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|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heanb u3ydyeHusi AUCHUILIMHBI. (OpPMHUpPOBAHWE W pa3BUTHE (DyHIAMEHTAIHLHOU
COCTaBIISIFOIIECH CHCTEMbl COBPEMEHHBIX (PU3UKO-TEXHUUYECKUX 3HAHWUN, MO3BOJISIONICH
OPHEHTHUPOBATLCS B HAYYHO-TEXHUYECKOW WH(MOpPMAIMU U MPUMEHATH €€ Ha MPAKTHKE;
dbopMupoBaHHE B MPOIECCe M3YUCHHS Kypca HAyYHOTO MHUPOBO33PEHUS U (PU3HUECKOTO
CTWIA MBIIUICHUSI, B YaCTHOCTH, I[OHUMAHMUS TPaHUL MPUMEHUMOCTH Pa3JIAYHbBIX
bu3MYecKuX TOHITHM, 3aKOHOB, TEOPH, Mojened, yMEeHHUs MpaBUIBLHO OLICHUBATh
JOCTOBEPHOCTH PE3YIbTATOB AIKCIIEPUMEHTAIIbHBIX U TEOPETHUECKUX UCCIEAOBAHUM.

3agaum M3ydeHUs NUCHHUILVIMHBI: M3yYE€HUE TEPMUHOJIOTMUUM HAyKu (U3HKH, €€
3aKOHOB U TEOPHUH; pacIIMpEeHUE NPEJCTaBICHUNA 0 (PU3NUECKUX SBICHUIX U 3P deKTax;
OBJIAJICHAE DMIUPUYECKUMU METOJAMU IIO3HAHUSA INPUPOMBI BEIIEH; 3HAKOMCTBO C
pUeMaMy U METOJaMHU PEIIECHUsS KOHKPETHBIX 3a/lad U3 Pa3jM4YHbIX o0yiacTed (DU3HKU;
MOJIyYeHUE ONbITa padOThl C WU3MEPUTEIBHON amnmapaTypoil; (popMuUpoBaHHE HAaBBIKOB
MpOBEACHHS (PU3UUECKOT0 SKCIEPUMEHTA U aHAJIU3a €r0 Pe3yJbTaTOB; PA3BUTHE YMEHUS
BBIJICIUTH (PU3NYECKOE COZIepKAHUE B IPUKIAJAHBIX 3aa4aXx.

Mecto aucuuimuiaabl B cTpykType OIIOII: peanusyercs B paMkax 00s3aTeIbHOMN
yactu O610ka b1. lucuumiunasl (MOAyIIN).

IlnaHupyembie pe3yJbTAThl 00YYCHHUS M0 TMCHHUIJINHE!

Kox NHaukaTopbl J0CTHXKEHHUS IInanupyemble pe3yJbTaThl 00yUeHHs
KOMIIeTeHIIUH KOMIIeTEHIINHU 0 JUCIUILINHE

3HaTh: 3Haer:

- OCHOBHBIE 3aKOHBI | - 3aKOHBl JIBUJKEHUS U B3aUMOJACUCTBUSI TBEP/bIX|
€CTECTBEHHOHAYUYHBIX TEJ; 3aKOHBI COXPAHEHMs M W3MEHEHHs MMITyJbca Y|
JUCIUIINH; METOJIbl | MEXaHUYECKOW SHEPruu; Hayajga TEPMOJMHAMUKU U
MaTEMaTUYECKOTO aHaJIN3a | 3aKOHBbl PACIPEAEIEHUS YacTHUIl B CHJIOBBIX IOJIIX;
u MOJIEIIUPOBAHHUS; | 3aKOH Kynona u OCHOBHBIE CBOMCTBA
TEOPETUUECKOE U | DJIIEKTPUYECKOTO 3aps/ia; 3aKOHBI IIOCTOSHHOTO TOKa!
JKCIIEPUMEHTAIIBHOE 3aKOH  DJIEKTPOMAarHUTHOM  MHIYKIMHM;  3aKOHB]
UCCIIEJOBAHHUE. ¢doro3dexra; 3aKOHBI FEOMETPUUECKON U BOITHOBOH
ONTHUKH (TTOBEJCHHE CBETA Ha IPaHUIIE pa3zelia cpel
U yCJIOBUS MHTep(EepeHIU U JU(PPAKLUH); 3aKOHB]
OIIK-1 AJIEPHBIX IPEBPALLECHUN U PATHOAKTUBHOTO pacIaja;
YPaBHEHHs BOJIHBI U IPHUHLHUII HEONPEAEICHHOCTH|
JUISL MUKPOMHUDA.

YMeThb: Ymeer:

- BBIIIOJHSATH CTaHJIapTHI)Ie - OIIUCBIBATHh IBUKXCHHC MaKpO- I/IMI/IKpO6’beKTOB;
JeHUCTBUS C YYETOM | - YUWTHIBaTh BIMSHHUE CWJIOBBIX TIOJIEM Ha
OCHOBHBIX HOHSITI/II71, pacnpe;leneHHe HJaCTulIl, O6’L$[CH${TI) HanpaBneHHe

bopMyIMpyeMBIX B paMKax | TE€YEHUS TEPMOJMHAMUYECKUX MPOLIECCOB;

0a30BBIX MaTEMaTHYECKHX | - PACCUUTHIBATh MapaMeTphbl FNEKTPUUYECKUX Liernei
JUCLIUTIIIVH; pemars | U SJIEKTPOMATrHUTHBIX ITOJIEH;

TUTIOBBIE yuyeOHbIE 3a7aud | - OOBSICHITH MPHUHIMIIBI PACHpPOCTPAHEHUS CBETa U
110 OCHOBHBIM | KOHCTPYHPOBATh ONTHUYECKUE CUCTEMBI;
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MaTeMaTHYECKUM - IPEJCTABIIATh COCTABbl AaTOMOB M UX SIIED;

TVCIIATUTHHAM; - 3amKiChIBATh OCHOBHBIC SJICPHBIC pPEAKIUU U

UCIIOJIb30BaTh OCHOBHBIC | PAaCCUMTHIBATH pe3yabTaThl  PaTUOAKTHBHOIO

3aKOHBI pacmaza.

€CTeCTBEHHOHAYYHBIX

JVCIIATUTAH B

npohecCHOHATLHOM

NeSITEIILHOCTH.

Baaners: Baaneer:

- HaBBIKAMH OOpa0OTKM W | - HaBBIKAMH IUIAHUPOBAHUS, TPOBEICHHUS U
aHaym3a HAy4YyHO- | 00paboTKH pe3yIbTaTOB (buznuecKoro
TEXHUYECKOH IKCIIEPUMEHTA.
uHpopMaLuu.

1. COAEP’ KAHUE U OBBEM JJTUCHUIIJINHBbI
C YKa3aHHeM KOJHYeCTBAa YAaCOB, BbIJEJEHHbIX HAa KOHTAKTHYI0 padoTy
odyyawmuxcsi ¢ mnpemojaBarejeM (Mo BHAAM Yy4eOHBIX 3aHATHII) W Ha
CaMOCTOSITEILHYIO padoTy.

Ounas ¢popMma o0yueHust

Ne
/o

HaunumenoBanue
MOJYJIel U TeM

Bcero

AyauTOpHBIE 3aHATHS

JIK

113

JIb

Cam. pa6.

Paznea 1.
«MexaHuka»

40

10

20

10

Tema 1. «Kunemarukay

2

4

Tewma 2. «Jlunamuka
MOCTYIATELHOTO 1
BpAIaTeILHOTO
JIIBUKEHUIDY

2

4

Tema 3. Pa6ota.
OHeprusi.

Tema 4. Dnementst
MEXAHHUKH CILIOLIHBIX
cpen.

Tema 5. Koxebauus u
BOJIHBI.

Paznen 2.
«TepMonnHamuKka u
CTaTUCTHYECKAs
duzuKay

16

Tema 6.
MonekynspHo-
KUHETHYecKasi TeOpHsl.
ONEeMEHTHI
buznueckoit
KHHETHUKH.

Tema 7.
denomenonornueckas




TEPMOIMHAMHUKA.
DJIEeMEHTHI
CTAaTUCTUYCCKOM
bU3HKH.

Pa3znen 3.
«DJIeKTpoCcTaTUKa 1
MMOCTOSTHHBIHN
SJIEKTPUYECKHUI TOK»

16

Tema 8.
DJIEKTPOCTATHKA.

Tema 9.
DJICKTPOIMHAMHUKA.

Hmozo 3a 1 cemecmp

72

36

Pa3zneua 4.
«Maruetusm»

26

12

10.

Tema 10. MaraurtHoe
MoJjIe TOKa.
MarauTHbIE CBOMCTBA
BCIICCTBA.

11.

Tema 11.
DJIeKTpOMarHuTHas
WHIYKIIUS.

12.

Tewma 12.
DNIeKTpOMarHUTHBIC
BOJIHBI M UX CBOWCTBA.

10

Pa3gea 5. «Oorukay»

18

SN

e}

~

13.

Tema 13. DneMeHTEI
BOJIHOBOI1 OIITUKMU.

10

14.

Tema 14. KBantoBrnie
CBETOBEIE SIBJICHUS.
IIpupoaa ceera.

Paznen 6. «CtpykTypa
BEILIECTBAY

16

15.

Tema 15. Crpoenune n
CBOICTBa aToMa.
ATOMHBIE CIIEKTPBI.

16.

Tema 16. SAnepusie
pEaKINH.
DneMeHTapHbIe
YaCTHIIbI

Pa3zgean 7.
«Duznueckas KapTUHa
MHPaY

17

5,7

17.

Tewma 17. KBanTtoBas
¢du3zuka.
KopnyckynsipHo-
BOJIHOBOW JTyaJIM3M.

12,7

2,7

18.

Tema 18.
®dunocopckue
npo6IeMbl PU3UKH.

Konmponw

27




Koncynomayus 2

Drzamen 0,3
Hmoeo 3a 2 cemecmp 108 18 - 36 24,7
HUTOI'O: 180 36 - 12 42,7

OuHo-3204Han popma 00yueHus (HE peannu3zyercs)

3aouHas popma 00yueHus (He peaausyeTcs)

I1l. OHEHOYHBIE MATEPUAJIBI JISI TPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA ITO JUCHUITVIMHE

Tekyias aTTecTaluys IpoBOUTCS B opMe KOHTPOJbHOU paboThI, TECTa, pedepara,
TBOPYECKOTO 3aJaHus, Keica U Jap.

TunoBoil BApMAaHT KOHTPOJILHOM PadoThI

1. Tloe3n nBukercs Mo 3akpyrieHuto paanycoM R=400 M, npu 3TOM TaHIN€HUUAJIBHOE
YCKOpPEHHE I0€37a pPaBHO a,=o,2 M/c?. OmnpefeanTh HOPMAIbHOE M IIOJHOE

YCKOPEHHE MO0e3/1a B MOMEHT BPEMEHH, KOI'/Ia €ro CKOpocTh paBHa 10 m/c.

2. JIee rupu Becom P1=2 kI m P,=1 xI' coemuHEHBI HUTHIO W NICPCKHHYTHI Uepes3
HeBecoMbIl Onok. Haiitu: 1) yckopeHue, ¢ KOTOpPhIM IBUXKYTCS THUPHU; 2) HATSXKEHUE
HUTHU.

3. ODHOPOIHBINA CTEPKEHb COBEPIIACT Majble KOJeOaHUs B BEPTUKAIBHOW TIOCKOCTH
BOKPYT TOPU30HTAIILHOW OCH, MPOXOsIlel yepe3 ero koHel. Jnuna crepxkusa 0,5 M.
Haiitu nepuon konebanwmii.

4. bamnon obvemoM V=12 51 coxepxur yriuekucnbii ra3. JlaBmenme P=1 MIlla,
temneparypa T=300 K. Onpenenuts maccy rasa.

5. Asor, 3anumaBmmii 00beM Vi=10 1 npu masnenun P;=2.10° Ila, u3oTepMudecKu
pacumpuics 10 ooseMa V,=28 1. Onpeaenuts padboTy paclIMpeHus rasa.

6. Cpennsst ;ymmHa cBOOOHOTO TTpobera MoseKkysr a3oTa paBHa 1 m mpu t= 10°C. Haiitu
JaBJICHUE Ta3a.

7. Ha omny crenenb cBOOOBI MOJIEKYJ YTIIEKHACIOTO Ta3a MPU HEKOTOPO TeMIIEpaType
npuxonurtcsi cpenuss sHeprus E1=1,29 »B. Hailitu cpenHue KMHETUYECKUE SHEPTUn
MOCTYNAaTEIbHOTO M BpallaTEIbHOTO JBWXKEHUS MOoJIeKysl. HallTu BHYTpPEHHIOO
sHepruto 88 r raza. UeMy paBHa UX CpelHssl KBapaTUYHasA CKOPOCThH?

8. JIBa oamMHAKOBBIX IUIOCKUX BO3MYIIHBIX KOHAEHCaTOpa eMKOCThI0 C=100 n®d kaxxbIii
COCMHEHbI B Oarapero mocieaoBarenbHo. Omnpenenutb, HACKOJIBKO H3MEHHUTCSA
€MKOCTh Oaraped, €cld MPOCTPAHCTBO MEXKAYy IUJIaCTUHAMU  OIHOTO M3
KOHJICHCATOPOB 3aMOJIHUTh NTapaUHOM C TUDJICKTPUUECKON TPOHUITAEMOCThIO £=2.

9. AkkyMmymsTopHass Oartapes. 3aMKHyTass Ha peoctar comportuBieHneM R=20 Ow,
co3naer B HeM Tok 11=1,17 A. Ecnu conpoTuBieHue peocrara yBeJIuyuTh B 3 pasza, TO
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TOK cta”eT paBHbIM [,=0,397 A. Onpeaenuts 3/IC u BHyTpeHHEE CONPOTHUBIICHUE
VCTOYHHKA.

10.Cuna Toka B mpoBoaHuke conpotunieHneM R=20 Om HapacTaeT 3a BpeMs At=2 ¢ no
auHelHoMy 3akoHy OT log=0 nmo 11=6 A. Onpenenutrb KOJUYECTBO TEILIOTHI,
BBIJICJIUBIIIEECS B 3TOM ITPOBOJIHUKE 32 BTOPYIO CEKYH]TY.

11.Ha ¢oTo3/1€MEHT ¢ KaTOA0M W3 JUTHS MaJacT CBET ¢ JJIWHOU BOJHBI A = 200 HM.
HaiiTn HamMeHblliee 3HAUEHUE 3aJCPKUBAIONICH  PAa3HOCTH  MOTEHIHUATOB U in,
KOTOPYIO HY’KHO TIPWIOKHTh K (OTORIEMEHTY, uYTOObI MPEKpaTUTh (GOTOTOK.

12.Ha audpakiyoHHYI0 pEIIeTKYy MagacT HOPMajIbHO MOHOXPOMATUYECKUH CBET (A
=410 uM). Yron A@ Mexay HanmpaBJICHUSMHU HAa MaKCHUMYMbI IIEPBOTO U BTOPOIO
nopsakoB paBeH 2°21'. OnpeaenuTs 4MCIO 7 WTPUXOB HA 1 MM AUQPPAKIIMOHHOM
PELIETKY.

13.YcranoBka s HaOmoneHust kKonell HploToHa OcBemaercss HOpMaIbHO MalaloluM
MOHOXpOMaTH4ecKiUM cBeToM (A = 590 km). Paguyc kpuBu3HBI R TMH3BI paBeH 5 cM.
Omnpenenuth TOMIKHY (3 BO3AYIIHOTO IPOMEKYTKA B TOM MECTE, TJIe B OTPAKEHHOM
CBETE HAOJIIOAAETCS TPEThE CBETIIOE KOJIBLIO.

14.Tpsmoit poBoaHUK JuHHON 0,2 M 1 Maccoii 5-107 Kr moaBeIIeH ropu30HTaIbBHO Ha
JIBYX TOHKHX HUTSAX B OMII, BeKTOp MarHUTHOM MHIYKIIMH KOTOPOTO FOPU30HTAJICH
U MEpIEeHIUKYJISpeH MNpoBOAHMKY. Ilpu kakoil cuie TOoka HUTH pPa3opBYTCA?
Unpykius mMarautHOro mons 4-107° Tn. Kaxnas HUTH paspblBaeTcs INpPH HArpysKe
3,9-102H.

15.1luK"10TpOH TMpenHa3HayeH s YCKOPEHUs IMPOTOHOB 10 »3Heprun SMOB.
OnpenenuTs HaMOOJBIINK pagnyc OpOUTHI, O KOTOPOW JBUTAETCS MPOTOH, €CIIU
WHIYKIHS MarHuTHOrO nojs 1 Ti.

16.B konebaTe1bHOM KOHTYpPE 3aBUCUMOCTH HANpPsDKEHHS Ha OOKJIaJKaxX KOHJEHCATopa

OT BpeMeHHu TpejcTaBiena ypasHenuem U=10c0s(2- 1G7Zt) EMKOCTBh KOHJIEHCAaTOpa

2,6:10° ®. Onpenenuts MHIYKTHBHOCTh KOHTYPa, MAKCHMMAJIbHOE 3HAYECHHUE CHIIBI
TOKa B KOHType. Haiinure crily TOKa W HalnpspKeHHWE B TOT MOMEHT, KOTJa SHEPTHUs
MAarHUTHOTO MOJIs KaTYIIKMA PaBHA SHEPTUHU JIEKTPUUECKOTO OISl KOHJAEHCATOPa.

17.0nekTpoH B aToMe BOAOPOAAa HAXOJIUTCS Ha TPETHEM DJHEPreTUYECKOM YPOBHE.
Onpenenuts kuHeTnueckyto T, moreHnuansHyo 11 1 noaHyro £ 3HEPTUIo 3JIEKTPOHA.
OTBeT BBIPA3UTH B AJIEKTPOH-BOJIbTAX.

18.Kunernueckast sHeprusi 7 3J€KTpOHAa paBHA YJIBOGHHOMY 3HAUEHHIO €ro 3HEpPIruu
nokost (2mgC). BIYUCIIUTD AJTMHY BOJHBI A ¢ Bpoiiis U1 Takoro 3JIeKTpoHa.

19.ITonp3ysiCh COOTHOIIEHHEM HEOTPEAEIEHHOCTEN, OLEHUTE pa3Mepbl aToMa, €ciiu
IEKTPOH B HEM JBWKETCA CO CKOPOCTBIO, OTBEYAIOLIEW IPOXOKICHUIO
yckopsiromero norennuana U=1,38-10° B.

Bonpocsl kK KOJLIOKBUYMY (MOAYJIb 2)
1. MonekynsapHO-KUHETHYECKUI MeToA. MeTo/1 CTaTUCTUYECKON MEXaHUKH.
TepmoauHaAMUYECKUIA METO/I.
2. JluHaMUYECKUE U CTAaTUCTUUYECKUE TEOPUHU.
3. 3akonbl ABorajnpo, JlaneToHa, pe3ynbTathl uccienoBanuii [leppena.
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4. JlaBnenue ¢ kuHeTHuueckoi Touku 3penus. OcHoBHoe ypaBHeHue MKT (1-s1 dhopma).

Temnepartypa.

Bbapomerpudeckas hopmyna. Onsit [leppena.

Pacmpenenenue yactuil B CUIOBOM T0J€. 3aKOH paclpeiesIeHUs] MOJIEKYT 10

CKOPOCTSIM. 3aKOH pacipeIeIeHUs MOJIEKYJI 110 SHEPTHUSIM. Y HUBEpPCAIbHOE

pacnpenenenne Makcseiuia

Omneit ITepna. OnbiT Jlammepra.

8. BuyTpeHHss sHeprus u JiBa crnocoda ee u3MeHeHus. KonuuecTBo TEmiIoThI,
TEMJI0EMKOCTb.

9. Tpu Havana TEpPMOJIUHAMUKH.

10.Bnenus neperoca. Bszkocts. TermmonpoBoaHocTh. Juddysus.

11.06patumocTs npoiieccoB. OOpaTuMble U HEOOPATUMBbIE TIPOLIECCHI (TIPUMEPHI).

12.T1puBeneHHOE KOJIUYECTBO TEIIOThI, SHTPOIHUA. TepMoIuHaMUuYecKasi BEPOSATHOCTb.
CBsI3b QHTPOTIHH C BEPOATHOCTHIO COCTOSTHHSI.

13.Teopema HepHcTa 1 ee 3HaueHue.

14. YpaBuenus Ban-nep-Baansca. M3oTepmbl DHproca.

15.CBoiicTBa )KHIKOTO COCTOSTHUS BEIIEeCTBA. MexXMOJIEKyIsSipHbIE B3aUMOJCICTBUS B
xuakocTu. [loBepXHOCTHOE HATSHKEHUE: TPUYNHBI BOSHUKHOBEHUS.

16.SIBneHus Ha TpaHUIIe )KUIKOCTh-TBEp0€ Teno. CMaynBaHUe U HE CMauyMBaHUE.

o o

~

IIpuMmep 3agaHus K CEMHUHAPCKOMY 3aHATHIO (MOIYJIb S):

IlepBeiit BapuanT. Boninosasa onmuka.

1. [lpaBunbHO 7 TOBOPHUTH, YTO MpHUpoJa cBeta — BojiHoBas? [louemy? Korna
npaBuwibHO? Korja He npaBriibHO? A MOXKET TaK HEJb351 CTABUTH BOIIPOC?

2. Uro wHaspiBaeTcs uHTepQepeHire cBeToBbiXx BoiH? KakoBbl ycioBus
HaOmoaeHus: uHTepepenunn? Beerna nau OT ABYX MCTOYHHUKOB CBETa MOYKHO
MOJIYYUTh UHTEP(PEPEHLIUOHHYIO KAPTUHY ?

3. A ecinu HCTOYHUK BCEro OIMH, MOXXHO JIM TOJY4YUTh WHTEP(EPEHIIMOHHYIO
KapTuHy???

4. Yto cknaapiBaeTcd TMpU  HAJIOXKEHUMU CBeTOBbIX BoJH? Kakoit wmeton
HCIIOJIb3YETCS IPU pacueTe pe3yJibTaTa HAJIOKEHHS BOJIH?

5. IlpoTuBopeuat iaM 3aKOHBI TEOMETPUUYECKOIN ONTHUKU BOJHOBOM MPHUpPOJE cBeTa?

MOXHO M BBIBECTH 3aKOHBI N€OMETPUYECKON ONTHKM HAa OCHOBE NPHHIIMIIA

I'tolirenca?

Uem npunnun ['roitrenca otinyaercs ot npuHuuna I 'roiirenca-Openens?

CBeToBbIE BOJIHBI IPOJ0JIbHBIE WK NToTniepeyHblie? [Touemy?

MOXHO JI1 MPUMEHUTH NPUHLMT [ FOHTreHca K Npo0JIbHBIM BOJIHAM?

. Kakue BOTHBI Ha3bIBAIOTCA MOHOXPOMATUYECKUMU ?

10 Uto Takoe «KOrepeHTHOCTh»? Kakue BUABI? [ 4ero BBOAUTCS 3TO MOHSTHE?
OTnuymne Teopuu U NPAKTUKU B KOHTEKCTE «O KOTEPEHTHOCTH.

11.3anuimre yciaoBusi MAKCUMYMOB U MUHUMYMOB UHTepdepeHInn? MakCuMyMbl
(MuHUMYMBI) 4ero? OOBSICHUTE CBA3b C IJTMHOM BOJIHBI.

12.MoryT nu uatepdhepupoBaTh BOJHBI C pa3HbIMU JJIMHaMK BOJH? [Touemy?
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13.0nuiunTe ¥ NpuBEAUTE IPUMEPHI SABJICHUS AUPPAKIIMU CBETA.

14.B yeM cOCTOUT U AJIg Yero npumensiercs Meros 30 ®Openens?

15. Moxet nu ObITh B LeHTpe TeHu cBeT? YUto Takoe Ttenp? Kak Tyma moxer
MONacTh CBET?

16.Cpasuute nudpaxiuu Openens u Opaynrodepa.

17.9to Takoe «audpakunoHHas pemetrka»? UYUTo sBiseTcs ee mapameTpom?
[IpuBenute npuMepsl AUPPAKIIMOHHBIX PEUIETOK.

18. Mucnepcus cBera. Kak 0ObsICHUTH?

19.ITonspusanus ceera. Kak nponabmronars? Kak o0bsicHuTh? '€ emie oHa umeeT
MECTO B IIpupojie?

20.TerutoBoe wm3nydenue? Krto umcrounmk? KakoB crnektpanpHbiii coctaB? Kak
pacnpeensercs YHEPrsl B CIEKTpe U3nyuyeHus Ten? Yem oObsICHUTD LIBET Teia?

Bropoi Bapuant. Keanmoeaa onmuka.

1. Kakue omnbITHbIE (aKThl HE MOJYYWIA OOBSCHEHHS B PaMKaxX BOJIHOBOW TEOpUU

ceera?

B gem cocrout runoresa Ilnanka?

Kaxk Ha3bIBaIOTCS M KAKMMH BEIMYUHAMH XapaKTEPU3YIOTCS YaCTULbI CBETA?

Onunmte 3¢ pexkr KomnToHa kauecTBEHHO U KOJTMYECTBEHHO.

B yem cyTh ypaBHeHUs DiHIITENHHA A1 BHEHIHETo (poTo3ddexra?

Yewm BHenHU GoToddhPEKT OTINYAETCS OT BHYTPEHHETO?

Ectp 1 y dhoTona macca?

Yo Takoe CBET: BOJIHA WX ITOTOK YaCTHIL?

. T'uniore3a ne bpoitns: o yem?

10 Korzaa umeet cMbICI TOBOPUTH O BOJTHOBBIX CBOMCTBAX 4acTULL?

11.O51ekTpoH B My4yKe SJIEKTPOHHOJIYyYEBOW TpyOKM 0OJagaeT BOJHOBBIMU
ceorictBamu? M Her?

12.371exTpoH B aTOM€ BOAOPOJa MPOSBISET CBOM BONHOBBIE cBoiicTBa? Ecimm ma To
kak? Ecnu Het, TO nouemy?

13.EcTh 1 BOJTHOBBIE CBOMCTBA Y IBUTMHKHU??? YV O0jiee KPYITHBIX 0OBEKTOB?

14.YBenuunBaeTcs WM YMEHBIIAETCS JUIMHA BOJHBI YACTUIbI MPU YBEJIUYEHUU €€
sHepruu? A mpu yBEIUYEHUU €€ MACCHI?

15.B 4yeM cMbICIT KOPITYCKYJISIPHO-BOJTHOBOI'O Ayain3Ma BEIIeCTBa U cBETa?

©CoNoOkWN

IIpumepsbl JOMAITHUX 32JaHUH.

1. Tloctpouts B mporpamme Excel rpaduk cymMMbl 1ByX KOJIeOaHUH OAMHAKOBOM 1
Pa3HOM 4acTOTHI, HO CO cABUTOM (ha3. 3amucaTh YPaBHEHHUS IBYX CKJIaJIbIBAEMBIX
konebanwuii. [To Bumy rpaduka cnenats BEIBOI 00 YCIOBHUSIX UHTEP(DEPEHITUN.

2. ObpaboTaTh pe3yabTaThl (PU3NUECKOTO IKCIIEpUMEHTA (TI0 IaHHBIM U3
71a00paTOPHOI pabOTHI) C TOMOIIBIO BCTPOCHHBIX (yHKIMI TiporpamMmbl Excel.

3. CocTaBUTh AITOPUTM pacdeTa MOJ0KEHHUS TIEPBOTO AUPPAKIIMOHHOTO MAKCUMyMa B
3aBHCHMOCTH OT JJIMHBI BOJIHBI MTAIAIOIIETO HA PEIIETKY CBETA.



4. TloctpouTts B rpaduuecKkoM peAaakTope 0aIUCTUUECKHE KPUBBIE JIJISl pa3HBIX
BXOJIHBIX JIaHHBIX.

5. Hamucarb nporpammy pacdeTa BpEMEHH MaICHUS TPEAMETA C KPBIIIU 3/1aHUs
3aIaHHOM BBICOTHI U CKOPOCTU €T0 B MOMEHT MPU3EMIICHUS.

IIpumepHas TemaTuka pedeparon

. CBs3b (pu3nku ¢ nHOOPMATHKH.

. ®u3nyuecKre OCHOBBI U MPUHIHUIIBI pa0OThI COBPEMEHHOM BBIUMCIUTEIHHON TEXHUKH.
. DOTOMETPUYECKHUE XaPAKTEPUCTUKN UICTOUHHKOB CBETA.

. [lpumenenue BHenrHero GotodPdexra B COBPEMEHHON TEXHHUKE.

. [IpakTH4yeCKO€ MPUMEHEHUE BOJTHOBBIX SIBJICHUM.

. MaruuTsbl B OBITY U TEXHHKE.

. DNEKTPOMarHuTHAsi MHIYKIYS B COBPEMEHHOU TEXHUKE.

. Benukue oTKpbITHSA PUBUKY HAIIUX JHEH.

. CKOpOCTh CBETA: METOIBI ONPEICIICHHUS.

10. Ctpoenue BemecTna.

11. IIpumeHeHNE TOAIPU30BAHHOTO CBETA.

12. ONTOBOJIOKHO: CBOMCTBA U CPepbl MPUMEHEHUS.

13. DneKTpOMarHuTHbIE BOJIHBI M AJIEKTPOMArHUTHOE U3ITyYEHHUE.

14. TIpyHuMn AeHCTBUS aKKYMYJISITOPOB.

15. IITapoBasi MOJTHUS — YHUKAJIBHOE MPUPOIHOE SIBJICHHUE.

16. DKkcriepUMEHTAIBHOE UCCIIEIOBAHUE YJICKTPOMArHUTHON MHTYKIMU.
17. ®yHKIIMOHUPOBAHUE IECKTPOCTAHIIMH.

18. IIpeobpazoBanue pa3HbIX BUAOB dHEPTHM. [IprMepsl U3 )KU3HU U TEXHHUKHU.
19. SAnepnas sHepreTuka.

20. [elicTBue onTHYECKUX MPUOOPOB.

21. 3nauenune sxcnepuMenToB Hukomner Tecina.

22. CoJHIIE KaK UCTOYHHUK YHEPIHUH.

23. YabpTpa3ByK U BO3MOKHOCTH €TI0 PUMEHECHMUS.

24. sIBneHue pagyru ¢ TOYKH 3pEHUS (PUBHKHU.

25. Buabl HCTOYHUKOB UCKYCCTBEHHOTO OCBEILICHUS.

26. N3ydyenue HpU3MKU C TOMOIIbIO KOMIIBIOTEPHBIX TEXHOJIOTHH.

O Nk WN R~
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ITpomexyTouHas artrectanus OOydarOIMXCs OCYILIECTBIAETCS B (opMe dK3aMeHa C
MCIIOJIb30BAaHUEM CIIEAYIOIINX OLEHOYHBIX MAaTEPUAJIOB: [IEPEUEHD BOIIPOCOB K DK3aMEHY.

Bonpocsl k 3k3aMeny
(2 cemectp, ounas opMa 00yUCHMUs)
1. OOGmume xapaKTepuCTUKHN MexaHu4deckoro aBmkeHus. [lepememenue. [1yTs.
CKopocTh ¥ YCKOpEHUE TPOU3BOJIBHO ABMXKYLIEkcsa Touku. HopMmanbHOE 1
KacaTelIbHOE YCKOPEHUSL.



2. JIBr>KeHue MaTepualibHOM TOYKH MO OKPY>KHOCTHU CBSA3b MEXKIY JTUHEHHBIMU U
yII0BbIMU BennunHamu. [lepuon n yactora oOparieHus.

3. Ilepssrii 3akon Hetotona. Mnepruansueie cuctemsl oTcuera. Cuna. Macca. Bropoit
3akoH HproToHa. 3aKOH coxpaHeHus ummyibca. Tpernii 3akoH HeroToHa.

4. MomeHT cuiibl. MOMEHT MHEPLIMHM MAaTepUaIbHON TOUKH, Tena. OCHOBHOM 3aKOH
JUHAMUKH BPAIATEIbHOTO JIBHIKEHHUS.

5. MoMeHT nMItysbca OTHOCUTENBHO OCH BPAILEHUA. 3aKOH COXPaHEHUSI MOMEHTA
UMITYJIbCA.

6. Mexanudeckas sHeprus. Kunetnueckas sHEprus Mpu NOCTYNATEILHOM U

BpallaTeIbHOM JBUKECHUU.

[ToTennumanbHas 3Heprus. [loTeHIManbHas SHEPTUs TATOTECHUS.

8. Mexanuueckast paboTa U MOIIHOCTD NP MOCTYNATEIHLHOM U BpallaTeIbHOM
JIBUYKEHUSX.

9. 3aKkoH coxpaHEHHS MMOJHON MEXaHUYECKOW YHEPTHH.

10.2nexktpruueckoe mosie. HampspkeHHOCTH 3nekTprudeckoro moirs. ['padudeckoe
MIPEACTABICHHUE IIEKTPUUECKOTO TOJIS.

11.PaboTa cui anektpuueckoro nois. [lorenunan anektpuyeckoro mnois. PazHocts
MOTEHIMANOB. CBsA3b MEXIY HAPSHKEHHOCTBIO 3JIEKTPUYECKOTO OIS U
MOTEHI[UATIOM.

12.3nexTpuueckas eMKOCTh YEAMHEHHOTO poBoAHNKa. KoHeHcaTopsl. DHeprus
AIEKTPUYECKOTO MOJIS.

13.OnexTpuueckuii Tok. Cuiia ¥ IIOTHOCTh TOKAa. CTOPOHHUE CUJIBL.
DNEeKTpOBKYIIas cuiia. 3akoH Oma.

14 .3axon J>oyns-Jlenma. Pabora u MOIIHOCTh TOKA.

15.MaruutHOe nosie. 3akoH Ammnepa. OO1e XapakTepUCTUKA MarHUTHOTO T1OJISL.

16.PaboTa mo nepemMenieHnio MPOBOJHUKA C TOKOM B MAarHUTHOM TI0JI€.

17.3akon buo-Casapa-Jlamnaca. MarauTHoe noJie NpsSMOJIMHEMHOTO TPOBOTHUKA C
TOKOM.

18.MarnuTHOE 10JIe KPYroBOro TOKa. MarHUTHBIIT MOMEHT KOHTYpPa C TOKOM.

19.3akoH mosHOTO TOKa. MarHUTHOE TI0JIE COJICHOUIA.

20.Cuna Jlopenmna. JIBmxeHune 3apssKeHHBIX YaCTUI] B MATHUTHOM TIOJIE.

21.CBert Kak 37eKTpoMarHuTHas BoJHa. CBOWCTBA AJIEKTPOMArHUTHBIX BoJH. dDazoBast
U rpynnoBasi ckopocTtu. CKOpOCTb paclpoCTPaHEHHUs CBETA B CPEJIE U B BAKyyMe.

22 .Nnrepdepenus cera. [lonstue korepeHTHOCTH. MeTo 16l HAOTIOICHUS
UHTEPPEPECHIINH.

23. Nudpakuus ceeta. [Ipunnun ['tolirenca-Openens. Bunbr nudpakiuu.

24. ludpakius Ha METU U HAa TUCKe. Y CIOBUE MUHUMYMOB U MAaKCUMYMOB B
TuhpaKIMOHHON KapTHHE.

25. ludpakumonnas pemierka. OCHOBHOE ypaBHEHUE AUGPAKIIMOHHON PEIIETKH.
3aBUCUMOCTh TUPPAKIMOHHON KapTUHBI OT yrcia N 1esneil B pemerke.

26.ITonepednocTs cBeTOBBIX BOJH. [lomsipuzanus ceta. Metobl HaOMIOAEHUS.

27 Ilonsipuszanust 3JEKTPOMArHUTHBIX BOJIH MPU OTPAKEHUHU M TPETIOMIICHHH. 3aKOH
bprocrepa.

28. lucnepcus cBera. HopmanbHas n aHoMabHas IUCTIETICHH.
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29.ITornouienue cBera, 3akoH byrepa, paccesiHue cBera.

30.CuextpanbHble cepun aToMOB. CriekTpanibHbIi ananu3. [Ipumep.

31.0nTuueckue siBIeHUs, He OOBSICHSIEMbIE BOJTHOBO Teopueil ceeta. [IpoTuBopeuns
BOJIHOBBIX IPEJICTABICHUN O CBETE.

32.3aK0HbI TEIUIOBOTO M3ITyYEHHUs U KBaHTOBAas rumotesa [lnanka.

33.KBanToBas npupona cera. ®opmyna [1nanka.

34.®ororddexrt. Bunsl. BAX. ®opmyna DitHmreiiHa amst pororddexra.

35.9ddext Komnrona. BeiBos hopmyIisl 1715 yriia paccessHus.

36.0cHoBHBIE (POTOMETPUUECKNE BEIUUNHBI (IHEPreTUUECKUN TOTOK, CHJIA CBETA,
CBETUMOCTD U SIPKOCTb, OCBELLIEHHOCTD). [IoHsATHE TENecHOrO yria.

37.3akonsbI TemnoBoro uznydenus ten (Kupxroda, Credana-bonbiimana u Buna)

38.3aKOHOMEPHOCTH aTOMHBIX CIIEKTpOB. Mozenb atoma ToMcoHa.

39.0meiTH Pesepdopaa no paccesHuro o — yactul. Moaens atoma no Pesepdopny u
bopy.

40.1Toctynatsl bopa, anemenTapHas 60pOBCKasi TEOPHs BOJOPOIOTOJOOHBIX aTOMOB.

41.T'unote3a ae bpoiina. KopmycKkyispHO-BOJIHOBOU Jyain3M YacTHL.

42.371eMeHTBl KBAaHTOBOW MeXaHWKHU. [IpuHITMI HeompeaeneHHOCTH (COOTHOIICHHE
I'eiizenbepra). Ypasuenue lllpeaunrepa.

43.CocTaB U XapaKTEpPUCTUKH aTOMHOTO fpa, Macca M SHEPTUs CBS3M sipa. Mojaenu
aTOMHOTO $I/Ipa, S/ICPHBIE CHIIBI.

44 3neMeHTapHbIE YaCTUIIbl, KJIacCU(UKALIKS, OCHOBHBIE XapaKTEpUCTUKU. DEepMHUOHBI
1 0030HBI.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOIUMOM JIJIsI OCBOEHMUSI

JUCIIUITJINHBI
4.1. OcHOoBHasI JtUTEpaTypa
1. Pomumonos, B. H. ®u3uka : yuebHOe mocobme mnsa By3oB/ B. H. PoguonoB. — 2-e
u3n., ucrp. U gomn. — Mocksa : MzmatensctBo FOpaiit, 2020. — 265 c. — (Bricmiee

obpazoBanne). — ISBN 978-5-534-08600-3. — Texkct: snektponnsii // ObC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/452605 (mara obopamenus: 01.09.2020).
2. Kocunos, A. JI. MeTtoapl (pU3NYECKOr0 SKCIIEPUMEHTA : yueOHOe TTocooue i By30B /

A. 1. KocunoB, A.T. Koctiopuna, O. A. bparudn. — MockBa : M3znarensctBo FOpaiir,
2020. — 86 c.— (Bricmiee oOpazoBanue). — ISBN 978-5-534-07207-5. — TekcT
anekrpounbii / DBC IOpaiir [caiir]. — URL: https://urait.ru/bcode/455501 (mara

obpamenus: 01.09.2020).

4.2. JlonoJIHUTEJIbHAS JINTEPATypPa
1. T'opnau, B. B. ®usuka. CamocTosiTenbHas padoTa CTyJeHTa : yuyeOHOe mocooue s

By30B / B. B. T'opnau, H. A. Banos, M. B. Ilnactuauna. — 2-e u3f., UCnp. ¥ J0M. —
Mocksa : U3natensctBo FHOpaiit, 2020. — 168 c. — (Bricuiee o6pazoBanue). — ISBN
978-5-9916-9816-0. — Tekcr : nanekrponnbii // OBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/452048 (nata oopamenus: 01.09.2020).
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V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX
JJI1 OCBOEHUA IUCHUIIJIMHbBI

CchbliIKa HA
HHGOPMANIMOHHBII pecypc

HaumeHnoBanune pa3padoTku B
3JIeKTPOHHO (hopme

HocTtynHocTh

http://www.biblioclub.ru

DNEeKTPOHHO-OMOIMOTeUHAs
cuctema (3bC)
YHuBepcuterckas 6ubnmoreka
OHJIANH

Perucrpanus yepes
0001 YHUBEPCUTETCKUI
KoMIibroTep. B
naJbHEUIIEM
WHIUBUTy AJIbHBIN
HEOTrpaHUYEHHBIN JOCTYTI
13 11000H TOYKH, B
KOTOPOI UMeeTCs TOCTYII
K cetu MHTEpHET

https://infourok.ru/

HNudoypok: oOpa3oBaTenbHbIii
HHTEpHET-IpoeKT Poccun.
BxirouaeT: KOHCIIEKTHI
YPOKOB, IIPE3€HTALH, TECTHI,
BHUJIEOYPOKH U JIpyTUe
Marepuasl 110 IpeIMeTam
LIKOJIbHOM MPOrpaMMBbl.

CB0OOIHBII JOCTYTT

http://edu.ru/

Poccuiickoe o0pa3oBanme:
DenepajbHbIil OPTAJL.
Bxurouaer

CCBUIKM Ha TMOPTalbl U CaANTHI

00pazoBaTeNbHBIX
YUPEKCHUN;
roCyJIapCTBEHHBIC
o0Opa3oBaTenbHbIe CTaHAAPTHL;
HOpPMaTHUBHBIE JIOKYMEHTHI;
KaTajor AKCKypCui u

00yJaronmx MporpaMm.

CBOOOIHBII JOCTYyT

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

www.school.edu.ru

Poccuiickuit

00111e00pa30BaTeNIbHBIA TOPTAT

CB0OOHBIN AOCTYI.

http://www.all-fizika.com

duznueckuii

SHIMKJIONEINISCKUN CJIOBApb

CBOOOAHBINA TOCTYII.

https://sfiz.ru/

Bes  pusuka.

(hakThI

CoBpeMeHHas
(¢bu3mka, marepuanabl, HOBOCTH,

CBOOOIHBINA TOCTYII.
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4, I'CCC/,237-2008. Tabmumpl
CTaHJIAPTHBIX CIIPABOYHBIX
NaHHBIX. DyHIaMEHTAIbHBIC

www.docs.cntd/ru/document/1200100402/
(hu3nvecKre KOHCTAHThI. Pexum

CBOOOIHBIN TOCTYII.

JOCTYyIIA:
5. I'OCT 8.417-2002 I'CH.
http://docs.cntd.ru/document/1200031406 | Exunuiiel BemuuH (¢ CBOOOIHBIN TOCTYII.
IIOIPABKAMM)
6. CripaBOYHBINA MaTepHa Mo

http://www.fizportal.ru/ CBOOOIHBIN JOCTYII.

¢usuke. Tabmu4HbIC TaHHBIC.

7. Kypnan «Ycnexu puzndeckux

https://www.ufn.ru/ HaYK, CBOOOIHBII JOCTYII.

Vil. JMOEH3UOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIHHEYEHHUE

HpH pcalin3daliiu yHG6HOﬁ AUCHUINIMHBI IIPUMCHACTCA CIICAYIOIICC JIMOCH3MOHHOC H
CB06OI[HO PaACIIpOCTPAHACMOC ITPOI'PAMMHOC 06CCHe‘I€HHei

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

VIIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/UMBIE /151 OCYHIECTBJIEHUSA OBPA30BATEJIBHOI'O
HPOLHECCA IO JUCHUIIJIMHE

Y4eOHbIE  3aHATHA  TOPOBOIATCA B AyOUTOPUAX,  YKOMILIEKTOBAHHBIX
CHeIUaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAallMOHAPHBIMU WM TIEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU O0yUEeHHUS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS TPOBOASATCS B CHEIUAIM3UPOBAHHBIX J1A0OpATOpUAX IS
MPOBEICHMS JIaDOPATOPHBIX 3aHATUN TMOJA PYKOBOACTBOM IPENOAABATENs, B OCHAILIEHHUE
KOTOPBIX BXOJIST:

® [ITAaHTCHIMPKYJW; MHUKPOMETPBI, TEXHUUYECKHE BEChl; PA3HOBECHI; HAOOPHI
apeoMEeTPOB; CTEKJISIHHBIC IMJIMHJPBI, HA0OPHI TBEPABIX TEJ; CEKYHIOMEPHI; HA0Op
METATMYECKUX IIAPUKOB; MUUIUMETPOBAs JMHEHKA; TEPMOMETP; MUKPOCKOIBI C
OKYJISPHBIMU IIIKaJaMH; MacIITaOHbIE JIMHEWKHU; 3BYKOBOW Te€HEpaTop; TpyOKa ¢
NOJABMIKHBIM  TIOPIIIHEM;  METPOHOM;  CTPOOOCKOI;  3JEKTPOMOTOpP  CO
CTPOOOCKOIMMYECKUM JUCKOM; KpPeCTOOOpa3HbI MasTHUK; (DU3NYECKUN MasSTHHK;
MaTeMaTUYECKUN MasTHUK; 3€pKajibHas IIKaja; MaxoBOe KOJIeco.

® MHKPOCKOIN OWHOKYJISIPHBINA; KAaTETOMETP; >KHIKOCTHBIE MAHOMETPBI, MOIYIb IS
ONpEICJICHHUS] TIOBEPXHOCTHOI'O HATSXKEHUSI METOJOM OTpbIBA Kamesb; MOAYJb IS
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ONpPENEIICHUs] TOBEPXHOCTHOTO HATSKEHUS METOJOM OTpbIBA KOJIbLIA; YCTaHOBKA
JUTsL  OoTIpeNiesieHus] OTHOIIeHusT cp/cv mertonoMm Kremana-Jlesopna; OGapomertp;
TUTPOMETP; TCUXPOMETP THIPOMETPUYECKHM; aACIUPAUUOHHBIA MCUXPOMETP;
KAJIOPUMETPBI J1a00paTOpHbIC; YCTAaHOBKA JUIsI M3Yy4YEHHs Mpolecca IUIABJICHUSA,
MEPEOXJIAXKACHUS U KPUCTAJUTM3AIMH TUTIOCYIb(PUTA;

e ucrounuk OJC; MWIIMAMIIEPMETPBI; MYJIbBTUMETPBI; aMIEPMETPBI;, IUIOCKUI
CTEKJISIHHBIN COCYJl; HaOOp 3JIEKTPOJIOB; COCY C DIEKTPOJAMH; PEOCTAThl; KIIOUH;
TaHT€HC-OyCCOJIb;  Mara3uH  CONPOTUBIICHUS,  TaJlbBAaHOMETPBI;  KaTYIIKH;
conpotuBieHus; BVYII-2M; WIIJ-1; wmarasunsl eMkocTed, momayiab OIID-11
ocrusuiorpadsl yHuBepcaibubie C1-71;

e naboparopubiii kommuiekc JIKK-4 "Cnektpel atoMoB U MOJEKyd'; JHH3BI
(paccenBaromie M COOMPAIOIINME); OCBETUTEIM TEHEBOW MPOEKUUHU; pYyJIeTKa-
U3MEpUTENbHAs; TU(PAKIIMOHHBIE PEUIeTKH; CBETOPUIbTPHI; Bhinpsamutenn BC-24
n BC-12; Ounpusma; na3zep reauid-HEOHOBBIM; JIOKCMETP; PEHTIE€HOIPAMMBI;
MoHOXpoMaTtop YM; TpyOku ¢ pa3psiKeHHBIM ra3om; reHepatop "Cnektp"; pryTHas
JaMIia.

CamocrosTenpHas pa60Ta IIPpOBOAUTCA B Ka6I/IH€TaX, OCHAIlICHHBIX KOMHBIOTGpHOfI

TEXHUKOM C BO3MO>XHOCTBIO IIOAKJIIOYCHUA K CCTH ((I/IHTepHeT» 1 00ecIeYeHUEM A0CTYyIIa
B 3JICKTPOHHYIO I/IH(l)OpMa]_II/IOHHO-06p330BaTeJII>Hy10 CpCay YHUBCPCUTCTA.
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