupexrop KUTTIBAl'Y H.E. Mumynuna
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1. HACHOPT PABOYEM IPOI'PAMMBbI YUEBHOM JIMCHHILIMHBI

1.1. O6aacts npumeHenust padoueii nporpaMmbl
Pabouas nporpamma obieodpazoBaTenbHOl yueOHON AUCITUIIIMABI « DH3KMKay MpejHa3zHaueHa
A8 u3ydeHus: GusMkd B npodeccHOoHaNbHBIX 00Pa3OBATENBHBIX OpraHH3aIuaX, pPeaTH3yIOmuX
o0paszoBare/IbHYIO IIporpaMmy cpeamero oduiero odpazosanus B npenenax ocsoenus [MTICC3 CITO
Ha Da3e oCHOBHOTrO 001Iero 06pa3oBaHus 110 CIEHAIBHOCTH TeXHH4YecKoro npoguas CI10

13.02.11 «Texnu4ueckas YKCIIYATAINA H 00CTYKHBAHHE NWICKTPHYECKOT0 H
NIEKTPOMEXAHHUYECKOr0 000py0BaHHs (110 0OTPACISIM)»

1.2. Mecro yuebnoii aucuuminnbl B crpykrype IIIICC3
Yuebnas gucuuniauHa «®@usuka»  ABIETCA  y4eOHBIM  TIpeaMETOM  00s3aTenbHOM
npejmerHoi obnactu «kEcrectreHnbie Haykny GI'OC cpeanero obuiero obpazoBanus.

1.3, Hean M 3agaum y4yeOHOH JAHCUMIVIMHBLI — TPeOOBAHHSI K Pe3yjibTATAM OCBOEHHS
yueOHOM AHCIMIIHHBI:

Cosepxanne nporpaMmbl « QU3HKa» HANPABICHO HA JOCTHIKEHUE CICIYIONIUX LeJei:
® OCBOCHMEC 3HaHMH O (yHlaMeHTalbHLIX (H3UUECKUX 3aKOHAX W MPHHIIMNAX, JIEKAIMX B OCHOBE
COBpEMEHHON (pu3nueckolf KapTUHBI Mupa; Haubojiee BaKHBIX OTKPLITHSX B o0sactu (QU3HKH,
OKa3aBIUMX OIpEIE/IAIONee BINIHHE Ha PA3BUTHE TEXHUKM M TEXHOJOTHH, METOJaX Hay9YHOTO
TMIO3HAHUS IPHPOIbI;
® OBJIAJICHHC YMEHHUSAMH IIPOBOJUTL HAONIONACHUS, TIIAHUPOBATH M BBIMOMHATH OKCIIEPHMEHTEI,
BBIJIBUTATh THIIOTE3Bl H CTPOMTH MOJIC/IH, [PHUMCHATH MOJYUCHHBIC 3HAHHMSA MO (U3HKe JUIs
00bsICHEHHS Pa3HOOOPa3HBIX (DU3MUECKHUX SBICHUH M CBOHCTB BEIECTB; MPAKTHYECKH HCIOJI30BaTh
(hu3MYECKHE 3HAHMS, OLCHUBATL JOCTOBEPHOCTh €CTECTBEHHO-HAYUHON HHpOpMAIIUH;
® DA3BUTHE II03HABATCJIBHBIX MHTEPECOB, HHTENNEKTYATLHBIX M TBOPYECKHX CITOCOOHOCTEH B
mporiecce NpHOOpeTeHus 3HAHMI W YMEHUH 110 (pU3MKE ¢ HCIIOJIB30BAHUCM Pa3IMUYHBIX HCTOUHHKOB
UH(OPMALUH U COBPEMEHHBIX HHPOPMAIIHOHHBIX TEXHOIOTHH;
e pocruTanue yOeiJICHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 34KOHOB [PHUPOJLL, HCIOJIL30BAHMUS
JocTHiKeHMH  (pu3vku  Ha Onaro  pa3BUTHS  YETOBEYECKOM  [MBUIM3ALIMH, HEOOXOAMMOCTH
COTPY/IHHYECTBA B [POLIECCE COBMECTHOIO BbIIOJHEHUSI 3alad, YBAXKUTETLHOTO OTHOIIEHHS K
MHEHHIO OIIMOHEHTA NPU 00CYKIEHUH NpobiieM eCTECTBEHHO-HAYYHOI0 COJEPIKaHHs; FOTOBHOCTH K
MOPaJIbHO-3THYECKOH OLEHKC MCIIOJIL30BAHUSl HAYUYHLIX JOCTHIKEHHH, YyBCTBA OTBETCTBEHHOCTH 3a
3alLIMTY OKpPYKalOLIe# cpesibl;
® UCIOJIb30BAHHE TPHOOPETEHHbIX 3HAHMH M yYMEHMH JUIs pelleHus NPAaKTHYECKMX 3a1ady
[OBCCAHEBHOH  JKM3HHM, o0ecrievyennst 0e30macHOCTH COOCTBCHHOH KH3HU, pPaLMOHAILHOIO
IPHPOIOIIOJIb30BAHMS. M OXPAHBI OKPYIXKAIOWIEH Cpe/lbl U BO3MOXHOCTH MPUMEHEHHS] 3HAHWI IIpu
pelIeHHH 3a/1a4, BOSHHKAIOUIUX B MOCICAYIOMICH TPo(eCCHOHAIBHON JAesATeIbHOCTH.

OcBoenue colepkaHusi yueOHOH JUCIMIUIMHLI «Du3nkay obOecreydBaeT JOCTHIKCHHE
CTYJIEHTaMH CJIEYIONIHX Pe3yJIbTATOB:
* JIMYHOCTHBIX:
— YyBCTBO TOPJIOCTH WU YB&KEHHUH K MCTOPMU M JOCTHIKEHMSM OTEYECTBEHHOM (H3MUYECKOH HayKu,
(pu3uueckn rpaMoTHOE NOBEJCHHE B MPO(ECCHOHAIBHONH JCSTEIBHOCTH U ObITY IIpH OOpalleHun ¢
1puboOpamMu U yCTpOHCTBAMM;
— POTOBHOCTL K MPOAOKEHWIO o00pa3oBaHus ¥ MOBBIICHHS KRaJn(puKkauuun B M30paHHOM
npopeccHonanbHON IeATENBHOCTH ¥ OOBEKTHBHOE OCO3HAHHE POJIM (MM3MYECKMX KOMIIETEHIHH B
ITOM;
— YMCHHC HCIIOJIb30BATh JOCTHIKEHUS COBPEMEHHON (M3MUECKON HayKd B (QPU3MYECKHX TEXHOJIOTH
JUIs TIOBBILICHHMS CODCTBEHHOIO MHTEIUIEKTYAILHOIO DPA3BHTHA B BBIOpaHHON MpodeccHoHanbHOM
JeSTeNLHOCTH;



— yMEHHEe CaMOCTOSATENLHO J00LIBATH HOBBIE /IS ce0s (hu3MUecKue 3HaHUS, MCIONb3YS Ul 3TOrO
JOCTYMHBIE MCTOUHUKH HH(OpMaIuy;

— YMEHHE BBICTPAUBATH KOHCTPYKTUBHBIE B3aUMOOTHOMIEHWA B KOMAH/IE 110 PCIICHUIO OGHIHX 3aliay,
— YMEHME YIPABISATh CBOCH I103HABATCIBLHOHW JCATEIBHOCTBIO, IIPOBOJHUTE CAMOOLECHKY YPOBHS
COOCTBEHHOIO MHTEIUICKTYanbHOTO Pa3BUTHUA;

® MeTanpeiaMeTHBIX:

HCMOMB30BAHNE PA3JIMYHLIX BHJIOB [03HABATELHOH JIESTe/IbHOCTH JUISl PelleHUs (PU3UUYECKuX
3aja4, UPUMEHEHHE OCHOBHBIX METOAOB [103HAaHUS (HAONIONEHWS., OMHMCAHMSA, W3MEPECHHUS,
IKCIICPUMEHTA) JUIS U3YUCHHUS PA3IIMUHBIX CTOPOH OKpYIKalollel AelCTBUTEILHOCTH:

— HCHOJIB30BAHHE OCHOBHBIX MHTE/UICKTYAJIbHbIX ONEpaLii: 1O0CTAHOBKHU 3aJa4H, (POPMYJIHPOBaHHS
TUIOTE3, aHali3a M CHHTE3d, CpaBHEHWs, 0000LIECHMS, CHCTEMATH3allMy, BBIABICHUS PHYMHHO-
CJIC/ICTBCHHBIX CBA3CH, MOMCKA aHaJIOroB, (pOPMYJIMPOBAaHMS BBHIBOJOB JUIS M3YYCHHs Ppa3/IM4HBIX
cTOpoH (u3KMyecKkux OOBEKTOB, SABIEHWH M TMPOIECCOB, ¢ KOTOPLIMH BO3HHKAET HEOOXOJAMMOCTH
CTAIKWUBAThCS B [IpO(eccHoHalbHOl chepe;

— YMCHME '€HEPHPOBATE UJCH U OIIPEICIIATH CPEICTBA, HEOOXOAMMBIE [UISl HX Peallu3aliu;

— YMEHHE HCIOJLE30BaTh pPas3jIMuHble HCTOYHHKA JUld moiydeHus: ¢usnveckoi uHbopmanuy,
OIIEHHBATE €€ JIOCTOBEPHOCTE;

— YMEHHE aHaIM3UPOBATh  IIPEACTABIIATL MH(POPMALUIO B PA3IHUHBIX BHAX;

— ymeHue nyOJIMYHO MpPEICTaBISTE Pe3yjbTaTbl COOCTBEHHOrO HMCCJIEJOBaHHS, BECTH JUCKYCCHH,
JIOCTYITHO H FapMOHHYHO co4eTas cojiepikanue u (popMabl rpejcTaniisieMoil nHpopmanuu;

® [IpeAMETHBIX:

— OOBSCHATL W AHAIM3HPOBATL POJIb U MeCTO (U3UKH B (HOPMHPOBAHMU COBPEMEHHOH HAy4HOM
KapTHHLI MHPA, B Pa3BUTHM COBPEMEHHOH TCXHHMKM H TCXHOJIOTHMH, B IPAKTHYCCKOH JESTEIRHOCTH
oJIeH;

— XapakTepH30BaTh B3aUMOCBS3b MEWY (PU3MKOH U JPYTHMH €CTECTBEHHRIMH HAYKaMF,

XapaKkTepH30BaTh CHCTEMHYIO CBS3b MEAJIy OCHOBOTOJATAIONMMH HAYYHBIMH TOHSTHSIMHE:
IIPOCTPAHCTBO, BPEMsl, MaTepus (BELLECTBO, [10J1€), ABUIKEHHE, CUITA, JHEPT U,

— [OHUMATh U OOBACHATH LENOCTHOCTH (U3UUECKOI TEOPUH, pa3uyaTh rPAHHILI €€ MTPUMEHUMOCTH
¥ MECTO B ALY IPYTHX (PU3HYECKUX TCOPHUH;

— BJIALETh IPUEMAMM [OCTPOEHHUS TEOPETHYECKHUX JIOKA3aTeNbCTB, a Takyke MPOrHO3UPOBAHHS
ocoDeHHOCTEH TpOTEeKaHWs (PU3MYECKUX SIBJICHHH M [POLECCOB HA OCHOBE I0Jy4YEHHBIX
TEOPETHYECKHX BBIBOJIOB H JIOKA3aTENLCTB;

— CaMOCTOSATENRHO KOHCTPYHPOBATh JKCIIEPHMEHTAJIBHBIC YCTAHOBKH JISl [IPOBEPKH BBIABHHYTHIX
I'HIOTE3, PACCUHTBLIBATL A0COJIIOTHYIO H OTHOCHTENBEHYIO MOTPEITHOCTH;

~ €CaMOCTOATENBHO TUIAHHPOBATh U MPOBOJIUTh (DH3HYECKHE IKCIICPHMEHTDI;

— peuath MpakTHKO-OPHEHTHPOBAHHBIE KAYECTBEHHBIC M PACUCTHBIC (PM3MUYECKHE 3a4add € OIOpOH
KaK Ha W3BeCTHBIE (PU3MYECKHE 3aKOHEI, 3aKOHOMEPHOCTH W MOJIENH, TaKk ¥ Ha TEKCTHI ¢ M30BITOYHOM
HH(pOpMaITHeH;

— 00BACHATH PAHMIBI TIPUMEHEH U U3YUYEHHbBIX (M3MUECKHX MOJCIICH MPU PelICHUH (U3NUYECKUX U
MCXKIIPEJAMETHBIX 3a/1au;

— BBIABHUIATL TMIIOTE3bI HA OCHOBE 3HAHUSA OCHOBOIIONATAKOIIUX (PHIMYCCKHX 3aKOHOMEPHOCTCH H
3aKOHOB;

— Xapakrepu3oparh r100anbHble NPOOJIEMBI, CTOSILLHE I[epejl YeJOBEUeCTBOM: JHEpreTHYECKHe,
CBIPLEBLIE, DKOJIOTUYECKHE, U POJIb GU3HKH B PELISHHH ITHX MPOBIeM;

— 00BACHATH MPUHIHITE! PAOOTHI M XapaKTEPHCTHKH H3YYEHHBIX MALIMH, NPHOOPOB H TEXHHYECKHX
YCTPOHCTE;

— OOBACHATL YC/IOBUSL INPUMEHEHHMs (U3HUUeCKMX MoJieNielfi mpu peireHnd (HU3WYECKHX 3ajad,
HaXONIUTh AJEKBATHYIO TIPEJJIOKEHHON 3aaaue (M3HYECKYIO MOJENb, paspelars npodjieMy Kak Ha
OCHOBE MMCIOLUMXCsl 3HAHUH, TaK W [IPY IOMOLIY METOAOB OIICHKH.



2. CTPYKTYPA U COJIEPKAHUE VUEBHOI JTUCTIMTTIAHDI

2.1. O6bem yueOHOM AHCHHILIHHBI H BH/IBI YueOH0i padoTbl

Bun yuebnoii paborsi

Ob6beM yacon

O0bem o6pazoBaTesibHOI NporpaMmbl YyaeOHOH AMCHHIIIMHDI 126
B TOM YHCJIE:

TeopeTHyeckoe obyueHne 44
nabopaTtopHbIe pabOTHI (ectu npedycmomperio) 22
[PAKTUYECKHUE 3aHATHS (CCAU nPCOYCMOmpeno) 22
MHMBUIYAIbHBIN POEKT (eciu npedycmMompeno)

KOHCVJIbTaIlHH 2
camocTosTeIbHast paboTa 00yualoWerocs (BCero) (eciu npeoycmompeno)

B TOM UMCJIE!

caMocTosTe/IbHast padoTa HaJl MHJIMBUJIYaIbHBIM MPOEKTOM (ecau npedycmompeno) 22
ITpome:kyTounast arrecranus (Ix3amen) 12
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM JESTEJBHOCTH

CTYAEHTOB
COJIEPXXAHUE XAPAKTEPMCTHKA OCHOBHBIX BUJIOB JIEATEJIBHOCTH
. OBYYEHHMA CTYJAEHTOB (HA YPOBHE YUEBHBIX HEﬁCTBHH)

Brenenne YMeHus 1I0CTaHOBKHM LeJed JesTelIbHOCTH, TUIAHMPOBaHHA COBCTBEHHOM
JMEATETBHOCTH I JIOCTHIKEHUS IOCTABJICHHBIX LE/IeH, [IPe/IBHACHUA BO3MOIKHBIX
pe3y/bTaToB  3THX JIEUCTBMH, OpraHv3alMd CaMOKOHTPOJISI M OLICHKH
[IOJIYYEHHBIX PE3YJ/IbTATOB.

Pa3sBuTHe crnocoOHOCTH $CHO M TOYHO H3JIAraTh CBOM MEICIH, JIOTHYECKH
00OCHOBBLIBATL CBOIO TOYKY 3pEHMS, BOCTIPUHHMATh M AHAJIM3MPOBATH MHEHUS
cobeceIHHKOB, MPU3HABAs MPABO JIPYroro YeloBeka Ha MHOE MHEHUE,
[lpoussepcnue  usmepenns  (QU3MUECKHX BEIHYMH W ONEHKA I'PAHMIIBI
MOrpelHocTed H3MEPEHU,
Ilpeicrapienue rpaHuibl  MOTPEHIHOCTEH HM3MEPCHHMH [P MOCTPOEHHH
rpadQuKosB.
YMeHnHe BBICKa3bIBaTh THIIOTE3BI JUls 00BICHEHUS HAGIIOAeMbIX SIBJICHHIA.
YMenue npeuiaratb MOJENIH SBACHHH.
Vkazanue rpanui] NPUMEHHEMOCTH (DU3HUECKUX 32KOHOB.
M3105keHre OCHOBHBIX IOJIOXKEHU T COBPEMEHHOI HAyYHOW KapTHHbI MUPA.
[IpuBenenne MpuMepoB BIHSHUS OTKPHITHA B (PM3HKE HA MPOTPECC B TEXHHKE H
TEXHOJIOTHH IIPOU3BO/ICTRA.
HMcenone3zoBanue MuTepHera Juis Houcka “H(popmanuu.
1. Mexanuka

Kunnematnka [IpencTaBnenne MeXaHHYECKOIO JBHIKEHHS Tela YPaBHEHMSIMH 3aBHCHMOCTH
KOOPJIMHAT U MPOEKIHEH CKOPOCTH OT BPEMCHH.
[Ipeacrapienne MEXaHHUYECKOTO JBIKCHHMS Tejda rpapuKaMH 3aBHCHMOCTH
KOODIMHAT M IIPOEKIMEH CKOPOCTH OT BPEMEHH.
OrnpezeineHue KOOpAMHAT MPOHAECHHOrO MyTH, CKOPOCTH M YCKOPEHHs Tesa o
rpagukaM 3aBUCHMOCTH KOOPAMHAT M IIPOEKIHH CKOPOCTH OT BPEMCHH.
Omnpezesnenye KOOPIUHAT TTPOHICHHOrO IyTH, CKOPOCTH M YCKOPEHHS Tema o
YPaBHEHHAM 3aBUCUMOCTH KOOPJMHAT U MPOCKIHHA CKOPOCTH OT BPEMEHHU.
[TpoBesienue cpaBHUTEIPHOrO AHAIM3a PABHOMEPHOTO ¥ PABHOIEPEMEHHOIO
JBHKEHUH.
YKaszaHue HCHO/IL30BAHHS TIOCTYNATENLHOTO M BPAIATEILHOIO JBH)KEHHH B
TEXHHKE.
Ilpuobperenue  onpita paboThl B TPyHNE €  BBIIOJHEHHEM Pa3THUYHbIX
COIMAJILHBIX POJICii.
Paspaborka  BO3MOXKHON — cHCTEMBI  ACHCTBHH U KOHCTPYKHMH  Jyis
SKCTICPHMCHTAIILHOIO OIPE/IC/IEHU KHHEMATHYECKHX BEJIMYUMH.
[Ipencrasnenue uHGOpMaIK O BHIAX JIBUIKEHHS B BUC TAGIHULIBI.

JuHamuka OObsAcHEHHE JICMOHCTPALMOHHBIX OKCIIEPUMEHTOR, MOATBEPXKIAAIOLIAX 3aKOH

MHEPLIUH.
Mamepenune maccsl Teia.

M3mepenune cHTbl B3aUMOCHCTBHS TEL.

Beruucnenne  3Hauenus  CHT 0 W3BECTHBIM  3HAYEHMAM  Macc,
B3aMMOJIEHCTRYIOIIMUX TEJ H UX YCKOPEHHIH.

BeruucicHue suayenus ycKopeHuii Ten 1o H3BECTHBIM 3HAYEHHAM TeHCTBYIOIHX
CHJI B Macc Tell.

CpaBHeHME CHJIbI JEHCTBHS U MPOTHBOACHCTRHS.

IIpumeHeHne 3aKOHa BCEMHPHOTO TAIOTEHHS [PH PACYETaX CHJI M YCKOPCHUH
B3aHMOJIECHCTBYIOIINX TEN.

CpaBaenue yckopeHus cBOOOAHOrO najienus Ha muaserax ColHECUHON CHCTEMBI.
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CraTuka M 3aK0HbI
COXpPAHCHHSA

Boliesienne B TekcTe yueOHHKA OCHOBHBIX KaTeropuii Hay4yHoil HH(popMaluy.

anMe}{Cl-[HC 3dKOHa CcoXpaHeHHua HMIIynbca A4 BBIYHCIICHHA M3MEHCHUHU

CKOPOCTEH TeJl IIPH UX B3aUMOJICHCTBHUSIX.

Msmepenne paboTbl CHII M H3MEHEHHE KHHETHYECKOH SHEPIUuy Tela,

Brraucnenue paﬁom CHJI 1 U3MECHCHUS KMHETHUYECKOM OHEPTHH TEa.
Buraucnenne MOTEHITHAIBHON DHEPTHH TEJT B I'PABUTAIIMOHHOM I10JIE.
Omnpezenenne MOTEHUMANBHON JHEPTHH yNMpyro ae(GOpMHPOBAHHOTO Tea TMO0
M3BECTHOI JiehopMallH U JKECTKOCTH TEIa.

[IpumMenenne 3akoHa COXpPaHEHHS MCXaHHYCCKON OJHEPrHM IIPU pacuerax
PE3YJILTATOB B3auMOJIEHCTBHH Ten PaBUTAIlMOHHBIMH CHJIaMH H CHJIAMH
YIIPYTOCTH.

YKazaHue rpaHul MpUMEHHUMOCTH 3aKOHOB MEXaHHKH.

YKazanue yuyeOHbIX JMCUUIUIMH, IIPA W3YUYEHHH KOTOPBIX MCITOIB3YIOTCS 3aKOHKI
COXPAHCHHA.

2. OcHOBBI MOIEKYISIPHOIT PU3HKH U TEPMOJIHMHAMHKH

. OcHoOBBI
' MOJIERYJISIPHO-
KHHETHYECKOH
TEOPHH.
HpeanbHbIiH ras.

BhInosiHeHne  3KCIICPUMEHTOB, CIIYIKAIMX Ul OOOCHOBAHHS MOJIEKYJISPHO-
KuHeTHveckoi Teopuu (MKT).

Peluenne 3agay ¢ OpHMEHCHMEM OCHOBHOTO —YPaBHEHHsS —MOJICKYJISIPHO-
KHHETHYECKO} TCOPHH ra3os.

Omnpenenenne napamMeTpoB BelIecTBa B ra3000pa3HOM COCTOSHMH HA OCHOBAHHH
YPaBHEHHsI. COCTOSIHMS MJIeaIbHOrO rasza. Onpejenenue mapaMeTpoB BEIIECTBA B
ra3o00pasHOM COCTOSHHHM M MPOMCXOUSIIUKX  [POLECCOB 1o rpadukam
sasucumoctH p (T), V (T), p (V).

OkcnepuMenTanbHoe MecnenoBanue 3asucumoctd p (T), V. (T), p (V).
[Ipeacrasiienye B Buie Tpa@UKOB H3OXOPHOTO, H306APHOTO U H30TEPMHUECKOTO
TIPOIIECCOB.

Beruuciienue cpenneit KHHETHYECKOH SHEPIUU TEIIOBOTO IBHKEHHS MOJIEKYI IO
M3BECTHOM TEMIIEPATYPE BELECTBA.

BrickaswiBanue runores st o0bscHeHMs HabIONaeMBIX SBICHHH. YKazaHue
PAHMIL MPUMEHHMOCTH MOJE/IH «HACalbHbIH ra3» 1 3akoHoB MKT.

OCHOBBI
TePMOAHHAMHKHY

M3mepenue KolMyecTBa TEIUIOTHI B IPOLIECCaX TEILIONEPEIauH.

Pacuer xosnmuectBa TEIIOTLI, HEOOXOMUMOrO Jls OCYLIECTBICHMS 3aJaHHOrO
npouecca ¢ Teronepeayei,

Pacyer wusmeHenuss BHyTpenne#l oHepruy Tes, paloThl W NEPEJAHHOTO
KOJTHMYECTBA TEIUIOTHI € KCIIOJIb30BAHUEM [IEPBOTO 3aKOHA TEPMOIHHAMHKH.
Pacuer paGoThl, copepinenHoit razoM, no rpapuky 3aBucumoctd p (V).
Beruucnenne paGoThl rasa, COBEPINEHHOH NpPM HM3MEHEHHM COCTOSIHHS TIO
3aMKHYTOMY ITHKILY.

Boruncienne KITJ] mpu coBepmennn razom paGoThl B Npoleccax H3MEHCHHMS
COCTOSIHMS 10 3aMKHYTOMY IHKIIY.

Ob6BsicHeHE TPUHIKIIOB JEHCTBHS TETUIOBLIX MAlITHH.

HeMoncTpanus pomn GU3HKH B CO3JaHHM M COBEPIIEHCTBOBAHMH TEILIOBBIX
JBUTATEIICH.

V3noxenue cyTu skoNoruyeckux npobiieM, 06yCnoBIeHHbIX paboToi TEIUIOBBIX
JBHraTelicd W UPeIOKEHHE IyTH MX PEIUCHHS. YKasaHue TIpaHuil
IPHUMEHUMOCTH 32KOHOB TCPMOJIMHAMMUKH. YMEHHE BECTH JMAIIOT, BBIC/IYLIMBATE
MHEHHE OIINOHEHTAa, YYacTBOBaTh B JIMCKYCCHM, OTKPBITO BBIp@XKaTh U
OTCTauBaTh CBOIO TOUKY 3PCHMSI.

Ykasauue yueGHBIX JUCIHTUIME, MPH H3YYCHHHU KOTOPBIX MCIONB3YIOT y4eOHbII
mMarepHall «OCHOBbI TEPMOJAMHAMUKHY .

CpoiicTBa mapos,
RHAKOCTEH,

I/I3Mep€HHC BIIAKHOCTH BO3/1yXa.
Pacuer KkoimuecTBa TEIJIOTRI, HEOOXOMUMOI0 JUIsL OCYILIECTBJIEHHA TIpoIiecca
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TBEPABIX TE.

Temnosble siBJIeHUS.

[epexo/ia BEeIecTBa U3 0JIHOr0 arperaTHOTO COCTOSHHA B IpyTOE.
OKCIEPHMEHTAJILHOE HCClle/JOBaHHe TETUIOBBIX CBOMCTB BemecTna. [IpuBesieHue
MPUMEPOB KAITMIUISPHBIX ABICHUHA B OBITY, IPUPOJIE, TEXHUKE.

HMccnenoBanie MEXaHHUECKUX CBOMCTB TBEP/LIX TEIL.

[Ipumenenne (u3MyecKHX TIOHATHH H 3aKOHOB B Y4ueOHOM MarTepHale
npodecCHOHAIBHOTO XapaKTepa.

Mcenonwsoanne Uurepheta s moucka uadopmaium o pazpabotkax

H IIPUMCHCHHH COBPEMEHHbIX TBEPALIX M aMOP(HBIX MATCPHAIIOB.

3. DuieKTpoAHHAMHKA

DeKkTpocTaTHKA

Brruucnenue cun B3aUMOIEHCTBUS TOUCUHBIX NICKTPHYCCKHX 3apsAa0B.
Brrapcnenue HanpsDKEHHOCTH 3JICKTPUYECKOrO MMOJIS OJHOTO M HECKOJIbKHX
TOYEYHBIX JJIEKTPUUECKUX 3aPSAI0B.

Beruucienne noreHuuana ANeKTPUUECKOrO TONSL  OJHOTO M HECKOJIBKHX
TOYEYHBIX JJICKTPHYCCKHX 3apA10B. Mi3Mepenue pasHOCTH OTEHITHANOB.
HM3mepenye sHepruH dNeKTPHYECKOTO MOJIS 3apsKEHHOIO KOHIEHCATOPA.
Bhraucnenne sHepruM 3/1eKTPHYECKOro 11018l 3apsSyKEHHOT0 KOHIeHcaTopa.
Paspaborka mnnana W BO3MOXHOM CXEMBl JCHCTBHI SKCICPUMEHTAILHOIO
OTIPEJICJIEHUst  BJICKTPOEMKOCTH KoHzencaropa W JUOJIEKTPHHYECKOH
IPOHHUIIEEMOCTH BELIECTBA.

[Iposenenue CPaBHHUTEJILHOIO anaiusa IPaBUTAIMOHHOIO u
DJIEKTPOCTATHYECKOTO MOJICH.

IHocrosuublii ToK

M3mepenne MommocTH snekTpudeckoro toka. Mamepenne DJIC u BHYTpeHnHero
COIIPOTHBJICHUS HCTOYHHUKA TOKA.

BpinonHenue pacyeTos Cujlbl TOKA U HANPSHKEHHH HA y9acTKaX AIEKTPHUECKHMX
ueried. OObACHEHHE HA IPHMEPE ICKTPUYCCKOM LEMU ¢ JBYMS HCTOYHMKAMH
Toka (DJIC), B KaKoM ciTyuae HCTOUHHUK

DJIEKTPUYECKOH 3HEepruM paboraeT B pEXHUME IeHepaTopa, a B KaKoM — B
pexume roTpeduTess.

Onpeieniene Temnepatypbl HHTH HakajluBauus. V3aMepeHHe dJeKTpHUYECKOTO
3apsiJia JIEKTpOHa.

CasaTtre BoJIbTaMIICPHON XapaKTEPUCTHKH JTHO/IA.

[IpoBeznenyie cpaBHATENBHOIO aHAIM3A IOJYIPOBOHHKOBBIX THOJIOB W TPHOJIOB.
Hcnonssopanue Mnareprera it noucka nHGOPMALHMH O EPCIEKTHBAX PA3BHTHS
NOJIyIPOBOAHUKOBON TEXHUKH.

VYeraHoBka MpHYHHHO-CIIEACTBEHHBIX CBA3eH

ObbsacHenre NPUPOILI MICKTPHYECKOTO TOKA B METAJlIax, 2JIEeKTPOIMTAX, Ta3ax,
BaKyyMe M MOJYITPOBOIHHUKAX.

IIpumenenune eKTposin3a B TEXHUKE.

[Tposenenue CPaBHHUTEIILHOTO aHasn3a HECaMOCTOSITE/IBHOIO "
CaMOCTOSITEJILHOTO I'a30BBIX Pa3psIoB.

MarauTHble
ABJIEHHA

M3Mepenne MHAYKUME MAardMTHOTO TOJIs. Bermcnenue cuil, AeHCTBYIOMMX HA
LIPOBO/IHHK C TOKOM B MarHMTHOM I10JIC.

BbrancsicHue cuil, JEHCTBYIONMX Ha SICKTPUYECKHI 3apsjl, ABMXKYIIMHCS B
MarHiTHOM TOJIe.

Wceneiopanue sapjieHnit 37eKTPOMarHHTHON HHYKIKMK, CAMOMHIYKIIHH.
Boraucrnenue sHepruyd MarHUTHOTO 110JIsL.

OObsicHEeHHE NPHHLUTIA JIEHCTBHS HEKTPOABUTATENS.

O6bsicnenne npuHUMIA JCHCTBHS TeHEparopa OJMeKTPHYeCKOro TOKa U
DJICKTPOU3MEPUTEBHBIX NPUOOPoB. OOBsICHEHHE NPUHLMIIA JAEHCTBHS Macc-
cniekTporpacda, yeKopuTenen 3apsiKeHHLIX YaCTHIL.

OObsicHeHHe PONIM MArHHUTHOTO TI0Js 3eMJM B JKM3HU DPACTEHHH, JKHBOTHBIX,
HEIIoBEKAa.

15




IIpuBeenne NPHMEPOB PAKTHYECKOIO IPUMEHEHHUS H3YUYCHHBIX SIBJICHHH,
3aKOHOB, [IpHOOPOB, YCTPOHCTR.

HpOBeﬂ,eHHe CPpaBHHUTCIBHOI'O  aHaliu3a CBOMCTB ANCKTPOCTATUUYECKOT O,
MarHMTHOTO W BUXPEBOI'O 3JICKTPUYCCKUX I10JICH.

ObbscHeRHe Ha NpUMEpe MATHUTHBIX SBICHMI, noueMy (PU3HKYMOKHO
paccMaTpuBaTh KaK METaJIMCIMITIHHY.

4, Koarebanus u BoJIHBI

Mexaunueckue
KoJie0aHust

HccneioBanne 3aBUCHMOCTH TNepHO/Ia KOTeOaHHH MaTEeMaTHYEeCKOr0 MasiTHHKA
OT €I'0 JUIMHBI, MACChl U AMIUTHTYIBI KOJIeOaHuiA.

HMcenenoBanne 3aBHCHMOCTH NepuHoia KoneGaHui rpy3a Ha NPY)KHHE OT €ro
Macchbl M JKECCTKOCTH TIPYIKHHBI. Brruucnenne NMepHoIa

Konebanui MareMaTHYeckoro MasTHHKA [0 W3BECTHOMY 3HAYEHHUIO €ro JUTHHEL
Beiuncienue neprosa kojlebanuii rpysa Ha NpyXKHHE MO M3BECTHBIM 3HAYCHHSAM
€ro MacChl H yKECTKOCTH [MPYIKHUHBIL

BeipaGorka HaBbIKOB BOCIPHHMMATh, AaHAJIM3UPOBATh, mNepepabaThiBaTh U
NPeAbABAATE HH(POPMALIUIO B COOTBETCTBUH C [I0CTABIEHHBIMHU 3a/1a4aMH.
[IpuBenenne  mpuMepoB  aBTOKOJNEOATENBHBIX  MEXAHHUYECKHX  CHCTEM.
[IpoBeenne knaccupuKaluy KojaedaHui.

DJIEKTPOMATHHTHBIE
KoJIeDaHUuN

Habmojienue ocummiorpaMm rapMOHHYECKHX KOJIeOaHuil CHITBI TOKA B IICIH.
H3mepenne snekTpoeMKOCTH KOH/IeH caTopa.

M3mepenne MHAYKTUBHOCTH KATYIIKH.,

Hccnenonanue sIBIEHHS 3JIEKTPHUECKOTO PE30HAHCA B [10C/IE10BATETLHOMN TETTH.
[IpoBeaeHune ananoruy Mexly GQU3HUECKUMH BETHYHHAMHE, XaPaKTEPU3YIOMIIMH
MEXaHUYECKYIO M 3]IEKTPOMArHUTHYIO KoJleOaTe/IbHbIe CHCTEMBI.

Pacyer 3uauenu#t CHIBI TOKA M HANPSDKEHUS. HA SJIEMEHTAX LEHH NePeMEHHOTO
TOKa.

Hccnepoanne npuniuna seiictus tpascopmaropa. Mcciienopanye nprHiunma
NEHUCTBUA FEHEPATOPA [IEPEMEHHOTO TOKA.

Hcnonbiosatue MHTepHera Ais moucka MH(OpPMAIMH 0 COBPEMEHHBIX CIIocobax
[EPEJIavt DJIEKTPOIHEPTHH

Mexanunueckne u

| WICKTPOMATrHHTHbIC

BOJIHBI

M3mepenne nauHBI 3BYKOBOH BOJIHBI 110 pe3y/IbTaTaM HabmioneHHiT
UHTEP(DEPEHUNH 3BYKOBBIX BOJIH.

Halmonenue u  oObscHenue siBieHHit uHTepdepeHIMM ¥ JMdpakuun
MEXAHMUYECKHUX BOJIH.

Ilpencrasnenue obnacTed NpPHMEHEHHS YIBTPasByka M TMEPCHEKTHBBI €ro
UCII0JIL30BAHMS B Pa3IMYHEIX 001aCTsIX HAYKH, TEXHHKH, B MEJIHIAHE.
M3noxenne cyTH DKOJOTHYECKHX TIPOOJIEM, CBSI3aHHBIX C  BO3JEHCTBHEM
3BYKOBBIX BOJIH Ha OpraHu3M 4elloBeKa.

Ocywiectpienne pajguonepeladd W pagdonpuema. MccrenoBanme CROMCTB
DJIEKTPOMATHUTHBIX BOJIH C IOMOLIBIO MOOHIILHOTO Tenehona.

PasBurue UEHHOCTHOrO OTHOIIEHUS K H3y4aeMbIM Ha ypokax (PM3HKH 06heKkTam
H  OCBAHBaeMbIM BHAaM  HeATCIbHOCTH. OOBICHEHHE MPHHIMIIHAILHOIO
pasiuuus IPHPOJLI YNPYTHX W SJIEKTPOMArHUTHBIX BOJIH. M3iioxkenwe cyTtu
IKOTOTHYECKHX TPOOJIEM, CBsI3aHHBIX € YJIEKTPOMATHUTHBIMU KOJEOaAHUIMH H
BOJIHAMHM.,

OObacHeHrHe PONM 3/ICKTPOMATHUTHBIX BOJH B COBPEMEHHBIX HCCIIEA0BAHHIX
BceesneHnoid.

5. OnTuka

Ilpupona ceera

HPHMGHBHHG Hd IIpaKTHKE 3aKOHOB OTPaXXCHHS W IIPEIIOMIICHHS

CBETA IIPH PEIIEHHWH 3aa4.

Onpe,ueneﬂue CIICKTPAJIBHEIX I'PAaHHIl YYBCTBUTC/IBHOCTH YEJIOBEUECKOTO IJ1a3a.
Ymenue CTPOHUTH H306p3)1(6HH${ NPCAMETOB, N1aBAEMBIC JIHH3aMH.
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Pacuer PAacCTOAHMS OT JIMH3bI 10 H306PH}KGHH}I HnpeiaMmceTad.
Pacuer onrHieckoi CHITbI THH3EL

WU3mepenne (GOKYCHOTO paccTOSHHS JIMH3EL
HCI’[I:]TEIHHC MO,H(:‘JI_(_:H ilkl_l(pOCKOl’la H T(iJISCKQII_'d

BonnoBbie cBolicTBA
cBeTa

Habmonenue sisienust unrepdeperiny 51eKTpOMarHUTHIX BOITH.

HaOimoienue apiaeHus JIM(paKiu 3JICKTPOMATrHUTHBIX BOJIH.

Habnonenune spnenus noiaspusamnu 37€KTPOMArHHTHBIX BOJIH.

Msmepenue julMHBI CBETOBOH BOJIHBI 10 pe3ynbTaTaM HaOMIONEHHS SBICHUS
unteppepentun. Habmonenue spienuss audpaxkuuu cpera. Habmopenue
SIBJIEHMS TT0JIIPU3AIUH U JIUCIIEPCHH CBCTA,

[louck pasmuanii 1 cxomeTBa MEXAY JH(PPAKIHOHHBIM U AUCIIEPCHOHHBIM
CIICKTPaMH.

[TpuBenenue npuMepoB NOSBIEHHS B MPUAPONE W HCIONB30BAHUS B TEXHHKE
sBJIeHNH uaTepdepentmn, Tudpakium, HOJSIPU3aLMY U JIUCIEPCHY CBETA.
Ilepeuncnenne MeTol0B MO3HAHMS, KOTOPBIE UCMOJIB30BAHBl [P HM3YUYCHHUU
YKasaHHBIX sIBJICHHIA.

6. JaemenThl KBAHTOBOH (PH3HKH

OcHoBbl
ClIeHATbLHOT
TEOPHH
OTHOCHTEILHOCTH

OGpsacHenue 3HauMMocTH onbita Maiikescona-Mopiu.

DOpMYTHPOBAHHE [TOCTYIIATOB.

OOpsachenue sddexra 3ame/ieHUs BPEMEHH.

Pacuer sHepruu nokosl, UMITyJibCca, JHEPIUH

cBOOO/IHOM YaCTUILBI,

BobipaboTka HaBBIKOB BOCIIPHMHHMMATh, aHAIM3UPOBATh, IepepabaTbiBaTh |
IPEABABIAT HH(POPMALIMIO B COOTBETCTBHHU C TTOCTABIEHHBIMH 3a/1a4aMH.

Kpanrosas onTnka

Habmionenne dorosnekrpuueckoro sdpdexra. O6bacHenne 3aK0HOB

CroseToBa ¥ JJaBIIeHHs CBETa HA OCHOBE KBAHTOBLIX IIPEJICTABICHHMIA.

Pacuer = MakCcHUMaibHOM  KMHETHUYECKOW  DHEPIrHHM  3JCKTPOHOB  IIPH
(QotoanexTpuueckom addexre.

Onpenenenne paboThI BBIXO/A 2EKTPOHA 110 TpapuKy 3aBUCUMOCTH
MaKCHMATbHOH KHHETHUECKOH HHEPTHU (POTOINEKTPOHOB OT YACTOTHl CBETA.
Hsmepenne paboTel BBIX0/1a 3JICKTPOHA.

llepeuncienne  npuGOpoOB  YCTAHOBKH, B KOTOPbIX  HPHMEHAETCS
GesuneprEponHocTs GoTo3ekra.

OOGbsicHenue KOPIyCKyJISpHO-BOIHOBOIO Ayaiu3Ma CBOHCTB GOTOHOB.
ObnscHeHHE PO/ KBAHTOBOH ONTHKH B Pa3BUTHH COBPEMEHHOH (U3HUKH.

Dusuka aroma

Borumcnenne jnuHbl BoJHBL Jie Bpoiis bacTHIBI ¢ M3BECTHBIM 3HAYCHUEM
UMITYJIbCA

Habmoaenue NMHeHYaTLIX CIEKTPOB.

PacueT 4acTOTBI M JUIMHBI BOJIHBI HCIYCKAEMOTO CBETa TPH MEPEXOLE aTOMA
BOJIOPO/ia U3 OJHOI'0 CTALMOHAPHOTO COCTOSIHUS B JIPYTOE.

OO0bsicHenne TPOMCXOKICHHS JIMHEIYATOrO CIEKTpA aToMa BOJOPOAA W
pasTuyHst IMHEAYATIX CIIEKTPOB PA3IMYHBIX Ta30B.

Hccnenosanue muneiyaToro cnekrpa.

Mcenenosanue npuHumna paboThl JIOMUHECIEHTHOMH JTaMIIBL.

Habmonenne u obwpsicHeHHe NPUHLKIIA ACHCTBUS Na3epa.

llpuBencne npuMepoB HMCMONB30BAHMS Jlasepa B COBPEMEHHOH Hayke u
TEXHHKE.

McnombsoBanue Mutepnera Jjuis noumcka HHGOPMAUMM O [EPCIEKTHBAX
pUMEHeNHs f1azepa

Habmonenne tpexos anbda-uactun B kamepe Bunscona.

Peructpuposaiine sjicpHbIX H31yUeHHUii ¢ HOMOLIBIO cueTunka efirepa.

Pacuer sHepruu cBsi3H aTOMHBIX siep.
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OmnpenencHue 3apsia ¥ MaccOBOTO YKMC/IA ATOMHOIO spa, BO3HMKAIOIIEIO B
pe3ynbTaTe pajuoaKTHBHOIO pacnaja.

Borunciienve snepruu, 0cRo60XKIaI0MEHCS IPH PAIHOaKTHBHOM pacrajie.
OnpeiesicHue NPOAYKTOB ANEPHOMH PeaKiiu,

Beraucicnue snepruu, 0cBoGoiaroNIeics [IPH SIEPHBIX PeaKIUSX.

[Tonumanue npenmyIecTs ¥ HeJIOCTATKOB HCTIONB30BAHMS ATOMHOH DHEPIHH H
HOHU3UPYIOIIMX H3JTYYECHUH B [IPOMBILIJIEHHOCTH, MEIHIIMHE,

Usnoxenue cytH 9KONOrMYecKuX 1po0lieM, CBS3aHHBIX C OHOJOTHYECKUM
NCHCTBHEM PAAMOAKTUBHBIX H3TYUSHUIH,

[IpoBenienne kiaccu(uKaUMu DJIEMEHTAPHBIX YACTHIL 110 HX (H3UUECKHM
XapaKTepHCTHKaM (Macce, 3apsiily, BDEMEHH XKHU3HH, CITHHY M T.J1.).
Ilpexcragiene 0 xapakTepe — YeThIpEX  THIIOB  (DYHJIAMEHTAIBHBIX
B3aMMOJICHCTBHI 3IEMEHTAPHBIX YaCTHII B BHJIE TAOIULIbI.

[lonumanue nenHoCcTel Hay4HOro MO3HAHKUS MUpA He BOOBINE JUTS YeJ0BeUeCTBa
B IIeJIOM, @ JUISL K&XKJI0ro 00yqalomerocst JIMYHO, LEHHOCTEH 0BIaIeHus METOIOM
HAYYHOTO MO3HAHUS Ul JAOCTHXKEHMS ycrexa B 10O0M BHIE NpakTHYECKOI
JESTEIbHOCTH.

7. Isomonuna Beenennoii

Crpoenue u
pa3zBHTHE
Beenennoit

Habmonenwue 3a 38e3namu, JIyHol 1 niiaHeTaMu B TEJICCKOIL.

HaGiolierne conmeunsx maTen ¢ MOMOLLBIO TENECKOTA M COTHEUHOIO IKPAHA.
Hcnonbsosanne Mureprera /uis noncka u3o6pakeHnit KOCMHYECKHX 06HEKTOB U
uHpopManuu 06 HX 0COOEHHOCTIX

ObcyxaeHne BOIMONKHBIX CIEHApPUEB 3BOMIOLMK Beenennoil. Mcenonb3osanue
Wrreprera juist noucka coBpeMenHo# nHhopMale pasButuy Beeennoi.
Onenka nHpopMalliK ¢ MO3ULHKE €€ CBOHCTB: JI0CTOBEPHOCTH, 06BEKTHBHOCTH,
MOJHOTBL, AKTYAJILHOCTH H T.JI.

IBOJOLHS 3BE3L.
INunoresa
HPOHCXOK/TCHHSE
Conneunon
CHCTEMbI

Boramcienne sHepruu, 0cBOGONKIAIONMEHCS TPH TEPMOSICPHBIX PEAKIIHSX.
Gopmyiiupoka npodIeM TepMOsIAEPHOR SHEPTeTHKH.

OObsCHCHHUE BIUSIHKS COTHEUHOM aKTHBHOCTH Ha 3eMITio.

[Tornmanune poin KOCMHYECKUX MCC/IEN0BaHMIL, HX HAYUHOIO M YKOHOMHYECKOro
3HAUCHHUSI.

Obcyxenue COBpeMEHHBIX THIOTE3 0 npoucxokaeHnn Conneunoi CHETEMBL.

18




4. YCJIOBUSI PEAJIM3ALIMY YYEBHOM JIMCIUILIMHDI

4.1. MaTepua/ibHO-TeXHHUYECKOE ofecneyenue

Hna  peammzarum  mporpamMmbl  y4eOHOM  AMCIMTIIMHEL
CHCAYIOWHE CIICIIHAITBHBIE ITOMEIICHH !

Kabuuer «dusuxu», ocnamennnii o60pyoBaHneM: HarJSAHBIMA IIOCOOHAMH, dKPAHHO-
3BYKOBBIMH HOCOﬁI/IHMH, HH(l)OpMaI.lI/IOHHO-I(OMM}'HHKEIHHOI-!HBIMH cpeacreaMu; TEXHHYCCKHMH
cpeacTBaMH OOYY€HHs: MAaTHUTHO-MApKEPHOH IOCKOM, MyJIBTHMEIHATPOSKTOPOM, HOYTOYKOM,
BBIXOZIOM B MHTCPHET,

Jlaboparopus, ocHalleHHas HATypanbHBEIMM OOLEKTAMH, MOJIENSIMH,
naﬁopaMH JJ1A TOCTAHOBKH 3KCIIEPUMEHTA, BCTTIOMOTATEIbHBIM Oﬁopy,[iOBaHHCM.

«Duzuxa»  MpeLyCMOTPCHBL

npubopaMu U

4.2, Yuebno-metoquueckoe u uH(popManuoHHoe ofecredenne

4.2.1. Kuuroobecne4eHHoOCTh

Hanmenosanue JUTEPATYPLI: aBTOP, HASBAHHE, BN/
H3/1aHHA, H3JATENLCTBO

lNon

H3JaHusA

Kouuuecrso
IK3EMIISIPOB
H3aHNi B
onbnanorexe Bal'Y B
COOTBETCTBHE C
¢roc Coo

Haiinuue B
3/1EKTPOHHOI

oudnnorexe Bal'y

OcuoBHas Jiu

TepaTtypa

Msiknmes, I'S5l.. @usuka: 10 wnmace: ydyebHux s
00111e06pazoBaTenBHBIX oprasusanuit c
NPHJIOKCHUEM Ha JJIEKTPOHHOM HOcHTeNE | 0a30Bblit
i npodumbHblil ypoBuu / . 5. Mskumes, 5. B.
byxosues, H. H. Corckuii ; nox pex. H. A.
[TapdenTneBoit .— 22-¢ uzn. — M.: Ipoceemnenue,
2013 .— 366 ¢ ISBN 978-5-09-029646-5

2013

33

Msxkues, I'SI.. ®usuka: 11 knace: yueGHUK mis
00111e0bpazoBaTC/IbHLIX OpraHu3armii c
IIPHIIOJKEHHEM Ha 3JICKTPOHHOM HOCHTENE : 6a30BbIit
u npohuibHbli yposau / I'. S, Msakuwes, b. B.
byxorues. B. M. Yapyrun moja pea. H. A.
lappentrenoit .— 23-¢ nzn. — M.: TIpocemenue,
2014 — 399 c. ISBN 978-5-09-032373-4

2014

33

Adonoanuresbnan anTeparty

[Tunckmii, A. A. ®usuka : yuednuk / A A. [Tunckuii,
[".10. I'pakoBexuit ; mox o6u. pex. 10.M. JTnka, H.C.
[lypbiuesoi. - 4-¢ u3i., ucrp. - M. : DOPYM :

MH®OPA-M,. 560 c.

2021

URL:https://zna

nium.com/catalo
g/product/11503

11

4.2.2. IlepnoanyecKkue H3aanus
4.2.3. UaTepueT-pecypcebl

Hayuano-nonynspuslit hpusmro-marematuueckuit skypnan «Ksaut» - URL: http://hemi.wallst.ru/
Slnepuas ¢pusuxa B Urtepuere - URL: http:/nuclphys.sinp.msu.ru/
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5. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUSA YUYEBHOM JUCIHUATITAHBI

Pesyniomamot 0Gyuenun Memooui ouenku

Cmyoenm Hayuumca: Buoinonnenue:

— OOBACHATL W AHAIM3UPOBATH POIb W MeCTO (U3UKH B | IPAKTHUECKHX 3aHATHH,
(hopmupoBanMKM COBPEMEHHOH HAayUHOH KapTHHBI MHUpA, B | ceMHHAPOB,

pasBUTUM COBPEMEHHOW TeXHUKH M TEXHOIOTMH, B 11aGOPATOPHBIE W KOHTPOIBHEIX
[IPAKTHYECKOH JCATENLHOCTH JIIOJICH;

— XapaKTepu3oBaTh B3aUMOCBA3b MY (PU3UKOH u
JIPYTHMH €CTECTBEHHBIMU HayKaMHu;

— XapakTepu30BaTh CHCTEMHYIO CBA3b MEXy
OCHOBOIOJIAr aAI0IIUMH HAYYHBIMHA MOHATUSIMHU:
MPOCTPAaHCTBO, BpeMsi, Marepust  (BewlecTBo, 1oje), | pedeparos, 10KnanoB.
JBHKEHHE, CHJIA, DHEPTHUS;

— I[OHHMAaTh M OOBACHATH IENOCTHOCTb (PH3HUECKOH
TCOPHH, pa3jidyaTh IPAHULBI €€ IPUMEHUMOCTH U MECTO B
pAy ApYrux GU3MUecKux TeopwHif,

— BIQJIETh  TPUEMAMM  IIOCTPOCHHUS  TEOPETHYECKHX
AOKA3aTeJILCTB, @ TaK)Ke MPOTHO3ZUPOBAHHS OCOOCHHOCTEH
MpOTEeKaHUs (PU3MUECKUX SABJICHUH M MPOIECCOB HA OCHOBE
[MOJIy4eHHBLIX TEOPETHYECKHX BBIBOJOB M JIOKA3aTC/ILCTB;

— CaMOCTOATENLHO KOHCTPYMPOBATh SKCIEPUMEHTAILHBIE
YCTaHOBKH I8 llp()BG PKH BbLIIBH HYTBIX rinores,
paccyMTHIBATH abCOJIIOTHYIO H OTHOCHUTEJILHYIO
[IOI'PELIHOCTH;

— CaMOCTOSITEIbHO IJIAHMPOBATE U NIPOBOIHUTE (DH3UYECKHE
SKCIEPUMEHTHI;

— pellath MPaKkTUKO-OPHEHTHPOBAHHBIC KAa4eCTBEHHBIE W
pacyeTHbIC (PU3UUECKUE 3a/Ia4H C OTIOPON KaK Ha M3BECTHBIE
(pu3Hyeckue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH, TaK ¥ Ha
TEKCThI ¢ U30BITOUHON HH(DOpMALIHEIT;

— OOBACHSTEH TPaHULLBI [IPUMEHEHHS M3yHUEHHBIX
(Gusnueckux Mozene TNpPH  pemieHUH  (PUIHYECKUX M
MEIKITPEeIMETHBIX 3a)1a4;

paboThl, TECTUPOBAHHS,
HHHBUAYAIBHBIX 3aaHnH,
[IPOEKTHO-UCCIIe0BATEILCKOM
paboTEl, HAITHCAHHE COOOTIeHMIH,

— BBIIBUraTh THIIOTE3bI Ha OCHOBE 3HAHUS
OCHOBOTIONIAratOMUX  (U3MUYECKUX 3aKOHOMEPHOCTEN |
| 3aKOHOB;

— XapaxkTepusosaTh IJ100a/IbHbIC  [POOJIEMBI,  CTOsIIHE
nepej HCIIOBCYECCTBOM : JHEePIreTHUeCKHC, ChIPbEBBIC,

3KOJIOTHYCCKHE, ¥ POJIb (PU3HKH B PEIIEHHH STUX npo0jeM;
— OOBSCHATL MPHHIAMB  paboThl M XapaKTEPUCTUKH
H3YYEHHBIX MallUH, NPHOOPOB U TEXHUYECKUX YCTPOIICTB;

— OOBACHATE yCJIOBUSI IPHUMEHEHHsT (M3MYECKHX MOoelei
IpY pemieHHH (PU3MYecKuX 3ajay, HAXOIMTH aJIeKBATHYIO
[IPE/UIOJKCHHON 3a/lade (DM3HUYECKYI0 MOJelib, pa3peliarh
MpobsieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHWH, TaK U TpH
[IOMOUIM METO/I0B OIIEHKH.

IKzamen

20



