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Pabouass mporpamma yuebuO# mucummummnabl «O@U3UKA» paspaGorana ma ocHoBe PI'OC
cpensero obuero obpasoBaHms (yTB. npukasoM MunucrepcrBa oOpasoBanuss U Hayku PO ot
17.052012 r. Ne 413 B pexn. or 29.06.2017 r.) ¥ Ha OCHOBE IpPUMEPHOH IpPOTpaMMBbI
obmeobpazoparenpHolt  yuebHoM  mgucemmmmHel  «OUSUKA»  mis  npodecCHOHANIBHBIX
00pa3oBaTENbHEIX  OpraHu3anui, omoOpeHHoit  Hayuno-merommueckum  coBeToM  LleHTpa
npodeccronanbHoro obpasoanus OI'AY «OUPO» u pexomennoanHo# mis peanmsanuu [T1CC3
CIIO ma Gase ocHOBHOrO 00ImEro o6pa3oBaHHS C IONYYEHHEM CPEOHEr0 OO0IIEro 00pa3oBaHUd,
nporokoi Ne 3 or 21.07.2015 r. (yrousenwms: nmpotoxon Ne 3 ot 25.05.2017 u HMII ot 11 oxTa6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpemsero ofmero oGpasoBaHus, OXOOPEHHOM
pewiesreM ®YMO no obmemy obpazoBaHuio (mpotokon or 28 wmioms 2016 r. Ne 2/16-3) mo
crnenuansrocT CI1O

13.02.11 «Texauueckast SKCIIYATANUS U 00CHYKUBAHHE YIEKTPHIECKONO U
3JIEKTPOMEXAHHUYECKOro 000pyAoBaHusl (110 0TPACIAM)»

Kadenpa-pazpaborunk: Komiemx HHHOBAIHOHHBIX TEXHOJOTHH U IpeIpruHuMarensctsa Bal'Y.

Pabouyro nporpamMmy coctaBmi: Tapacosa MLA. !‘( ¢ /”/7/ npenoaasarens KUTII BalV.

Pabo4as mporpamMma paccMOTpeHa M OoxoOpeHa Ha 3acelaHiu y4eOHO-METONMYECKOH KOMMCCHH
KUTII Bal'y
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/ f 0
Hupextop KUTII Bal'Y 4" H.E. Mumyusa
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1. MACIIOPT PABOYEM ITIPOI'PAMMBI YUEEHOU JUCHHUILINHEI

1.1. O6nacTh npuMeHeHHs padoyeil MPOrpaMMbI
PaGouas nporpamma ob1eodpasoBaresibHOM yueOHOM muciunmuabl «Ou3KKay IpeIHa3HaueHa
Ui u3y4deHus OGU3MKM B NPOoQeCcCHOHANBHBIX 00pa30BaTENbHBIX OpraHM3alMsIX, PEATU3YIOMIUX
00pa3oBaTelbHYIO IPOrpaMMy cpelHero obmiero obpasosanust B npenenax ocsoenus [ITICC3 CIIO
Ha 6a3e ocHOBHOrO 00IIer0 006pa30BaHUs MO CIENUATBHOCTH TexXHuYeckoro npoguis CI10

13.02.11 «Texunueckas IKCILIyaTAIUS ¥ 00CTYKUBAHUE YJIEKTPHYIECKOr0 U
3J1EKTPOMEXaHHYECKOro 060opy1oBaHus (10 0TPACISIM)»

1.2. Mecto yuebHoi#t nuciuniaunnl B crpykrype IIIICC3
Vuebnas aucrurmuipHa «ODu3MKa»  IBISETCS  YUYECOHBIM —TNPEIMETOM  00S3aTeNbHON
npenmetHoi obnactu «EcrecTBennbie Haykny OI'OC cpemnero obero 00pa3oBaHus.

1.3. Hean u 3apaum y4eOHOH AUCHUIVIMHBLI — TPeOOBAHUA K Pe3yabTATAM OCBOEHHS
yueOHOH AUCHUNIHHDI:

Coneprxanue mporpammsl « OH3nKay HAPaBIeHO HA JOCTIXKEHHE CIIEAYIOMNX MeJei:
® OCBOEHHE 3HaHUH O (yHAAMEHTANBHBIX (PH3MUYECKUX 3aKOHAX WM NPHHIIAIAX, JICXKAIIUX B OCHOBE
COBPEMEHHOH (hM3MUECKOW KapTHUHBI MHpa; Haubojee BaXXHBIX OTKPHITHAX B 007acTH (HU3HKH,
OKa3aBIIUX OIpENessioliee BIMSHUE Ha pa3BUTHE TEXHHUKH M TEXHOJOTHM; METOHAaX HAaydHOTO
IIO3HAHUS IPUPOJIBI,
® OBJIAJCHUE YMEHHMSIMM IIPOBOIUTH HaOMIONEHHUS, IUIAHUPOBATH M BBHINONHATH SKCIEPUMEHTHI,
BLIIBUIaTh THMIIOTE3Bl M CTPOUTH MOJEIH, NPHUMEHSATH IOJydYeHHBIE 3HaHMA 1O (U3MKE st
00BSCHEHUS Pa3HOOOPA3HBIX (PM3MUYECCKUX SIBJICHHN M CBOMCTB BEIECTB; MPAKTHYECKH HCIOJB30BAThH
du3nUecKye 3HaHU; OLEHUBATh NOCTOBEPHOCTH ECTECTBCHHO-HAYYHOM HH(OpMAIHH;
® pasBUTHE IIO3HABATEJIBHBIX MHTEPECOB, HHTEJUIEKTYAIBHBIX M TBOPYECKHMX CIOCOOHOCTEH B
npouecce MPHOOPETEHUS 3HAHUKM U yMEHHH 1O (QU3MKe ¢ MCIOJb30BAHUEM PAa3IHYHBIX MCTOYHHKOB
HH(OPMAIINY U COBPEMEHHBIX HH(OPMAITHOHHEBIX TEXHOIOTHIA;
® BOCIMTaHHE YOEXJEHHOCTM B BO3MOXHOCTH IIO3HAHUS 3aKOHOB MPHUPOJBI, HCIOJIB30BAHMUS
JHOCTHKEHHM (U3MKH Ha OJlaro pasBUTHS — YENOBEUYECKOM NMBHIM3AIUM, HEOOXOIMMOCTH
COTPYAHHMYECTBA B IIPOLECCE COBMECTHOTO BBINOJHEHUS 3a/1a4, YBaXUTEIHHOTO OTHOIICHHS K
MHEHHIO ONIOHEHTa NpH 00CY)XICHUH IPOOJIeM €CTeCTBEHHO-HAYYHOTO COACPXKAHHMS; TOTOBHOCTH K
MOPAJILHO-3THYECKON OLICHKE MCIIONb30BAaHHS HAayYHBIX JOCTHIKEHUU, UyBCTBA OTBETCTBEHHOCTH 34
3alIUTy OKPYKaroIel cpeibr;
® HCIOJb30BaHHE IMPHUOOPETEHHBIX 3HAHMH W YMEHHH [UIs pemeHus NpPaKTHYCCKUX 3a1ad
IIOBCEHEBHOM  JKM3HM, obecneueHus 0e30macHOCTH COOCTBEHHOM JKHM3HM, DaIlMOHAIBHOTO
IIPUPOJOIIONB30BaHUS M OXpaHbl OKpYXalomled cpenbl U BO3MOXXHOCTH IPUMEHEHUS 3HAHWH MpH
peLIeHH 3a/1a4, BOSHUKAIOIINX B MMOCHENYOIIel mpodecCHOHaNbHON AesITENEHOCTH.

OcBoenue cofepkanus yueOHOM jucimiuidHbl  «DH3KMKa» 00ECHEeYMBAcT JIOCTHIKECHHE
CTyIIEHTaMH CJIEAYIOIIUX Pe3yIbTATOB:
* JIMYHOCTHBIX:
~ YYBCTBO I'OPJOCTH M YB&)KEHHS K UCTOPUH M IOCTH)KEHHUSIM OTEUECTBEHHOU (puU3MUecKoi Haykw,
¢u3nUecky rpaMOTHOE IOBEJCHHE B NPOQECCHOHANBHOM AEATeTBHOCTH U OBITY HpH OOpAIeHHH C
puOOpaMy U yCTPOUCTBAMU;
— TOTOBHOCTh K IIPONOJDKEHHIO 0Opa3oBaHds © TOBBINICHUS KBaM(uKamue B H30paHHOM
IpodeCCHOHANBHON NEATEIEHOCTH U OOBEKTHBHOE OCO3HAHHME PONH (H3MYECKHX KOMIIETCHIMH B
3TOM;
~ YMEHHE HCIIOJB30BaTh HOCTIKEHUS COBPEeMEHHON (Qu3myecKkoit Hayku M GU3NUECKUX TEXHOIOTHI
IUIsL TIOBBIIIEHMS COOCTBEHHOTO HHTEIUICKTYaIBHOTO Pa3BUTHS B BBIOpAaHHOU HpOo(decCHOHATBHON
IeSTeNbHOCTH,;



— YMCHHE CaMOCTOATEIbHO HOOBIBATE HOBBHIE [UIA ce0s (QU3MUECKUE 3HAHMS, UCIONBL3YS AJsS 3TOTO
JOCTYTIHBIE UCTOYHHUKH HHQOPMAITHY;

— YMEHHE BLICTPauBaTh KOHCTPYKTHBHbIE B3AUMOOTHONICHHUS B KOMAH/IE 10 PEIICHHMIO OOIIUX 32134,
— YMEHHE YIpAaBIATH CBOECH [O3HABATEIHLHON JEATENBHOCTHIO, IPOBOJUTH CAMOOIEHKY YPOBHS
COOCTBEHHOI'O MHTEIUIEKTYAIBHOTO PA3BUTHS;

® MeTampeIMeTHBIX:

— MCIIONB30BAHHE Pa3MYHBIX BHIOB IO3HABATENBHOH MAEATEIBHOCTH Ui PEIUCHHS (U3HUECKHX
3aja4, NPUMEHECHHE OCHOBHBIX METONOB IIO3HAaHUS (HaONIONCHMS, OIUCAHHS, H3MEPEHHUS,
SKCIEPUMEHTA) ISl U3YyIEHUS Pa3MYHBIX CTOPOH OKPYKaromiei NeicTBUTENEHOCTH;

— HCIONB30BAHHE OCHOBHBIX MHTEIIEKTYAIbHBIX ONEpallii: MOCTAHOBKH 3aiady, GopMymupoBanus
THIIOTE3, aHAM3a M CHHTE3a, CPaBHEHMs, OOOOLICHMS, CHCTEMATHU3AllWM, BBIABICHUS IPUIHHHO-
CTEJICTBEHHBIX CBSI3€H, MOMCKAa aHAIOroB, (OPMYIHPOBAHMS BBIBOLOB Ui M3y4YEHHs PasIHYHBIX
CTOpPOH (H3MYECKHX OOBEKTOB, SBICHHNH U MPOIECCOB, ¢ KOTOPHIMU BO3ZHHKACT HEOOGXOIMMOCTD
CTAJIKUBAThCs B IpodeccHoHaNbHOI chepe;

— YMCHUE I'€HEPHPOBATh UICH U ONPENETATh CPEACTBA, HEOOXOMUMBIE JISl UX PEATH3aAIM;

— YMCHHE HCIOJIB30BATh DPAa3iMYHbIE HCTOYHUKM I IONYYeHHS (GU3HUIECKO HHbOpMAIuH,
OLIEHMBATH €€ JIOCTOBEPHOCTh,

— YMCHHE aHIM3UPOBATE U IPENCTABIAT HHOOPMAIIHMIO B PA3IMYHEIX BUIAX,

— YMeHHe NyONMYHO HPENCTaBIATH PE3YJIbTAaThl COOCTBEHHOTO HCCIIENOBAHMS, BECTH JHCKYCCHH,
AOCTYITHO U FapPMOHMUYHO COYETas Colep KaHre U GOpMBI IIPEACTaBIsIeMON HH(POPMAIINY;

® NpeAMEeTHBIX:

— OOBSCHSITL M aHANTM3HPOBATh PONb M MeCTO (GM3MKH B (OPMHPOBAHMH COBPEMEHHOH HAy4HOI
KapTUHBI MHpa, B Pa3sBUTHH COBPEMEHHOH TEXHMKHM M TEXHOJIOTW, B NMPaKTHUECKOH AEATENbHOCTH
JIIOeH;

= XapaKTepH30BaTh B3aMMOCBA3L MEXIY (PU3HKOH M IPYTHMH €CTECTBEHHBIME HAYKAMY;

— XapakTepu3oBaTh CHCTEMHYIO CBA3b MEXAY OCHOBOIONIATAIONIMMH HAYYHLEIMH IIOHATHIMH:
IPOCTPAHCTBO, BpeMsl, MaTepus (BEIECTBO, 110JI€), ABMKEHEE, CHJIa, SHEPIHS;

— TOHHMATh U OOBSCHATE LENOCTHOCTh GU3NUECKOH TEOPHH, PasinyaTh TPAHUIEI €€ IPHMEHUMOCTH
¥ MECTO B PNy OPYTUX QUMUECKUX TEOPHIA;

— BIaZeTh INpHUEMaMy IIOCTPOEHHS TEOPETHYECKMX [OKa3aTeNbCTB, a TaKXKe IIPOTHO3UPOBAHMSA
0COOCHHOCTEH mpoTeKaHHs (GUIMYECKUX SIBICHHM H MPOIECCOB HA OCHOBE IONYYCHHBIX
TEOPETUYECKUX BBIBOJIOB U IOKA3ATEILCTB;

— CaMOCTOATEJBHO KOHCTPYHPOBATh SKCIIEPUMEHTANBHBIE YCTAHOBKHM IS TPOBEPKU BHIIBHHYTHIX
TUIIOTE3, PACCYUTHIBATE A0CONIOTHYIO ¥ OTHOCHTEIIBHYIO IIOIPEIIHOCTH,

— CaMOCTOSTENILHO IJIAHUPOBATE U IPOBOIUTE QU3UIECKUE DKCIIEPHUMEHTHI;

— pemarh NpaKTHKO-OPUCHTHPOBAHHbLIE KAYECTBEHHBIE M PACUETHBIC (U3HUECKUE 3a/1auM ¢ OIOPOM
KaK Ha U3BECTHBIE (PH3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH, TaK H Ha TEKCTHI ¢ M30bITOUHOMN
HHpOpMaIHeif;

— OOBACHATH IPaHUIlbl IPHMEHEHHS H3yYCHHBIX (QH3UYECKUX MOIENEH IPH peIleHuy (PH3HUYSCKUX U
MEKIPEAMETHBIX 3a1ay;

~ BBIIBUraTh I'UIOTE3bl HA OCHOBE 3HAHHMA OCHOBOIIONATAIOUIMX (U3MUYECKHX 3aKOHOMEPHOCTEH 1
3aKOHOB;

— XapaKTepu30BaTh IJOOabHBIE MPOONEMBI, CTOSINHE I[EPEell YENOBEYECTBOM: JHEPreTHYECKHE,
CBIPBEBBIE, IKOJIOTHIECKHE, H POJIb (DM3UKH B PELICHHAH THX [IPOOIIEM;

— OOBSCHATH MPUHIMIEI PaOOTHl M XaPAKTEPUCTHKH U3YUEHHBIX MAIIEH, IPHOOPOB U TEXHHYECKUX
YCTPOUCTB;

— OOBSICHATE YCNOBHS INPHMEHEHHs (GH3UYECKHX MoJeNedl HpU pelreHHH (H3MYECKHX 3a1ad,
HaXOJMTh aJieKBaTHYIO IMpPEJIOKEHHON 3a1ade (QU3HUECKYI0 MOJIENb, paspeliars npobieMy Kak Ha
OCHOBE MMEIOLIMXCsI 3HAHUM, TaK U IIPH TOMOLIY METOJIOB OIIEHKH.



2. CTPYKTYPA U COAEPKAHUE YYEFHOM TUCIHUILINHBI

2.1. O0beM y4eOHOl TUCHUIIMEBI H BUABI y4e0H0i paboTsI

Bun yueGHoit paorel

O0neM yacon

O0nem 06pazoBaTeJbHON IPOrPAMMBI Y4eGHOM U CUUILTHHBI 126
B TOM YHCJIE:

TEOPETUYECKOE O0yUCHHE 44
nabopaTopHbIe PaboTHI (eciu npedycmompeno) 22
IPaKTUYCCKUE 3aHATHS (eCau npedyCMOmpeno) 22
MHIUBUYIBHBIA OPOEKT (eciu npedycmompeno)

KOHCYJIbTAlUH 4
camocTosTeNbHas pabota obyyarommerocs (BCero) (eciu npedycmompeno) 22
B TOM YHCJIE:

CaMOCTOsATENbHAS PaboTa Ha/l HHIMBHIYAIBHBIM IPOEKTOM (eCiU HpedyCMOmpero) 22
IIpome:kyTounas arrecramust (IK3amen) 12
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM AEATEJALHOCTH

CTYAEHTOB
COIIEPXXAHUE XAPAKTEPHCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTU
OBVYEHUA CTYJAEHTOB (HA YPOBHE YUEBHBIX I[EﬁCTBHﬁ)
Beenenue YMEHHS IOCTaHOBKH Ieneit ACATCNBHOCTH, INTAHUPOBAHHS COOCTBEHHOI
ACATEILHOCTH IS IOCTIIKEHHS IOCTABIEHHEIX LeNei, IIPEABUACHUS BO3ZMOXKHEIX
PE3YNpTaTOB 3THX JAEHCTBHH, OpraHm3aiuu CaMOKOHTPOJII M  OLICHKHU
IIOJIyYeHHBIX PE3YIIBTATOB.
Passutie cmocoGHOCTH SICHO W TOWHO w3NArATEH CBOH MBICIIH, JIOTHYECKH
0OOCHOBBIBATE CBOIO TOUKY 3DEHHS, BOCIPUHMMATh ¥ aHAIM3UPOBATH MHEHHS
CODECeHUKOB, IPHU3HABAS IIPaBO OPYTOro 4ejI0BeKa Ha HHOE MHEHUE.
Ilpoussencune wusmepenus ushyeckux BeMMUMH W oeHKa IPaHUIBI
NIOTPEIIHOCTEH U3MEpEeHu.
IpencraBinenne  rpaHmip IOTPEINHOCTEH  M3MEPEHMH [pPH  HOCTPOCHHH
rpaguxos.
YMeHue BBICKa3bIBATh THIIOTE3BI 715 OObACHEHUS HaOJI0/JaeMbIX ABIICHHI,
YMeHue npeuiarats Moxesu sSBIeHH.
YKkasanue rpaHuil IpEMEHIMOCTH usmyeckux 3aKoHOB.
M3noxeHne OCHOBHBIX TIONOKEHMIH COBPEMEHHOU HaYYHOH KapTHHEBI MEpA.
IIpuBenenue npumepos BusHus OTKPBITHH B (pU3HKE Ha mporpecc B TEXHHKE I
TEXHOJIOTHH IIPOU3BOICTRA.
Hcnons3oBanne Unteprera mis moncka uHpOpPMaNyH.
1. Mexauuka
Kunemaruka IIpencraBnenne MexaHWYecKOro NBEKCHHS Tena YPaBHCHMSIMH 3aBHCHMOCTH
KOOpIMHAT U IIPOEKLHEH CKOPOCTH OT BPEMEHH.
[pencrasnenne mexanmueckoro mmKeHHS Tenma rpaQuKaMy  3aBHCHMOCTH
KOOpAHHAT U IIPOEKIHEH CKOPOCTH OT BpeMeH}.
Omnpenernenve xoopaunar IPOHACHHOTO IYTH, CKOPOCTH H YCKOPEHHS Tejla I10
rpagukaM 3aBHCHMOCTH KOODIIHHAT ¥ NOPOEKLUHUH CKOPOCTH OT BpeMeHH.
Omnpenenenne xoopauaar NPOUICHHOIO IIyTH, CKOPOCTH U YCKOpPEHHS Tea 1o
YPaBHEHUAM 3aBUCHMOCTH KOODIIMHAT 1 IIPOEKIHH CKOPOCTH OT BPEMEHH.
IIpoBeneHne cpaBHHTENBHOrO aHAIM3a PaBHOMEDHOTO M PaBHOIEPEMEHHOTO
JBHIXXCHHUH.
YKa3aHHe HCHOIb30BaHUS IIOCTYNIATEJIBHOTO W BpaIIaTeILHOr0 IBHOKEHHI B
TEXHUKE.
Ilpuobperenne onwrra paGorsr B IPyOnme ¢ BBINOJHEHHEM DPa3IMYHBIX
COLIMANIEHBIX POJIEH.
PaspaGotka  BO3MOXHON  cHCTeMEI JSUCTBUH M KOHCTPYKUHH s
SKCIICPUMEHTATILHOIO ONIPEACICHHS KHHEMATHYECKUX BETHYHMH.
Ipencrasnenne uudopManyy 0 BUAAX TBIKEHUS B BHJIE TaOJIUITEL.
JuHamuxa OO0BscHeHHE JEMOHCTPALHOHHBIX 9KCIEPUMEHTOB, HOATBEPHAAIONIMX 3aKOH

HHEPLIUH.
Msmepenue maccr Tena.

VsMepenue cHiTbl B3aUMOeHCTRIS Tell.

Bolumcnenne  sgadenums cmn mo U3BCCTHBIM  3HAYEHHSIM  Macc,
B3aUMOJIEHCTBYIOIMX TET U UX YCKOpPEHUA.

Brruncnenue snavenus YCKOPEHH TeJI [10 U3BECTHBIM 3HAYECHHSIM JEHCTBYIOIIMX
CHJI ¥ Macc TeJ.

CpaBHeHMe CHIIBI TeHCTBHS U IPOTHBOICHCTBHS.

IIpumenenne 3akona BCCMUPHOTO TATOTEHHUS IPU pacyeTax CHUI W YCKOpEHU I
B3aNMOEACTBYIOIUX Tel.

CpaBreHue yckopenus cBo6GoIHOro naneHus Ha mianerax CoJHEeYHOH CHCTEMBL.
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Brinenenye B TeKcTe y9eGHUKA OCHOBHBIX KaTeropuit Hay4uso# nudopManm.

CraTuka u 3aK0HbI

HpI/IMeHCHHG 3aKoHa COXpPAaHCHHs HWMIOyIbCa MO BBIUUCIECHHUS M3MCHEHHH

COXpaHeHus! CKOPOCTEH TeN [IPU UX B3aUMOJICHCTBHUIX.
Vsmepenne paboThl CHIT ¥ H3MEHEHHE KHHETHIECKOM SHEPTHHY Tella.
Berurciienne paboTh! CHII M M3MEHEHHs! KHHETHIECKOH SHEPrUH TelIa.
Brruycneane MoTeHIHATLHON SHEPIMH Tl B TPABHTALIHOHHOM TIOJE.
OnpeneneHne IOTEHUHATBHON 3HEPrHH yHnpyro AedOpMHUPOBAHHOIO Teja IO
H3BECTHOH NeopMaIu u KeCTKOCTH Tea.
IIpumenerne 3akoHa COXpaHEHHS MEXaHMYECKOM OHEPTMH MpH  pacderax
pe3ynpTaToOB B3aMMOJECHCTBUHM Tel TIPAaBUTAIMOHHBIMH CHIAMH H  CIHJIAMH
YIPYTOCTH.
YKa3aHue TpaHUIl IPUMEHHMOCTH 3aKOHOB MEXaHHKH.
Yxasanue yueOHbIX AUCHUIUINH, IPU U3Y9ISHAN KOTOPHIX HCIIOIB3YIOTCS 3aKOHBL
COXPaHEHHUSL.
2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH M TEPMOIUHAMHKH
OcHoBbI BEINOHEHWE 9KCIIEPHMEHTOB, CIYXKAIUX JUIs OOOCHOBAHHS MOJIEKYIISPHO-
MOJIEKY ISIPHO- kuHeTH4eckoi teopuun (MKT).
KHHeTHYeCKOoi Pemienne 3ajad ¢ TUpPUMEHEHHEM OCHOBHOLO YPABHEHHS MOJEKYISPHO-
TEOPHH. KMHETHYECKOH TEOpHH ra3os.

Haeansapii ras.

Omnpenenenne mapamMeTpoB BENIECTBA B Ta3006pa3sHOM COCTOSHMHM Ha OCHOBAHHH
YPaBHEHHS. COCTOSHUS HAeAIBHOro rasa. Ompe/eneHne napaMmeTpoB BelecTBa B
ra3o00pa3sHOM COCTOSHMM M IIPOMCXOASIIMX  NPONECCOB MO  rpaduxam
zapucumoctu p (T), V (T), p (V).

OKcIepUMeHTanbHoe  uccnenopanue 3asucumoctd p (T), V (T), p (V).
IIpencrasnenue B Bune rpadKoB H30XOPHOTO, H3062PHOTO H H30TEPMHUUECKOTO
HPOIIECCOB.

Brrunciienne cpeinelt KMHETHYCCKON SHEPrHy TEMIOBOTO JIBHIKEHHS MOJIEKYII I10
H3BECTHOM TEMIIEpAType BEIEeCTBa.

BoickaspiBaHKMe THIOTE3 i OObACHEHHsS HaOMIONAGMBIXK SIBIEHAN. Yka3zaHHe
I'PAHUI] TPUMEHIMOCTH MOJIENH «UEaTbHbIN ra3y 1 3aKkoHoB MKT.

OcuoBel
TePMOTHHAMUKH

VisMepenne KOu4ecTBa TEIIOThI B POLIECCaX TEMIONepeNayH.

Pacuer xoimdecTBa TEMNOTHI, HEOOXOIUMOTO IS OCYLIECTBICHHS 3aIaHHOTO
Ipouecca ¢ Tenonepepadei.

Pacuer wu3smeHenms BHyTpeHHell OHeprum Tenm, paGOTH H [IepEAaHHOrO
KOIIM4ECTBA TEIUIOTHI C HCMOAB30BAHUEM IIEPBOTO 3aKOHA TEPMOJAUHAMHUKH.
Pacuer pabote1, coBeprmenHoi rasom, 1o rpaduxy 3apacumocti p (V).
Beruncnenue paGoThl rasa, COBEPIIEHHOH IPM H3MEHEHHH COCTOSHHS IO
3aMKHYTOMY LHKITY.

Boruucnenue KIIJ] mpu coBepiuieHHH razoM paGoTHl B NPOLECCaX HU3IMEHEHHS
COCTOSIHHA I10 3aMKHYTOMY IIHKIIY.

OOBacHEHNE NPUHIUIIOB AEHCTBHS TEIUIOBBIX MAIIUH.

HemoHcTpanus ponn (QH3MKH B CO3MAHMM H COBEPIICHCTBOBAHMHM TEIUIOBBIX
JIBUTaTENEH.

M3n0enne ¢yt 3K0JIOTHYECKHX NpoGiieM, 06yCIOBIEHHBIX pabOTOM TEIOBBIX
ABUTATENCH M MPENJIOKEHHE IIyTH KX peICHHs. YKasaghe TIPaHHIl
IPUMEHAMOCTH 3aKOHOB TEPMOJANHAMHUKH. YMEHHE BECTH JMAJIOT, BRICTYIIMBATE
MHCHHC OIIIOHEHTa, Y4YacTBOBATb B IHUCKYCCHH, OTKPHITO BBIPAXKATH H
OTCTaWBATh CBOIO TOUKY 3PEHHSL.

YKazauue y4eOHBIX MUCHHMIUIMH, IPH U3yYEHHH KOTOPBIX HCIIONB3YIOT YYeGHBIM
Martepuall «OCHOBBI TEPMOAHHAMUKHY.

CmoiicrBa nmapos,
KUJKOCTEH,

I/I3MepCHI/IC BIIA’KHOCTH BO3ayXa.
Pacuyer kommyectsa TCIIJIOTHI, HCO6XOJII/IM01"O I OCYIUIECTBIICHHUA IIpoIecca
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TBEPAbIX TeJI.
TeniioBble siBJICHHUS.

IIepexo/ia BEIECTBA U3 OJHOTO arperaTHOro COCTOSHUS B IPYTOE.
OKCIIepHMEHTAILHOE MCCIIEN0BAHME TEIIOBEIX CBOMCTB BeleCTBA. IIpuBenenue
IIPUMEPOB KaNWJIIAPHBIX SIBIEHUH B OBITY, IPUPOIE, TEXHUKE.

HccenenoBanne MEXaHHYECKUX CBOUCTB TBEPIBIX TEIL

IlpumeHenne QU3HYECKMX TOHSTHH ¥ 3aKOHOB B yueOHOM MaTepHale
npo(heCCHOHAIBHOTO XapaKTepa.

HMcmonesosanue MaTepHeTa Mg noucka nHMOpMALHK 0 pa3paboTKax

U IPHMEHEHUH COBPEMEHHBIX TBEPABIX M aMOP(HBIX MaTEPHAIIOB.

3. DJeKTpoIHHAMHUKA

JNEKTPOCTATHKA

Brryuciienne cun B3aMOIEHCTBHS TOUEYHBIX HJIEKTPUUYECKHX 3apsI0B.
BBI‘II/ICJICHI/IG HaIIPSPKEHHOCTH  JJICKTPHYECCKOTO IIOJA OAHOI'0O H HECKOJIBKHX
TOYEYHBIX JIIEKTPHUECKUX 3aPSIOB.

Brluncienne mOTEHIHaNA 3JIEKTPUYECKOrO IOJNS OJHOTO M HECKONBKHUX
TOYEYHBIX JICKTPHUECKUX 3apsnoB. VsMepeHne pasHOCTH IOTEHIHAIIOB.
V3smepenne SHEPrHHU 3JEKTPHIECKOrO OIS 3aPSHKEHHOTO KOHAEHCATOPA.
Beraucnenne sHepruy JIeKTPHIECKOrO OIS 3apHKEHHOTO KOHAEHCATOPA.
PaspaGoTka ImaHa H BO3MOXHOH CXeMBI JEHCTBHH SKCIEPHMEHTAILHOIO
ONpENENeHHsT  DICKTPOEMKOCTH  KOHIEHCATopa M JUIJIEKTPHYECKON
IPOHMI[AEMOCTH BEIIECTRA.

[Tporenenue CPaBHHUTEJIEHOTO aHaIHM3a I'PaBUTAIIMOHHOIO %}
3JIEKTPOCTATHYECKOTO IOJIEH.

IlocTostaupIil TOK

MsMepenue MOIIHOCTH 3NEKTpHYecKkoro Toka. Mismepenne DJIC u BHyTpeHHEro
COIPOTHUBIIEHUS UCTOUHHKA TOKA.

BrinonHenne pacyeToB CHIIBI TOKA M HANPSUKEHHAH HA YYaCTKAX 3NEKTPHYECKHX
nenel. OObACHEHHE Ha NPHUMEPE JIIEKTPUUECKOH LEmd ¢ JByMS HCTOUHHKAMH
Toka (2/1C), B KakoM ciiyyae HCTOUHHK

SICKTPUYCCKON SHEPrMH pPaboTaeT B pEXMME TeHEpaTopa, a B KAaKOM — B
pexumMe IoTpeduTens.

Onpenenenrie TemIepaTypsl HHTH HaKaJlWBaHWs. VI3MepeHHeE 3IeKTPHYECKOro
3apsifia 9NeKTpoHa.

CusATHE BOIBTAMIIEPHON XapaKTEPUCTUKH THOA.

IIpoBenenue CpaBHATENHHOrO aHAIH3A [OJYIPOBOAHMKOBEIX JUOMOB M TPHOLOB.
Hcnonb3oanue MuTepHeTa it ToMcka MHPOPMAIINHE O TIEPCIEKTHBAX PA3BHTHS
II0JIyIIPOBOAHUKOBOM TEXHUKH.

VYcTaHOBKa IPHYHHHO-CIEICTBEHHBIX CBA3EH

OO6bsicHeHNE OPUPOBI NEKTPHIECKOTO TOKA B METALIAX, 3JIEKTPONIMTAX, rasax,
BaKyyMe M IOJIyIPOBOAHMKAX.

ITpuMeHeHue dIeKTpoNn3a B TEXHHKE.

IlpoBenenue CPaBHUTENLHOTO aHayiu3a HECaMOCTOSTEIIFHOIO U
CaMOCTOSATENBHOIO Ta30BBIX Pa3psiOB.

Maranruaeie
ABJICHUS

W3mepenne MHAYKIMHM MarHWTHOTO IIONIS. BLIYMCIIEHHME CHII, JEHCTBYIONIMX HA
IIPOBOJHMK C TOKOM B MarHUTHOM IIOJIE.

Beruncrnenue cui, ACHCTBYIOMMX HA 3JEKTPUYECKMI 3apsf, JBIDKYIIHHCS B
MarHUTHOM MOJIe.

Wcenenosanue ABNeHNH 31€KTPOMArHUTHON HHIYKIME, CAMOMHIYKIIHH.
Brryucnenre sHepriay MarHuTHOrO MOJIS.

O6mbacHeHue IpUHIUIA JeHCTBHS SIEKTPOIBUTATENS.

OObsicHeHHe TIpHHIMIA [EHCTBHA TeHeparopa JNEKTPHYECKOrO TOKA U
3IEKTPOU3IMEPUTENILHEIX NPHOOpoB. OOBSICHEHHE NPUHIMIA JNEHCTBHS Macc-
CHeKTporpada, yCKOpUTENeH 3apsKeHHbIX YacTHII,

OObscHeHHE PONM MarHUTHOTO HOJsSL 3eMJIM B JKU3HH DPAaCTeHHH, XHBOTHBIX,
JeJIOBeKa.
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IlpuBenenue npuMEpOB mpakTHYeCKOro mNpHMeHeHHs U3YYEHHBIX SIBIICHHH,
3aKOHOB, IPUOOPOB, YCTPOMCTB.

IIpoBeieHne  CpaBHHTENEHOTO  aHANM3A  CBOMCTB BIIEKTPOCTATUUECKOTO,
MardauTHOTO U BUXPEBOTO 3JIEKTPHUYECKUX MOJIEH.

OObsicHeHHE Ha IpUMepe MATHHTHBIX SBJICHHI, OYEMY  (PUBHKYMOXKHO
paccMaTpuBaTh KaK METaUCHUILIHHY.

4. Kosebanus u BOJIHbBI

Mexannueckue HccnenoBanue 3aBUCHMOCTH NepHoaa KoyebaHui MaTeMaTHYeCKOro MasTHHKA

KOJIeOaHUus OT €T0 JUINHBI, MAaCCHl ¥ aMILTUTY I KOJICOAHMIL.
HccrnenoBanue 3aBmcuMocTH nepuona KonebaHUE rpysa Ha HIPY)XXUHE OT ero
MACCHI M )KECTKOCTH NPy KUHEL Brruncinenune mepuoza
KOJe0aHUN MaTeMaTHYeCcKOT0 MasSTHHKA IO HM3BECTHOMY 3HAYECHHIO €0 JTHHBI.
Brraucienune nepuona xoneGanuit rpy3a Ha IPYXXUHE 110 U3BECTHBLIM 3HAYCHUSIM
€r0 MacChl M JKECTKOCTH TIPYKHHBL
BripaGoTka HaBBIKOB  BOCIIPHHHMATS, aHaM3UpPOBaTh, IepepabaTeiBaTh U
NPERBSIBIATE HHOOPMAIHMIO B COOTBETCTBHHY ¢ IIOCTABRICHHBIMHY 3aavyaMH.
IlpuBeneHne  NpPUMEPOB  ABTOKONEOATEIBHEIX MEXaHHYEeCKHX  CHCTEM.
IIpoBenennue Kiaccupukanuy KonebaHuii.,

dnekTpomarnuTHnie | Habmonenne OCIUJIIOrpaMM FrapMOHHYECKHX KOJIeOaHUH CHITBI TOKA B IIEIH.
KO0JIe0aHUA M3mepeHue s1ekTpoeMKocTH KOHJEHcaTopa.

M3Mepenne HHIYKTUBHOCTH KATYILIKY.

Vcernenosanye SBIeHNS 2IEKTPUYECKOTO PE30HAHCA B OCIEIOBATELHOL HETIH.
IIpoBenenye aHanornu MexIy GU3HYECKAMH BEJIMYHHAMH, XapaKTePU3yIOIIMH
MCXaHHYECKYIO U SJICKTPOMArHUTHYIO KOJieOaTeIbHbIE CHCTEMBL

Pacuer 3navennit cuiibl Toka M HAIPSKEHWS Ha dleMEHTax LEeNU IepeMEHHOro
TOKa.

Wccnenosanne npunmuna geifcreus Tparchopmaropa. Mccnenosanue npuHiuna
ACHCTBUS reHepaToOpa NEPEMEHHOr0 TOKA.

Wcnonr3oBanue UnTepHeTa manst mowmcka MH(OPMAIMH O COBPEMEHHEIX CIIOCOGaX
Iepe/Iaun JIEKTPOIHEPI UM

Mexanuyeckne u
3JIEKTPOMArHUTHbIE
BOJIHBI

VisMepeHwe JTHHEL 3BYKOBOH BOJHEI 110 pe3yJIbTaTaM HaOIroNeH M
HHTEPPEPEHLHH 3BYKOBBIX BOJIH.

Habmopmenne wu o6wsicHenwe sBneHwmii uHTEpQEpPeHINE U mudpaKmun
MEXAHUYECKHX BOJIH.

IIpencrasnenre obnacre#ft npuMeHeHus YABTPa3ByKa U II€PCIEKTUBEl €ro
HCIIOJIb30BAHUA B PA3NUYHBIX 0OIACTSIX HAYKH, TEXHHKH, B MEIUIILHE.
MznoxeHHe CyTH 5KONOrHMYECKHX npobiieM, CBA3aHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH Ha OPraHi3M 4eJIOBEeKa.

Ocymectsnenue panponepenaun M pagdonpueMa. VICCHeNOBaHWME CRONCTE
SJICKTPOMArHUTHEIX BOJIH C [IOMOIIBIO MOOHIIBHOTO TeredoHa.

PasBuTHe 1EHHOCTHOrO OTHOIEHHS K H3y9acMBIM HA ypoxax (usuku o6beKTam
M OCBamBacMBIM  BUIAM  JEATENBHOCTH. OOBSCHEHHE NPHHIMIHAILHOTO
PaSIATUA TIPUPOIBI YIPYTUX U SNEKTPOMATHUTHBIX BONH. M3noeHnue cyrtwm
OKOJIOTMYECKHX IIPOGJEM, CBA3aHHBIX C 3NEKTPOMATHUTHBIME KONCOAHHAMY K
BOJIHAMH.

OObsCHEHHE PONM 3NMEKTPOMArHUTHBIX BOTH B COBPEMEHHBIX HCCIIECHOBAHUIXK
Bceenennoii.

5. OnrTuka

Ilpupona ceera

IIprvenenue Ha mpakTHKe 3aKOHOB OTpPAXKEHHS U IIPEJIOMIICHHUS

CBETa IIPH PEILCHHH 3a/1a4.

Onpezienienye CreKTPAIbHBIX TPAHKI] UyBCTBUTENBHOCTH YeTOBEUECKOro FIa3a.
YMeHue CTPOUTS H300PaKEH S IPEAMETOB, I1ABAEMbIE THH3AMEL.
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Pacuer pacCTosHuS OT JIMH3BI 10 M306paKeH s peaMeTa.
Pacuer ontuueckoit CHIBI THH3EL

smepenne GOKyCHOro pacCTOSHHS JHH3EL,

VicnpiTanne Mojieneit MEKpOCKOIa  TeeCKona

Boanoseie cBoiicTBa
¢BeETa

Habmonenue sBinenus nutepdepeHuy 21eKTpOMArHUTHEX BOJIH.

Habsronenve sBenns qudpakuu seKTpOMarHATHEIX BOIH.

Habunroenue SBIeHHUs IOTIPU3AIMHT 3IeKTPOMATHATHEIX BOJIH.

ViamMepeHne [TEHBI CBETOBOM BONHBEI 10 DE3Y/IbTATAM HAGIIONCHHS SBIEHIS
untepdepennnn. Habmonenne seieHus oupakimuy  csera. Ha6monerue
ABJICHUS NONAPU3AIMY 1 TUCIIEPCHH CBETa.

ITonex pasmuumit u cxoxcTBa MeXIY NH(PAKIHOHHEM 1 JUCTIEPCHOHHBIM
CIIEKTPaMH.

IlpuBenenne npuMepoB NMOSBNEHHS B NMPHPOLE W MCIONB3OBAHEUS B TEXHHKE
SBJICHUH HHTEPEPeHIIH, UDPAKIIHL, ONIPA3AIIHY ¥ TUCIICPCHH CBETA.
Ilepeuncnenre MeTOZOB NO3HAHHS, KOTOPHIE HCIIONB3OBAHEL OpH H3YYEeHUH
YKa3aHHBIX SBJICHHMH.

6. Dy1eMeHThI KBAaHTOBOH GU3HKH

OcHOBBI
crienMaJjbLHon
TEOPHH
OTHOCHTEJIBLHOCTH

OGwsicHenne 3HAYMMOCTH ombITa Maiikenscona-Mopita.

DopMyIHPOBAHHE [TOCTYIIATOB.

OGbscrenue addexra 3amenenus BpemMery.

Pacuer suepruu nokos, umMmynsca, sHepruu

CBOOOTHOM YaCTHIBL.

BripaboTka HaBHIKOB BOCHIPHHMMATB, AHATH3HPOBATE, nepepabaTeBaTh U
IPEABABIATS HHPOPMAIIHIO B COOTBETCTBUH C IIOCTABICHHBIMH 33a9aMH.

KBanroBas ontuka

Haburonenue porosnexrpuueckoro sdhdexra. OGBICHEHHE 3aKOHOB

CrosieToBa U [aBIeHHS CBETA HA OCHOBE KBAHTOBBIX IpEeACTaBIICHUH.

Pacyer  makcuManbHOM — KHMHETHYECKOM  dHeprum SJIEKTPOHOB  TIpH
(oTosnexrpuyeckom spdexre.

Orpenenenne paboThI BEIXOIA IEKTPOHA IO rpad UKy 3aBHCHMOCTH
MaKCHMAIIbHOH KHHETHYECKOH SHeprud (OTO3NEKTPOHOB OT YACTOTHI CBETA.
H3smepenne paGoTh! BEIXO/a 5EKTPOHA.

Ilepeuncnenne  npubopoB  ycTaHOBKH, B KOTOPBIX ~ IPUMEHSETCS
OesunepuHoHHOCTh GoTo3ddexTa.

OObsICHERHE KOPITYCKYISPHO-BOJTHOBOIO Ayalr3Ma CBOHCTB dboToHOB.
OOnscHEeHNE PO KBAHTOBOH ONITHKH B Pa3BHTHH COBPEMEHHOI 1076370978

®usuka aroma

Berumciienue amumEl BONHBI fe Bpofins YacTHIBI ¢ M3BECTHBIM 3HAYEHHEM
UMITyJIbCa

Habmonenune nureifvaTsix cekTpos.

Pacuer wacToTel M AMHEHBI BONHBI HCIYCKaeMOro cBeTa mpw IIepexolie aroMa
BOZOPO/1A U3 OJHOT'O CTAMOHAPHOTO COCTOSHUSA B APYTOE.

OO0bsiCHEHHE IPOUCXOKIECHHS JMHEHYATOro CIIKTpa aroMa BOIOpOJa H
Pa3M4us TMHEAYATEIX CIIEKTPOB PA3IMYHBIX Ia30B.

Hccnenosanme nmuHeituaroro cnekTpa.

Hccnenopanue npuHiyna paboTs OMHHECIIEHTHOH TaMITHL.

Habmonenne u o6pacHenne NPUHIMITA NeHCTBHS Tasepa.

llpuBenenne mpUMEpOB HCHONB3OBaHHS nasepa B COBPEMEHHOM Hayke u
TEXHHUKE.

Hcnonpsopanme Vnrepuera mia momcka mHGOpMAamum o IIEPCIEKTHUBAX
IPUMEHEHUS Ja3epa

Habmonenue Tpexos anbha-yacrur B kamepe Bunbscona.

Perucrpuposanue snepHbIX U3TyIeHIH ¢ HOMOIIBIO cueTdrKa I eifrepa.

Pacuer sneprum cBsi3u aTOMHBIX sz€D.
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Onpenenenne 3apsia M MacCOBOTO YHCTA ATOMHOIO SIpa, BO3HUKAIOIIErO B
pe3yibTaTe pagHOaKTHBHOIO pacnaa.

Beruucrnienue sueprun, ocBoGoxk aaromIelics py paguoakTHBHOM pacmane.
Onpenienenne NpoyKToOB SAEPHON PeaKIu.

Beruncrienye sHepruu, 0cBOGOKIAIOLIEHCS IPY SATEPHBIX PEaKIUX.

IlonuManue MPEeUMyILECTB U HENOCTATKOB HCIIONB30BAHMS ATOMHOM SHEPTUH U
HOHU3UPYIOLINX M3TyYEHUH B IPOMBIIUICHHOCTH, MEIUIIIHE,

W3noxxenne CyTH 5KONOTMYECKHX TNpoGNeM, CBS3AHHBIX ¢ OHONOTHYCCKHM
IEHCTBUEM PaJHOAKTHBHEIX M3IIyYeHHMi .

IlpoBenenne KlacCHGUKANMK OIEMEHTAPHBIX YACTHII [0 KX buznaeckumMm
XapaKTePUCTHKAM (Macce, 3apsay, BpeMEHH JKU3HHU, CIIHHY H T.11.).
IlpencraBnenne 0  xapakrepe — UeTHIPEX  THMHOB  (yHIAMEHTATHHBIX
B3aMMOACHCTBUH 2IEMEHTAPHBIX YACTHI| B BHIE TaOIHIBL.

IloHnmanue EHHOCTEH HAYYHOTO MO3HAHHS MHpA HE BOOOLIE /ISl YeI0BEYECTBa
B LIEJIOM, a JUIS K&OKI0ro 00ydaromerocs IMYHO, LeHHOCTel OBIafeHNUs METOLOM
Hay4qHOTO MO3HAaHUA IV NOCTH)KEHHS ycIexa B JIFOOOM BHIE NPaKTHIECKOH
JESITEeINbHOCTH.

7. Isomonust Beesrennoii

Ctpoenue u
pasBuTHE
Bcenennoi

Habmonenne 3a 3e3namu, JIyHol 1 nIageTaMH B TEIECKOIL.

Habmoienue coHEYHBIX MATEH ¢ OMOIIBIO TEIECKONA H CONHETHOTO 9KpaHa.
Hcnonszosanue MaTepHeTa mis moucka H300paXeHui KOCMAYECKHX 00BEKTOB 1
UHpOpManuK 06 uX 0COOEHHOCTSIX

Obcyxnenne BO3MOXHBIXK CIIEHADHEB 3BOJIOLHHE Beenennoit. Mcroms3oBanne
VluTepHeTa Juts IoMCcKa COBpeMEHHON MH(OPMAIMK pasBHTHI BeeseHHoi.
Onenka HHGOPMAIMH ¢ TO3UIMA €€ CBONCTB: TOCTOBEPHOCTH, 0OBEKTHBHOCTH,
HOJIHOTBI, aKTYaJIBHOCTH H T.II.

IBoJoONM 3B€31.
I'moresa
NPOUCXOXKIECHUS
Coaneuanoit
CHCTEMBI

Brruncienue suepruy, ocBoSOKIArOMIEHCS IIPH TEPMOSIIEPHBIX PeaKIUsIX.
DopMynHpOBKa IPOBIIEM TEPMOSIEPHOIH 9HEPrEeTUKH.

OOpsACHeHNE BIUSHAS COTHEUHOM aKTHBHOCTH Ha 3eMITIO.

ITonrMaHue post KOCMUYECKHX MCCIISIOBAHMMN, UX Hay49HOT'O ¥ SKOHOMHYECKOTO
3HAYEHUS.

OGcyxieHne COBPEMEHHBIX THIIOTE3 O NPOMCXOXIeHUH ConHeunoli CHCTeMbL,
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4. YCJIIOBUA PEAJIM3ALIMM YYEBHOM NUCIIATIIAHBI

4.1. MaTepna/ibHO-TeXHHYEeCKOE 00eceueHne

JUist  peanusanuu  mporpamMmel  yueGHON  IMCHMIIHEE  «DH3HKAY IPELYCMOTPEHBI
CJISIYIOIIHE CIIEIMATbHBIE TOMEIICHHS

Kabuner «pusuxm», ocHamennbiit 060pyIoBaHAeM: HATTISIHBIMU HOCOOUSAMH, 9KPaHHO-
3BYKOBBIMA OCOOHMSMH, HH(OPMAIMOHHO-KOMMYHUKAIHOHHEIME CPEACTBAME; TEXHHICCKIME
CpefICTBAMK OOYYeHHMs: MarHHTHO-MapKepHOH NOCKOM, MyJIbTUMEIUAIPOEKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET;

JlabopaTopys, OCHAIEHHAS HATYpPATLHLIMU 00BeKTaMH, MOIENIMH, NpHGOpaMH U
Habopamu 115l IOCTAHOBKM 3KCIIEPHMEHTA, BCIOMOTATEIbHEIM obopynoBaHueM.

4.2. YueOHo-MeTOoqHUYecKOe H HH(popMaHOHHOE 00eceuenue

4.2.1. Knuroo6ecneuenHocTn

KoauyecTno
IK3EMILIAPOB
Haumenosanue mureparypor: asrop, HasBaHue, BU T'on u3gaMuii B
H3JAHUS, H3TATENLCTBO niganusa | oubauorexe Bal'yY B
COOTBETCTBHE C
eroc Ccoo

Hamune B
3JIEKTPOHHOI
6ubaunorexe Bal'y

OcHoBHas 1uTEpaTYpa

Maxumes, I'.5.. ®usuxa: 10 kmacc: yueOHHK [Is
00meobpasoBaTenbHBIX Oprasu3anui c
TIPHIIOKEHUEM Ha 3JIEKTPOHHOM HOCHUTENE ; 6a30BBIH
u npoduieHeii yposrn / I'. SI. Msxumwmes, B. B. 2013 53
byxosnes, H. H. Cotckumit ; mon pea. H. A.
[lappentoeBoit .— 22-e u3g. — M. ITpoceeienwe,
2013 .— 366 ¢ ISBN 978-5-09-029646-5

Msxummes, I".5.. ®usuka: 11 xnace: yueOHUK JyIs
00meobpazoBaTeILHBIX opraHu3aiuit c
[PUIIOKCHUEM Ha 3JIEKTPOHHOM HOCHUTENE : Ga30BbIil
M npopunbHeli ypoBru / I'. SI. Mskumes, B. B. 2014 53
byxosnes, B. M. UYapyrun : mon pea. H. A.
Hapdenrrepoit .— 23-e msn. — M.: IIpocsemmente,
2014 .— 399 c. ISBN 978-5-09-032373-4

,lIOHOJIHHTeJIbHaﬂ JHTEepaTypa

Huuckuii, A. A. ®usnka : yuebuux / A.A. [uuckui, URL:https://zna
I"1O. T'pakosckwmit ; mox o6ur. pex. FO.U. Jluka, H.C. 2021 nium.com/catalo
ITypeimeBoi. - 4-e usj., ucnp. - M. : ®OPYM : g/product/11503
WMH®PA-M,. 560 c. 11

4.2.2. Ilepnoguyeckne H3xaHus

4.2.3. UutepueT-pecypcenl

Hayuno-nomymsipsrit Gpusmko-maremMmaruyeckuit KypHal «KBant» - URL: http://hemi.wallst.ru/
Anepnas Qusuxa B Unreprete - URL: htip:/nuclphys.sinp.msu.ru/
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5. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI AACIUITIINHbBI

Pesynomamot 06yuenus Memoou! ouenxu

Cmyoenm nayyumca: Boinonnenue:

— OOBACHATE W aHAIU3UPOBATEH Polb U MecTO (M3HKM B | NPAKTHYECCKUX 3aHSITHIL,
(GopMupOBaHUH COBpeMEHHOM HAy4YHOH KapTUHBI MHpa, B CEeMHHapOB,

PasBUTHM  COBPEMEHHOH TEXHHMKH M TEXHOJOTHH, B
IPaKTUYECKOM NEATENLHOCTH MIOAEH;

~ XapaKTepu3oBaTh B3aUMOCBA3h MEXINY (U3MKOH u
JAPYTUMH €CTECTBEHHBIMM HayKaMH,

— XapaKTepH30BaTh CHCTEMHYIO CBS3b MEXIY .
OCHOBOIIOJIATAFOIITHMHE Hay4IHBIMU nonsTrsvy: | PAOOTEL, Hanucamue cooGLeHmit,
IPOCTPaHCTBO,  BpeMs, Marepust (BellecTBo, moje), | pedeparos, okIanoBs.
ABUXKCHME, CHJIA, SHEPTHU;

— IIOHUMarhb ¥ OOBACHATH LEIOCTHOCTD (bu3nyeckoit
TCOPHH, pa3yIngaTh IPaHULBI €€ MPHMEHHMOCTH M MECTO B
Py ApYrux QU3NUECKUX TEOPHIL;

— BIAACTE  NPHEMAaMH  NOCTPOCHUSI  TEOPETHUECKHX
JIOKa3aTeIbCTB, & TakXKe IPOTHO3HPOBAHUS OCOOSHHOCTEH
IPOTeKaHUs (PU3MIECKUX SIBJICHHH U MPOLIECCOB HA OCHOBE
TIOTYyICHHBIX TEOPETUUCCKHX BEIBOJOB U JOKA3aTEIbCTB,

— CaMOCTOATENBEHO KOHCTPYMPOBATH JKCIEPHMMEHTATIbHBIE
YCTaHOBKM  JUIi  NIPOBEPKM  BBIABHHYTHIX  THIOTE3,

abopaTopHBIE ¥ KOHTPOJIHHBIX
paboTEl, TeCTHPOBAHNA,
VHMBHYaTIbHBIX 3aaduii,
IPOEKTHO-UCCIIENOBATENHCKOH

pPacCUHUTLIBATH 8.6CO.HIOTHYIO U OTHOCHTECJIBHYIO
IIOTPCIIHOCTH

— CaMOCTOATEIILHO IIJTaHUPOBAaTh U IIPOBOOHUTH (bHSH‘-I@CKI/IC
SKCIICPUMEHTHI,

= PpellaTh NPaKTUKO-OPHEHTHUPOBAHHEIE KAYECTBEHHBIE H
pacueTHble GPUINYECKUE 3a/1a9] C OOPOH KaK HAa H3BECTHEIE
(husHYeCKHe 3aKOHBI, 3aKOHOMEPHOCTH MOJIeId, TaK U Ha
TEKCTHI ¢ H3OBITOUHOM HHbOPMAaLHet;

~ OOBACHATH IPaHUNBI  NPUMEHEHHS  H3YYEHHBIX
dusmuecknx Mognenedl mpH  pernenuu Guzmyeckux u
MEXIIPEIMETHBIX 3a/1a4;

— BBIJIBUraTh THIOTE3BI Ha OCHOBE 3HAHHUS
OCHOBOTIONIAralOMIMX ~ (PU3UYECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB;

— XapaxkTepu30BaTh IJIOOANBHBIE TPOGIEMBI, CTOSIIHE
nepex HEJIOBCUECCTBOM ; JHEPIrCTHYCCKHE, CbIPDLEBEBIC,
OKOJIOTHYECKHUE, B POIIb GU3UKHU B PELICHAN STHX IPOBIIeM;
— OOBACHATL HPUHIUNEL paGOTHl W XapaKTEePUCTHKH
M3Y4CHHBIX MAIIMH, IPHOOPOB M TEXHHYECKUX YCTPOHCTB;

— OOBSICHATH yCIOBHs IIPHUMEHEHHsS (DHU3MUECKHX MOJEeil
TP peIIeHUH (GU3HYECKHX 321a4, HAXOAUTh aIeKBATHYIO
IIPEITIOXKEHHOH 3a/ade (DU3UYECKYIO MOAEND, paspelnaTh
npobIEMy KaK Ha OCHOBE MMEIOMUXCS 3HAHWH, TAaK 1 npu
IIOMOIIM METOJIOB OLIEHKH.

IKzamen
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