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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O

HPEIMETA

oceoenue 3Hanuil o GyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPHUHIINIIAX,
JeKalMX B OCHOBE COBPEMEHHOM (PU3MYECKOW KapTHHBI MHpa; Haubosee
BaXKHBIX OTKPBITHSX B 00J1aCTH (PU3HUKH, OKA3aBIIUX OINPEAEIISAIONIEEe BIUSHUE
Ha pa3BUTHE TEXHUKHU U TEXHOJIOIMH; METO/IaX HAYYHOI'O IO3HAHMSI IPUPOIbI;
0671a0eHUe yMeHuAMY TIPOBOAUTh HAOIIOACHMS, INIAHUPOBATh U BBIOJIHAThH
AKCIIEPUMEHTHI, BBIIBUTaTh THUIIOTE3bl W CTPOUTH MOJEIH, IPUMEHATH
MOJTy4YEHHBIE 3HAHUS 10 (pr3HKe st 00BICHEHHUS Pa3HOOOPa3HBIX (PU3UUECKUX
SBJICHUN W CBOMCTB BEIECTB; MPAKTUYECKOTO HCIOIB30BAHUS (PU3HUECKUX
3HAHUI; OLIEHUBATh TIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAIUK;
pazeumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B mpolecce NpUOOpeTeHUs] 3HAHUW U yMEHUH 10 (U3UKE C
UCIIOJIb30BAaHUEM PA3JIMYHbIX HCTOYHMKOB HH(OpPMALMU U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI;

éocnumanue yOEXKJACHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHOB MPUPOJIBL;
UCIIOJIb30BAaHUsL JOCTMKEHUH (PU3MKKM Ha OJlaro pa3BUTHUSI YEIOBEUECKOU
LIMBWIN3AIMU; HEOOXOAMMOCTH COTPYJHUYECTBA B IPOLECCE COBMECTHOIO
BBIMIOJIHEHHSI 33]1a4, YBAXXKUTEJIBHOIO OTHOIIEHUS K MHEHHUIO OMNIOHEHTa MpHU
o0CyX/IeHHH MpOoOJIeM EeCTECTBEHHOHAYYHOI'O COJEpX aHUs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKOM OI[EHKE UCIOJIb30BAaHUS HAYUHBIX JOCTUKEHUM, UyBCTBA
OTBETCTBEHHOCTH 32 3aLIUTy OKPYKAIOIIEH CpEbl;

HCIO0JIb30BaHME TPUOOPETEHHBIX 3HAHMN M YMEHHH Uil pELICHHUS
NPAaKTUYECKUX 3a/ay IOBCEAHEBHOM JKM3HM, oOecnedeHuss Oe30MacHOCTU
COOCTBEHHOM JKM3HM, PALMOHAIBLHOTO TPUPOJONOIb30BAHUS U OXpaHbl
OKPYXKaIOUIEH CPEIbI.

llo3nasamenvHas deamenbHOCMb:

® UCIIOJB30BAHUE [UUI1 TO3HAHUS OKPYXKAOUIEr0 MHUpAa Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HaOJIO/ICHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNUE;

e (dopmMupoBaHHEe YMEHHMH pa3inyaTh (AKThI, TUMOTE3bI, MPUUUHBI,
CJIEICTBUSA, TOKA3aTEIbCTBA, 3aKOHBI, TEOPUH;

® OBJIQJICHUE aJICKBAaTHBIMH CIOCOOAMHM PEIICHHUS TEOPETHUUECKUX U
DKCIIEPUMEHTAJIBHBIX 33/1a4;

® TpPUOOpPETEHUE OMbITa BBIABMIKEHUS THUNOTE3 IS OOBSCHEHUS
W3BECTHBIX (DAKTOB W OIKCIEPUMEHTAILHON TPOBEPKH BBIIBUTAEMBIX
TUIIOTE3.
HUnghopmayuonno-kommynuxamuenas 0esamenbHOCb:



® BIAJEHUE MOHOJIOTHUYECKOW W JHAIOTHYECKOW pedbio. CrocoOHOCTH
NOHUMAaTh TOYKY 3pEHHUs coOeceHHWKAa W MpU3HABaTh MPAaBO Ha WHOE
MHEHUE;

® UCIOJB30BAaHUE JUISI PEUICHUS! MO3HABATEIbHBIX U KOMMYHUKATHUBHBIX
3a/1a4y pa3IMYHbIX HCTOYHUKOB WH(OPMAITIH.

Peghnexcusnas oesmenvnocmo:

® BJQJICHUEC HABbIKAMU KOHTPOJII U OLIEHKA CBOEH JESTEIbHOCTH,

YMEHHUEM NPEIBUIECTh BO3MOKHBIE PE3YJIbTAThl CBOUX JCHCTBUM:

e opraHm3amnys ~ y4eOHOW  JCSATENbHOCTH:  IIOCTAaHOBKAa  IICIIH,
TUTAHWPOBAHKE, OMPEACICHUE ONTUMAIBHOTO COOTHOIICHHS MU |
CPE/CTB.

PyOpuka «3HaTh/IIOHUMATh» BKIIIOYAET TPeOOBaHUS K ydeOHOMY MaTepHuaty,
KOTOPBIM YCBamBae€TCsI M BOCIHPOU3BOJUTCS YYaIIUMUCS. BBIMYCKHUKU JOJKHBI
MOHUMATh CMBIC H3y4aeMbIX (DU3NYECKUX TMOHATHH, (PU3MYECKUX BEIWYUH U
3aKOHOB.

PyOpuka «YMeTb» BKIIOYAET TpeOOBaHUS, OCHOBAHHBIX Ha 00JIe€ CIOKHBIX
BUJIAX [IEATEILHOCTH, B TOM 4YHCJE TBOPYECKOM: OIHUCHIBATH U OOBICHATH
bu3nuecKkue SIBICHUS W CBOMCTBA TeJ, OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHA,

ACJIaTb BBIBOABI HAa OCHOBAHHUH 3KCIICPUMCHTAJIBHBIX JAHHBIX, IIPUBOAUTDL IPUMEPHI
MIPAaKTUYECKOr0 HCIIOJIb30BAHMS IIOJNYYEHHBIX 3HAHUN, BOCIHPUHUMATh U CaMOCTOATEJIBHO
olleHMBaTh HH(popmanuio, conepxauryrocs B CMU, MutepHeTe, HaydHO-TOMYIISPHBIX CTAThSX.

B pyOpuke «lcnonb3oBaTh NpUOOpETEHHbIE 3HAHWA W yMEHHUS B
MPAKTUYECKOM JIEATEILHOCTH U MTOBCEHEBHOM KU3HI MPEJCTaBICHBI TPEOOBaHUS,
BBIXOJSIIITME 332 paMKH Y4eOHOro TMpollecca W HalleJIeHHbIE Ha pEeIICHUE
Pa3HOOOPa3HBIX KU3HEHHBIX 3a7a4.

OcHoBHoe coaep:kanue (170uaco)
(54acoB B HefEINIO).
Mexanuxka 25 uacoe (60uacos).

MexaHnudeckoe JBIKEHHE M €ro OTHOCUTEIhHOCTh. (CrocoObl OmucaHus
MEXaHUYECKOTO [BIDKCHHsS. MarepuanbHas TOYKa Kak mpumep (pusndeckoin
Mojzenu. [lepememienue, CKOpPOCTb, YCKOpPEHHE. YPaBHEHUE MNPSIMOJIUHENHOTO
PAaBHOMEPHOTO M PAaBHOYCKOPEHHOI'O ABUXEHUS. J[BUKEHHE IO OKPY>KHOCTH C
MOCTOSTHHOM IO MOJAYJIIO CKOPOCTHIO. [{eHTpoCcTpeMUTeNbHOE YCKOPEHHUE.

[IpyHIMT CYNEpHO3UIMK CUJl. 3aKOHBI JUHAMUKU HBIOTOHA M TpaHUIbl WX
npuMeHuMoCcTH. MHepiuanbHble cucTeMbl oTcdeTa. [[pUHIMI OTHOCHUTEIBLHOCTU
lanunes. [Ipocmpancmeo u 8pems 6 Kiaccuueckou MexaHuxe.

Cunbl TSKECTH, yIPYTrOCTH, TPEHUS. 3aKOH BCEMUPHOTO TATOTCHUS. 3aKOHbI
Kennepa. Bec u HeBecOMOCTh. 3aKOHBI COXPaHEHUs MUMITYJIbCA U MEXAHUYECKOU
3Hepruu. Mcnoavzosanue 3aKOH08 MeXAHUKU OJisl 0OBACHEHUS 0BUNCEHUSL HEOEeCHbIX
men u O paseumus KOCMUYecKux uccreoosanuu. MOMEHT cuibl. YCIOBUS
PaBHOBECHS TBEPJIOTO TeJIa.



Jlabopamopnwie pabomut
N3yyeHue ABUKEHUS TEI M0 OKPYKHOCTH O] AEUCTBUEM CHIIBI TSKECTH U
YIOPYTOCTH.
CoxpaHeHrne MEXaHUYECKON SHEPTUH NPH IBUKEHUHU TEJla TOJ IECUCTBUEM CHIIbI
TSKECTU U YIIPYTOCTH.
MouJekyasipaas ¢pusuka 29 yacos (43 4yaca)
ATOMHUCTHUYECKAs TUIOTE3a CTPOCHHS BEIIECTBA M €€ DKCIEPUMEHTATbHbIC

Joka3aTenbcTBa.  Mojenb  Haea’dbHOro rasa. AOCONIOTHAas — TeMIeparypa.
TeMneparypa kak Mepa CpelAHEl KMHETUYECKOW SHEpPruu TEIUIOBOTO JIBHXKCHUS
yactull. CBsI3b MEXIY JaBICHHEM HJCATBHOTO ra3a M CPEeIHE KUHETUYECKOU
SHEPruel TEMIOBOro ABUKEHHS €ro MOJEKYI.

VYpaBHEHUE  COCTOSHMS ~ HMJealbHOTO  Taza. M3ompoueccel. [ panuyv

NPUMEHUMOCTNU MOOENU UOealbHO20 2a3d.

Mogenb ctpoenus xuakocreu. [logepxnocmuoe namsadcenue. HacpllieHHbIE U
HEHACBIIEHHbIE Napbl. BiaaxHOCTH BO3ayXa.

Mopnens cTpoeHus TBEpAbIX Tel. Mexaunuueckue ceoucmea meepovix mell.
Hegpexmor kpucmannuueckou peutemxu. VI3MEHEHHS arperatHbIX COCTOSHUMN
BEILIECTBA.

BHyTpeHHss sHeprus u crnocoObl ee u3MeHeHusl. [1epBblil 3aKOH TEpMOJMHAMUKHY.
Pacuer KosmuecTBa TEIUIOTHI IPU U3MEHEHUH arperaTHOro COCTOSIHUS BEILIECTBA.
AnunabaTtHblid pouecc. BTopoil 3aK0H TEpMOJUHAMUKY U €20 CIAMUCmMu4eckoe
ucmosakoganue. llpuHuunsl geicTBus TemmoBbix MamuH. KII TeroBoit
MaiuHbl. [Ipo06iieMbl SHEPTETUKHN U OXpaHa OKPY KaloIe cpe/ibl.

Jlabopamopnuie pabomut
DKcliepuMeHTalbHas MpoBepKa 3akoHa | 'eii-JIroccaka

duexkTpoaunamuka 31 yacos (47 yacos)
DJIeMEHTapHbIM SJIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTrO
3apsna. 3akoH Kynona. HanpsbkeHHOCTh 3iiekTpuyeckoro mnodist. I[lpuHnmn
CYyNEPIIO3ULIUHA JJIEKTPUUECKUX moyiel. [loTeHiman 3IeKTpUYecKoro mosl.
[ToTeHIMANBHOCTD  AJNEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTh MOTEHUHANIOB.
Hanpspxenue. CBsi3b HAPSIKEHUS C HAIPSHKEHHOCTHIO 3JIEKTPUYECKOTO MOJIS.

[IpoBOAHUKHN B JJIEKTPUYECKOM IIOJIE. DJEKTpUueckKas eMKocTh. KoHueHcaTop.
JIM3JIEKTPUKH B DJIEKTPUUECKOM T0JI€. DHEPTHUS JICKTPUUECKOTO TTOJIS.

Onektpuueckuii Tok. IlocnemoBarenbHOEe | MapauieIbHOE COCAUHEHUE
npoBOAHUKOB. OnektpoaBwxkymias cuna (3C). 3akon Owma i1 TOJHOU
AIEKTPUYECKON LEeNU. DJIEKTPUUYECKUN TOK B METauiaxX, JJIEKTPOJUTAX, ra3ax u
BakyyMme. 3akoH oiekrtposuza. [lmasma. IlomynpoBomuuku. CoOCTBEHHas U
MPUMECHAsI MPOBOJMMOCTH IOJYNPOBOAHUKOB. [lOSynpOBOIHUKOBBIA JIHO/I.
Ionynpoeoonuxosvie npubopbwi.

Jlabopamopnwie pabomut

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.
HSy‘-IeHI/IC MOCJICAOBATCIIBHOTO U MapaJlJICJIbBHOT'O COCANHCHUC MTPOBOAHUKOB



Nemm. | Tema Kon-Bo | B Tom umcne
9acoB
YPOKH 71a0.paboThl | KOHTP.padboT
BI
1 MexaHuka 25 (60) | 21 (56) 2 2
2 MosekyssipHas usuka | 29 (43) | 26 (40) 1 2
3 DNEeKTPOIMHAMHKA 31(47) | 29 (44) 2 1
IToBTOpeHue 0 (20)
Bcero 85 80 (140) 5 5
(170)
11 xmace
PABOYAS ITPOI'PAMMA

1. ITnanupyemoie pe3yibmamul 0C60eHU YUeOHO20 npeomema:
B pe3ynemame uzyuenusn puzuku Ha npopuibHom yposHe yueHUK 001)4CeH
3HATHL/IIOHUMATD
cmovlcn nowamuili: (HU3NYECKOE SBIICHHWE, (U3MYECKas BEIWYWHA, MOJICIb,
TUIIOTE3a, MPUHIUII, MOCTYJAT, TEOpHs, MPOCTPAHCTBO, BpeMs, MHEpPIMAJIbHAs
CHCTEMa OTCUeTa, MaTepuajabHasl TOUKa, BEIIECTBO, B3aUMOJICCTBUE, UICATbHBIN
ra3, pPE30HaHC, DJJEKTPOMAarHUTHBIC KOJIeOAHUs, DJICKTPOMArHUTHOE IIOJIC,
AJIEKTPOMArHuTHasl BOJHA, aTOM, KBaHT, (JOTOH, aTOMHOE SJIpO, Ie(PEeKT mMacchl,
DHEPrus CBA3U, PAAUOAKTUBHOCTh, MOHU3UPYIOIIEE U3JIYyUECHHE, TUIaHETa, 3BE3/1a,
rajakTuka, Bcenennas;
CMBICT (huzuueckux eeiuuun: IEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca, CUIIA,
JaBJICHUE, UMITYJIbC, pab0Ta, MOIIIHOCTh, MEXaHUYECKAsl SHEPTHS,, MOMEHT CHJIBI,
MEPHO/JI, YacTOTa, aMIUIUTYAa KoJieOaHWM, NJIMHA BOJIHBI, BHYTPEHHSSI DHEPTHs,
CpeIHssI KMHETUYECKasl PHEPTys YacTUIl BEIIECTBA, aOCOJIOTHASI TeMIepaTypa,
KOJIMYECTBO  TEIUIOTHI,  yJEJIbHas  TEIUIOEMKOCTh,  yJAElbHasg  TEIUIOTa
napooOpa3oBaHus, yAelIbHAS TEIUIOTA IUIABJICHUS, YCIbHAS TEIJIOTa CrOpaHus,
AJIEMEHTAPHBINA DJEKTPUUYECKUN 3apsijl, HAMPsHKEHHOCTh AJIEKTPUYECKOrO IOJIs,
Pa3HOCTh MOTEHIHUAIOB, YJIEKTPOEMKOCTb, SHEPTHUS JICKTPUUECKOTO TMOJIs, CHIIA
AJEKTPUYECKOTO  TOKA,  DJICKTPUUECKOE  HAMNPSKEHHE,  DIIEKTPUUECKOE
CONPOTUBJICHUE, DJICKTPOABWIKYIAS CHUJIa, MATrHUTHBIM TIOTOK, WHIYKIIMS
MarHuTHOTO TIOJSl, WHAYKTUBHOCTh, DHEPrUsS MArHUTHOTO TOJIS, MOKa3aTesb
MPEJIOMJICHUSI, ONITUYECKAs CUJIA JIMH3BI;
cmulenl pusuveckux 3aKOoH08, NPpUHUUNOE u nocmynamoe (HOPMyITUPOBKA,
rpaHullbl MPUMEHUMOCTH): 3aKOHbl JWHAMUKM HbIOTOHA, TPUHUHUIbI
CyNepHo3ullUd U OTHOCUTEIBHOCTH, 3akoH llackais, 3akoH Apxumena, 3aKOH
['yka, 3aKOH BCEMHPHOTO TSITOTEHHSI, 3aKOHbI COXPAHEHUSI SHEPTUH, UMITYJIbCa U



AIIEKTPUYECKOr0 3apsijia, OCHOBHOE YpPAaBHEHUE KWHETUYECKONM TEOpUU TIa30B,
ypaBHEHUE COCTOSTHUS UICAIBHOTO T'a3a, 3aKOHbI TEPMOJIMHAMUKH, 3aKOH KyIoHa,
3akoH Oma Jij1sl IOJIHOM 11enH, 3akoH JIkoynsa-JIeHna, 3aKoH 3JeKTpOMarHuTHON
WHIYKIMHU, 3aKOHbI OTPaKEHUS U MPEIOMJICHUS CBETA, TIOCTYNAThl CHEUaIbHOM
TEOPUH OTHOCUTEIIbHOCTH, 3aKOH CBSI3U MACChl M DHEPTUH, 3aKOHbI hoToddhPekTa,
nocTynaTtel bopa, 3aKOoH pajiioaKTUBHOTO pacIaja;

®  @KJ1A0 POCCUTICKUX U 3apPYDOeHCHBIX YUEHBIX, OKA3aBIINX HAaUOOJIbIIEE BIUSHUE Ha
pa3Butue QU3NKH;
yMeThb

® onuceleamsv U O00BACHAMD peE3)AbMamsvl HAOJWOCHUN U IKCHEPUMEHMO08:
HE3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJCHHUS OT MAacChl MaJaloIero Tena;
HarpeBaHue ra3a IpHU €ro OBICTPOM CXKATUM U OXJIAXKACHUE MpHU OBICTPOM
paclIMpeHnH; TMOBBIIICHUE HABJICHUS ra3a IMpPU €ro HarpeBaHUU B 3aKpbITOM
cocyne; OpOyHOBCKOE JABM)KEHHE; OJJIEKTpU3alMg Tel IMpU HX KOHTAKTE;
B3aUMOJICUCTBUE TPOBOAHUKOB C TOKOM; JCHCTBME MAarHUTHOIO TMOJSA Ha
IPOBOJHUK C TOKOM; 3aBHCHMOCTb COINPOTHUBIICHHS THOJYNPOBOAHUKOB OT
TEMIIEpaTypbl M OCBELIEHUS; 3JIEKTPOMATHUTHAA WHIYKUUSA; PacIpoCTpaHEHUE
AJIIEKTPOMArHUTHBIX BOJH; AMcHepcus, uHTepdepeHuuss W Audpakuus CBETa;
U3JTy4E€HHE U TMOTJIOIIEHHE CBETAa aTOMaMH, JIMHEHYaThle CEeKTPhl; (PoTodP¢eKT;
PaAOaKTUBHOCTD;

® NpUEOOUMb NPUMEPBL ONBLIMOE, WIIOCMPUPYIOWUX, Ymo: HAOIIOICHUS U
HKCIIEPUMEHT CIIy>KaT OCHOBOM JUISI BBIBMKEHUS TUIIOTE3 U IOCTPOEHUS HAYYHBIX
TEOpHUM; HKCIIEPUMEHT II03BOJSET MPOBEPUTH HCTUHHOCTH TEOPETUYECKHUX
BBIBOJIOB; (pU3MYECKasi TEOPUS AAE€T BO3MOKHOCTb OOBSCHATH SIBJICHUS IPUPOJIbI U
HayuyHble (akTbl; (uU3NYECKas TEOpUsl TO3BOJSET MpEeACKa3bIBaTh  elle
HEU3BECTHBIE SBJICHUS U UX OCOOEHHOCTH; IPU OOBSICHEHUU IPUPOJAHBIX SIBICHUI
UCIIOJIB3YIOTCS (PU3MYECKHE MOJIENU; OAMH M TOT K€ MPUPOJHBIA OOBEKT WIH
SBJICHME MOKHO MCCJIEIOBaTh HA OCHOBE HCIOJb30BAaHUSA PA3HBIX MOJEIEH;
3aKOHBl (PU3MKU U (PU3MUYECKHE TEOPUU HMEIOT CBOM OMNPEIEICHHBIE T'PAHULIBI
NPUMEHUMOCTH;

® onucelieams YyHOaGMeHMAIbHbIE ONBbIMDBL, OKA3AGUIUE CYULECINBEHHOE GIUAHUE
Ha pazeumue Qu3uKu;

® NpuUMeHAmMb NOTYUeHHble 3HAHUA O PeuleHUs pu3uuecKux 3adau;

® onpedenams: Xapakrep (puzndeckoro mpoiecca 1o rpaduxy, rabmauie, GopmyIe;
MPOJYKTHI SJIEPHBIX PEAKIMi HAa OCHOBE 3aKOHOB COXPAHEHHUS AJIEKTPHUYECKOTO
3apsjia ¥ MacCOBOT'O YMCIIA;

® u3MepAmb: CKOPOCTh, YCKOPEHUE CBOOOJHOrO MaJIeHUsI; MacCy Tea, MIIOTHOCTh
BEI[ECTBA, CHIY, pPabOTy, MOIIHOCTh, OJHEPTUI0, KOIPPUIIMEHT TPEHUS
CKOJIBKEHMSI, BJIAXKHOCTh BO3AYyXa, YJIEIbHYIO TEINIOEMKOCTD BEIIECTBA, YACIbHYIO
TEIUIOTY IUIABJIEHUA JIbJA, 3JIeKTpuuyeckoe conporusienne, J/IC u BHyTpeHHee
CONPOTUBJIEHUE HCTOYHMKA TOKa, IIOKa3aTellb MPEJIOMJIEHUS BEIIECTBa,
ONTUYECKYIO CUJIY JIMH3bI, JUIMHY CBETOBOW BOJIHBI; MPEICTABIATH PE3YJIbTaThI
W3MEPEHHUH C YUYETOM UX MOTPEIIHOCTEM;

® npugOOUmMb NPUMEPBl NPAKMUYECKO20 HPUMEHEHUA QU3UUecKUx 3HAHUIL:



3aKOHOB MEXaHHKH, TEPMOJAMHAMHUKH U JJIEKTPOJAMHAMUKH B SHEPreTHKE;
pPa3IMYHBIX BHUIOB JJIEKTPOMATHUTHBIX W3JIYYCHHUH [JIi pa3BUTUS pPaaUO- H
TEJIEKOMMYHUKAIIM, KBAaHTOBOW (PU3MKM B CO3JaHUU SIIEPHON SHEPIreTHKH,
Ja3epoB;

60CNpUHUMAMb U HA OCHOGE NOJYUYEHHBIX 3HAHUIL CAMOCHOAMENbHO
oyenugamp wHpoOpMarmio, coaepxkamnryrocs B cooOmeHusx CMMU, HaydHO-
MOMYJISIPHBIX CTaThsIX; #CHOb308amb HOBbIE NH(GOPMAIMOHHBIE TEXHOJIOTUH JIJIS
noucka, oOpabOTKHU U MpeAbABICHU HHPOPMAIK TIO (PU3UKE B KOMITBIOTEPHBIX
0a3ax JaHHBIX U ceTsax (cetu MHaTepHeT);

HCI0JIb30BATHL NPHOOPeTeHHbIe 3HAHUSI W YMEHUS] B MNPAKTHYECKOi
AeATEeJIbHOCTH U NMOBCeIHEBHOM KU3HHU JIs1:

oOecnieyeHrs 0€30IaCHOCTU KHU3HEAESTEIbHOCTH B IMPOIECCE HCIIOJIb30BAHMS
TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEICTB pPagUuO- U
TEJIEKOMMYHHUKAIIMOHHOH CBSI3H;

aHaJlu3a U OLCHKM BJIMSHHUS Ha OPraHM3M 4YeJlOBEeKa WM JIPYyrHe OpraHu3Mbl

3arpsi3HEHUS OKPYKAIOIIEH CPEIbI;
PalMOHATIBHOTO TPUPOAONOJIB30BAHUS U 3AIIUTHI OKPYKAIOIIEH CPEBI;
OIIpCaACIICHUA CcOOCTBEHHOH IMIO3HNIIKWH I10 OTHOIICHHUIO K 3KOJOTN4YCCKUM np06neMaM.
OcHoBHoe conep:kanue (170 q)
(5 yacoB B HeJe110)
BBenenue (5 yac)
MarnutHoe noJie (20 u)

Nunykiuss MarHuTHOTO moJig. [IpuHIMN Cyneprno3uiud MarHUTHBIX TOJICH.
Cuna Amnepa. Cuna JlopeHua. DnaeKkTpou3sMepuTeNbHble MPUOOPHl. MarHuTHbIE
CBOMCTBA BEILECTBA.

MarnuTHbIi TOTOK. 3aKOH 3JIEKTpOMarHuTHoM nHAykuun @apanes. Buxpesoe
anektpuueckoe note. [Ipasuio Jlenna. Camonnaykuus. MTHAyKTUBHOCTB. DHEprus
MAarHMTHOTO MOJIS.

Jemoncmpayuu
MarauTHoe B3aUMOAECHCTBUE TOKOB.
OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
MarsurHbIe CBOMCTBA BEILIECTBA.
MarnuTtHas 3anuch 3ByKa.
3aBucumocTh D/]C MHAYKIHHA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.
3aBucumocTth D/JIC caMOMHIYKIIMUA OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U
WHYKTUBHOCTH TTPOBOJHUKA.

Jlabopamophwvie pabomwi

Hab6nronenue neiicTBrsl MAarHUTHOTO TIOJISI HA TOK
N3ydeHune sBIIeHUS 3JEKTPOMAarHUTHON MHIAYKIIUU

MexaHn4yecKHe K0J1e0aHUsA U BOJHBI (9 yac)

Mexanudeckue kKonebanusi. AMIUIUTYAA, IEPUOJ, YacToTa, (a3a KoJIeOaHuH.
YpaBHeHue rapMoHnYecKnXx KojeOanuii. CBOOOIHBIE U BBHIHYKICHHBIC KOJICOAHWS.
Pesonanc. ABrokonebanus. Mexanndeckue BoJHBEI. [lomepednbie u POI0JIbHBIE
BOJIHBL. JlJIMHa BOJHBI. YpaBHEHHE TrapMOHMYECKOW BosHbL. (CBOMCTBa



MEXaHUYECKUX BOJH: OTPaKCHUE, MpeloMIieHHe, WHTepdepeHnns, mudpaxius.
3BYKOBBIE BOJIHBI.

JJIeKTPOMATHUTHBIE KOJI€0AHUA U BOJIHBI (55 1)

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.
BriHyXeHHBIE 3JIeKTpOMarHuTHbIC KojieOanus. [lepeMeHHbI TOK. JlecTByOMINE
3HAYEHUS CWIIbI TOKA U HanpskeHns. KOHIeHCcaTop U KaTyllKa B IEMU HEPEMEHHOTO
TOKa. AKTHBHOE COIMPOTHUBIICHHE. DJIEKTPUUYECKHA pe3oHaHC. TpaHchopmarop.

[TpousBoACTBO, MTepeaada u MOTPEOICHUE FICKTPUICCKON IHEPTUH.
OnekTpoMarauTHOE ToJie. BuxpeBoe anekrpuueckoe mosne. CKOpOCTb 3JIEKTPOMarHUTHBIX
BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [IpUHIMIIBI pauOCBsI3U U TEJICBUACHHUS.

Cser kak aniekTpoMarauTHast BosiHa. Ckopoctsb cBeTa. nTepdepennus ceera. KorepeHTHOCTS.
Hudpakuus cera. JudppakuuonHas pemerka. [lonspusanus cBera. 3aKOHbI OTpa)XXeHUS U
npenomiieHus: ceera. [lonHoe BHyTpeHHee oTpaxkenue. [lucnepcus csera. Pasnuunble BUIbI
3JIEKTPOMArHUTHBIX U3JIy4EHUH, X CBOICTBA U MpaKTHUecKue npuMeHeHus. Popmyra TOHKOM
muH3bl. Ontudeckue npudopsl. Pazpemaromas crtocoOHOCTh ONTHYECKUX TPUOOPOB.

[Toctynatel  cneUMaJbHOM  TEOPUM  OTHOCHUTEIBHOCTH  DUWHIITEHWHA.
[IpocTpaHCTBO W BpeMs B CHEUHAJIBHOM TEOPUM OTHOCHUTENBLHOCTH. [loyHas
SHEprusi. DHEPTrusi Mokosl. PensaTUBUCTCKUM uUMITyJibC. CBSA3b MOJHOM SHEPTUU C
UMITYJILCOM U Maccoi Tena. JlepexT Macchl U SHEPTHUs CBA3H.

Hemoncmpauuu
CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.
OcuuiorpaMMa nepeMeHHOro TOKa.
KoHaeHcaTop B ey nepeMeHHOTo TOKa.
Karymika B ienu nepeMeHHoro ToKa.
Pe3onaHc B mocie0BaTeNbHON HENH EPEMEHHOTO TOKA.
CrnoxeHue rapMOHUYECKUX KOoJIeOaHuH.
['eneparop nepeMeHHOT 0 TOKa.
Tpancdopmarop.
W3nydeHnue u npueM 3JIeKTPOMAarHUTHBIX BOJIH.
OTpakeHHe U MPENOMIIEHUE MIEKTPOMAarHUTHBIX BOJIH.
WNuTtepdepentus u nudpaxius dIeKTPOMarHUTHBIX BOJTH.
[Tonstpu3aius 31€KTPOMAarHUTHBIX BOJIH.
Monynsius U A€TEKTUPOBAHUE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX
KOJICOaHMIA.
JleTexTopHbIN paIUuONIPUEMHHUK.
WuTtepdepenius ceera.
Hudpakuus csera.
ITosiHOE BHYTpEHHEE OTPAKEHUE CBETA.
[Tosyuenue cuekTpa ¢ MOMOIIbIO TPU3MBI.
[ToydyeHune ciekTpa ¢ mMOMOIIBI0 TUGPAKIIMOHHON PEIIETKH.
[lonspuzanus ceera.
CnexTpocCKoIl.
doToanmapar.



[IpoexuroHHbIN anmapar.
Muxkpockor.
Jlyma
Teneckon
CBoOonHbIe Ko1e0aHusl Tpy3a Ha HUTH U Ha MIPY>KUHE.
3anuck K01edaTeTbHOTO ABUKCHHUS.
BoiHyx1eHHbIE KOeOaHuUs.
Pe3onanc.
ABTOKOIEOaHUSI.
[TonepeuyHbie ¥ NPOOIHHBIE BOJIHBI.
OTpaxeHue U NpeaoMICHUE BOJIH.
Hudpakuus u uatepdepeHus BOJIH.
YacToTa KonebaHuil U BbICOTA TOHA 3BYKa.
Jlabopamopnvie padomot
N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.
OneHka JIJTMHBI CBETOBOM BOJIHBI IO HAOJIOICHUIO TU(PPAKIIUU HA IIEITH.
OmnpeneneHne oNTUUECKOM CUITBI U (POKYCHOTO PACCTOSIHUSI COOMPAIOIIEH JIMH3BI
N3MepeHune nokazaresis nperoMIICHUs CTEKIIA.

KBanroBasi puzuka (34 4)

['unoteza M.Ilnmanka o kBanTax. Potosrdpdexr. Onwitel A.I'.Ctonerosa.
VYpaBuenue A.JiHireriHa 1 ¢ortodpdexra. Goron. Onswitel I1.H.JIeOenesa u
C.M.BaBunosa.

[InanerapHass monens aroMa. KBaHTOBBIE MOCTyJaTel bopa W JMHEWdYaTbie
cnekTpel. ['mnore3a ne bpoins o BOJHOBBIX cBoMcTBax 4vactuill. Judpaxuus
a1eKTpoHOB. CoomHouieHue Heonpeoenennocmet [ etizenbepea. CnoumanHoe u
8bIHYIHCOEHHOe U3NyyeHue ceema. Jlazepsl.

Mogenu ctpoeHust aTOMHOTO spa. SAnepHbie cuibl. HykinoHHas moaens sapa.
OHeprus cBsi3u siapa. fAnepHsie crnekTpbl. SAnepHbie peakiuu. LlenmHas peakums
nenenus sanep. HAoepuas snepeemuka. Tepmosioepuviti cunmes. PaioakTUBHOCTb.
Jlozumempus. 3aKOH pamgHOaKTHBHOro pacnaga. Cmamucmuueckuii xapaxmep
npoyeccoé 8 Mukpomupe. JIiemeHmapuvle dacmuysl. DPyHOAMEHMATbHbIE
83auUMo0eticmaus. 3aKkOHbl COXPAHEHUsI 8 MUKPOMUDE.

Hemoncmpauuu
dotorddexr.
JInHenyaTele CIIEKTPBI U3JTYyYECHUS.
Jlazep.
CueTunK MOHU3HUPYIOIINUX YaCTHLL.
Kamepa Buiibcona.
doTorpadguu TPEKOB 3apsHKEHHBIX YaCTHII.

Jlabopamopnwie pabomut
HaOnroienre CriomHoro u JIMHEMYaThlX CIEKTPOB
Ctpoenne Beeaennoii (15 1)



Conneuynas cucrtema. 3Be3[bl U HUCTOYHHKH HUX 3Hepruu. CoBpeMEHHbIE
MPEACTABIICHUS O POUCXO0kKAeHUU U 3Boonnu CounHia u 38e31. Hama ["anaktuka.
Hpyrue ramaktuku. [IpocTpaHCTBeHHBIE MacIiTaObl HaOmogaeMoi BceneHHOM.
[IpyuMeHUMOCTh 3aKOHOB (DU3UKU JJIsi OOBSICHEHUS MPUPOJBI KOCMUYECKUX
00bekToB. «KpacHoe cMmelieHne» B criekTpax rajakThuk. CoBpeMeHHbIE B3TIISAbl Ha
CTPOEHHUE U IBOIIOLUIO BeeeHHOM.

Jemoncmpayuu
1. ®otorpaduu ConHia ¢ MATHAMH U POTyOEpaHIIaMHu.
2. ®otorpaduu 3B€3IHBIX CKOIUICHUN U Ta30MbLUIEBBIX TYMaHHOCTEH.
3. ®ortorpaduu rajJaKTUk.

Haobniooenusn

1. HaGmronenue coOTHEYHEBIX IISITEH.
2. O6Hapy>xenue BpauieHust ComHia.
3. HaGnroneHus 3Be3/JHBIX CKOIIJICHUH, TYMAHHOCTEHN U TaJlaKTHK.
4. KoMnbIoTepHOE MOJICITMPOBAHUE JBUKEHUSI HEOECHBIX TE.

POusnveckuil npakTukyM (10 u)
Oo6o0maromee nopropenue (154)
Pe3epB cB000IHOT0 y4eOHOTO BpemeHH (5 1)

TemaTtuueckui nnaH

No Tema Komn- B Tom uncne
ILII. BO
4acoB
YpPOKH | 1a0.pad0ThI | KOHTP.paOOThI
1 [ToBTOpEHUE 5 1
2 MarauTHOE 1oJjIe 20 17 2 1
3 MexaHnndeckue 10 8 1 1
KOJIEOAHUS ¥ BOJHBI
4 DIIEKTPOMarHUTHBIC 55 49 3 3
KOJIEOAHUS Y BOJHBI
3) KBanTaBas usuka 34 31 1 2
6 Ctpoenue 16 15 1
Bcenennoi
7 Htorosoe 15 12 2
ITOBTOPEHHUE
8 dusnueckuit 10 10
IPAKTUKYM
9 Peseps 5 5
Hroro 170 155 7 11




11 xmacc — 3 yaca
PABOYAS ITPOT'PAMMA
JJI51 OCHOBHOI'O OBHIEI'O OBPA3OBAHMUMS

ILnanupyembie pe3y/ibTAThl 0CBOCHHUS Y4€OHOI0 MpeaMera:

OO0s3arenpHbIe pe3yabTaThl U3ydeHus Kypca «Dusuka» npuBeAeHsbl B pa3iesne
«TpeboBaHMsI K YPOBHIO ITOATOTOBKM BBIITYCKHUKOB)», KOTOPBIMA IOJHOCTBHIO
COOTBETCTBYET  CTaHIapTy. [peOoBaHUS  HANpaBIE€Hbl HA  peaIu3alHuio
NEATEIbHOCTHOIO W JUYHOCTHO OPUEHTUPOBAHHOIO IMOAXOAOB; OCBOEHHE
YYAIMMHCS MHTEJUIEKTYaJbHOM M MPaKTUYECKOM JEeATEIbHOCTH; OBJIAJICHUE
3HAHUSIMU U YMEHUSIMU, HEOOXOMMBIMU B MIOBCETHEBHOM JKWU3HU, MO3BOJIAIOIIMMHI
OPUEHTUPOBATbCS B OKPY)KAIOLIEM MHUpPE, 3HAYUMBIMM JUI1  COXPAHCHMS
OKpY>Karollen cpesibl U COOCTBEHHOTO 3/10POBbBSI.

PyOpuka «3HaTh/IOHMMaTh» BKJIIOYAET TPEOOBAHUS K yueOHOMY Marepuaiy,
KOTOPBIM YCBAaMBAETCS M BOCIPOU3BOJIUTCS y4JalUIUMUCA. BBITYCKHHUKHM JTOJKHBI
NOHUMATh CMBICI H3Yy4aeMbIX (U3MUECKUX TMOHATHHM, (PU3MUECKHUX BEJIUYMH U
3aKOHOB.

PyOpuka «YMmeTh» BKIIOYaeT TpeOOBaHMS, OCHOBAaHHBIX Ha 0OJee CIOXKHBIX
BUJIAX [JEATEIbHOCTH, B TOM YHUCJIE€ TBOPYECKOW: ONUCHIBATH M OOBSICHITH
(bu3nyuecKue SIBICHHS U CBOMCTBA TEJ, OTJIMYATh TMIIOTE3bl OT HAYYHBIX TEOPH,

AcCJIaTbh BbIBOJIbI HA OCHOBAHHUH 3KCIICPUMCHTAJIbHBIX JAHHBIX, IIPUBOJUTDH MpUMEpPbI
MPAKTUYECKOTO HCIOJIb30BAaHUSl TOJYYEHHBIX 3HAHWM, BOCHPUHHUMATh M CaMOCTOSATEIBHO
olLleHUBaTh HH(popMaluo, cogepxairyrocs B CMU, HTepHeTe, HAyYHO-MIOMYJSPHBIX CTATHAX.

B pyOpuke «Vcnonb3oBaTh NpUOOPETEHHbIE 3HAHWA W yMEHUS B
MPAKTUYECKOM JIEITEIbHOCTH U MOBCEAHEBHOM JKU3HW MPEJICTABICHBI TpeOOBaHUS,
BBIXO/SIIIME 33 paMKU Y4YeOHOro mpolecca W HalEeJeHHblE Ha peleHue
pa3HOOOpa3HBIX )KMU3HEHHBIX 3a]1a4.

B pezynemame uszyuenusn gpusuku na 6a3060m ypoeHe yueHUK 001)4CeH
3HATH/MIOHUMATH

CMBICJI MOHATHI: QuU3nMUYecKoe SBICHHE, TUIOTE3a, 3aKOH, TEOPHs, BEUIECTBO,
B3aMMOJIEUCTBHE, FIEKTPOMATHUTHOE TOJI€, BOJHA, (POTOH, aTOM, aTOMHOE SIAPO,
MOHU3UPYIOIINE U3TyUeHUs, TUIAHeTa, 3Be3/1a, TajlakThKa, BeenenHnas;

CMbICJ (pU3HYECKUX BeJIMYHH: CKOPOCThb, YCKOPEHHE, Macca, Cujia, HMITYJbC,
paboTta, MexaHuuecKasi SHEpPIusi, BHYTPEHHSSl SDHEPrusl, a0COII0OTHAS TEMIIepaTypa,
CpelHsisi KWUHETHYECKas HSHEPrusi 4YacTHI] BEIIeCTBA, KOJMUYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN AJIEKTPUUECKUU 3aPs;

CMBICT hu3uuecKux 3aKOH06 KIIACCUYECKOW MEXaHUKH, BCEMHPHOTO TITOTEHUS,
COXpPAHEHMSI PHEPIUM, UMITYJIbCAa U DJIEKTPUUECKOTO 3apsiga, TEPMOJMHAMUKH,
AIEKTPOMArHUTHON MHIYKIUH, GOoTOdPDEKTa;

6KJ140 POCCUTICKUX U 3aPYOeIHCHBIX YUeHbIX, OKA3ABIINX HAaNOOJIbIlIee BIUSIHUE HA
pa3BUTHE PUBHKU;

yMeThb



onucvleams U 00vbACHAMb Pu3uuecKue A61eHuUs U C0lcmea mes: JBUXKEHUE
HEOECHBIX TEJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA T'a30B, KUIAKOCTEH
U TBEpPABIX TEJN; DOJIEKTPOMATHUTHYK)  HMHAYKIUIO,  PaclIpOCTpaHEHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3IyUYECHHUE U MOTJIOIICHUE
cBeTa aToMoM; (oTod3PdeKT;

omauyams TUNOTE3bl OT HAYYHBIX TEOPUM; Oenamb 6b160O0bI HA OCHOBE
DKCIIEPUMEHTAIIBHBIX JAHHBIX; HPUGOOUmMb HPUMEpPbl, NOKa3vlearuiue, 4mo:
HAOJIOICHUS U DKCIIEPUMEHT SIBJISIFOTCS OCHOBOM IS BBIIBIDKCHUSI THUIIOTE3 W
TEOpUH, TMO3BOJISIIOT MPOBEPUTH HCTUHHOCTH TEOPETUYECKUX  BBIBOJOB;
dbu3nydeckast Teopus 1aeT BO3MOKHOCTh OOBSCHATH U3BECTHBIE SIBJICHUS TIPUPO/IBI
U HayuyHble (aKThbl, IPECKA3bIBATh €IIe HEU3BECTHHIC SIBJICHUS;

npUEOOUmMb NPUMEPHl NPAKMUYECKO20 UCHOIb306AHUA (PUUYECKUX ZHAHUIL:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKH U DJJIEKTPOJAWHAMUKH B DSHEPIETHUKE;
Pa3JIMUHBIX BUJIOB DJJICKTPOMArHUTHBIX M3IY4YEHUN [JIs1 pa3BUTHUS Paauo |
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (DU3UKU B CO3JAHUU SIEPHONM DHEPreTUKH,
JIa3€pOB;

60CHpUHUMAMb U HA OCHO6E NOJIYYEHHBIX 3HAHUL CAMOCHIOAMENbHO
oyeHueamsb MHHOPMAIIUIO, cojepxkaltyrocs B coodmenusx CMU, HWarepHere,
Hay4YHO-TIOIYJISIPHBIX CTAThSIX;

HCIOJIb30BATh MNPHOOpPETeHHbIE 3HAHUA M YMEHHA B NPAKTHYECKOH
AeSITeJIbHOCTH M NOBCEITHEBHOM KU3HH JIJIS:

oOecrieueHus 0€30MACHOCTU JKU3HEACATEIHPHOCTH B TIPOIECCE HCIOIB30BAHMS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPUOOPOB, CPEACTB pPaauo- U
TEJIEKOMMYHUKAITMOHHOM CBSI3U.;

OIICHKM BJIMSHUSI Ha OPraHW3M YEJIOBEKAa M JPYrue OpPraHU3Mbl 3arps3HEHUs
OKPY>KAIOIIEN CPEBI;

pPalMOHAIIBHOTO MPUPOAOTOIb30BAHUS U 3aLIUTHI OKPYKAOLIEN CPEBI.

OcHoBHoe coaepskanue (1024ac)
Tema Nol OcHOBBI 3IEKTpOAMHAMUKY ( TIPOJIOTKEHUE )

MaruutHoe noJe. (17 gac)

MarunutHoe noJsie Toka. [lnazma. /leticmeue MacHUmMHO20 NOJIsl HA OBUNCYUUECS
3apsdfceHHble yacmuysl. SIBIEHUE 3JIEKTPOMArHUTHOM WHIAYKIHMHU. B3auMocBs3b
AIEKTPUYECKOTO U MArHUTHOTO TOJICH.

Jlemoncmpayuu
DNEeKTPOU3MEpPUTEIbHBIE PUOOPHI.

MarauTHoe B3auMOJICCTBHE TOKOB.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

MaruauTHas 3anuch 3ByKa.

3aBucumocTth DJIC HHAYKIHMHU OT CKOPOCTU U3MEHEHHSI MATHUTHOTO MOTOKA.

Jlabopamophwvie pabomwi



Ha6J'IIOI[eHI/Ie I[GﬁCTBHH MAardvTHOIO IIOJIsI Ha IMPOBOJAHHK C TOKOM.
I/I3y‘ICHI/Ie SABJICHHUA 3H€KTpOMaFHHTHOﬁ HHAOYKIHH.

Kosne0anust m BosiHbI (26 4ac)

MexaHnnueckue KojieoaHust
CB0OOHBIC U BBIHYK/ICHHBIE MEXaHHUECKHUE KOTeOaHusl.
Pe3onanc. [IpeBparnienune 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.
CBoOoIHBIE AIIEKTPOMArHUTHBIE  KOJeOaHus.

DIIEKTPOMATHUTHOE TOJIE. DINEKTPOMAarHuTHBIE BOJIHBI. BOJTHOBBIE CBOMCTBA CBETA.
Pa3nnuHblie BUJIbI 2IIEKTPOMArHUTHBIX U3TYyYE€HUN U UX IPAKTUUYECKUE TPUMEHEHUS.

3aKOHbI pacpocTpaHeHus cBera. OnrTuyeckue nNpuoopkl.

Jlemoncmpayuu
CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.
OcuuiuiorpaMma IepeMeHHOr0 TOKa.
['eneparop nepeMeHHOT o TOKa.
W3nydyeHne u npueM 3JIeKTPOMAarHUTHBIX BOJIH.
OTpakeHHEe U MPENOMIICHUE MIEKTPOMAarHUTHBIX BOJIH.
WNuTepdepenius caera.
Hudpakuus csera.
[lony4yeHne cekTpa ¢ MOMOUIBIO PU3MBI.
[Tony4yenue cekTpa ¢ MOMOIIbI0 JU(GPAKIUOHHON PELIETKH.
[lonspuzamus ceera.
[IpssMOTMHENHOE pacpOCTPAaHEHUE, OTPAKEHUE U TIPETIOMIICHHUE CBETA.
OnTuyeckue mpuodopsI

Jlabopamopnwie pabomut

OmnpeneneHue yCKOpeHUs CBOOOIHOTO MaICHUS C TTOMOIIBIO MasiTHUKA
N3mepenne rnokasaTess NpeJoMIICHHs CTEKIIA.
Omnpenenenre ONTUYECKON CUIIbl U (POKYCHOTO PACCTOSIHUS COOUpAIOLIeH TMH3BI.
N3mepenne IiIMHbBI CBETOBOM BOJIHBI C TTIOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

KBanroBasi puszuka u 3j1emeHThI acTpodusnku (23 yac)

T'unomesa llnanka o keanmax. ®otodddext. ®otoH. I unomesa de bpoiins o
801HOBbIX cBolicmeax yacmuy. KopnyckynsipHo-601Ho80u Oyanusm.

[Inanerapuas moaens aroma. KBaHnToBbie mocTynatsl bopa. Jlazepsl.

Crtpoenue atoMHOro siipa. SAnepusie cuibl. Jledekr Macchl U SHEPrus CBS3U
anpa. SlnepHas oSHepretuka. BnusHue HMOHM3MPYIOLIEH pagualdd Ha HKUBbIC
Opranu3Mmbl. /lo3a uznyuenus. 3aKOH paouoakmueHo20 pacnad. DiemeHmapHbvle
yacmuysl. Pynoamenmanvhvie 83aUMOOEUCMBUSL.

Hemoncmpayuu
dotorhdexr.



JIuHenyaTele CIIEKTPBI U3ITYYEHHUS.
Jlazep.
CueTuyrK MOHU3UPYIOLIUX YaCTHLL.
Jlabopamopnwie pabomut
Habnronenue TMHEeHYaThIX CIIEKTPOB.

Crpoenue Beesrennoit (3 uac)
ConHeuHass cucreMa. 3Be3bl M HWCTOYHMKM HX OBHepruu. [amakTtuka.
[IpocTpancTtBenHbie MacmTaObl  HaOmomaemoit  Bceenennoit.  Cogpemenmuvie

npeocmaenenus o npoucxoxcoenuu u ssonoyuu Coanya u 36e30. Cmpoenue u
2gonroyus Beenennotii

KanengapHo-temMaTuueckuii njian

No Tema Kon-Bo B ToM uncne
I1.11. qacoB
YPOKH 71a0.paboThI KOHTP.paOOThI
1 MarsurtHoe 1oJie 17 14 2 1
2 MexaHn4yeckue u 26 25 1
3JICKTPOMAarHUTHBIC
KoJicOaHus. BoyHbI
3 I'eomeTpuueckas 26 21 4 1
ONTHKA
4 KBanTaBas pusmka 23 21 1 1
5 CtpocHue Beenennoi 3 2 1
6 IToBTOpEeHUE 7 6 1
Hroro 102 88 8 6




