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1. HACIIOPT PABOYE IIPOI'PAMMBI YYEBHOIA AUCHHAITIAHBI

1.1. OGnacTs npumenenus paoueit IPOrpamMMelI
Pabouas nporpamma o6meo6pasosarensHoit y4eOHOH mucnummabl «PH3KKay OpeIHasHavYeHa
AN u3ydeHus: QH3MKE B IpodecCHOHATBHBIX 00pasoBaTENbHEIX OPraHU3ANMSX, PEeANH3YIOIIHX
00pa3oBaTeNbHYI0 IPOrpamMMy CPENHEro oBIIero obpasoBanus B mpenenax ocsoenus [IIICC3 CITO
Ha 0ase OCHOBHOTO 00IIEro 06pa3oBaHus 1o CICHHATBHOCTH TeXHHYecKkoro npoguiaa CI10

09.02.07 «Hudopmanmmonnble cHCTEMBI U NPOrpaMMHPOBAHHE»

1.2. MecTo y4eOHoi AHCHUIUIMELL B erpykrype IIIICC3
YuebHas nucummumaa «Dusmkay  SBISETCS yYEOHBIM MpPEAMETOM 0GS3aTENbHOIR
npeaMeTHOM obnactu «Ectectrennsie naykmy OLOC CpeHero obuero o6pasoBaHusl.

1.3. Hemn m 3agaun y4eGHON IMCHMILUIHHBI — TPe6OBAHMSA K pPE3yJbTATAM OCBOECHHUS
Y4eOHOH JUCHMIUIMHBI:

Coneprxanue mporpammsl «Du3nKa» HALPABIEHO HA NOCTHKCHHE CIIEAYIOIUX LeJIeit:
¢ OCBOCHHE 3HAHH O (QYyHIAMEHTAIBHEIX (BU3MYCCKAX 3aKOHAX M [OPUHIKIAX, JIEKAIIUX B OCHOBE
COBPEMEHHON (DM3MYECKOH KAapTHHBI MHpa; HamboJee BaXKHBIX OTKPBITHAX B OOJNacTH (QU3UKH,
OKa3aBIMX ONUPENCNAIOMIECE BIHMSHAC HA PA3BUTHE TEXHUKH U TEXHOJIOTHH, METOMaX Hay4HOT'O
HO3HAHUS IPUPOILI;
¢ OBJANICHMEC YMCHHAMH IPOBOJUTH HAOMIONCHHS, IUIAHHPOBATE M BBIIOIHATH 9KCIEPUMEHTEI,
BBIABATATL THUIIOTE3bl W CTPOHUTH MOJENH, NPUMEHSTH IIONYYCHHBIE 3HAHUS IO buzuke ms
OOBSCHEHHS Pa3HOOOPA3HEIX DH3MUCCKUX ABIEHHI W CBOHCTE BEIIIECTB; NPAKTUYECKH HCIIOJB30BaTh
(usnyecKue 3HAHNS; OLEHMBATE TOCTOBEPHOCTD €CTECTBEHHO-HAYYHOH HHOpMAaLUY;
® PasBUTHC IIO3HABATCIBHBIX HHTEPECOB, HHTEICKTYalbHBIX M TBOPYECKHX CIOCOBHOCTEH B
Tporecce MprOOpeTenys 3HAHMI ¥ yMeHHH 110 (BU3KMKE ¢ HCIOTb30BAHHEM Pa3INYHBEIX UCTOYHHUKOB
HH(OPMAIMH U COBPEMEHHBIX HH(OPMALHOHHBIX TEXHOJIOTHH;
® BOCHHTaHUE YOEXKNEHHOCTH B BO3MOXHOCTH TO3HAHHS 3aKOHOB OPUPOJIBI, HCIOMB30BAHMUS
JOCTIDKCHMH UMKy Ha Onaro  pasBHTHS — YeNOBEYECKOH OUBHIM3ALMY; HEOOXOIHMOCTH
COTPYIHHIECTBA B IPOLECCE COBMECTHOTO BBUIONHEHHs 3a[aY, YBAKUTENBHOTO OTHOLICHHS K
MHCHHIO OIIIOHEHTa IPU 00CYKIEHHH NPOBIEM eCTeCTBEHHO-HAYYHOTO COIEPIKAaHMS; TOTOBHOCTH K
MOPaIbHO-3THIECKOH OLCHKE HCTIONB30BAHUS HAYYHBIX JOCTHIKCHHUI, YyBCTBA OTBETCTBEHHOCTH 34
3aIUTY OKPYKAfOLIEeH cpep;
® HCIONB30BAHME NPHOOPCTEHHBIX 3HAHMA M YMEHHH IS pelleHHs IIPaKTHYECKUX 3a1ay
NIOBCEJIHEBHON  JKM3HH, OOeCledYeHns Oe30MaCHOCTH COOCTBEHHOM XKHU3HH, PalHOHAILHOIO
TIPUPONIOTIONL30BAHMS. M OXPAHBI OKPY)KAIOWIEH CPENBl H BO3MOXHOCTH IPHMEHEHHS 3HAHMM npu
PCIICHAN 381124, BOSHMKAIOMUX B IIOCHEAYIOMeH MpodecCHOHATBHOMN IesTeTbHOCTIL.

OcBoenue collepkaHusa ydyeOHOM mucHMIUIMHBl  «DU3HKaY obecleynBaeT JIOCTHIKEHHE
CTyACHTaMH CIICAYIOIIUX pE3yJabTATOB;
® JIMYHOCTHBIX:
— HYYBCTBO IOpAOCTH U YBaXCHUA K HCTOPHH M OOCTHXXEHUIM OTCUECTBEHHOMN (I)I/I3I/IUICCKOI71 HayKH,
¢usuuecku rpamMoTHOE TOBeneHHE B IpoQecCHOHATBLHON NeSTeTFHOCTH U OBITY IIpH OOparleHun ¢
prOOpaMy U yCTPOHCTBAMH;
— TOTOBHOCTE K MMPOOOIIKEHUTIO 06p830BaHI/I$I H IIOBBLIILICHUSI KBaJII/I(bI/IKaHI/IH B I/I36paHHOI71
IPOQECCHOHANBHON NEATENBPHOCTH M OOBEKTHBHOE OCO3HaHHE POoNMM (U3UYECKUX KOMIIETCHIUH B
3TOM;
— YMCHHC HCIIONB30BATHL JOCTHUKCHUS COBpCMeHHOfI (bl/I3I/I‘IeCKOI‘/’I HayKu u (bI/ISH‘-IeCKI/IX TEXHOJIOTHH
AL TIOBBILCHHA COOCTBCHHOTO HHTEIIIEKTYAIbHOTO Pa3BUTHS B BBIOpAHHOH INPOQeccHoHATBHOM
ACATCHIBHOCTH,



~ YMCHHE CaMOCTOATENBHO HOOBIBATH HOBBIE s cebsi (U3MYECKHe 3HAHHS, HCIOIB3YS IS TOTO
JOCTYIHEBIE HCTOUYHUKU HH(pOpMauy;

~ YMCHHE BHICTPaUBATh KOHCTPYKTHBHEIE B3AMMOOTHONIEHHS B KOMAHIe [0 PElleHHI0 OBIIHX 3a/1ad;

~ YMEHHC YNPaBISTh CBOEH INO3HABATEIBHON JEATENBHOCTBIO, IPOBOAUTH CAMOOLEHKY YPOBHS
COOCTBEHHOIO HHTEIUIEKTYaIbHOTO Pa3BHTHS;

® MeTanpeAMeTHLIX:

— HCIOJb30BAHME PasNIMHBIX BUJIOB IIO3HABATENBHOH NEATENBHOCTH IS PElleHHS (DH3HYSCKUX
3allad, TPUMCHCHME OCHOBHBIX METOJOB IO3HAHHA (HAOMIOACHHS, ONHCAHMSA, H3MEPCHH,
OKCTIEPUMEHT) JULS H3yYEeHHS PA3IHUHBIX CTOPOH OKDYIKAOIIel IeliCTBHTENbHOCTIL,

— HCHOJIL30BAHME OCHOBHBIX MHTEJUIEKTYaNbHEIX Ollepalluii: MOCTAHOBKH 3aadi, GOPMYIHPOBAHHS
THIIOTE3, aHaNU3a M CHHTE3d, CPABHCHMS, OCOOLICHHS, CHCTEMAaTH3ALUM, BBIABJICHHS IPHYHHHO-
CIICICTBCHHBIX CBA3EH, TMOMCKA aHANOIOB, (OPMYTHPOBAHMS BEIBOJOB JUT H3YYCHHS pPa3iHUHBIX
CTOPOH ()M3MYECKUX OOBEKTOB, SBICHMHA M NPOIECCOB, C KOTOPHIMH BO3HHKAET HEOGXOIUMOCTD
CTaNKUBATHCs B IPO(ECCHOHANBHOI cdepe;

— YMCHHE TCHEPUPOBATh MJICH U ONPENEISTh CPEACTBA, HEOOXOAMMBIE ISl X PeaTH3aIliu;

~ YMCHHE HCIONB30BATh DA3IMYHBIC MCTOYHUKH [UI IIONydYeHHs (usndeckoll HEpOpMaruy,
OLEHUBATH €€ JOCTOBEPHOCTH,

— YMCHHE aHAIU3HPOBATH U IPENCTABIATS HHYOPMAIUIO B PasIHYHbIX BUIAX;

— YMEHHME NYONMYHO NpEACTABNATH Pe3yibTaThl COGCTBEHHOIO HCCICAOBAHHS, BECTH IUCKYCCHH,
AOCTYITHO ¥ TADMOHUYIHO COYeTast COACepKaHue U pOPMBI IPeCTaBIIeEMOi HHDOPMAILIHIL

® NpeIMeTHBIX:

— OOBSCHATH M AHATM3UPOBATH PONb U MECTO DUMKH B (hOPMHDPOBAHHM COBPEMECHHOM HAay4dHOMH
KapTUHBI MHDA, B PA3BUTHHM COBPEMEHHOW TEXHMKHM M TEXHOJOTHii, B IPAKTHUECKOH IeSTeNBHOCTH
JIIOAEH;

— XapaKTepu30BaTh B3aUMOCBSI3b MEXKIY GUIUKOH M IPYTHMH €CTECTBEHHBIME HAYKaMI;

— XapaxTCpH30BaTh CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJNATAIOMIMMHA HAYYHBIMH ITOHSTHSMU:
IPOCTPAHCTBO, BPEM:, MaTepust (BEMIECTBO, IIONE), ABHKEHHUE, CHIIA, SHEPIHS,

— TOHUMATH U OOBSCHSTH IENOCTHOCTE (PHBHIECKON TEOPHH, PA3IIHIaTh IPAHAIEI ee IPUMEHUMOCTH
1 MECTO B Psiy APYTUX QH3MUECKUX TEOPHUIA;

— BIAJCTL NpUEMAMH IIOCTPOCHHA TEOPETHYECKHX JOKA3aTeNbCTB, & TAKKE HPOTHO3MPOBAHHS
OCOOCHHOCTel TpOTeKaHMs (HU3MYECKUX SBICHHH ¥ IPOLECCOB HA OCHOBE IOJIyYEeHHBIX
TEOPETHIECKUX BBIBOJIOB H J0KA3aTENbCTB;

— CamOCTOATENBHO KOHCTPYMPOBATH SKCICPHMEHTAIbHBIE YCTAHOBKH U IPOBEPKM BEIIBHHYTHIX
TUIIOTE3, PACCUNTHIBATE a0CONIOTHYIO H OTHOCHTENBHYIO MTOTPEITHOCTH;,

— CaMOCTOATENEHO IIAHUPOBATE U IPOBOJUTE (GHU3UUECKHE IKCIIEPUMEHTEI,

~ PelaTh NpaKTHKO-OPHEHTHPOBAHHBIC KAYCCTBEHHbIE M PACYETHBIC (H3MYECKHE 3a1auy C OIOPOit
KaK Ha U3BECTHbIE (DH3HIECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIENH, TaK M Ha TEKCTH! ¢ H3GEITOUHOM
urbopMarmeii;

— OOBACHATH IPAHULBI IPUMEHEHHS H3YYCHHBIX (PM3MUECKUX MOJENCH [PU PelleHHH duzpgeckux u
MEXIPETMETHBIX 3a1aY;

— BBIIBHTATE IUIIOTE3BI HA OCHOBE 3HAHHMS OCHOBOIIONATAIOIIMX (U3MYECKHX 3aKOHOMEPHOCTEH W
3aKOHOB;

— XapaKTepu30BaTh INOOANBHBIE MPOGTEMBl, CTOSLIME I[EPE] YeJOBEYECTBOM: SHEPIETHYECKHE,
CBIPBEBEIE, IKOJOTHYESCKHE, U PONIb (PU3UKU B PELICHUH 3THX IIPOOIeM;

— OOBSCHSATL IPUHITATIEL PAOOTH M XapaKTEPUCTHKM M3yUCHHBIX MAIIHH, OpUOOPOB B TEXHHUECKHX
YCTPOUCTB;

— OOBACHSTH yCIOBHS TPUMEHEHHS (H3HYECKMX MOJeelf NpH pelieHuH ¢dusuueckux 3amad,
HaXOIUTEL a[eKBATHYIO NPEIJIOKECHHOM 3a1a4e YHU3MYECKyI0 MOIENb, paspemarh IpobieMy Kak Ha
OCHOBE MMEIOIHXCsI 3HAHHH, TaK U IPH IIOMOLIM METOHOB OLICHKH.



2. CTPYKTYPA 1 COAEPKAHUE YYEBHOM JUCHUATLIAHBI

2.1. O0bem yue6HOl TUCIHHMNIHHDI ¥ BHIbI y4ebHoit paGorTnI

Bup y4ue6uoii paGoTsI

O0bem yacos

O6nem o6pasoBaTeabHOl MPOrpaMMeI Y4eOHOM AN CIUIINHBI 88
B TOM YHCJIE:

TEOpETUIECKoe 00yUeHnEe 44
nabopaTopHble paboTH (ecnu npeoycmompeno) 22
NPAKTUYIECKHUE 3AHATHU (€Clu NPeOyCMOmpeno) 22

UBIHBANYAILHBLA TIPOEKT (eciu npedycmompero)

KOHCYJIbTaALIM U

camocrosTenpHast pabora obyyaromerocs (Beero) (eciu npeoycMompeno)

B TOM UHCJIC:

camocToATeNbHAs paboTa Hajl HHAMBHIYAILHEIM TIPOEKTOM (eCiu npeoycmMompeno)

IIpome:xyTounast arrecranus (Augppepenyuposannsiii sauem)
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JESITEJILHOCTH

CTYIAEHTOB

COAEPXAHUE
OBYYEHU

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB NESTEJILHOCTU
CTYJEHTOB (HA YPOBHE YUYEBHBIX JIEVICTBUI)

Beenenue

YMeHUs IIOCTAaHOBKH Lieledl JesATeNbHOCTH, IUIAHHPOBAHHS COOCTBEHHOMN
ACATENBHOCTH JUIS JOCTHIKEHHS [IOCTABJIEHHBIX LeJIeH, peIBUAEHH BO3MOKHBIX
pEe3ynbTaToB  3THX JOCHCTBMH, OpraHM3alMM CAMOKOHTPOJS H  OLEHKH
IIOJIyYEHHBIX PE3YNBTATOB.

Pasputie CIOCOOHOCTH SICHO M TOYHO M3JAraTh CBOM MBICIH, JIOTHYECKH
0BOCHOBBIBATh CBOIO TOYKY 3PEHHS, BOCIPHHHMATH M AHATM3MPOBATH MHEHHS
cobeceTHUKOB, IPU3HABAS NIPABO JAPYTOTO YeOoBeKa Ha HHOE MHEHHE.
Ilpoussenenuie wu3MepeHus (HU3HYECKUX BENMYMH M OIEHKA TPAHHIBI
ITOrPELIHOCTEH UBMEPCHHUH.

IIpencraBnenne TpaHHIBI IOTPEIIHOCTEH H3MEpEHMH INpH  HOCTPOEHHH
rpaguKoB.

YMeHHUE BBICKa3bIBATh FHIIOTE3HI s O0BSICHEH S HAOIIONAEMBbIX SBIICHMUIA.
VYMeHue npeuiarath MOACIH ABICHHIA.

YkazaHue rpaHuIl IPUMEHUMOCTH (PU3MIECKIX 3aKOHOB.

H3105keHre OCHOBHBIX MOJIOXKEHHH COBPEMEHHOM HAyYHOM KApTHHBI MHpA.
IIpuBesierne NpuMepOB BIMSHUS OTKPHITHI B (PM3MKe Ha IPOrpecc B TEXHHKE U
TEXHOJIOI'MH IIPOU3BOJICTBA.

Hcnonn3oBanue MuTeprera aj1s moucka nHGOpMAIym.

1. Mexanuxa

Kunemaruka

IlpencraBnenne MeXaHHYECKOro IBUXKEHMS TeENla YPABHEHHAMH 3aBHCHMOCTH
KOOPAHMHAT ¥ NPOEKUUEH CKOPOCTH OT BPEMEHHU.

Ilpencrapnenre MeEXaHHYECKOrO [BH)KEHHMS Tela TIpaUKaMH 3aBUCHMOCTH
KOOPAHMHAT ¥ NPOEKLUHEH CKOPOCTH OT BPEMEHHU.

Onpenesnenre KOOPAMHAT IIPOHIEHHOrO IyTH, CKOPOCTH M YCKOPEHHS Tela 10
rpaQuKaM 3aBUCHMOCTH KOODAMHAT M MNPOEKIMH CKOPOCTH OT BPEMEHH.
Onpenenenue KOOpAMHAT IPOUAEHHOrO IIYTH, CKOPOCTH M YCKOPEHHS Tela 110
YPaBHECHHUSIM 3aBHCHMOCTH KOOPJMHAT U IIPOEKIUH CKOPOCTH OT BPEMEHH.
IIpoBenienre CcpaBHUTENBHOrO aHaNM3a PABHOMEPHOTO W PABHONEPEMEHHOTO
JBYDKEHHH.

VKaszaHHe MCIONB30BAHUS IOCTYNATENLHOIO M BpAalATeNbHOrO ABIDKEHUN B
TEXHHKE.

IlproGperenne omeiTa paboThl B IpyHIle C  BBINOJHEHHEM DAa3IHUYHBIX
COLMATIBHEIX POJIEH.

Paspaborka  BO3MOMKHOH  CHCTEMBI  [EHCTBHH W KOHCTPYKIMH  IUIS
9KCTIIEPHUMCHTAIBHOTO ONPECIICHUS] KHHEMATHYECKUX BEJIHYMH.

IIpencraBnenre HHGOPMALUY O BUAAX NBIKEHMS B BUJE TAOIMIIEL

JAuHamuxa

OObsacHenne JEMOHCTPALMOHHBIX 3KCIEPUMEHTOB, IIOATBEPKIAIOMMX 3aKOH
UHEpIINH.

W3smepenne Maccel Tena.

W3mepenue cuminl B3aUMOAEHCTBUS TE.

Breruncnenue — 3HayeHMs  cun IO HU3BECTHBIM 3HAYCHUSIM  Macc,
B3aUMOJEHCTBYIOMIMX TSIl U UX YCKOPSHHUH.

Bbraucienue 3Ha4eHHs yCKOPEHHH TeI 10 H3BECTHHIM 3HAYEHMAM JIeHCTBYIOMIHIX
CHJI B Macc Tell.

CpaBHeHMe CHIIBI 1 CTBUS U IIPOTUBOAECHCTBHS.

[IpuMeHenne 3aKoHA BCEMHPHOTO TAMOTEHWs IIPU pacdeTax CHI H YCKOpEHHH
B3aMMOJIEHCTBYIONIUX TeIL.

CpaBHeHme yckopeHus CBOOOAHOrO IajeHus Ha miagerax ColHeuHoH CHCTEMEL.
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BriieneHue B TekcTe yueGHIKa OCHOBHBIX KaTerOpHH HayIHOH uH(poOpMaIUy.

CraTtuxa u 3aK0HbBI

HpI/IMEHeHI/IC 3dKOHA COXPaHCHHSA HMIIYIbca IS BBIMHCICHUS H3MEHEHUIH

COXpaHeHHsI CKOPOCTEH TeJ IPH UX B3aHMOAEHCTBHAX.
Msmepenue paGoTh! CUIT 1 H3MEHEHHE KMHETHIECKOM SHEPIHUH Tela.
Brruncienne paGoTel CHT 1 M3MEHEHHS KUHETHIECKOM SHEPruy Tela.
Brruncrnenye moTeHIMAaIbHON SHEPTHH TEl B IPABHTAIIHOHHOM IIOJC.
Orpenernenre NOTEHNMANTEHON SHEPTHH YIIPYTo neGOpPMHUPOBAHHOIO Teaa IIo
H3BECTHOM JedopManum u JKEeCTKOCTH Tela.
IlpuMeHeHne 3aKkOHA COXPAaHEHHS MEXaHHYECKOiR SHEPIMH TIPH pacyeTax
PE3yIbTaTOB B3aUMOJCHCTBHH Ten TIpaBUTALMOHHBEIMH CHJIAMH M CHJIAMHE
YIPYTOCTH.
YKa3aHue TpaHUL IPUMEHHMOCTH 3aKOHOB MEXAHHKH.
YkasaHue y4eOHbIX TUCHMIUINE, DA U3yYeHHHA KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI
COXpaHEHMSI.
2. OCHOBBI MOJIEKY JISIPHO (PH3MKH H TEPMOINHAMAKH
OcHoBbI BrimosiHenre 9KCHEPUMEHTOB, CHYXalMX IS OOOCHOBAHHS MOJIEKYTISPHO-
MOJIEKYJISIPHO- kuHeTnueckoi teopuu (MKT).
KHHETHYECKOMH Pemenne 3agad ¢ npuMeHeHHEM OCHOBHOTO —ypaBHEHHs MOJIEKYTISPHO-
TEOpHH. KUHETHYIECKO Teopuu rasos.

HpeansHbIH ras.

Ormpernienienne mapaMeTpoB BelECTBA B ra3000pa3HOM COCTOSHIH HA OCHOBAHHE
YPABHCHHUSL. COCTOSHMS MACANBHOrO rasa. ONpeleieHue apaMeTPOB BEILECTBA B
ra3000pa3HOM COCTOSHHMH H NPOMCXOAAUIAX  HPOLECCOB IO rpadukam
zaBucumoctu p (T), V (T), p (V).

OKCIIEpHIMEHTANBHOE HCCIEOBAHHE 3aBHCHMOCTH p (D), V. (T, p (V).
Ilpencrasnenue B Buge rpa kOB H30XOPHOTO, U306aPHOTO U H30TEPMHYECKOTO
IIPOLIECCOB.

Beruncrnenue cpenneit KHHETUYECKOM SHEPrHH TEINOBOTO BHKEHHS MOJIEKYJT TI0
U3BCCTHOM TEMIIEpaType BELIEeCTBA.

BeickaspiBanne THIOTE3 s OOBACHEHMS HAGIIONAEMBIX sSBICHHM. Ykasanue
I'PaHuL IPIMEHHMOCTH MOJEIH «HIealbHbINA Ia3y 1 3akoHoB MKT.

Ocnoebl
TePMOIMHAMUKH

VI3MepeHne Komm4ecTBa TEIIOTH B IPOIECCaX TEIIONepeiayH.

Pacuer KommyecTBa TEILTOTHI, HEOGXOMMMOTO IS OCYIIECTBIEHHS 3aIAHHOIO
npolecca ¢ Teronepeaayeii.

Pacyer usmenenms BHyTpeHHeil oSHeprum Ten, paGoTEI u [IepeNaHHOro
KONHYECTBA TEILIOTHI C HCIONB30BAHMEM IIEPBOTO 3aKOHA TEPMOIUHAMUKH.
Pacuer paboTel, coBepleHHOI razoM, Mo rpaduKy 3aBHCHMOCTH p (V).
Beruucnenne paGoTsl rasa, COBEPUIEHHOM NPM HM3MEHEHHH COCTOSHHS IO
3aMKHYTOMY LUKILY.

Beraucnenue KITI npw cosepumenus razom paGoThl B Ipoueccax H3MEHEHUS
COCTOSIHHUS 10 3aMKHYTOMY LIUKILY.

OO6bsacHeHue IPUHIUIIOB IEHCTBHS TEIUIOBBIX MAIIKH.

HeMoHcTpanust ponmu (GH3MKH B CO3NAHMM M COBEPIICHCTBOBAHUU TEIIOBHIX
IOBUraTelei.

M3nioxenne cyTH dKOTOrHYecKuX MpobieM, 06y CIOBIEHHBIX paboTOH TEIIOBLIX
ABATATENEH M Mpe[oXeHWe IIYTH HMX peIleHHs. YKa3aHHE IpaHui
IPUMEHUMOCTH 33KOHOB TEPMOJMHAMHKH. YMEHUE BECTH JHAIOT, BHICIYLINBATH
MHCHHME ONINOHEHTA, Y4YaCTBOBATH B JHCKYCCHH, OTKPBITO BHIPAXKATh U
OTCTAMBATEL CBOIO TOUKY 3PEHHSL.

YxasaHue y9e0HBIX TUCHMIUIMH, IIPA U3YYEHMH KOTOPBIX HCIIONb3YIOT yUeOHBIi
Mmatepuan «OCHOBEI TEPMOJMHAMHKIY.

CpoiicTBa mapos,
IKUIKOCTEH,

I/I3M€peHI/IC BIIAXKHOCTH BO3yXa.
Pacuer kommuecrBa TCILIOTHI, H606X0,Z[I/IMOFO AUIsL OCYIICCTBJICHUA IIpoliecca
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TBEPABIX TeJl.
TennoBwle sIBJICHHS.

TIePEX0/1a BEIIECTBA U3 OJIHOTO arPeraTHOrO COCTOSHUS B APYTOE.
OKCIIEpHMEHTAIBHOE UCCIEN0BAHHE TEIUIOBEIX CBOMCTB BELIECTBA. IlpuBencuue
IPUMEPOB KaITMIIPHBIX ABJICHUH B OBITY, IPUPOJIE, TEXHUKE.

Vccnenoanue MEXaHUYECKHX CBOKCTB TBEPIBIX TElL.

IlpumeHenne Qusuyecknx NOHATHH W 3aKOHOB B  Y4eOGHOM Marepuaie
IPO(ECCHOHAIBHOTO XapaKTepa.

Hcnonesosanne MaTeprera st norcka nHGOPMAITHH 0 pa3paGoTKax

4 IIPUMEHEHUH COBPEMEHHBIX TBEPIBIX M aMOP(HBIX MaTepHAaIoB.

3. DaekTpoauHaMuKa

DJIEKTPOCTATHKA

Brruncienue cuil B3aMMOCHCTBHS TOYEUHBIX HIEKTPHIECKIX 3apsifOB.
BrrunciieHue HaNpsOKEHHOCTH 3JIEKTPUYECKOTO IIOJIS OJHOTO H HECKOIBKAX
TOYCYHBIX 3IEKTPUYECKUX 3aPS/IOB.

Beruucienre OTEHIMANA ONEKTPUYECKOTO IOJNS ONHOIO M HECKONBKHX
TOUCHHBIX SNEKTPHYECKHX 3apsAnoB. V3MepeHue pasHOCTH MOTEHIIUAIOB.
Vzsmepenue 3HepTHU SMIEKTPHYECKOTO OIS 3apKEHHOTO KOHAEHCaTopa.
Brruncnenue sHepriy aeKTPHYIECKOTO HOJIs 3apSKEHHOTO KOHJIEHCaTopa.
PaspaboTka maHa © BO3MOKHOH CXEMBI JEHCTBHI 9KCIIEpUMEHTAIIBHOTO
OIIpEHETIEHHS SJIEKTPOEMKOCTH KOHJEHcatopa | JHDTIEKTPUYECKOI
NPOHHILIAEMOCTH BEIIECTBA.

IIpoBenenue CPaBHUTEJILHOTO aHaumsa IPaBUTALAOHHOTO 151
JJIEKTPOCTATHYECKOTO ITOJIECH.

Hocrostuubiit TOK

W3mepenre MONIHOCTH 3IeKTpHYecKoro Toka. Msmepenne DIC u BHYTPEHHETO
CONPOTHBIICHHUS HCTOYHHUKA TOKA.

BrironHeHne pacueToB CHITHI TOKA U HANPSKEHUH HA y9acTKAX 3JIEKTPHUYECKHX
nernei. OObsCHEHHE HA IPUMEPE SNEKTPHYECKON LEMH ¢ JBYMS HCTOYHHKAMH
Toxa (3JIC), B KakoM Ciyyae HCTOYHHK

DJIEKTPUIECKONW OHEPrud paboTaeT B PEXHME IeHepaTopa, a B KaKOM — B
pexuMe oTpebuTes.

Orpesienienne TeMniepaTypsl HHTH HakKaldBaHHs. VI3MepeHHe BIeKTPHYECKOro
3apsa BIEeKTPoHa.

CrsTre BONBTaMIIEPHOM XapaKTEPUCTHUKY THOJA.

IpoBeseHne CpaBHUTENBHOTO aHAH3A Oy IPOBOJAHUKOBEIX JHOIOB H TPHOIOB.
Hcnonszosanue VinTeprera [uisl I0oHCKa MHGOPMAIUH O HEPCIIEKTHBAX Pa3BHTHS
NIOJIyIIPOBOAHUKOBOH TEXHUKH.

VCTaHOBKA IPUYMHHO-CIIECTBEHHBIX CBSI3Cil

OObsicHenre IPUPOIET BNEKTPHYECKOTO TOKA B METAINIAX, HMEKTPOINTAX, ra3ax,
BaKyyMe ¥ IOJIyIPOBOIHHKAX.

IIprMeHeHne dIeKTPOIu3a B TEXHHKE.

ITpoBenenue CPaBHHUTENBHOIO aHauza HECaMOCTOSTEILHOT'O "
CaMOCTOSTELHOIO Fa30BBIX Pa3pszIoB.

MaruurtHeie
fIBJICHUS

M3mepenre MBAYKIMHM MarHMTHOTO IOJS. BblumMcieHme cuil, HeHCTBYOIMX Ha
IPOBOJIHUK C TOKOM B MAarHUTHOM IIOJIE.

Beruauciienne cuil, NEeHCTBYIOIMX Ha BJIEKTPUYECKHWI 3apsjl, JBEDKYINHICS B
MarH4THOM IIOJIE.

Vccrnenosanue ABIeHN 3IEKTPOMAarHUTHOM HHLYKIIME, CAMOMH/IYKIIHH.
Brruncienyue SHepruy MArHATHOTO HOJIS.

OO0pacHenye NPUHIHIIA JEHCTBUS SNEKTPOABHIaTE]I.

OObsicHEeHHME TpHMHIMIA JEHCTBHS TI'eHEpaTopa OIEKTPHYECKOr0 TOKAa U
JJIEKTPOU3MEPUTENBHEIX NPUOOpoB. OOBSCHEHHE NPUHUMUIA NEHCTBHI Macc-
CrieKTporpada, yCkopuTenei 3apssKeHHbIX JaCTHII,

ObbscHenMe PONM MArHUTHOIO NOJA 3€MIM B JKH3HH PACTEHH, JKHBOTHBIX,
4eJI0BeKa.
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IlprseneRne TPUMEPOB IPAKTHYECKOrO NPHMEHEHHUS H3YyYCHHBIX SBJICHUIA,
3aKOHOB, IPHOOPOB, YCTPOHCTS.

IlpoBenienre  CpaBHUTENBHOTO  aHANM3a  CBOMCTB SJIEKTPOCTATHIECKOTO,
MarguTHOTO M BUXPEBOIO 3JEKTPHUESCKHX IOJEH.

OObsicHeHne Ha NpHMepe MATHHTHBIX SIBICHHI, noyeMy  QU3HKYMOXHO
paccMaTpUBaTh KaK METaIUCHUILIHHY.

4. KoJsie0anus 1 BOJIHBI

Mexannueckue Vccienoanye 3aBUCHMOCTH IepHOIa KOJEGaHUH MATeMATHICCKOIO MasTHUKA

KoJIe0anus OT €r0 JUIHHEI, MacChl X aMILTUTYIBI KOJleOaHMit.
Wcenenopanue 3aBuCHMMOCTH TiepHOma KoyeGaHHiL rpy3a Ha HPY)XHHE OT €ro
MacCBhl U )KECTKOCTH NPYyXXUHBL. Brraucinenne nepuoma
KoJIeOaHUH MaTeMaTH4eCcKOTO MasgTHUKA IO HU3BECTHOMY 3HAYEHMIO €ro UIMHEL
Brruncnenne neprosa KoneGanuii rpysa Ha [Py KUHE 110 H3BECTHLIM 3HAYCHUSIM
er0 MACChI M JKECTKOCTH NPYIKUHEL
BrbipaboTka HaBBIKOB BOCHPMHHMATS, aHaJIM3MpOBATh, IepepabarsiBaTh W
IPENBSBIATE HH(OOPMALHIO B COOTBETCTBUH C IIOCTABICHHBIMH 33[a9aMH.
IlpuBenenne  NpHMEPOB  aBTOKONEGATENBHBIX  MEXAHHUECKHX  CHCTEM.
IIposenenue xiaccupuKauy KoneGaHuii.

AnexkTpomarnutHbie | Habmonenne OCIHIUIOTPAMM IapMOHMYECKHX KOJTeOaHUM CHITBI TOKA B IIEIH.
KoJie0anus Wsmepenue 2i1eKTpoeMKoCTH KOHJIEHCATOPA.

W3mepenune MEOYKTHBHOCTH KAaTyIIKH.

VcenenoBanue sSBIeHNS 9IEKTPUIECKOTO PE30HAHCA B [IOCIE[OBATENBHOMN LI,
IIpoBenenue aHanoruu Mesxay GU3MYECKHMH BEIHUMHAMH, XapaKTePU3YIOIIUMHI
MEXAHUYECKYIO H 3JIEKTPOMATHHTHYIO KOJIeOATEIbHBIE CUCTEMEL.

Pacuer 3HaueHMit CUIIEI TOKA ¥ HANpPSIKEHMS HA SJIEMEHTAX LelH IIEPEMEHHOI0
TOKA.

Vcenrenosanue npunnumna aeiictsus tpanchopmatopa. Hccienobanue IpUHIATIA
JCUCTBUS TEHEPATOPa ITEPEMEHHOTO TOKA.

Hcnonb3osanne VHTepHeTa 1ist moucka HHGOPMALIME O COBPEMEHHBIX CITOCO6ax
Nepeayy AIEKTPOIHEPIHU

Mexanuveckue u
3JIEKTPOMATrHUTHbIE
BOJTHBI

VsMmepenue JIMHBI 3BYKOBOM BOJHEI IO PE3yJIbTATAM HAGIIOIEHHH
UHTEPhEPEHIHH 3BYKOBBIX BOJIH.

Habmonenne w oObBiAcCHEHHE SBICHMI uHTephepeHud U JudpaKmuu
MEXaHHYECKHX BOJIH.

Ilpencrasinenue obnactelft NpUMeHEHHs yNIBTPasBYKa H IIEPCIEKTHBBI €ro
UCTIOJIL30BAHMS B PasIiIHBIX 00IACTSIX HAYKH, TEXHUKH, B MEIUIIMHE.
Usnoxenue CcyTH 9SKONOrHYECKHX NpOONEM, CBS3aHHBIX C BO3NEHCTBHEM
3BYKOBLIX BOJIH Ha OPTaHU3M 4Y€JI0BEKA.

OcyiuecTsinenne panponepenaun M paguornpheMma. VcciemoBamue CBOMCTB
BJICKTPOMATHHUTHBIX BOJIH C HOMOIIBIO MOOHIBEHOTO TenedoHa.

PazBuTHe IEHHOCTHOrO OTHOIICHUS K U3Y4aeMBIM Ha YpoKax (GHU3MKH 06BeKTaM
M OCBaMBACMBIM BHIAaM JOEATENLHOCTH. OOBsACHEHHE PUHIHIMAIBEHOrO
Pas/IUIMs NPUPOAB! YOPYTHX M OJEKTPOMAarHMTHBIX BONH. M3noxenuwe CyTu
OKOJIOTHYECKHUX MPOOJIEM, CBSI3AHHBIX C DIEKTPOMATHUTHBIMH KOJNEOAHHAMH M
BOJIHAMH.

OObsICHeHHE PONM HIEKTPOMATHATHEIX BOJH B COBPEMEHHBIX HCCIETOBAHMSAX
Bcenenmoii.

5. Onruka

Ilpupona cBera

lIpumerenue Ha IpaKTHKeE 3aKOHOB OTPAYKEHHUS U IIPEIOMIICHHUS

CBeTa MPH PELICHUH 3aJaY.

Omnpenesnenue CreKTpanbHBIX TPAHAL IyBCTBHTEIBHOCTH YEI0BEYECKOTO T/a3a.
YMeHue CTPOUTE H300paXkeHHUsl PEAMETOB, JABAEMBIE THH3AMH.
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Pacuer paccrosaus ot muHss 10 H306paKenns npeaMera.
Pacuer OIITUYECKOH CHJIBI JIMH3BI.

Vsmepenne HOKyCHOTO pacCTOSHIS IHMH3HL.

VcnbiTanye Mozenell MEKPOCKOIIA B TEIECKOA

Boanosrle cBoiicTBa
cBeTAa

Ha6monenue spnenus MHTEP(EPEHIMH TEKTPOMATHATHEIX BOJIH.

Hab6mronenue spnenmns IupPaKIUY 3TEKTPOMArHUTHRIX BOJIH.

Hab6mronenue ssnenns [IOJIAPHU3AIUH 3JIEKTPOMATHUTHBIX BOJIH.

W3mepenue mIuMHBI CBETOBOM BOJNHEI IO pesynbpraTaM HaONIOLEHUS SIBICHUS
unteppepenun. Habmomenne sBieHms mubpakuuu  ceera. Habmonenue
SIBJIEHH S IOJISIPU3AIMHI U UCTIEPCHH CBETA.

[owck pasmuuunit 1 cxoncTpa MEXIY TU(PaKIHMOHHBIM U IUCTIEPCHOHHBIM
CIEKTpaMH.

IlpuBeneHHe PUMEPOB MOSBICHUS B MPHPOJE U UCIOJB30BAHUS B TEXHUKE
sIBICHUH uHTepdepernny, nudpaknum, IOJIAPU3ALIMY U TUCIICPCHH CBETA.
Ilepeuncnenne MeTonoB MO3HAHWS, KOTOPBIC HCIIOJIB30BAHBl IPU H3YYCHUH
YKa3aHHEIX ABJIEHUI,

6. DyieMeHTBI KBAaHTOBOI (hu3UKH

OcHoBrl
CenHaIbLHON
TEOPHUH
OTHOCHTEJILHOCTH

OOpscHeHHE 3HAYMMOCTH OIIBITA Maiikenbcona-Mopin.

DopMyIHPOBaHUE TIOCTYIATOB.

Ob6bscuenue 3¢ dexTa 3amenIeHus BpeMeHH.

Pacyet sHepruu NOKosi, UMITyIIbCa, SHEPTHU

CBOOOIHO#M YacTHIEL.

BripaGoTka HaBEIKOB BOCIIPHHHMATS, aHAJIM3HPOBATh, INepepadaThiBaTh W
NPEABSBISAT HHGOPMAIMIO B COOTBETCTBHH C IOCTABIICHHBIMH 3a1a9aMH.

KBanrTosas onTmika

Habmonenue doroanexrtpudeckoro spdexra. O6BICHEHNE 39KOHOB

CroneToBa u 1aBieHns CBETA HA OCHOBE KBAHTOBHIX IIPEICTABICHMUIL.

Pacyer  MaKkcHManbHOM — KHHETHYECKOH  SHeprum JJIEKTPOHOB  IIpH
(oroanexTpuueckom addexre.

Ornpenenenne paboThl BEIXOJA JMEKTPOHA 11O rpad Ky 3aBHCUMOCTH
MaKCHMallbHON KMHETHYECKOH JHepru# (HOTODNEKTPOHOB OT YACTOTHI CBETA.
V3mepenue paboTh! BEIXOIA 3MEKTPOHA.

Ilepeuncnenne  mpuGOpOB  yCTAaHOBKH, B KOTOPBIX  [PUMEHSIETCS
GesuneprmonHOCTh GoTod(deKTa.

OGbsICHEHUE KOPITYCKYISPHO-BOJHOBOTO Ayali3Ma CBOHCTB boToHOB.
OGbsICHeHNe PO KBAHTOBOI OIITHKU B PA3BHTHIE COBPEMEHHOH bu3uKH.

du3uka aroma

Berancnenve jummEbl BONHBL e BpoIs HacTHIBI ¢ W3BECTHBIM 3HAYCHUEM
HMITyJIbCca

Habmronenne nuneiiuateix CieKTpos.

Pacuer 4acTOTBl M JUIMHBI BOJHBI HCIyCKAEMOTO CBETA IPH MEPeXoie aToMa
BOZOpO/Ia U3 OJHOTO CTAlIMOHAPHOTO COCTOSIHUS B IPYTOE.

OOpsicHeHNEe MPOMCXOX/ICHHS JHHEHYATOro CHeKTpa aroMma BOJOpOJA M
PasInIUs TMHEHYATEIX CIEKTPOB PA3IMYHEIX Ta30B.

Hccnenopanne nmuneifuaroro crexTpa.

Vccnenosanne nmpurmmna paboTs! MOMUHECLEHTHON TaMIIBL.

Habmonenne u 00bsicHEHHe IPHHIMIA ASHCTBHS JIasepa.

IlpuBeseHne NpUMEPOB HCIONB30BAHHS Ja3epa B COBPEMEHHOIL Hayke u
TEXHUKE.

Hcnonesosanne VHTepHera s mnowcka MEGOPMaupd o IIEPCIIEKTUBAX
IPUMEHEHUS Ja3epa

Ha6monenue tpexos ansda-gactur B kamepe Buiscona.

PeructprpoBanue snepHbIX H3TyUeHHH ¢ TOMOIIBIO CUETIHKA Iefirepa.

Pacyer sHeprum CBS3HM aTOMHEIX S7€p.
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Onpernenenne 3apsifa W MaccoBOro YMCIa aTOMHOTO SApa, BO3HUKAIOIIETO B
pe3yJbrare paAHOaKTUBHOIO Paclaja.

Brruncnenne sueprun, ocBoGoxaaromIeiics py paguoakTHBHOM pacmaze.
Onpenenenue npoyKToB SAEPHON PeaKIHy.

Brranciienne suepruu, 0cBOGOKIAIOLIEHCS PH ATEPHBIX PEAKIHSX.

[TonnManye MpeuMyIecTB ¥ HEAOCTATKOB HCHOJB30BAHMS aTOMHOM SHEPrUH U
HOHHU3UPYIOIIMX U3Ty4YSHUH B IPOMBILIIEHHOCTH, MEAUIIHHE.

Usnoxcenne CyTH SKONOTHYECKHX TNPOOITEM, CBSI3AHHBIX C OGHOTOTHUCCKUM
ACHCTBUEM PaIHOAKTHBHBIX M3IyYEeHHUH.

[IpoBenenue knaccudurammu SIEMEHTAPHBIX YaCTHIl 1O HMX (DUSHIECKHM
XapaKTEPUCTHKAM (MACCe, 3apsAy, BPEMEHHU KU3HH, CIIHHY H T.1.).
IlpencraBienre 0  XapakTepe  YeTHIPEX  THIOB  (DYHIZAMEHTANBHBIX
B3aUMOJIEHCTBHH DJIEMEHTAPHbIX YACTHUI] B BUJE TAOIHIIEL.

lonumanue neHHOCTEl HAYYHOTO TO3HAHMS MUPa HEe BOOGIIE JUTA 9eI0BEYECTRA
B IEJIOM, @ [UIsL KaXKJOTO 00y4aroIerocst IMYHO, EHHOCTEN OBIAACHHUS METOIOM
Hay4HOTO MNO3HAHMS UL NOCTYDKEHHS yclexa B JIIO00M BHE NpaKTHYECKOi
JESITENBHOCTH.

7. IBomonust Beenennoii

Crpoenue u
pa3BUTHE
Bceenennoii

Habmoznenue 3a 38e3namu, JIyHOH U IUIaHETaMH B TEJIECKOI.

HabmoneHne COMHEYHBIX MATEH ¢ TOMOMIBIO TEIECKONA U CONHEIHOrO dKpaHa.
Hcnonpzopanue MuTepHeTa Juis orcka H306pakeHHi KOCMHYECKHX 0OBEKTOR U
uHbopManuu 06 UX 0COOEHHOCTIX

OObcykneHre BOSMOXHBIX CLEHAPUEB BBONIONNH Beenennoit. Vcmonp3oBamue
WMurepuera 1is MOKCKa COBpEeMEHHON HHPOPMAIIHH pasButuy Beenennoii.
Ouenka wHpOPMALUYE ¢ TO3UIUH €€ CBONUCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH,
IIOJIHOTHI, aKTYaIbHOCTH U T.]I.

IBOJIIONMS 3BE3].
I'mmoresa
NPOHCXO0KIECHH S
Conneunoit
CHCTEMbI

Beranciierne sneprun, 0cBoGOKIAIOLIEHCS P TePMOSIEPHBIX peaKmmsx.
DopmyTHpOBKa IPOGIIEM TEPMOSIIEPHOI SHEPIETHKH.

OObscHeHNE BIHMSHIS CONHEYHOM aKTUBHOCTH Ha 3eMITIO.

Honumanwe pomyu KOCMUYECKHX UCCIENOBAHMH, X HAYYHOTO W SKOHOMHYECKOr0
3HAYEHHSL.

O6cysxenne COBpEMEHHBIX THIIOTE3 O IporcxoxaeHny ConHeunoi CHeTeMbl.
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4. YCJIOBUSI PEATIA3AIINA YUEBHOMN JACIUTIJIMHBI

4.1. MaTtepuansHo-TeXHHYeCKOE 06ecnedenne

Mt peanmsammm  mporpammbl - yuebHOM  aucummuaHBl  «Du3nKay IIPEyCMOTPEHBI
CIIEYIOIIHE CIIENHATBHEIE TOMEIIEHHS:

Kabuuer «dpusukm», ocHamennslit 060pyIoBaHHeM: HArJSIHBIMHU HOCOOHSAMH, SKPaHHO-
3BYKOBBIMH TIOCOOMSIMH, HH(OPMAIMOHHO-KOMMYHHKALMOHHEIME CPEACTBAMH, TeXHHYCCKHMHU
cpencTBaMu OOYYeHHs: MarHHTHO-MapKepHOH IOCKOI, MYJIBTUMEAUANPOEKTOPOM, HOYTOYKOM,
BEIXOZIOM B HHTEPHET,

Jlaboparopus, OCHAINEHHAs HATYPANLHBIME OOBEKTAMH, MOJEesIMU, Tpubopamu u
HabOpaMu /i TOCTAHOBKH 3KCIIEPUMEHTA, BCIIOMOTATENbHEIM obopynoBaHueEM.

4.2. YueOHo-MeTOaMYeCcKOe U UHpOpPMAIMOHHOE ofecnedeHnne

4.2.1. Kuuroo0ecneueHHocTs

Kosamnuectso
IK3EMILISIPOB
HanmenoBanue nutepatypsl: aBTop, HazBanue, Bu I'on H3JaHH B
H3XaHHSA, U3NATENLCTBO u3gannsa | oubsuorexe Bal'y B
COOTBETCTBHE ¢
o1rOC COO

Hanuuyue B
IEKTPOHHOI
6ubanorexe Bnl'y

OcunoBnast 1uTepaTypa

Msiknies, I'.5.. ®usuka: 10 wiace: yueGHUK g
obmeobpazoBarebHbIX OprasHu3zaIui c
IPUIOXKECHUEM Ha 3JIEKTPOHHOM HOCUTENE : Ga30BBIi
u npo¢uneHelt ypoBuu / I'. SI. Msxumes, B. B. 2013 53
byxosues, H. H. Corckuit ; rmox pen. H. A.
HapdentseBoit .— 22-e usn. — M.: Tpocseienue,
2013 .— 366 c ISBN 978-5-09-029646-5

Msxumes, I'.5.. ®umsuka: 11 xiace: yUEOHHMK IS
061meobpazoBaTebHBIX Opra"u3anui c
IIPUTIOXKEHUEM Ha 3JIEKTPOHHOM HOCHTENE : Oa30BbIit
u npounsubit ypouu / I'. SI. Mskumes, Bb. B. 2014 53
Byxosues, B. M. Yapyrun ; moxm pem. H. A.
IlapdenTrepoit .— 23-e m3n. — M.: IIpoceeluenue,
2014 .— 399 c. ISBN 978-5-09-032373-4

JlonoITHUTeIbHASL JIUTEPATYpPA

Huncknit, A. A. Ousuxa : yaeOunx / A.A. [TnHCKANR, URL:https://zna
I".1O. I'pakoBexwnit ; wox o6, pex. FO.U. Muka, H.C. 2001 nium.com/catalo
[Typsimesoil. - 4-e uz., ucnp. - M. : DOPYM : g/product/11503
HMH®PA-M,. 560 c. 11

4.2.2. Ilepnognueckue n3aanus

4.2.3. Uarepuer-pecypebl

Hayuno-nionysnsipusiit pusnko-maremaruyeckmii xypuan «Ksant - URL: http://hemi.wallst.ru/
Snepnas ¢pusuxa B Murepuere - URL: http:/nuclphys.sinp.msu.ru/
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5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUA YYEGHOMN NNCHUNINHBI

Pesynomamut 06yuenun Memoow! oyenku

Cmyodenm nayuumcen: Boinonnenue:

— OOBACHATH M AHAIM3HPOBATH POJb M MECTO (PH3MKH B | MPAKTHUCCKUX 3AHSTHIA,
GopMupoOBaHHE COBpEMEHHOM HAYYHOI KapTHHBl MHpPa, B | CEMUHAPOB,

PasBUTHH COBPEMEHHOH TEXHMKH H TEXHOJOTMH, B
IPaKTHYECKON NEATENLHOCTH JIIOJIEN;

— XapaKTepH30BaTh B3aWMOCBA3b MEXAY (U3HKON W
JPYIHMH €CTECTBEHHBIMU HAYKAMI,

— XapaKTepH30BaThb CHCTEMHYIO CBA3b MEXIY
OCHOBOIIOJIATAFOIIIIMHI HAYYHBIMH nosTHsmy: | PAOOTEL, HalCaHue cooOImenHi,
IPOCTPAaHCTBO, BpeMsA, MaTepus (BemlecTBO, mojne), | pedeparoB, TOKIAIOB.
JBIDKEHHE, CHIIA, DHEPI U,

— TOHHMATh M OOBACHATH LEJIOCTHOCTH (PH3MIECKOM
TCOPHH, Pa3inyarh I'PAHUIE] €€ NMPHMEHHMOCTH H MECTO B
psny Opyrux QU3NIECKUX TEOpuii;

— BIAJeTh  NpPHEMAMH  MOCTPOCHHS  TEOPETHYECKUX
JI0Ka3aTesIbCTB, a TAKXKE MPOTHO3UPOBAHMS OCOOEHHOCTEH
IpOTeKaHus (PM3MUECKUX SIBICHUM ¥ IPOLECCOB HA OCHOBE
HOJIYYCHHBIX TEOPETUYECKHUX BBIBOJIOB H JIOKA3ATEIBCTR;

— CaMOCTOSITeNIBHO KOHCTPYHPOBAaTh JKCIECPUMEHTANILHBIE
YCTAHOBKH  JUII  NPOBEPKM  BBIABMHYTBIX  THIIOTES,

1a00paTOpHBIE U KOHTPOJILHEIX
paboTEL, TECTHPOBaHUS,
HHIUBUAYATBHBIX 330aHIMH,
IIPOEKTHO-UCCIIEIOBATELCKOM

pacCUHUThHIBATH a6COJ'IIOTHyIO H OTHOCHUTCIIBHYIO
TIOTPCITHOCTH,

— CaMOCTOSTCJIBHO IUIAHUPOBATh H IIPOBOAUTH (bHSH‘-IeCKI/IG
IKCHCPUMCHTHI,

— pemarh IPaKTHKO-OPHUEHTHUPOBAHHEIE KAYECTBEHHBIE W
pacyeTHble QU3NYECKHE 3a1aus ¢ ONOPOH Kak Ha H3BECTHBIC
(usnuecKkre 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH, TaK M Ha
TEKCTBI ¢ H30BITOYHOU HH(pOPMAaIKE;

— O0BACHATD TPaHUIIBI NPUMEHEHHUS H3Y4YEeHHBIX
(uswueckux Momenelt npH peuteHMH (DH3MUECKHX U
MEXTIPEMETHBIX 3aJa4;

— BBIJIBHTAaTh THITOTE3bI HA OCHOBE 3HAHUSA
OCHOBOTIOJIATAIOMAX ~ (DU3UUCCKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— XapakTepu30BaTh ITOOANbHbIE IMPOGJEMBI, CTOSIIHE
nepen UCJIOBCYUYCCTBOM . OHEPTCTHICCKUC, CBIPBCBBIC,
SKOJIOTHYECKHUE, ¥ PONIb GUHKY B PEIICHUH STUX IPOOIIEM;
~ OOBACHATL IPHHIMIBI paGoThl M  XapaKTePHCTHKH
M3YYCHHBIX MAlUKH, IPUOOPOB ¥ TEXHUIECKUX YCTPOHCTB;

— OOBACHATH YCIOBHS NpPUMEHEHHUs (U3MUECKHX MOJeNei
Ipu peleHud (QU3MUECKHX 3a/ad, HAXOAUTh aJeKBATHYIO
NpeUIOKEeHHON 3amaye (QHU3MYECKYI0 MOJENb, pa3pelarh
npobneMy KaKk Ha OCHOBE MMEIONIMXCS 3HAHUM, TaK M NIpH
IIOMOIIY METO/IOB OIICHKH.

Hudpdpepenyuposannsiii 3auem
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