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Pabouas mporpamma no ¢pu3uke OpueHTHpoBaHa Ha ydamuxcs 11 kmaccoB (yriryOJneHHBINH YPOBEHBD)
U peajn3yeTcs Ha OCHOBE CIICIYIOIIUX HOPMATUBHBIX JIOKYMEHTOB:

1. ®epepanbHBIN TOCYAAPCTBEHHBIH 00Pa30BATEILHBINA CTAHIAPT CPEAHETO 00IIET0 00pa3oBaHuUs
(10 -11kmn.)/ (yrBepxkmen mpukazom MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413, ¢
W3MCHCHHSIMU U JTOTIOJIHCHHUSIMHU).

2. @usmka, 10 -11 kaaccel.

MeTtoaudeckoe ocodue. PekoMeHgammu 1o COCTaBICHHIO pad0OYuX MPOTPAMM.
[-M.: Ipoda, 2014.

[Tporpamma cpegrero obmiero oopazoBanus. @usuka. 10 -11 kmaccel. YrimyOneHHbINH
ypoBeHb. ABTOpHI: ['.A. Msikuies, O.A. KpreicaHoBa.

3. Kpsicanosa, O. A. ®usuka. Yroyonéuusiii ypoBenb. 10—11 kmaccel: paboyast mporpamMma K
muann YMK TI'. §I. Mskumesa : yyeOHo-meroanueckoe mocodue / O. A. Kpeicanosa, I'. S1.
Mskumes. — M.: Ilpoda, 2017.

Cpok peanu3anuu padouyeil mporpamMMmspl — OJIUH Y4€OHBIN TOJI.
Lesm n3ydyenusi GU3NKM B CPEIIHEH MIKOJIE CICAYIOIIHUE:

* (hopMupoOBaHKE CUCTEMBI 3HaHUI 00 00X (PU3MUECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
IpeICTaBICHNN O eiicTBUH BO BeeneHHOM (pM3NUecKX 3aKOHOB, OTKPBHITHIX B 3MHBIX YCIIOBHSX;

* (popmMHpoBaHUE YMEHUS HCCIEA0BAaTh U aHAJIM3UPOBATh pa3HOOOpa3Hble (PU3HUECKUE SIBICHUS U
CBOHCTBa 0OBEKTOB, OOBSICHATH NPUHIIMUIIBI pa0OTHI U XapaKTEPUCTUKU IPUOOPOB U YCTPOUCTB,
OOBSACHATH CBSI3b OCHOBHBIX KOCMUYECKHX O0BEKTOB C re0(pU3NIECKUMHU SIBICHUSIMU;

* OBJIQJICHUE YMEHUSMU BBIJIBUTATh THUIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIAralonX (GU3HIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MMPOBEPATH WX IKCIIEPUMEHTAIBHBIME CPEACTBAMU, HOPMYIUPYS 1IETb
HCCIICIOBAHUS,

* OBJIaZICHHUE METO/IaMH CaMOCTOSITEIBHOIO TNIAHUPOBAHUS U MPOBEJCHUS (PU3NIECKUX
AKCIIEPUMEHTOB, ONMCAHUS U aHAJIN3a OJyYEeHHON U3MEepUTENbHON HHPOPMAILIUK, ONPEIeIICHUs
JOCTOBEPHOCTH IOJIyYEHHOT'O pe3yibTaTa;

° (bOpMI/IpOBaHI/Ie YMCHI/Iﬁ MMPOTHO3UPOBATh, AHAJIM3UPOBATb U OLCHHUBATD IMOCJICACTBUA OBITOBOM U
HpOHSBOJICTBeHHOfI JCATCIBbHOCTH YCJIOBCKA, CBSI3aHHOM C (1)I/ISI/I‘IGCKI/IMI/I mnmponeccamu, € MMO3HITHI
9KOJIOTHYECKOM 0€30IaCHOCTH.

B ocHOBY kypca U3MKHM MOJOXKEHBI KaK TPaJUIMOHHBIE MPUHIUIBI TOCTPOCHHS y4eOHOTO
cofiepKaHus (npuHyunsvl HAy4HOCMU, OOCMYNHOCMU, CUCMEMHOCMU), TaK U UJiesl, TOJTy4uBIIas CBOE
pa3BUTHE B CBA3M C BHEIPEHHEM HOBBIX OOpa30BaTEIbHBIX CTAHOAPTOB, — HPUHYUN
Mmemanpeomemuocmuy. MeTanpeIMeTHOCTh KakK crnocod (OpMUPOBaHMS CHUCTEMHOTO MBIIUICHHS
oOecneurBaer  (GOPMUPOBAaHME  UEJIOCTHOW  KapTHMHBI MHpa B  CO3HAaHHWU  IIKOJbHUKA.
MertanpeaMeTHOCTh — MPUHIMIT UHTErpalluy COAEp KaHUs 0O0pa3oBaHMs, Pa3BUBAIOLINNA MPUHIUITBI
2eHepanuzayuu u cymanumapuzayuy. B COOTBETCTBUM C NMPHUHIMIIOM Te€HEPaIN3alluy BbIICISIOTCS
TaKue CTEpXKHEBbIE MOHATUS Kypca (U3MKH, KaK <« HEPrus», «B3aUMOJICHCTBHE», «BEIIECTBOY,
«T10JIe», «CTPYKTYpPHBIE YPOBHU Marepum». Peanusanus NpuHOWINA TYMaHUTAPU3ALMK IPEANOIaraet
UCMOJIb30BAaHUE TYMAHHTApPHOTO MOTEHIMaNa (U3NYECKOH HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢bu3MKM Cc pa3BUTHEM OOIIECTBA, MHPOBO33PEHUYECKHX, HPABCTBEHHBIX, SKOJOTUYECKUX MPOOIIEM.
[TpuHIMN MeTampeaMEeTHOCTH MO3BOJSAEeT (Ha YpPOBHE BOINPOCOB, 33JaHWil Tocie mnaparpaga) B
coJiep>KaHuU (PU3UKU BBIAETATh (PU3NUECKUE MOHITHS, SBJICHUS, IPOLECCHl B Ka4ecTBe OOBEKTOB IS
JAJIBHENIIET0 HCCIECJOBAHUSI B MEXIPEIMETHBIX M HAANPEAMETHBIX (COLMAIBHOW IPAKTUKE)
o0nacTax (METanmoHSTHsI, METasIBICHUs, MeTarnporiecchl). [IpoekTupoBanue Uccie0BaHUs ydallerocs



Ha METanpeJIMETHOM YPOBHE ONHUPAETCS KaK Ha €ro JIMYHbIE MHTEPECHl, CKJIOHHOCTU K HM3YUYEHUIO
(bu3MKH, TaKk U HA OOIIEKYIbTYPHBINA NOTEHIUAN (PU3NUECKON HAYKH.

B coorBerctBUM ¢ 1menaMu  00ydyeHHMs ~(PU3MKE yyYAlIMXCA CpeIHEH IIKOJIbl U
c(OpMYIMPOBaHHBIMU BBIIIE NPUHIUIIAMH, IOJIO)KEHHBIMH B OCHOBY Kypca (PU3UKH, OH HMMEEeT

ClIeyIollee CoJiep:KaHue U CTPYKTYpY.

B 11 xnacce u3y4aroTcsi CIeayroye pa3aeibl: « NeKTpoauHaMuKkay, «Konebanusi U BOIHBI,
«Ontukay, «KBantoBas ¢usuka». Kypc dumsukm B 11 kmacce 3aBepriaercss Temoit «CTpoeHHe
Bcenennoli», HE0OX0IUMYI0 KaK JUIsl JOCTHKCHHSI COBPEMEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB MIPH
00y4eHUU MIKOJbHUKOB (PU3MKe (JIMYHOCTHBIX, IPEIMETHBIX U METAIPEIMETHBIX ).

OO0mas xapakrepucTuka yue0HOro npeamera

[IxonpHBI Kypc (U3HMKHU SIBISETCS CUCTEMOOOPA3yIOIIMM Ul €CTECTBEHHO-HAayYHBIX IPEIMETOB,
MIOCKOJIbKY (PU3MYECKUE 3aKOHBI SBJSIFOTCS OCHOBOM COJEp)KaHMsl KypCOB XHMMHH, OHOJIOIHUH,
reorpagun U actpoHomuu. Dusznka BOOpYXKAET IIKOJIBHUKOB HAyYHBIM METOJOM IIO3HAHUS,
MO3BOJISIOIIMM TIOJY4aTh OOBEKTUBHBIE 3HaHUS 00 OKpyxarouem Mmupe. OcBoeHHE yyalluMUCs
METOZ0B  HAay4HOro IIO3HAHWS  SIBJISETCA  OCHOBOIIOJIATAIOIIMM  KOMIIOHEHTOM  IIPOLECCOB
¢dbopMHpOBaHHS HMX HAYYHOTO MHPOBO33PEHHs, Ppa3BUTUS [O3HABATENIBHBIX CHOCOOHOCTE,
CTaHOBJICHUS ILIKOJIbHUKOB CYObEKTaMU yUe€OHOU e TEIbHOCTH.

MecTto npeamera B yueOHOM ILIaHe

[Mpenmer «Pu3nKa» OTHOCHUTCS K MpeAMETHOI o0nacTu «EcTecTBeHHBIE HAYKN».
Peanusyercs 3a cueT yacoB yuyeOHOTO IJIaHa, COCTABISIONINX 005A3AmMeNbHYI0 YaACMb.
[Mporpamma paccuntana Ha 170 gacoB B rox (5 yacoB B Helelo).

Hcnonbsyembiii YMK:

1. Msxkumes, I'.5. ®uzuka :Onexrponunanuka. 10 — 11 k.. YrinyOneHHbIH ypoBeHb : yu4eOHUK /
I'.A. Mskumes, A.3. CuHsSIKOB. — 5-¢ u31., crepeotun. — M. : Jlpoda, 2017. —476, [4] c. : un.

2. Msxkuues, I'.Sl. ®usuka : Konebanus 1 BoiHbL. YTi1yOiaeHHbIH ypoBeHb. 11 k1. : yueOHUK /
I'.A. Mskumes, A.3. CunsikoB. — 4-e u3f., crepeotun. — M. : JIpoda, 2017. — 285, [3] c. : u.

3. Msxkumes, I'.Sl. ®usuka : Ontuka. KBantoBas ¢pusuka. YriyOneHHbli ypoBeHb. 11 KiI. :
yaeonuk / I'.51. Mskumes, A.3. CunskoB. — 4-¢ u3n., crepeotuit. — M. : [lpoda, 2017. — 478,
[2] c.: um.

4. A.B. lllaranuna. Meronuueckoe rnocobue k yueonukam I'.5. Msxumea, A.3. CunskoBa.
®dusnka, 11knacce (yrimy6neHHslid ypoBens)./- M.: Ilpoda, 2016.

IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHHUSA YUYEBHOI'O IIPEIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

BbinyckHUK Ha yri1y0JIleHHOM YPOBHE HAYUMTCSH:

e OOBICHATH M aHAJIM3UPOBATH POJIb U MECTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM HAyYHOMH
KapTUHBl MHUpAa, B pa3BUTUU COBPEMEHHOM TEXHHUKU M TEXHOJOTMH, B IIPAKTUYECKOH
JIeATSIILHOCTH JIIO/ICH;

® XapaKTepU30BaTh B3aUMOCBA3b MEXY (PU3UKON M JPYTUMH €CTECTBEHHBIMU HAYKaMH;

® XapaKTEpU30BaTh CHUCTEMHYIO CBS3b MEXKIY OCHOBOIOJATalOIUMHU HAyYHBIMH ITOHATHSAMU:
IIPOCTPAHCTBO, BpEMsl, MaTepHs (BEIIECTBO, N0JIE), IBUKEHHUE, CUJIA, SHEPTUS;



® TIOHMMaThb U OOBSICHATH IEIOCTHOCTh (DU3UYECKON TEOpHH, pa3iIndyaTh TpaHHILBI ee
IIPUMEHUMOCTH U MECTO B PSIly APYTruX (pU3NUECKUX TEOPHUI;

e BJAJCTh NPUEMaMHU IIOCTPOEHHUS TEOPETUUYECKUX [10KA3aTENbCTB, a TAK)KE IPOTHO3UPOBAHUS
0CcOOEHHOCTEM MNpOoTeKaHWsl (PU3MUECKUX SBJICHMH W IPOLIECCOB HAa OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U I0KA3aTEIIbCTB;

® CaMOCTOSITENIBHO  KOHCTPYHpPOBaThb  SKCIIEPUMEHTAJIbHBIE  YCTAHOBKM Ui IIPOBEPKU
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COJIOTHYIO U OTHOCUTEIBHYIO ITOTPEIIHOCTH;

®  CaMOCTOSITENILHO IUTAHUPOBATH U POBOJUTH (PU3NYECKHUE IKCIICPUMEHTHI,

e pewarth IMPAKTUKO-OPUEHTHUPOBAHHbIE KAYECTBEHHBbIE U pacueTHblE (PU3MUECKUE 3aJadu ¢
OTIOPO KaK Ha U3BECTHBIC (pU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJAEIH, TaK U Ha TEKCTHI
¢ U30BITOYHOM HHpOpMALIHEH;

e OOBSACHATH TpPaHUIBl TNPUMEHEHUS U3YYEHHBIX (U3MYECKUX MOJENIed MpU pelIeHUn
(bU3NYECKUX U MEXITPEIMETHBIX 3a7a4;

® BBIIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHMs OCHOBONOJAraroIuX (pU3MUECKUX 3aKOHOMEPHOCTEN
U 3aKOHOB;

® XapaKTepU30BaTh ITI00AJbHBIE NMPOOJIEMBI, CTOAIINE HEpe YeIOBEYECTBOM: IHEPreTUUECKHE,
CBIPbEBBIE, IKOJIOTHUECKUE, U POJIb (PU3UKU B PELICHUH 3TUX MPOOIIeM;

e OOBSICHATH TPHUHIOMIIEI PAaOdOTBI M XaPaKTEPUCTUKA M3YYCHHBIX MAIIWH, NPHOOPOB U
TEXHUYECKUX YCTPOUCTB;

e OOBSICHATH YCIIOBHS NMPUMEHEHHS (U3UYECKUX MOJENeH MpH pemieHud (U3nyYecKux 3anad,
HaXOJUTh aJCKBaTHYIO IPEUIOKEHHOU 3ajade (PU3MUECKyI0 MOJEJb, pa3peuiatb MnpoosieMmy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUN, TaK U MPU TTOMOIIYA METOJIOB OLIEHKH.

Boinycknuk na y2nyonennom ypoene noiyuum 603mMOHCHOCMb HAYYUMbCA:

®  1poBepPAmMb IKCNEPUMEHMANbHBIMU CPEOCIMBAMU 8bLOSUHYMbLE 2UNOME3bl, PopMYIUPYsL Yeib
UCCE008AHUSL, HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUULECKUX 3AKOHOMEPHOCMEN U
30KOHO8;

®  OnUCKIBAMb U AHAUBUPOBANb NOJYVHEHHYIO 8 Pe3VIbmame NPoeOeHHbIX GU3ULecKUx
IKCHEePUMEHMO8 UHPOpMayuto, Onpeoesims ee 00CMOBEPHOCb,

®  NOHUMAMDb U 0OBACHAMb CUCIEMHYIO C8513b MeAHCOY OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUSAMU: NPOCMPAHCMBO, BPEeMsl, Mamepusi (6eujecmaso, noie), 0sudnceHue, CUuld, IHepeusl;

®  pewams IKCnepuUMeHmanbhbie, KaueCmeeHHble U KOJUYeCMEEeHHbLE 3a0ayu ONUMNUAOHO20
VPOBHSL CIONCHOCU, UCNOIb3YSL (PU3UYECKUEe 3AKOHbL, A MAKNCE YPABHEHUS, CE83bl8AIOuUe
@usuueckue seuuUHbL;

®  QHANUZUPOBAMb 2PAHUYBL NPUMEHUMOCTIU PU3UUECKUX 3AKOHO8, NOHUMAMb 6CE00UULL
xapaxmep QyHOAMEHMATbHBIX 3AKOHO8 U O2PAHUYEHHOCHb UCHOLb308AHUSL HACMHBIX 3AKOHO8;

® ¢hopmynuposams u peulams HOB8blE 340U, BO3HUKAIOWUE 8 XOOE YUeOHO-UCCIe008AMENbCKOU
U NPOEKMHOU OesimenlbHOCMU,

®  ycogepuleHcmao8ams NPuboOpPsl U Memoobvl UCCIe008AHUS 8 COOMBEMCMBUU C NOCMABLEHHOU
3aoauell,

®  UCNONBL308AMb MEMOObL MAMEMAMULECKO20 MOOETIUPOBAHUSL, 8 MOM YUCie npocmeiuiue
cmamucmuyeckue memoowl 0Jisk 00pabomKu pe3yibmamos 3KCnepumMenma.

B aemopckon npocpamme na pazoen «Keanmoeaa pusuxka» omeeoeno 32u. mecmo yKa3aHHblX
40u. Tax xak na npeomem — puzuka ¢ 11 knacce omeooumca 170 uacoe (34 yueonvix nedenu, 5



uacoe 6 HeOeJuo), mo Ha pesepe omeeodeno 10 uacos. Pe3ep(mble Hacsl UCNOJb3YIOMCa HA umaozoeoe
nosmopenue.

Conep:xanue yueOHOro npeamera

Tema KomunyectBo | KonTposbHble | [IpakTrueckas 4actb
4acoB paboThI (komruecTBO
(KOTM4ecTBO) | JIAOOPATOPHBIX,
IPAKTUYECKHX PadoT)

DNEeKTPOIUHAMUKA 32 3 5
JlaGopaTopHBIN TPaAKTUKYM 8

Konebanus 1 BOJTHBI 36 4

JlabopaTopHblil MPaKTUKYM 12 7
OnTuka 18 2 6
KBanToBas ¢puszuka 32 3 1
JlabopaTopHblil NPaKTUKYM 8

OCHOBBI TEOPUH OTHOCUTENBHOCTH | 4
Crpoenue Beenennoit
3naueHue PU3NKH U1 O0BICHEHUS | 2
MUpPA U TPOU3BOJUTENBHBIX CHII

oo

oOuiecTBa
Peseps 10
Hroro 170 12 19
Conep:xanue kypca ®usuka, 11 kiaace
(yray0aeHHOe U3ydeHue MmpeIMeTa)
DJIEKTPOAMHAMMKA

OnexTpuueckas MPOBOJUMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH METAJUIOB.
DNeKTpUUeCcKUid TOK B PAcTBOpax M paciulaBax 3JEKTPOJIUTOB. 3aKOH 3JIEKTPOJu3a. TexHHuecKoe
IIPUMEHEHHE DJIEKTPOJIN3a. JJIEKTPUUYECKUM TOK B ra3ax. HecamMocTOATENbHBIM M CaMOCTOSATENbHBIN
pa3psanpl. Pa3nuuHble THIBI CAMOCTOSITENBHOTO pa3psAla M MX TEXHUYECKOe NpuMeHeHue. llmazma.
ONEeKTpUYECKU TOK B BaKyyMe. OJIEKTPOHHBIE JIAMIIBL: JUOA W TPUOA. DJIEKTPOHHBIE ITyUYKH.
DNEeKTPOHHO-Ty4eBast TpyOKka. DNEKTpUUECKUi TOK B MoiynpoBogHukax. CoOCTBEHHAs U MpUMecHas
ANEKTPONPOBOAUMOCTh  MOJTYIPOBOJHUKOB. DJEKTPOHHO-ABIPOYHBIN mepexoj (p—N-mepexon).
[TonmynpoBoHuKoBBIN Auoa. Tpansucrop. TepMucTopsl U HOTOPE3UCTOPHI.

MaruutHble B3aUMOIEUCTBUS. MarHuTHoOe 1osie TOKOB. Bektop marautHoM uHaykuuu. [Totok
MarHuTHOM WHAyKUMH. JIMHMM MarHuTHOM wuHAyKuMH. 3akoH buo—CaBapa—IJlannaca. 3akoH
Awmrnepa. [Ipumenenust 3akoHa Amnepa. DIeKTpOU3MepUTENbHbIe NpuOopsl. JleiicTBe MarHUTHOTO
nosis Ha gABwkymwmiics 3apan. Cuna Jlopenna. Ilpumenenume cunbl Jlopenna. Iluxnuueckuii
YCKOPHUTENb.

OtkpelTHE 31€KTpOMarHuTHOM wuHAYKUMU. [lpaBwio JleHma. 3akoH 3JIEKTpOMarHUTHOM
UHAYKIMU. BuxpeBoe nsnekrpuueckoe mnose. IJC HHAYKIMM B JBWXKYIIUXCA MPOBOJHUKAX.
WHayKIMOHHBIE TOKM B MAacCHUBHBIX IpoBoAHMKaxX. Camomuaykuus. WHIYKTHBHOCTb. OHeprus
MarHMTHOI'O IOJIS TOKA.



MarsuTtHas IPOHULIAEMOCTh — XapaKTEPUCTHMKAa MarHUTHBIX CBOMCTB BeEILECTB. Tpu Kilacca

MarHuTHbIX BemecTB. OObsicHeHne napa- U auamarsetusma. OCHOBHbIE CBOMCTBA (DeppOMAarHETUKOB.
O npupoze dpeppomaraerusma. [Ipumenenune GpeppomMarHeTUKoB.
CBoOosHbIE U BBIHY)XICHHbIE 3JeKTpuueckue kosiebanus. Ilpoueccsl B KosneGaTeabHOM KOHTYpeE.
®opmyna Tomcona. IlepemeHHBIH 3JIEKTPUYECKUMH TOK. JlelCTByronMe 3HAYECHUS CHJIBI TOKA H
HanpspkeHus. Pesucrop B 1enu nepemMeHHOro Toka. KoHueHcaTop B Lenu IEPEMEHHOIO TOKa.
Karymka MHIyKTMBHOCTH B LIENM INEPEMEHHOIO TOKAa. 3akoH OMma 11 LenHu NEPEMEHHOIO TOKa.
MomHocTh B LIENU NEPEMEHHOr0 TOKa. Pe3oHaHC B anexkTpuyeckod nenu. JlammoBelil reneparop.
I'eneparop Ha TpaH3uCTOpE.

['enepupoBanue snekTpuueckoi sHepruu. ['eHeparop mepemenHoro Toka. Tpancdopmarop.
Brmpsimiienue nepemennoro toka. Tpexdazusiii Tok. CoennHenre 00MOTOK reneparopa TpexdasHoro
Toka. CoemuHeHHE TOTPEOUTENCH SIEKTPUUYECKONW JHEPruu. ACHHXPOHHBIN 3JIEKTPOJABUTATEb.
Tpexdazupiii TpanchopmaTop. [Ipon3BoACTBO U HCIIONB30BAHKE IEKTpHUECKON YHEepruu. [lepenada u
pacripeieieHue 3IeKTpUIecKoi sHeprun. I (HEeKTUBHOE UCTIONb30BaHUE IEKTPHUUECKON IHEPTUH.
DneKTpOMarHuTHOE 1oJie. DJIEKTPOMarHuTHas BojHa. M3myueHue aIeKTpOMarHuTHBIX BOJIH. DHEPrus
NIEKTPOMAarHuTHOM  BOJIHBL. (CBOMCTBA JJEKTPOMAarHWTHBIX BOJH. IIpuHOMIBI  panuocBs3u.
AmmumutryaHas  moxyisiuus.  JlerektupoBanue — kosebanuid.  [Ipocteimmii  paguonpUEeMHHUK.
Pacnipoctpanenue pagunoBonH. Pannonokanus. Ilonarue o teneBunennu. Pazsurue cpeacTs CBS3M.

I'eomerpuueckas ontuka. CBETOBBIC JIydH. 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETA.
®oromerpus. Cuna cera. OcBeleHHOCTb. SpkocTh. DOTOMETPBI.

[Tpunuun ®epma U 3aKOHBI reoMeTpuueckoi ontuku. OtpaxkeHue cera. Ilnockoe 3epkaio.
Coepuueckoe 3epkaino. Iloctpoenne nzo0paxeHuil B chpepruueckoM 3epkajie. Y BeIuuYeHUe 3epKaa.

IIpenomnenue cBera. [lonHoe oTpaxkenue. IlpenomieHune cBeTa B IUIOCKONAPALIEIbHON
IUTACTUHKE U TpeyrosibHoM mpusme. IIpenomnenne Ha cheprudeckoit noBepxHocTH. JIunza. PokycHoe
paccTosiHue U ontuyeckas cuiia JuH3bl. @opmyna nuH3bl. [locTpoenne n3o0pakeHui B TOHKOW JIMH3E.
VBennuenne JMH3bl. OCBELIEHHOCTh M300pakeHus, JaBaeMoro JuH30M. Hepoctatku nuH3.
@®oroannapat. IIpoexkunonnsiii anmapar. I'ma3z. Ouku. Jlyma. Mukpockon. 3puTenbHbIE TPYOBI.
Teneckomnsl.

Bonnoseie cBoiicTBa cBeta. CkopocTh cBeTa. Jucnepcus ceera. Untepdepenmus ceera. [nuna
cBeToBOi BoJHBI. VHTepdepenus B ToHKuX mieHkax. Kosibua HeroroHa. HekoTopsle nmpuMeHeHUs
untepdepeniun. Judpakuus csera. Teopus gudpaxuuu. Judpakuus OpeHenss Ha MNPOCTHIX
oobekrax. Judpakuus Ppaynrodepa. udpaxnuonnas pemerka. Paspemraromas cnocoOHOCTh
MHKpOcKona u Teneckomna. [lomepednocts cBeToBbIX BONH. llomspumsanus csera. IlomepedHocTs
CBETOBBIX BOJIH M JJIEKTPOMAarHuTHasi TEOPHs CBETA.

Bunel uznyuyenuil. Mcrounuku cBera. CrieKTpbl ¥ cCHEKTpajibHble TpuOopsl. Buabl cnekTpos.
CnexrtpanbHblii ananus. MH@pakpacHoe U yiabTpaduoiIeTOBOE H3IydeHUs. PeHTreHoBcKHE Jyuu.
[Ixana 31eKTPOMAarHUTHBIX U3JTY4E€HUH.

OcHoOBBI CHeHHaJIbHOﬁ TCOPUH OTHOCUTECJIBHOCTH

3aKOHBI SJIEKTPOAMHAMUKH M MPUHIMN OTHOCUTENbHOCTU. OmnbIT Malikenbcona. [loctynaTs
TEOPUH OTHOCUTETHHOCTH. OTHOCHUTENBHOCTh OFHOBpeMeHHOCTH. [IpeoOpazoBanus JlopeHiia.
OTHOCUTENBHOCTh paccTOSAHUM. OTHOCUTENBHOCTh NMPOMEXKYTKOB BPEMEHU. PeNsITUBUCTCKUI 3aKOH
CIOKEHUsI CcKopocTeil. PensTuBHCTCKas  OuHaMHKAa. 3aBUCHMOCTbH MacChl OT  CKOPOCTH.
CunxpodazotpoH. CBs3b MEXIY MacCOl U SHEPTHUEH.

KBanToBas ¢pusnka. Pu3uKa aTOMAa M AaTOMHOIO SIAPA

[Tpeamer u 3a1a4u KBaHTOBOM (U3UKHU. 3apO’KICHUE KBAHTOBOM TEOPHUH.

Tennosoe u3nyuenue. Pacnpenenenue sHepruu B CieKTpe a0COIOTHO YEPHOTO TEJA.

['unore3a Ilnanka o kBantax. Mortoaddexr. Teopust dorordpdexra. @ortonsl. Ilpumenenne
dboTtorddekra.



Onwiter I1. H. JIeoeneBa u C. H. BaBuoa. JlaBneHue cBera. XMMHUYECKOE JICHCTBHE CBETA.
®otorpadus. 3anuck ¥ BOCIPOU3BEIECHUE 3BYKA B KHHO.

CrniextpanbHble 3akoHOMepHOCTH. CTpoenue aroma. Monens Tomcona. OnbiTel Pesepdopna.
[Inanerapnass Mogens aroma. Ilocrymaret bopa. Mogens aroma Bogopoma 1o  bopy.
DKCIEepUMEHTAIBHOE J10Ka3aTEIbCTBO CYIIECTBOBAHUS CTALIMOHAPHBIX COCTOSIHUNA. TpyaHOCTH TEOPUU
bopa. KBantoBas mexanuka. I'unore3a ne bpoiiyis 0 BOJIHOBBIX CBOMCTBax yactull. KopnyckymnspHo-
BOJMIHOBOM nyanmu3Mm. Jludpakuus snextpoHoB. CooTHolieHHe HeompeneneHHocteil [eiizenOepra.
Bonnbel BepostHOocTH. MHTepdepeHuus BeposTHOCTEH. MHOro3iaekTpoHHble aToMbl. KBaHTOBBIE
VCTOYHUKHU CBETA — JIA3EPBL.

ATOMHOE SApO U 3JE€MEHTapHble 4YacTHULbl. Meronpl HaAOMIOAEHUS U PErucTpaLuu
AJIEMEHTApPHBIX YacTull. OTKpHITHE E€CTECTBEHHOM paaMoakTHBHOCTH. Aubda-, Oera- M ramma-
u3ilydyeHue. PaaroakTuBHbIE NpeBpallleHus. 3aKOH paJuoakTHUBHOro pacmnana. Ilepuon momypacnana.
W3otonsl. IlpaBuno cmemnienus. MckyccTBeHHOE MpeBpallieHHe aTOMHBIX siaep. OTKpbITHE HEUTPOHA.
CrpoeHne aromHoOro sapa. SnepHele cuibl. ODHEprus CBsA3M aTOMHBIX suep. MckyccTBeHHas
pPaguoaKTUBHOCTh. SlnepHsle peakuuun. JleneHue saep ypana. llenHble snepHble peakuuu. fnepHblil
peaktop. Tepmosnepusie peakuuu. IIpumenenue spepHoil sHepruu. IlomyueHue pannoakTUBHBIX
M30TOIOB U X IpUMEHEHUe. buosnornueckoe neicTBUE paAMOaKTUBHbBIX U3JTy4YEHUH.

Tpu sTana B pa3BUTHM QU3UKU 3JI€MEHTapHBIX YacTUl. OTKpbITHE MO3UTPOHA. AHTUYACTHILIBI.
Pacnan weiitpona. OtkpeiTue He#TpuHO. I[IpoMexyTodHble OO030HBI — MEPEHOCYHKH CIIA0BIX
B3auMOJeHCTBUI. CKOJIBKO CYIIECTBYET dJ€MEHTapHbIX yacTull. KBapku. BzanMonelictBue KBapKoB.
['11r00HBL.

Crtpoenne BcesieHHoit

[IpyMEeHUMOCTh 3aKOHOB (U3HUKU i OOBSICHEHHUS MPUPOABl KOCMUYECKHUX OOBEKTOB.
ConHeyHas cucTeMa Kak KOMIUIEKC TeJl, UMEIOIUX ollee npoucxoxaeHue. O0mue xapakTepucTUKH
wiader. [Inaners! 3emHol rpynnsl. Jlanekue miaHetsl. ConHiue u 3Be3nbl. Knaccuduxanus 3sesn.
Opomrorus CoslHLA U 3BE3 .

Crtpoenue u 3Bomtonus Beenennoil. TeMHast Mmatepusi U TEMHAsl SHEPTUSL.

Enunas ¢usnueckas kaptuHa Mupa. Gu3nka u HAyyHO-TEXHUYECKAask PEBOJIOLIUS.

JlabopaTopHbBIH NPAKTHKYM

Jla6oparopusiii npakTukym (84)

1. U3ydenue TemmnepaTypHOil 3aBUCUMOCTH COITPOTHUBIICHHS METAJUIOB M MOJIYIIPOBOIHUKOB. (24)
2. M3yuenwue npoiiecca IPOXOKACHUS FTEKTPUUECKOT0 TOKA B paCTBOPAX JEKTPOIUTOB.(24)

3. zyuenue moaynpoBOJAHUKOBOTO qHoAa. (24)
4. VI3yuenue npoIeccoB BHIIPIMIIEHUS TIepeMeHHOoro Toka. (1)
5. 3yyeHue npoiiecca NpoXoKACHUS TOKa B OUNOIsipHOM TpaH3uctope. (1)

JlaGoparopusiii npakTukym (12 4)

1. U3yuyenue nenu nepeMeHHoro Toka. (14)

2. V3y4yenue pe3oHaHca B IIENH IEPEMEHHOTO ToKa. (24)

3. U3mepenne ko3 uimenTa MOITHOCTH IIENH MEPEMEHHOT0 ToKa. (24)

4. I3amepeHne eMKOCTH KOHACHCAaTOpa M MHAYKTHBHOCTH KaTyIIKH. (24)

5. O3HaKOMIIEHHE C MPOIIECCaMU MOJYIISALIUN U IEMOAYJISIIAY (JETEeKTHPOBAHUS) JIEKTPOMArHUTHBIX
KoJieOaHui. (24)

6./3yueHne momnepeyHbIX BOJIH B CTPYHE C 3aKpeIUIeHHBIMU KOHIAMH. (1)

7. 3yuenune CBOMCTB 3BYKOBBIX BOJIH. (24)



JlaGopaTopHbIii mpakTHKYM (84)

1.M3yuenue 3akoHa npesnomieHus ceera. (14)

2. 3mepenue nokasaressi MPeJIOMIICHHS CTEKJIa TIPU TIOMOIIM MUKpOCcKona. (24)

3. 3mepenune GOKYyCHOTO PAcCTOSIHUS paccerBaronieit TuH3bL. (14)

4. UccnenoBanne nHTepdepenunn cpeta. (14)

5. UccnenoBanue nudpaknuu cera. (1q)

6. OnpeneneHye JUIMHBI CBETOBOM BOJIHBI IPU TTOMOIIH TU(GPAKIIMOHHOM pemeTku. (11)
7. N3yuenue sBienuit hotorddexra. smepenue padoTsl Beixoaa snekTpoHa(lq)

Pe3epB cBoOo1HOTO YueoHOro Bpemenn B 11 kiacce - 104

[Tporpammoii mperycMOTpEHO MPOBEIEHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yUYarOIIUXCs 110
paszzenaM Kypca; poBe/IeHrue MPaKTHUECKUX U Jab0paTopHbIX paboT.

[Ipunoxenune

Kpurepun onenkn yueOHOM AeATEIbLHOCTH N0 QU3NKe

OueHka YCTHBIX OTBETOB YYAIMXCH

OTMmeTKa «5» CTaBUTCS B TOM Clly4ae, €CIIM YYaIHCs MOKa3bIBA€T BEPHOE MOHUMaHUE (HU3HIECKOM
CYILIHOCTH pPAaCCMaTPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, a TAK:Ke MPaBUIBHOE
onpezeneHue (U3NYECKUX BEIWYMH, WX €IUHUI] U CIOCOO0B U3MEPEHHS: MPaBUIBHO BBIMOJIHSAET
YepTEXKH, CXEMbl M TpadUKHU, CTPOUT OTBET MO COOCTBEHHOMY IUIaHy, COMPOBOXKIAET paccKa3s
COOCTBEHHBIMU IpPUMEpPaMH, yMEET MPHUMEHSTh 3HaHUS B HOBOW CHUTyalldd MpPHU BBIOJIHEHUU
MIPAKTUYECKUX 3aJaHUM; MOXET YCTaHOBUTHb CBSI3b MEXKIY H3y4aeMbIM M paHee HU3YYEHHBIM



MaTepuajJioM IO Kypcy (H3HMKH, a TakkKe C MaTrepuajoM, YCBOSHHBIM MpH H3YyYCHHU JPYTHUX
MPEIMETOB.

OtMmeTKa «4» CTaBUTCS, €CIIM OTBET YUYEHHKA YIOBJIECTBOPSET OCHOBHBIM TPEOOBAaHMSM Ha OIICHKY 5,
HO J1aH 0e3 UCMOJIb30BaHusl COOCTBEHHOTO IJIaHA, HOBBIX IMPUMEPOB, 0€3 MPUMEHEHHUS 3HaHUN B HOBOU
cuTyanuu, 06e3 MCIOJIb30BAHUS CBSI3EH C paHee M3yYeHHBIM MaTepUalIOM U MaTepHalioM, YCBOCHHBIM
IpU HM3y4YEHUH Jp. MPEAMETOB: €CJIM Yy4Yalluiics AONmycTWUd OJHY OWMOKY uiu He Oonee IByX
HETO0YETOB U MOXKET UX UCTIPABUTh CAMOCTOSATEIBHO UM ¢ HEOOJBIIOHN MOMOIIBIO YUUTEIIS.

Ormerka «3» CTaBUTCS, €CIOM Yyd4allMiics TMPaBUIBHO TOHUMAeT (PUIUYECKYI0 CYIIHOCTh
paccMaTpUBaEMbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIE MPOOENbl B
YCBOGHMHM BOIPOCOB Kypca (HU3UKHU, HE MPENsATCTBYIOLIUE AajbHEHIlIeMy YCBOCHHIO BOIPOCOB
MPOrPaMMHOTO MaTepHaja: yMeeT IMPUMEHSTh MOJIyYeHHbIC 3HAHUS MPU PEIICHUH MPOCTHIX 3aad C
UCIOJIb30BAaHUEM TOTOBBIX (OpMyIN, HO 3aTpyAHsIETCS TMpU pElIeHUH 3a7ad, TPeOyroIIHX
peoOpa3oBaHUs HEKOTOPHIX POPMYJI, JTOMYCTHII He OoJiee OHOM rpyOo OMMOKH U ABYX HEIOYETOB,
He Oozee omHON TpyOoil M omHON HerpyOoil ommOku, He Oojee 2-3 HerpyObIX OIIMOOK, OJHOU
HErpyOo# OmMOKY M TPEX HETOUYETOB; TOMYCTHI 4-5 HETOUETOB.

OTrMeTKa «2» CTaBUTCS, €CIM YyYallWiics HE OBJAJE] OCHOBHBIMH 3HAaHUSMU M YMEHUSMHU B
COOTBETCTBHH C TpeOOBaHUSAMH MPOTPaMMBI M JONYCTHJI OOJbIIEe OMMUOOK M HEIOYETOB, HYEM
HEO0OXOIUMO IS OLIEHKH <«3».

OuneHka NMCbMEHHBIX CAMOCTOATEIbHBIX H KOHTPOJIBHBIX PadoT

OtrMeTka «5» cTaBUTCS 32 pabOTy, BBIMOJHEHHYIO IOJHOCTHIO 0€3 OImHMOOK U HEeIOYETOB HIU
MMEIOIIYIO He 00Jiee OIHOTr0 HeJ0YeTa.

OtMeTKka «4» cTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJHOCTBIO, HO MPU HAJTMYUU B HEH:

a) He OoJiee OHOM HErpyOOoil OMIMOKKU U OHOTO HEJTOUETA;

0) mu He 6osee TPEX HEeAOUETOB

OtmeTKa «3» CTaBUTCA, €CIIM YYCHUK NPAaBUIHHO BBHIOJHUJ HE MEHEE TOJIOBUHBI BCEH paOOTHI HITH
JOMYCTHIL:

a) He OoJsiee IBYX IpyObIX OMIKOOK,

0) wiu He 6oJee OAHOM TPy0oii OMKUOKK U OTHOTO HEJ0UeTa,

B) WK He OoJiee IBYX-TPeX HErpyObIX OMIMOOK,

T') WIN OJJHOM HEerpyOoii OIMOKH U TpeX HEJ0YETOB,

1) UK TIPU OTCYTCTBUU OIINOOK, HO MPU HAIUYUH 4-5 HEJJOUETOB.

OTMmeTKa «2» CTaBUTCS, €CIIU YUCIIO OMIMOOK M HEJOUYETOB MPEBBICHIIO HOPMY AJISt OTMETKU «3», WU
MIPaBUJIHLHO BBHITOJHEHO MEHEE MOJIOBHHBI BCEi paboTHI.

Ouenka Ja06opaTopHbIX padoT

OT1MmeTKa «5» CTaBUTCS B TOM CIIy4ae, €CIIM yYaIHiics:

a) BBIMOJTHWI pPa0OTy B MOJHOM 00bEeMe C COONIOJIEHUEM HEOOXOAMMOU MOCIeI0BaTeIbHOCTH
MIPOBEJICHUS OIBITOB W U3MEPCHHIA,

0) CcaMOCTOSITENIbHO M pAIlMOHAIBHO BHIOpaT M TOATOTOBWI [UIsl OMBITa BCE HEOOXOIUMOE
o0Opy/IoBaHUE, BCE ONBITHI TPOBEI B YCIOBHSIX W pPEKHAMaxX, OOCCIICYMBAIONINX ITOJyYCHUE
PE3YIBTATOB U BHIBOJIOB C HAHOOIBIIEH TOYHOCTHIO;

B) B NPEACTABICHHOM OTYETe MPABHJIBLHO W aKKyPAaTHO BBITIOJIHUJ BCE 3aIMCH, TAOJWIIBI, PUCYHKH,
4epTexkH, TpadUKu, BHIYUCICHUS U CIIENal BBIBOBL;

I') IPaBWJIBHO BBIMOJIHUJ aHAJIN3 MOTPEIIHOCTEH;

1) coburoian TpeboBaHUs 0€30MaCHOCTH Tpy/a.

OTMeTKa «4» CTaBUTCS B TOM CITydae, €CJIM BBITIOJHEHBI TPEOOBaHUS K OIICHKE 5, HO:

a) OTBIT IPOBOIMIICS B YCIOBHSIX, HE 00ECTIEUMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUN;

0) unu OBLIO JOMYIEHO JBa-TPU HEJOoYeTa, WIM HE Ooyiee OJHOW HErpyOoi OMMOKH M OJHOTO
HEeJI0YeTa.



OtMmeTka «3» craBHTCA, e€cid paboTa BBHIMOJTHEHA HE MOJHOCTHIO, HO O0BEM BBHIMOTHEHHON YacTH
TaKOB, YTO MOJKHO CJIeJIaTh BBIBOJBI, MJIM €CIIM B XOJI¢ IIPOBEJCHHS OIbITA U W3MEPEHUH ObLIH
JIOTYIIEHBI CIIEAYIONIUE OTUOKY:

a) ONBIT MPOBOJWICS B HEPAIMOHATBHBIX YCIOBHSX, YTO IPHBEIO K IOJYUYCHHIO PE3YJIbTATOB C
O0JIbIIeH MOTPEUTHOCTHIO,

0) niau B oT4yeTe OBUIM JOMYIIEHBI B OOIIEH CI0KHOCTH He Oosiee IBYX OIMIMOOK (B 3amMCSX €IUHUIIL,
WU3MEpPEHUsIX, B BBIYHMCICHUSX, rpadukax, TaOnwIax, cXxemax, aHajiu3e MOTPEIIHOCTeH U T.1.), He
MPUHIMITHATIBLHOTO JUTS TaHHOW paOOThI XapakTepa, He MOBIUSABIINX HA PE3YJIbTAT BBITIOJIHCHHMS,

B) WJIM HE BBIITOJIHEH COBCEM WJIH BBIITOJIHEH HEBEPHO aHAIIN3 MOTPEIIHOCTEH,

') WK paboTa BBITOJIHEHA HE TOJHOCTBIO, OJJHAKO 00BEM BBITIOJHEHHOW YaCTH TAKOB, YTO MO3BOJISCT
MOJIYYUTh TPABHIBHBIC PE3yJAbTaThl M BBIBOABI MO0 OCHOBHBIM, MPHHIMIIMATHHO BAKHBIM 3ajadaM
paboTHI.

OTMeTKa «2» CTaBUTCS B TOM CIIy4ae, €CIIU:

a) paboTa BBHINOJHCHA HE MOJHOCTHIO, U 00bEM BBIIOJHECHHOW YacTH pa0OThl HE MO3BOJSACT CAEIATh
MIPaBHJIbHBIC BHIBOJIBI,

0) WJIM ONBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOIIOCHHS POU3BOIUINCH HEITPABUIIBHO,

B) WIM B XOJI¢ paOOTHl U B OTYETE OOHAPYKWIHCHh B COBOKYITHOCTH BCE HEIOCTATKH, OTMCUCHHBIC B
TPeOOBAHUAX K OLIEHKE «3).

Bo Bcex cimyyasix orneHKa CHIKACTCS, €CITM YUYSHUK He COOJIF0Ial MpaBuila TEXHUKH O€30TaCHOCTH.

Ouenka yMeHUH peliaTh pacyeTHbIE 3a1a4H

OTtMmeTKa «5» - B JIOTHYECKOM PACCY)KJICHHH U PEIICHUU HET OIMIMOOK, 3a/1a4a PElIcHa PalluOHATIbHBIM
Ccoco0oM.

OtMeTKa «4» - B JIOTHYECKOM pacCy’xi€HUU U PCHICHUU HET CYIICCTBCHHBIX OIJ_II/I6OI(, HO 3ajJa4da
peuIcHa HEPAlMOHAJIbHBIM CII0COOOM WU JOIMYIICHO HE Ooiee ABYX HECYHICCTBCHHbBIX OIIIMOOK.

OrMeTKa «3» - B JIOTHYECKOM PaCCyXKACHHMU HET CYHNICCTBCHHBIX 0HII/I6OK, HO Ja0omyuicHa
CYIICCTBCHHAA OIIMOKa B MAaTEMAaTHYECKUX pacqéTaX.

OtMmeTKka «2» - UMEIOTCSI CYIICCTBCHHBIC OIUOKHU B JIOTHYECKOM PacCCy’XJ1€HUU U B pCUHICHUH.

Kpumepuu npu évinonnenuu mecmoegwix pabom

IIpu evinonHenuu mecmosvbix pabom OTMETKa BBICTABISIETCS B COOTBETCTBUHU C TaOIHUIIEH
(pu aTOM Bee 3amanus 6epyrcs 3a 100%):

[IpolieHT BHIMOTHEHUS 3a/1aHUS OrMerka
90 - 100% «S»
70 - 89% «4»
50 - 69% 3»
menee 50% @2»

Ilepeuenp ommoOOK

I pyovie owmubxu:
1. He3nanue omnpeneneHuil OCHOBHBIX MOHSTHH, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJIOXKEHHUI TEOpHH,
dhopmyn, OOIIETPUHATHIX CUMBOJIOB 0003HaUeHUS (PU3NYECKUX BEITUYNH, CTUHULl UX U3MEPEHUS.



2. HeymeHue BBIICTUTH B OTBETE TJIABHOE.

3. HeymeHue npuMEHSTh 3HAHUS IS PEIICHUS 3a7ad U OObSACHEHHS (DU3MUYECKUX SIBJICHUM;
HEMPaBUWIBHO C(OPMYITHPOBAHHBIE BOIPOCH 33/1a4M WJIM HEBEPHBIE OOBSCHEHUS XOJa €€ pEIleHUS;
HE3HAHWE TIPUEMOB pEIICHUS 3a/la4, AaHaJOTM4YHBbIX, paHee pEUICHHBIM B KJacce, ONIMOKH,
MOKa3bIBAIOIINE HENPABHJIBHOE TOHMMAHUE YCIOBHS 33/a4d WJIM HENPaBHJIBHOE HCTOJIKOBAaHUE
pereHuUs.

4. HeymeHHe 4UTaTh U CTPOUTH TPadUKU U MPUHITUTHAILHBIC CXEMBI.

5. HeymeHnne moJaroToBUTh K paboTe YCTAHOBKY HIIM JIAOOpaTOpHOE 00OpYAOBaHUE, TPOBECTH OIIBIT,
HE00XO/AMMBIE PACUETHI, MJIM HCIIOJIb30BATh MOJyYCHHbIE JAaHHbIE JUIs BHIBOJIOB.

6. HeGpexxHoe oTHOIIEHHE K JTa0OpaTOPHOMY 000PYIOBAHUIO U U3MEPHUTEIIBLHBIM ITPUOOpaM.

7. HeymeHnue onpenenuTs MoKa3aHue U3MEPUTEIBLHOTO Ipudopa.

8. Hapymienue tpeGoBaHmii TpaBuil O0€30MMaCHOTO TPyJla MPHU BBITOJHEHUU dKCIIEpUMeEHTa. Heepybuvle
OWUOKY:

1. Herounoctu GOpMyJIMPOBOK, OINPENEIICHUH, MOHATHI, 3aKOHOB, TEOPHIA, BbI3BAHHBIC HEIOJHOTOM
OXBaTa OCHOBHBIX NPU3HAKOB OMNPEIEISEMOr0 TOHSATHS, OMIMOKM, BBI3BaHHBIE HECOOIIOJCHUEM
YCJIOBUI TIPOBEIICHUH OIBITA WJIA U3MEPEHUIA.
2. OmmOKkH B YCIOBHBIX OOO3HAYCHHSIX HA TMPUHIUIHUAIBHBIX CXEMaxX, HETOYHOCTH YEPTEKEH,
rpaduKoB, CXeM.

3. Ilpomyck uiy HETOYHOE HANMCAaHHE HAMMEHOBAHUN eTMHUI (PU3NIECKUX BEITUYMH.
4. HepanoHaJIbHBIM BEIOOP X0/1a PEIICHUSI.
Heoouempi:

1. HepanuoHalbHbIe 3alUCH IPH BBIYUCICHUSX, HEPAIIMOHAIbHBIE TMPUEMBl BBIYHCICHHH,
npeoOpa3oBaHUil M PEIICHHIA 3a71a4.
2. ApudmeTrueckue OIMMOKK B BBIYUCICHUSAX, €CIM ATH OMIMOKH IpyOO HE MCKaXalT PealbHOCTh
MOJTyYEHHOTO pe3ysIbTara.

3. OTaenpHBIE IOTPEMIHOCTH B (POPMYITHPOBKE BOMPOCA HIIM OTBETA.
4. HeOpexHoe BBITIOJTHEHHUE 3allCel, YepTexKel, cXeM, TpauKoB.



