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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

CO0.02.01 «DuzuKa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

Pabouast mporpaMMa JUCHHIUIMHBI SBJISETCS YacThIO MPOTPAMMBI MOATOTOBKH CIICIIAAIIH-
cToB cpenHero 3BeHa B cooTBeTcTBUM ¢ PI'OC 1o cnermansHoctr CITO  36.02.01 Betepunapus.

1.2. MecTo y4eOHOH AMCUUILIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CIENMAJTHCTOB
cpeanero 3BeHa: [{ucnumnnuna ssisiercst 6a3oBoit (nuaexkc CO.02) u 0THOCUTCS K rpyIe 0011eo00-
pa3oBaTeIbHBIX YUCOHBIX TUCIHUILIHH CPEAHEro mpodeccroHambHoro oopazoanus (uuaekc CO).

1.3. leau u 3a1aumM y4eOHOM TMCHHUIUVIMHBI — TPEOOBAHUS K Pe3yJibTATAM OCBOEHHS y4eOHOI
AUCHMIINHBI:

B pe3ynbpTaTe 0cBOCHHS AUCHUILUIMHBI 00YYarOIIUICS JOJKEH 3HATD:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O poJid U MecTe (PU3UKH B COBPEMEHHOI HayuyHOH KapTuHE
MHUpa, 0 cHcTeMooOpa3yomeil poin (U3NKM B Pa3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU U COBpE-
MEHHBIX TE€XHOJIOTH, O BKJIa/J€ POCCUMCKUX U 3apyOekHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU;
(bU3NYECKyI0 CYIIHOCTh HAOJIOJJaeMbIX SBJICHHI MHUKPOMHpPA, MAaKpOMHpa U Meramupa; posu ¢u-
3UKH B (POPMHUPOBAHUH KPYro3opa U (GyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa IS PEIICHUs MpaK-
TUYECKUX 3a/1a4;

B pe3ynbraTe 0cBOEHUS NUCHUILIMHBI O0yJaIOLIUIICS 10JIKEH YMETh!
- pacro3HaBaTh (PU3HUECKUE SBIEHHS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE N3yUYECHHBIX 3aKOHOB;

- BJIaaCTh OCHOBOIIOJAraroImuMnu (1)I/I3I/I‘I€CKI/IMI/I TMOHATHUAMHU U BECIMYUHaAMH, XapaKTEPUIYIOIUMHA (I)I/I3I/I‘I€-
CKHE IIPOLECChI;

- BIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU M TeOpusMHU (3akoH BceMupHoro TsroteHus, I, II u III 3akonb
HrroToHa, 3aK0H COXpaHEHHsI MEXaHWYECKOI YHEPruH, 3aKOH COXPaHEHHs MMITYJIbCa, IPUHLUI CYNepHO3H-
UM CUJI, IPUHIMIT PABHOIIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUSI BEILIECTBA, Fa30BbIE€ 3aKOHBI, IEPBbIH 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS HJIEKTPUIECKOTO
3apsana, 3akoH Kymona, 3akon Oma 1t ygacTka 1emnu, 3aKkoH OMa JIJ1s1 IOJTHOM 3JIEKTPUYIECKOM e, 3aK0H
Jxoyins - JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH COXPAHEHMSI SHEPTUH, 3aKOH IPSIMOIUHENHO-
TO pacrpoCTpaHEHHUs CBETA, 3aKOH OTPAXXEHHs CBETA, 3aKOH IPEIOMJIEHHUS CBETa; 3aKOH COXpPAaHEHHS dHEp-
THH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUsI AIEKTPUIECKOT0 3apsiia, 3aKOH COXPAaHEHHS] MacCOBO-
ro 4ucia, moctynarsl bopa, 3akoH pagroakTHBHOTO pacraja);

- YBEpEHHO HUCIOJIb30BaTh 3aKOHBI 1 3aKOHOMEPHOCTH NIPY aHa u3e QU3NIECKUX SBICHUH U MPOIIECCOB;
- YYMTHIBATh IPAHULBI IPUMEHEHHS N3yUEHHBIX PU3MUECKUX MOJIEIEH;

- IPOBOAUTH MPAMbBIC U KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJINYHH, BBIGI/IpaH OINTHUMAIIBHBIA CIIOCO0 H3-
MCPCHUA U HUCIIOJIb3Ys U3BCCTHBIC MCTOJbI OLICHKHN HOFpeIHHOCTeﬁ H3MepeHHﬁ, nccjaca0BaTb 3aBUCHUMOCTEH
(1)I/ISPI‘ICCKI/IX BCJIMYMH C UCIIOJIB30BAHUCM IIPAMBIX H3Mep6HHﬁ;

- O6TJSICH$ITI) HOHyT-IeHHBIe pe3yHBTaTBI, I/ICHO.HI)3y5[ (1)I/I3I/IT-IGCKI/IG TeOpI/H/I, 3aKOHBbI U IIOHATHA, U ACJIaTh BBIBO-
IIB;

-co0r0/1aTh MpaBwiia 0€30MACHOTO TPY/a MPH MTPOBEICHUH UCCIIEIOBAHNH B paMKaX y4eOHOI'O SKCIIEpPHMEH-
Ta U y4eOHO-UCCIIEIOBATEIbCKON EITEILHOCTH C UCIOIb30BaHHEM HU(DPOBBIX U3MEPUTEIBHBIX YCTPOMCTB
1 1a060paTopHOTO 000PYIOBAHNS;

- pelaTh pacyETHBIC 3aJa4M C SBHO 3aJaHHON (PU3NYECKOUW MOJE/bI0, UCIONb3Ys (PU3UUECKHUE 3aKOHBI U
MIPUHIIUIIBI,



- IPUMEHSTH TOJyYCHHbIC 3HAHUS 1JI1 OOBACHEHUS YCIOBHUM MpPOTEKaHUsI PU3NYECKUX SBJICHUH B
MPUPOIC U JUIS TPUHATHS MPAKTUUECKUX PEIICHUI B TOBCETHEBHOM KU3HU 7Sl oOecrieueHus 0e3-
OTIACHOCTH NP 00pALEHUH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, COXPaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4Yacos,
2023,2024
I.H.
MaxkcuManbHas yueOHasi Harpyska (Bcero) 164
OO6s13aTenbHas ayuTopHas yueOHasi Harpy3ka (Bcero) 156
B TOM YHUCJIC:
JIEKLIUA 58
nabopaTtopHbIe paObOTHI 49
MIPAKTUYECKHE 3aHITHS 49
NI1 -
ITpomexyTouHas aTTectanus B opmMe 9x3amenda, op 8




2. TemaTtudeckuii njaH u cogep;xxkanue gucuumnaesl CO.02.01 «®uzukay»

O0bem
Haumenopaume | COA€PKaHHEe y4eOHOLO MaTepHaa, 1a00paTOPHbIe PAOOTHI U MPAKTHYECKHE 3AHITHS, | YACOB, YpoBeHb
pa3/IeIoB U TeM CcaMOCTOAITeJIbHAA PadoTa 00y4alouuxcs, KypcoBasi padora (IPOeKT) (eciu npedycmom- 22%24, OCBOCHHS
penbvl
I.H.
1 Z
Pa3znen 1 MexaHuka
Copepxanue yueOHOro (JEKIMOHHOI0) MaTepuala
Kg}fé‘ﬁ‘aii}xa 1 | Mexanuueckoe asmxkenue. [lepememenue. [1yte. Ckopocts. PaBHOMEpHOE MpsiMONUHEHHOE V4 1,2
NBUXKEHME. Y cKopeHue. PaBHonepeMeHHOE psIMOIMHEHHOe 1BUKeHue. CBoOOIHOE MajieHue
JIBukeHue Tena, OpoIIeHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
cTi. PaBHOMEpHOE IBM)KEHUE IO OKPYKHOCTH.
IIpakTHyeckoe 3anaTue Nel Pemenue 3anau no temMe «KnuHeMaTuka u JMHAMUKA Z
JlaGoparopuasi padora Nel VccienoBanus IBH>XKEHUS TeJla MOJ JEHCTBUEM MTOCTOSHHOM CH- 2
JIbI.
JlabopaTopnas padora Ne2«lccienoBanne 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBXKEHMSI OT BECa z
TeIay
Tema 1.2 Copneprxanue yueOHOro (JIEKIIMOHHOT'0) MaTepuasia
3aKoHbI Mexa- = > = 7
nukn Hetorona | 2 | Ilepssiii 3akon Hetorona. Cuita. Macca. mmyssce. Bropoii 3akon HetotoHa. OcHOBHOM 3aK0H
kiaccuyeckoi gusuku. Tperuii 3akon HeroToHa. 3akoH BcemMupHoro TsaroteHus. Bec. Heseco-
MocTb. ['paButanmonnoe nose. Bec. CnocoObl usmepenus Maccel Ten. Cuiibl B MexaHuke. Cuibl
B IIPUPOJIE: YIPYTOCTh, TPEHHUE, CHJIA TSKECTH.
3 | 3akoH coxpaHeHHs UMITYJIbca PeakTuBHOE BrOKeHHE. PaboTa. MomHOCTh. DHEprus. 3aKOH CO- Z
XpaHEHUs1 MEXaHNYEeCKOU dHepruu. IIpuMeHeHne 3aKk0HOB COXpaHEHMSI
IIpakTuyeckoe 3ausaTue Ne2 Pemenue 3agau no reme «3yueHne 3aKOHOB COXPAHEHU S Z
Paznes 2 OcCHOBBI MOJICKYJISIPHOM (PM3MKH H TEPMOAHHAMHMKH
Tema 2.1 Copneprxanue yueOHOro (JIEKIIMOHHOT0) MaTepuasia
OcHoBBI MOJIC- v
KYJISIDHO — KH- 4 | OcHosusle nonoxeHust MKT. OneiTHoe 000cHOBaHKE 0cHOBHOTO nostoskeHnst MKT. Mexmo-
HETHUYECKOH Teo- nekynsipHoe B3auMozeiictBue UneansbHsiii ras. [JaBnenue raza. OcuoBHoe ypaBuenne MKT nis
Pt gé'e%'(’)'_ WIeanbHOTO Ta3a. YpasHeHne Meneneena-Karneiipora. M30mporiecchl 1 UX TpaduKy.
NPoLecchl JlaboparopHasi padora Ne3 n3ydeHne n30TePMUUYECKOr0 H30XOPHUUECKOT0 Mpolecca. Z
Jlaboparopnasi padora Ned. Onpenenenne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa Z
YA

JlabopaTopHas padora Ne5 Onpenencaue kodhuieHTa BI3KOCTH )KUIKOCTH




\ IpakTuyeckoe 3ansaTue Ne 3 Pemenue 3agaud no reme «M3yyeHrue u3onporeccoBy

Tema 2.3
OcHoBBI TEpPMO-
ANHAMUKH

Cogepxanre yaeOHOT0 (JISKITMOHHOTO) MaTepHana

5

V3MmeHeHre BHYTpEHHEH YHEPIUH Tra3a MpH TEIiooOMeHe U coBepiieHuu padotsl. KomnuecTBo
TerioThl. [lepBoe Hadao TepMoanHaMuku. PaboTa rasa npu u300apHOM H3MEHEHHH 00BEMA.
DU3UYECKUI CMBIC]T YHUBEPCAIBHON Ta30BOM MOCTOSIHHOW. [IpruMeHeHue rnepBoro Hayaua Tep-
MOJMHAMUKH K U30IPOLIECCAM.

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

Tema 2.4.
CaoiicTBa mapos

Conepxanue yueOHOro (JEKIMOHHOI0) MaTepuala

[Tonstue asnl BemecTa. Hacwlennslit map u ero cBoiicrBa. BnaxunocTts Bo3ayxa. [Ipubopsr
JUI ONpENENeHUs BIIaXXHOCTU Bo3ayxa. Kumenuwe. OTyero 3aBUCHUT TemIepaTypa KHUIIEHUS.
Kpurnueckoe cocrosinue BeniectBa. lloBepxHocTHOe HaTskeHue. CmaumBanue. Kanwnmisp-
HocTh. KanusuisipHele siBjieHUs B IpUpoJIe, ObITY, TEXHUKE.

Tema 2.6
CaoiicTBa TBep-
AbIX TeJ

Copepxanue yueOHOro (JIEKIIMOHHOT0) MaTepuana

7

Kpucrannmueckoe cocrostnue BemiecTBa. Jledopmanusa. Tumsl cBsa3el B kpucramuiax. Buabl
KpUCTANINYECKUX CTPYKTYp. edopmanus n e€ Buasl. Mexannueckoe HarpspkeHue. 3akoH [y-
ka. Jlnarpamma pactspkenust. TemnoBoe pacmvpenue TBEpAbIX Ten. Jedhopmauus u e€ BUABL
Mexannueckoe HampsbkeHue. 3akoH ['yka. Jlmarpamma pacTsbkeHus. TennoBoe paciimpeHue
TBEPABIX TEI.

‘ IIpakTHyeckoe 3anaTue NeS Pemenue 3agau no teme «CBONCTBA TBEPBIX TEI

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
dIeKTpUYeCcKoe
noJie

Copepxannie yaeOHOTro (JEKIIMOHHOT0) MaTeprala

8

SIBneHue ANeKTpU3aluy TeN. DIEKTPUUECKUN 3apsa. 3aKOH COXpaHeHus 3apsaaa. 3akoH Kymona.
DnekTpryeckas NOCTOsAHHAs. J[MdiIeKTprudecKass MPOHULAEMOCTh Cpeabl. [ManeKkTpuku. Jiek-
TpUYECKOE ToJIe U ero HanpskEéHHocTh. [IpuHuumn cynepnosunuu noneil. ['padguueckoe n300-
pakenue nojeil. Pabora, coBepiiaemas cuinaMu mosis mo nepeMmenieHuio 3apsijaa. [lorennuan u
Pa3HOCTh NMOTEHINAJIOB. DKBUIIOTEHIIUAIBHBIEC TOBEPXHOCTU. CBA3b MEXYy HAPSHKEHHOCTHIO U
Pa3HOCTBIO MOTEHUMAIOB. IIpOBOJHUKHN B DIIEKTPUYECKOM IOJ€. JIMDIEKTPUKU B DIIEKTpHUYE-
CKOM TIIOJI€.

OnexrpoémkocTsb. Konaencarop. CoeuHEHHs] KOHAEHCATOPOB. DHEPIHsl AIEKTPUUECKOTO MO
3apsHDKEHHOI0 KOHJIeHCcaTopa




IpakTnyeckoe 3ansiTue Ne6 Pemenue 3agau no reme «JIEKTPUUECKUM TOK U TPOBOAHUKHY

JlaGoparopuasi padora Ne6 «liccrnenoBanue 3JIEKTPOCTATUYECKOTO OIS

Tema 3.2
3aK0HBI IOCTO-
AAHHOT'0 TOKA

Con

epkaHue y4eOHOTO (JISKIIMOHHOT0) MaTepuana

10

®u3nYeCcKre OCHOBBI TPOBOAMMOCTH METAIIOB. [locTosHHBIN 51ekTpruyeckuil Tok. Cuia u
IJIOTHOCTh TOKA. Y CJIOBUSI BOZHUKHOBEHUS AtekTpuueckoro Toka. IJC. 3akonsl Oma. Corpo-
THUBJICHHE — KaK JJICKTPHUECKas XapaKTepUCTHUKA IPOBOJHUKA. 3aBUCUMOCTb CONIPOTHBIICHUS
MIPOBOJIHUKA OT TeMIiepaTypsbl. [IoHsSITHE O CBEPXIIPOBOIUMOCTH

11

[TocnenoBarenpHOE, MapalieIbHOE U CMEIIAHHOE coelMHeHne noTpedureneii. Pabora u moi-
HOCTh ITOCTOSIHHOTO TOKa. 3akoH Jlxkoyins-Jlenna. TennoBsie JeHCTBUS TOKA

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

JlabopaTopnasi pabora Ne§ «COopKa 311eKTpUIeCcKON [eNH, U3MEPEHUE CUITBI TOKA U HaIps-
YKEHUS Ha €€ Pa3JIMYHBIX YYACTKaX).

HpaKanecxoe 3anaTne Ne 7 PemeHnue 3a4a4 110 TCMC «3aKOHBI IOCTOSTHHOI'O TOKay

Tema 3.3.
DJIeKTPHYECKUH

TOK B
Pa3IMYHBIX
cpenax.

Con

epkaHue y4eOHOTo (JIEKIIMOHHOI0) MaTepuaia

12

DNeKTpUYecKuil TOK B MeTajulaX. DJIEKTpOHHbIM ra3. Pa0Oota BbIxona. DIEKTPUUYECKHH TOK
B AJieKTposuTax. Jnektponns. 3akoHsl Dapanes. [IpuMeHeHne >1eKTpoian3a B TEXHHKE.

13

DnexTpuueckuid TOK B razax M Bakyyme. Monuzauusa raza. Bunel razoBbix paspsaos. Ilo-
HATHE O TuiazMe. CBOMCTBa M NPUMEHEHHUE DJIEKTPOHHBIX ITYyYKOB.

14

DNeKTpuYecKuid TOK B MOJyNpoBoJHUKAaX. CoOCTBEHHAs MPOBOJAUMOCTD MOITYIPOBOAHHUKOB.
ITomynpoBOIHUKOBBIE TPUOOPBI.

IIpakTuyeckoe 3anaTue Ne8 Pemienue 3amad mo teme «OJIEKTPUYECKUH TOK B Pa3IUYHBIX
cpenax»

Tema 3.4
MarnuTtHoe mo-
Je.

Con

epkaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuaia

15

OTkpbITHE MarHUTHOTO 1OJs. [IoCTOSTHHBIE MarHUTHL U MarHUTHOE 1oje 3emin. Buxpesoil xa-
paKTep MAarHUTHOTO MOJisi. MarHuTHasi MOCTOSIHHAsl. MarHuTHasi MpOHUIIAEMOCTh cpenbl. [pa-
¢uyeckoe U300paKeHNUE MAarHUTHBIX T0JIel. MarHUTHBIE TOJIS IPSIMOJIMHEMHOTO MTPOBOIHHKA C
TOKOM, KPYrOBOTO TOKa W COJIeHOWJa. MarnutHas wuHAykuus B3anmoneiictBue TokoB. Jleil-
CTBHE MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM. 3aKOH AMriepa. MarHUTHBIN MOTOK.

16

PaboTa mo nmepememneHnio MpoBOIHUKA C TOKOM B MarHUTHOM TioJie. /[elicTBue MarHUTHOTO T0-
N Ha JIBroKymuiics 3apsa. Cuna Jlopenna. J[BrkeHue 3apsKE€HHOM 4acTHUIbl B MAarHUTHBIX U

OJICKTPHUYCCKUX ITOJISAX




17

HanpsikeHHOCTs MarHuTHOrO nojs. CBA3b MHAYKIHMHM M HANPSYKEHHOCTH MAarHUTHOTO IOJIS.
MaruauTtHble cBOMCTBa BeniecTBa. KpuBas HamarHnauBaHus. MarHuTHast 3auch WHHOPMAIIUU.

IIpakTnyeckoe 3ansaTue Ne9 Penenue 3anaq no reme «MarHuTHOE 110JIe»

Pa3znen 4

Koge0anus v BOJIHBI.

Tema 4.1
MexaHn4yecku
KoJIe0aHus

Con

epaHue y4eOHOro MaTepHuasa

1

KonebartenbHoe nBuxkeHue. 'apmonnyeckue kojaebaHus U UX XapakTepucTuku. JInnelHnele me-
XaHUYECKHe KoJiebaTesbHbIe cucTeMbl. [IpeBpalienre sHepruu mpu KouedaTeIbHOM ABUKEHUH.
Pacnipoctpanenue konebaHuil B ynpyrou cpene.

JlabopaTopuas padora Nel«3ydeHne 3aBUCUMOCTH Meproa KOJIeOaHU HUTSHOTO MAasiTHUKA
OT JITUHBI HUTHY

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

Tema 4.2
Ynpyrue BoJIHbI

Con

CPIKAHHC y‘Ie6HOFO MaTcpurajia

[Tonepeunsle U TPOAOIbHBIE BOIHBI. XapaKTepUCTUKU BOIHbL. IHTEpdepennus Bonan. [lonsrue
0 AuQpakiuy BOJH. 3BYKOBBIE BOJIHBI. YIIBTPa3BYK U €ro NPUMEHEHHE

Tema 4.3
DilIeKTpoMar-
HHUTHBbIE BOJHBI

Con

ep’kaHue y4yeOHOro Marepuana

ONEKTPOMAarHuTHOE I0JIE U €r0 PACIPOCTPAHEHHUE B MPOCTPAHCTBE B BUJIE DJIEKTPOMArHUTHBIX
BOJIH. OTKpPBITHIN K0JIeOaTENbHBIM KOHTYp KaK UCTOYHHMK AJIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPTHUs 3JIEKTPOMAarHUTHOTO nojsl. dU3ndeckre OCHOBBI PanOCBs-
3H.

IIpakTnyeckoe 3ansitue Ne2 PenieHue 3anad Ha TeMy «YIPYTHe U 2JE€KTPOMAarHUTHBIE BOJI-
HBD»

Pa3zpen 5

OnTuka

Tema 5.1
IIpuponaa cBera.

Con

epkaHue y4eOHOro Marepuana

DneKTpoMarHuTHasi Ipupoja CBeTa. 3aBUCUMOCTb MEX/1y AJIMHON CBETOBOM BOJIHBI U YaCTOTOM
AJIEKTPOMArHUTHBIX Kosiebanuii CkopocTh cBeta. CBeTOBOM MOTOK. OCBEMIEHHOCTD. 3aKOHBI
ocemi€éHHocTU. [Ipunnun ['tolireHca. 3akoHbI OTpaxxeHus cBeTa. 3aKoHbI npeiaomiienus. [1o-
HOE€ OTpaK€HUE CBETA.

JlabopaTopHas padora Ne2«OnpeneneHue nokazaresns NpeJoMIIEHUs CTEKIIa

JlaGopaTopHas padora Ne3 «3yuenue nntephepeHIun cBeTa

JlabGopaTopHas padora Ned «M3yuenne nudpakiinu cBETa C TOMOIIBIO JIa3epay

JlabopaTopHas padora Ne5 OnpeneneHue nokasarelis MpeIoMIICHUS CTEKIa

IIpakTnyeckoe 3anaTue Ne3 PemieHue 3angad Ha Temy «®DoTtomerpus. ['eomerpuueckas ontu-

N NN DN B




| ka»

Tema5.2
BoJiHoBbI€ cBoOIii-

Conepkanue yaeOHOro MaTeprasia

CTBA CBETA. 5 | KorepeHTHOCTP U MOHOXpOMAaTHYHOCTh. VIHTepdepeHius cBeTa, ee MposBICHUS B MPUPOIE U Z
npuMeHeHne B TexHuke. Judpakuus ceeta. Audpaxius cBera Ha MENU B NapalIeNbHBIX JIy-
yax./[ucniepcus cBeta. Pa3noxxenue 6emoro ceera mpusmoini [{Bera ten. Buasl cnektpoB. Criek-
TpPaJIbHBIA aHAJIN3.

JlaGopaTopHas padora Ne6 «3mepeHue MIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO THU(PaKITHOH- 4
HOW PELIETKU»
JlabopaTopHasn padora Ne7 «HaOaroieHre CIIONIHOTO U JIMHEHYATOrO CIIEKTPOBY 4
IIpakTnueckoe 3anaTue Ned4 Penienue 3a1a4 Ha Temy «BoJIHOBBIE CBOICTBA CBETA» 4
Pa3znen 6 OCHOBBI CTIENMAJbLHOI TEOPUH OTHOCHTEIbHOCTH
Tema 6.1 Copepxanue yaueOHOro Marepuana
OcHoBBI CrienH- - - i
AJBLHOM TeopHuu WNHBapuaHTHOCTh MOAYNSI CKOPOCTH cBeTa B BakyyMe. IloctynaTel Diinurerina. IIpoctpancTso
OTHOCHUTE/ILHO- 6 |1 BpeMA CHEIMaIbHON TeOpUHU OTHOCUTENIBHOCTH. CBsI3b MacChl U SHEPrUU CBOOOIHOM YacTH-
cru 1bl. DHEPTHUsI OKOS.
IIpakTnueckoe 3ansaTue Ne5 Pemenne 3ana4y Ha Temy «OCHOBBI TEOPHH OTHOCUTEITHHOCTHY 4
Paznen 7 DJieMEeHThl KBAHTOBOI pU3NKH
Tema7.1 Copepxanue yaeOHOTO MaTepuana
KBantoBasi on- 7 T Teosoe msmyuenue. PacipesielieHne SHeprHM B CIEKTpe aOCONIOTHO YEPHOTO Tela. z
THKa KsantoBast runore3a [Lianka. ®ortonsl. Buemnuit dorosnekrpuyeckuii 3¢ pexr. Buyrpen-
HUl poTorPdexT
IpakTuyeckoe 3anaTue Ne6 Pemenne 3a1au Ha TeMy «KBaHTOBast ONTHKa 4
Tema7.2 Copepxanrie yaeOHOTo (JIEKIIMOHHOT0) MaTepuana
®usuka atoma |8 | PazBuTue B3MIA0B Ha CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJIOPO- 2
na. Slnepnas mogens atoma. OnbiTel O. Pesepdopna.
9 | Mogens atoma Bojopona mo H.Bopy. I'mmote3a me Bpoiinsa. CooTHomeHHe HeonpeaeneH- 2
Hocreil ['eit3enOepra. KBaHTOBbBIE TreHEPATOPHI.
IIpakTuyeckoe 3ansaTue Ne7Pemenue 3ana4 Ha TeMy «Dusnka atomay 4
Tema7.3 Copepxannie yaeOHOTO (JIEKIIMOHHOTO) MaTepHana
®usnka aToM- | 10 | DKcnepUMEHTaIbHBIE METOABI PETHCTPALMH 3aPSKEHHBIX 4acTHLl. EcTecTBeHHAs paJvoaKTHB- 2
HOTO siipa HOCTh U €€ BUJbl. 3aKOH PaIMOAKTHUBHOTO pacrnaja. buomornueckoe aeicTBuE paguoaKkTUBHBIX

n3nydennii. CocraBa TOMHBIX siep. OTKpPBITHE TO3UTPOHA U HEUTPOHA.




11 | Anepusie cunbl. [ledekT Macchl. DHEprusi CBSA3U aTOMHBIX sifep. Buabl kocMuueckoro msyde- 2
Hus. [loriomnienne KOCMUYECKOro U3Ny4eHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBI.
12 | B3auMmHble mpeBpalieHus BellecTBa U nojs. Jlenenue TsxkenbXx aTOMHBIX saep. LlenHas peak- 2
LUs JeleHus. YIpasiisieMas LienHas peakuus. Sinepusie peaktopsl. [lonydeHne paguoakTus-
HBIX U30TOIIOB U UX MPUMEHEHHE B MEIULIUHE, IPOMBIIUIEHHOCTH, CEIbCKOM XO035icTBE. bro-
JIOTUYECKUE IEHCTBUS PAIMOAKTUBHBIX U3IYYEHUNH. DJIEMEHTApHBIE YACTULIBI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenue 3anau Ha TeMy «DHU3UKa aTOMHOTO SI7Ipay 4
JlabopaTopnasi pabora Ne§ «/13yuenue 3akoHa poTrodderrar 4
KonrpoJan 8
Bcero: 164




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HaTMUus KaOuHeTa (U3HKU:

- Yuebnas aynutopust Ne 70 anst mpoBeeHUs: y4eOHBIX 3aHATHH, BBIMIOJIHEHUS] KYpPCOBOTO MTPOEKTa
(paboThl), B TOM YHUCIE TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTECTALMHU, OCHAIIEHHAs CIICUAM3UPOBaHHONH Mebenbio (paboyee MecTo Ipe-
M10/1aBaTesl, CTOJIbI, CTYJIbS, ayIUTOPHAS J0CKA).

TexHuueckue cpeicTBa OOy4eHUS: CIEIHAIM3UPOBaHHOE ydeOHOe 00OpyHOBaHHE - AMCK, TPY3,
MUJUIMMETPOBasl JIMHEHKa, CEeKyHJOMEphl, YCTAaHOBKA MaTEeMaTH4YeCKOr0 MasTHUKA, Yy4eOHO-
HarJsIHbIE TOCOOUs, 00eCTIeYMBAIOIINE TEMATHIECKHE WILTIOCTPAIIH, COOTBETCTBYIOIINE pabounM
y4eOHBIM IIporpamMmam - mkadbl ¢ GU3nIeCKUMHU IprudopamMu (HarIsgHOE Tocooue)

VYuebnas ayauropust Ne 74 niis nmpoBeneHus Y4eOHBIX 3aHATHH, BBIIOJHEHUS KYpPCOBOTO MPO-
eKxTa (paboThl), B TOM YMCIIE TPYIIOBBIX U MHIU-BUIYaJIbHBIX KOHCYJIbTAIMNA, TEKYIIETO KOHTPOIISA
U TPOMEXKYTOYHOM aTTeCTalluM, OCHAIIEHHAas ClelUaIn3upoBaHHON Mebenbio (pabouee MecTo
MIPEeToIaBaTeNsi, CTOJBI, CTYIIbs, AyAUTOPHAS TIOCKA, MOWKA).

Texuuueckue cpenctBa oOydeHus: HAOOp AEMOHCTPAIMOHHOTO 00OpYAOBaHUSA (ayAHO CHU-
cTeMa, MPOEKIIMOHHBIN KpaH, MPOEKTOP, MePCO-HATBHBIN KOMITBIOTED), YIeOHO-HATIISATHBIE TIOCO-
Oust oOecrieunBaroOIINe TeMaTHYECKUE WILTIOCTPAIMK, COOTBETCTBYIOLIME PabouuM y4eOHBIM Ipo-
rpamMMaMm - rajepest mopTpeToB (PU3NKOB, My3el (PU3NIECKUX PUOOPOB, BUPTYAIbHAS JIAOOPATOPHS
(bu3uKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
000 «lOxnas Codreepnas kommanusi»; Office Standard 2013 Jlumensuss Ne 64009631 ot
28.08.2014 OPEN 94014224Z7ZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CB00OOZHO pacmpocTpaHseMoe MponpUeTapHOe MporpaMmuoe obecrieuenue; Google
Chrome CBoGomHo pacnpoctpansemoe 10, munen-3us freeware; Unreal Commander CBo6oaHO
pacnpoctpansiemoe 110, nuuensus freeware; Zoom Tapud bazossiit CB0O0AHO pacmpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHseMoe MPOIpUETapHOE MPO-
rpammHoe oOecrieuenue; Dr.Web JloroBop Ne PI'A01140022 ot «16» SuBaps 2025 r. mexay
OI'bOY BO «lonckoit TAY» u OO0 «KKOMITAHUSA I'OHAJIb®y; 7-zip CBoboaHO pacmpo-
crpansemoe 110, GNU Lesser General Public License; Yandex Browser CBoGo1HO pacnpocTpaHs-
emoe I10

3.2. UndopmanuonHoe odecrneyenne 00yueHust

Hcnonb3yer-
KonngecTBo 3Kx3eMm-

Ne Csl TIpH U3Y-

OcHOBHbBIE HCTOYHUKH IJISIPOB B OMOJIMOTEKE
n\n YCHHUHU Pa3-
/ ccpuika Ha DBC
JICTIOB
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-OMOIMOTEYHASl 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 Kypea) : yaeGHOe mocobue 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 // JlaHb : 31EKTPOHHO-OMOINOTEYHAS CHU-
crema. — URL:
https://e.lanbook.com/book/417869. — Pe-
UM JIOCTYTIA: JJIsi aBTOPHU3. TIOJIb30BATENCH.

Axkcenosa, E. H. O0mas ¢usuka. Tepmoan-
HaMHKa U MOJICKYJIsipHast U3UKa (TIIaBbI
Kypca) : yaeObnoe nocodue amns cno / E. H.
AxcenoBa. — Cankt-IlerepOypr : Jlaub,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — TexcT : anexTpoHHbIi // 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

Mskumes, I'. 1. ®uszuxka: 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 : IIpocBelienue,
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: 6a30BbIif U yrayOneH-
HbIi ypoBHH : yueOnuk / H. C. Ilypsimiesa,
H. E. Baxeesckas, /. A. Hcaes, B. M. Yapy-
ruH. — 11-e uzz., crep. — Mockaa : [Ipo-
ceenienue, 2022. — 332 ¢. — ISBN 978-5-
09-087191-4. — Tekcr : 2neKTpOHHBIH //
JlaHb : 2NIEKTPOHHO-OMOIMOTEUHAS] 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

KomuuecTBo DK3eM-
TUISIPOB B OMOITMOTEKE
/ ccpuika Ha DBC

Hcnomnb3y-
eTcs Ipu
U3y4YECHUU
pasnesnon

[TpakTHKyM IO pEIIeHUIO 3a1a49 001Iero Kyp-
ca ¢pusuku. Mexanuka : yaeOHoe mocobue
s crio / H. T1. Kamamawkos, T. B. KoTeip-
no, 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 nocooue ms cro / H. I1. Kamam-
HukoB, H. M. KoxeBuukos, T. B. Kotsipio,
I'. T'. Cniupun. — Cankrt-IlerepOypr : Jlans,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — TexcT : anexTponHbIi // 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. O6was ¢pu3zuka. Jononxu-
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 // JlaHb : 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. Snexrpu-
YeCTBO U MarHeTu3M (TJIaBbl 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.
— TexkcT : anekTpoHHbIi // JIaHb : 31€KTPOH-
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

Msxkumies, I'. S1. ®uzuka. Komedbanus u Boi-
Hbl : 11-i1 kmacc : yriyOa€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 : anekTpoHHBIH // JIaHb : 37EKTPOH-
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-

HaumeHoBanue pecypca na

Hayunas s;mekTpoHHas OMOIHoTEKa http://ebs.rgazu.ru

DO1IepoccHiickast CeTh paclpoCTpaHeHus paBoBor HH(PoOpMa-

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

HammonanpHOE akKpeTuTallMOHHOE areHTCTBO B chepe oOpa-

www.fepo.ru
30BaHUsA

Odurmansablii caiit MUHHCTEpPCTBA CENBCKOTO X03siicTBa | http://www.don-agro.ru
po10BOIbCTBUS PocTOBCKOM 001acTH

OdurmansHbIi opTai npaBuTenscTBa PocroBekoit obmactu | http://www.donland.ru

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

Caiit m3narensctBa [lpoda (pydpuka «Duznkay) http: //www.drofa.ru

KoMnieKT JTULeH3MOHHOI0 U CBOOOIHO PACIIPOCTPAHAEMOI0 POrPAMMHOI0 00ecredeHust

IlepeyeHb JIMIIEH3HOHHOTO MPOTPAMMHOI0 oGecneYeHust

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
000 «tOxnas 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 obdecrieuenue; Google
Chrome CBoGogHo pacmnpoctpansemoe 110, munensus freeware; Unreal Commander CBoboaHo
pacnpoctpansiemoe 10, nuuensus freeware; Zoom Tapud bazosbiii CBoOOIHO pacnpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHsieMoe 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 I10,
GNU Lesser General Public License; Yandex Browser CBo6oaHo pacnpoctpansemoe [10

4. KOHTPOJIb 1 OOEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOU JUCIIUITJIMHBbI

KoHTposib 1 oneHka pe3ysibTaToB OCBOCHMSI y4€OHOW JMCHUIUIMHBI OCYLIECTBIISETCS Ipe-
noJiaBaTesieM B Ipolecce MPOBEICHUS MPAKTUUECKUX 3aHIATUH, a TaKKe BBIMOJHEHHUS 00ydaromy-
MUCSl UHAUBUIYaAJIbHBIX TPOEKTOB.

@DopMbI U METOIBI KOHTPOJISI U OIl€H-
KH
pe3yJbTaTOB 00y4eHusI

Pe3yabTaThl 00y4yeHus
(ocBOEHHBIE YMeHMSsI, yCBOEHHbIE 3HAHUS)

B pesynbrare 00yueHus: 00yJaromuiics T0MmKeH:

3HATh.

cOpPMHUPOBAHHOCTH MPEACTABICHUN O POJIK U Me- | Y CTHBIN onpoc. Pemienue 3ana4. Beimosne-
cTe GU3MKH B COBPEMEHHOI Hay4yHOl KapTUHE MU- | HU€ PACUETHOM paboThl, 1abopaTopHast pa-
pa, o cucreMoobpa3zyroleit posu GU3UKU B pa3Bu- bota. Houz[r OTOBKA U 3amuTa pepepara. du-
THM €CTECTBEHHBIX HAYK, TCXHUKU U COBPEMEHHbIX | 3UHECKUH TUKTAHT. TecTuposamue
TEXHOJIOTHH, O BKJIaJIe POCCUMCKUX U 3apYOEKHBIX
YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH; GUBUYECKYIO
CYIIHOCTb HaOJI0AaeMBIX SIBICHUI MUKPOMUDA,
MaKpoMHpa U MeraMmupa; poju Gu3uku B Gopmu-



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

pOBaHMH Kpyro3opa u GyHKIIMOHAJIBLHONW IPaMOTHO-
CTH YeJIOBEKa JIJISl PEIlICHUs MPAKTUUECKUX 3a/1a4;

YMETh:

pacrio3HaBath (pu3ndecKre SABICHUS (TIPOIECCHI) U 00B-
SICHSITh X HA OCHOBE M3YYCHHBIX 3aKOHOB;

VYerHbl onpoc. Pemenue 3aaa4d. Beinonse-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [loaroroBka u 3ammura pedepara. Ou-
3MYECKUN JUKTaHT. TecTupoBaHue

BJIaJACTh OCHOBOIIOJIararoniuMu (1)I/I3I/I‘{GCKI/IMI/I IIOHATHA-
MU W BCJIMYUHAMH, XAPAKTCPUIYHOIIHUMU (1)H31/I'—I€CKI/I€
MMPOLCCChI;

VYcrusiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
6ora. [loarororka u 3amura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBanue

BJIaIETh 3aKOHOMEPHOCTSIMH, 3aKOHAaMH M TEOPHUSIMHU
(3akon BcemupHoro tsrotenus, I, II u Il 3axonsr Hero-
TOHA, 3aKOH COXPAaHEHMs] MEXaHUYECKOH SHEPIUH, 3aKOH
COXPAaHEHUS HMIIYJbCa, NMPUHLIMII CYNEPHO3ULIHUH CHII,
MPUHLUI PaBHOIPABHOCTH HHEPLHUAIBHBIX CHCTEM OT-
C4eTa; MOJIEKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS
BEIECTBA, Ta30BbIE 3aKOHBI, MEPBBIN 3aKOH TEPMOJHHA-
MUKH; 3aKOH COXPaHEHMs JJIEKTPHYECKOTO 3apsAna, 3a-
koH KynoHa, 3akon OMa ass yyacTka uemnu, 3akoH Oma
JUIsL TIOJTHOM dJeKTpuYecKod nenu, 3akoH Jlxoyns -
Jlenua, 3aK0H 3JEKTPOMarHUTHON MHIYKIIMH, 3aKOH CO-
XpaHEHHUs] SHEPTHH, 3aKOH MPAMOJIUHENHOro pacmpo-
CTpaHEHUs CBETa, 3aKOH OTPaKEHHs CBETa, 3aKOH IIpe-
JIOMJICHHUsSI CBETa; 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH
COXPAaHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHHs 3JIeKTpHUye-
CKOI'0 3apsjia, 3aKOH COXpPaHEHUsI MaCCOBOI'0 4MCJIa, IO0-
cTyiatsl bopa, 3aK0oH paJuoaKTHUBHOTO pacnana);

VYcrubiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUI AUKTAHT. TecTupoBanue

YBEPEHHO HCIIOJIB30BaTh 3aKOHBI M 3aKOHOMEPHOCTH
npu aHaju3e (PU3NIECKUX SIBICHUI U TIPOLIECCOB;

VYcerabiii onpoc. Pemenue 3aiad. Beinosnxe-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3U4ECKUU OUKTaHT. TecTupoBanue

yT-II/ITI)IBaTB FpaHI/IHLI HpI/IMeHeHI/IH H3yquHBIX (1)1/[31/1‘16-
CKHMX MOJICIICH;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUN AUKTAHT. TecTupoBaHue

MPOBOJIUTH TIPSIMBIE M KOCBEHHBIC WM3MepeHwus (pu3mue-
CKUX BEJIMYWH, BRIOUPAst ONTHUMAJIbHBIA CIIOCO0 U3MEpe-
HUSI U UCIIOJNb3Yyd U3BECTHBIE METOAbI OLIEHKH IMOIpElll-
HOCTEW M3MEPEHHUH, UCCIIC0BATh 3aBUCUMOCTEN (hU3H-
YECKUX BEJIMYMH C HKCIIOJIb30BAHUEM MPSAMBIX H3MEpe-
HUH;
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VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacdyeTHOU paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedeparta. Ou-
3UYECKUI JUKTAHT. TecTupoBaHue

OOBSICHSTh TIOyYEHHBIE PE3yJbTaThl, UCHONB3Ys (HU3H-
YECKHUE TEOPHUH, 3aKOHBI U TIOHATHS, U ACJIaTh BBIBOJBI;

VYerasliii onpoc. Pemenue 3anad. Beinosae-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6ora. [Togroroska u 3amura pedepara. Ou-
3UYECKUUN JUKTAHT. TecTupoBaHue

pemate pacueTHBIE 33Jla4d C SIBHO 33/JlaHHOW (u3mde-
CKOW MOJIETIbIO, HCTIONIB3Ysl (U3UYECKHE 3aKOHBI |
TIPUHITUTIBL,

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6ota. [loaroroBka u 3ammuTta pedepara. du-
3UYECKUI JUKTAHT. TecTupoBaHue




VYcerasiii onpoc. Pemenue 3anayd. Beinosnxe-
IPUMEHATh IOJTyYCHHBIE 3HaHHs JUId OOBSICHEHMS | HUE pacuyeTHOM paboTsl, JabopaTopHas pa-
yCJIOBUI MpOTEKaHUsl GU3NUECKUX SBICHHUN B mpu- | Oota. Ilogroroska u 3ammra pedepara. Ou-
poae W Ui MPHHATHSA MPAKTHYCCKUX PEIICHHH B | 3MYECKMH AUKTAHT. TecTupoBaHue
MOBCETHEBHOM KHM3HM Ul o0ecriedeHus: Oe3orac-
HOCTH TIPH OOpaIleHuu ¢ OBITOBBIMU IIPUOOpaMU 1
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPaHEHHs 370pO-
BbsSI U COOJIFOJICHUSI HOPM IKOJIOTMYECKOTO TOBeIe-
HUs B OKpYKaloLIEeN Cpere;

Hmozo06v1ii KOHmMpob: IK3amen, op
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