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MHNOACHUTEJBHASA 3AIINCKA

TunoBas ydeOHas mporpaMma mno yuebHou aucuurmiuHe «Pusnka» pazpadboTaHa
JUIsL yUpeXIeHUH BbIciiero oopazoBanus Pecnyonuku benapych Ha OCHOBE IPUMEPHOTO
yuebHoro miaHa no cnenuansHoctu 6-05-0413-02 «ToBapoBeneHue», yTBepKIACHHOTO
02.12.2022r peructpanuorssiii Ne 6 - 05- 04- 010/mp.

Lenbto yuebHoi aucuuiiiuHbl «Ou3uka» sSBISETCS (OPMUPOBAHUE Y CTYICHTOB
3HAHMM O BaXHEWIIMX (PU3HYECKUX 3aKOHOMEPHOCTAX, JIeKAIIMX B OCHOBE
MEXaHUYECKUX, DJIEKTPUYECKHUX, ONTHYECKHUX, CIEKTPAIBHBIX M JIPYTMX METOJ0B
MU3MEPEHUN U KOHTPOJIA NTOKA3aTeIeH Ka4yeCTBA PA3JIMYHBIX BUJOB MATEPUAIIOB, TOBAPOB
U TPOAYKLHHU; O3HAKOMIIEHHE C TEOPETUYECKUMHU OCHOBAaMH (PU3NYECKUX 3aKOHOB,
SABJICHUM, MPUHLWUIOB M IIOHATHM; O3HAKOMJICHHE C YCTPOWCTBOM H NPHUHIUIIOM
JEHCTBUSL COBPEMEHHOTO 000PYAOBAHUS U YCTPOUCTB, UCIOIb3yEMOIO JIJIsl IPOBEICHUS
bu3nueckux uccienoBanui. Mzyuenue 1aHHONW y4eOHON TUCHUIUIMHBI HEOOXOAUMO ISt
HOJTOTOBKM  CHEIUAJIMCTOB  BBICOKOM  KBaIM(PUKAIMK, CIHOCOOHBIX IPUMEHSThH
COBpPEMEHHbIE (DU3MUYECKUE METOJbl HCCIEJIOBAHMM, a TaKXKe IOCTH)KEHHS HAayKd U
TEXHUKH B IIPAKTHYECKON JEATEIbHOCTH TOBAPOBEAA-3KOHOMHUCTA.

3amayu, KOTOpBIE CTOSAT NEPE U3yUYEHUEM yUeOHOM TUCIUILTUHBIL:

— HW3YYEHHUE CTYIEHTAMH OCHOBHBIX 3aKOHOB, SIBICHUI U MOHATUNA (DU3UKH;

— 03HAKOMIJIEHHE CTYAEHTOB C TEOPETUYECKUMU OCHOBAMHU (PU3NUYECKUX METOJ0B
HCCIICIOBAHMUIA;

— UW3y4YeHUE  CTyJeHTaMu  (U3MYECKMX  METOJOB  KayeCTBEHHOIO U
KOJIMYECTBEHHOTO aHAJIN3a U PA3JEJIEHUs BELIECTB;

— O03HAaKOMJIEHHUE CTYJEHTOB C YCTPOMCTBOM M MPUHLHUINIAMHU (PYHKIIMOHUPOBAHUS
o0opy1oBaHUs AJIsl NPOBEACHUS (PU3NUECKUX UCCIIEOBAaHU;

— W3Yy4YEHUE CTYJECHTaMH MEXAaHWYECKHX, aKyCTHYECKHX, DJIEKTPUUYECKHUX,
MAarHUTHBIX U ONITHYECKUX CBOMCTB ChIPbsl U TOBAPOB,;

— pa3BUTHE M 3aKpEeIUICHHE MPAKTUYECKUX HABBIKOB 1O MPUMEHEHHUIO
(bU3MYECKUX METOJOB HCCIIEIOBAHMUS U aHAIHU3A.

[Ipy w3ydenun y4eOHOW JUCHMIUIUHBI CTYJIEHT JOJDKEH (OPMHUPOBATH
CIEAYIOIIYIO aKaIEMUYECKYI0 KOMITETEHIIUIO:

— BIIK-4. Vcnons30BaTh 3HAHUS O XUMUYECKUX U (PU3NYECKUX CBOMCTBAX CHIPHS
Y MaTE€pUAJIOB MIPU ONPEACIICHUHN UX BIUSHUS HA KAYE€CTBO TOBAPOB.

B pe3ynpraTe u3yueHus: yaeOHOM NUCUUIUIMHBI CTYACHT JOJDKEH:

3HamMb:

— OCHOBHBIE 3aKOHBI U SIBICHUS (PU3UKH;

— METOJIbl HCCIEAOBaHUS (PU3NYECKUX CBOWCTB BELIECTB M HAMpPaBJICHUS HX

UCITOJIb30BAHUS B TOBAPOBEACHUH U SKCIIEPTU3E TOBAPOB;
— NPUHIUIBI AEHUCTBYSI pAa3IUYHbBIX YCTPOMCTB U MPUOOPOB U UX HA3HAUECHUE;
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— METOJIMKH PEIICHUS TUTIOBBIX (DU3UIECKUX 3a7a4;

ymemo:

— HCTIOB30BaTh 3HAHUS OCHOBHBIX 3aKOHOB E€CTECTBEHHOHAYYHBIX IUCIMILTAH
JUTsl o0ecriedeHus: KauecTBa U 0e30MacHOCTH MOTPEOUTENHCKUX TOBAPOB;

— YBA3BIBaTh (PU3UYECKUE U TEXHUUYECKUE CIOCOOBI BO3JIEHCTBUS Ha BEIIECTBO C
KOHKPETHBIMU CBONCTBAMHU OOBEKTOB MCCIICIOBAHUS;

— CaMOCTOSATEILHO BBITIONHATH SKCIIEPUMEHTAIBHBIE U3MEPECHUSI M OIICHUBATh X
pe3ynbTaThl;

enaoemu:

— 3HaHUSAMHM O BAKHEUIIUX (PU3MUYECKUX 3aKOHOMEPHOCTSX, JIEKAIIMX B OCHOBE
MEXaHUYECKUX, dJIEKTPUICCKUX, ONTHICCKHUX, CIEKTPATBHBIX U IPYTUX SBICHUH;

— METOJIaMi M3MEPEHUH U KOHTpOJs (U3MYECKUX TOoKazareyled KadecTBa
pa3IMYHBIX BUAOB MaTEPHUAIOB, TOBAPOB U MPOAYKIIUU.

VYyebnas mucuuruiiHa «@®u3KMKa» HEPa3pbIBHO CBs3aHa C JAUCIUIUIMHAMHU
«Xumus»  (paszfenbl:  aTOMHO-MOJICKYJSIpHOE ~— y4YeHHE,  CTPOEGHHE  aTOMOB,
B3aUMOJICUCTBUSL MEXAY MOJEKYJIaMH, JUCIEPCHbIE CHUCTEeMBbl U Jp.), «Bpicimas
MaTeMaTHKay (pa3[eNnbl: OCHOBBI MAaTEMaTHYECKOTO aHAlM3a M TEOPUU BEPOSITHOCTH,
MeTobl TU(DPEPEeHIINATIBHOTO U UHTErPaJIbHOTO MCUYUCICHUS U Jp.), «KoMIbroTepHbie
UH()OPMAITMOHHBIC TEXHOJIOTUI.

B cooTBercTBUM ¢ MPUMEPHBIM y4E€OHBIM TUIAHOM ClienuaibHOCTH 6-05-0413-02
«ToBapoBeaeHNE» TIporpamMma 1o yuyeoHou aucruruinie «Pus3uka» paccunTaHa Ha 244
yaca, U3 HUX ayJUTOpHBIX 3aHsATUN 128 uvacos. [IpuMepHoe pacmpesneneHue Mo BUIam
3aHATUN: JEeKUUid — 52 dacoB; mabopaTopHbIX 3aHATHH — 76 yacoB. Pexomenmyemas
(dopMa TeKyIIero KOHTPOJISI — 3a4eT, FIK3aMEH.



INPUMEPHBIA TEMATUUYECKHWUM IJIAH

KonungecTBO Yacos

Ne
HaumenoBanne TeMbl a6
TEMBbI Texwun abopaTopHbIE
3aHITHS

Brenenue.
OO6paboTKa pe3yJbTaTOB U3MEPEHHUMN U PACUETOB. 2 4
KoHTpoJIbHO-N3MepUTENbHBIE TPUOOPHI

1. | ®u3nueckre OCHOBBI MEXaHUKHU 6 16

2. | MonekynspHas ¢u3uka 1 TEpMOIUHAMUKA 4 4

3. | ArperatHble COCTOSIHUS BEIIECTBA 4 4

4. | DnexkTpocTaTuka 6 8

5. | DnekTpuYecKuii TOK 6 4

6. | DaeKTpOMarHeTu3M 6 8

7. | Onruka 10 12

g | KBaHTOBO-ONTHYECKHE ABICHNUS, CTPOCHUE aTOMA, 8 16
DJIIEMEHTHI SIePHON (PU3UKH

Hroro 52 76
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COJEP KAHUE YYEBHOI'O MATEPUAJIA

Beenenue

[Ipeamer, nenu u 3amauu u3ydeHuss quciuiuinabl «Dusnkay. CTpykTypa, 00BeM,
poJib M MECTO Kypca B TMOATOTOBKE CIHEIUATUCTOB KBaJU(pUKAIIMK «TOBapOBE/I-
DKOHOMHUCT». MeToasl (HU3UIECKOTO HCCISIOBAHUS: OIBIT, THIOTE3a, JKCIIEPUMEHT,
Teopusi. PU3NYECKUE SIBJICHUS U 3aKOHOMEPHOCTH KaK TEOPETUUYECKAS] U MPAKTHUYECKAS
OCHOBa TOBapoBelcHUsS. PU3NYECKHE METOAbl BO3ICHCTBHUS HA BEIIECTBO, METOIBI
UCCIICIOBAHUSI ChIpbS M TOBApPOB, IMOKA3aTEIM KauecTBa, METOAbl KOHTpois. CBs3b
(bU3HUKY ¢ APYTUMH HayKaMH.

Tema 1. ®usnuecKkue 0CHOBBLI MEXaHUKH

IIpenmer mexanuku. IIpocTpancTBO M Bpems, CUCTEMBI OTCYeTa. MeXaHUu4ecKoe
nBrkeHue. Ousnueckue MOJEIIN: MATEPUANIBHASA TOYKA, CHCTEMA MAaTEPUAJIbHBIX TOYEK,
aOCOJIIOTHO TBEPJOE TENO, CIUIOIIHAs Cpefa. DJIEMEHThl KMHEMATHUKU MaTepHaIbHOM
TOYKH. JIMHENHas CKOPOCTh U ycKopeHue. KpuBonuuelHoe nBuxenune. HopmanbHoe u
TAHICHIUAIBHOE YCKOPEHMs. YTIJIOBasi CKOPOCTh M ycKopeHue. CBs3b MEXIy
JIMHEWHBIMHA U YIJIOBBIMH CKOPOCTSIMH U YCKOpEHHsIMU. KMHEMaTHKa IOCTYyNaTenbHOTO
Y BpalaTeIbHOr0 JBUXKEHUS TBEPIOIO Tea.

OcCHOBHBIE TIOHATHS W BEIWYMHBI JUHAMUKU. Cuhia, Macca M HMILYJbC Tena.
3akoHbl TUHAMUKH. 3akoHbl HbIOTOHA. 3aKOH HMHEPLUMU W WHEPIUATIbHBIE CUCTEMBI
OTCUETAa. 3aKOH COXPAaHEHUs HUMITylbca. PeakTnBHOE IBHKEHHME. 3aKOH BCEMHUPHOTO
TATOTeHUs. Bpamenne tena BOKpYr HENMOJABUKHOM OCU. Bpamarommii MOMEHT, MOMEHT
nHepund. OCHOBHOE YPaBHEHUE TUHAMUKH BPAIIATEIIBHOTO IBUKEHUS.

Pabora, sHeprus. PaGora mepeMeHHOW CHIIBI, MOIIHOCTh. lloTeHIManmbHAs u
KUHETUYECKAass DJHEpPrus. 3aKOH COXPAaHEHUS OJHEPrMM B MEXaHHWKE. YIpyras
nedopmarus, 3akoH ['yka. Mexanudeckoe HampspkeHue. [lmactuueckas gedopmarius.
VYnap. Dueprus ynpyro aedhopmupoBaHHOro tena. Cusa TpeHusl.

Konebarenbnoe  nBwxkenue. [apmoHmueckue — KojeOaHus.  YpaBHEHHUE
rapMoHu4eckux koieOanuil. [IpyXxuHHBINA, (PU3NUECKUN U MATEMATUYECKUN MASITHUKU.
3aryxaoiiue M BbIHYXKICHHbIE KOJIeOaHUs, PE30HAHC. ODHEPrus TapMOHHYECKOTO
KojebarenbHoro JBmkeHud. OOpa3oBaHUs MEXaHMYECKHMX BOJH B YHOPYrol cpene.
[Tonepeunsie ¥ MPOAOIBHBIE BOJIHBI. JlJIMHA BOJIHBI, CKOPOCTb, MEPUOA. YPABHEHHUE
oerymieit BosiHbl. CTOsIuME BOJTHBI. 3BYKOBBIE BOJIHBI, XapAaKTEPUCTUKH 3BYKA.

DJIEMEHThl PENATUBUCTCKOM MexaHuku. l[locTynarel crnenuanbHOM (4acTHOW)
TEOPUU  OTHOCHUTENIBHOCTH. OTHOCHUTENBHOCTh [JJWH W  OTPE3KOB  BPEMEHHU.

PensituBucTCKHA ~ MMITYJIBC. OCHOBHOM  3aKOH  PENIATHUBUCTCKON  JUHAMHKHU
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MATEPUATIBHOW TOYKHU. PEIITUBUCTCKOE BBIPAXKEHUE I KUHETHYECKOW DSHEPTHM.
B3anMocBsi3b sHEpruu U Macchl. [ paHuIbl MPUMEHUMOCTH KJIACCUUYECKOM MEXAHUKH.

Tema 2. MoJieky/sipHasi Gu3MKa ¥ TEPMOAMHAMUKA

TepmoauHaMHUUYeCKuE IapaMeTpbl. YPaBHEHUE COCTOSIHUSA HJICAIBHOTO U
peanbHOro rasos. M3omnponecchl. 1'a30BbIe 3aKOHBI. YpaBHEHUE COCTOSHUS UACAIBHOTO
raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETUYECKON Teopuu rasa. Pacnpenenenue
MOJIEKYJI 110 CKOPOCTSM U dHeprusiM. CpeHss KUHETHYeCcKas SHeprusi Mosiekyi. Pabora
pacuupenus rasza. [lepBbiii 3akoH TepMoanHAMUKHU. TernnoeMkocTh. CTeneHu CBOOObI
MOJIEKYJ, paclpelesieHue SHEPrHMHM IO CTENEHSM CBOOOAbl. BHyTpeHHss sHeprus
MJICaJIbHOIO rasa.

OOpatumble 1 HeoOpartumble mpouecchl. Kpyrossle npoueccsl. ukn Kapho.
TernnoBble U XOJOAWIBHBIE MAIIMHBL. DHTPONHS. BTOPOI 3aKOH TEPMOINHAMUKH.

HepaBHoBecHble mponecchl. SIBieHMsA IepeHOca B TEPMOJAMHAMUYECKHU
HepaBHOBECHBIX cucteMax. Juddysus. TermnonpoBoaHOCTh. BA3KOCTS.

Tema 3. ArperaTHblie COCTOSIHMSI BellleCTBA

[Tonsitue ¢as3pl U cTpykTyphl. ['a3000pa3Hoe coctosiHMe. PeanbHble Tas3bl.
VYpaBuenne Ban-aep-Baanbca. BHyTpeHHsIst sHeprus peaibHOrO rasza. Kpurtuueckoe
COCTOsIHME BelecTBa. [lnazMenHoe cocTossHue BelecTsa.

AKunkoe cocrosgHue BemiecTa. [[aBieHHe HaCBHILIEHHOrO mapa. TemmepaTypbl
KUIICHUsT U 3amep3aHusd. lloBepxHOocTHOe HaTspkeHue. IIOBEpXHOCTHO-AaKTHUBHBIE
BemiecTBa. JlaBieHME TMOA MCKPUBICHHOM IIOBEPXHOCTHIO KHUJKOCTU. SIBIeHUS
CMayMBaHUs U HecMaunBaHusl. KanmuisipHble sSIBIICHHUS.

TBepaoe cocrosinue BemiecTBa. OCHOBHBIE CBOMCTBa TBEPIBIX Tell. AMopdHoe
cocrosiHue. Kpucraiummueckue coctosiHue. TUIbl KPUCTATUIMYECKUX CTPYKTYD, PELIETKH
bpaes. JledgekTsl kpucTayuinueckux pemetok. Kuakue Kpuctamibl. H3meHeHue
arperaTHoOro coctosiHus Beulectsa. Ma3zoBbie mepexoabl NEPBOIO U BTOPOTO POJIA.

Tema 4. DnekTpocTraTnka

3aKOH COXpaHEHHUs HIIEKTPUUECKOro 3apsiia. B3aumonencTBHe 3IEKTPUYECKUX
3apsAn0B, 3akoH KylloHa. DJIEKTpOCTAaTHYECKOE TO0JIe, HampsHKEHHOCTh. [IpuHnmmn
CYNEpIO3ULIMUA TOJIeH. DHEpPreTuyeckasl XapakTepUCTHKA 3JIEKTPOCTATHYECKOTO MOJIS.
[ToTennman, pa3HOCTh MOTEHLMAJIOB, HANPSKEHUE. DKBUIOTEHIIMAIBHBIE TOBEPXHOCTH.
CBs13b MEXy OTEHIIMAJIOM U HAMIPSKEHHOCTBIO.

JINBJIEKTPUKU B 3JEKTpOCTaTHYECKOM moJie. [lonspuzanust QU3JIEKTPUKOB, BHUJIBI
HOJIIPU3ALUH. [Tonsspn30BaHHOCTB, IUDJIEKTpUYECcKast POHULIAEMOCTb,



JTUAJIEKTpUYECKast BOCITPUMMYHBOCTb. CerHerosieKTpHKH, MbE303JIEKTPUKH,
HNUPOIEKTPUKH, DIIEKTPETHI.

[IpoBOIHUKM B 3JEKTPOCTATHYECKOM Moje. PacmpeneneHue 3apsioB B
IPOBOJHUKE. DJIEKTPOEMKOCTh IMPOBOAHUKOB. KOHJIEHCATOPBI U HUX OCHOBHBIE BUJBIL.
[lapamienbHOe W TMOCIENOBATEIBLHOE COECAMHEHUE KOHIEHCATOpPOB. JlM3neKTpuyeckue
HOTEPH.

Tema 5. DnexkTpuvecknii TOK

Onexktpuyeckuid TOK. TOK mpoBOAMMOCTH. MICTOUHHMK TOKa. DJIEKTPOJABHKYILAS
cwia. 3akoH OMma B uHTerpajgbHON U quddepeHunansHon Gopme. [locnenoarensHoe U
napajuienbHoe coequHenre npoBoaHUKOB. [IpaBuna Kupxroda. 3akon oy - Jlenua
B MHTErpajibHOM U nuddepennuanbHoil popme. OCHOBBI TEOPUU IIEKTPOIIPOBOJHOCTH.
3aBUCUMOCTB CONPOTUBJIEHUS METANIOB OT TeMIepaTypbl. CBEpXIpPOBOAUMOCTb.

Pabora BbIxoga. KoHTakTHas pa3HOCTh MOTEHUUANOB. DJEKTPOHHAS SMHUCCHS.
TepMO3JIEKTPUUECKUE SIBIICHUS.

DNEKTPUYECKUNA TOK B ra3ax. JJIEKTPHUYECKUI TOK B KUIKOCTAX. 30HHAS TEOPHSI
TBepAbplXx Ten. IlomynpoBoanuku. CoOcTBeHHass M IpPUMECHAs MNPOBOAMMOCTb.
3aBUCUMOCTB IPOBOJUMOCTH ITOJTYIIPOBOJAHUKOB OT TEMIIEPATYPHI.

Ilonatue o mepemeHHOM TOKe. 3akoH Owma 1 mepeMeHHoro Ttoka. IlomHoe
CONPOTHUBJIEHUE LIENHU IEPEMEHHOTO TOKA.

Tema 6. DieKTpOMarHeTu3m

MaruauTtHoe none. MarautHas UHAYKUUs noJis. 3akoH Amnepa. KoHTyp ¢ TokoM
B MarHuTHOM noJie. HampaBineHne ¥ MarHuTHbIM MOMEHT MAarHUTHOTO IIOJIA.
Hanpsixennocts MarHuTHOTO noJist. 3akoH buo - CaBapa - Jlannaca U ero npuMeHeHHUE.
[ToTok BekTOpa MarHUTHOM WHAYKUMH. llepemelnieHne MNpoBOJHMKA C TOKOM B
MarHuTHOM Toje. J[BukeHue 3apsnoB B MarHuTHOM mose. Cuna Jlopenua. Dddekt
XoJa.

SIBneHHE DIEKTPOMArHUTHOM HHAYKIMM, NpaBwio Jlenma. 3akon ®apanes -
MakcBenna. [IprumMeHeHuEe 3JIEKTPOMATHUTHOM WHAYKIUU. SIBI€HHWE CaMOWHAYKIIUH.
NunykTtuBHOCTh. TOKM IpU 3aMBIKAHUM W Pa3sMBIKaHUM LENU. SIBIeHUE B3aUMHOU
VHIYKIHH.

MarnutHoe moJie B BelIeCTBE. MarHuTHble MOMEHTBI aTOMOB. MarHeTuku,
MAarHuTHasi BOCIIPUUMYUBOCTh. HamaranueHHOCTh. MaruuTHas NpOHUIAEMOCTh CPEBI.
JlnamarHeTuku,  mapaMarHeTUKH, dbeppomMarHeTUKH. JloMeHHas  CTpyKTypa
dbeppomaraeTukoB. MarauTHBIN THcTepe3nc. Touka Kiopu.
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DneKTpOMarHuTHbIE KoJjieOaHuss U BoOJIHBL. KonebarenbHbll KOHTYp. OCHOBBI
Teopun MakcBemia A 3JIEKTPOMArHUTHOIO MoJisA. ['eHepanus 3JIeKTpOMarHUTHBIX
BOJH. [1IKkana 3JIeKTPOMarHuTHHIX BOJIH.

Tema 7. OnTuka

OCHOBBI KOpIYCKYJISIPHOW M BOJIHOBOM mHpupoabl cBera. IIpunimn IroiireHca.
OneKTpoMarHuTHass npupoga cBera. OTpakeHHME M MPEJIOMIICHHE CBETA. 3aKOHBI
reoMeTpudyeckod onTuku. ToHkWe JnuH3bl. Ontudeckue mpudopsl. Paspemaromnias
CIIOCOOHOCTH onTHYeckux mpudopoB. Hepocratku mzobpakenus B guH3ax. OCHOBHbBIE
dboToMeTpuYECKUE BETUUUHBI.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. MHTepdepeHius cBera.
NutepdepeHius oT IBYX KOTEPEHTHBIX MCTOYHUKOB cBeTa. MHTepdepeHius cBera B
TOHKUX TUIeHKax. Wutepdpepomerprl. dudpakums cera. Ilpunnun [roiirenca -
Openens. Audpakuus Ha 0oAMHOYHON 1menu. Judpakimonnas pemerka.

[Tomapuzanuss cBera. EcTeCcTBEHHBIM W NOJSAPU30BaHHBIM CBeT. llomydeHue
MOJISIPU30BAHHOTO cBeTa. [lomspusanms cBeTa Npu OTPAXKEHUU U MPEIOMIICHUH. 3aKOH
bprocrepa.  [IBynyudenpenmominenue.  Ilomsgpusatopsl.  BpamieHue — IUIOCKOCTH
nonspusanuu. [lomapumerpsl. ckyccTBEHHas onTHYECKask aHU30TPOIIHS.

Jucnepcust cBeTa, dJIEKTPOHHAsI Teopus Aucnepcuu ceera. lIpusmarnueckuili u
TU(paKkIMOHHBIN ceKTpbl. CHEeKTpanbHbIA aHAIU3.

[Tormomenne crera. 3akon byrepa - JlamOepta - bepa. Paccesnue cBera. 3akoH
Panes.

Tema 8. KBaHTOBO-ONITHYECKHE SIBJIEHHS], CTPOEHHE aTOMA,
3JIEMEHTBI AIePHOH (PUUKU

TennoBoe u3nyyenue. Pacnpenenenye sHEPTUM B CIEKTPE TEMIOBOTO U3TyUCHHUS.
3akoHbI U3Iy4eHUs a0COMI0THO YepHOoTOo Tenma. Dopmyna [Inanka n kBaHTOBAs THIOTE3A.
dorosnektpuueckuii  dpdexr. 3akonsl BHemHero ¢Gotoddpdexra. YpaBHeHUE
OuHmTeRHa s BHemHero (orodddekra. DOTOHBI, Macca U UMIYJIbC (OTOHOB.
Dddexr Komnrona. /laBienue ceera.

AnepHass mMojaenb aroMa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOPOJA.
Crpoenue artoma, moctyiarbl bopa. DHepretnuecku ypoBHHU. [loHsiTHE O CTpoeHHH
MHOT'03JICKTPOHHBIX aTOMOB M OOpa30BaHUM ONTHUYECKUX W PEHTICHOBCKHUX CIIEKTPOB.
BbiHyXIeHHOE U3JIydeHUEe, ONTUYECKHE KBAHTOBBIE I'€HEepaToOphl. PEHTI€HOBCKUE JIyUH.
TopMo3HOE M XapaKTEpUCTHUUYECKOE PEHTTCHOBCKOe wu3lydeHue. Judpaxuus
PEHTIEHOBCKOTO U3JIyYEHUS.

JIroMuHECUEHIMS U €€ BUIbl. JIIOMUHECUIEHTHBIN aHAJIU3.



10

BonHoBBIE CBOMCTBA 371EMEHTAPHBIX YacThll. KopnyCKyIspHO-BOJIHOBOM Jyaanu3M
marepun. Dopmyna ae bpoits. [lpunnun HeomnpenenenHocred ['eiizenbepra.
VYpasuenue lllpeaunrepa s cTanMOHAPHBIX COCTOsSHUN. BomHoBas ¢GyHKIusS u ee
CTATUCTUYECKUN CMBICII.

CocraBHBIE YacTH AaTOMHOIO sApa. SnepHble CWiIbl. OHEPrus CBSI3U H
YCTOMYUBOCTD fAliep. PaqnoakTUBHOE U3IIyYEHUE U €r0 BUBL. 3aKOHBI PaJIMOAKTUBHOTO
pacrniaga. 3akoHOMepHOCTH anb(a- u Oera-pacnana. ['amma-uznyuenue. Peructpanus
PaaOaKTUBHOIO M3JIyYeHUA. SIepHbIE peaklIMi UX OCHOBHBIE TUIIbI. Peaknus aeneHus
anep. Llennas spaepnas peakuus. Peakuys cunTe3a aroMHbIX siaep. [lonarue o suepHoi
DHEPIEeTHKE.
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NHOPOPMALINOHHO-METOANYECKASA YACTD

Memoouueckue pekomeHoayuu no OP2aHU3AUUU CAMOCH OAMENbHOT
pabomul cmyoenmog no yueonou oucyuniune « Quzuka»

B oBnameHunm 3HaHUSAMU Y4YeOHOM [MCUUIUIMHBI BaXXHBIM 3TallOM SIBISIETCA
camMocTosiTeNibHAsE paboTa CTylneHToB. PekomeHayercs OIOKET BpEeMEHH IS
CaMOCTOSITENILHOM paboThl B cpeiHeM 2—2,5 yaca Ha 2-X 4aCOBOE ayJUTOPHOE 3aHATHE.

OCHOBHBIMU HANpPaBICHUSIMH CAMOCTOATEIHLHON PaOOTHI CTYJCHTA SABIISIOTCS:

® TIEPBOHAYANFHO MOAPOOHOE O3HAKOMJICHHE C y4yeOHOW mporpamMmoi ydeOHOMH
JUCLUIUINHBL

® O3HAKOMJIEHME CO CIHCKOM pPEKOMEHIYEeMOHl JuTepaTypbl IO Yy4yeOHOH
JUCHMIUIMHE B LIEJIOM U €€ pasjienaM, HaIUYue ee B OMOIUOTEKE U APYTUX JOCTYIHBIX
HMCTOYHUKAX, U3y4eHUE HEOOXOJAUMOU JUTEpaTyphl MO TeMe, oA00p JOMOJIHUTEIBHOM
JUTEPATYPBHL;

® U3y4YCHUE U PACIIMPEHUE JIEKIMOHHOTO MaTepuala MpernojaBaTels 3a Cyer
CHELUATbHON JIUTEPATYPHI, KOHCYJIBTALINM;

® IOATrOTOBKAa K Ja0OpaTOPHBIM 3aHATUAM C H3YYEHHMEM OCHOBHOW U
JOTIOJIHUTENBHOU JINTEPATYPHI;

® [I0JIFOTOBKA K BBIMOJHEHUIO JUATHOCTUYECKHUX (OPM KOHTPOJIA (KOHTPOJIbHbBIE
paboThI U T.11.);

® JIOJAI'0TOBKA K 3K3aMCHY.

JIMTEPATYPA

Ocnognas:

1. 3ucman, I'. A.  Kypc o6mieit ¢puszuku : yaebHOE mocoOue st CTYJEHTOB BBIC-
X y4eOHBIX 3aBEJCHUM, O0YyJArOUIUXCS 0 TEXHUYECKHUM, €CTECTBEHHOHAYYHBIM U TIe-
JIarOTMYECKUM HaIpaBJICHUsIM U crienraibHocTsM : [B 3 1.] / I'. A. 3ucman, O. M. To-
nec. - 3xa. 9-e, crep. - Cankr-IletepOypr : Jlanb, 2021. - T. 1 : Mexanuka. Mosnekysp-
Has ¢puszuka. Konebanus u BosHbl. — 339 c. : ui.

2. 3ucman, I'. A.  Kypc obmieii pusuku : yuebHOE 1mocodue Jijisi CTyI€HTOB BBIC-
X y4eOHBIX 3aBEJICHUM, O0YyJarOUIUXCS 0 TEXHUYECKHUM, €CTECTBEHHOHAYYHBIM U TIe-
JAaTOTUYECKUM HampaBieHusM U crneruanbHocTsM : [B 3 1.] / T'. A. 3ucman, O. M. To-
nec. - Uszn. 8-e, crep. - Cankr-IlerepOypr : Jlanp, 2019. - T. 2 : DnekTpudecTBO U Mar-
HeTU3M. — 352 c. : UL

3. 3ucman, I'. A. Kypc oOuieii ¢pusmuku : yueOHOe mocoOue Ajisi CTYACHTOB BBICIIMX
yUeOHBIX 3aBEJICHU, 00YJAIOIUXCS TT0 TEXHUIECKUM, €CTECTBEHHOHAYYHBIM U TI€aroru-
YECKUM HampaBlIeHUsIM U criendanbHocTsM : [B 3 1.] /T, A. 3ucman, O. M. Togec. - U3a. 7-
e, crep. - Cankr-IlerepOypr : Jlans, 2019. - T. 3 : Ontuka. ®us3rka aTOMOB W MOJEKYI.
®du3nka aTOMHOTO s/ipa U MUKpodacTuil. — 498 c., [2] 1. Wil : WL
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4. I'ynakos, U. P. ®usuka. [IpakTukym 1o pelreHuto 3aaad : [yueOHoe mocobue
JUISL CTYJICHTOB y4pexkIeHui Boiciiero oopasosanus] / U. P. I'ymakos, A. O. 3eHeBuy,
XK. I1. Jlarytuna ; mox peaakuueit U. P. I'ynakoBa. — Munck : UBL Munduna, 2021. —
466, [1] c.

5. Kpamapos, C. O. ®uzuka. Teopus u npaktuka : yaeOHOE ocoOue / oI pe.
C.O. KpamapoBa. — 2-¢ usn., gom. u nepepad. — Mocksa : PUOP : UH®PA-M, 2022.
— 380 c. + Jlon. marepuansl [DneKkTpoHHBIN pecypc]. — (Bbiciiee oOpazoBanue). —
DOI: https://doi.org/10.12737/16689. - ISBN 978-5-369-01522-3. - Tekcr
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1816902 (nara oGparnieHus:
11.05.2023). — Pexxum ocTyIma: o MOIIMUCKE.

Jlonoanumensvhnan:

6. Hukepos, B. A. ®u3suka : coBpeMeHHbI Kypc : yueOHuk / B. A. Hukepos. — 4-¢
u3a. — Mockaa : JlamkoB u K°, 2019. — 452 c. : un. — Pexxum Joctyna: mo nojarnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=573262 (mara oOpaiieHus:
11.05.2023). — ISBN 978-5-394-03392-6. — TeKCT : 3JIEKTPOHHBIH.

7. Jemunuenxo, B. . ®usuka : yuebnuk / B.W. Jlemunuenko, 1.B. JleMugueHko.
— 6-¢ m3xa., mepepad. u gom. — MockBa : UHOPA-M, 2023. — 581 c. + [om.
MaTepuaibl [DneKTpoHHbBIN pecypc]. — (Bpicmee o6pa3oBanue: bakamaspuar). - ISBN
978-5-16-010079-1. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1913243 (mata oopamierus: 11.05.2023). — Pexum
JIOCTYTIA: 10 TOJIITUCKE.

8. bonnapes, b. B. Kypc o6mieit ¢pusuku / b. B. bonnapes, H. I1. Kanamnaukos, I'.
I'. Criupun. — M.: FOpaiit, 2019. — Kuura 1.Mexanuka. — 353 c.

9. ®pum, C. D. Kypc obmieit ¢pusuku : yueOHuk : B 3-x 1. / C. D. @pumt. — 11-e
u3a., crep. — M.: Jlanp, 2020. — T. 2. DJIeKTpUYECKHE U IJIEKTPOMATHETUUYECKHE
aBieHus. — 528 c.

10. @pum, C. O. Kypc obmeit ¢pusuku : yueOnuk : B 3-x 1. / C. D. Opumr. — 9-¢
u3a., crep. — M.: Jlanb, 2020. — T. 3. Onrtuka. AToMHas pusuka. — 656 c.

11. Akcenona, E. H. O6mas ¢uzuxa. Konebanuss u BoiaHbI (IJIaBbl Kypca) : y4.
nocobue / E. H. Akcenona. — 2-e¢ u3a., ucrtp. — M.: Jlanas, 2021. — 72 c.

12. AxcenoBa, E. H. OOmas ¢usuka. Mexanuka (TJaBel Kypca) : ydeOHOE
nocobue / E. H. Akcenona. — 2-¢ uza., ucrtp. — M.: Jlanp, 2021. — 128 c.

13. Cagennes, U. B. Kypc obmieii ¢pusuku : yuebnuk nis BO : B 3-x tomax / U.
B. Casenbes. — 16-e u3n., crep. — M.: Jlanp, 2020. — Tom 1. Mexanuka. MonekynspHas
busuka. — 436 c.

14. Casennes, U. B. Kypc obueit pusuku : yueOnuk ans BO : B 3-x tomax / U.
B. CasenbeB. — 15-¢ usa., crep. — M.: Jlanp, 2019. — Tom 2. DnexkTpuyecTtBo M
maraetu3M. Bonubl. Ontuka. — 500 c.

15. Monotkos, H. fI. OcHoBwl obme ¢uszuku / H. . Monorkos. — M.: THT,
2021. — T. 3. KpucraymoonTuka. KBaHnTtoBsie siBieHusl. ATOMHas U siiepHas (pu3uka. —
324 c.
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MeToanyecKue peKOMeHIalUN 10 OPraHU3aUNH 1 BHITIOJTHEHU IO
CaAMOCTOSITEILHOMH Pad0ThI CTYE€HTOB

[Tpu n3yueHnn yuyeOHON AUCIUILTUHBI PEKOMEHTyEeTCS HCIIOJIb30BaTh CIICAYIOIIHE
(bOpMBI CaMOCTOSATEIbHON pabOThI: pEIIeHHe 3ajad MOoJ KOHTPOJIEM MpEenoiaBaTels;
BBITIOJTHCHHUE JOMAITHUX 3aJ[aHWii; MMOATOTOBKA K BBITIOJHEHHUIO JTAOOPATOPHBIX paboT;
MOATOTOBKA K 3alIUTE JJaOOPaTOPHBIX PAdOT.

PeKOMeH)IyeMbIe cpeacrea THArHOCTUKHU

JUIsl OLEHKH TOCTHXKEHHM CTyA€HTa PEKOMEH]IYETCSl MCIOJIb30BaTh CIEAYIOUIUN
JUArHOCTUYECKU HHCTPYMEHTAPHIA:

— YCTHBIN M (WJIM) TUCBMEHHBIN OMPOC BO BpeMsl JIaOOPATOPHBIX 3aHATUN;

— 3aIlIMTa BBINOJIHEHHBIX Ja00PaTOPHBIX paldoT;

— IPOMEKYTOYHBIM KOHTPOJIb 110 OTJIEIBHBIM pa3ieiiaM AUCIUIUIHHBL

— cobeceoBaHUE NPU POBEACHUH KOHCYJIbTALlUH;

— cJlaya dK3aMeHa.

IIpuMepHas TeMaTHKAa JIa0OPATOPHBIX 3aHATHI

O06paboTKa pe3ybTaTOB U3MEPEHUH, pacyeT NOTPEIIHOCTEN U TOCTPOEHUE TPa(UKOB.
N3mepenne MTuHEHHBIX pa3MepOB C TTIOMOIIBI0 U3MEPHUTENIBHBIX MPUOOPOB.
Omnpenenenne IIOTHOCTH TBEPABIX U KUIKUAX TEll.

OmnpeneneHue yCKOPEHUs CBOOOTHOTO TMaJICHHS C TIOMOIIBIO MasSTHUKA.
OmnpeneneHrne MOMEHTa HHEPIIMHA TBEPOTO TEIIA.

Omnpenenenue MOIyJIsl YIIPYrOCTH TBEPIOTO Tea.

Omnpenenenre CKOPOCTH 3BYyKa B BO3IyXE.

OmnpeneneHue ko3P huireHTa TOBEPXHOCTHOTO HATSHKCHHS KUIKOCTH.

© oo Nk wWNRE

Onpenenenue ko3 PuieHTa BHyTPEHHETO TPEHUS KUAKOCTEM.

[EEY
o

. I/I3yquI/Ie 3dBUCHUMOCTH BA3KOCTH JXUIAKOCTHU OT TCMIICPATYPBHbI.

[HEN
[EEN

. Onpenenenue yaeabHON TEINIOEMKOCTH KUAKUX U TBEPbIX TEI.

[EEY
N

. Onpez[eneHI/Ie TCMIICPATYPbI U y,H@HBHOfI TCILIOTHI IIaBJICHUS TBCPAbIX BCIICCTB.

[HEN
w

. Onpenenenue ko3 PuUIMEeHTa TEMIONPOBOJHOCTH TBEPBIX TE.

[EEY
SN

. OnpenenexHue MEKTPUIECKON EMKOCTH KOHIEHCATOPOB.

[HEN
o1

. Onpenenenre OTHOCUTEIBLHON JUAICKTPUUECKOM MPOHUIIAEMOCTH BEIIECTB.

[EEY
(o))

. Onpenenenue temnepaTypbl Ktopu cerHeTo3ieKTpuka.

[HEN
\‘

. I3Mepenue conpoTUBIEHUN TPOBOJHUKOB € IIOMOIIBIO MOCTa Y UTCTOHA.

[EEY
oo

. I/I3MepeHHe YACJIBHOTO COIMPOTUBJICHUA MMPOBOANINX MaTCPHUAJIOB.

[EEN
O

. U3mepenue yenbHOU 3JIEKTPOITPOBOIHOCTH KUIKOCTEM.

N
o

. Onpenenenve TemnepaTypHOro ko3 duirenta conpoTUBICHUS METAJLIA.
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N3ydeHne 3aBUCUMOCTH MPOBOJUMOCTH MOTYIPOBOIHUKOB OT TEMIIEPATYPHI.
W3ydeHune TemIoBOro JeHCTBUS JIEKTPUUECKOTO TOKA.

N3y4yenue paboThl MOIYIPOBOJHUKOBBIX IPUOOPOB.

OrpenieneHrie FropU30HTAIBHON COCTABIISIIOIIEH HAPSHKEHHOCT MAarHUTHOTO TTOJISE 3EMUTHL.
HccnenoBanne ogaodaznoro tpancopmaropa.

N3mepeHre MOIHOCTH B LIETIAX IEPEMEHHOTO TOKA.

HccnenoBanue paboOTh OTYNPOBOJHUKOBOTO BBHITTPSIMHUTEIIS.

OmnpezeneHne ONTUYECKON CUIIbI JINH3.

Omnpenenenre yBeTUYEHUS MUKPOCKOTIA.

Omnpenenenne KOHIEHTPAIMU paCTBOPOB METOAOM PEPPAKTOMETPHH.

W3ydenue sineHust HHTEpGEPEHIINN CBETA.

N3ydenue siBneHus 1udpakiuy cBeTa B MapajlieIbHbIX JTydax.

W3ydeHne CeKTpOB U3MTyUEHUS U TMOTJIOMICHUSI.

Omnpenenenre KOHIEHTPAIMU pacCTBOPOB caxapa METO/I0M HOJISPUMETPHUH.
Omnpenenenre KOHIICHTPAIIMH PACTBOPOB KOJIOPUMETPHUIECKUM METO/IOM.
HccnenoBanue xapakTepUCTUK (OTORIEKTPOHHBIX TPHUOOPOB.

H3mepenne paaroakTHBHOTO U3TYYEHHUS C TOMOIIBIO CYETUNKA 3apsHKEHHBIX YaCTHIL.



