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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

C00.02.03 «Dusnka»

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 OTHOCUTCS K rpyIe 0011eo00-
pa3oBaTeIbHBIX YUCOHBIX TUCIHUILITHH CPeaHEro mpodeccroHambuoro oopasoanus (nuaekc COO).

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 (U3UKH B COBPEMEHHOI HaydyHOH KapTuHE
MHUpa, 0 cHcTeMooOpa3yomeil poin (U3NKM B Pa3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU U COBpE-
MEHHBIX TE€XHOJIOTH, O BKJIa/Ie POCCUUCKHUX U 3apyOeKHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAYKU;
(GU3NIECKYI0 CYIIHOCTh HAOIIONAEMBIX SIBICHHI MHUKPOMHpPA, MAaKpPOMHUpPA U Meramupa; poiu (u-
3UKH B (POPMHUPOBAHUH KPYro3opa U (GyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa IS PEIICHUs MpaK-
TUYECKUX 3a/1a4;

B pe3ynbraTe 0cBOEHUS NUCUUIUIMHBI O0yUYaOLIUIICs 10JIKEH YMETh!
- pacro3HaBaTh (U3MUECKUE SBIEHHS (IPOLIECCHI) M OOBACHITH UX HA OCHOBE U3yYEHHBIX 3aKOHOB;

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

- BIQ/IETh 3aKOHOMEPHOCTSAMH, 3aKOHaMU U TeopusMu (3akoH BceMupHoro Tsrotenws, [, II u I 3axonb
HrroToHa, 3aK0H COXpaHEHHsI MEXaHWYECKOIH YHEPruy, 3aKOH COXPAaHEHHs MMITYJIbCa, IPUHLUI CYNepHo3H-
UM CUJI, IPUHIMIT PABHOIIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUSI BEILIECTBA, Fa30BbIE€ 3aKOHBI, IEPBbIH 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS IEKTPHUECKOTO
3apsana, 3akoH Kymona, 3akon Oma 1t ygacTka 1emnu, 3aKkoH OMa JIJ1s1 IOJTHOM 3JIEKTPUYIECKOM e, 3aK0H
Jxoyins - JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIYKIWMH, 3aKOH COXPAHEHHUsI S3HEPIUH, 3aKOH NPSMOJIMHEHHO-
T'O paclpoCTpPaHEHHUs CBETA, 3aKOH OTPAXXKEHHs CBETA, 3aKOH NMPEIOMIIEHHUS CBETA; 3aKOH COXpPaHEHHs dHEp-
THH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUsI AIEKTPUIECKOT0 3apsiia, 3aKOH COXPAaHEHHS] MacCOBO-
ro 4ucia, moctynarsl bopa, 3akoH pagroakTHBHOTO pacraja);

- YBEpEHHO HUCIOJIb30BATh 3aKOHBI M 3aKOHOMEPHOCTH NIPY aHajn3e (PU3NIECKUX SBICHUH U MPOLIECCOB;
- YYMTHIBATh IPAHULBI IPUMEHEHHS N3yUEHHBIX PU3MUECKUX MOJIEIEH;

- IPOBOAUTH MPAMbBIC U KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJINYHH, BBIGI/IpaH ONTHUMAIIBHBIA CIIOCO0 M3-
MCPCHUA U HUCIIOJIb3Ys U3BCCTHBIC MCTOJbI OLICHKHN HOFpeIHHOCTeﬁ H3MepeHHﬁ, HCCICI0BaTh 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;

-co0Jr0/1aTh MpaBwiia 6€30MacCHOTO TPy/a MPH MTPOBEICHUH UCCIIEIOBAHNHN B paMKaX yu4eOHOTo SKCIIEpUMEH-
Ta U y4eOHO-UCCIIEIOBATEIbCKON EITEILHOCTH C UCIOIb30BaHHEM HU(DPOBBIX U3MEPUTEIBHBIX YCTPOMCTB
1 1a060paTopHOTO 000PYIOBAHNS;

- peliaTh pacyeTHbIC 3a7a4y C SBHO 3aJaHHON (hU3NYECKOW MOJEIbIO, UCHOJb3Ys (PU3UUESCKHE 3aKOHBI U
MIPUHIIUIIBI,



- IPUMEHSTH TOJyYCHHbIC 3HAHUA U1 OOBSACHEHUS YCIOBHM MPOTEKaHUsI (PU3NYECKUX SBJICHUHN B
MPUPOIC U JUIS TPUHATHS MPAKTUUECKUX PEIICHUI B TOBCETHEBHOM KU3HU 7Sl oOecrieueHus 0e3-
OIACHOCTH NP 00paleHUH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMU, COXPAaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIoIIeH cpene;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4Yacos,
2022 r.H.
MaxkcuManbHas yueOHasi Harpy3ka (BCero) 170
O6s13aTenbHas ayiuTopHas yuyeOHasi Harpy3ka (Bcero) 156
B TOM YHUCIJIE:
58

JICKIIUN
J1a00paTOpHBIC PAOOTHI 49

MIPaKTUYECKHE 3aHITUSI 49
5181 4
10

ITpomesxyTounas arrecranus B GopMe 9K3ameHd, Op




2. TemaTuyeckuii mjaaH u coaep:xkanue TucuumInubl CO0.02.03 «@usuka»

O0bem
Hamyenosamme | SOACpsamte yaeluoro masepuass, aadopazapustc paboret u upticnwtecue sauanns, | icgy | vpopen
pa3aesioB U TeM Der ) 2022 OCBOECHHUS
p I.H.
1 2
Pa3nea 1 MexaHuka
Cogeprkanne yd4eOHOro (JEKIIMOHHOT0) MaTepraia
Kl»?}fg{n?ah}xa 1 | Mexanuueckoe apuxenue. [lepememenue. I1yrs. Ckopocts. PaBHOMEpPHOE ITpsiMOTIUHEITHOE Z 1,2
IBUKEHHE. Y CcKopeHue. PaBHonepeMeHHOE psiMOTHHEeHOe BKeHue. CBOOOIHOE MaieHue
JIBu>keHue Tena, OpOILIEHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
cTu. PaBHOMEpHOE JIBH>KEHHE 110 OKPYKHOCTH.
IIpakTuyeckoe 3anaTue Nel Pemenue 3anau no teme «KuHeMaruka u JHHAMHUKA Z
JlaGoparopuasi padora Nel VccienoBanus IBH>XKEHUS TeJla MOJT JEHCTBUEM MTOCTOSHHOM CH- 2
JIBL.
JlabopaTopHas padora Ne2«/ccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBJKEHHUSI OT Beca Z
Tea»
Tema 1.2 Copneprxanue yueOHOro (JIEKIIMOHHOT0) MaTepuasa
3aKkoHbI Mexa- > v = = 7
ankn HbI0ToOHA IlepBeiii 3akoH Herorona. Cuna. Macca. Mmmynbsc. Bropoii 3akon Herorona. OCHOBHOM 3aKOH
kiaccuueckoi gpusuku. Tperuit 3akoH HelotoHa. 3akoH BcemupHoro Tsarotenus. Bec. Heeco-
MocTh. ['paBuTanmonHoe none. Bec. Crioco6s1 n3mepenust Maccsl Te. Cuiibl B MexaHuke. CHITbl
B [IPUPOJIE: YIIPYTOCTh, TPEHHUE, CHJIA TSKECTH.
3 | 3akoH coxpaHeHus uMItyibca PeakTuBHOe nBkeHue. Pabota. MomHoOCTh. DHeprus. 3aKoH co- Z
XpaHeHUsl MexaHn4yeckoi sHepruu. IlpruMeHeHne 3aKoHOB COXpaHEHUS
IIpakTnyeckoe 3anaTne Ne2 Pemenne 3a1a4 no teme «/3ydyeHne 3aKOHOB COXPaHEHUS» Z
Paznen 2 OcCHOBBI MOJICKYJISIPHO (PM3UKH M TEPMOJIMHAMUKH
Tema 2.1 Copneprkanue yueOHOro (JIEKIIMOHHOT'0) MaTepuasia
OcHoBBI MoOJI€E- vi
KYJISIDHO — KH- 4 | Ocuosusie monoxenus MKT. OnbiTHOE 000cHOBaHUE 0CHOBHOTO mojioxkeHuss MKT. Mexmo-
HETHUYECKOH Teo- nekyisipHoe B3auMozeiictBue UneansbHsiii ras. [JaBnenue raza. OcuoBHoe ypaBuenne MKT nis
| S g);e%'(’;_ WIeanbHOTO Ta3a. YpasHeHne Men eneeBa-Kaneiipora. M3omporiecchl 1 UX TpaduKy.
NPONECCh Jlaboparopnas padora Ne3 nzyuyeHue M30TEpMUYECKOTO H30XOPHYECKOTO IPOLIECCa. 2
Jlaboparopuas padora Ned4. OnpeneieHre OTHOCUTEIbHOM BIAXKHOCTH BO3yXa 2
JlabopaTopuasi pabora NeS Onpenenenne kodhduireHTa BI3KOCTH KUJIKOCTH Z
YA

IIpakTuyeckoe 3ansaTue Ne 3 Pemenue 3agau no reme «M3ydeHrne u30nporeccoBy




Tema 2.3
OcHOBBI TEPMO-
AUHAMHKH

Con

eprkaHue y4eOHOro (JIEKIIMOHHOTO) MaTepHaa

5

H3meHeHre BHYTPEHHEH YHEPTHH Ta3a MPHU TeruiooOMeHe U coBepieHnu padboTsl. KomudecTBo
terwioTel. [lepBoe Hayano TepmoanHamMuku. PaboTa rasa npu nzob6apHOM M3MEHEHHH 00bEMA.
DU3NYECKUI CMBICI YHUBEPCAIBHOM T'a30BOM MOCTOSSHHOW. [IprMeHeHne rnepBoro Havyaua tep-
MOJMHAMUKH K U30IIPOLIECCAM.

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

Tema 2.4.
CaoiicTBa napos

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuana

[Tonstue asnl BemecTa. Hacwlennslit map u ero cBoiictBa. BrnaxunocTts Bo3ayxa. [Ipubopsr
JUISL OTIpeNIeIICHUs] BJIAXHOCTH Bo3ayxa. Kumenue. OTyero 3aBUCHUT TeMIlepaTypa KHUIICHHUS.
Kputnueckoe coctosinue BemiectBa. [loBepxHocTHOe HaTshkeHue. CmaunmBanue. Kammsp-

HocTh. KanusuisipHele siBieHUs B IpUpoJIe, ObITY, TEXHUKE.

Tema 2.6
CaoiicTBa TBep-
AbIX TeJ

Con

epkaHue y4eOHOro (JIEKIIMOHHOI0) MaTepualia

7

Kpucrannuueckoe cocrosiHue BemectBa. Jlepopmarus. Tunbsl cBs3eil B kpucramiax. Buabl
KPUCTAIIMYECKUX CTPYKTYp. Jedopmanns u e€ Buapl. Mexannueckoe HampspkeHue. 3akoH [y-
ka. Jluarpamma pactsokeHus. TemoBoe pacuipeHue TBEpAbIX Ted. Jledopmarust u e€ BUIbL.
Mexannueckoe HampspkeHue. 3akoH ['yka. Jlmarpamma pactspkeHus. TersioBoe pacuidpeHue
TBEPJBIX TEI.

‘ IIpakTnueckoe 3ansaTue NeS Pemenne 3anau o reme «CBoICTBa TBEPABIX TEI»

Pa3znen 3

JIEKTPOANHAMHUKA

Tema 3.1
DIIeKTpHYecKoe
noJsie

Con

epkaHue y4eOHOro (JIEKIIMOHHOI0) MaTepuaia

8

SIBneHue aneKTpu3aluy TeNl. DIEKTPUUECKUM 3apsa]. 3aKOH coXpaHeHus 3apsaa. 3akoH KymoHa.
DnekTpryeckass NOCTOsAHHAs. J{MdiIeKTprudecKass MPOHULAEMOCTh Cpeabl. [ManeKkTpuku. Jiek-
TPUUYECKOE TOJIE U €ro HamnpspkEHHOCTh. [IpuHimn cyneprosunuu noneil. ['padudeckoe n300-
paxenue nojei. Pabora, coBepiaeMas cujamMu TOJIs IO TepeMenieHuto 3apsaaa. [lorennuan u
Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIIMAJILHBIE TOBEPXHOCTU. CBSI3b MEXly HANPSKEHHOCTBIO U
Pa3HOCTBIO MOTEHIHMAIOB. [IpOBOJHUKHN B AJIEKTPUYECKOM MOJ€E. J[MIIEKTPUKU B DIIEKTpHYE-
CKOM II0JIE.

OnextpoémkocTb. Konaencarop. CoeTMHEHNs] KOHIEHCATOPOB. DHEPT Ul AEKTPUIECKOTO OIS
3apsHKEHHOI0 KOHAEHCAaTopa

IIpakTnyeckoe 3ansaTHe Ne6 Pemenue 3anad no teme «NEKTPUUECKUN TOK U TPOBOJHUKU




\ JlabGoparopuasi padora Ne6 «liccienoBanue 3JIEKTPOCTATUYECKOTO OIS

Tema 3.2
3aK0HBI IOCTO-
AHHOI'0 TOKA

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia

10

®u3nYeCcKre OCHOBBI TPOBOAMMOCTH METAIIOB. [locTosHHBIN 351ekTpruyeckuil Tok. Cuia u
IJIOTHOCTh TOKA. Y CJIOBUSI BOZHUKHOBEHUS AtekTpuueckoro Toka. IJC. 3akonsl Oma. Corpo-
THUBJICHHE — KaK JJICKTPHUECKas XapaKTepUCTHUKA IPOBOJHUKA. 3aBUCUMOCTb CONIPOTHUBIICHUS
MIPOBOJIHUKA OT TeMIiepaTypsbl. [IoHsITHE O CBEPXIIPOBOIUMOCTH

11

[TocnenoBarenpHOE, MapauieIbHOE U CMEIIAaHHOE coelMHeHne norpedureneii. Pabora u moui-
HOCTB ITOCTOSIHHOTO TOKa. 3akoH Jlxkoyins-Jlenna. TennoBsie JeHCTBUS TOKA

JlabopaTopuas padora Ne7 Onpenenenue 3./1.C. 1 BHyTpEHHET0 CONPOTUBICHUS UCTOYHHUKA
HaIpsDKEHUS

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

HpaKanecxoe 3anaTne Ne 7 PemeHnue 3aJa4 110 TCMC «3aKOHBI IOCTOSTHHOI'O TOKa

Tema 3.3.
DJIeKTPHYECKUH

TOK B
Pa3IMYHBIX
cpenax.

Con

epkaHue y4eOHOro (JIEKIIMOHHOr0) MaTepuaia

12

DNeKTpUUeCKUid TOK B MeTajllaX. DJEKTPOHHbIM ras. Paborta BbIxoja. DJIEKTpUUECKHI TOK
B QJIEKTposuTax. JnekTposnn3. 3akoHbl Dapanes. IIpuMeHeHne 31€KTpoian3a B TEXHHKE.

13

DnexTpuueckuid TOK B razax M Bakyyme. Monuzauusa raza. Bunel razoBeix paspsaos. Ilo-
HATHE O TuiazMe. CBOMCTBA M NPUMEHEHHE DJIEKTPOHHBIX ITYyYKOB.

14

DneKTpuuecKuid TOK B MOJyNpoBoJaHUKAaX. CoOCTBEHHAs MPOBOJAUMOCTD MOITYIPOBOAHHUKOB.
IToynpoBOIHUKOBBIE PUOOPBI.

IIpakTnueckoe 3ansitue Ne§ Pemenue 3agau mo teme «DJIEKTPUUYECKHM TOK B Pa3IMYHBIX
cpenax»

Tema 3.4
MarnuTtHoe mo-
Je.

Con

epkaHue y4eOHOTro (JIEKIIMOHHOI0) MaTepuaia

15

OTkpbITHE MarHUTHOTO 1OJs. [loCTOSTHHBIE MarHUTHl U MarHuTHOE 1noje 3emin. Buxpesoil xa-
paKTep MAarHUTHOTO MOJisi. MarHuTHasi MOCTOSIHHAsl. MarHuTHasi MpoOHUIIAEMOCTh cpenbl. [pa-
¢uyeckoe U300paKeHNUE MAarHUTHBIX ToJiel. MarHUTHBIE TOJIS TPSIMOJIMHEHOTO MTPOBOIHHKA C
TOKOM, KPYrOBOTO TOKa W COJIeHOWJa. MarnutHas uHAykuus B3anmoneiictBue TokoB. Jleil-
CTBHE€ MarHUTHOTO MOJIsSI HA POBOJAHUK C TOKOM. 3aKOH AMriepa. MarHUTHBIN MOTOK.

16

Pabora mo nmepemMerieHno MpoBOIHUKA ¢ TOKOM B MarHUTHOM moJie. [{eficTBre MarHUTHOTO TO-
Ja Ha ABKymumics 3apsia. Cuna JlopeHua. J[BukeHue 3apsyKeHHOM 4acTUIbI B MAarHUTHBIX U
3H€KTpI/I‘IeCKI/IX ITOJISAX

17

HanpspkeHHOCT MarHUTHOrO 1oJisd. CBS3b MHIYKUMU W HAIPSHDKEHHOCTH MAarHUTHOTO IIOJIA.
MarnuTHble cBoiicTBa BemecTBa. KpuBast HaMarHnuMBanusi. MaruuTHast 3anuch HHQOpMaI.




IIpakTnyeckoe 3anaTue Ne9 Penenue 3anaq no reme «MarHuTHoOE 110JIe»

Paznen 4 Kosiebanusi u BOJHBI.
Tema 4.1 Copepxanne yaeOHOro Marepuaa
MexaHu4yecKu = -
KOJIe0AH S 1 | KonebarensHoe aBrkenue. ['apmonnueckre konebaHus U UX XapakTepucTuku. JIuHeiHble mMe- Z
XaHWYeCcKHe KosebarenbHble cucTeMbl. [IpeBpalienue sHepruu npu KojaeOaTeIbHOM JABHKECHHH.
PacnipocTpanenue konebaHuii B ynpyrou cpese.
JlabopaTopnas pa6ora Nel «3yueHue 3aBUCMOCTH TIeproaa KojaeOaHui HUTSHOTO MasiTHUKA 4
OT JIJTUHBI HUTHY
IIpakTnueckoe 3ansaTue Nel Pemenne 3a1a4y Ha Temy «MexaHn4decKue KOJIeOaHMs U BOJTHBI) 4
Tema 4.2 CopepxaHue yaeOHOro Marepuana
Ynpyrie BoHbI 2 | [lomepeuHsie ¥ MPOIOIBHBIC BOJHBI. XapaKTEpUCTHKHN BOIHBL. MHTEepdepenms BonH. [lonsaTue Z
0 mudpakuu BoJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE
Tema 4.3 Coneprkanue y4eOHOro Marepuana
JmeKTpoMar- | 3 | JyekTPOMarHUTHOE TOJIe M €ro PaclpoCTPaHEHHe B IPOCTPAHCTBE B BU/E HIEKTPOMATHUTHBIX 2
HHTHBIC BOJIHBI BOJIH. OTKpPBITHIN K0JIeOaTENbHBIM KOHTYp KaK UCTOYHHMK AJIEKTPOMAarHUTHBIX BOJIH. CBOMCTBa
3JEKTPOMArHUTHBIX BOJIH. DHEPTHUs 3JIEKTPOMArHUTHOrO 1oJisA. Pru3ndecKkue OCHOBBI paIuOCBs-
3H.
IIpakTHyeckoe 3ansaTue Ne2 Pemienue 3aiay Ha TeMy «YOPYrue U 3JE€KTPOMarHUTHBIE BOJI- 4
HBI»
Pa3znen 5 OnTuka
le};’e&‘]*; Sc.;eTa. Copneprkanne y4eOHOro MaTepuana i
4 | DIeKTpOMarHuTHas MPUPO/Ia CBETa. 3aBUCUMOCTh MEXIY JAJTUHOW CBETOBOU BOJHBI U YaCTOTOM Z
AJIEKTPOMArHUTHBIX Kosiebanuii CkopocTh cBeta. CBeTOBOM MOTOK. OCBEMIEHHOCTD. 3aKOHBI
ocemi€éHHocTU. [Ipunnun ['tolireHca. 3akoHbI OTpaxxeHus cBeTa. 3aKoHbI npeiaomiienus. [1om-
HOE OTpaK€HHE CBETA.
JlabopaTopHas padora Ne2«OnpeneneHue nokazaresns NpeaoMIIEHUs CTEKIIa 4
JlaGopaTopuas padora Ne3 «3yuenue nntephepeHIun cBeTay 4
JlaGopaTopnas padora Ned «M3yuenne nudpakinu cBETa C TOMOIIBIO JIa3epar 4
JlabopaTopHas padora Ne5 OnpeneneHue nokasarelis MpeIoMIICHUs CTEKIa 4
IIpakTuyeckoe 3ansiTue Ne3 Pemienue 3anau Ha temy «Dotomerpusi. ['eomerpruueckast onTu- 4
Kay
Tema 5.2 Coneprkanue yueOHOro MaTepuaa




BosiHoBRIE CBOH- | § | KorepeHTHOCTD M MOHOXPOMATHYHOCTD. VIHTEpdEepeHINs CBETa, ee MPOSBICHHS B IPHPOIC Z
crba cpeta. npuMeHeHue B TexHuke. Judpakuus ceeta. Audpakius cBera Ha 1MENU B NapalIeNbHBIX JIy-
yax./[ucniepcus cBeta. Pa3noxxenue 6emoro ceera nmpusmoit L{Bera ten. Buasl cnexktpoB. Criek-
TpPaJIbHBIA aHAJIN3.
JlaGopaTopHas padora Ne6 «3mepeHue MIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO THU(PAKITHOH- 4
HOUW PELIETKU»
JlabopaTopHas padora Ne7 «HaOmro1eHre CIJIOMIHOTO U JIMHEHYATOrO CIIEKTPOBY 4
IIpakTuyeckoe 3anaTue Ned Perenue 3anau Ha TeMy «BOJIHOBBIE CBOMCTBA CBETA 4
Pa3znen 6 OCHOBBI CIIENHAJIBHOI TEOPHUH OTHOCUTEJIHLHOCTH
Tema 6.1 CopepxaHre yaeOHOro Marepuasa
OcHoBBI CrienH- - - 7
AJBLHOM TeopHuH WNHBapuaHTHOCTh MOAYNSI CKOPOCTH cBeTa B BakyyMe. [loctynaTel Diinmrerina. IIpoctpanctso
OTHOCHTE/IBLHO- 6 |1 BpeMA CHEIHMaIbHON TEOpUHU OTHOCUTENIBHOCTH. CBsSI3b MacChl U SHEPrUU CBOOOIHOM YacTH-
cru Lbl. DHEPTHUsI OKOS.
IIpakTnueckoe 3ansaTue Ne5 Pemenne 3ana4y Ha Temy «OCHOBBI TEOPHH OTHOCUTEIHHOCTHY 4
Pa3nen 7 DJ1eMeHTbI KBAHTOBOI (pU3UKH
Tema7.1 Coneprxanue yueOHOro MaTepuaa
KeantoBast on- (7 [ Teropoe wnsnyuenue. PacmpeseleHue OSHEPIMH B CIEKTPE aOCOMIOTHO YEPHOTO Tela. Z
THKA KBantoBas rumote3a [lnanka. ®@ortonsl. Buemnuit dotosnextpuueckuit s3¢pdexr. BHyTpen-
HUM QorodpdexT
IlpakTHyeckoe 3anaTue Ne6 Pemenne 3a1au Ha TeMy «KBaHTOBast ONTHKa 4
Tema7.2 Copeprkanne y4eOHOro (JIEKIIMOHHOTO0) MaTepuasa
®usuka atoma |8 | Pa3BuTHe B3MISIOB HA CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax BOJOPO- 2
na. Sinepras monens atoma. OnbiTel J. Pesepdopna.
9 | Mogens atoma Bojopona mo H.Bopy. I'mmote3a nme Bpoiinsa. CooTHomeHHe HeonpeaeneH- 2
Hocreil ['eit3enOepra. KBaHTOBBIE TreHEPATOPHI.
IIpakTuyeckoe 3ansaTue Ne7Pemenue 3ana4 Ha TeMy «Du3nka atoma 4
Tema7.3 Copepxanne yaeOHOTO (JIEKIIMOHHOTO) MaTepHana
®usuka atoM- | 10 | DKCIEepUMEHTAIBHBIE METOIBI PETMCTPAIIMM 3aPSHKEHHBIX 9acTHIl. ECTeCTBEHHAs pajnoaKkTHB- 2
HOro AaApa HOCTh U €€ BUJbl. 3aKOH PaIMOAKTHUBHOTO pacrnaja. buomornueckoe aeicTBUE paguoakTUBHBIX
n3nydeHnii. CocraBa TOMHBIX siiep. OTKpBITHE TO3UTPOHA U HEUTPOHA.
11 | SAnepusie cuibl. JlegekT mMacchl. DHEPrHs CBSI3M aTOMHBIX siiep. BHUIbI KOCMHUYECKOro H3yde- 2

Hus. [ToryonieHne KOCMUYECKOTO U3ITYUYCHHs B 36MHOW aTMochepe. AHTHYACTHIIBI.




12

B3aumnble npeBpalleHus BelecTBa U Nouis. JleieHne TshKeIbIX aTOMHBIX saep. Llennas peak-
LUs JeleHus. YIpasisieMas LienHas peakuus. SnepHsie peaktopsl. [lonydeHne paguoakTus-
HBIX U30TOIOB U UX NPUMEHEHHE B MEAMIIMHE, IPOMBIIUIEHHOCTH, CEIBCKOM XO3sHCcTBE. bro-
JIOTUYECKUE JIEHCTBUS PAJMOAKTUBHBIX U3IYYEHUH. DJIE€MEHTApHbIE YACTULIBI.

IIpakTuyeckoe 3anaTue Ne8 Pemenue 3anau Ha TeMy «DHU3UKa aTOMHOTO SI7Ipay 4

JlaGopaTopuas padora Ne§ «/3yuenue 3akona ¢porodddexrar 4
KourpoJsb 14
Bcero: 170




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HaTMUus KaOuHeTa (U3HKU:

- YueOnast ayauropust Ne 70 st mpoBeneHHsI y4€OHBIX 3aHITUHN, BBITOJHEHUS KYPCOBOT'O
npoekTa (paboThl), B TOM 4YMCJE TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIEro KOH-
TPOJI ¥ IPOMEKYTOUHOM aTTeCTallK, OCHAIICHHAs CIIEIUAIN3UPOBaHHON Mebenbto (paboyee me-
CTO IpernojaBaTeis, CTONbI, CTYJbs, ayAUTOPHAs JOCKA).

TexHuueckue cpencTBa oOydeHUS: CIEMUATU3MPOBAHHOE yd4eOHOe 00OpyHOBaHHE - JUCK,
rpy3, MAJUIUMETPOBAsl JIMHEWKA, CEKyHJOMEphl, YCTAHOBKAa MAaTEMaTHYECKOr0 MasiTHUKA, yueOHO-
HarJsIHbIE TOCOOUs, 00eCTIeYMBAIOIINE TEMATHIECKHE WILTIOCTPAIIH, COOTBETCTBYIOIINE pabounM
y4eOHBIM IIporpamMmam - mkadbl ¢ GU3nIeCKUMHU IprudopamMu (HarIsgHOE Tocooue)

VYuebnast aynutopust Ne 74 nist mpoBeneHHs y4eOHBIX 3aHATHH, BBITIOJIHEHHUS KYpPCOBOTO
mpoekTa (paboThl), B TOM YHKCJE TPYNIOBBIX U WHIUBUIYATbHBIX KOHCYJIbTAIlUI, TEKYIIEro KOH-
TPOJISL U IPOMEXKYTOUHOM aTTecTallMM, OCHALIEHHAs CHIEHUAIIN3UPOBAaHHON Mebenbio (pabouee Me-
CTO IpEeToAaBaTesi, CTONbl, CTYJIbs, ayIUTOPHAs JOCKA, MOMKA).

TexHUYECKHE CpelicTBa O0yUYCHHsI: HAOOP JEMOHCTPAIMOHHOTO 00OPYIOBaHMS (ayAHO CH-
cTeMa, MPOEKUHUOHHBINA 3KpaH, MPOEKTOP, NEPCOHAIBHBIN KOMIIBIOTEP), y4EeOHO-HATJISAHBIE MTOCO-
Ous oOecrieunBaroNIie TEMAaTHUECKUE WILTIOCTPAIMH, COOTBETCTBYIOIIUE PA0OYNM y4eOHBIM IPO-
rpaMMaM - rajepesi HOpTPeToB (HU3HKOB, My3el (hHU3HUeCKUX MPUOOPOB, BUPTYyaIbHAas 1abopaTopus
bu3uKy.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OO0 «tOxnast Codrepras kommanus»; Office Standard 2013 JTunenzus Ne 6400963 1
ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBoOOHO pacmpocTpaHsIeMoe IpoIprueTapHoe nmporpamMmmuoe odecreuenue; Google
Chrome CBobomno pacmpoctpansemoe I10, nmunen-3us freeware; Unreal Commander CBoGoaHO
pacrpoctpansiemoe 10, muuensus freeware; Zoom Tapud bazosrit CBoO01HO pacnpocTpaHseMoe
I10, ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHseMoe MpornpueTapHoe Mpo-
rpammaoe obecnieuenne; Dr.Web JloroBop Ne PI'A01140022 ot «16» SuBapst 2025 1. mMexay
OI'BOY BO «louckoit TAY» 1 OO0 «KOMITAHUSA I'DOHAAJIb®y; 7-zip CBobOoaHO pactmpo-
ctpansiemoe 110, GNU Lesser General Public License; Yandex Browser CBoO0oAHO pacnpocTpaHsi-
emoe I10

3.2. UndopmanuonHoe odecrneyenne 00yueHus

K Hcnone3yer-

OJINYECTBO IK3EM-

Ne s IIpHU U3Y-

OcCHOBHbBIE HCTOYHUKH TUISIPOB B OMOITMOTEKE
n\n YEHHUH pa3-
/ ccpuika Ha OBC
JIETIOB
1 | Poraues, H. M. ®usuka. YueOnsiit kypc st | https://e.lanbook.co 1-7
cpeaHero npodeccruoHanbHoro odopasosanus : |  M/book/403874
yaeOHoe nocobue ais cro / H. M. Poraues, O.
A. JleBuenko. — 3-¢ u31., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 312 ¢. — ISBN
978-5-507-49831-4. — TekcT : IIEKTPOH-
HBIM // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAS CH-
crema. — URL:
https://e.lanbook.com/book/403874. — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIh30BaTEIIEH.
2 | Akcenosa, E. H. O6mas ¢usuka. Mexanuka https://e.lanbook.co | 2,3,4,5

(ryaBeI Kypca) : yueOHoe mocooue st cro / E. m/book/417869
H. AxcenoBa. — 2-e u3n., crep. — CaHKT-
[TetepOypr : Jlanp, 2024. — 128 c. — ISBN




978-5-507-50307-0. — TekcT : 37eKTpOHHbIH //
Jlanb : 31€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/417869. —

PexxuM focTymna: i aBTOpU3. MOJIb30BaTeNei.

Axkcenosa, E. H. O0Omas ¢usuka. Tepmoan-
HaMUKa ¥ MOJIEKYJIsIpHAs GU3HKa (TIaBbI
Kypca) : yuebHoe nmocooue st cro / E. H.
AxkcenoBa. — Cankr-IletepOypr : Jlanb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — Texcr : anekTpoHHbIM // JIaHb : 31ek-
TpOoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482. — Pe-

KM OOCTYyIIA: IJIsI aBTOPH3. MOJIb30BaTeIICH.

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

12,3,4,5

Mskumes, I'. 1. ®uszuxka: 10-it knacc: 6a3o-
BbII U YIIIyOJIEHHBIA YPOBHU : y4eOHUK / .
S. Msikuies, b. b. byxosues, H. H. Cotckuit
; mox penakuueit H. A. IlapdentbeBoit. —
11-e uzn., ctep. — Mockaa : [IpocBemienue,
2024. — 432 c. — ISBN 978-5-09-112178-
0. — Tekcrt : anexkTpoHHbIi // JIanb : dmek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408686. — Pe-

JKUM OO0CTYyIIa: NJIsI aBTOPH3. MOJIL30BaTeIICH.

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

1,2,3

®uzuka: 11-i1 knacc: 6a30BbIid U yrayOaEH-
HbI ypoBHH : yueOHnuk / H. C. IlypsiieBa,
H. E. Baxeesckas, /. A. Hcaes, B. M. Yapy-
ruH. — 11-e uzz., crep. — Mockaa : [Ipo-
ceemenue, 2022. — 332 ¢. — ISBN 978-5-
09-087191-4. — Tekcr : 37eKTPOHHBI# //
JlaHb : 2NIeKTPOHHO-OMOIMOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/334856.
— Pexxum poctyna: i aBTOpuU3. MOJIb30Ba-
TEJIEH.

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

3,4,5,6,7

m\it

I[OHOJIHI/ITGJ'ILHLIC HCTOYHUKH

KomuuecTBO DK3EM-
IUISIPOB B OMONIMOTEKE
/ ccpuika Ha DBC

Hcnonb3y-
eTcs Ipu
M3YYEHUU
pas3aenoB

[TpakTHKyM IO pelICHHIO 3a/1a4 O0IIero Kyp-
ca ¢pusuku. Mexanuka : yaeOHoe mocobue
st cro / H. I1. Kanamnukos, T. B. Kotbip-
no, C. JI. Kyctos, I'. I'. Cniupun. — 2-e u3n.,
crep. — Cankt-IletepOypr : Jlanb, 2024. —
292 ¢. — ISBN 978-5-507-50313-1. —
Tekcrt : anexkrponHbli // JIaHb : 3IeKTpOHHO-
oubimoreunas cuctema. — URL:

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

https://e.lanbook.com/book/417887. — Pe-
JKUM JOCTYyIIa: IJIs1 aBTOPU3S. MOJIb30BaTeICH.

[IpakTUKyM IO pelIeHuIo 33/1a4 1Mo 001eMy
Kypcy ¢usuxu. Konebanus u BomHsl. OnTuka
: yuebHOe nocobue ms cro / H. I1. Kanam-
HukoB, H. M. KoxeBuukos, T. B. Kotsipio,
I'. T'. Cnupun. — Cankrt-IletepOypr : Jlans,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — TexcT : anexTpoHHbIl // JIaHb : d5ek-
TpOHHO-OnOMMoTeyHas cuctema. — URL:

https://e.lanbook.com/book/153653. — Pe-
KUM JOCTYIIa: IJIs1 aBTOPU3. MOJIL30BaTEeICH.

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

12,3,4,57

Tpynos, I'. M. O6mas ¢usuka. fonomHu-
TeJIbHbIC MAaTePUAJIbI JJIsI CAMOCTOSITEIbHOM
paboThl : yueoHoe nmocodue s cro / I'. M.
TpynoB. — Canxkt-IletepOypr : Jlanb, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcrt : anexTpoHHbIH // JlaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL:

https://e.lanbook.com/book/146680. — Pe-
ZKUM JOCTYyIIa: AJIs1 aBTOPU3. MOJIb30BaTEICH.

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

AkcenoBa, E. H. O0mas ¢uzuka. Dnexrpu-
YECTBO U MarHeTu3M (TJIaBbl Kypca) : yueo-
Hoe nocooue st CIIO / E. H. AkcenoBa. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2024. — 112 c¢. — ISBN 978-5-507-51639-
1. — Texcr : anekTpoHHbIi // JIanb : a1ek-
TpOoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/426257— Pexum
JIOCTyMA: JIJIsl aBTOPH3. TOJIH30BATENCH.

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

2,3,4

Msxkumes, I'. S1. ®uzuka. Konedanus u Boii-
HbI : 11-i1 knmace : yriyOa€HHbINA YPOBEHD :
yueOnuk / I'. 5. Msikumes, A. 3. CUHAKOB. —
11-e u3n., crep. — Mockaa : IIpocBelienue,
2024. — 284 c. — ISBN 978-5-09-113702-
6. — TekcT : anexkTpoHHbIN // JIaHb : d5IeK-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/437426— Pexum
JIOCTyMA: JUIsl aBTOPU3. NOJIb30BaTEIEH.

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

ITepeyenb UHGPOPMALUOHHBIX CIIPABOYHBIX CHCTEM



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

Pexum gocry-
na

HaumeHoBaHue pecypca

Hayunas snekTpoHHas 6M0anoTeKa http://ebs.rgazu.ru

DOIepoccHiickast CeTh pacipoCTpaHESHUS MPaBOBOM HH(POpMa-

p://ww.consultant.ru
1 «Koncynbrant [ Irocy D

HarmonanbHoe akkpeIMTallMOHHOE areHTCTBO B chepe oOpa-

www.fepo.ru
30BaHUsA

OdurmaisHblii caiiT MUHHCTEpCTBA CENIBCKOTO X03siicTBa | http://www.don-agro.ru
POIOBOJILCTBHSE POCTOBCKOM 001acTH

OdurmansabIii mopTai npaButenbcTBa PocroBekoit obmactu | http://www.donland.ru

Caiit u3garensctBa «I[IpocBemenue» (pyopuka «dusukay) | http://www.prosv.ru

Caiit m3garensctBa Jpoda (pyopuka « Puznka) http: //www.drofa.ru

Kommiaekr JIMHCH3UOHHOI'O U CBOﬁOlIHO pacnpocrpaHsieMoro mnporpaMmmMmHoOro o0ecneueHust

Hepeqem, JIMICH3UOHHOTO ITPOIrpaMMHOIro o0ecneyeHnst

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «tOxnas Codreepnas kommanus», Office Standard 2013 Jlunensuss Ne 64009631 or
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acro-
bat reader CoGoaHO pacmpocTpaHseMoe MpoIpHeTapHOe mporpammHoe obec-meuenue; Google
Chrome Co6oano pacnpoctpansemoe 110, nuuen-3us freeware; Unreal Commander Cso6oaHo
pacnpocrpansiemoe [10, nmunensus freeware; Zoom Tapud bazossiit CBo-001HO pacipocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBo6oaHO pacmpocTpaHsa-eMoe MPOIPUETAPHOE MPO-
rpamMHoe oOecnieuenue; Dr.Web Jlorosop Ne PT'A01140022 ot «16» SuBaps 2025 1. Mexmay
®I'bOY BO «llouckoit TAY» 1 OO0 «KOMITAHUSA I'HIOAJIb®»; 7-zip CBoGOaHO pacipo-
crpansiemoe [10, GNU Lesser General Public License; Yandex Browser CBo6oHO pacripocTpansie-
moe [10

4. KOHTPOJIb 1 OOEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOU JUCIIUITJIMHBI

KoHTposib u oneHka pe3ysibTaToB OCBOCHMSI y4€OHOW JMCLUIUIMHBI OCYLIECTBIISETCS Ipe-
MoJlaBaTeyieM B IMpoIecce MPOBEACHUS MPAKTUUECKUX 3aHATHUH, a TaKkKe BBIMOJHEHHsI 00Yy4arolu-
MUCSl UHAUBUIYaAJIbHBIX TPOEKTOB.

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

Pe3yabTaThl 00y4yeHus
(ocBOEHHBIE YMeHMSI, yCBOEHHbIE 3HAHUS)

B pe3ynbrate o0yueHus: 00y4Jaronuiics J0KeH:

3HATH.:
c(OPMHPOBAHHOCTH TIPEICTABICHUN O pOJIK ¥ Me- | Y CTHBIA onpoc. Pemenue 3a1a4. Beimonne-
cTe QU3MKK B COBPEMEHHOM HAy4dHOM KapTHHE MH- | HUE PACUETHON paboThl, 1aboparopHast pa-
pa, o cucreMoobpa3zyroleit posu GU3UKU B pa3Bu- 6ota. IToxroroBka u 3amuta peepara. Ou-

THM €CTECTBEHHBIX HAYK, TCXHUKU U COBPEMEHHbIX | 3AHECKUH TUKTAHT. TecTuposamme

TEXHOJIOTHH, O BKJIaJIe POCCUMCKUX U 3apYOEKHBIX
YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH; GUZUUYECKYIO
CYIIHOCTb HaOJI0OAaeMBIX SIBICHUI MUKPOMUDA,
MakpoMHpa U MeraMupa; poju Gu3uku B popmu-
POBaHUU Kpyro3opa U GyHKIMOHAILHON IPaMOTHO-



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

CTH 4€JIOBCKA OJId PCIICHUA MMPAKTUYCCKUX 3a1a4,

YMeETh:

pacrno3HaBath (U3UYECKUE SBICHUS (TIPOLIECChI) U 00b-
SICHSITh X Ha OCHOBE M3yUYEHHBIX 3aKOHOB;

VYcrusiii onpoc. Pemenue 3aiayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
6ora. [loarororka u 3amura pedepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBanue

BIIA/IETh OCHOBOTIOJNATAIOIIMMHU (PH3MUECKUMHU TTOHATHUS-
MH ¥ BEJIHMYMHAMH, XapaKTEPHU3YIOUINMH (HHU3HUECKHe
MIPOILIECCHI;

VYerHbi onpoc. Pemenue 3aaa4d. Beinonne-
HHE pacyeTHOM paldoTsl, 1abopaTopHas pa-
6ota. [lonroroBka u 3amura pepepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBaHue

BIaJeTh 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHUAMH
(3akon BcemmpHoro taroterus, I, II u III 3axonsr Hero-
TOHA, 3aKOH COXPaHEHMs MEXaHUYECKOW SHEPIUH, 3aKOH
COXPaHEHHUs UMIYJbCca, MPUHLIMII CYNEPHO3ULIHUU CHII,
MIPUHLIMIT PaBHOIPABHOCTH MHEPLHUAIBHBIX CHUCTEM OT-
CYeTa; MOJEKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSA
BEIIECTBA, T'a30Bbl€ 3aKOHBI, NEPBHIN 3aKOH TEPMOANHA-
MUKH; 3aKOH COXPAaHEHHs 3JIeKTPUYECKOTo 3apsna, 3a-
koH Kynona, 3akon Oma Juist yyacTka 1emnd, 3akoH Oma
JJI TIOJTHOM AJIEKTPUYECKOW Lenu, 3akoH J[xoynsa -
JleHna, 3aKOH ANEKTPOMAarHUTHOW MHAYKIMH, 3aKOH CO-
XpaHEHUs! 3HEPrHM, 3aKOH MPSMOJIMHEHHOIO pacmpo-
CTpaHEHHUS CBETA, 3aKOH OTPAKEHHs CBETa, 3aKOH Ipe-
JIOMJICHHUSI CBETa; 3aKOH COXPAHEHHs 3HEPTHH, 3aKOH
COXpAHEHUs! MMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTpUye-
CKOTO 3apsifa, 3aKOH COXPaHEHUsI MAacCOBOr0 YMCla, HO-
cTynaTsl bopa, 3aK0H pagroakTUBHOTO pacnana);

VYerHbi onpoc. Pemenne 3aaa4d. Beinonne-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [logrororka u 3amura pedepara. Ou-
3U4ECKUH JUKTAHT. TecTupoBaHue

YBEPEHHO HCIOJIb30BaTh 3aKOHBl M 3aKOHOMEPHOCTHU
IpY aHajau3e (PU3NIECKUX SBICHUI U IPOLIECCOB;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6orta. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUN AUKTAHT. TecTupoBanue

YYHUTHIBATh TPAHUIIBI MPUMEHEHUSI M3YYSHHBIX (U3nde-
CKHMX MOJICIICH;

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HHE pacyeTHOM paboTskl, 1abopaTopHas pa-
6ora. [logroroska u 3amura pedepara. Ou-
3U4ECKUU OUKTaHT. TecTupoBanue

MPOBOJIUTH TPSIMBIE M KOCBEHHBbIC M3MEpeHMs (pu3uue-
CKUX BEJIMYWH, BEIOUPAs ONTUMAILHBIA CIIOCO0 M3Mepe-
HUSl U HCIIONIb3YSl M3BECTHBIE METOJbl OIEHKHU IMOTPEI-
HOCTEW M3MEPEeHWH, MCCIe0BaTh 3aBUCUMOCTEN (U3M-
YECKUX BEJIMYMH C HCIOJB30BaHHEM TNPSMBIX H3Mepe-
HUH;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [Togroroska u 3amura pedeparta. Ou-
3U4ECKUI JUKTaHT. TecTupoBaHue

OOBSICHATH HONyYEHHbIE PE3yJbTaThl, HCHONB3YS (HU3M-
YeCKHEe TEOPUH, 3aKOHbI U TIOHSTHUS, U A€TaTh BBIBOJIBI;

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacueTHOl paboThl, 1abopaTopHas pa-
6ota. [loaroroska u 3ammuTta pedepara. du-
3UYECKUI JUKTaHT. TecTupoBaHUe

peuiaTth paCyYCTHLBIC 3aaavyu C SIBHO 3a,[[aHHOfI (1)I/IBI/I‘-IC—
CKOH MOZCJIbIO, HCIIOJIb3Yd (bI/ISI/ILIGCKI/Ie 3aKOHbI H
MPUHIIAIIBI;

VYerHbii onpoc. Pemenne 3aaa4d. Beimonne-
HUE pacueTHOl paboThl, 1abopaTopHas pa-
6ora. [Togroroska u 3ammura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

IMPUMCEHATE IMOJYYCHHBIC 3HAHUA OJIA 00BSICHEHHUS

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacueTHOH paboThl, 1abopaTopHas pa-




YCIIOBHIA TTpOTeKaHus (GU3NYECKHX SIBICHHUH B mpu- | 00oTa. [loaroroBka u 3ammura pedepara. du-
polie W sl TPUHATUS MPAKTUYECKUX PEIICHUM B | 3MYCCKHUHU TUKTAHT. TeCTUPOBAaHUEC
IIOBCEIHEBHON XW3HU I obOecrmeueHus Oesorac-
HOCTH TIpU OOpaleHuH ¢ OBITOBBIMU MPUOOpaMU H
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3110PO-
Bbs U COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO IMOBEJIe-
HUS B OKPYKAIOIIEH cpeie;

Hmozoewlii KOHmMpPo/b: IK3amen, op
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