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Hayuno-meronunueckum coeToM LleHTpa npodeccronansroro obpasopanus ®I'AY «OUPO» n
pexomennoBannoi st peanuzanuu [IIICC3 CITO Ha 6a3ze ocHoBHOTO 0611€T0 00pa3zoBanusl ¢
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uroHs 2016 1. Ne 2/16-3) o crienmansHoctd CIIO  15.02.15 «Texnomnorus
MeTa1006pabaThIBaOIIEr0 MPOU3BOACTBA» TEXHIUECKOT0 ITPOQHIIS.
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1. IACIIOPT PABOYEM IIPOT'PAMMbBI YYEBHOM JUCHUILIMHDI

1.1. Ob6aacTs npuMeHeHus pado4eil NporpaMmel
Pabouas mporpamma o61meobpazoBarenbHol yueOHON aucnuunHbl « DU3nKa» npeaHasHadeHa
JUId  U3ydeHHs (U3UKU B TNpodecCHOHANBHBIX 00pa30BaTENbHLIX OpPraHU3aIMIX, PEeaTH3YIOIINX
o0pa3oBaTenbHyl0 IporpaMMy cperHero obimero obOpa3oBaHHMs B IPEAENax OCBOCHHS NPOrPaMMBI
noarotoBky crneuunanuctoB cpeanero 3seHa (IIIICC3) CIIO na 6a3ze ocHOBHOro o0ImIero oOpazoBaHUs
no crenuanbHOCTH TexHudeckoro mnpodwmns 15.02.15 «Texnonorus MetamiooOpabaThIBalOLIEro
HPOHM3BOJICTBAY.

1.2. MecTo yuebnoii pucuunnanasl B crpykrype IIIICC3
Vuebnas pucnuruinHa «Pusuka»  SBIsSETCS  Yu4eOHBIM  IpeaAMETOM  00s3aTeNbHOM
npeaMeTHO# obnactu «EcrectBennoHayunbie npeaMeTtsly OIOC cpennero obero 00pa3oBaHuUs.

1.3. dean u 3agauu y4yeOHOH AMCUMIVIMHBI — TPe0OBAHHA K pe3yjbTAaTaM OCBOEHHS
y4eOHOi JUCHUIIMHBI:
Copneprxanue rporpamMmMbl «Du3HKa» HaIIpaBIEHO Ha JOCTHXKEHHE CIEAYIOIINX Heeii:

* OCBOEHME 3HaHUH 0 QyHIAMEHTAIBHEBIX (PU3UUECKUX 3aKOHAX U IPUHITUIIAX, JISXKAIINX B
OCHOBE COBPEMEHHOM (H3MUYeCcKOl KapTUHBI MUpa; HauboJiee BaKHBIX OTKPHITUAX B 00/1aCTH (QU3NUKH,
OKa3aBIIMX OMPEEINSIONIEEe BIUSHIE Ha pa3BUTHE TEXHHUKU U TEXHOJIOTHH; METOJaX HAyYHOTO
TIO3HAHUS IPUPOIBI;

* OBJIQJICHHE YMEHHUSIMHU IPOBOAUTH HAOMIOAEHU, IUIAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI,
BBIIBHTATH MHITOTE3bI M CTPOUTH MOJEIH, IPUMEHSATE II0JIy4eHHbIE 3HAHUA 110 PU3MKe I
o0bsicHEHHS Pa3HOOOPa3HBIX GU3NUECKUX SBIEHHUH U CBOMCTB BELIECTB; NPAKTUIECKU HCIIOIB30BAThH
bu3rUecKue 3HAHUS; OLICHUBAThH JOCTOBEPHOCTH ECTECTBEHHO-HAYYHOM HH(OPMAIHH;

* pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYABHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
nporecce MpuoOPETEHUS 3HaHUH ¥ YMEHUH N0 GU3UKE C UCTIONB30BaHNEM PA3INYHBIX HCTOUHUKOB
HHGOPMAITUH U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTH,

* BOCIIHTAHHE YOS)KICHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB IIPUPOJIBI, UCIIOIb30BaHUS
JOCTIDKEHHH (u3uKkH Ha 6J1ar0 pa3BUTHS YETOBEUECKON IIUBUIM3ALIY; HEOOXOIUMOCTH
COTPYIHHYECTBA B IIPOIIECCE COBMECTHOTO BBIIIOJIHEHUS 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHHUS K
MHEHHIO OIIIOHEHTA ITPU 00CYKIEHUH IIPOOIIEM €CTECTBEHHO-HAYIHOTO COAEPIKaHMsl; FTOTOBHOCTH K
MOPaJTbHO-3THIECKOH OIIEHKE HCIIOIb30BaHUS HAYYHBIX TOCTHIKECHUH, 1yBCTBA OTBETCTBEHHOCTH 3a
3alUTY OKPYIKaroIleH Cpensl;

* UCIIOJIb30BAHUE IPUOOPETEHHBIX 3HAaHUH ¥ yMEHHH U1 peLeHUs IPAKTUIECKUX 3a1a4
TIOBCEIHEBHOM JXU3HH, obecrieueHus 6€30MacHOCTH COOCTBEHHOM XKU3HY, PAIlOHAIBHOTO
IIPUPOJIOTIONIE30BaHHS X OXPaHBl OKPYXKAOIEH cpebl H BO3MOXKHOCTh IPUMEHEHUS 3HaHUH [TpH
PELICHUH 3a]1a4, BO3HHKAIOUIMX B IIOCIEAYIOMEH npodeccnoHanbHoN IeATeNbHOCTH.

OcBoenne conaepaHus ydeOHOM mucuuIuiHBl «Dusrkay obecreynBaeT IOCTIKEHHE
CTYICHTaMH CIEAYIOIIUX Pe3yJIbTATOB:
* JIMYHOCTHBIX:

—= YyBCTBO FOPJOCTH U YBAXKEHUS K UCTOPUH U JOCTHXKEHUSIM OT€YECTBEHHON (pU3nUIecKoit
HayKH; QH3MYECKH I'PaMOTHOE MTOBEICHHE B TPOPECCHOHAIBHON NEATENBHOCTH 1 OBITY IIpU
obpalieHun ¢ mpudopaMy U YCTPOHCTBaMH;

—— FOTOBHOCTb K MPOJOJDKEHUIO 00pa30BaHuUsl U MOBBIICHMS KBaTupuKanuy B n3bpaHHOH
1ipodecCHOHATBHOM AesSTeIBHOCTH U 00BEKTHBHOE OCO3HAHUE PO PU3MYIECKUX KOMIIETEHIUI B
ITOM;

—— YMEHHE HCII0Ib30BaTh JOCTHKEHHUS COBPEMEHHOH (H3MUeCcKOi Hayku B Qusznyeckux
TEXHOJIOIMH /IS MOBBIIEHUS COOCTBEHHOTO HHTEJUIEKTYAILHOTO Pa3BUTHS B BEIOpaHHOM
IpodecCHOHATBHOM AeSTeNHHOCTH;



—— yMeHHe CaMOCTOSATEIRHO JOOBIBATh HOBBIE JUIsl ceOs pU3MIeCcKHe 3HAHUSI, HCIOIB3Ys IS
3TOTO JOCTYIHBIE HCTOYHHKY HHPOPMALIUH;

—— YMEHHE BBHICTPAUBATH KOHCTPYKTHBHBIE B3aMMOOTHOIIECHHS B KOMaH/E [0 PEIIEHHIO 00IIuX
3an1ay,

—— yMEHHE YIPaBJIATh CBOEH 1M03HABATEIbHOM NEATEITbHOCTHIO, IPOBOIUTE CAMOOIIEHKY
YPOBHS COOCTBEHHOI'O HHTEJUIEKTYaIBHOTO Pa3BUTHS;

* MeTanpeIMeTHBIX:

—— HCIOJIb30BaHUE PA3IMYHBIX BUIOB NI03HABATEIBHOHN NEATEIBHOCTH U1 PELICHHUS
bu3nUeCcKuX 3a/1a4, IPIMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS (HAOJIIOIEHNS, ONIMCAaHMS], U3MEPEHHUS,
SKCIIEPHMEHTA) [UIsl H3Y4EHHs Pa3IMYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTEIBHOCTH;

—— HCIIOJIb30BAHHUE OCHOBHBIX UHTEIIEKTYaJIbHBIX OIEpaIiii: IOCTAHOBKH 3a1auH,
bOopMyITMPOBAHUS MHIIOTE3, aHANIM3a U CHHTE3a, CPaBHEHHU s, 0000IIEeHN s, CHCTeMaTH3alliH, BEIABICHUS
IIPUYUHHO-CIIEICTBEHHBIX CBS3EH, ITOUCKa aHAIOTOB, (OPMYJIMPOBAHUS BBIBOJOB AT H3yIEHHS
Pa3NUYHBIX CTOPOH QU3HUECKUX 0OBEKTOB, IBJICHUN U IIPOLIECCOB, C KOTOPHIMHM BO3HUKAET
HeOOXOIMMOCTh CTaJIKUBAThCs B IIpodeccHoHaNbHOU chepe;

—— yMeHHEe T'eHepUPOBaTh HEH U ONPEIeIsTh CPEICTBA, HeoOXOqMMBIE ATl UX pealu3allii;

—— YMEHHE UCIOJIb30BaTh Pa3InYHbIe HCTOYHUKY [UIs IOTyYeHUs pu3ndecKoil nHbopMauH,
OLIEHHBATH €€ JOCTOBEPHOCTD;

~— YMEHHE aHAU3UPOBATH U IIPEACTABIATH HHPOPMAIMIO B PA3JIMYHBIX BUIAX;

~— yMeHHe MyOIUIHO IPEACTABIISITE Pe3yiIbTaThl COOCTBEHHOTO HCCIEN0BAHHS, BECTU
IMCKYCCHHM, JOCTYIHO M TAPMOHHUYHO COYETas CoAepxkaHue i (opMBbl IIpelcTaBiseMoi HHQOpMAaIHy;

* NpeAMETHBIX:
— OOBACHATL M AHAIM3HPOBATH POJb U MecTO (GU3UKH B (GOpPMUPOBAHHM COBPEMEHHOHW Hay4yHOU
KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHON TEXHMKH M TEXHOJIOIHMH, B IMPAKTHYECKOH IEATETBHOCTH
JIOOeH;
- XapaKTepH30BaTh B3aHUMOCBSI3b MEXAY (PHU3UKON U APYTMMHU €CTECTBEHHBIMU HAyKaMU;
- XapaKTepH30BaTh CHCTEMHYIO CBf3b MEXIY OCHOBONOJArarOIMMH Hay4YHBIMH [OHATHAMH:
IIPOCTPaHCTBO, BpeMsl, MaTepHs (BEIIECTBO, [10JIE), ABMIKEHUE, CUIIA, SHEPTHS;
— HOHHUMATh ¥ OOBACHATD LENOCTHOCTH (PM3UUECKON TEOPHH, Pa3/INdaTh TPAHUIB]I €€ IPUMEHUMOCTH U
MECTO B PSAIY APYruX QUINIECKUX TEOPHH;
—~ BJIaJeTh NpHEMaMHM IOCTPOEHHS TEOPETHUYECKUX [OKa3aTeNbCTB, a TaKKe I[POTrHO3ZUPOBAHUS
ocobeHHocTell TpoTeKaHHs (U3WYECKUX SBICHMM M TIPOLECCOB HA OCHOBE IIOJNYYEHHBIX
TEOPETHUECKUX BHIBOJIOB U 10KA3aTEJIbCTB;
~ CaMOCTOSTENILHO KOHCTPYMPOBATh SKCIIEPUMEHTAIbHBIE YCTaHOBKH I IPOBEPKU BBLIBHHYTBIX
THTIOTE3, PACCUUTHIBATH a0COIIOTHYIO M OTHOCUTENIBLHYIO IIOIPELIHOCTH;
— CaMOCTOATENBHO IJIAHUPOBATH U MPOBOIUTH HHU3UUECKUE SKCIEPHUMEHTBI;
— pelaTh MPaKTHKO-OPUEHTHPOBAHHBIC KAUeCTBEHHBIE M pacyeTHble (uipueckue 3agadu ¢ OmOpoH
KaK Ha M3BeCTHBbIe QU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH, TaKk U Ha TEKCTHI ¢ M3OBITOYHOH
uHpOpMaIIHEit;
— OOBACHATH 'PAHHUIIBI IPUMEHEHUS H3YYSCHHBIX (PU3HYECKUX MOJENeH NpH pelleHUH (H3MYIECKHX H
MEXIPEeIMETHBIX 3a7iay;
— BBLIABUIaTh THIIOTE3EI Ha OCHOBE 3HAHHS OCHOBOIIOJAralolmMX (H3MUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;
— XapakKTepH30BaTh TIIo0anbHBle MPOOJIEMBI, CTOSIUE IEpell YeOBEYECTBOM: DJHEPreTHUECKHE,
CBIPBEBBIE, IKOJIOTHYECKUE, U POJIb (PU3UKH B PEIICHUH 3THX IIPOOIIeM;
— OGBACHATH OPUHIMIBI pabOTHl U XapaKTePUCTHKU H3YUEHHBIX MAIIUH, NPHUOOPOB M TEXHUYECKUX
YCTpPOHCTB;

— OOBACHATH YCJIOBHS NMPUMEHEHHUs (DU3MUECKHUX MOJEIEH IpU pelleHUH (QU3MYecKuX 3anad,
HaXOMUTh aNeKBATHYIO NPEIUTONKECHHON 3amade QU3MYECKYyI0 MOIeNb, paspemaTs NpobieMy Kak Ha
OCHOBE MMEIOLIUXCS 3HAHHH, TaK H IIPH ITOMOIIM METOJOB OLIEHKH.



2. CTPYKTYPA B COAEPKAHME YYEBHON JUCIHUTILINHEI

2.1. O6bem yueOHOMH AUMCIMIIMHELI ¥ BH/bI Y4eOHO0i padoThl

Bun yue6uoit paboTs! O6pem vacoB
O61bem 00pa3zoBaTebHOH NPOrpaMMbl Y4eOHOH THCIHIIIHHBI 142
B TOM YHCJIE:
TEOpPETHYECKoe 00ydeHHe 40
n1abopaTopHbie paboTHI 30
IPaKTHYCCKHE 3aHATH 30
WHIUBUYAJIBHBIA IIPOEKT
KOHCYJIbTallU 2
camocTosTenbHas pabota obydaromerocs (Bcero) 22
B TOM YHCJIE:
caMocTosTeNbHas padoTa Ha/l UHIUBHAYAIbHBIM IPOECKTOM 22
IIpome:xxyTouHas aTTecTanus (IK3aMeH) 18
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3. XAPAKTEPMCTHUKA OCHOBHBIX BUIOB YYEEHO! AEATEJIBHOCTH

CTYJAEHTOB

COJJEPXXKAHUE
OBYUYEHUA

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB NEATEJIBHOCTH
CTYJEHTOB (HA YPOBHE YUEBHBIX TEMCTBUN)

Bsenenne

VMeHMs OCTaHOBKH LeJIeH JesITeIbHOCTH, INIaHUPOBAaHUS COOCTBEHHOMH
JESTETBHOCTH IS TOCTHXKEHUS [TOCTABIICHHBIX LIeJIeH,

NPEIBUACHUS BOBMOXKHBIX PE3YJIbTATOB OTUX JEHCTBUH, OpraHu3alny
CaMOKOHTPOJISL ¥ OLIEHKH MTOJIYYEHHBIX PE3YJIbTATOB.

PazsuTie criocoOHOCTH SICHO ¥ TOYHO U3J1araTh CBOU MBICIIH, JIOTHYECKU
000CHOBBIBATH CBOIO TOUKY 3PEHUs, BOCIPHHMMATD U aHAIIM3HPOBATh MHCHHS
co0eceTHHKOB, IIPU3HaBas IPaBo APYroro 4ejoBeKa Ha HHOE MHECHHE.
[pousBeaeHre N3MepeHHs GU3NUECKUX BEJIMYNH U OLIEHKA TPaHUIIBI
MOTPELTHOCTEN U3MEPEHHH.

IpexacrasiieHne rpaHyLbl HOTPEINHOCTEH H3MEPEHUH ITPH IOCTPOSHHH IrpaduKoB.
VMeHne BLICKA3BIBATH FHITOTE3BI IS 00BSICHEHNST HabII0AaeMBIX

SIBIICHUH.

YMeHue npeaiaraTb MOJENH SABJICHUH.

VkasaHue rpaHui] IPHMEHAMOCTH (HPHU3NYECKUX 3aKOHOB.

U3s10%eHne OCHOBHBIX ITOJIOXKEHUH COBPEMEHHOM HAYYHOH KapTHHBI

MHpa.

TIpuBeneHne MPUMEPOB BIHSIHUA OTKPHITHH B QU3KMKE HA [IPOTPECce

B TEXHUKE U TEXHOJIOTHMH NIPOU3BOICTBA.

Hcnonszosanre ViaTepHeTta JUIs IOMcka HHGOpMaLUH.

1. Mexanuka

Kuuemaruka

IIpencraBiieHie MEXaHUIECKOTO JBHIKEHH Tella YPaBHEHUAMH 3aBUCHMOCTH
KOOPJUHAT ¥ IPOEKIHENH CKOPOCTH OT BPEMEHH.

[IpencraBieHne MEXaHHYESCKOTO IBH)KEHHUS Tefla rpaduKaMy 3aBUCHMOCTH
KOOPIMHAT U [IPOEKIHeH CKOPOCTH OT BPEMEHH.

Onpeznenenne KOOPIHHAT IIPOHICHHOTO IIyTH, CKOPOCTH M YCKOPEHHUS Tella I0
rpaduKaM 3aBUCUMOCTH KOOPIHHAT ¥ NPOEKUHH CKOPOCTH OT BPEMEHH.
Onpenenerue KOOPAUHAT IPOHIEHHOTO IyTH, CKOPOCTH ¥ YCKOPEHHS Tella 110
YPaBHEHMSAM 3aBUCHMOCTH KOOPAUHAT U IPOEKIUK CKOPOCTH OT BPEMCHH.
TIpoBejieHne CPaBHUTEIBHOIO aHATHM3A PABHOMEPHOTO M PABHONIEPEMEHHOTO
JBYKCHUH.

VKa3aHue HCIOJIb30BAHUS TIOCTYIIaTEIbHOTO ¥ BPAIIAaTeIbHOTO IBH)KEHNH B
TEXHHKE.

I[TprioSpeTenue onpiTa paboThl B IPYIIIE C BRIIOJIHEHAEM Pa3IAYHBIX
COTMAIBHEIX pOJIei.

PaspaboTka BO3MOMXHOM CHCTEMBI AEHCTBHH 1 KOHCTPYKIIMH

JUISL SKCIIEPUMEHTABHOTO ONIpeAeICHHs] KHHEMAaTHYECKUX BEJIHYMH.
IIpencrasienue nHGOPMAIMHY O BHIAX JBYIKCHHUSA B BHIE TaOIMIIEBL

Junamuxa

O6psacHeHHE IEMOHCTPAITHOHHBIX AKCIIEPIMEHTOB, NOATBEPKAAIONMX 3aKOH
MHEPIIHY.

V3mepeHne Maccel Tena.

Vi3MepeHue CUIbl B3aUMOACHCTBHA TEIL.

Brrunciienre 3Ha4E€HUs CHJT II0 H3BECTHBIM 3HA4EHHUSAM Macc,
B3aUMOICHCTBYIOLIUX TN H UX YCKOPEHHUH.

BeIunciienre 35a4eHus YCKOPEHUH TEJ TI0 H3BECTHHIM 3HAYEHHAM JEHCTBYIOIIMX
CHJI ¥ Macc Tell.

CpaBHeH#e CHIIBI ICHCTBUS U IIPOTUBOAEHCTBU.

[TpraMeHeHne 3aKOHA BCEMHUPHOTO TATOTEHHUS MIPH PacyeTax CHJI U YCKOPEHUH
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B3aMMOACHCTBYIOMUX TeJ.
CpaBHeHHE YCKOPeHHs CBOOOIHOTO NajeHus Ha IaHeTax CONHEYHOH CHCTEMBI.
Briaenenue B TekcTe yueOHUKA OCHOBHBIX KaTeropui HayuHo# uH(opMarmy.

CTaTHiKa 1 3aKOHBI
COXpaHEeHUs

[Tpumenenue 3aK0Ha COXpaHEHUs HMITYJIbCA JUIsl BEIYUCIICHUS M3MEHEHUN
CKOPOCTEH TeJl IIPU UX B3aUMOIECHCTBHUIX.

W3mepenue paboTsl cul U M3MEHEHME KHHETHUECKON SHEPTUH Tena.
Brruncienue paboTel cul M H3MEHEHHS KWHETHYECKOH SHEpruy Tea.
BeruniciieEre NOTEHIMANIBHON S3HEPTUM TeJl B IPaBUTALIMOHHOM IIOJIE.
Onpenenenne NOTEHIHANBHOM SHEPTUH YIIPYTo Ne(GOpMUPOBAHHOTO TEMA 10
U3BECTHOH fedopManuy 1 XKECTKOCTH Tela.

[IprMeHeHue 3aKOHa COXPaHEHHUST MEXaHUUECKOH SHEPTHH IIPH pacueTax
PE3yJIbTAaTOB B3aUMOJEHCTBHUH TEJI PaBUTALMOHHBIMU CHIIAMH U CHIIaMHU
YIPYTOCTH.

VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

Vxazanue yuyeOHBIX OUCLMIUINH, IPU M3YYEHHH KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI
COXPaHCHHS.

2. OCHOBBI MOJIEKYJISIDHOH (DM3UKH H TEPMOAMHAMUKHI

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH.
WpeanpHbIH ras.

BrInonHEHNE 3KCIIEPUMEHTOB, CITYKaIuX JJIsi 000CHOBaHUS MOJIEKYJISPHO-
kuHetnaeckoit reopun (MKT).

Pemenue 3agay ¢ IpUMEHEHNEM OCHOBHOTO YPaBHEHHS MOJIEKYJISPHO-
KAHETHYECKOH TEOPHH ra3os.

OmnpeneneHne napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUM Ha OCHOBAHUM
ypaBHEHHS.

COCTOSTHHSI HAeaapHOro raza. Onpenenesue napaMeTpoB BeIIecTBa B
ra3000pa3HOM COCTOSIHMH M TIPOUCXOSINUX IPOIECCOB MO rpadukam
sapucumMoctu p (1), V (T), p (V).

JxcnepuMenTansHoe ucenenoBanue 3apucumoctu p (1), V (T), p (V).
[pencraienne B BHIE rpahuKOB U30XOPHOT0, H300apHOT0 U N30TEPMUIECKOTO
IIPOIIECCOB.

Brrunicnenue cpeiHel KUHETHYECKOM SHEPIHM TEIUIOBOTO IBHKCHHS MOJIEKYJI 110
M3BECTHOM TemIlepaType BElIeCTBa.

BhickasplBaHHE THIOTE3 Ui OOBSACHEHHS HalJI0JaeMbIX SBJICHHH. YKazaHHe
TPaHUI] IPUMEHUMOCTH MOJENH «HJealbHbli ra3» u 3akoHoB MKT,

OcHOBEI
TEPMOJUHAMHKH

M3sMepeHne KonuuecTBa TEIIOTHI B [IPolieccax TEIIoNepeadH.

Pacuer xonuyecTBa TEMIOTHI, HEOOXOIUMOTO JUIs OCYIIECTBIEHHUS 3aJaHHOTO
npoliecca ¢ Teronepeaaydet.

PacueT u3MeHeHHs BHYTPEHHEH SHEPruu T, paboThl ¥ IEPEJAHHOTO KOJIMIECTBA
TEIUIOTHI C UCTIOJIB30BAaHHEM [1EPBOI0 3aKOHA TEPMOJAUHAMUKH.

Pacuet paboTel, cOBepLIEHHOM ra3oM, 1o rpapuxy 3asucuMocty p (V).
Brruncnenue paboTrl ra3a, COBEpIICHHON IIPA U3MEHEHUHU COCTOSHUS 110
3aMKHYTOMY LIHKITY.

Beruucnenne KI1JI mpu coBepiienun ra3oM paboThl B IpoLieccax H3MEHEHUS
COCTOSIHHS [10 3aMKHYTOMY LIMKILY.

OObscCHEHUE IPHUHITUIIOB NEHCTBUSI TEIJIOBBIX MAIIHH.

JemoHcTparus poinu pU3NKHU B CO3IaHNUU ¥ COBEPIISHCTBOBAHNY TEIJIOBBIX
IBUTATENICH.

W3noxxeHue cyTH SKOJornYeckux npobiem, o6yciIoBIeHHBIX paboTol TemIoBEIX
IBUTATEJICH U IIPEUIOKEHHUE ITYyTH UX pEHIeHUs. YKa3aHue I'paHUll IPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKH. Y MEHUE BECTH JHAJIOT, BEICIYIINBATH MHEHHE
OIIIOHEHTA, Y4aCTBOBATh B JUCKYCCHH, OTKPBITO BBIPAJKATh X OTCTaNBaTh CBOIO
TOYKY 3PECHHUS.

Vka3aHne y4eOHBIX AWCIHIUINH, IPH H3YYEHHH KOTOPBIX HUCIOJIB3YIOT yueOHBIH
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matepralt «OCHOBBI TEPMOJIHHAMHKHE ).

CaolicTBa I1apos,

JKHOKOCTEH,
TBEPIBIX TEJL.

TerutoBele SIBICHUS.

W3mepenne B1aXXHOCTH BO3yXa.

Pacuer Konm4ecTBa TEIIOTHI, HEOOXOIMMOTO I OCYILECTBIIEHUS IIpoliecca
TIIepexoia BEUEeCTBA U3 OHOTO arperaTHOro COCTOSHUS B JIPYToOe.
DKCNepUMEHTAIBHOE HCClIeIOBAaHNE TEIUIOBBIX CBOMCTB BemecTsa. [Ipusenenune
[IPUMEPOB KaIIIWUTAPHBIX SABJIEHHH B OBITY, IPUPOJIE, TEXHHKE.

HccnenoBanne MEXaHHYECKIX CBOHCTB TBEPABIX TEIL.

[TpuMenenne GU3NIECKUX OHATHH H 32aKOHOB B y4eOHOM Marepuaie
IpodeCCHOHANBHOrO Xapakrepa.

Wcnonp3oBanue MHTepHETA [UTS TOUCKA HHPOpMAIUK 0 paspaboTkax

¥l IPUMEHEHNH COBPEMEHHBIX TBEPABIX ¥ aMOP(HBIX MATEPUATIOB,

3. Dj1eKTPOANHAMHKA

OnexTpocTaTuKa

BhIuniclIeHHE CHJT B3aUMOJICHCTBIS TOUEUHBIX NIEKTPUYECKUX 3aPsiIOB.
Brruncienne HanpsHKeHHOCTH AJIEKTPHUECKOTO OIS OIHOTO U HECKOJIBKUX
TOYEYHBIX DJIEKTPHUECKUX 3apsIOB.

BrI9uciieHre TOTEHIHANIA SIEKTPHIECKOT0 OIS OJHOI0 ¥ HECKOJIBKHUX TOYCUHBIX
SIIEKTPUYECKHX 3apsoB. M3MepeHue pa3ssoCTH IIOTEHIHANOB.

M3MepeHye SHEPrUH JIEKTPUUECKOTO IO 3apsHKEHHOI0 KOHACHCATOPA.
Brruncienye 3HEPruy MIEKTPHUECKOT0 NOJIA 3apsSUKEHHOr0 KOHGHCAaTOopa.
Pa3zpaGoTka miaHa ¥ BO3MOXHON CXEMBI IEHCTBUH IKCTICPUMEHTAIIBHOTO
OTIpeIENIEHUs DIIEKTPOSMKOCTH KOHIEHCATOPa B UDJIEKTPUIECKOH
MPOHHIIAEMOCTH BELECTBA.

I[TpoBeieHre CPaBHUTEIPHOIO AHANM3a TPABUTALMOHHOIO U JIIEKTPOCTATHYECKOTO
noJIeH.

ITocTosgHHEBIHA TOX

V3Mepenne MOIMHOCTH aniekTprdeckoro Toxa. Msmepenue 3JIC u

BHYTPEHHET0 COIPOTHBIICHUS HCTOYHHIKA TOKA.

BrInoHe e pacyeToB CHJIBI TOKa ¥ HallPsHKEHHH Ha yJacTKax

snexTpudeckux nereit. OOBsICHEHHE Ha IPUMEPE JNIEKTPUUECKON

neny ¢ Apyms ucroynrkamu toka (OJ1C), B KakoM cirydae HCTOUHUK
3IEKTPUYECKOM IHEPTHH paboTaeT B PEXKUME FEHEPATOPa, & B KAKOM — B PEXUME
noTpeduTens.

Omnpenenenne TeMIepaTypsl HUTH Hakalupanus. MsMepeHne aJIeKTpaIecKoro
3apsiia 31eKTPoHa.

CHaATHE BOJMBTaAMITEPHOH XapaKTEpUCTHKH JHOA.

IIpoBeeHre CPABHUTEIFHOIO aHATIN3A IIOJTYIIPOBOAHHKOBBIX JIMOJ0B ¥ TPHOJOB.
Wcnons3opanve VHTepHETa 1715t HOMCcKa HHGOPMALMH O MEPCIIEKTHBAX Pa3BUTHS
IIOJTYTIPOBOJHUKOBON TEXHUKH.

V¢raHoBKa NPUYHHHO-CIIEACTBEHHBIX CBA3CH

O06msicaenue MIPUPOALI IIEKTPHIECKOI'0 TOKa B MeTalljiax, JIEKTPONHUTax, ra3ax,
BaKyyMe U IOJYyIPOBOJHUKAX.

[TpuMeHeHne IEKTPOIN3a B TEXHHUKE.

[Iposenenue CPaBHUTEIBHOIO aHaJM3a HECaMOCTOSITEIIEHOTO 17§
CaMOCTOSATEIHHOTO ra30BBIX Pa3ps/IoB.

MarguTHble
SIBJICHUSA

3Mepenre MHIYKIIHA MATHUTHOTO N0JIs. Beruncienue ciul, IEHCTBYIOMNX Ha
IPOBOJHUK ¢ TOKOM B MAarHUTHOM IIOJIE.

BrIudciIeHAe CHJl, JEHCTBYIOIUX Ha 3JEKTPUUECKUH 3apsl, ABHKYIIHMACS B
MarHHTHOM II0JIE.

ViccrnenoBaHue BISHUMN 3JIEKTPOMArHUTHOM MHIYKIHMHA, CAMOMHTYKIIHH.
BrruniciieHHe DJHEPTHU MarHUTHOTO TIOJIS.

OO6bsICHCHHE IPUHIMNA ACHCTBHA JIICKTPOABHTATEIIA,

O6bsicHeHHE IPUHIUIA IeHCTBHISA TeéHEpaTOpa SJIEKTPUIECKOTO TOKa

¥ 2JIEKTPOM3MEPHTENBHBIX [IpuOopoB. O6BACHEHHE IPUHIIAIIA ASHCTBUSA Macc-
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criekTporpada, ycKopuTeneil 3apsHKeHHbBIX YaCTHIL.

OOBsicCHEHNE POJIM MArHUTHOTO 110J1 3eMIIH B XKU3HH PACTEHUH, )KMBOTHBIX,
9eJI0BeKa.

[TpuBeneHne MPEMEPOB MPAKTHYECKOTO IIPUMEHEHUA U3YUCHHBIX

SBJICHHH, 3aKOHOB, TPUOOPOB, YCTPOUCTB.

[TpoBeneHue CpaBHUTEILHOTO aHAIU3a CBOMCTB 3IEKTPOCTATHYECKOTO,
MarduTHOTO M BHXPEBOTO MIEKTPUHYECKUX HOTEH.

OObscHEHWE Ha TpPUMEPe MArHUTHBIX SBJICHHH, [o4YeMy (GHU3HKY MOXHO
paccMaTpUBaTh KaK METaJUCIUILIHHY.

4, KoJjie0anusa v BOJIHBI

MexaHngeckue
KoJiebanusg

HWccnepoBanne 3aBUCUMOCTH TIeproa KoyieOaHui MaTeMaTHIeCKOro
MasITHHKA OT €ro JUTHHbI, MacChl M aMIUTUTYIB! KoeOaHui.

VccrnenoBanue 3aBUCHMOCTH IIepro/a KosebaHui rpy3a Ha IPYKHUHE OT €ro
MacChl M JKeCTKOCTH MPY>KHHBL. BhIuncneHne nepuoaa

KosiebaHui MaTeMaTHYeCKOro MasiTHHKA 110 U3BECTHOMY 3HAYEHHUIO

€ro JUIHHBL, Brraucnenue nepuosa konebaHui rpysa Ha MpyKHHE 110
U3BECTHBIM 3HAYEHHSIM €r0 Macchl U KECTKOCTH IPYKHUHBL

BripaGoTka HaBBIKOB BOCIIPHHUMATD, aHAIH3UPOBATh, IEpepabaThIBaTh U
IIpEIBABIATE HHOOPMAIIMIO B COOTBETCTBHH C IOCTABICHHBIMH 331a9aMH.
[TpuBeneHne MPUMEPOB aBTOKOJIeOATENbHBIX MEXaHHYeCKuX cucteM. [Iposenenne
KJIacCHpHUKAMU KoeOaHuH.

DNeKTpOMarHuTHBIE
KoneOanus

HaGnmogeHne OCHMIIOrpaMM FrapMOHHYIECKHX KONEOaHUH CHIIBI

TOKa B LIETH.

M3mepeHne 3IeKTpOeMKOCTH KOHIEHCaTopa.

M3mepeHne WHIYKTHBHOCTH KaTYIIKH.

HccnenoBanue sBICHMS DIEKTPUYECKOTO PE30HAHCA B [TOCJIEA0BATENBHOM 1emu.
ITpoBeneHune aHAIOIMH MEXIY GU3MUECKUMHU BEIHINHAMHE, XapaKTEPHU3YIOIMMU
MEXAHHYECKYIO U 3JIEKTPOMArHUTHYIO KOJIEOaTENbHBIE CHCTEMBI.

PacueT 3HaYeHUM CHIIBI TOKA ¥ HAIPSKEHHUS HA 2JIEMEHTaxX LIENU

IIEPEMEHHOTO TOKa.

Uccnenosanue npuHIuMIa AeicTBis Tpanchopmaropa. Mccnenopanye npyHIyna
NeHCTBHs TeHepaTopa EPEMEHHOT0 TOKa.

Hcnons3osanue MurepHera s moucka nHGOpPMAIHH O COBPEMEHHBIX CIIOcObax
nepeadn NEKTPOIHEPTHH

Mexauuueckue
JIEKTPOMAarHUTHBIE
BOJIHEI

V3Mepenue JIMHEI 3BYKOBOM BOJHBI 110 pe3y/IbTaTaM HaOIONeHUH
HHTephEPEHIUN 3BYKOBBIX BOJIH.

Habmonenue 1 o0bICHeHME SBICHUN HHTEpDHEPEHINN 1 AUDPaKITHA
MEXaHUYECKIX BOJH.

[Npencrasnenue oGnacTelt IPUMEHEHHS YIbTPa3ByKa U MEPCIEKTUBEI €0
UCIIONB30BAHUS B Pa3IMYHBIX 00NIacTaX HayKH, TEXHUKH, B MEIULIUHE,
Msnoxenne CyTH OKOJOTHYECKHX IpoOieM, CBA3AHHBIX C BO3ICHCTBHEM
3BYKOBBIX BOJIH Ha OPraHHU3M YeJIOBEKa.

OcymecTpieHre paguonepeaads 1 paqgonpuema. Mccinenoanue

CBOHCTB 3JIEKTPOMArHMTHBIX BOJIH C OMOIIBIO MOOUIBHOTO Tenedona.

Pa3BuTHE LIEHHOCTHOIO OTHOIIEHUS K H3ydaeMbIM Ha ypokax QU3uKH 00bEKTaM H
OCBauUBaeMbIM BUIAM AesTeabHOCTH. OOBiICHEHHE

NPUHIUIHAIEHOTO Pa3JIdns IPUPOIB! YIPYTHX H 3JIEKTPOMArHUTHBIX BOJIH.
VI3n0keHHe CyTH 3KOJIOTHYECKUX MPOOJIEM, CBA3aHHBIX C

3JIEKTPOMArHUTHBIMU KOJIeOaHMAMH M BOJHAMH.

OOBACHEHHE POJIM ICKTPOMArHUTHEIX BOJH B COBPEMEHHBIX HCCIIENOBaHUSX
Bcenennoi.

5. Onnruka
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IIpupona ceera

[TpuMeHeHHe Ha MIPaKTHKE 3aKOHOB OTPa)KEHHMS M IIPETIOMIICHHS

CBETA IPH PEILCHNH 3a/]aY.

Ompenenenue CEeKTPalIbHBIX I'PaHHUIl YyBCTBUTEIBHOCTH 9€I0BEYECKOTO I1a3a.
YMeH#e CTPOUTh N300paXEHUS IPEIMETOB, JaBaEMBbIe JTMH3aMHU.

PacueT paccTOsSHIS OT JIMH3BI 10 H300paXeHNUs [IpeaMeTa.

PacyeT onTHYECKON CHIIBI IMH3HL.

H3mepenue GOKyCHOTO pacCTOSHHUS JIMH3BL.

HWcopITanue MoJeielt MUKPOCKOIIA U TEJIECKOIA

Boinosbie
CBOMCTBA
cBeTa

Ha6mionenne sisneHus uHTepdEpeHINH 3JEKTPOMArHUTHBIX BOJIH.
Habmronenue sBieHus TuQpakiiiy 31eKTpOMarHiTHBIX BOJIH.

Hab6nonenue SBIEHNS MOSPU3ALUH JIEKTPOMarHUTHBIX BOJIH.

Vi3aMepeHue IUTMHEI CBETOBOU BOJIHBI IO pe3ysibTaTaM HaOIIONCHUS

sBJIeHAs uHTepdepeniy. Habmonenue sBneHus IuQpakiuy cBera.
Habmonenye sSBIeHUS NOJSPU3alUH U TUCIEPCHH CBETA.

[Towck paznuyuii ¥ CXOACTBA MEXTy IU(QPAKIIMOHHBIM U IUCIIEPCHOHHBIM
CIIEKTpaMH.

[NpuBenenne MpUMEPOB MOSIBICHUS B IIPUPOJIE U UCIIOIH30BaHUS B

TeXHHUKe ABJEHUH HHTephepeHINH, TU(PaKLUY, TONAPU3AIUH U TUCTIEPCUU
CBETA.

[lepeunciienyie METONOB IO3HAHUS, KOTOPHIC MCIIONB30BAaHBI IIPH H3YYEHHH
YKa3aHHBIX SBJICHUH.

6. JJ1IeMeHThI KBAHTOBOMH PU3HKH

OcHOBBI
CIenaabHON
TEOPUH
OTHOCHTEILHOCTH

OO0pscHEHUe 3HAYMMOCTH onbITa MaiikenscoHa-Mopin.

dopMyTMpoBaHUE MOCTYJIATOB.

O0mpsicHenue 3ddexra 3amMeNICHUS BpEMEHH.

Pacyer 3Hepruu noxos, UMIyJbca, SHEpruu

cBOOOIHOH 4aCTHIBI.

BripaboTka HaBBIKOB BOCIPHHHMMATh, AaHaJIH3UpOBaTh, IIepepabaThIBATE U
IpeIbsBIATh HHOOPMAITHIO B COOTBETCTBHH C [IOCTABJICHHBIMH 3aa4aMH.

KBautoBasg onTHKa

Ha6monenue dporoanekrpudeckoro d¢dexra. OObICHEHNE 3aKOHOB
CroieToBa U IaBJICHHS CBETA HA OCHOBE KBAHTOBBIX IIPECTABICHUH.
Pacyer MakcUMaIbHOM KMHETHUECKOH 3HEPIUU 3TIEKTPOHOB IIpH
dboToanextpudeckoM sddexre.

Ompenenenne paboTel BBIXOJIA 3JIEKTPOHA 10 Ipad UKy 3aBHCHUMOCTH
MaKCHMAJILHOM KHHETHYECKOM DHEPrud OTOIIEKTPOHOB OT YaCTOTHI CBETA.
W3smepenune paboThl BBIXOIA IIEKTPOHA.

[Mepeurciienne MpuOOPOB YCTAHOBKH, B KOTOPBIX IIPHMEHSIETCS
6e3uHepIHOHHOCTE GoTodddexTa.

OO6BACHEHNE KOPITYCKYIIIPHO-BOJIHOBOTO Ayaln3Ma CBOHCTB GOTOHOB.
OO6bACHEHHE POJTH KBAHTOBOM ONTHKY B PAa3BUTHH COBPEMEHHON QH3UKH.

duzuka aroma

BrrumciieHue AMHHBI BOJIHBI 1€ bpoiiinsg yacTuIe! ¢ H3BECTHBIM 3HAYEHHEM
HUMITYJIbCa

Habmonenue muHeHYaThIX CIIEKTPOB.

Pacyer 4acTOTHI M JTMHBI BOJIHBI HCITyCKAEMOI'0 CBETA IIPH IIEpExoie
aToMa BOJIOpOJa U3 OJHOTO CTAllMOHAPHOTO COCTOAHUSA B IPYIoe€.
OOBsAcHEHHE IPOUCXOXKIESHUS JTMHEHUATOr0 CIIEKTpa aToMa BOAOPOAA U pa3Inyus
JMHEHYaThIX CIIEKTPOB pa3/IMYHBIX Ta30B.

Hccnenopanue JIMHEHYATOTO CIIEKTPA.

Hccnenopanue npuHIua paboTel JFOMUHECIEHTHON JIaMITBL.
Habmonenne u o0bsAcHEHHE NIPUHLIKIIA ACHCTBHS J1a3epa.

[IpuBeneHue NprMepOB UCIIOIB30BAHUS Jla3epa B COBPEMEHHOM

HayKe U TeXHHUKE.

17




WUcnonp3oBanue ViHTepHeTa [UTs TOUCKa HHGOPMAIUU O EPCIIEKTHBAX
TIPUMEHEHHS Jlazepa

HaGimronenue TpekoB albda-yacTuil B kaMepe Bunbcona.
PerucrpupoBanye SICPHBIX U3TYIEHHH ¢ TOMOIIBIO cyeTyrKa ['eitrepa.
PacueT 5Hepruu CBsI3W AaTOMHBIX SIEP.

OmnpezienieHne 3apsa ¥ MaccOBOTO YHC/a aTOMHOTO Spa, BO3HUKAIOLIETo B
pesynbTaTe paauoaKTHBHOIO pacraja.

Brruncrienue sHeprun, 0CBOOOXAaroIecs py panoaKTHBHOM pacnage.
OnpeneneHne NPOIYKTOB SIEPHON PEAKIHH.

Briuncnenue sHEpruy, 0CBOOOKAoIIelcs IpU AAEPHBIX PeaKIUAX.
[ToHEMaHKe IPEUMYIIIECTB M HEJOCTATKOB UCIIONB30BAHNS aTOMHON
SHEPIUH ¥ MOHHM3UPYIOLIMX U3TYICHUH B IPOMBIIUICHHOCTH, MEIUIIIHE.
M31103%eHHe CYyTH 9KOJIOTHIECKUX POOIIEM, CBI3aHHBIX ¢ OMOJIOTHIECKUM
JEACTBHEM PaIHOAKTUBHBIX U3ITydEeHHH.

ITpoBenenve Knaccu(PpUKany 3IeMeHTAPHBIX YaCTHIl 10 X QH3HYeCKuM
XapakTepUCTHKaM (Macce, 3apsy, BpeMEeHH XKU3HH, CIIMHY H T.I.).
[IpeacraBieHue O XapakTepe YETHIPEX TUIOB QyHIaMEHTAIBHBIX
B3aUMOJEHCTBHHI DIEMEHTAPHBIX YaCTHUIl B BUAE TAOIHIIBL.

[ToHnMaHue EHHOCTEM HAyYHOrO O3HAHUS MHpa He BooOLIe [uts
4eJI0BEUECTBA B LETIOM, & [UIsL KaXKIOT0 00yJaroImerocs JIMYHO, IEHHOCTeH
OBJIAJIEHHS] METOJOM HAyYHOTO TTO3HAHMS UL HOCTHIKEHHUA

ycriexa B JiFo00M BHJIE MPAKTHYECKOH JeITeIbHOCTH.

7. IBosawuusa Beeaennoi

Crpoenue u
pasBHUTHE
Bcenennon

Ha6monenue 3a 3Be31amu, JIyHOH U 1IaHETaMK B TEJIECKOIL.

HaGnmofeHse CONMHEYHBIX MATEH ¢ TIOMOIIBIO TEJIECKOIA B COJTHEYHOTO dKpaHa.
Hcnones3osanre MHTEpHETA TS TIOKCKA M300paXKeHNH KOCMUYECKHX 00BEKTOB U
uadopmanuu 00 Bx 0OCOOEHHOCTAX

O6cyxIeHre BO3MOXHBIX CLIeHapueB dBomonny Beenennoit. Mcnonbszosanue
WHTepHeTa [UIs IOMCKa COBpeMEHHOH HHbOpMalny pa3BuTHH BeeneHHoi.
OueHka HHPOPMALMU C ITO3MIMA €€ CBOWCTB: TOCTOBEPHOCTH, OOBEKTHBHOCTH,
TIOJTHOTBI, aKTYyalbHOCTH M T.JI.

DBOJIIOIHUS 3BE3 L.

I'unotesa
IPOMCXOMKACHUS
ConHeuHoit
CHCTEMEI

Brruncnenue sHepruu, 0CBOOOKAAIOMEHCA TIPH TEPMOSIEPHBIXK PEAKITHIX.
@opMyIHpOBKa IPOOIEM TEPMOSICPHOH SHEPreTHKH.

O6BsiCHEHHE BIUAHUS COTHEYHOH aKTUBHOCTH Ha 3eMIIIO.

ITorrMaHue PO KOCMHYECKHUX UCCIEA0BaHMH, HX HAYYHOTO U 9KOHOMHUYECKOT0
3HAYCHMS.

OGcyXIeHre COBPEMEHHBIX THIIOTE3 0 MporcxoxkaeHuy CoHeYHOH

CucteMsl.
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4. YCJIOBUS PEAJIM3AIINN YUEBHON JUCIHUATIIAHLI

4.1. TpeGoBaHHsi K MHHUMAJILHOMY MATEPHATBHO-TeXHHYECKOMY 00ecTiedeHHI0
Jlng peanm3anuu nporpamMMbl y4eOHOM IUCHHIUIMHBL «PH3uKa» NperyCMOTPEHBl CIEIYyIOUNE
CHEHAIbHbIE IOMELICHHUS:
- kabuHeT «(pU3MKW», OCHAUIEHHHIM 000pyJOBaHMEM: HArJSIIHBIMH [OCOOHMSMH, 3KpaHHO-
3BYKOBBIMH MOCOOUMSMH, HH(OOPMAIMOHHO-KOMMYHHUKALMOHHBIMA CPEICTBAMH; TEXHHYECKUMHU
CpencTBaMK OOYUYEHHS: MarHUTHO-MapKepHOH IOCKOH, MyNnbTUMEIMAaIpOeKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET;
- nabopaTopus, OCHAIEHHAs HaTYpaJbHBIMKM OOBEKTaMH, MOJCIAMH, NprbopaMu U HabOpaMu s
TIOCTAHOBKH SKCIIEPHMEHTA, BCIIOMOTaTeNbHBIM 000py IOBaHUEM.

4.2, YueOHO-MeTOANYECKOE U HHPOPMAHOHHOE 00ecneyeHHe

4.2.1. Kauroobecned4eHHOCTh

HanmeHoBaHMe JIMTEPATYPbI: aBTOP, Ha3BaHue, B | T'oa KoJsinuecrso Hanvune B
H3aHHSA, H3IATEIbCTBO H3AAHUA K3EMILISIPOB 1K TPOHHOM
H3xaHuii B oubauoreke Bal'y

oubauotexe Bal'y B
COOTBETCTBHE €
orocC Co0

OcHoBHast 1UTEpaTypa

Msxunes, lennagnit Axosnesuy. Ousuka: 10 kiacc:
yueOHUK 11t 0611eo0pa3oBaTeNlbHbIX OpraHu3alui ¢
TPHIIOKEHHUEM Ha JIEKTPOHHOM HocuTene : 6a30Bblil U
npo¢unbHbii yposun / I 5. Mskumes, b. B,
Byxosues, H. H. Corcknit ; nmoa pea. H. A.
[MapdentbeBoii .— 22-¢ wu3g. — Mocksa
[pocsewenue, 2013 .— 366 c. : un. + 1 37AeKTPOH.
ont. puck (DVD) (1,02 I'6) — (Knaccuueckuit Kype)
— ISBN 978-5-09-029646-5 .— ISBN 978-5-09-
029758-5 (DVD).

Msikuines, Nennagnit Sxosnaesyy. @usuka: 11 kiace :
y4eOHHK 11 001eobpa3oBaTesibHbIX OpraHM3alUMH ¢
NIPHJIOKEHUEM Ha JJIEKTPOHHOM HocHTeNe | 6a3oBbId U
npodunbuelit  yposuu / I'. . Mskuwes, b. b.
byxosues, B. M. Yapyrun ; nox pea. H. A.
[Mapdenteeroit .— 23-e wusng. — Mocksa
Mpocsewenue, 2014 .— 399 c., [4] n. uB. un. : un,
HopTp., IB. Wi + 1 3nextpoH. ont. Auck (DVD) (885
M6) .— (Knaccuueckuit xypc) .— ISBN 978-5-09-
032373-4 .— ISBN 978-5-09-032234-8 (DVD) .
JdononHuTeIbHAR JIMTEpaTYpa

Ousuka: YuebHuk / [Tuncknit A.A., I'paxosckuii [.10.,
Juk 1O, - 4-e u3 ., ucnp. - M.:@opym, HHL]
HUH®DPA-M, 2017. - 560 c.: 60x90 1/16. - 2017
(TTpodeccuonansHoe obpaszosanue) (Tlepernér 751Y)
ISBN 978-5-91134-502-8

2013 53

2014 53

http://znanium.com/
bookread2.php?boo
k=359353

4.2.2. UaTepHET-pECYPCHI
1. Bubmuorexa Bal'Y http://library.visu.ru/

2. JImutpueBa, E. 1. ®usuka 19 WHKEHEPHBIX CHEHHANBHOCTEH [DneKTpoHHBIH pecypce] :
yuebHoe nocobue / E. U. [IMutpueBa. — DIEeKTpOH. TEKCTOBBIE JaHHBIE. — CapaToB : Al
IIm DOp Mepua, 2012. — 142 c. — 978-5-904000-76-9. — Pexum gpocryna:
http://www.iprbookshop.ru/729.html
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5. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOU JUCIUATIIAHBI

Pezynemamot 00yuenua Memoowt oyenku

~ OGBACHATh M AHAIA3UPOBATH POJB M MECTO (GU3MKH B | MPAKTHYECKHUE 3aHSTHI,
dbopMupoBaHMM COBpEMEHHON HAy4HOH KapTHHBI MHDA, B | ceMHHApBL,

Pa3sBUTHH COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B
IIPAKTHYECKOM JESTeTbHOCTH TIOMICH;

- XapaKTepH30BaTh B3aUMOCBS3b MeXAy GH3UKOK N
IPYTEMH €CTECTBEHHBIMH HAYKAMH;

- XapaKkTepHM30BaThb  CHCTEMHYIO  CBs3b  Mexnay | AHAMBHAYAIBLHBIC 3aNaHNd,

nabopaTopHble paboThI,
KOHTPOJIbHBIE paboTHl,
TECTHPOBaHHE,

OCHOBOIIOJIaraloMMHU HayJIHBIMHA MOHATHAMH: | IPOCKTHO-UCCJICOBATENIECKAA
IPOCTPAHCTBO, BpeMs, Marepust (BEIECTBO, IIOJIE), | AeATEIbHOCTD,
ABH)KCHHC, CHIIA, SHCPI'HA, HaI¥MCaHUe COOOIIECHUH,

— TOHMMaTh M OOBACHATH LEJIOCTHOCTH (PU3HYECKON | pethepaToB, JOKIALOB.
TEOPHH, pa3Nu4aTh I'PaHUIIbl €€ MPAMEHUMOCTH ¥ MECTO B
psny Opyrux GU3HYECKHX TEOPHI;

~ BlajeTb INpPHEMaMH  IIOCTPOCHHS  TEOPETHYECKHX
JI0Ka3aTeNbCTB, @ TAKXKe MPOTHO3MPOBAHUSA OCOOCHHOCTEH
npoTexkanuss QU3MIECKUX ABJICHHH M IPOLECCOB HA OCHOBE
TIOJTyYEeHHBIX TEOPETUYECKUX BBIBOJOB U JOKA3ATEIIbCTB;

~ CaMOCTOATEJIFHO KOHCTPYHPOBATH IJKCIEPHMEHTAJIBHBIE
YCTAaHOBKH  [UII  IPOBEPKHM  BBIIBHHYTBIX  IHIIOTE3,

PacCUYATHIBATH a6COJHOTHYI-O 151 OTHOCHUTECJIBHYIO
MMOTpEITHOCTH,

— CaMOCTOSTCIIBHO ILUIAHUPOBATE U IIPOBOAUTDH (bHBH‘-IeCKI/Ie
OKCIICPUMEHTBI;

— pemath MNPaKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHEHIE H
pacyeTHble QU3MUYECKUE 3a]]a4H C ONOPOH KaK Ha M3BECTHBIE
¢bu3nUecKie 3aKOHbI, 3aKOHOMEPHOCTH M MOJEJIH, TaK U Ha
TEKCThI C M30BITOUHON HH(pOpMaLHEH;

~  OOBACHATH  TpaHUIBl  TPUMEHEHHA  H3YYCHHBIX
dusmueckux Mopenell mNpH peEeHHH (H3MYECKHX U
MEXIIPEAMETHBIX 3a1ad;

—  BBLABHraTh  THIOTE3Bl  HAa  OCHOBE  3HaHHUA
OCHOBOTIOJIaralOMUX  (PU3MYECKHX 3aKOHOMEPHOCTEH H

3aKOHOB,
— XapaxTepHuioBarhb riobabHbIe npo6neMm, CTOAIIHUC TICPEN
YEJIOBCUCCTBOM: SHEPIreTUYCCKUC, CBIPLEBLIC,

SKOJIOTMYECKUE, U POJTh GU3MKH B PEIIEHHH STHUX [IPOOIEM;
—  OOBACHATH MPUHIOUNIBI paboThl ©  XapaKTEPUCTUKH
U3YYECHHBIX MaIVH, IPUOOPOB U TEXHHUYECKHX YCTPONCTB;

— OOBACHATH YCJIOBHS IPUMEHEHUS (PU3nIecKuX
Mojenet TpH pemeHnH (QU3MYECKMX 3a1a4, HaXOIUTh
aIEKBATHYIO TPeUIOKEHHON 3ajade (Gu3nuecKylo MOIEND,
paspemiaTh npobaeMy Kak Ha OCHOBE MMEIOLIMXCH 3HAHMH,
TaK U IIPU TIOMOLIH METOAOB OLEHKH.
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