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IHosicHuTEeALHAA 3aANINCKA.

Jlannast pabouasi mporpamMma OCHOBBIBaeTcs Ha (eaepajbHOM KOMIIOHEHTE TOCyAapCTBEHHOTO
cTaHfapTa mo (¢u3uke Uil TPOPHUIBHOTO YPOBHS, NMPUMEPHON MporpamMMme CpeaHero (IoJIHOro) oOmiero
oOpazoBanus (MpoduILHBIN ypoBeHB) U nporpamme .5, MskumeBa mis npoduiabHOW MKOJbL. Pabodas
rporpaMmMa OpUEHTHpPOBaHA Ha HCMOJb30BaHHE ydeOHuka [.51. Mskumea «®Pusuka-11y. Ilporpamma
paccunTana Ha 170 gacoB (5 yacoB B Heaeno) B 11 kiacce.

PaGouas mporpamma 1o pu3uke BKIIFOYACT CICAYIOIINUE Pa3AeIibl: MOSCHUTEILHYIO 3alUCKY; y4eOHO-
TeMaTUYeCKHi 1iaH; TpeOOBaHUS YPOBHIO MOJTOTOBKU BBITYCKHHUKOB; OCHOBHOE COJEp)KaHUE C
pacrpenielieHueM y4eOHBIX 4acoB M TPeOOBaHHMSIMH K Y4YE€OHBIM JIOCTHIKEHHMSM IO BCEM pasJieliaM Kypca
¢usuku 11 knmacca; KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHUaabl MO OCHOBHBIM TeMaM; MepedyeHb yueOHOU
JUTEPATYpPHI.

3HaueHue (U3MKH B IIKOJIHHOM OOpa30BaHUM ONpPENENSIeTCs POJblo (U3MUECKON HAYKU B JKU3HH
COBpeMEeHHOro o0miecTBa. E¢ BIusHMEM Ha TEMITbI pa3BUTHS HAy4YHO-TEXHUYECKoro mporpecca. OOyueHue
(¢u3KuKe BHOCUT BKJIAJ B IMOJMTEXHUYECKYIO IMOJTOTOBKY MYyTEM O3HAKOMIICHMS y4YalIUXCA C TJIABHBIMU
HANpaBICHUSAMH HAayYHO-TEXHHYECKOTO Iporpecca, (U3NYECKUMH OCHOBaMH pabOThl  IpUOOPOB,
TEXHUYECKUX YCTPONCTB, TEXHOJIOTUYECKUX YCTaHOBOK.

B 3agaum o0ydenus ¢pusuke Ha MPOPUILHOM YPOBHE BXOJIST:

e (OcBoeHHE 3HAHUI O METOJAX HAYYHOTO MO3HAHMS MPUPOABI; COBPEMEHHOH (Qu3nUecKon
KapTUHE  MHpa: CBOMCTBaX  BelleCTBA MW MO, IPOCTPaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, JAMHAMHYECKUX M CTATUCTHYECKUX 3aKOHAX MPUPOMIBI, JIEMEHTapHBIX
yacTUllax ¥ (QyHIAMEHTAIbHBIX B3aMMOJCHCTBHIX, CTPOCHHUH M SBOJIONUHN BceleHHoi;
3HaKOMCTBO C OCHOBaMH (pyHIaMEHTaTbHBIX (PU3NUECKUX TCOPUI: KIIACCHYECKONW MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpUH, TEPMOJAMHAMUKH, KJIACCUYECKOW 3IEKTPOIUHAMUKH,
CIIELIMAILHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW TEOPHH;

e OsBnaZicHHE YMEHUSMHU MPOBOJIUTH HAOIIOCHNUS, JIAHUPOBAThH U BBIMIOJIHATH KCIIEPUMEHTHI,
oOpabaTeiBaTh pe3yabTaThl W3MEPEHHI, BBIIBUTaTh TUIIOTE3l U CTPOUTH MOJEIH,
YCTaHABIIMBATh TPAHUIIBI UX IPUMEHUMOCTH;

e [Ipumenenue 3HaHM 10 PuU3MKe IIsI OOBSICHEHUS SBICHUI MPUPOJBI, CBOMCTB BEIECTBA,
NPUHIMIIOB  pabOThl  TEXHUYECKUX  YCTPOMCTB,  pelieHus  (PU3MYECKUX  3ajad,
CaMOCTOSITENTFHOTO ~ TPUOOPETEeHHs] W  ONEHKH JOCTOBEPHOCTH HOBOM HMH(OpMaImu
(bU3MYECKOTO COAEpIKAHMsSI, UCIOIB30BAaHUSI COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOIOTHIA
JUIS TIOUCKA, epepabOTKU U MPEAbsIBICHUS yUeOHOW U HayYHO-TTOMYJISIpHON MH(OpMaIUK 110
¢busuke;

e Pa3BuTHe MO3HABATENBHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH B
nporecce penieHns GU3NYECKUX 3a1a4 U CaMOCTOATEIBHOTO NMPHOOPETEHNs] HOBBIX 3HAHUIA,
BBITIOJIHEHUS] DKCIIEPHUMEHTALHBIX HCCIEIOBAHNHN, TOATOTOBKH JOKJIAnO0B, pedepatoB u
JIPYTUX TBOPUYECKHUX pabdoT;

e Bocnuranue nayxa CcOTpyJHHYECTBa B IIPOIECCE COBMECTHOIO BBINIOJIHEHUS 3ajad,
YBKUTEILHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTa, OOOCHOBAaHHOCTH BBICKA3bIBAEMOM
MO3UIIMK, TOTOBHOCTM K MOpPAJbHO-ITMUECKOW OLIEHKE MCIIOJb30BaHMUS  HAy4HBIX
JIOCTHKEHUH;

e Ucnonb3oBaHue NPUOOPETEHHBIX 3HAHMW W YMEHHH JUIS pEIIeHUS MNPAKTUYECKUX,
KU3HEHHBIX 3a/1a4, PAllMOHAIBHOTO MPUPOIOINOIb30BAHMS U 3AIIUTHI OKPYKAIOIMIEH Cpepl,
oOecrnieueHns 0e30MacCHOCTH KU3HEEATEIIbHOCTH YeJIOBEKa U O0IIeCTBa.

[IpakTudeckass HampaBIIEHHOCTh B TPENOAaBaHWHM (U3WKU M CO3/JaHHUE YCIOBHN HAWIYYIIETO
MOHUMAaHMsS yJamuMucs (GU3NIECKOH CYINIHOCTH M3y4aeMOTo MaTephalla JIOCTUTAETCsS depe3 NpUMEHEHHE
¢usnyeckoro yuyeObHOro skcrepumeHta. IlepedeHp TeMOHCTpanuii ¥ 1abopaTopHBIX padoT MO KaXAOMY
pasneny ykaszaH B paboueit mporpamme. Kpome toro, paboueit mporpammoit mperycMaTpUBaeTCsl BKITFOUCHUE
(U3MUECKOTO MPAKTUKYMA.

[Ipn mnpoBeaeHHHM KOHTPOJSI M KOPPEKIUH 3HAHUI MCIONb3YIOTCS Takue (Qopmbl yueOHOU
JeSTeNbHOCTH, KaK KpaTKOBpEMEHHbIE (Ha 7-8 MHUHYT) TECTOBbIE TEeMaTHYEeCKHE 3a/JaHus, CEMHUHAapHhI,
3a4€Thl, KOTOpPHIC TIO3BOJITIOT OBJIA/IEBAaTh HABBIKAMH KOHTPOJII M OILEHKH CBOCH JIEATEIbHOCTH,
MOHOJIOTUYECKON W JHAlOTHYeCKOM peublo, BOCIPHUITHEM TOUYKM 3peHus cobecemaHuka. s uTOroBoro
KOHTPOJIS TIpeycMaTpuBaeTcs BeIoHeHHE 10 KOHTPOIBHBIX paboT 10 OCHOBHBIM pa3zeiiaM Kypca (Gru3uKu
11 xmacca. CTpyKkTypa KOHTPOJIBHBIX pPa0OT  aHANOTHYHA CTPYKTYpe KOHTPOJIBHO-U3MEPUTEIbHBIX
MarepuanoB EI'D o ¢pusuke.



TpeGoBaHusl K YPOBHIO NOATOTOBKH BbIIIYCKHHUKOB.

B pesynomame usyuenus pusuxu Ha npohuinbHom yposeHe yueHuUK 00J1ceH
3HATL/IOHUMATDH

yMeTb

CwmpbIca MOHATH: (GU3HYECKOe SIBJICHHE, (PrU3nUecKasi BEIMUYUHA, MOJCIb, THIIOTE3a, PE30HAHC,
AJICKTPOMArHUTHBIE KOJICOAHUS, AJIEKTPOMArHUTHOE TOJI€, JICKTPOMArHUTHAS BOJIHA, aTOM,
KBaHT, (OTOH, aTroMHOE SIpO, JCPEKT MAaCChl, DSHEPrUs CBS3U, PATUOAKTHUBHOCTB,
HOHU3HPYIOIIEe U3TyUYeHHE, TIJIaHeTa, 3Be3/1a, ralakTika, Beenennas;

CwMbIcn GU3NYECKUX BEIIMYMH: TIEPUOJI, YACTOTA, aMILUIUTY/1a KOJeOaHU, JUTMHA BOJHBI, CHJIa
AJEKTPUUYECKOTO TOKA, OJJICKTPUUYECKOE HAIMpPSDKEHUE, JJIEKTPUUECKOE COMPOTUBIICHUE,
AJICKTPOJIBIDKYIIAS CUJIa, MAarHUTHBIA MOTOK, WHIYKIIMS MarHUTHOTO TOJIsl, HHIYKTHUBHOCTB,
SHEPTUsi MAaTHUTHOTO TIOJIs, TOKA3aTel b MPEJIOMIICHHSI, ONTHYECKAs CUJIa TUH3HI,

Cwmpicn pusnyecknx 3akoHOB: 3aK0H OMa i MoJiHO#M 1enu, 3akoH JDxoynsa-JleHna, 3aKkoH
ANEKTPOMArHUTHOW WHAYKIUU, 3aKOHBI OTPAKCHHSI W TIPEJIOMIICHHS CBETa, IMOCTYJATh
CIEIUaJIbHOM TEOPUM OTHOCUTEIBHOCTH, 3aKOH CBS3M MAacChl M JHEPrUH, 3aKOHBI
doroaddexra, moctymnarsl bopa, 3aK0H paTuOaKTUBHOTO pacraja;

Bxnaa poccuiickux M 3apyOeKHBIX yUEHBIX, OKAa3aBIIUX HAMOOJIbIICE BIMSHUE HA PA3BUTHE
(bu3uKH.

OnuceiBaTh M OOBSACHATH PE3YyNbTAaThl HAOMIONEHUN U IKCHEPUMEHTOB. B3aUMOJICHCTBUE
MIPOBOJTHUKOB C TOKOM; JICMCTBME MAarHUTHOTO TOJISI HAa MPOBOJHHK C TOKOM; 3aBUCUMOCTh
COMPOTHUBIICHUS TOJYIPOBOJHUKOB OT TEMIEpPaTypbl W OCBEUICHUS; AJICKTPOMArHUTHAS
WHIYKIHS, PaclpOCTpAHEHHE JIEKTPOMArHUTHBIX BOJH; JUCHEpcUs, HHTephEepeHuus |
nudpakius CBETa; M3IyY€HHWE W TIOTJIOIMICHHE CBETa aTrOMaMu, JIMHEHYaThle CHEKTPHI,
hoTodddeKT; paTmoaKTUBHOCTD;

[IpuBoauTE NpUMEPHI, WUTIOCTPUPYIONIUX, YTO: HAOIMIONEHHUS W OKCICPUMEHT CIyKat
OCHOBOW Il BBIABMIKEHUS THUIIOTE3 M TOCTPOCHUS] HAyYHBIX TEOPUH: SKCICPUMEHT
MO3BOJISICT TMPOBEPUTh HCTHHHOCTH TEOPETHYECKUX BBIBOJOB; (u3nmueckas Teopus AaéT
BO3MOXXHOCTh OOBSICHSITh SIBICHUS NPUPOJILI M HaydHble (aKThl; (U3HUECKas Teopus
MTO3BOJISICT MPEICKA3hIBATh €€ HEM3BECTHBIC SBJIICHUS U UX OCOOCHHOCTH; MPU OOBICHCHHUH
MPUPOJHBIX SIBIICHUW HCTOJB3YIOTCS (PU3MUYECKHE MOJENH;, OAUH U TOT K€ MPUPOIHBIN
OOBEKT WM SIBIEHHE MOXHO HCCIIEIOBaTh Ha OCHOBE HCIOJIb30BAHUS PAa3HBIX MOJIETEH;
3aKOHBI  (GU3UKK U (PU3MUECKHE TEOPUM HMMEIOT CBOM  OMNpENeiEHHBIE TPAHUIIBI
MPUMEHUMOCTH;

OmnuceiBaTh (hyHAAMEHTAIBHBIE OMBITHI, OKAa3aBIIME CYIECTBEHHOE BIUSHHUE Ha DPAa3BUTHE
¢bu3uKy;

[TpuMeHsITh MOTy4YeHHbIE 3HAHUS JIUIS pelieHus PU3NIecKuX 3a1ay;

Omnpenensth: xapakTep (pU3HUECKOro mpoiecca no rpaduky, Tadauie, Gopmyse; TPOAYKTHI
SIIEPHBIX PEAKUUMH Ha OCHOBE 3aKOHOB COXPAHEHHUs JJIEKTPUUECKOTO 3apsjia U MaccOBOTO
YHCIIa;

N3mepsaTh: anektpuueckoe conporusienne, IIC u BHyTpeHHEE CONPOTUBIEHUE UCTOUYHHKA
TOKa, TOKa3aTellb IMPEJIOMIICHHUS BEIIECTBA, ONTUYECKYIO CHUJIy JIMH3BI, JUIMHY CBETOBOM
BOJIHBI; TIPEJICTABNIATH PE3YAbTAaThl U3BMEPEHHH ¢ yUETOM UX MOTPEITHOCTEH,;

[IpuBOUTE TPUMEPHl MPAKTHYSCKOTO TPHUMEHEHUS (U3WYSCKUX 3HAHWNA: 3aKOHOB
AJIEKTPOJIMHAMHUKN B JHEPTETHKE;, PA3JIMYHBIX BUIOB JJIEKTPOMATHUTHBIX M3ITYYCHUH ISt
pa3BUTHUA paguo- M TEIEKOMMYHHKAIMH; KBAaHTOBOM (DM3WKU B CO3/JaHUU SIEPHOU
SHEPTETUKH, JIa3EPOB;

BocnpuHuMath W Ha OCHOBE TMONYYCHHBIX 3HAaHUH CaMOCTOSITENIBHO — OIICHUBATh
uHpopmanuto, coaepxkamryocs B coobmeHusx CMMU, HaydHO-TIOMYNSPHBIX CTAThAX;
WCIIOh30BaTh HOBBIE HWH(MOPMAIMOHHBIE TEXHOJIOTMHM JJIi TIOMCKa, OOpabOTKu |
npenbsBIeHus WHGOpMaUU MO (PU3UKE B KOMIIBIOTEPHBIX 0a3zax MaHHBIX U CETAX (CeTH
Wutepner).



Kpurepuu oueHKkH 3HAHUN M YMEHUH yYaluxcs no pusnke:

Hpu OUEHKEe Omeemoe yuauiuxcsa yuumaslearomcs cne()ylomue 3HAHUA:

0 ¢pu3NYeCKUX ABJICHHUAX:

- IPU3HAKHU SIBJICHUS, 10 KOTOPHIM OHO OOHAPYKUBAETCS;

- YCIIOBUS, IIPH KOTOPBIX IIPOTEKAET ABJIICHUE,

- CBS3b JIAHHOTO SIBJICHUS C APYTUMU;

- 00BsICHEHUE SIBJICHUSI HA OCHOBE HAyYHOU TEOpUH;

-IpUMEPHI Y4ETA U UCTIOJIB30BAHUS €r0 Ha MPAKTHKE;

0 ¢pU3NYeCKNX ONbITAX:

- LIeJIb, CXEMa, YCIOBUS, PU KOTOPBIX OCYILIECTBIISIICS OIIbIT;

- XOJ U Pe3YyIbTaThI OIIbITA;

0 pM3HYeCKUX MOHATHUAX U PU3NYECKUX BeJINYNHAX:

- ABJICHHUA UJIN CBOfICTBa, KOTOPBIC XapPaAKTCPUIYIOTCA JaHHBIM IIOHATHEM
- OTpe/esieHNe TIOHATHUS;

- (hopMyIIBI, CBSI3BIBAIOLINE JAHHYIO BEJIMYUHY C APYTHMH;

- IMHUIIBI (PU3UYECKON BETUUYHHBI;

- CIIOCOOBI U3MEPEHUS BEJINYUHBL;

0 3aKOHAaX:

- (hopMynHMpOBKa U MaTEMATUYECKOE BHIPAKEHUE 3aKOHA;

- OTIBITHI, TOATBEPKIAOIIUE €TO CIIPABEAINBOCTb;

- IpUMeEpPBI YYETA U IPUMEHEHHUS Ha IIPAKTUKE;

- YCIIOBUSI IPUMEHUMOCTH;

0 GpuU3NYeCKUX TeOPHUsX:

- OIIBITHOE 0OOCHOBAHHE TEOPUU;

- OCHOBHBIC ITOHATHUA, ITOJTOXKCHUA, 3aKOHBI, ITIPUHIIUIIBI;

- OCHOBHBIE CIIEICTBUS;

- IPAKTUYCCKUC IPUMCHCHU

- TPaHULIbl TPUMEHUMOCTH;

0 npudopax, MexaHu3Max, MAIINHAX:

- Ha3HAYEHUE, IPUHIIUI JEHCTBUS U CXEMa YCTPOMCTBA;

- IPUMEHEHHE U TIPaBUJIa TI0JIb30BaHUS IPUOOPOM.
PDusnyecKue u3MepeHus.

- ONpe/IeNIeHNE LIEHBI JeJIEHUs U Mpejesia U3MepeHust mpuodopa.
- OTIpeNIENATh A0COIIOTHYIO MOTPEUTHOCTh U3MEPEHUs IpUdopa.
- 0TOMpaTh HYKHBIN NPUOOP U MPAaBUIBHO BKIIIOUATh €r0 B YCTAHOBKY.
- CHUMATh MIOKa3aHUs NpuOOpa U 3aIMChIBATh UX C Y4ETOM aOCOIFOTHOM MOTPEIIHOCTH U3MEPEHUSI.

OueHke moaJIeskaT yMEHHS:

- IPUMCHATH MOHATHUA, 3aKOHBI U TCOPUH IJIA OOBSICHEHHS SIBIICHUI npupoJabl, TCXHUKHU, OLCHUBATH
BJIMSIHME TEXHOJIOTMYECKUX IMPOLIECCOB HA HKOJIOTHIO OKPY)KAIOLIeH Cpeibl, 3J0pPOBbE UeJIOBEKa M APYIHX
OpPTaHU3MOB;

- CaMOCTOSITENIbHO paboTaTh ¢ yUeOHUKOM, HayYHO-TIONYJISIpHOU JTUTeparypoil, nudopmarnueit B CMU
n HTepHere;

- pemarth 3aJa4u Ha OCHOBE U3BECTHBIX 3aKOHOB U (hOpMYT;

- IMOJIB30BAThLCH CIIPABOYHBIMU Ta6J'II/II_[aMI/I (1)H3I/ILI€CKI/IX BCJIMYHH.

IIpu ouenke 1a00paTOPHBIX padOT YYUTHIBAKOTCH YMEHUS:

- IJIJAHUPOBATh MPOBEACHUE OIIbITA;

- cOOMpaTh YCTAHOBKY 10 CXEME;

- IOJIb30BaThCS U3MEPUTENILHBIMU PUOOPaMU;

- IPOBOAUTH Ha6.]'IIOJleHI/I$I, CHUMATh IOKa3aHUusd HU3MCPUTCIbHBIX HpI/I60pOB, COCTaBJIATH Ta6J'II/IHBI
3aBUCUMOCTH BEJIMYUH U CTPOUTH IpauKH;

- OLIEHMBATh MOTPEIIHOCTh U3MEPEHHI;

- COCTaBJIATh KPATKUI OTYET U JIeNaTh BHIBOJBI 110 NMPOJIEIaHHOM paboTe.



OneHka MMCbMEHHBIX KOHTPOJIBHBIX padoT.

KonTponbHble paboThl paccumTanbl Ha 40 MHUHYT, coiepkar msaTh 3amaHuii. [lepBele Tpu 3amaHus
COOTBETCTBYIOT 0a30BOMY YPOBHIO 00pa30BaTEIBHOTO CTaHAapTa (4acTh «A») U OIEHHBAIOTCS 1Mo 1 Gamry,
yeTBEpPTOE 3a/1aHne — (4acTh «B») — mpaBUIIbHOE BBINOJIHEHHUE ITOTO 3a/1aHusl OlIEHUBaeTcs B 2 Oasuia, msiToe
— (gacth «C») — COOTBETCTBYET TBOPYECKOMY YpPOBHIO, €rO BBIIOJIHCHHUE OIEHUBACTCS B TpU Oaa.
MaxkcuManbHOE KOJIMYecTBO 0assioB, KOTOPbIE MOKET HaOpaTh yYEHHUK, BBIOJIHAS KOHTPOJIbHYIO padboTy, 8
OamtoB. PaboTa olieHnBaeTCs 1O CIEIYIOIICH CEeTKE:

KomnunuectBo 6amnos Orenka
7-8 5
5-6 4
3-4 3
Menee 3 0aoB 2




YueoHo-TeMaTnueckui mjiaan 11 kiaacce.

B ToMm uncne
Ne KommyectBo | Ypoku | [lpaktuu. | KoHTposbHbIC
n/m Tema 4acoB u nabopar. paboThI
paboThI
1
2 | MarautHoe moue. 20 16 2 2
3 | DAeKTpOMarHuTHBIC KOJICOaHUS W 66 57 4 5
BOJTHBI.
4 | KBanToBas (hu3muka. 28 26 1 1
5 | Ctpoenue BeeneHHoM. 15 14 1
6 | ®usznyeckuii IPaKTUKYM. 20 20
7 | IloBTOpenwue. 21 20 1
HTroro: 170 133 27 10

Conep:xkanue yueOHOro matepuaJa. 11 kiaace.
(170 yacos, 5 4acoB B HeJeJI10)

MaruaurtHoe nose. (20 yacoB)

MarnutHoe mnoje 3JeKTpudeckoro Toka. MuHaykuuss marmutHoro noss. I[lpuHuun cynepno3uuuu
MarHuTHbIX monel. Cuma Awmmepa. Cuna JlopeHma. DnekTpousMepHUTeNbHbIE MPUOOPH.. MarHuTHbIE
CBOMCTBA BEIECTBA.

MaruuTHbIN TOTOK. 3aKOH 3JIEKTPOMarHuTHOM mHAyKIuu PDapazaes. BuxpeBoe anekTpuueckoe mole.
[IpaBuno Jlenna. Camonnaykuusi. UHAYKTUBHOCTB. DHEPIHUsl MATHUTHOTO TOJIS.

Jladoparopnasi padora Nel «/3mepeHrie MAarHUTHOW WHIYKITUN.

JlaGopaTopHas paGora Ne2 «/3MepeHne HHIYKTUBHOCTH KaTYIIKH.

IIpoexT Nel: IlprMeHeHNEe MATHUTHBIX MOAYIIEK.

Jdemoncrpanuu:

e MarHuTHOE B3aUMOJEHCTBUE TOKOB.
OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.
MaruuTHble CBOMCTBA BELIECTBA.
MarsuTHas 3anuch 3ByKa.
3aBucumMoctb D/]C MHAYKIIMN OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.
3aBucuMocts J/IC caMOMHIYKIMHU OT CKOPOCTHM HM3MEHEHHMsI CHUJIbI TOKa U WHIAYKTUBHOCTH
MIPOBOJIHUKA.

3nams/nonumams: Cmvici nowamuil. usuyeckoe aeieHue, Quzuieckas GeIudund, Mooev;,

Cmbicn Qusuueckux 6eluduH: MASHUMHBIL NOMOK, UHOYKYUS MACHUMHO20 NOJis, UHOVKIMUGHOCMb,
SHepaUs MACHUMHO20 NOJISL;

Cmbicn usuueckux 3aKkOH08: 3aKOH NeKMPOMACHUMHOU UHOYKYUL,

Bxnao poccutickux u 3apy6edxicHbIX Y4EHbIX, 0KA3a8WUX HAUbOIbUee 6IUAHUe HA PA38umue QU3UKU.

Ymems:

Onucvigamsv U 00vACHAMbL  pe3yibmamsl  HAOMOOEHUU U  IKCNEPUMEHMOos.  83aumooelicmeue
NPOBOOHUKOG C MOKOM, Oelicmeue MASHUMHO20 MO HA NPOBOOHUK C MOKOM, INeKMPOMASHUMHASA
UHOYKYUA,

IIpusooums npumepsvi, ULTIOCMPUPYIOWUX, YMO: HAOTIOOCHUS U IKCNEPUMEHM CLYHCAM OCHOBOU OJis
8bIOGUIICEHUSL 2UNOMeE3 U NOCMPOEHUS. HAYYHBIX MEOPUll: IKCHEPUMEH NO360Isem NPo8epums UCMUHHOCHb
meopemuyeckux 6160008, QuU3UUECKAs meopusi 0aém BO3MONCHOCIL O0OBACHAMb AGNEHU NPUPOObL U
HayyHvle ¢hakmul, Quauyeckas meopusi No360JiAem NpeoCcKa3vbléamsv ewjé Heu3gecmHuvle AGNEHUSs U UX
ocoberHocmu, npu 00bACHEHUU NPUPOOHBIX AGNEHUL UCNOAL3YIOMCA usuyeckue mooeiu, 0OUH U mom e
NPUPOOHBLIL 0OBEKM UNU ABTIEHUE MONCHO UCCI008aMb HA OCHOBE UCNONIL30BANUS PA3HBIX MOOeNel,; 3aKOHbL
Quszuku u usuueckue meopuu UMerOmM C80U ONPEOelEHHble SPAHUYbI NPUMEHUMOCTIU,



Onucvleams ¢pyHoamenmanbHbvle OnbiMbyl, OKA3A8UUe CYUWeCEEeHHOe GIUAHUE HA PA3GUMUe DUIUKU,

IIpumensamo nonyueHHvle 3HAHUS OISl peueHUsl hu3ULecKux 3a0ay;

Onpedenamy: xapakmep ¢husuueckoco npoyecca no epaguxy, mabauye, opmyne;, Bocnpunumams u
Ha OCHOB€ NOJYYEHHbIX 3HAHUU CAMOCMOSAMENbHO OYEHUBAMb UHDOPMAYUIO, COOEPAHCAUVIOCS 8 COOOUEHUSX
CMU, nayuno-nonyiapuvix cmamvsax, UCHOIb3084Mb HOBble UHQOPMAYUOHHbIE MEXHON02UU Ol NOUCKA,
0bpabomku u npeovssieHus uHgopmayuu no Qusuxke 8 KOMNbIOMeEPHuIX 0a3aX OAHHBLIX U cemsx (cemu
HUnmepnem).

DJIeKTPOMATrHUTHBIE KOJ1e0aHnst H BOJIHBI. (66 YyacoB).

KonebarenbHpiii  koHTYyp.  CBOOOAHBIE  BJIEKTPOMAarHUTHbIE  KosieOaHus.  BbIHyXIeHHbIE
3JIEKTpOMAarHuTHBIE KojieOanus. Ilepemennbii Tok. [leiicTByIomMe 3HAYEHUs CHIIBI TOKAa M HampsHKEHUS.
KonzgeHncarop n karyika B EIU IEPEMEHHOI0 TOKa. AKTUBHOE COIIPOTUBIICHHUE.

OnexkTpoMaruuTHoe noisie. BuxpeBoe anekrtpuueckoe mnoje. CKOpOCTb 3JIEKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [IpMHIMIIBI pagOCBA3U U TEICBUACHHUS.

Cer kak osnekTpomMarHuTHas BojHa. CkopocTh cBerta. MHTepdepenuus cBera. KorepeHTHOCTS.
Hudpakuus ceera. Audpakuuonnas pemérka. [lonspusanus cBeta. 3aKOHbBI OTPAXKEHUS U MPEIOMIICHUS
ceeta. llonHoe BHyTpeHHee oTpaxeHue. [lucnepcus cBera. PasnuuHble BHIBI  3JIEKTPOMArHUTHBIX
U3Jy4EeHUH, UX CBOICTBA U NMpaKTHUeCKue npuMeHeHus. Popmyiia TOHKOH auH3bl. OnTudecknue npuoopsl.

JlabopaTopnasi pa6ota Ne3 «/3MepeHne moKa3aTesi MPEJIOMIICHHS CTEKIIa.

JlaGopaTtopHas padora Ned «Pacuér u mosryuyeHHe YBEJIMYEHHBIX U YMEHBIICHHBIX U300paKeHUH ¢
MTOMOIIBIO0 COOMPAOIICH JTHH3BI.

JlaGopaTtopuas pabdora Ne5 «OmnpeneneHue  CHEKTPaJbHBIX  TPAHUL]  YYyBCTBUTEIbHOCTU
YeJI0BEYECKOI0 IJ1a3a ¢ HOMOUIbIO AUPPAKIIMOHHON PEILIETKNY.

Jladoparopnasi padora Ne6 «OrieHka IJIMHBI CBETOBOM BOJIHBI IO HAOMIOJCHHIO AU(GPAKIUA HA
L.

IIpoexT Ne2: OTKpbITHS, CACTaHHbIE OJ1aroAapsi ONTHYECKUM IprOopam.

JdemoHcTpaumu.

e (CBOOOAHBIC 3TEKTPOMArHUTHBIE KOJICOaHUS.
OcuuiorpaMma nepeMeHHOro TOKa.
Konzgencarop B Lienu nepeMeHHoro ToKa.
Karyika B ienu nepeMeHHOro ToKa.
Pe3oHaHC B nmocie10BaTeNbHOM LIENN IEPEMEHHOTO TOKA.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.
['eHepaTop nepeMeHHOro TOKa.
Tpancdopmarop.
W3nyuenune u npuém 3J1eKTPOMarHUTHBIX BOJIH.
OTtpakeHue 1 NMpeoMIICHUE AIEKTPOMAarHUTHBIX BOJIH.
WnTepdepenius u nudpaxiys 3JI1eKTPOMarHuTHBIX BOJIH.
[Tonsspu3anus 3JIEKTPOMArHUTHBIX BOJIH.
Monynsiuus u 1eTeKTHPOBAHNE BHICOKOYACTOTHBIX 3JIEKTPOMATrHUTHBIX KOJIEOaHU.
JleTeKTOpHBINA paguoONpUEMHUK.
Wutepdepennus ceeta.
Hudpakuus ceera.
ITostHOE BHYTpEHHEE OTpaKEHUE CBETA.
[ToryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.
[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.
[Tonsipusanus ceera.
CnekTpockor.
®doToanmapar.
IIpoekmoHHBIN anmapar.
Mukpockor.
Jlymna.
Teneckor.

Suamv/nonumams. cunomesd, pe3OHAHC, INEKMPOMACHUMHbLE KOJZ€5CZHM}Z, JJIEKMPOMACHUNHOE nOoJle,
ANIEKMPOMACHUMHAS BOJIHA,



Cmbicn uzuyeckux enuyun: nepuoo, 4acmoma, AMNIUmMyoa Koreoanui, OIUHA GOJHbI, NOKA3AMENb
npenomieHusl, ONMU4ecKas Cuid 1UH3bl;

Cmbicn usuueckux 3aKk0H08: OMPANCEHUs U NPENOMIEHUs C8emda,

Brnao poccutickux u 3apy6edscHbix YUEHbIX, 0KA3A8UWUX HAUDOIbULee IUAHUE HA pa3sumue QU3UKU.

Yuems:

Onucvieamsv U 00bACHAMb pe3yibmamsl HAONOOeHUll U IKCNEPUMEHMO8: PAacnpoCmpaHeHue
INEKMPOMASHUMHBIX 80IH, OUChepCuUsl, uHmepghepenyus u Ougpaxyus ceema,

Ilpusooumsv npumepsvi, ULTIOCMPUPYIOWUX, YMO: HAONIOOEHUS U IKCHEPUMEHM CLYHCAM OCHOBOU Ol
BbIOBUIICEHUSL 2UNOME3 U NOCMPOEHUSI HAYYHBIX MeOPUll. IKCHEPUMEHM NO360JIAem NPOEEPUMsb UCTIUHHOCTb
meopemuyeckux 6bl80008;, @uauyeckas meopusi 0aém B03MONCHOCMb O00BACHAMb AGIEHUS NPUPOObl U
HayyHvle ¢hakmul, @uzuyeckas meopusi No360Jiem NpeoCcKa3vbléamsv eujé Heu3gecmHuvle SAGNeHUs U UX
ocoberHocmu, npu 00vbACHEHUU NPUPOOHDBIX SAGIEHULL UCNOAL3YIOMCA usuuecKue Mooeu, 00Ul u mom dice
NPUPOOHBLIL 00BEKM UNU ABTIEHUE MONCHO UCCIE008AMb HA OCHOBE UCHONIb30BANHUS PA3HBIX MOOeell, 3aKOHbl
Qusuxu u usuyeckue meopuu umMerOm 80U ONPEOeNEHHble SPAHUYLL NPUMEHUMOCIU,

Onucvlieams ¢pyHOamenmanbHble Onbimol, OKA3aeuiue CyujeCmeeHHoe GIusHUe Ha pa3sumue QUu3uKu,

Ipumenamo nonyuenHvle sHanus 0isl peulenus Qu3udecKux 3a0ay,

Onpedenamy: xapaxmep ¢usuueckoco npoyecca no epaguxy, madauye, Gopmyre;, Hzmepamuy:
nokaszameinb NpeloMIeHUs Bewecmad, ONMUYecKyr0 CULy JUH3bL, ONUHY C8eMOBOl BOJIHbL, NPeoCcmasiamb
pe3yibmamol UsMepenuli ¢ Y4Emom ux nocpeunocmen,

Ilpusooums npumepvl nNpaKmMuyecKko2o0 NPUMEHeHUs QU3UYeCKUX 3HAHUL: PA3IUYHbIX U008
INEKMPOMASHUMHBIX U3LYYEHULl OIS PA3GUMUS PAOUO- U METIeKOMMYHUKAYULL

Bocnpunumams u Ha oOcHOBe NONYYEHHBIX 3HAHUN CAMOCMOSMENbHO OUEeHU8AMb UHDOpMayuro,
cooepxcawyroca 6  cooowenuax CMU, HayuHO-nonyiapHelx  cmamvsix;  UCNOIb308AMb  HOGblE
uHghopmayuonnvie mexuHonrocuu Osi NOUCKA, 00pabomxu u npeodvsasieHus uHpopmayuu no Qusuxe 8
KOMNbIOMEPHbIX 06a3ax OaHHbIX U cemsax (cemu Unmepuem).

KBanroBas ¢pusuka. (28 yacos).

l'umoteza M. I[Tnanka o kBanTax. ®oroaddexr. Onbitel A.I'. CroneroBa. YpaBHeHue A. DUHIITEHHA
g poroaddexra. @oton. Onbitel [1.H. Jlebenesa u C.1. BaBunosa.

[Inanerapnas monens aroma. KBantoBble noctynatel bopa u nuHelyaTsie cnekTpel. ['mmoresa ne
Bbpoiinst o BonHOBBIX cBoWcTBax vacTull. Judpaxius smexkTpoHoB. COOTHOILIEHHE HEONpenenEHHOCTEH
I'eitzenOepra. CnoHTaHHOE W BBIHYKJIEHHOE U3JTydeHHe cBeTa. Jlazepsl.

Mopnenu cTpoeHust aTOMHOTO siApa. SnepHsie cuibl. HykioHHass Monens siapa. DHeprus CBs3u sfpa.
Anepuble cnekTpbl. fnepHele peakuuu. llemHas peakuus geneHus sanep.  SnepHas  dHepreTHka.
Tepmosinepublii  cuHTe3.  PaguoaktuBHOCTh.  [lo3umeTpusa. 3aKOH  paJMOaKTUBHOIO  pacmaja.
CraTucTueckuil XapakTep MpOIECCOB B MHUKpPOMHpE. ODJieMeHTapHble 4YacTHllbl. DyHIaMeHTalIbHbIE
B3aMOJEHCTBUS. 3aKOHBI COXPAHEHUSI B MUKPOMHUPE.

JlabopaTropnas padora Ne7 «HaGnronenne mTMHEHYATHIX CIIEKTPOBY.

IIpoexT Ne3: HeoObruHOE psaoM.

JdemoHcTpanmu.
doTtoadexT.

JInHenyaTele CIIEKTPHI U3IIY4YECHHUS.

Jlazep.

CuéTurK MOHU3HPYIOLUX YACTHII.

Kamepa Bunbcona.

dotorpaduu TPEKOB 3apsHKEHHBIX YACTHIL.

3namu/nonumams: Cmuici nowamuil: guzuueckoe sgienue, GuuiecKas 8eluduna, Mooeinb, 2unomesda,
amom, Keanm, omon, amomHoe 10po, 0eqhexm Maccol, IHePeUsl CéA3U, pAOUOAKMUBHOCIb, UOHUSUPYIOUee
usnyuenue,

Cmulen uzuneckux 3aKOHO8:, 3aKOH C853U MACChl U IHEPeUlU, 3aKOHbl (homodrghgexma, nocmynamol
bopa, 3axon paduoaxmuenoeo pacnaoa;

Bxnao poccutickux u 3apybexcHulx Yuénvix, 0Ka3asuiux Hauboavuiee 8IusaHue Ha pazeumue Qu3uUKu.

Ymems:

Onucvleams u 00bACHAMb pe3yaIbmamsbl HAOMOOEHUU U IKCNEPUMEHMO8: U3IYUeHUe U NOo2loueHUe

ceema amomamil, IUHeyamole Cnekmpbl,; pomosppexm,; paouoaxmusHocmy,;




IIpusooums npumepbl, ULTIOCMPUPYIOWUX, YMO: HAOTIOOEHUSA U IKCNEPUMEHM CIYHCAM OCHOBOU OJis
BbLOGUIICEHUSL 2UNOME3 U NOCIPOEHUSI HAYYHBIX MeOpUll. IKCREPUMEHM NO360JIslem NPOGEPUnMsd UCIUHHOCHb
meopemuyeckux 6180008, uU3UUecKds meopus 0aém B03MONCHOCIL O0OBACHAMb AGNEHUL NPUPOObL U
HayuHvle ¢hakmul, @uauyeckas meopusi NO360Jsem NpeocKazvbléamsv eujé Heu3BecmHuvle SGNeHUS U UX
ocobeHHocmu, npu 00bACHEHUU NPUPOOHBIX AGNEHUL UCHONb3VIOMCS uzuieckue mooenu; 0OUH U mom dice
NPUPOOHBLIL 00BEKM UL ABTIEHUE MONCHO UCCIE008AMb HA OCHOBE UCHONIb30B8ANHUSL PA3HBIX MOOeell, 3aKOHbL
Quszuku u usuueckue meopuu UMerOm C80U ONPeOelEHHble SPAHUYbLI NPUMEHUMOCTIU,

Onucvleams (pyHOaMenmanbHble ONbIMbl, OKA3A8UIUe CYUWECBEHHOE GIUAHIUE HA PA3GUMUe DUUKLL

Ipumensamov nonyyennvle 3HAHUA 0I5l peueHUst Yu3ULecKux 3a0ad;

Onpedensmob: xapakmep @usuyeckozo npoyecca no 2paguxy, mabauye, Gopmyne; NpoOyKmol
SA0EPHBIX peakyull Ha OCHO8e 3aKOHO8 COXPAHEHUS INIEKMPULECKO20 3apsa0da U MACCO8020 YUCA,

Hsmepsamo: Onuny c6emoesoil 80Hbl,

Ilpuooums npumepvl NPAKMUYECKO2O HNPUMEHEHUs QU3UYECKUX 3HAHULL: K8AHMOBOU @U3UKU 8
CO30aHUU SIOEPHOU IHEPEMUKU, 1A3ePO8;

Bocnpunumams 4 Ha OCHOBe HNONYYEHHLIX 3HAHUL CAMOCMOAMENbHO OYEeHU8amsv UHdoOpMayuro,
cooepacawyrocs 6  coobwernusx CMH,  HayuHO-nOnyiapHblX — CmMamvsix;  UCNOIb308AMb  HOGbLLE
uHgopmayuonHvle mexunoro2uu Ok NOUCKA, 00pabomxu u npeovsasienus uHgopmayuu no Gusuxe 8
KOMNbIOMEPHBIX 0a3ax OaHHbIX U cemsx (cemu Mnmepnem).

Ctpoenue Beesiennoii. (15 yacoB).

Conneunas cucrema. 3BE3AbI M MCTOYHMKM MX dSHeprud. COBpEMEHHbIE IPEICTABICHUSA O
npoucxoxaeHun u dBoonnn Comuua u 3B€371. Hama [Manaktuka. Jpyrue ramaktuku. [IpocTtpancTBeHHBIC
MacimTabel Habmomaemoil Bceenennoit. IlpuMeHumMocTh 3aKOHOB (DM3HKU A1 OOBSCHEHUS MPUPOJIBI
KOocMU4ecKnX o0bekToB. «KpacHoe cMmelenue» B criekTpax rajaktuk. CoBpeMeHHbIE B3IUISA/Ibl HA CTPOEHUE
U 3BOJIIONNIO BeereHHON.

IIpoexT Ned4: OnuHoku 11 Mbl BO BeeneHnHoil.

JlemoHcTpanum.

e ®dotorpaduu ConHia ¢ NSTHAMHU U IPOTyOepaHIlaMH.
e  ®dotorpadun 3BE3THBIX CKOIJICHUH U ra30MbUIEBbIX TYMaHHOCTEH.
e ®dotorpaduu rajakTuk.

3uamuv/monumams Cmwblc noHsamuil: nianema, 36e30a, eaiakmuka, Beenennas;
Brnao poccutickux u 3apybedxicHbIX YUEHbIX, 0KA3A8UWUX HAUDOIbUee 6IUAHUE HA Pa38umue QU3UKU.
Ymemuw:

Onucvleams u 00bACHAMb Pe3YIbmamsl HAOIIO0EeHUN U IKCHePUMEHMOS.

Ipusooums npumepsl, ULTIOCMPUPYIOWUX, YMO: HAOTIOOCHUS U IKCNEPUMEHNM CLYHCAM OCHOBOU Oisl
BbLOGUIICEHUSL 2UNOME3 U NOCMPOEHUSI HAYYHBIX MEOPUll: IKCHEPUMEHM NO360Jisem NPoeepums UCIMUHHOCHb
Meopemuyeckux 6bl60008; (OU3UUECKAs Meopusi 0aém BO3MONCHOCb O0OBACHAMb SGIEHUs. NPUPOObL U
HayuHvle ¢hakmul, @uzuyeckas meopusi NO360Jsiem NPEOCKA3bI8aAmsb ewé Heussecmuvle sGIeHUS U UX
ocobeHHoCcmu; NpU 00BACHEHUU NPUPOOHBIX ABNIEHUL UCNONb3YVIOMCA Pu3UiecKue Mooenu,; 0OUH U mom ice
NPUPOOHBLIL 00BEKM UNU ABTIEHUE MONCHO UCCIe008AMb HA OCHOBE UCNONIb30BANHUS PA3HBIX MOOeell, 3aKOHbl
Qusuku u usuyeckue meopuu UMerOmM C80U ONPEOeiEHHbLE SPAHUYLL NPUMEHUMOCTIU,

Onucvlieams pyHOamenmanbHble ONbIMbl, OKA3A8UUE CYUWECTNBEHHOE GIUAHUE HA PA3GUMUE DUSUKUL,

Ipumensamu nonyyennvle 3HAHUA 0I5l peUeHUs hu3ULecKux 3a0ay;

BOJIHBI; ITPEJICTABIISATH PE3YJIbTAThl U3MEPEHHH C Y4ETOM UX MOTPEITHOCTEH;

Bocnpunumams u Ha 0CHOBe HNONYYEHHLIX 3HAHUL CAMOCMOAMENbHO OYeHU8amsv UHdopmayuro,
cooepaxcawyrocs 6  cooowernusx CMH, HayuHO-nOnynapHelx — cmMamvsix; UCNOIb308AMb  HOBbLE
uHgopmayuonuHvle mexuHoro2uu OJisk NOUCKA, 00pabomxu u npeovsasieHus uHgopmayuu no Qusuxe 8
KOMNbIOMEPHBIX 0a3ax OaHHbIX U cemsax (cemu Mnmepnem).

Duznyeckuil npakTuKym. (20 yacos)

e lI3ydyeHue npuHIMIIA MATHUTHOMW 3aIMCH 3BYKA.
e OmnpeneneHue napaMeTpoB MOJYIPOBOJIHUKOBBIX TPHOOPOB.
e l3yueHue 1eKTpOHHOTO ocLuorpaga.



N3yuenue paboTel TpanchopmaTopa.

N3y4eHne CBOICTB 3J€KTPOMAarHUTHBIX BOJIH.
HccenenoBanue XapakTepUCTUK YCUITUTENSI HU3KOW YaCTOTBHI.
Nzyuenue ¢pu3nueckux NpUHLUIIOB PaIHOCBSI3H.

W3ydeHne onTuyecKux npudopoB.

Nzyuenue sBnenus Gororddexra.

e KauecTBEeHHBIN CHIEKTPAIbHBIN aHAIIN3.

3uamuv/nonumams Cmuicn nonamuil. ghusuueckoe sasnenue, usuieckas 6eluduHad, Mooeib, unomesd,
PE30HAHC, INIeKMPOMASHUMHbLE KONeDAaHUs, IIeKMPOMASHUMHOe Nojle, IeKMPOMACHUMHAS 60HA, AMOM,
K6aum, (omoH, amomHoe sA0po, OepeKkm Maccol, dHepeUs C6:a3U, PAOUOAKMUBHOCb, UOHUIUPYIOUjee
u3nyyeHue, nianema, 36e30d, 2aiakmuxa, Bcenennas,

Cmbicn ¢pusuyeckux 6enuuun: nepuoo, uacmoma, AMAIUMYOd KoaeOawutl, OAUHA BOJHbL, CUIA
NEKMPULECK020 MOKA, INeKMPUUECcKoe HanpsdiceHue, dJ1eKmpuieckoe conpomueierue, 31eKmpoo8ulcyuas
CUNA, MACHUMHbBIUL NOMOK, UHOYKYUSA MASHUMHO2O NOA, UHOVKMUBHOCMb, IHEPIUs MASHUMHO20 NOJ,
nokaszameinb NPeloOMACHUS, ONMUYECKAs CUNLA TUH3bL,

Cmbicn  @usuueckux 3axkono8: 3akon Oma 01 noaHou yenu, 3axkoH Jlocoyna-Jlenya, 3akou
9NeKMPOMALHUMHOU UHOYKYUU, 3AKOHbI OMPAdICEHUs U NPeOMAeHUs C8emd, NOCMYIamvl CHeYudaibHoU
meopuu OMHOCUMENbHOCIU, 3AKOH C8A3U MACCbl U IHepeUull, 3aKoHvl omospgpexma, nocmynamel bBopa,
3AKOH PAOUOAKMUBHO20 PACNAOd;

Brnao poccutickux u 3apy0enicHbIX YUEHbIX, 0KA3a8UWUX HAUDOIbUee 6IUAHUe HA PA3eumue Qu3UKU.

Ymemn:

Onucvleamv U 00BACHAMb  pe3yabmamsl  HAOMOOCHUNl U IKCNEPUMEHMOB:  83aUMOOelCmeue
NPOBOOHUKOG C MOKOM, Oelicmeue MAZHUMHO20 NOJisl HA NPOBOOHUK C MOKOM, 3A8UCUMOCHb CONPOMUBTIEHUSL
NOTYRPOBOOHUKO8 OM MeMNepamypvl U 0CBeUjeHUs; INeKMPOMACHUMHAS UHOVKYUS, DACNPOCMPAHeHUe
NeKMPOMASHUMHBIX GOJIH, Oucnepcus, unmepgpepenyus u ougpakyus ceema, u3iyyeHue u No2ioueHue
ceema amomamu, TuHeltlyameole cnekmpul, oomosggexm, paouoakmuenocms,

Ilpusooumsv npumepsvi, ULTIOCMPUPYIOWUX, YMO: HAONIOOEHUS U IKCHEPUMEHM CLYHCAM OCHOBOU 0
BbIOBUIICEHUSL 2UNOME3 U NOCMPOEHUSI HAYYHBIX MeOPUll. IKCHEPUMEHM NO360JIsLen NPOEEPUMsd UCTIUHHOCb
meopemuyeckux 6vl80008; ¢husuyeckas meopus 0aém 603MON’CHOCMb O00BACHAMb AGIeHUA NPUpoosbl U
HayyHvle ¢hakmul, @uauyeckas meopusi NO360Jisem NpeocKazvbléamsv ewjé HeusgecmHuvle AGNeHUs U UX
ocobeHHoCcmu; NpU 00BbACHEHUU NPUPOOHBIX AGNIEHUL UCHONb3VIOMCA usuiecKkue mooenu; 0OuH U mom ice
NPUPOOHBLIL 00BEKM UNU ABTIeHUE MONCHO UCCIe008AMb HA OCHOBE UCNONIb30BANHUS PA3HBIX MOOeell, 3aKOHbl
Qusuxu u usuyeckue meopuu UMerOM C80U ONPEOeNEHHbLe SPAHUYLL NPUMEHUMOCMIU,

Onucvleams ¢pyHOamenmanbHble Onbimol, OKA3aguiue CyueCmeeHHoe eIUsHUe Ha pa3sumue QU3UKU,

Ipumenamo nonyuenHvle 3Hanus 05l peulenuss Qu3u4eckux 3a0auy,

Onpedensmo: xapakmep @uauueckozo npoyecca no 2paguxy, maobauye, Gopmyne; HpOOYKMbl
S0EepHbIX peakyuli Ha OCHO8e 3AKOH08 COXPAHEHUS DIeKMPULEeCcK020 3apsaod U Macco8020 YUCIA,

Hzmepsams: snekmpuyeckoe conpomusnenue, I/]C u eHympeHnee cOnpomueieHue UCmo4HuKa moxa,
nokazamenb NPeloMIeHUS Beuecmad, ONMUYECKyr0 CULY JTUH3bL, OIUHY CBEMOB0U BOIHbI, NPeOCmAsiamb
pe3yibmamyl UsMepenuti ¢ Y4Eémom ux nocpeunocmel,

Ilpusooumsv npumepvl NPAKMuLecKko2o NpUMeHeHUs PU3ULECKUX 3HAHUIL 3AKOHO8 JIeKMPOOUHAMUKU 8
JHepeemuKe,  pPA3IUYHBLIX  BUO08  INEKMPOMASHUMHLIX — UZIVYEeHUU 01  pa3eumus — paouo- u
MeNeKOMMYHUKAYULL, K8AHMOBOU (DUIUKU 8 CO30aHUU A0EPHOLL IHEPLEMUKU, 1A3EPO8;

Bocnpunumams 4 Ha OCHO8e NONYYEHHLIX 3HAHUL CAMOCMOAMENbHO OYEHUBAMb UHDOPpMAayuUro,
coodepxcawyroca 6 cooowenuax CMU, nayuno-nonyniapHelx  cmamvsix; UCNONb308AMb  HOGblE
uHhopmayuounvie mexHoniocuu OJisi NOUCKA, 00pabomku u npeodvsasieHus uHgopmayuu no @usuxe 8
KOMNbIOMEPHbIX 6a3ax 0anHuiX u cemsax (cemu Mnmepnem,).

O6o6maroniee nopropeHue. (21 yac)

Kunemarnka marepranbHOM ToUkH. /[MHaAMIKa MaTepruanbHON TOUKH. 3aKOHBI COXpaHeHus. /luHamuka
MEepPUOJNYECKOr0 JABI)KEHHUA. PenstuBucTckas MexaHuKa. MoJekynspHas CTpyKTypa  BelllecTBa.
MonekynsspHO-KMHETHUECKAsl TEOpUs HACAIBHOTO Ta3a. TepMoauHamuKa. MeXaHM4YeCcKHue BOJIHBIL.
Axkyctuka. Cuiibl  3JIEKTPOMAarHUTHOTO  B3aUMOJIEHWCTBUS  HEMOABIKHBIX  3apsiioB.  [locTostHHBIN
NEKTPUYECKUI TOK. MarHuTHOE 1oiie. DiIeKTpoMarHeTusM. M3iydyenne u npuéM 3JeKTPOMarHUTHBIX BOJIH
pamuo- u CBY- pgumanazona. ['eomerpuueckass ontuka. BonHoBas ontuka. KBanTtoBas Teopus
AJIEKTPOMAarHUTHOTO U3JIydyeHus U BelecTBa. OU3uka aTOMHOTO sApa. DIEMEHTAPHbIE YaCTHUIIBI.



3uamuv/nonumams’: cmvlci NOHAMUL. PuU3UYecKoe sA6leHue, PU3UYecKas 8eIUNURA, MOOelb, cunomesd,
NPUHYUN, Meopus, NOCMYaam, NPOCMPAHCMEO, BPeMs, UHEPYUATbHAA CUCmeMa OmCc4éma, MamepuaibHas
MOuKA,  eujecmeo,  63auUMOOelCmeue, Pe30HAHC,  UOedNbHbIl — 2d3,  JNEeKMPOMACHUMHOE — NoJe,
INEKMPOMACHUMHbIE KOAEOAHUS, INeKMPOMASHUMHASA 60IHA, AMOM, K8AHM, (DOMOH, aAmomHoe s0po,
Odehekm maccwvl, dHepeusi C6a3U, PAOUOAKMUBHOCMb, UOHUUPYIOUjee U3NYyUeHue, NIaHemd, 36e30d,
eanakmuxa, Bcenennas, cmulci puzuyecKux eiuduH: nepemewjerue, cKopocmn, YCKOpeHue, maccd, cuud,
oasnenue, UMNYIbC, pabomda, MOWHOCMb, MEXAHUYECKAs SHepeusl, MOMEHM CUIbl, Nepuoo, yYacmomad,
amnaumyoa KoliebaHuu, OIUHA BOJIHbl, GHYMPEHHAA OSHepeus, aOCONIOMHAA MmemMnepamypd, CpeoHsis
KUHeMU4eCcKasi 3Hepeust 4acmuy Geujecmed, KOIUYecmeo Meniomovl, YOelbHdAs MenioéMKOCmb, YOelbHAs
menioma napooobpasoeanus, yoeabHas menioma niasieHus, yOeabHas menioma c2opaHus, d1emMeHmapHblil
NEKMpUYecKull  3apsi0,  HANPSANCEHHOCMb — 9NeKMPUYECKoeo  NOJs,  PA3HOCMb  NOMEHYUAL08,
INEKMPOEMKOCMb,  dHEpeUsi  DNeKMPUYECKo20 NOJs, CUld DJIeKMpU4ecKkozo MmMoKd, IleKmpuyecKoe
HanpsiJicenue, dNeKmpudecKoe CONnpomusienHue, 1eKmpoOSUNCYUAs CULd, MACHUMHBLI NOMOK, UHOYKYUSL
MASHUMHO20 N0/, UHOYKMUBHOCMb, dHEPeUs MACHUMHO20 NOJA, NOKA3amenb NpeloMIeHUs, Onmu4ecKas
CUNA JUH3bL, CMbICT (DU3UYECKUX 3AKOHOG: 3AKOHbl OuHamuku Hvlomowna, npunyunvl cynepnosuyuu u
omuocumenvHocmu, 3axoun Ilackans, 3akon Apxumeoda, 3akon I yka, 3aKOH 86CEMUPHO20 MALOMEHUSL, 3AKOHbL
COXpaHeHusl SHepeUull, UMNYIbCa U SJIeKMPULecko2o 3apiaodd, OCHOBHOE YPABHEHUe KUHEeMUYecKou meopuu
2a308, YpasHeHue COCMOAHUL UOEAIbHO20 2a3d, 3AKOHbL mepMoounamuku, 3akon Kynona, 3axkon Oma 014
noanou yenu, 3axou Jocoyna-Jlenya, 3aKoH SNEKMPOMACHUMHOU UHOVKYUU, 3AKOHbL OMPAICEHUs. U
npeloMIeHUs. c6ema, NOCMYAMbl CReYUANbHOU Meopul OMHOCUMENbHOCU, 3AKOH C8A3U MACCHL U IHEP2Ul,
3axonsl homosghgexma, nocmynamol bopa, 3axkon paduoaxmuenozo pacnaoa,

Ymemv: onucvieamv u 00vACHAMb Qusudeckue sA61eHUA U CEOUCMEA Mejl;, OMAUYAMb SUNomeswvl om
HAYYHLIX Meopuil; 0eiamv 6bl00bl HA OCHOBE IKCNEPUMEHMANbHLIX OAHHLIX, NPUBOOUMb NPUMEPDL,
UTIOCIPUPYIOWUX, Y4MO: HAONIOOEHUSI U IKCHEPUMEHM CIYHCAM OCHOBOU Ol 8blOBUNCEHUs 2unome3 U
NOCMPOEHUsL HAYUHBIX MeOopUll;, IKCHePUMEHM NO360J8em NpoGepums UCMUHHOCHb MeOpemuidecKux
86160008, pusuyecKas meopus 0aém 603MONCHOCMb O0OBACHAMb ABLEHU NPUPOOLL U HAYUHblEe DAKMbL,
3aKOHbL QU3UKU U usUUeCKUe Meopul UMEIOm C80U ONPEOelEHHble CPAHUYbI NPUMEHUMOCIU, NPUMEHSMb
NOYYeHHble 3HAHUA O pelleHUsl PU3ULeCKUx 3a0ay, onpedensams xapakmep Quuyeckozo npoyecca no
epaguky, mabauye, ¢hopmyne; usmepsams CKOPOCMb, YCKOpeHUue c80000H020 NAOeHus, maccy mend,
NIOMHOCMb  8ewecmeda, Cuty, pabomy, MOWHOCMb, ISHEpauio, KOIpduyuenm mpeHus CKOIbHCEeHUS,
BILANCHOCMb  8030YXA, VOEIbHYI0 MENI0EMKOCMb BeujeCmad, YOelbHYI0 MENniomy NideleHus Jbod,
anexkmpuueckoe conpomueienue, IC u 6HympeHHee CONpOmMuGIeHUue UCMOYHUKA MOKA, NOKA3Ameb
NPEeLOMICHUsL 8eujecmad, ONMUYECKYI0 CUNLY JUH3bl, OJIUHY CBEMOBOU BOJHLL, NPUBOOUMb NPUMEPb
NPAKMU4ecKo2o NpUMeHeHUs: 3aKOHO8 MeXAHUKU, MEePMOOUHAMUKU U INeKMPOOUHAMUKU 6 dHepeemuKe;
PA3UYHBIX BUO08 INEKMPOMASHUMHBIX USYHEeHULl 0I5l PA36UMUsL PAOUO- U METEKOMMYHUKAYUL, KEAHMOBOU
Qusuku 6 co30aHuu SAOEPHOU IHepPemuKu, 1a3epos;, BOCHPUHUMAMb U HA OCHOBE NOJYYEHHbIX 3HAHUL
CAMOCMOSIMENLHO OYEHUBAMb UHDOPMAYUIO.

KoHnTposbHo-u3MepHuTeabHbIe MaTepHaJbl. (pparmeHT)



O-11-@ [ Konrtpoannas padora Ne3. ] [ Damunus:

«MarnuTHoe nmoJie» ] Bapuant Nel [ Ouenka [

KontposbHasgs pa0ora cOCTOMT M3 NSTH 33JaHUil: NepBble TPH c(OPMYJIHMPOBaHbI B BH/Ee TECTOB ¢ BbLIOOPOM OJHOIO
NPaBUJIbHOIO0 OTBETA U3 YeTHIPEX NMpeACTABIEHHBbIX, B YeTBEPTOH U NMATOMH 3agayax Tpedyercsl pelieHHe B Pa3BEéPHyTOM
BU/e. YPOBeHb CJI0:KHOCTU 3ajaHuil auddepenuupoBad. IIpaBuiIbHbBIi O0TBeT Ha KasKaoe M3 INepPBbIX TPEX 3aJaHMi
oneHuBaercss B 1 0ayui, yerBéprasi 3amaya — B 2 Oayia, nsAtas — B 3 0aaaa. OuneHka 3a KOHTPOJILHYIO padoTy
BBICTABJIsIeTCSl B 3aBHCHMOCTH OT CYMMAapPHOTro 0aJ11a, MOJIy4YeHHOr0 BaMH 32 NPaBWIbHbIe 0TBEThl HA BONPOCHI M 3a1a4H,
1o cJieAyollei mKane:

CyMMmapHblii 6aJ11 7-8 5-6 3-4 0-2

OlICHKA 5 4 3 2
Tecr.

1. Ha kakoM U3 pPHUCYHKOB MpPaBHJIBHO A. B. B. T. I
IOKa3aHO HaIpaBJICHUE JIMHUI E' E t B 1 5 a5
WHIYKIUU MAarHuTHOTO 1014, 1, ” e [\ /\'_1_’ {\ /\—Ir
CO3JAaHHOTO0 NPSIMBIM MPOBOJAHHKOM C — - \/ ﬁb \}..U

2 B B B B B
TOKOM |7
2. KonblieBoli NPOBOJHUK, HAXOIANIMICS B IUIOCKOCTH YepTEXa, A. ®;
MOACOCINHEH K HCTOYHHMKY TOKA. YKaXUTEC HANpaBICHHE WHIYKIUH + B.©;
MAarHUTHOT'O MOJIS, CO3JaHHOTO BHYTPU KOHTYPAa TOKOM, MPOTEKAIOLUIUM - B. —;
O MPOBOTHHKY. L. (T_;
A.

3. B MarHuTHOM MOJIE MPOTOH JBHMIKETCS IO YacOBOM cTpesike. UYTO MpOU30MIET, eciu
MIPOTOH 3aMEHUTH HA JIEKTPOH?
A. paduyc epawenus ymenvuiumces. Bpawenue 6ydem npoucxooums no wacosou cmpeixe;
B. paouyc spawenus ysenuuumes. Bpawenue 6yoem npoucxooums npomus 4acosol CmpeiKu,
B. paduyc epawenus ymenvuumes. Bpawenue 6ydem npoucxooums npomus yacosoi cmpeixu;
I'. paouyc epawenus ysenuuumces. Bpawernue 6yoem npoucxooums no 4acogoti cmpeike;
. nuuezo ne npouszotioém.

IpaBUIbLHBIE OTBETHI 3aHECHTE B TabauIy, yKa3aB 3HaKom: [X]

bann




4. 3JICKTpOH ABWIKCTCA IO OKPYXHOCTU paaunyCoM 4 MM NEPHNCHAUKYIIPDHO K JIMHUAM HWHAYKIWN

OJTHOPOJHOTO MAarHuTHOro moiss. CKOpOCTh BJIEKTpoHAa paBHA 35.10°2. PaccumTaiite HHIYKIUIO

MAar"diuTHOI'O I10JI4.
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5 B BEPTUKAJIIBHOM OJHOPOAHOM MAarHMTHOM IIOJIE Ha ABYX TOHKUX HHUTAX IMOJABCIICH I'OPU3OHTAJIIBHO ITPOBOJHHK

mHor 20 cM u Mmaccoit 20, 4 r. Muaykuust marautHoro nois pasHa 0,5 Tn. Ha xakoil yron oT BepTuKamu

OTKJIOHATCA HUTH, €CJIM CUJIa TOKA B IIPOBOJAHHUKC paBHA 2 A?
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KonTtpoabHnas paGora NeS.

Damuiaus: «IlepeMeHHBIH TOK»

BapuaHT Nel

®-11-0

KonTponbnasi paGoTa cOCTOMT M3 NATH 33/IaHHIL: NepBble TPH c(HOPMYJIHPOBAHLI B BHJE TECTOB C BLIOOPOM OXHOIO
NPAaBUJIBHOIO0 0TBETAa U3 YeTBIPEX NMPeACTABICHHBIX, B YeTBEPTOIl 1 NATOM 3aaa4uax TpedyeTcsl pelnieHHe B pa3BEPHYTOM
BU/le. YPOBeHb CJIOKHOCTH 3agaHuil quddepennupoBan. IIpaBuibHBIA 0TBeT HA KajKaoe M3 MEPBBIX TPEX 3aaaHmii
oneHuBaercs:i B 1 0ann, yerBépras 3amaya — B 2 0ajia, naras — B 3 0aaia. OueHka 3a KOHTPOJIbHYIO padoTy
BBICTaBJIsieTCSl B 3aBHCHMOCTH OT CyMMAapHOro 0ajija, MoJIly4eHHOro BaMH 3a NpaBHJIbHbIe OTBeThbl Ha BONPOCHI U

3aJa4y, 10 cJeayolei mKaje:

CyMMapHBIii 6aju1 7-8 5-6 3-4 0-2
OIICHKA 5 4 3 2

1. Kakoii u3 rpadukoB, NOpHUBEAEHHBIX Ha e . RI B A row
PHCYHKE, BBIPAXKaeT 3aBUCHUMOCTD
AKTUBHOTO  CONPOTUBIEHUS B  LIENHU \ \

—— Ll
MEPEMEHHOT0 TOKa OT YaCTOThI? 0 w 0 © 0 o “

2. Kax u3MeHHTCSl aMILTUTY1a KOJIeOaHUH CHUJIBI TOKA, MPOTEKAIOLIET0 Yepe3 KOHICHCATOP, €CIH MPH HEN3MEHHOM
aMILTUTYy e KoJieOaHMid HanpssKeHUS 4acTOTy KoJieOaHHi yMEHBIIUTD B 2 pa3a?

A. ne usmenumcs;, B. yeenuuumcs 6 2 paza; B.ymenvwiumcs é 2 paza; I'. ymenvwumcs 6 4 pasa.

3. Kak u3MeHHTCS MTepHo/ 3JICKTPOMArHUTHBIX KOJICOaHMI B KOJIEOATEILHOM KOHTYpPE, €CJI EMKOCTh KOHJICHCATOpa
YBENWYHTH B 4 pa3a?

A. ysenuyumcs 6 2 paza;, Bb. ymenvwumes 6 2 pasa, B.ysenuuumcs ¢ 4 pasza; T'. ymenvwumes 6 4 pasa.
IIpaBuiibHbIE OTBETHI 3aHECHTE B TA0/IMIY, YKA3aB 3HAKOM [x] Al BT
1
2
.27 N
4. HampspbkeHue B e U3MEHSAETCS 10 3aKOHY U = U  Sin =t , IPHYIEM aMIUTUTY/[a HATIPSDKCHUS 200 B, a mepuoxg
T
60 Mc. Kakoe 3HaueHHe mpuHUMAET HanpsikeHue yepe3 10 mc?
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5. Karymka nHIyKTUBHOCTBIO 75 MI'H moce1oBaTeNbHO ¢ KOHAEHCATOPOM BKIIIOUEHA B CETh MEPEMEHHOTO TOKA C
HanpsbkeHueM 50 B u uactoroit 50 I'u. UeMy paBHa €MKOCTh KOHJEHCATOpa IMPHU PE30HAHCE B MOMYYEHHOM
cetu?
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