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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HaKkOMJIEHHE CTYJEHTOB C COBPEMEHHOW (PU3NYECKON KapTUHON MHpa;
NpUOOpETeHNE HABBIKOB JKCIIEPUMEHTAIBHOTO HCCIENOBAHUS (PU3UYECKUX SIBICHHUN
U TPOIIECCOB; M3YYEHHE TEOPETUUYECKUX METOJIOB aHaiu3a (U3MUECKHUX SIBICHMIA;
oOydyeHHe TpPaMOTHOMY TPUMEHEHHUIO TOJOKEeHUH (yHIaMEeHTATbHON (U3UKH K
HAay4YHOMY aHAIW3Yy CHUTyalud, C KOTOPHIMU OakaaaBpy/CHEeMUaTINCTy MPUAETCS
CTAIKUBATHCS TIPU CO3AaHUHM HOBBIX TEXHOJIOTHH; BBIPAOOTKA Yy CTYICHTOB OCHOB
€CTECTBEHHOHAYYHOTO MUPOBO33PEHHS.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

. CdopmupoBarh y CTYJIEHTOB MpEACTaBICHHE O MecTe (U3UKUA B
€CTECTBCH-HOHAYYHOW KapTHHE MHUPA.

. CdopmupoBarh  mpenctaBieHusi 00  OCHOBHBIX  (PH3MYECKHUX
SIBIICHUSX, TEOPUAX U 3aKOHAX U TMIPeIeNiaX UX MPUMEHUMOCTH.

. Pa3BuTh yMeHuE OOBSICHATH (U3MYECKUE SBICHUS ¥ 3aKOHBI

KJIaCCMYECKOH W COBPEMEHHOM (H3MKH JUIS TPaMOTHOTO HAyYHOTO aHAIM3a
CUTyallid, C KOTOPBIMH OaKkataBpy/CIEHUATACTY TNPHIAETCA CTAIKUBATHCS TIPH
CO3JIaHUU WJI UCTIOIH30BAHMH HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHH.

. CnocoOcTBOBarh OBJNAJICHUIO NMPUEMAMM PELICHHS] KOHKPETHBIX 3a1ady
U3 pa3HBIX obOnacTeil (PU3MKM, MO3BOJSIOMIMMH CTYACHTaM B JalbHEHIEM pelarh
MPAaKTUYECKUE 3a/1auu.

. ChopmupoBarb  HaBBIKM ~ MPOBEACHHUS  DKCIIEPUMEHTATBHBIX
WCCIICJIOBaHWI IO CTAaHAAPTHBIM METOAMKAaM, HCIIOJIb30BaHUS OCHOBHBIX NPUEMOB
00pabOTKH, MPEICTABICHUS U aHATIH3a SKCIIEPUMEHTATBHBIX TaHHBIX.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HaunmeHoBaHue NHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

OIIK-1: CnocoGeH npeacTaBUTh aJeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUM
HAYYHYI0 KADTHHY MHPa HA OCHOBE 3HAHMSI OCHOBHBIX IOJI0KEHHUIi, 3AKOHOB H
MeTO/I0B eCTeCTBEHHbIX HAYK U MaTeMATHKHU

OIIK-1.1: [Tonumaer
byHIaMEHTATHHBIC 3aKOHBI
MPUPOJIBI U OCHOBHBIE
du3nIECKre MaTeMaTnIecKue
3aKOHBI U METOIbI HAKOTIJICHHUS,
nepeaayu u 00paboTKH
UHpOpMaLIH

OIIK-1.2: IIpumensiet
du3HUecKue 3aKOHBI U
MareMaTu4ecKyd METOJIbI JIs
pelieHus 3a1a4 TEOPETUIECKOTrO
U TIPUKIIQTHOTO XapaKTepa




OIIK-1.3: Mcnonb3yeTt 3HaHUS
€CTECTBEHHBIX HayK U
MareMaTHKH MpU pELICHUH
MPAKTUYECKUX 3a/1a4

OIIK-4: Cnioco6eH NpoBOAUTH IKCIIEPUMEHTAJIbHbIE HCCJIeI0BAHUSA U BJIA/1eTh
OCHOBHBIMH NTPHEMAaMH 00PAa0OTKHU W NMPeACTABIEHUS IKCIIEPUMEHTAIBHBIX TaHHBIX

OIIK-4.1: ITpumenser
OCHOBHBIC MCTOJbI U CPCACTBA
MIPOBEJCHUS
SKCIICPUMCHTAJIbHBIX
HCCIICIOBAaHNH, CUCTEMBI
CTaHJapTHU3allu U
cepTuduKauu

OIIK-4.2: Beibupaer criocoObl 1
CpeACTBa U3MEPEHUN U
IIPOBOJUT DKCIIEPUMEHTAIbHbBIE
UCCIIEI0BaHUs

OIIK-4.3: O6pabarbiBaeT u
MPEJICTABIISIET MTOTYICHHBIE
JTAHHBIE U OLICHUBAECT
MIOTPEIIHOCTH PE3yJIbTaTOB
U3MEpPEHUI

1.4 Oco0eHHOCTH pean3alMu IUCIUTLTHHBI
SI3BIK peanu3anuy IUCHUILIMHBL Pycckuil.

Jucuuruinaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CemecTtp
Bcero,
3aUeTHBIX
B eOHoH pabo
nuz yueOHoit paboThl - 2134
(akam.gac)
KonrakTHas padora ¢ 10 (360)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 4 (144)
MIPAKTHYCCKUE 3aHATHS 3 (108)
naboparopHbie paboTh 3 (108)
CamocrosiTesqbHas padora
8 (288)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyrounas arrecranus |3 (108)

(3auéT) (Ax3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTus
IEKIIHOHHOTO CamocTrosTenpHas
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
n/m Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnueckue paboThI W/unu
3aHATUA [IpakTHKyMBI

B Tom B Tom B Tom B tom

Bceero yucrne B Bcero yucrne B Bcero yucne B Bcero YHUCIie B

anocC anocC 3nocC DUO0C

1. Mexanuka

1. BBenenue 2
2. D1eMeHThl KUHEMaTHKU 2
3. DneMeHThl JUHAMUKA YaCTHUII 4
4. 3aKOHBI COXPAHEHHUSI B MEXaHUKE |
5. IIpyHIUIT OTHOCUTEIPHOCTH B MEXaHUKE 2
6. DJIEMEHTBI PEISATUBUCTCKON JUHAMUKHI 2
7. DneMeHTbl MEXaHUKH TBEPAOTO TeJla 2
8. DJeMEHThl MEXaHUKHU CIUIOIIHBIX CPET 2
9. Kunemarrnka rapMOHUYECKUX KOJICOaHUA |
10. 'apmoHMYECKU OCHUILISATOP 2
11. AHrapmoHHrYeckue Konebanus 2
12. BonHOBBIE TTPOIIECCHI 2




13. M3ydeHne TeOpeTHIEeCKOTo Kypca o yaeOHo-
METOIUYECKUM TIOCOOUSIM
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14. Kunemarundeckuii criocod OnrCaHus IBHKECHUS

15. lnnamMmuveckue XapakTepUCTUKH YaCTULbl U YpPaBHEHHE

JABUXKCHUA

16. Pabora. MomHOCTb. 3aKOHBI COXpaHEHHS B
MexaHuKe. [[BrkeHrne B IIEHTPAITBHOM I10JIe

N

17. PenatuBucTCcKast JUHAMUKA YaCTHUIILI

18. BpamarenpHoe IBH>KEHHME TBEPIOTO TeJIa

19. T'apMOHMYECKHI U AHTAPMOHUYECKHUI OCLHUIUISTOP

20. BonHOBBIE ITPOIIECCHI

N N N Y

21. 3akperuieHre HaBbIKOB PELICHUS 3a1a4

22. Pemienue MHAMBULYanbHbIX 3ananuii (PIP)

23. 3mepeHre BpeMEHH pPEeakliuK YeI0BeKa

24. 3mepeHne TMHEWHBIX BETUYMH METOJIOM HOHHYCA

25. Omnpepenienne yCKOPEHUs: CBOOOTHOTO TaIeHHUs C
MOMOIIHI0 OOOPOTHOTO MasTHUKA

26. Onpenenenre yCKOPEHHsI CBOOOTHOTO TIAICHUS C
MoMoIIbI0 pocToro MasTHuka (beccerns)

27. OnpenesieHne yCKOPEHUsI CBOOOTHOTO TMaieHUs Ha
npubope ATByaa

28. M3yueHue BpalareabHOro JBUKEHUS ¢ TOMOIIbIO
KpecTtooOpasHoro MasTHuka O6epbexa

29. N3yueHue BpalareabHOro ABMKEHUS C TIOMOIIBIO
MagTHHKa MakcBeia

30. U3ydyeHne MOMEHTa MHEPLIMKU TBEPJBIX TET C TOMOIIBIO

TpuUISIpHOTO MOABECA




31. Onpenenenre TeH30pa MOMEHTA UHEPIIMU TBEPIBIX TEI

32. 3ydyeHue 3aKkOHOB COXPAHECHHS UMITYJIbCA M YHEPTUU
IpH YIPYTUX U HEYIIPYTUX CTOJIKHOBEHUAX

33. IloxroroBka oTueTa 1o 1aboparopHoi padore
(TeopeTHuecKas 4acTh, PaCYEThI, BHIBOIBI).
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2. MouiekyJasipHas pusuka

1. DyieMeHTBI MOJIEKYIIPHO-KUHETUYECKON TEOpUHn

2. DneMeHThl TePMOANHAMUKHI

3. dyHKIMM pacnpeeneHus

4. DnemMeHThl (PU3NYECKON KUHETUKU

5. Pactipennenenue [160ca

6. ITopsiiok u 6ecropsA0K B IpUpoAe

[\SH N \O N (O [ \O 3 Il \O 3 I \S]

7. N3ydeHne TeopeTHUeCcKoro Kypca rno yueoHo-
METOIMYECKAM ITOCOOMSIM
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8. MonekynapHo-KuHeTH4YecKas Teopusi. DyHKIMU
pacupenenenus. Pacipenenenus Makcgeinna u bonsumMana

9. SIBnenus nepeHoca: I Qy3us TEIIONPOBOIHOCTS,
BSI3KOCTb.

10. IlepBoe Hauano tepmoguHaMuky. Pa3oBble
npespanieHus JlunaMuka TBeporo Teia

11. 3akpernieHue HaBbIKOB PEIICHHUS 33/1a4

12. Pemenne nnauBuayanbHbix 3ananuil (PIP)

13. M3ydenue npoiiecca OTKAUYKH rasa

14. OnpeneneHrie OTHOUIEHUSI YAEIbHBIX TEIIIOEMKOCTEN
g= Cp / Cv B Bo3ayxe metogom Kiemana-Jlezopma

15. Onpenenenue otHomeHus TemnoéMko-creit Cp/Cv B
BO3J[yX€ METOJIOM 3BYKOBBIX CTOSYHMX BOJIH




16. Onpenenenre yaeapHON TEITOEMKOCTH BOJbI METOAOM
IIOCTOSIHHOTO IIOTOKA

17. Onpenenenue TEI0EMKOCTEN TBEPIBIX TEN

18. OmpeneneHre OCHOBHBIX XapaKTEPUCTHK (Ha30BOTO
niepexo/ia MepBOTo POa MPH KUIIEHUH BOIBI

19. U3mepenue TeraonpoBOIHOCTH TBEPBIX T

20. 3mepeHne MOBEpXHOCTHOTO HATSKEHUS 110 BBICOTE
MOAHSTHS )KUAKOCTH B KJIIMHOOOPa3HOM IIeNH

21. TloaroroBka oTyeTa 1o J1aboparopHoit padboTe
(TeopeTrdeckas 4acTh, paCueThl, BEIBOIBI).
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3. DJ1eKTPHYECTBO H MATHETH3M

1. DnekTpocTaruka

. 9JI€KTpOCTaTI/I‘-I€CKO€ 110JIC B BCIICCTBC

. IIOCTOSIHHBIN 2IEKTPUYECKUN TOK

. MarguTtHoe 110j1€e

. MarsuTHOE 110J1€ B BEILIECTBE

. YpaBHenus Makceia

N[

. DIeKTpocTaruka. Pacder ajieKTpocTaTHuecKuXx MmoJien

e BN Ro N U, T ¥ SNg ROV I \S)

. DIIEKTPOEMKOCTh IPOBOIHUKOB U KOH/IEHCATOPOB.
DHeprus 3EeKTPOCTATUYECKOTO OIS

9. Pacuer 31eKTpUUECKHUX IeNel MOCTOSHHOTO TOKa

10. MaraurtHoe 1oiie. PacueT moCcTOSAHHBIX MArHUTHBIX
oJien

11. DnekTpoMarHuTHas MHAYKIUS U CAMOWHTYKIIUS

12. DnekTpocTaTuyecKoe U MarHUTOCTaTUYECKOE I10JIS B
BEILIECTBE

13. TlepexoaHble MPOLECCHI B 3JEKTPUUECKUX LIETISIX

R SN I N N N S




14. DnexTpudeckuii KojaedareabHbIi KOHTYP

15. DnexTpudeckuii KojaedareaIbHbIi KOHTYP

16. 3yueHue >1eKTpOCTaTUYECKOTO MOJIS.

17. Onpenenenue yaeapHOro 3apsjia 3JIeKTpoHa Mo
BOJIbTAMIIEPHOM XapaKTEPUCTUKE BaKyyMHOIO JUOMA.

18. 3ydenue siBneHUs NOISPU3ALUU TUIIEKTPUKOB.

19. UccnenoBanne 3aBUCUMOCTH 3JIEKTPUUYECKOTO
CONPOTHUBIICHHUS METAJUIOB U TOJYITPOBOAHUKOB OT
TEMIIEPATYPBIL.

20. Omnpenenienne yAeIbHOTO 3apsia AIEKTPOHA METOJIOM
MarHeTpoHa.

21. 3ydeHne METO0B U3MEPEHUS CTAIIMOAPHBIX
MAarHATHBIX TIOJIEN.

22. V3y4enue npouecca HaMarHn4MBaHMsI

23. VccnenoBaHre MarHUTHOTO TUCTEPE3UCA C MOMOIIBIO
ocumiorpada.

24. N3y4eHue 3aTyxaromux Kojiebanuii B konedareaIpHOM
KOHTYpE.

25. 3akon Oma Jy1s 1ene NepeMeHHOro ToKa.

26. 3MepeHue yaenbHOro 3apsijia IeKTpoHa METOA0M
MarHUTHON (POKYCHPOBKHU

27. I3mepeHnrie rOpu30HTATBHON COCTABIIAIOIIEH
MarHMTHON MHIyKLUH MO

28. AMIuUTyTHBIE M (Da30BbIe COOTHOIICHHUS B IMHEHHBIX
LETISIX IEPEMEHHOI0 TOKa.

29. PenakcaioHsble KoieOaHus.

30. DnekTpuyeckre KoJieOaHus B CBA3aHHBIX KOHTYpaX.
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31. 3yueHue siBICHUS B3AMMHOW UHAYKIIAH.

32. 3ydyeHue TeopeTHYeCcKoro Kypca 36
33. [loaroToBka K MPaKTUYECKUM 3aHSITUIM

Brinonuenue 36
WHIUBUIyaTbHBIX 3amanuid (PIP)

34. TToaroToBKa K 3aliuTe JJabOparopHbIX padoT, 36

KOHTPOJIBHOH paboTe

4. OnTuka

1. Ilpeamet onTuku, kparkas ucropus.CBeT Kak
3JIEKTPOMArHUTHBIE BOJIHBIL: MIEKTPOMArHUTHAs IIPUPOAA
CBETa; ypaBHEHMU MakcBemia Uit leKTPOMarHuTHOTO
II0JI B BAKYyM€, BOJIHOBOE YPaBHEHUE; IIJIOCKUE U
cepruecKkre CBETOBBIE BOJIHBI; CIIEKTPAILHOE
IIPEICTABIICHUE CBETOBBIX BOJIH KBa3UMOHOXPOMAaTH4ECKUE
Y KBa3UIUIOCKHME BOJIHBI.

2. [Tonsipu3zanus cBeTa: €CTECTBEHHBIN U MOJISIPU30BAHHBIN
CBET. DHEPrus CBETA, MOTOK HEepruu, BeKTop [1oMHTHHTA,
WHTESHCUBHOCTE CBETA, JABJICHHE CBETA.

3. Mnrepdepenuns cBeta: UHTEp()EPEHLIUOHHBIE SBICHUS B
OTITUKE M KOT€PEHTHOCTh; HHTEp(epeHIns
MOHOXPOMATHYECKHUX BOJIH; METOMBI peaTU3aliu
UHTEPPEPEHIIMOHHON KapTHHBI.

4. MuorouryueBas uaTepdepenys, nareppepomerp Padpu
-IIepo; BpeMeHHas M IPOCTPAaHCTBEHHA KOTEPEHTHOCTh
CBETA.

5. IlpumeHeHune sBIeHMS] UHTEPPEPEHLINN CBETa B HAyKe U
texHuke. IHTepdepomeTpsl. 3Be3aHbIH HHTEphEepoMeTp
MaiikenbcoHa.
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6. udpakus cera: npuHnun [ toitreHca-OpeHensi, 30HbI
Openenst; Audpakuus MIOCKOH BOJIHBI Ha KPYTIIOM
OTBEpCTUH; AU(PPAKLUSA Ha KPYTJIOM JTUCKE U MATHO
Ilyaccona.

7. Iousitue o Teopun qudpaxun Kupxroda: narerpan
['folirenca-Openensa-Kupxroda; npudnmkenne Openens B
teopun audpaxunu; audpakuus Opaynrodepa.
JudpakiroHHbIE PeMIETKH; AUPPAKIUS PEHTT€HOBCKUX
JTy4ei.

8. Teopus uaeabHON ONTHYECKON crucTeMbl. OnTHYecKas
CUJIA JIUH3.

9. Mucnepcus cBeTa: Kjaccudeckas NEKTPOHHAA TEOPUS
JUCIIEPCUY JIMHEMHOW U30TPOITHOM TUAIEKTPUIECKOM
Cpenbl, HOpMaIbHAA U aHOMAIbHAsA JUCIIEPCUS, TPYIIIOBAs
CKOPOCTB.

10. OTpakeHue u mpeaoMIIeHUE CBETa HAa TPaHUIIE pa3zena
Cpell: TpaHuYHbIe YCI0BUs, (hopmMybl DpeHens; MoTHoe
BHYTpEeHHE oTpakeHue, 3¢ dext bprocrepa; oTpaxeHne
CBETa OT NOBEPXHOCTH METAILIIOB.

11. PacnpocTpaHeHue cBeTa B aHU30TPOIIHBIX CpeAax:
OTNITHYECKasi aHU30TPOIIHSI 1 OCHOBHBIE 2(PeKThI
KPUCTAUIOONTHKH; CTPYKTYpa CBETOBOM BOJIHBI B
AHU30TPOITHOM KpHCTA/LIE; ABYIy4ElpEIOMIIEHNE B
OJIHOOCHOM KpPHCTaJLIE.

12. JIBoiiHOE JiydenperoMIeHIE Ha TPAHUIIE C
AQHU30TPOITHOM cpeoit; MHTephepeHIIHs MOISIPU30BAHHBIX

BOJIH; MTHAYLIUPOBAHHAS aHU30TPOIUS ONTUYECKUX CBOMCTB.
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13. TenoBoe U3Ny4eHUE: 3aKOHBI TEMJIOBOTO U3ITyYEHUS,

dopmyna [Tnanka. @oToHbI 1 UX cBoiicTBa. CIIOHTaHHOE U 2
BBIHY/ICHHOE U3JIy4YeHUE.

14. Ycunenue v reHepanus CBETa, Ja3ephl. 2
15. HenuHeiiHbIe ONTHYECKUE SBJICHUS: OOIIHME TOHATHS,

TeHepals TapMOHUK, (a30BOE COTIIACOBAHUE; 5

napaMeTpuueckas reHepaius cseta. CaMopokycupoBKa
CBETAa, BHIHYKJICHHOE€ KOMOUHAITMOHHOE PACCEsTHUE CBETA.

16. IIpopaboTka TEOpETUUECKOTO MaTeprana

18

17. BBoanoe 3anstue. Texauka 6e30macHOCTH. MeToInKu
00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX

18. N3yuenne untepepeHIy cBeTa Ha YCTAaHOBKE C
ounpuzmoit Openens

19. Onpenenenue NIMHBI BOJIHBI U3JTyYEHUS PTYTH C
MOMOIIbI0 Ounpu3Mbl OpeHens

20. Konera Herotona

21. NaTepdepeHITMOHHBIN METO KOHTPOJIS YUCTOTHI
00pabOTKH IMOBEPXHOCTH

22. Unarepdepometp Dabpu-Ilepo

23. Uzyuenune audpakiuu Opaynrodepa

24. Nzyuenune audpakinuu Openens

25. Nzyuenune $hazoBoit TUPPAKIIMOHHON PEIICTKH

NN

26. Onpenenenue pazpelaroniei cnocoOHoCTH U 1e(peKToB
N300paKEHUH JINH30BbIX KOMIIOHEHT U 0ObEKTUBOB

27. ludpakiroHHas penieTka

28. 3yuenune xapakTepuCTUK TUCTIEPCUOHHON MTPU3MBI

29. U3yuenue crieKTpalbHOTO TIprdopa

NN N
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30. Onpenenenne mokazaress MPEIOMIIEHUS U CPEIHEI
TUCTIEPCUU KHIKOCTEH ¢ MOMOIIbI0 pedpakTomerpa AdOe

31. Uzyuenue >¢dpdexra Jomnepa

32. N3yueHune 3akOHOMEPHOCTEN OTPAKEHUS
HOJIIPU30BAaHHOTO U3JTyYEHHS OT TIOBEPXHOCTH TBEPJIBIX TE

33. OnpeneneHue KapJUHATBHBIX TOYEK U (POKYCHBIX
pacCTOSIHUM ONTHYECKUX CUCTEM

34. TloaroroBka K 3amuTe 1a00paTopHbIX padboT (pedeparsl,
pacyeTsl ¥ BHIBOJIBI)

18

5. AtomHasi pu3zuka

1. Kopmyckynsipusie cBoiictBa cBeta (OnbiT Jlebenena),
dotorddext (runoresa [lmanka, padboTa BeIxoza,
ypaBHeHHe DitHIITelHHa 11 poTodh(DheKTa).

CnekTp aromapHOro Bojopojaa, cepuu Jlaitmana, banemepa
[Tamena.

2. Monens Bogoposa o bopy (mocrynarsl bopa, BeiBOA
panuyca opOuT, SHEPTUH IEKTPOHA), CHIEKTPATbHBIC THNHUN
BOJIOPOJIa.

3. Bonuel e bpoiiis, 1imuHa BOJTHBI SJIEKTPOHA,
YCKOPEHHOIO B DJIEKTPUYECKOM IOTECHIIUATIE.

BosHOBBIE CBOICTBA YacTHIL, ONBITHI J[3BUCCOHA 1
Jlxepmepa. ColicTBa BOJH Jie bpoiins, BEpOSITHOCTHBIN
XapaKTep BOJHOBBIX (PYHKIMHA, TPOXOKIEHUE IIEKTPOHA
yepe3 OJIHY U JIBE ILENH.

14




4. Ilpunnun vHeonpei€éHHOCTH [ ei3enOepra (BbIBO),
BonHoBas GpyHKIHS, BEPOSITHOCTh HAXOKICHUS YaCTHUIIBI,
orpeziefieHue CpeHero 3HaueHus BeanurHbl. [loHsTre
oreparopa pU3NIeCcKol BETHUNHBI, COOCTBEHHBIX
3HaueHuil. Oneparop UMITyJIbCa, KHHETUYECKOU SHEPTHUH.
VYpasuenue llpenunrepa.

5. Yactuna B IpsIMOYTOJIbHOM TOTEHIHATBLHOM SIME.
BonHoBbIe pyHKIINH, BEPOSATHOCTD HAXOXKACHUS YaCTHUIIBL,
3HAUCHUS PHEPTUH, KBAHTOBOE YUCIO. TyHHEIIbHBIN

¢ dexr.

TyHHENMpPOBaHUE AEKTPOHOB YEPE3 TUIJIEKTPHK B
CTPYKTYpE METAILI-IUAIEKTPUK-METAILI,
MAarHMTOCOIIPOTHUBIICHUE TYHHEIbHBIX CTPYKTYP
beppoMarHeTuK-IdIeKTPUK-PEPPOMArHeTHK.

6. MoMeHT uMITysIbca B KBAHTOBOM MEXaHHKE, OIleparop
MOMCHTA UMITYJIbCA, ITPOCKIUA MOMCHTA UMITYJIbCA. OmnbIT
lIrepna — 'epnaxa, ciuH snexTpona. Bogoponononoousie
arombl, Buj ypasHeHus llpenunrepa, Bua pemenus (ncu —
(GyHKIMH, KBAHTOBBIE YKCIIa, yPOBHU SHEprun). KBaHTOBEIE
ymcia (rIaBHoe, OpOUTaIbHOE, CIUHOBOE).

7. PactipenieneHne 3J€KTPOHHOM MIIOTHOCTH B aTOME,
OpOUTANTH, 3aMIOJTHEHHE HIEKTPOHOB B DIIEMEHTAX
nepuoInueckon Tabmauiiel (Tadbauibl Menaeneesa).

8. PeHTreHoBckoe n3nydeHue (TOpMO3HOE U
XapaKTEPUCTUIECKOE), BUJI CIIEKTPOB, MEXaHU3M
BO3HUKHOBEHUS, 3aK0H Mo3inu. [Tomydenne peHTreHOBCKOTo
U3IIy4eHHUs], ero MpuMeHenue. Bzaumoneiicteue
PEHTTEHOBCKOTO U3JIYYEHHSI C BEIIECTBOM.
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9. Db dext 3eemana. JlazepHoe nznydyenue, Paznmuyannie
CXCMbI JJIA MOJTYUYCHHUA KOTCPCHTHOI'O U3JTY4YCHU. Tunesr
nazepoB (He-Ne, Nd, CO2, A1203, u ap.) u ux
PUMEHEHUE.

10. TerutoBo€ U3NydyeHUE. DHEPreTUUECKasi CBETUMOCTD,
CHEKTpaIbHAas MJIOTHOCTB, NOIJIOIIATEIbHAs,
oTpaxarenbHas criocoOHOCTH Tena. [lonsTie abcomoTHO
y&pHoro Tena, ceporo Tena. 3akoH Credana — bonpimMana,
3akoH m3nyueHus Kupxropda. CrnexrparbHas mIOTHOCTh
U3JTy4eHUs aOCOIIOTHO YEPHOTO TeJla U pealbHbIX Tell.
3akoH cMmeuenus Buna. @opmyna [lnanka s usnydueHus
a0COJIFOTHO YEPHOTO Tea.

11. ObpazoBaHre XMMUYECKOI CBSI3U B MOJIEKYJIe (TIPOCThIE
U CJIO’KHBIE MOJIEKYJIbl). Tumbl cBsizell (KOBaleHTHas,
METaUINYECKast, U T.]1I.) B TBEPABIX TellaxX, UX
XapakTepUCcTUKU. POPMUPOBAHUE FHEPTETUUECKUX 30H B
TBEPABIX TeNlaX. DHEPreTUYECKUE 30HbI U AIEKTpUYecKas
IIPOBOIUMOCTH TBEPBIX TEI.

16




12. CtpoeHue aToMHOTO f11pa, ero pazmepsl, HykinoHsl, ux
Macca B JUHUIaX 3Heprun. 3BecTHbIE B MPUPO/IE TUTIBI
cuJ1 (MM B3aMMOJCHCTBUM ), M X KOJIMYECTBEHHOE
COOTHOIIICHHUE, XapaKTEepHbIE BpeMeHa. XapaKTepUCTUKHU
CHJIBHOTO B3aUMOJECHCTBHUS, IEPEHOCUUKHU CUIILHOTO
B3anmoeiicTBus. Ciaboe B3auMOCHCTBUE, CBOMCTBA
HEUTPUHO U AaHTUHEUTPHUHO.

Knaccuduxkanus sneMeHTapHbIX YaCTHIL, TEITOHBI, a[POHBI.
CBoIiCcTBa DIIEMEHTAPHBIX YacTHII (3apsij, CIIUH, U T.1.).
AnTnyactunpsl. KBapkoas Mozens anpoHoB. [lonsTue o
CrangapTHOU MoenH, posib 0030Ha Xurrca B CTaHIapTHOU
MOJIEJTIN U Pe3yJIbTaThl MoucKa 0030Ha XHrrca K
HACTOSIIIIEMY BPEMEHHU.

13. Buasl saaepHbix peakiuii. [IpuMepbl. 3akoHbI
COXpPaHEHHUS B AJEPHBIX PEAKIUAX. DHEPrUsl CBSI3U
HYKJIOHOB B sijipe (1e)eKT Macchl), €ro 3aBUCUMOCTH OT
MaccOBOTO YHUCJIa dJIeMEHTa (si1pa). Peakuus nenenus,
npumepsl. COOTHOLIEHUS U30TONIOB YpaHa B IPUPOJIE.
Lemnnas peakuust 1eneHus ypaHa, yrpasiasiemas u
HEeyIpaBisieMas peakiuu aeyeHust. CxemMa aroMHOU
NIEKTPOCTAaHIUU. TepMosAepHbIEC PEaKIUHU, CBOMCTBA
JIEUTepust U TPUTHUSA, BUABI peakunil. [TyTn nomyuenus
YIIPaBISIEMOM TEPMOsIEpHON peakuuu. [IpuHnunuaisHas
cxema Tokamaka. [TomydyeHue TpaHCYpaHOBBIX AJIEMEHTOB.

14. Yckoputenu 3JIeMEHTapHBIX YacTHIl (JTMHEHHBIE,
UKIIMYECKHE), U UX UCTI0JIb30BaHusA. OCOOEHHOCTH
UKJIOTPOHHBIX, (Pa30TPOHHBIX, CAHXPOTPOHHBIX
yckoputeneid. Komalaepsl, MPUHITAI TEHCTBUS, CIIOCOOBI
yAep KaHUS 4acTHIl BHYTpU ycKopuTelns. bonbiioit
AJIpOHHBIN KOJUTAHEP, LIETTU €r0 MOCTPOCHUS U
UCIIOJIb30BaHMUS.
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15. PannoakTMBHOCTD, BUIbl. EMWHUIIBI paliOAKTUBHOCTH
(Pentren, 3uBept, Kiopu...) [IpoxoxaeHue yacTun 1 ramma
— W3JIYYEHHS Yepe3 BEIECTBO, 3alUTa OT Pagualliy.
PaguonyknuaHbIi aHaM3, paguoyJIepOIHbINA aHaAN3.

16. leTekTopsl 9acTuIl (OOIIUI PUHITUTI), BUIBI CIETUNKOB
(MOHU3aLIMOHHAsA KaMepa, MPONOPLHUOHATBHBINA CUETUHK,
CUMHTWISIHMOHHBIN CYETYMK, Kamepa Buibcona,
MOJYPOBOTHUKOBBIE CUETUNKU, (POTOAIMYIILCUH, UCKPOBAs
kamepa). Dpdext BapunoBa-UepeHKOBA U UEPSCHKOBCKUE
CUETUHKH.

17. Kocmuyeckue 1yuu (COCTaB, IEpBUYHBIC, BTOPUYHBIE
YacTUI[bl), UTHTEHCUBHOCTb KOCMUYECKOTO U3JIy4Y€HHUs KaK
(YHKLUS BBICOTBI HAJl YPOBHEM MOpsl, aTMOC(EpHbIe
nuBHHU, [Ipumeps! peakiuil npu 06pa3zoBaHUN BTOPUUHBIX
yacTul. Ponb MarHuTHOTO 1oJst 3eMJIu B BO3MOXHOCTHU
IIPOHUKHOBEHUSI KOCMMYECKOIO U3JIy4YEHUs Ha IIOBEPXHOCTh
3emun.

18. Monens bonpmioro B3peiBa, XapakTepHble TapaMeTphbl
Bcenennoii (pa3mepsl, BO3pacT, 3BOJIOLUS ). 3akoH Xa00iia
(BBIBO/IBI M3 HETO HA OCHOBAHUH MOCTOSTHHON Xa001a),
PENHUKTOBOE U3ITy4YeHHE (€r0 MPOUCX0XKIECHNE U CBOWCTBA).
@DakTbl, CBUJIETENBCTBYIOLINE U CYIIECTBOBAHUN TEMHOMN
Marepuu U TeMHoOU SHeprun. COOTHOIIEHNE PHEPTUH B
COBPEMEHHOM BCEJICHHOM.

19. IlpopaboTka TEOPETUUECKOTO MaTepraia

18

20. /laBneHue cBeTa.

21. ®ororddexr.

22. Mopaenb Bogopoaa o bopy.

23. Bonnsl ne bpoitis.

NN
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24. BoJIHOBBIE CBOMCTBA YaCTHII.

25. Yactuna B IpsIMOYTOJIbHOM TOTEHIUATBLHOM SIME.

26. KBanToBble uncia.

27. DddexT 3eemana.

28. PagnoakTUBHOCTE.

29. TemioBoe U3TyYCHHE.

30. BzauMoelicTBuE NMOHU3UPYIOIIETO U3TYUYEHHUS C
BELIECTBOM

[NO R O I N I \O N I NSl I} (Ol I \S]

31. OcHOBHBIE CBOMCTBA sI/IEp

32. PanmoakTUBHOCTE

33. SAnepHble peakuuu

34. DneMeHTapHbIE YaCTUILIbI

35. JleTekTupOoBaHNE HOHU3UPYIOLIUX U3TyYEHUH

36. Yckoputenu

37. lo3umeTpusi MOHU3UPYIOLINX U3JIy4EHUN

NN

38. BrinosnHenne nHANBU Iy anbHbIX 3ananuil (PIP),
HOATOTOBKA K MPAaKTUYECKUM 3aHATHSIM

18

Bcero

144

108

108

288
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10.

11.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Bonbskenmreitn B. C. CoopHuk 3a1a4 o o61emMy Kypey GU3uKu: asis
cTyieHToB TexH. By30B(CII0.: KumxHblil Mup).

CagenbeB U. B. Kypc o6mieit ¢pusukn: T. 2. DIeKTpUYIECTBO U MarHETH3M.
Bonubl. OnTuka: yueOHoe mocobue 1ijst By30B 1o texauueckuM (550000) u
texnonornyeckum (650000) nanpasnenusm : [B 3 1.](Cankr-IletepOypr ;
Mocksa ; Kpacnonap: Jlaus).

CagenweB 1. B. Kypc o6mieit pusuku: T. 1. Mexanuka. MonekysipHas
¢uzuka: yueOHoe mocodbue i By30B 1o texundeckum (550000) u
texHonornyeckum (650000) nanpasnenusim : [B 3 1.](Cankt-IletepOypr ;
Mocksa ; Kpacnomap: Jlans).

Uponos U. E. 3amaun o obmieit pusuke: yuedbnoe nocoone(Mockna:
BUHOM).

Cusyxun [I. B. O6muii kypc ¢usuku: T. 3. DnekrpuuecTBo: yueOHOE
nocobue s GU3NYECKUX CHeIuaTbHOCTEH BY30B: [B 5-TH T.](MockBa:
MOTN).

CagenweB U. B. Kypc o6mieit pusuku: T. 3. KBanToBas ontrka. ATOMHas
¢buzuka. Guzuka TBep0ro Tena. Pu3rKa arTOMHOTO Apa U JIEMEHTapHBIX
YacTHIL: yueO. mocobue /i BbICII. TeXH. yueO. 3aBeneHuil : B 3 T.(M.:
Hayxka).

Bonbkenmreitn B.C. COopHuk 3anad o oOuiemMy Kypey GpU3NKuU: 171
cTyneHToB TexH. By30B(Cankr-IlerepOypr: Kamkubiii Mup).

[un36ypr B.JI., CuByxuna J[.B. CoopHuK 3a1a4 110 o0uiemMy Kypcy pusuku
(M.: DU3MATIJINUT).

banaes /1. A., O6pasuosa JI. M., OBunnankoB A. I1. O6mas ¢usuka.
DNEKTPUYECTBO U MarHETH3M: COOPHUK METOJI. YKa3. K J1a0. pad. mis pusuy.
¢ax.(Kpacnosipck: Kpacnosipckuii yausepcutet [Kpacl'V]).

bapanosa B. K., Mocksuu O. U., Canamaxo U. K., Cyxos JI. T., [llaGanun A.
B. O6mras ¢pusuka. Monekymnsipaas ¢pusznka: COOPHUK METOHIECKHIX
yKa3zaHUi K 1a00paTopHbIM paboTam Jis CTYJIEHTOB 1 Kypca pu3ndeckoro
daxynsrera(Kpacnosipck: Kpacnospckuii yausepcuret [Kpacl'V]).
Mocksuy O. U. O6mmas ¢puzuka. MonekynspHas pusnka: Kypc JeKIHii
(Kpacnosipck: CDY).

bapanosa B. K., I'ypkos B. 1., 3onotos O. A., I'opsues E. I'., Jlanunos B. B.,
3umuuikad H. C., Kazannes B. I1., Mepkynos B. K., [Tnexanos B. I,
Cannamaxo U. K. Mexanuka: na0. npaktukyM ais ctyaentoB cren. 010000
"®uzuko-maremarnueckue Hayku'", 020000 "EcrectBennbie Hayku'", 140000
"DHepreTrka, SHEPreTHYECKOe MAIMHOCTPOEHUE U AIEKTPOTEXHUKA',
210000 "DnexTpoHHas TEXHUKA, paAMOTEXHUKA U cBA3b", 220000
"Apromaruka u ynpasienue" (Kpacnospck: COVY).

Cyxos JI. T. Onrtuka: Y. 2: na0. npaktukyM : B 2-x 4.(Kpacnosipck: UTIK
CoYy).

O6paznora JI. M. Obmas ¢puzuka. IIEKTPUISCTBO U MarHETU3M:
METOJMUecKUe yKazaHus K JaboparopHoii pabore(Kpacnosipck: Cubupckuit
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dbenepanbubiii yaHuBepcuTeT [CDY]).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPAaHsieMOe NMPOrPpaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 POM3BOACTBA (IPOrpaMMHoe
obecreyeHne, Ha KOTOpPOe YHUBEPCUTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreueHne):

1.  Omnepanuonnas cucrema MS Windows.
2. ITaker Word, Excel.
3. Ilaker mysa o3ByunBaHus TekctoB hopmaroB Microsoft Office, PDF.

4.3 UnTepHeT-pecypchl, BKIKWYasA NMPodecCHOHATbHbIE 0a3bl TaHHbBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. Karanor o6pazoBarenbHbIX HHTEPHET-pecypcoB http://www.edu.ru
2. EcrectBeHHOHay4HBIN 00pa3oBaTeIbHBIN MOpTan http://www.en.edu.ru
3. Cucrema dpenepanbHbIX 00pa30BaTENbHBIX TOPTAIOB

http://www.edu.ru/db/portal/sites/portal page.htm

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOASATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIJINHe (MOLYJII0)

Meroaunka npoBeIeHHs 3aHATUH JOIMYCKAeT UCTIOIb30BaHNE TEXHUUECKUX CPEJICTB
(IpOEKTOPbI, UHTEPAKTUBHBIEC JOCKHU) UM KJIACCUYECKUE ayUTOPHBIC 3aHSATHS,
o0ecreynBaeMble CTaHAAPTHBIMU MaTepUATbHO-TEXHUUECKUMH CPEICTBAMHU.

JIEKIIMOHHBIC Ay AUTOPUH JOJDKHBI OBITH OCHAIIICHBI COBPEMEHHBIM
BUJICONPOCKIIMOHHBIM 000PYI0BAHUEM JJIs TIPE3CHTAIINHN, CPEICTBAMH
3BYKOBOCIIPOU3BEICHUS, SKPAHOM U UMETh BBIX0J B IHTEepHET, a TakKe
WHTEPAKTUBHYIO JTMO0 MapKEePHYIO JTOCKY.

[Tomerienus 11si MPOBEACHUS] CEMUHAPCKUX 3aHATHI TOJKHBI UMETh
WHTEPAKTUBHBIE WJIM MapKEPHBIE JIOCKU, COBPEMEHHYIO yUeOHYI0 MEOeITb.

bubnmnoreka n1omKkHa UMETH paboure MecTa JUIsl CTYJEHTOB, OCHAILICHHbIE
KOMIIBIOTEPAaMH C JIOCTYIIOM K 0a3aM JIaHHBIX, BBIXOJ] B JIOKAJIbHYIO CETh
yHuBepcurera u urepher.

Jnis ocymiecTBiaeHns 00pa3oBareIbHOTO MPoIecca Mo JUCIHILINHE «DU3uKa» Ha
kadenpe obmie pU3nKu UMEIOTCS 5 yUeOHBIX JIaboparopuu: ABe J1a00paTopun
MEXaHHKH, JIAbopaTopust MOJIEKYJISIpHON (DU3UKH, JTabOpaTOpUs JEKTPUUECTBA U
MarHeTu3Ma, J1adoparopusi ONTHKHA OCHAICHHBIC COBPEMEHHBIMU KOMITJICKCAMH
71a00paToOpHBIX paboT, a TAKKE OPUTHHATBHBIMU J1TA00OPaTOPHBIMU paboTaMH,
pa3paboTaHHBIMHU U TIOCTaBJICHHBIMH Ha Kadeape oO1iel GU3uKH.

Jlaboparopu MO3BOJISIOT BHIIIOJHUTE JIA0OPATOPHBIE PabOTHI IO MEXaHHKE, B T. .
1o U3MepuTeabHoMy NpakTukymy (Ne 1-22), mo monekymnsipHoi ¢usuke (Ne 3-23),
1o 3ekTpuuecTBy 1 Marnetusmy (Ne 1-16), o ontuke (Ne 1-16).
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JIMCIMITIMHA aIanTHPOBaHA JIsl MHBAIH/IOB U JIUII C OTPAaHUYCHHBIMH
BO3MOYXHOCTSIMU 3JI0POBBSI, U €€ pean3alisi OCYIIECTBISIETCS C UCIIOJIb30BAaHUEM
CpeacTB OOy4eHHs 00IIEeTO U CIEIHMATFHOTO HA3HAYCHUS:

YCWJIMTEIbHAS anmnaparypa,
anmaparypa JAJisi BA3yald3ally cO CIIeUATbHBIMU BO3MOXHOCTSIMH.
CpEeJICTBA 3allMCU U BOCTIPOU3BEJCHUS ayAMO- U BUI€O-UH(POPMaIINH

Cuctemsl OecripoBoiHOM nepenayuu 3Byka (FM-cuctemsl) 1u1st yCuneHus
Pa30OPUYMBOCTH PEUX MPEIIOIABATEIS U IPYTHX TOBOPSIIIX

bpaitneBckor KOMIBIOTEPHON TEXHUKH

KomnbroTepHbIX TH(HIOTEXHOIOTHIA, 00ECTICUNBAIOIINX TpeoOpa3oBaHne
KOMITBIOTEpHON MHPOpMALIMK B JOCTYITHBIE JJIsl HE3PSIYUX (POpMBI (IIporpamMm-
CUHTE3aTOPOB peuH, peodpasoparesneil B pesibe()HO-TOUCUHbIN WU YKPYTTHEHHBIN
TEKCT)

22



		2023-04-24T12:25:42+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




