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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

CO0.02.01 «Duzuka»

1.1. ObaacTh NpUMeHeHHUs1 POTrPaMMbI

Pabouas mporpaMMa JUCIHHIUIMHBI SIBJISIETCS YacThIO MPOTPaMMBbI IMOATOTOBKH CIICIIHAIN-
cToB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC 1o cnermanbHocTr CITO  36.02.01 Betepunapus.

1.2. MecTo y4eOHOH IMCHUIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIENHAJIMCTOB
cpenHero 3BeHa: Jlucuurumaa sBisiercs 6a3oBoi (mameke CO.02) 1 0OTHOCHUTCS K TpyIIe 001e00-
pa3oBaTebHBIX YUCOHBIX TUCIHUILIHH CPEHEro mpodeccroHaabHoro oopazosanus (uuaekc CO).

1.3. Heau u 3agaumn y4eOHOH TMCHUILUIMHBI — TPEOOBAHUSA K Pe3yJibTATaAM OCBOEHHS y4eOHO
AUCHUIIMHBI:

B pe3ynbpTaTe ocBOCHMS IUCHUIUIMHBI 00YYarOIIUICS JOJKEH 3HATD:

c(OpMUPOBAHHOCTH MPEACTABICHUI O poJid U MecTe (PU3UKH B COBPEMEHHOH HaydyHOW KapTUHE
MHUpa, 0 cHcTeMooOpa3yomeil poir (pU3UKK B Pa3sBUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBpE-
MEHHBIX TE€XHOJIOTH, O BKJIa/€ POCCUMCKUX U 3apyOek HBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU;
(bU3NIECKYI0 CYIIHOCTh HAOJIOJaeMbIX SBJICHHI MUKPOMHpPA, MAaKpOMHUpa U Meramupa; ponu ¢u-
3UKH B (DOPMHUPOBAHUH KPYro30pa M GyHKIIMOHATHHONW IPaMOTHOCTH YEJIOBEKa I PEIICHUS MpaK-
TUYECKUX 3a/1ay;

B pe3ynbraTe 0cBOSHUS NUCUUILIMHBI O0yUYaIOLIUIICS 10JIKEH YMETh!
- pacro3HaBaTh (GU3HUYECKUE SBIEHHS (IPOLIECCHI) U OOBACHATH X HA OCHOBE U3yUYEHHBIX 3aKOHOB;

- BJIaACTh OCHOBOIIOJAraroImuMnu (1)I/I3I/I‘I€CKI/IMI/I TMOHATHUAMHU U BECIMYUHaAMH, XapaKTEPUIYIOIUMHA (I)I/I3I/I‘Ie-
CKHEC ITIPOLECChI;

- BIQ/IETh 3aKOHOMEPHOCTSMH, 3aKOHAMU W TeOpusMHU (3akoH BceMupHoro TsroteHus, I, II u III 3akonb
HrroToHa, 3aKOH COXpaHEHHs MEXaHWYECKOI SHEPruy, 3aKOH COXPaHEHHs MMITYJIbCa, IPUHLUI CYNepHO3H-
UM CUJI, IPUHIMIT PABHOIIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOEHUSI BEILIECTBA, Fa30BbIE€ 3aKOHBI, IEPBbIH 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS HJIEKTPUUIECKOTO
3apsna, 3akoH Kymona, 3akon Oma it ydacTka 1emnu, 3aKkoH OMa JIJ1s1 IIOJTHOM 3JIEKTPUYIECKOM 1IeMH, 3aK0H
Jxoyins - JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH COXPAHEHMSI SHEPTUU, 3aKOH IPSIMOIUHENHO-
IO paclpoCTpaHEHUs CBETA, 3aKOH OTPAXEHHs CBETA, 3aKOH IMPEIOMJIEHHUS CBETa; 3aKOH COXPAaHEHHs dHEp-
THH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPAHEHHS AIEKTPUIECKOT0 3apsiia, 3aKOH COXPAaHEHHs MacCOBO-
ro 4Hcia, moctynatel bopa, 3akoH paoakTHUBHOTO paclaja);

- YBEPEHHO HCIOI30BaTh 3aKOHBI M 3aKOHOMEPHOCTH NIPH aHaIH3e GU3NUECKUX SBICHUH U MPOIECCOB;
- YYMTHIBATh IPAHULBI IPUMEHEHHS N3yUEHHBIX PU3MUECKUX MOJEIEH;

- IPpOBOAUTH MPAMBIC U KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJINYHH, BBIGI/IpaH OINTHUMAIIBHBIA CIIOCO0 H3-
MCPCHUA U HUCIIOJIB3Ys U3BCCTHBIC MCTOJbI OLICHKHN HOFpCIHHOCTeﬁ HSMCPGHI/Iﬁ, HUCCICI0BaTh 3aBUCHUMOCTEH
q)HSPI‘IeCKI/IX BCJIMYMH C UCIIOJIBb30BAHUCM IIPAMBIX H3Mep€HHfI;

- O6T)51CHSITI) HOHyT-IeHHBIe pe?:y.HBTaTBI, I/ICHOHBSySI q)HSI/I‘IeCKI/Ie TeOpI/II/I, 3aKOHBI U IIOHATHA, U ACJIaTh BBIBO-
IIB;

-co0Jr01aTh TpaBwiia 6€30MacHOTO TPy/a MPH MTPOBEICHUH UCCIIEIOBAHNHN B paMKaX y4yeOHOT0 SKCIIePHUMEH-
Ta U y4eOHO-UCCIIEIOBATEIbCKON JEATEILHOCTH C UCIOIb30BaHHEM IHU(DPOBBIX U3MEPUTEIBHBIX YCTPOMCTB
1 1a060paTopHOTO 000PYIOBAHUS;

- pewiaTh pacyeTHBIC 3aJa4yM C SBHO 3aJaHHON (PU3NYECKOW MOJE/bI0, UCIONb3Ys (PU3UUECKHUE 3aKOHBI U
MIPUHIIUIIBI,



- IPUMEHSTH MOJyYeHHbIE 3HAHUS 1JI1 OOBSACHEHUS YCIOBHM MpPOTEKaHUs (PU3NYECKUX SBJICHUIN B
MPUPOJIC U JUISI TPUHATUS TMPAKTHUECKUX PEIICHU B MMOBCEIHEBHOMN KU3HU /ISl oOecreueHus 0e3-
OIACHOCTH P OO0paLIEHUH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMU, COXPaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpene;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBbI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4Yacos,
2023,2024
I.H.
MaxkcuManbHas yueOHasi Harpyska (Bcero) 164
O0s13aTenbpHas ayuTopHas yueOHast Harpy3ka (Bcero) 156
B TOM YHUCJIC:
JIEKLIUA 58
nabopaTopHbBIE paObOTHI 49
MPAKTUYECKHE 3aHITHS 49
NIT -
ITpomexyTouHas aTTectanus B popme 9x3amena, op 8




2. TemaTruyeckuii nJjiaH u cogep;xxkanue gucuuminael CO.02.01 «®@uzukay»

O0bem
pasICon i Ten CamOETOR e '53%%%*‘58?33%%32?3;5{§?3§5% o L s 2025 | Xponem
I.H.
1 Z
Pa3znen 1 MexaHuka
Coneprkanue yueOHOTO (JEKIIMOHHOT0) MaTepuaa
K Tema 1.1 1 | Mexanuueckoe npwxkenue. [lepememnienue. [1yrs. CkopocTs. PaBHOMEpHOE TPSIMOJIMHEHHOE V4 1.2
HHematuia NBIDKEHUE. Y ckopeHue. PaBHonepeMeHHOe npsiMoinHerHoe aBuxkeHue. CBOOOIHOE aJeHIe
JIBu>keHue Tena, OpOoIIeHHOTro MOJ] YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
ctu. PaBHOMEpHOE IBIIKEHHE 110 OKPY>KHOCTH.
IIpakTHueckoe 3anaTue Nel Pemenue 3anau no teme «KnHeMaruka u JMHAMHUKA Z
JlaGoparopunasi padora Nel MccienoBanus IBYKEHUS TeJla MO 1EHCTBUEM MMOCTOSHHOM CHU- 2
JIbI.
JlabopaTopHas padora Ne2«ccrnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT Beca Z
Tenay
Tema 1.2 Copepxanue yueOHOro (JIeKIIMOHHOT0) MaTepuana
3akoHbI Mexa- > 1 v T C M i B = T 0 = i
ki HeloToHa epBblii 3akoH HptoToHa. Cuna. Macca. mnynsc. Bropoit 3akon HetoToHa. OCHOBHOI 3aKkoH
kiaccuyeckoit usuku. Tperuii 3akon HeroToHa. 3akoH BcemupHoro Tsarotenus. Bec. Heseco-
MocTb. ['paButanmonnoe noje. Bec. CnocoObl usmepenus Maccel Ten. Cuiibl B MexaHuke. Cubl
B IIPUPOJIE: YIPYTOCTh, TPEHUE, CHIIA TSKECTH.
3 | 3akoH coxpaHeHHs UMITYJIbca PeakTuBHOE BOKeHHE. PaboTa. MomHOCTh. DHEprHs. 3aKOH CO- Z
XpaHEHHs] MEXaHN4eCcKoU 3Hepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUs
IIpakTuyeckoe 3ansaTue Ne2 Penienue 3anau no teme «/3ydyeHne 3aKOHOB COXPaHEHUSI Z
Paznen 2 OcHOBBI MOJICKYJISIDHOM (PM3HKH H TEPMOAHHAMHUKH
Tema 2.1 Copneprxanue yueOHOro (JIEKIIMOHHOT'0) MaTepuasia
Ocropnbt mote- 4 | Ocuosubie monoxenuss MKT. OnbiTHOe 060cHOBaHMEe ocHOBHOTO ntostokeHns MKT. Mexmo- Z
KYJISIPHO — KH- . .
HETHUYECKOH Teo- nekynsipHoe B3auMozeiictBue UneanbHsiii ras. [JaBnenue raza. OcuoBHoe ypaBuenne MKT nis
Ellfll;l‘i g);lf%la-_ uJeanbHOTOo Ta3a. YpaBHeHne MenneneeBa-Kmaneipona. M3omnpoieccs u ux rpaduku. )
NMPoLecchl JlaboparopHas padora Ne3 n3ydeHne U30TEPMUYECKOT0 H30XOPHUUECKOT0 MpOoIecca. Z
Jlaboparopnasi padora Ned. Onpenenenne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa j

JlabopaTopuas padora Ne5 Onpenenenue kodhuieHTa BI3KOCTH KUIKOCTH




\ IpakTuyeckoe 3ansaTue Ne 3 Pemenue 3agad no reme «M3ydeHrue u3onporeccoBy

Tema 2.3
OcHoBBI TEPMO-
ANHAMUKH

Copepxanre yaeOHOTO (JICKIIMOHHOTO) MaTepuana

5

W3meHeHre BHYTpEHHEH SHEPTHH Tra3a MpH TEIiooOMeHe U coBepiieHuu pabotsl. KomnuecTBo
TeroThl. [lepBoe Hagao TepMmoanHaMuku. PaboTa raza npu u300apHOM H3MEHEHHH 00BEMA.
®U3UYECKUI CMBICIT YHUBEPCAIBHOM Ta30BOM MOCTOSIHHOW. [IprMeHeHre mepBoro Havajia Tep-
MOJMHAMUKH K U30IPOLIECCAM.

IpakTuyeckoe 3anaTue Ned Perenue 3a1au no teme «OCHOBBI TEPMOJAMHAMUKI

Tema 2.4.
CaoiicTBa mapos

Copneprxanue yueOHOTO (JEKIIMOHHOT0) MaTepuaa

[Tonstue assl BemecTa. HachleHnHblit map u ero cBoiictBa. BnaxuocTts Bo3ayxa. [Ipubopsr
JUISL OTIpeNIeNICHUs] BIAXHOCTH Bo3ayxa. Kumenume. OT4ero 3aBUCUT TemIepaTrypa KHIICHHS.
Kpurnueckoe cocrosinue BeuniectBa. lloBepxHocTHOe HaTskeHue. CmaumBanue. Kanumisp-
HOCTh. Kanusuisipabie siBIICHUS B IPUPOJIC, OBITY, TEXHHKE.

Tema 2.6
CaoiicTBa TBep-
ABIX TeJa

Copepxanue yueOHOro (JIeKIIMOHHOT0) MaTepuana

7

Kpucramnmueckoe cocrostaue BemecTtBa. Jledopmarus. Tumbsl cBsizeil B kpuctayuiax. Bups
KpUCTa/NIN4YecKuX CTpykTyp. Hedopmarus u e€ Buasl. Mexannueckoe HampsbkeHue. 3akoH ['y-
ka. [lmarpamma pactspkeHus. TemmoBoe pacumpeHue TBEPAbIX Ten. Jledhopmarmst u e€ BUIDL.
Mexannueckoe HampsbkeHue. 3akoH ['yka. Jlmarpamma pacTsbkeHus. TemnoBoe paciimpeHue
TBEPABIX TEI.

‘ IIpakTHyeckoe 3anaTne NeS Pemenue 3agau 1o teme «CBONCTBA TBEPIBIX TEI»

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
DyleKTpUYecKoe
noJje

Copepxanne yaeOHOro (JEKIIMOHHOT0) MaTepraa

8

SIBneHue neKTpU3alny TeN. DIEKTPUUECKUM 3apsal. 3aKOH COXpaHeHus 3apsaaa. 3akoH KymoHa.
DnexTpuueckas MocTossHHasA. [{uanekTpuyeckas NpOHUIAEMOCTh cpenbl. JIUaaeKTpuku. Diek-
TPUUYECKOE T0JIe U ero HanpskEéHHocTh. [IpuHuun cynepnosunuu nojieil. ['padpuueckoe n306-
pakenue nosueil. Pabota, coBepiiaemas cunaMu mosis no nepeMmenieHuo 3apsijaa. [lorenuuan u
Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIIMATBLHBIE TOBEPXHOCTU. CBSI3b MEX/ly HANPSKEHHOCTHIO U
Pa3HOCTBbIO MOTEHUHMAIOB. [I[pOBOTHUKM B 3JIEKTPUUYECKOM MoJ€. JIMAIEKTPUKU B DIEKTpUUE-
CKOM IIOJI€.

OnekrpoémkocTh. Konaencarop. CoenHeHNs KOHIEHCATOPOB. DHEPT Ul ANEKTPUUECKOTO MO
3apsHKEHHOI0 KOHAEHCAaTopa




IIpakTnyeckoe 3ansaTue Ne6 Pemienue 3agau no remMe «JIEKTPUUECKUAA TOK U TPOBOAHUKHY

JlaboparopHasi padora Ne6 «lccienoBaHne 3IEKTPOCTATUYECKOTO MOJISD)

Tema 3.2
3aK0HBI IOCTO-
AAHHOT'0 TOKA

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia

10

®u3nYeCcKre OCHOBBI TPOBOAMMOCTH METAIIOB. [locTosHHBIN 51ekTpruyeckuil Tok. Cunia u
IJIOTHOCTh TOKA. Y CJIOBUSI BOZHUKHOBEHUS AtekTpruueckoro Toka. IJC. 3akonst Oma. Compo-
THUBJICHHE — KaK JJICKTPHUYECKAs XapaKTepHUCTHUKA POBOJHUKA. 3aBUCUMOCTb CONIPOTHUBIICHUS
MIPOBOJIHUKA OT TeMriepaTypsbl. [IoHsITHE O CBEPXIIPOBOIUMOCTH

11

[TocnengoBarenpHOE, MapauIeIbHOE U CMEIIaHHOE coeIMHeHne noTpedureneit. Pabora u moui-
HOCTh ITOCTOSIHHOTO TOKa. 3akoH Jlxkoyins-Jlenna. TennoBbie JeHCTBUS TOKA

JlabopaTopuas padora Ne7 Onpenenenue 3./1.C. 1 BHyTpEHHEr0 CONPOTUBICHUS UCTOYHHUKA
HaIpsHKEHUS

JlabopaTopnasi pabora Ne§ «COopKa 31eKTpUIecKoi 11enu, U3MEPEHUe CUIIbI TOKA U HATps-
YKEHUS Ha €€ Pa3JIMYHBIX YYACTKaX).

HpaKanecxoe 3anaTne Ne 7 PemeHnue 3a4a4 110 TEMC «3aKOHBI IOCTOSTHHOI'O TOKaY

Tema 3.3.
DJIeKTPHYECKUH

TOK B
Pa3IMYHBIX
cpenax.

Con

eprkaHue y4eOHOro (JEKIIMOHHOT0) MaTepraia

12

DNeKTpUUeCKUd TOK B MeTayiaX. DIEKTPOHHBIM ra3. Pabora Bbixoja. DIEKTpUYECKHI TOK
B AJIeKTposuTax. Jnektponn3. 3akoHbl Dapanes. [IpuMmeHeHne 3aeKTpoian3a B TEXHHKE.

13

DnexTpuueckuid TOK B razax M Bakyyme. Monuzauusa raza. Bunbel rasoBbix paspsaos. Ilo-
HATHE O MiazMe. CBOMCTBa M NPUMEHEHHUE DJIEKTPOHHBIX ITYyYKOB.

14

DNeKTpuuecKuid TOK B MOJyNpoBojgHUKAaX. CoOCTBEHHAs MPOBOAUMOCTD MOITYIPOBOJAHHUKOB.
ITomynpoBOIHUKOBBIE TPUOOPBI.

IIpakTnueckoe 3ansitue Ne§ Pemienue 3agau mno teme «DJIEKTPUUYECKHM TOK B Pa3IMYHBIX
cpenax»

Tema 3.4
MarnuTtHoe no-
Je.

Con

epkaHue y4eOHOTo (JIEKIIMOHHOI0) MaTepuaia

15

OTtkpbITHE MarHUTHOTO 1OJs. [I0CTOSTHHBIE MarHUTHI U MarHUTHOE 1oJe 3emin. BuxpeBoit xa-
paKTep MAarHUTHOTO MoJsi. MarHuTHas MOCTOSIHHAs. MarHuTHas MPOHUIIAEMOCTh cpenbl. ['pa-
(udeckoe U300paKeHNUE MAarHUTHBIX ToJiel. MarHUTHBIE TOJIS IPSIMOJTMHEMHOTO MTPOBOIHHKA C
TOKOM, KPYrOBOTO TOKa W COJIEHOWJa. MaruuTtHas WHAyKuus B3aummoneiictBue TOkoB. Jleu-
CTBHE MarHUTHOTO TOJIS HA MPOBOJAHUK C TOKOM. 3aKOH AMriepa. MarHUTHBIN MOTOK.

16

PaboTa o nepememnieHnio MpoBOIHHKA C TOKOM B MarHUTHOM TioJie. [leficTBre MarHuTHOTO I10-
1 Ha JIBoKymuiics 3apsan. Cuna Jlopenna. J[BrkeHue 3apsKE€HHOM 4acTHUIbl B MAarHUTHBIX U

QJICKTPHUYCCKUX IMTOJIAX




17

HanpsixkeHHOCTP MarHUTHOrO nojs. CBA3b MHAYKLHMHM M HANPSYKEHHOCTH MAarHUTHOTO IOJIS.
MaruauTtHble cBOMCTBa BemniecTBa. KpuBas HamarHnduBaHus. MarHuTHas 3auch WHGHOPMAIUU.

IIpakTnyeckoe 3anaTue Ne9 Penenue 3anaq no reme «MarHuTHoe 1oJie»

Pa3znen 4

Koge0anus v BOJIHBI.

Tema 4.1
MexaHn4yecku
KoJIe0aHus

Con

epxaHue y4eOHOro MaTepuasa

1

KonebartenbHoe nBuxkenue. 'apmMonnyeckue KojaebaHus U UX XapaKTepuUCTUKU. JIMHelHbIe Me-
XaHWYECKHe KonebaTenbHble cucTeMbl. [IpeBpaiienre sHeprun mpu KoyieOaTeIbHOM JIBFKECHUH.
PacnipocTpanenue kosebaHuii B ynpyrou cpeze.

JlabopaTopuas padora Nel«/3ydeHne 3aBUCUMOCTH Teproa KOJIeOaHU HUTSHOTO MasiTHUKA
OT JUTUHBI HUTHY

IIpakTnyeckoe 3ausitue Nel Pemenne 3a1au Ha Temy «MexaHu4eckne KoJeOaHusl ¥ BOJHBDY

Tema 4.2
Ynpyrue BoJIHbI

Con

CPIKAHHC y‘I€6HOFO MaTcpurajia

[Tonepeunsle U TPOAOIbHBIE BOIHBI. XapaKTepUCTUKU BOIHbL. IHTEpdepenuus Bonan. [lonsrue
0 AuQpakuy BOJIH. 3BYKOBbIE BOJIHBI. YJIBTPa3BYK U €ro MpUMEHEHHE

Tema 4.3
JuekTpomMar-
HHUTHbIE BOJHBI

Con

epkaHue yueOHOro Marepuaa

DNEKTPOMarHuTHOE I10JIE U €r0 PACIPOCTPAHEHHUE B MPOCTPAHCTBE B BUJIE 3JIEKTPOMArHUTHBIX
BOJIH. OTKpBITHII K0JIeOaTENbHbIM KOHTYp KaK UCTOYHHMK AJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPTHUs dJIEKTPOMAarHUTHOTO 10Js. PU3N4ECKre OCHOBBI PaiiOCBs-
3H.

IIpakTnyeckoe 3ansitue Ne2 Pemienue 3anad Ha TeMy «YIOpYrue M 3J€KTPOMAarHUTHBIE BOJI-
HBD»

Pa3zpen 5

OnTuka

Tema 5.1
IIpupoaa cBera.

Con

ep’kaHue y4eOHOTo MaTepuaa

DneKTpoMarHuTHasi Ipupoja CBeTa. 3aBUCUMOCTh MEX]1y IJIMHON CBETOBOM BOJIHBI M YACTOTOM
AJIEKTPOMArHUTHBIX Koyie0anuii CkopocTh cBeTa. CBeTOBOM MOTOK. OCBEMIEHHOCTD. 3aKOHBI
oceméHHocTU. [Ipunnun ['tolireHca. 3akoHbI OTpaxkeHus: cBeTa. 3aKoHbI npeiaomiieHus. [lon-
HOE€ OTpaKE€HUE CBETA.

JlabopaTopHas padora Ne2«OnpeneneHue nokazaresns MpeaoMIIeHUs CTEKIIa

JlaGopaTopuas padora Ne3 «3yuenue nntephepeHIun cBeTay

JlaGopaTopHas padora Ned «M3yuenne nudpakinu cBeTa C HTOMOIIBIO JIa3epay

JlaGopaTopHas padora Ne5 OnpeneneHue nokasarels NpeIoMIICHUs CTEKIa

IIpakTnyeckoe 3anaTue Ne3 PemeHue 3agau Ha Temy «®oromerpus. ['eomerpuueckas onTu-

N NN N B




| ka»

Tema5.2
BoJiHoBbIE cBoOii-

Conepkanue yqaeOHOro MaTepraia

CTBA CBETA. 5 | KorepeHTHOCTP U MOHOXpOMATHYHOCTh. VIHTepdepeHus cBeTa, ee MposBICHUS B MPUPOIE U Z
npuMeHeHne B TexHuke. Judpakuus cera. J(udpakuus cBera Ha MIETU B MapayuIeIbHBIX Y-
yax./[ucniepcus cBeta. Pa3noxenue 6emoro ceera mpusmoii L{sera ten. Buapl ciektpos. Criek-
TPaJIbHBIA aHAJIN3.

JlaGopaTopHas padora Ne6 «3mepeHue JIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TH(PpaKIIMOH- 4
HOUW PELIETKU»
JlabopaTopHas padora Ne7 «HaOaro1eHre CIUIONIHOTO U JIMHEHYATOrO CIIEKTPOB) 4
IIpakTuyeckoe 3anaTue Ned Perenue 3anau Ha TeMy «BOJIHOBBIE CBOMCTBA CBETA 4
Pa3znen 6 OCHOBBI CTIENMAJbLHOI TEOPUH OTHOCHTEIbHOCTH
Tema 6.1 CopepxaHue yaueOHOro Marepuana
OcHoBBI cCrienu- - - i
AJBLHOM TeopHuu WNHBapuaHTHOCTh MOAYINSI CKOPOCTH cBeTa B BakyyMe. lloctynatel Diinmrelina. [Ipoctpanctso
OTHOCHTCJIRHO- 6 |1 BpeMA CHEIHMaIbHON TeOpUH OTHOCUTENIBHOCTH. CBsI3b MacChl U SHEPrUU CBOOOIHOM yacTu-
cru Lbl. DHEPTHUsI OKOS.
IIpakTnueckoe 3ansaTue Ne5 Pemenne 3ana4y Ha Temy «OCHOBBI TEOPHH OTHOCHUTEIHHOCTHY 4
Pasnen 7 DJ1eMeHTbl KBAHTOBOI (PU3UKH
Tema7.1 Cogepxanue yueOHOTo MaTepuana
KBantoBast on- 7 T Tenopoe nsnyuenue. PachpeielieHue OSHEPIMH B CIEKTPE AOCOMIOTHO UYEPHOTO Tela. Z
L KsanroBas rumoresa Ilnanka. ®oToHbl. BHemmnuit (orosnexrpuyeckuii sddekr. Buyrpen-
HUll poTorPdexT
IIpakTuyeckoe 3ansaTue Ne6 Pemenne 3a1au Ha TeMy «KBaHTOBast ONTHKa 4
Tema7.2 Copepxanne yaeOHOro (JTIeKIIMOHHOT0) MaTepuana
®usuka atoma |8 | PasBuTHe B3MUISIIOB HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpPaxX BOJIOPO- 2
na. Slnepnas mogens atoma. OnbiTel O. Pesepdopna.
9 | Mogens atoma Bojgopona mo H.Bopy. I'mmote3a me bpoiins. CooTHomeHHE HeonpeaeneH- 2
Hocreil ['eit3enOepra. KBaHTOBBIE FreHEPATOPHI.
IIpakTuyeckoe 3ansaTue Ne7Pemenue 3ana4 Ha TeMy «Dusnka atoma 4
Tema7.3 Cogepxanre yaeOHOTO (JIEKIIMOHHOTO) MaTepHana
®usuka atoM- | 10 | DKCIEpUMEHTAIbHBIE METObI PETMCTPALUMK 3aPKEHHBIX YacTHI. ECTeCTBEHHAs PaJrioaKTHB- 2
HOro AaApa HOCTh U €€ BUJbl. 3aKOH PaIMOAKTUBHOTO pacnaja. buomornueckoe aeicTBue paguoakTUBHBIX

n3nydeHuil. CoctaBa TOMHBIX giep. OTKpBITHE TO3UTPOHA U HEMTPOHA.




11 | SAnepusble cuibl. [legekT macchl. DHEprus CBsI3U aTOMHBIX siziep. Buibl kocMuueckoro usyde- 2
Hus. [loriomnienne KOCMUYECKOro U3Ny4eHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBI.
12 | B3auMHble npeBpaleHus BellecTBa U nojs. JleneHue TsoKenablX aTOMHBIX siep. LlenHas peak- 2
LUs JeleHus. YIpasisieMas LienHas peakuus. Snepusie peaktopsl. [lonydeHne paguoakTus-
HBIX M30TOIOB U MX MPUMEHEHUE B MEIULUHE, IPOMBIIIJIEHHOCTH, CEIbCKOM XO03sHCTBE. buo-
JIOTUYECKUE JICHCTBUS PAJUOAKTUBHBIX MU3JIYUEHUNH. DJI€MEHTapHbIEC YaCTULIBI.
IIpakTuyeckoe 3anaTue Ne8 Permenue 3anau Ha TeMy «DHU3UKa aTOMHOTO SI7Ipay 4
JlaGopaTopuas padora Ne§ «/3yuenue 3akona ¢porodddexrar 4
KourpoJsb 8
Bcero: 164




3. YCJIOBUSA PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzamus yueOHOM TUCIUIUIMHBI TpeOyeT Haln4usl KaOMHeTa (PU3HKH:

- YueOnast ayauropust Ne 70 st mpoBeneHHst yI€OHBIX 3aHITUHN, BBITOJHEHUS KYPCOBOT'O
npoekTa (paboThl), B TOM YHKCJE TPYNIOBBIX U WHIMBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOH-
TPOJISL ¥ IPOMEXKYTOUHOM aTTeCcTallK, OCHAIIEHHAs! CIeIMaIN3UPOBaHHON Mebenbio (pabouee Me-
CTO IperoAaBaTesi, CTONbI, CTYJIbs, ayAUTOPHAs JOCKA).

TexHuueckue cpencTBa oOydeHUs: CIEMUATU3MPOBAHHOE ydeOHOe 00OpyAOBaHHE - JIUCK,
rpy3, MAJUIUMETPOBAs JIMHEWKA, CEKyHJOMEphl, YCTAHOBKAa MAaTeMaTHYECKOr0 MasTHUKA, yueOHO-
HarJsIHBIE TOCOOUs, 00ECTIEYNBAIOIINE TEMATHIECKNE MILTIOCTPAIIMH, COOTBETCTBYIOLIHE pabounm
y4eOHBIM ITporpamMmam - mkadbl ¢ GU3NIECKUMHU TPUOOpaMu (HATJISIIHOE TTOCOOHE)

VYuebnast aynutopust Ne 74 nist mpoBeneHHs y4eOHBIX 3aHATHI, BBITOJIHEHUS KYypPCOBOTO
npoekTa (paboThl), B TOM YHKCJE TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAllUH, TEKYILIEro KOH-
TPOJISL U IPOMEKYTOUHOM aTTeCcTalllK, OCHAIIEHHAsI CIeNMaIN3UPOBaHHON Mebenbio (paboyee me-
CTO IpEeNoAaBaTesi, CTONbl, CTYJIbs, ayIUTOPHAs JOCKA, MOMKA).

TexHUYECKHE CpelcTBa 00yUYCHHsI: HAOOP JAEMOHCTPAIMOHHOTO 00OpYyI0BaHUS (ayauo CH-
cTeMa, MPOEKUHUOHHBINA 3KpaH, MPOEKTOP, NEPCOHANBHBIN KOMITBIOTED), Y4eOHO-HATSAHbIE TOCO-
Ous oOecreunBaroNIie TEMAaTHUECKUE WILTIOCTPAIMH, COOTBETCTBYIOIINE PA0OYMM Yy4eOHBIM IMPO-
rpaMMam - rajgepesi HopTpPeToB (HU3HKOB, My3el (PU3HUECKUX MPUOOPOB, BUPTYyaIbHAas J1abopaTopus
bu3uKy.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or
16.03.2010 OO0 «tOxnast Codrepnas kommanus»; Office Standard 2013 JTunenzus Ne 6400963 1
ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOJIHO pacmpocTpaHsieMoe TPOIpHEeTapHOe MporpaMMHoe odecrieueHue; Google
Chrome CBobGomno pacmpoctpansemoe [10O, munensus freeware; Unreal Commander CBoOoHO
pacrpoctpansiemoe 10, munensus freeware; Zoom Tapud basosiit CBoO01HO pacmpocTpaHseMoe
I10, MTC Jlunk tapud Free CBoboano pacnpoctpansiemoe I10, SAunekc Tenemoct CBoOOHO pac-
npoctpansemoe 10 ; Yandex Browser CBo6oano pacmnpoctpansemoe I10, Inc; Skype CBobGomno
pacmpocTpaHsieMoe IpompueTapHoe mporpammHoe obecredenne; Dr.Web JoroBop N
PI'A02040026 ot «05» ®eBpans 2026 r. . mexny ®PI'BOY BO «/lonckoit TAY» u OO0 «KOM-
I[TAHUA I'OHAAJIb®»; 7-zip CBoboano pacmpoctpansemoe 110, GNU Lesser General Public
License; Yandex Browser CBo6o1HO pactpoctpansemoe [10

3.2. UndopmanuonHoe odecrneyenne 00yueHust

Hcnonb3yer-
KonunuecTBo 3K3eMm-

Ne Csl TIpU U3Y-

OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE
n\n YCHHUHU Pa3-
/ ccpuika Ha DBC
JICITIOB
1 | Poraues, H. M. ®u3suka. Yuebnsiit kypc s | https://e.lanbook.co 1-7

cpeaHero npodeccronanbHoro oopasosanus : | M/book/403874
yueOHoe nocobue ass cro / H. M. Poraues, O.
A. JleBueHko. — 3-e usm., crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 312 c. — ISBN
978-5-507-49831-4. — TekcT : PIEKTPOH-
HbIM // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CH-
ctema. — URL:
https://e.lanbook.com/book/403874. — Pexum
JIOCTYTIA: JIJISl aBTOPHU3. TIOJIH30BATEIICH.

2 | AkcenoBa, E. H. O6mas ¢pusuka. Mexanuka | https://e.lanbook.co | 2,3,4,5
(rmaBEI Kypca) : ydeOHOe Imocobue st cro / m/book/417869
E. H. AkcenoBa. — 2-e usn., ctep. — CaHKT-




[TerepOypr : Jlanb, 2024. — 128 ¢. — ISBN
978-5-507-50307-0. — TekcT : 37eKTPOH-
HbIi // JIaHb : 371eKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL:
https://e.lanbook.com/book/417869. — Pe-
UM JIOCTYTIA: JJIsi aBTOPHU3. TIOJIb30BATENCH.

Axkcenosa, E. H. O0mas ¢usuka. Tepmoau-
HaMHKa U MOJICKYJIsipHast U3UKa (TIIaBbI
Kypca) : yaeObnoe nocodue amns cno / E. H.
AxcenoBa. — Cankt-IlerepOypr : JIanb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — TexcT : anexTpoHHbIH // JIaHb : d5ek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/148482. — Pe-
KUM JOCTYIIa: IJIs1 aBTOPU3. MOJIL30BaTEeICH.

https://e.lanbook.c
om/book/148482

12,3,4,5

Msxkumes, I'. 1. ®us3uka: 10-it knacc: 6a3o-
BbII U YIUIyOJIEHHBIA YPOBHU : y4eOHUK / .
5. Mskumes, b. b. byxosues, H. H. Corckuit
; mon penakuueit H. A. IlapdentheBoit. —
11-e u3n., crep. — Mockaa : IIpocBemienue,
2024. — 432 c. — ISBN 978-5-09-112178-
0. — TexkcT : anexTpoHHBIN // JIaHb : d5IeK-
TpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408686. — Pe-

ZKUM JOCTYIIA: IJIs1 aBTOPU3. MOJIb30BaTEIICH.

https://e.lanbook.c
om/book/408686

1,2,3

®dwusuka: 11-i kacc: 6a30BbIi U yrayOneH-
HbIi ypoBHH : yueOnuk / H. C. Ilypsimiesa,
H. E. Baxeesckas, /. A. Hcaes, B. M. Yapy-
ruH. — 11-e uzz., crep. — Mockaa : [Ipo-
ceelienue, 2022. — 332 ¢. — ISBN 978-5-
09-087191-4. — Tekcr : 2neKTpOHHBIH //
JlaHb : 2IEKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/334856.
— Pexxum poctyma: s aBTopu3. MOJIb30Ba-
TEJIEH.

https://e.lanbook.c
om/book/334856

3,4,5,6,7

Ne
m\rt

I[OHOJIHI/ITEJII)HBIC HCTOYHUKHU

KomunuecTBo DK3eM-
IUISIPOB B OMOITMOTEKE
/ ccpuika Ha DBC

Hcnomnb3y-
eTcs Ipu
U3y4YECHUHN
pa3zienoB

[TpakTHKyM IO pEIIeHUIO 3a1a49 00IIero Kyp-
ca ¢pusuku. Mexanuka : yaeOHoe mocobue
s cro / H. T1. Kanmamaukos, T. B. Koteip-
jo, C. JI. Kycros, I'. I'. Criupun. — 2-e usn.,
crep. — Cankr-IlerepOypr : Jlans, 2024. —
292 c.— ISBN 978-5-507-50313-1. —

https://e.lanbook.co
m/book/417887

12,3,4,5



https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482

TekcT : 25ekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmmoreunas cuctema. — URL:

https://e.lanbook.com/book/417887. — Pe-
JKUM JOCTYIIA: IJIs1 aBTOPU3. MOJIL30BaTeICH.

[TpakTHKyM 1O peuIeHuIo 3a7a4 Mo 0o1emMy
Kypey ¢usuku. Konebanus u BomHbl. OnTHKa
: yaeoHoe mocooue mis cro / H. I1. Kamarm-
HukoB, H. M. KoxeBuukos, T. B. Kotsipio,
I'. T'. Cnupun. — Cankrt-IlerepOypr : Jlans,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — TexcT : anexTpoHHbIi // JIaHb : d5ek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153653. — Pe-
KUM JIOCTYTIA: JJIsS aBTOPH3. TIOJIb30BaTEICH.

https://e.lanbook.co
m/book/153653

12,3,4,57

Tpynos, I'. M. O6mas ¢uszuka. lonoaHu-
TeJIbHbIC MAaTePUAJIbI JJIsI CAMOCTOSITEILHOM
paboThl : yueOHOe mocodbue st crio / I'. M.
TpynoB. — Cankrt-IletepOypr : Jlans, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcrt : anexTpoHHbIH // JIlaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/146680. — Pe-
YKUM JIOCTYTIA: JJIsl aBTOPU3. MOJIH30BATENCH.

https://e.lanbook.c
om/book/146680

AxkcenoBa, E. H. O6mas ¢uzuka. Dnexrpu-
YECTBO U MarHeTu3M (TJ1aBbl Kypca) : yueO-
Hoe nocobue aisa CIIO / E. H. AkcenoBa. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2024. — 112 c. — ISBN 978-5-507-51639-1.
— TekcT : anekTpoHHbIi // JIaHb : AIEKTpOH-
HO-OnOnmnoreynas cucrema. — URL:
https://e.lanbook.com/book/426257. — Pe-
YKUM JIOCTYTIA: JUISI aBTOPH3. TTOJIH30BATEIICH.

https://e.lanbook.c
om/book/426257

2,3,4

Msxkumes, I'. S1. ®uzuka. Konedbanus u Bo-
Hbl : 11-if knnace : yriryOa€HHbINA YPOBEHD :
yueOnuk / I'. 5. Mskumes, A. 3. CUHAKOB. —
11-e u3n., crep. — Mockaa : IIpocBelienue,
2024. — 284 c¢. — ISBN 978-5-09-113702-6.
— TexcT : anexkTpoHHbI // JIaHb : SIEKTPOH-
HO-OnOnmoreynas cucrema. — URL:
https://e.lanbook.com/book/437426. — Pe-

JKUM OOCTYyIIa: IJIsI aBTOPH3. MOJIb30BaTeIICH.

https://e.lanbook.c
om/book/437426



https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680

ITepeyeHb UHGPOPMAUOHHBIX CIIPABOYHBIX CUCTEM

Pexxum nocry-

HaumenoBanue pecypca 1a

Hayunas snmekTpoHHas OMOIHoTEKa http://ebs.rgazu.ru

DO1IepoccHiickas CeTh paclpoCTpaHeHus MPaBoBor HH(PoOpMa-

0://www.consultant.ru
1mu «Koncynbrant [ Imrocy D

HanmonanbHOe akKpeIuTallMOHHOE areHTCTBO B cepe oOpa-

www.fepo.ru
30BaHUA

Odurmansablii caiit MUHHCTEpPCTBA CENBCKOTO X03siicTBa n | http://www.don-agro.ru
po10BOJILCTBUS POCTOBCKOM 001acTH

OdurmansHbIi opTal npaBuTenbcTBa PoctoBekoit obmactu | http://www.donland.ru

Caiit u3natensctBa «IIpocBemieHue» (pyopuka «®Pusuka») | http://www.prosv.ru

Caiit m3narensctBa Jlpoda (pyoprka «Dusnkay) http: //www.drofa.ru

KoMnieKT JTULeH3MOHHOI0 U CBOOOIHO PACIIPOCTPAHAEMOI0 POrPAMMHOI0 00ecredeHust

IlepeyeHb JIMIIEH3HOHHOTO NMPOTPAMMHOIO0 o0ecneYeHust

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «HOxnas CodrBepras kommanus»;, Office Standard 2013 Jlunensus Ne 64009631 ot
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOIHO pacmpocTpaHseMoe MpomnpueTapHoe nporpammHoe obecrieuenue; Google
Chrome CBoGogHo pacmnpoctpansemoe I10, munensus freeware; Unreal Commander CBoboaHo
pacnpoctpansiemoe 10, nuuensus freeware; Zoom Tapud bazosiit CB0O0AHO pacmpocTpaHseMoe
I10, ZoomVideoCommunications, Inc; Skype CBoboaHO pacmnpocTpaHsieMoe MPOIPUETAPHOE MPO-
rpammHoe obecrnieuenne; Dr.Web [Jorosop Ne PI'A12110020 ot 25.12.2023 mexay ®I'BOY BO
«Jlouckoit TAY» u OO0 «KOMITAHUA I'HJIAJIb®y; 7-zip CBoboaHO pacnpoctpansemoe [10,
GNU Lesser General Public License; Yandex Browser CBo6oaHo pacnpoctpansemoe [10

4. KOHTPOJIb 1 OOEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOU JUCIIUITJIMHBbI

KoHTposb u oneHka pe3ysibTaToB OCBOCHUS y4e€OHOW NMCUUIUIMHBI OCYHIECTBIISIETCS Tpe-
roJiaBaTesieM B MpoIecce MPOBEACHUS MPAKTUUECKUX 3aHATHUH, a TakKe BBIMOJHEHHs 00ydaromiu-
MHUCS HHIUBUIYaIbHBIX IIPOEKTOB.

@DopMbI U METOIBI KOHTPOJISI M OlleH-
KH
pe3yJbTaTOB 00y4eHusI

Pe3yabTaThl 00y4yeHus
(ocBOEHHBIE YMeHMSsI, yCBOEHHbIE 3HAHUS)

B pe3ynbrate o0yueHus: 00y4Jaronuiics 10KEeH:

3HATH:
c(OPMHPOBAHHOCTH TPEICTABJICHUH O pOJiK ¥ Me- | Y CTHBIN onpoc. Penrenue 3ana4. Beimonne-
cTe QU3MKK B COBPEMEHHOM HAy4HOM KapTHHE MU- | HUE PACUETHON paboThl, 1aboparopHast pa-
pa, o cucreMoobpa3yroieit posu GU3UKU B pa3BU- 6ota. IToxroroBka u 3amuta peepara. Ou-

THM €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHbIX | 3AHECKUH TUKTAHT. TecTuposanue

TEXHOJIOTUH, O BKJIaZIe POCCUMCKUX U 3apYOEKHBIX
YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH; PUINUYECKYIO
CYIIHOCTb HaOJII0aeMBbIX SIBJIEHUI MUKPOMUDA,
MaKpoMHpa U Meramupa; poju Gu3uku B GopmMu-



http://ebs.rgazu.ru/
http://www.consultant.ru/
http://www.fepo.ru/
http://www.don-agro.ru/
http://www.donland.ru/

POBaHMM Kpyro3opa u GyHKIMOHATIBLHOU IPaMOTHO-
CTH YeJIOBEKa ISl PEILICHUs] MPAKTUUYECKUX 3a/1a4;

YMeTh:

pacro3HaBath (pu3ndecKre ABICHUS (TPOIECCHI) U 00b-
SICHSITh UX HA OCHOBE M3YYCHHBIX 3aKOHOB;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [loaroroBka u 3ammuTta pedepara. Ou-
3MYECKUHN JUKTaHT. TecTupoBaHue

BJIaJACTh OCHOBOIIOJIArarommMu (1)I/I3I/I‘{€CKI/IMI/I TIOHATHA-
MH U BCJIMYUHAMH, XAPAKTCPUIYIOIIUMU (1)H3quc1<ne
IMPOLICCChI;

VYcerabiii onpoc. Pemenue 3amayd. Beinosine-
HUE pacyeTHOU paboThl, TabopaTopHas pa-
6ora. [logrororka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

BJIa/IETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMHU
(3axoH BcemupHoro tarorenus, I, II u 11l 3akonsr Hero-
TOHA, 3aKOH COXPaHEHMsI MEXaHUYECKOH SHEPIUH, 3aKOH
COXPAaHEHUS HMIIYJIbCa, NMPUHLIHII CYNEPHO3ULIHH CHII,
MIPUHLUI PAaBHOIPABHOCTH HHEPIUAIBHBIX CHCTEM OT-
CYeTa; MOJIEKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS
BEIIECTBA, Ta30BbIE 3aKOHBI, MEPBBIN 3aKOH TEPMOAHMHA-
MUKH; 3aKOH COXPaHEHMs JJEKTPHUYECKOTO 3apsna, 3a-
koH KynoHa, 3akon OMma ais yyacTka uemnu, 3akoH Oma
JUIsL TIOJTHOM dBJeKTpuYecKod nenu, 3akoH Jlkoynsa -
Jlenma, 3aKOH 3J€KTPOMarHUTHOW MHAYKIUH, 3aKOH CO-
XpaHeHHUs] SHEPTUH, 3aKOH MPSAMOJIUHEMHOTo pacmpo-
CTpaHEeHHs CBETa, 3aKOH OTPa)KEHHs CBETa, 3aKOH Ipe-
JIOMJICHUSI CBETa; 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH
COXPaHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHHs 3JeKTpuye-
CKOTO 3apsifia, 3aKOH COXPaHEHHUs] MacCOBOT0 YHMCIIA, IO0-
cTynatsl bopa, 3aKoH paJuOaKTUBHOTO pacnana);

VYcrusiii onpoc. Pemenue 3amayd. Beinosne-
HUE pacyeTHOU paboThl, TabopaTtopHas pa-
6ora. [TogroroBka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBaHue

YBEPEHHO HCIIOJIB30BaTh 3aKOHBI M 3aKOHOMEPHOCTH
npu aHaau3e PU3NIECKUX SIBICHUI U TPOLIECCOB;

VYcerabiit onpoc. Pemenue 3anad. Beinosne-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3U4ECKUH OUKTaHT. TecTupoBaHue

yT-II/ITI)IBaTB FpaHI/IIIBI HpI/IMeHeHI/ISI I/I3y‘-IeHHLIX (1)1/131/1‘-16-
CKHX MOJICIICH;

VYerasiii onpoc. Pemenue 3anayd. Beimosne-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUN AUKTAHT. TecTupoBaHue

MPOBOJUTH NPsSMbIE M KOCBEHHBIE M3MepeHHs (uznye-
CKUX BEJIMYWH, BEIONPAs ONTUMAIILHBIH CIOCO0 M3Mepe-
HUS ¥ UCTIOJNIB3YsI M3BECTHBIE METObI OLIEHKU MOrpel-
HOCTEW W3MEPEHHUH, MCCIIEI0BATh 3aBHCUMOCTEH (hU3HU-
YeCKHX BEJIMYHMH C HCIOJIB30BAaHMEM IIPSIMBIX H3Mepe-
HU;

b

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HUE pacuyeTHON paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBanue

OOBSICHATH TIOyYEHHBIE Pe3yJIbTaThl, UCHONB3Ys (HU3H-
YECKHUE TEOPHUH, 3aKOHBI U TIOHATHS, U ACJIaTh BBIBOJBI;

VYerasiii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6ora. [Togroroska u 3amura pedepara. Ou-
3UYECKUU JUKTAHT. TecTupoBanue

pemars pacueTHBIE 3aJlayd C SBHO 33JaHHOW (u3nde-
CKOW MOJICTIbIO, HCTIONIB3YsT (U3UYECKHUE 3aKOHBI U
TIPUHITUTIBL,

VYeraslii onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6ota. [loaroroska u 3ammuTta pedepara. du-
3UYECKUHN AUKTAHT. TecTupoBaHue




VYcrasiit onpoc. Pemenue 3amayd. Beinosine-
INPUMEHATh IIOIyYCHHBIE 3HaHMs JUI1 OOBSCHEHMS | HUE pacueTHOM paboTsl, TabopaTopHas pa-
YCIIOBHI MpoTeKaHus (GU3NYECKUX sBICHUH B mpu- | 60oTa. [loaroroBka u 3ammura pedepara. du-
poJe W Ul MPHHATHSA MPAKTHUYCCKUX PEIICHWH B | 3MYECKHH AMKTAHT. TecTHpoBaHUE
MOBCEHEBHOM XM3HM JUId oOecrieueHus: Oesormac-
HOCTH TIpH OOpaIlieHuH ¢ OBITOBBIMU IIPUOOpaMu U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAHEHUS 3]10pO-
BbsSl U COOJIFOJICHUSI HOPM DKOJIOTMYECKOTO MOBeJie-
HUs B OKpYKaroLIed cpee;

Hmozo06v1ii KOHmMpob: IK3amen, Op




