PABOYASA ITPOI'PAMMA
yueOHoro npeamera «®@usuka» 10 - 11 kiaccon

OcHoBHast 4acTh
Pabouas nporpamma npeamera "®usnka" (0a30BbIi ypoBeHb) 00s3aTeNbHON npenMeTHOM obnactu "Ecte-
CTBEHHBIC HAYKH" JJIsl CpeIHEro o0Iero oopa3oBanus pa3paboTaHa B COOTBETCTBUU:

¢ @enepanbublii 3aK0H "OO6 ob6pazoBanuu B Poccuiickoii @eneparuun’ ot 29.12.2012 Ne273-D3 (¢ uzmene-
HUSMH).
¢ denepanbHBIM roCcy1apCcTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM CPEAHEro 00111ero oopa3ona-
HUS, YTBEPXKIICH MMPUKa3oM MuHucTepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012
r. 3a Ne 413 (c mamenerusimu ot 29.12.2014 3a Ne 1645)
¢ ABTopckoii padoueii nporpammoit «®dusuka 10-11 knacc bazosiii ypoBerb» k YMK B.A. KacesHoBa 1o
penakmueit N.I'. BmacoBa — 2-e uznanue. — M.: Ilpoda , 2014 rox — 157, c.
¢ yueOnnkoMm «dusuka 10 kmacc ba3oBeiit YpoBenn» moa penakmnueii B.A. KacessHoBa 2-¢ u3n. — M.: [Ipoda
2014 ron,278c.
¢ yueOnukoM «Pusmka 11 kmacc ba3oBeiit YpoBenn» moa penaknueii B.A. KacessHoBa 2-¢ u3n. — M.: [Ipoda
2014 ron,272c.

ey u3ydyeHus GU3NKU B CpeIHEH 1IKOJIE CIEAYIOLIHE:

bopmupoBaHue y 00yJaromuXxcs yMEHUS BUIETh U TOHUMATh LIEHHOCTh 00pa30BaHUs, 3HAaUUMOCTh (pU3ne-
CKOTO 3HAaHUS ISl KAYKAOTO YEIOBEKa, HE3aBUCUMO OT €T0 MPOo(heCcCHOHABHON AeITeTbHOCTH; YMEHUH pa3-
Tr4YaTh (PAKTHI M OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOJIBI, BUICTh UX CBS3b C KPUTEPUSIMH OLIEHOK, (op-
MYJIMPOBaTh U 0OOCHOBBIBATh COOCTBEHHYIO [TO3ULUIO;

(dbopMHpoBaHHE y 00YJaIOMIMXCS 1[EJIOCTHOIO IPEICTABICHHS O MUPE U poJId (DU3UKHU B CO3/IaHUU COBpe-
MEHHOM €CTECTBEHHO - HAYYHON KapTUHBI MUPA; YMEHUS OOBACHATH MTOBEIEHNE O0BEKTOB U MPOLIECCHI
OKpY Karolle! JeHCTBUTEIbHOCTH — IIPUPOJHOM, COLMATIBbHOM, KYyJIbTYPHOU, TEXHUYECKOM CpeIbl, UC-
MOJIB3YSL U1 ATOTO (PU3NUECKUE 3HAHUS.

npuoOpeTeHre 00yJaroIMMHUCS OIbITAa Pa3HOOOPA3HOM AEATEILHOCTH, OIbITA ITO3HAHUS U CAMOIIO3HAHUS;
KJTIOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3IMUHBIX
BU/JIOB JI€ATEIbHOCTH, — HaBBIKOB PELICHUS MpoOIeM, MIPUHATHS pPELIeHH, TOUCKa, aHalu3a U 00paboTKu
nH(pOpMalIM1, KOMMYHUKATUBHBIX HaBbIKOB, HABBIKOB U3MEPEHUI, COTPYAHUUYECTBA, 3P PEeKTUBHOTO U 6€3-
OMACHOT0 MCIOJIb30BaHUS PA3JIMYHBIX TEXHUUECKUX YCTPOMCTB;

OBJIQJICHHE CUCTEMOW HAayYHBIX 3HaHUHN O (PU3MUECKUX CBOMCTBAX OKPYKAIOIIEro MUpa, 00 OCHOBHBIX
($uU3MYEeCKUX 3aKOHAX U O CIOCO0ax MX UCIOJIb30BAaHUS B MPAKTUYECKON JKU3HU.

IIPUMEHEHHE MOJyUYEHHBIX 3HAHUN U YMEHHUN JUIsl pEIICHUs TPAKTUYECKHUX 3a]a4 TOBCEHEBHOM JKU3HU, IS
obecrieueHHs: 6€30MaCHOCTH.

3agauu usyyeHus1 GU3NKHU:

o [IpuoOperenue yqauMucs 3HaHuH 0 MEXaHUYECKUX, TETIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBJIE-
HUSX, PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOIINX 3TH SIBIICHUS;

pabouast mporpamMma pa3zpaboTaHa Ha KJIacC ¢ pa3HbIM YPOBHEM €CTECTBEHHOHAYYHBIX 3HAHUM.

e OopMUpOBaHUE Y yUalIMXCs YMEHUN HaOI01aTh MPUPOIHBIE SIBJICHUS U BBITIOJIHSATH OIBITHI, JJAbopaTop-
HbIE pabOThI U SKCIIEPUMEHTAIIbHBIE HCCIIEI0BAHNUS C UCIOJIB30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB, IIUPOKO
IIPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

® 3HAKOMCTBO YYaIIUXCsl ¢ METOJOM Hay4YHOT'O MO3HAHUS U METOJIaMH HUCCIIEOBAaHUS OOBEKTOB U SBICHUI
IIPUPOJIBI;

o [loHumMaHue yJauuMucs OTIMYUI HayYHBIX JaHHBIX OT HETPOBEPEHHOM MH(pOpMAINY, IICHHOCTH HAYKU
IUIs1 yIOBJIETBOPEHUS OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YeTI0BEKa



e OByajeHre yyalllUMUCA TaKUMU OOLIEHAYYHBIMU OHATUAMHU, KaK IPUPOJHOE SIBJICHUE, IMITUPUIECKHI
YCTaHOBJIEHHBIN (hakT, mpobiiemMa, TUIoTe3a, TCOPETUUECKU BHIBOJI, PE3YJIbTAT SKCIIEPUMEHTAIbHOMN Mpo-
BEPKH;

[Ipumeuanue. JleiictBuTenpHas HaHUW. M iMeeT pa3iesieHre Mo LENSM JUIsl YYEHUKOB C BBICOKUM YPOBHEM
MOATOTOBKU U VISl YYEHUKOB € 0230BBIM YPOBHEM MOJTOTOBKH.

COJAEP)KAHUE KYPCA ®U3UKH B 10 KJIACCE
10 knace
(68 u, 2 u B HEIEMIO)
Brenenue (2 4)
®u3uka B NO3HAHUM BelleCTBAa, 110JIsl, IPOCTPAHCTBA M BpeMeHH (24)
dusnka — pyHAaMeHTaIbHast HayKa o mpupoje. UYto n3ydaer Gpusmka, e€ pojb 1 MECTO B COBPEMEHHON
Hayke. OU3MYECKUI SKCIIEPUMEHT, 3aKOH, Teopusi. DU3ndecKre MOACIIA U METOAbI HAYYHOI'O UCCIIEN0Ba-
Hud. Unes aromuszma. @yHaaMeHTalbHbIE B3aUMOAEHCTBHS.
Mexanuka (32 4)
Kunemaruka marepuaabHoil Touku (10 1)
I'panuipl IPUMEHUMOCTH KJIacCUYECKOW MexaHuKu. TpaekTopus. 3akoH nwxkenus. Ilepememenne. I1yTs.
CpenHsist myTeBasi © MTHOBEHHAsI CKOPOCTh. OTHOCUTENBHASI CKOPOCTh JBMXKEHUS Tell. PaBHOMEpHOE npsMo-
JIuHeHoe ABMKeHue. Y ckopenue. [IpsMoinnHeliHoe IBUKEHHNE ¢ IOCTOSIHHBIM yckopeHrueM. CBoOoiHOe
nageHue ten. KunemMaruka nepuoauueckoro ABMKeHUs. BpaiarenbHoe U KojiedaTeabHOE JBUKEHUS.
JAunaMuka matepuaabHoil Touku (10 u)
B3anmopeicteue Ten. [IpuHnmn otHocuTenbHOCTH ["annies n nHepuuanbHas cuctema orcuera. Ilepsalii
3akoH Herotona. Bropoii 3akon Hetorona. Tperuii 3akon HertoroHna. ['paBuTanmonsas cuia. 3aKoH BCeMUp-
Horo Tarorenus. Cuna tspkectu. Cuita ynpyroctu. 3akoH I'yka. Bec Tena. Cuna tpenus. [Ipumenenue 3ako-
HOB HeroToHa™*.
JlaGopatopnas padora Ne 1 «/3mepenne korpduiiieHTa TpeHUs CKOJIbKEHUS
JlaGopaTopHas padora Ne 2 «/[BreHue Tena 1o OKpyXKHOCTH MOJT AEHCTBHEM CHJI TSDKECTH U YIPYTOCTH»
Kounrpoabsnas padora Nel «Kunematrka v TMHaMHKa MaTEPUAITBHOM TOUKU»
3akoHnbl coxpanenus (7 4)
Nmnynbc MaTepuanbHONU TOYKU U CUCTEMBI. 3aKOH COXpaHeHUs umnynbca. Pabora cunbl. MomuocTs. Me-
XaHuuecKkas sHeprus cucreMsl Ten. [loteHnuansras sHeprusi. Kunernueckas sHeprusi. 3aKoH COXpaHEHUs
MEXaHUYeCKOM sHeprun. AOCOIIOTHO HEYNPYroe U aOCOIIOTHO YIPYroe CTOJKHOBEHHUS.
KonTtpouabnas padora Ne2 «3akOHBI COXpaHEHUS»
JAuHAMNKa MEePUOAUYECKOr0 IBHKEHNS (2 1)
TeJ B TpaBUTALMOHHOM 1oJie. [lepBas u BTOpast KOCMHUYECKHE CKOPOCTH. J{MHaMIKa CBOOOAHBIX Koneba-
Huit*. [IpeBpamienus suepruu npu kosjedanusx. KonedarenbHas cucteMa noJi AecTBUEM BHEUTHUX CHUII .
Pe3zonanc*.
PensitTuBucTckasi Mexanuka (3 4)
WNHBapraHTHOCTh MOZYJIsI CKOPOCTH CBETa B BakyyMme. IlocTynaTsl crienMaibHONM TEOPUH OTHOCUTEIIBHOCTH.
B3anmMocBsi3p Macchl U 3HEPTrUU CBOOOAHOM YacTUIbl. DHEprus mokos. OTHOCUTENBHOCTh BpeMeHn ™. Peis-
TUBUCTCKHI 3aKOH CIIOXKEHHUS CKOpOCTeil™.
Mouaexyasipnas ¢usuka (17 4)
MouJiekyJsipHasi CTPYKTYpa BemiecTsa (2 1)
Macca atomoB. MosnsipHas Mmacca. ArperatHble COCTOSIHUS BenlecTBa. MoJ1esIb CTPOEHHUS )KUIKOCTEH.
MoJiekyJasIpHO-KHUHETHYeCKAs TEOPUA UAeaJbHOro rasza (0 4)
MonexynsapHo-kuaetnudeckast Teopust (MKT) cTpoeHus BelecTBa u €e SKCIIepUMEHTAIbHBIC JOKA3aTelb-
cTBa. CTaTHCTUYECKOE OMMCAHKUE UICAIBHOTO rasa. PacpeneneHue MOJIEKyN HICaIBHOIO Ta3a 110 CKOpo-



cTsaM™*. AGCOMIOTHAs TeMIlepaTypa Kak Mepa cpeHel KHHEeTHYEeCKON IHEPIHH TEIJIOBOTO ABHKEHHSI YACTHII
BeliecTBa. [laBienue raza. YpaBHeHHE COCTOSHUS UEaIbHOIO ra3a. Y paBHenue MenneneeBa—Knanelipona.
N3onporiecchl.
JlabopaTopnasi pa6ora Ne 3 «3ydueHne H30TEPMHUECKOTO TPOIECcca B ra3e»
Tepmoaunamuka (5 4)
Buytpennss sHeprus. Pabota rasa npu n3onporueccax U Teruionepeaaya Kak crocoobl U3MEHEHUS! BHYTPEH-
Hel sHeprud. [1epBbliil 3aKOH TepMOAVMHAMUKHM. TeII0BbIe JBUTAaTENN U IPUHILIKI UX AeUCTBUA. BTOpon 3a-
KOH TEPMOJIMHAMUKH.
JlabopaTopHas padora Ne 4 «V3mepeHne yaenpbHOM TEINTIOEMKOCTH BEIIECTBAY
Mexannuyeckue BOJHbI. AKyCTHKA (4 1)
PacnipocTpanenue BosiH B ynpyroi cpeze. [lepuoandeckue BoHbL. 3ByKOBBIE BOJHBL. BricoTa 3ByKa. D -
dexr Jlomnepa.
KontpoabHas padora Ne3 «MonekynspHasi GU3uKa»
JuektpocraTuka (14 4)
Cuiibl 371eKTPOMArHUTHOI0 B3aMMO/IeiCTBHA HeNOABMKHBIX 3apsiaoB (9 1)
Onektpuueckuii 3apsia. KBanTtoBaHue 3apsana. Dnekrpusanus Tel. 3aKoH coXpaHeHus 3apsaa. 3akoH Kyio-
Ha. Hanmps»K€HHOCTB 3JIEKTPOCTATUYECKOT0 N0JIsA. JIMHUU HApsKEHHOCTH AJIEKTPOCTATUYECKOTO MOJS.
DneKTpruyecKoe NoJie B BellecTBe. [uanexkTpuku B anekTpoctaTuueckom noie. [IpoBogHuku B siek-
TPOCTATHYECKOM I10JI€.
KonTtpouabnas padora Ned «Cuia 37€KTpOMarHMTHOTO B3aUMOIEHCTBUSI HEMTOIBUKHBIX 3apsi10B»
JHeprus 3J1eKTPOMATHUTHOTO B3aMMO/eCTBUS HEeNMOABHKHBIX 3apsaoB (4 4)
[ToTeHunan 3aeKTpoCTaTUUECKOro NoJsl. Pa3HOCTh MOTEHIMANIOB. DJIEKTPOEMKOCTh YEAUHEHHOTO NPOBO/I-
HUKA U KOHJIEHCAaTOpa. DHEPTUs 3JIEKTPOCTaTUYECKOTO MOJIA.
Kounrtpoabnas padora Ne5 «DHeprus 371€KTPOMarHUTHOTO B3aUMOJICHCTBUS HETIOBUYKHBIX 3apsI0OB)»
[Tpumeuanue. Ha moBTOpeHue marepuaia 3a Kypc 9 kiacca u IpoBeJACHHE BXOIHON KOHTPOILHOM paboThI
oTBoauTCs 2 yaca. Ha moBTopenue u 06061enne matepuana 3a kypc 10 kitacca u mpoBeieHre UTOTOBOM
KOHTPOJIBHON pabOTHI OTBOAUTCS 2 yaca.

COILEPKAHHUE KYPCA ®U3UKHU B 11 KJIACCE
11 kaace
(684,29 B HEIEMIO)
DuiekTpoanHaMuka (21 4)
IMocTossHHBIN JIeKTPUYeCKHil TOK (9 4)
Onexrpuuecknii Tok. Cuia Toka. Mctounuk Toka B anexkrpudeckor nenu. J/1C. 3akon OMma nis oqHOpoA-
HOTO MPOBOJHUKA (y4acTKa IenH). 3aBUCUMOCTh YACTBEHOTO COMTPOTUBIICHHS POBOJHUKOB U MOTYIPOBO/I-
HUKOB OT Temneparypsl. CBepxmpoBoauMocTs. CoeMHEHNs NPOBOIHUKOB. 3akoH OMa /17151 3aMKHYTOM Lie-
nu. M3mepeHnne cuiibl TOKa U HanpskeHus. TennoBoe 1elcTBrE IIEKTPUIECKOro ToKa. 3akoH Jxoyns—
Jlenna.
KonTtpouabHnas pa6ora Nel «IlocTosTHHBIN 3JIEKTPUYECKHI TOK»
MarnuTtHoe 1noJie (0 4)
MaruuTHO€E B3auMoAeicTBE. MarHUTHOE TOJI€ IEKTPUYECKOTO TOKa. JINHUYM MarHUTHOW MHAYKUIUH. Jleii-
CTBHE MarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM. PamMka ¢ TOKOM B OJIHOPOJIHOM MarHUTHOM node. Jlei-
CTBHE MarHUTHOTO TOJIS Ha JBUXKYIIMECS 3apsikeHHble yacTullbl. Cuna Amnepa u cuna Jlopenna. [1po-
CTpaHCTBEHHBIC TPACKTOPHUH 3aPSKEHHBIX YaCTHUI] B MATHUTHOM Tosie*. B3anMoelicTBHe AIeKTPUIECKUX
TOKOB. MarHuTHBIN MOTOK. DHEPTUsi MAarHUTHOTO MOJIsl TOKA.

dyieKTpOoMarHeTusm (0 4)
OJ1C B MpOBOJHUKE, ABUKYIIEMCSI B MATHUTHOM TI0JI€. DJIEKTPOMAarHuTHasi MHAYKIUA. CaMOUHTYKIIHSI.
Hcnonb30BaHuE 3E€KTPOMAarHUTHOW HHAYKIIMU. DJIEKTPOMarHuTHoOE 1oJie. [ 'eHepupoBanre NepeMeHHOro



ANEKTPUYECKOTo ToKa. Ilepenaya anekTposHeprun Ha paccTosiHue. MarHuToO3IeKTpudecKas NHIYKLHS.
CB00OOIHBIE TApMOHHYECKHE AIEKTPOMArHUTHBIE KoJeOaHus B KOIe0aTeIbHOM KOHTYpe. DHEPTUs JIEeKTPo-
MarHUTHOTO IOJIA.

JlabopaTopnasi padora Ne 1 «/3yueHue siBieHUS AIEKTPOMarHuTHOM HHAYKIIUH

Kontpoabnas padora Ne2 «BonHoBbIe CBOMCTBA CBETa»

DJIeKTPOMArHUTHOeE u3jayuyenue (21 4)

HN3ny4denne u npuem 3J1eKTPOMATHUTHBIX BOJIH paano- 1 CBY - nuana3zona (54)

DneKTpOMarHuTHbIE BOJIHBL. PacnpocTpaneHue 3JeKTpOMarHuTHBIX BOJIH. DHEPrus, IEPEHOCUMas JJIEKTPO-
MarHUTHBIMU BOJIHAMHU. /[aBlieHNE U UMITYJIBC 3JIEKTPOMArHUTHBIX BOJIH,

CriexTp 37eKTpoMarHuTHBIX BOJIH. Pamno- u CBY - BonHbI B cpeacTBax cBs3u. PagnorenedonHas cBs3b,
paauoBEIIAHME.

BouanoBblie cBoiicTBa cBeTa (7 4)

[Mpunanumn [olirenca. [Ipenomnenue BonH. [TonHoe BHyTpeHHEe oTpaxenue. [ucnepcus cera. UHTEpde-
peHIMs BoJH. B3anMHoe ycuiienue u ocinalieHue BOJIH B IpocTpaHcTBe, KorepeHTHbIe HCTOYHUKY CBETA.
Hudpakmus ceera. Judpakaust cBera Ha mend. JudpaKkironHas penieTka.

JlabopaTopHas padora Ne 2 «HaGmroneHue nateppepeHny U TupaKkium cBeTa»

KBaHTOBasi TEOpHSA 3J1eKTPOMATHUTHOI'O U3JIy4eHHs M BemecTBa (9 1)

®oron. Pororddext. KopryckynsipHO-BOIHOBOI nyanu3M. BonHoBble cBoiicTBa yacTuil. COOTHOIIEHUE
HeonpeneneHHoctel I eiizenOepra. [lnanerapuas moaens atoma. Teopus atoma Bojopoza. [ umoresa

M. Ilnanka. [Tornomenne n uznydeHue ceera aromoM. OObsICHEHUE IMHEHYATOTO CIIEKTPa BOJIOPOA Ha
OCHOBE KBaHTOBBIX NoctynatoB bopa. Jlazep.

JladopaTopnasi pa6ora Ne 3 «HalOro1eHre THHEWHYATOrO U CIUIOIIHOTO CIICKTPOB UCITYCKAHUS)
KontpoabHnas padora Ne 3 «KBaHTOBast TEOpHSI AIEKTPOMATHUTHOTO U3JIyUEHHS M BEIIECTBAY

du3nka BbICOKMX Hepruii (9 1)

®du3znka aTOMHOro aapa (5 4)

CocraB aTOMHOTO si7jpa. DHEPrus CBSI3U HYKJIOHOB B siipe. EcTecTBeHHas paanoakTUBHOCTh. Buibl pagno-
AKTUBHBIX MTPEBPAILICHUI aTOMHBIX siIep. 3aKOH paJu0aKTUBHOTO pacmnaja. MickyccTBeHHas paJuoaKTHB-
HOCTh. Mcnonb3oBanue 3Hepruu Aenenus saep. AnepHas sHepretuka. LlenHas peakuus neineHus saep.
TepmosiaepHbIil cuHTe3. SnepHoe opyxue™. buonornueckoe 1eiCTBUE paAOaKTUBHBIX U3JIyUYE€HUH.
DJieMeHTapHble YacTHLBI (2 1)

Krnaccudukanus snemMentapHbix yactuil. Jlentons! u anponsr*. KBapku®. BzaumonelictBue KBapkoB™.
JJieMeHTHI acTpopusuku (5 1)

JIBoronusi Beeennoi (5 1)

Crpyxtypa Beenennoii. Paciiupenue Beenennoit™. 3akon Xa066ma*. OBomtonns panHeit Beenennoii*. O6-
pa3oBaHue ACTPOHOMHUYECKUX CTPYKTYp. DBOIIOHS 3BE31. OOpa3zoBaHue COJIHEUHOM CUCTEMBI. DBOJIIOLIUS
IJIaHET 3€MHOM TPYNIIbl. DBOJIIOIUS IJIaHET-TUTAaHTOB. BO3MOXHBIE clieHapuu 3Bojtonnu Beenen-

HOM. Mcronb30BaHre 3aKOHOB MEXaHUKHU ISl 0ObSCHEHUS ABM)KEHUSI HEOECHBIX TeN U I pa3BUTHUS KOC-
MHYECKHUX HCCIEIOBAHUH.

Kounrpoabnas padora Ne 4 «®Dusnka BEICOKUX dHEPTUid. AcTpodusnka

[Ipumeuanue. Ha noBTopenue marepuana 3a kypce 10 kiacca u mpoBeJieHHuE BXOAHONH KOHTPOJIbHOM paboThI
otBouTCs 3 yaca. Ha moBTopeHue u 060011eHne Marepraia 3a Becb Kypc (pu3MKH B CpeHel MIKoJe U Mpo-
BEJICHUE UTOTOBOW KOHTPOJIBbHOM paboThl oTBOaUTCA 13 yaca.

YueoHo-TeMaTnueckui miaan 10 kiaacc.

Ne KonudecTBo B ToM uncne
Tema

qacoB Ypoku | JlaboparopHubie | KoHTpobHBIC




3aHATHUS paboThI

1 | IToBTOpenwue 3a kypc 7 Kiiacca 2 2 1
2 | Beenenue 2 2
3 | Mexanuka 32 28 2 2
4 | MonekynsipHast (pu3uka 17 14 2 1
5 | DnekrpocraTuka 13 11 2
5 Hrorosoe nmoropenue 3a Kype 2 9 1

10 xnacca

Hroro 68 62 4 7

Y4yeOHo-TeMaTH4eckuid miian 11 kiaace.
B ToMm uncne
No KonnuectBo
Tema 4ACOB Vpoxi JlaGoparopusie | Kontpomnbhbie
3aHSATUS paboThI

1 [ToBTOpenue 3a xkypc 10 kinac- 3 5 1

ca
2 | DnekTpoauHaAMUKA 21 18 1 2
3 DIEeKTPOMarHuTHOE U3Iyde- 21 18 5 1

HUE
4 | ®u3uKa BBICOKMX IHEPIHid 7 7
5 | Actpodusuka 5 4 1
5 HToroBoe moBTOpEHHE 3a KypC 1 10 1

10-11 xmacca

HTtoro 68 59 3 6

Pe3yabTaThl ocBOeHMs Kypca
B cootBerctBuu ¢ TpedboBanuamMu @I'OC OO0 cucrema miIaHUPyEMBbIX pe3ylbTaToOB — INYHOCTHBIX, METa-
MPEIMETHBIX U IPEIMETHBIX — YCTAaHABIMBAECT U OMHUCHIBAET KJIACCH y4eOHO-IT03HABATEIbHBIX U YU€OHO-
MPAKTUYECKHX 3a/1a4, KOTOPbIE OCBAaMBAIOT yUalllhecs B X0Jie 00y4eHus, 0C000 BBIIEIAS CPEIU HUX T€, KO-
TOPBIE BBIHOCSTCS HA UTOTOBYIO OLIEHKY, B TOM YHUCJIE TOCYIapCTBEHHYIO HTOTOBYIO aTTECTALIMIO BBIITYCK-
HUKOB. Y CIENIHOE BHIIIOJHEHNE 3TUX 3a]1ad TPeOYeT OT yJallluXcs OBIAJCHUS CUCTEMOM yueOHBIX AeHCTBHIMA
(YHUBEpCAJbHBIX U CEUU(PUUECKUX IS KaXKI0T0 Y4eOHOro peIMeTa: peryasiTUBHBIX, KOMMYHUKATUBHBIX,
MIO3HABATENbHBIX) C Y4EOHBIM MAaTEPHAJIOM U, IPEKIE BCETO, C OTIOPHBIM YUEOHBIM MaTepHaJIoM, CITyKa-
MM OCHOBOH JIJIS1 TOCIIEAYIOIIEro O0yYEeHHUS.
JINYHOCTHBIMM pe3yabTaTamMu 00ydeHUs PU3uKe B cpeHel (TOTHOM) IIKOJIE SBISIOTCA:
B IIEHHOCTHO-OPUEHTALIMOHHOM c(hepe — YyBCTBO OPAOCTH 32 POCCUHMCKYIO (PM3UUECKYIO HAyKy, TyMa-
HU3M, IIOJIOKUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;
B TPYZIOBOH cpepe — rOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaiibHei el 00pa3oBaTenbHOM TpaeKTopuy;
B II03HABATENbHOM (KOTHUTUBHOM, HHTEIUIEKTYaJIbHON) chepa — yMeHHUe ynpaBiiaTh CBOEH MO3HABATENb-
HOHM IeITeNbHOCTHIO
MeTtanpeaMeTHbBIMM pe3yJibTaTaMu 00ydeHUs QU3UKE B cpe/iHEel (TIOTHOM) IIKOJIE SABIISIOTCS:
* HCII0JIb30BAHNE YMEHUN U HaBBIKOB Pa3IMYHbIX BUJOB I103HABATEIbLHOU JESATENILHOCTH, IPUMEHEHNE OC-
HOBHBIX METOIOB [TO3HAHUS (CUCTEMHO-UH(DOPMALIMOHHBINA aHAINU3, MOACITUPOBAHUE U T. J.) AJIS U3yUYEHUs
Pa3IMYHBIX CTOPOH OKPYXKAIOUIEW U JEHCTBUTEIBbHOCTH;
[ ]

MCTOJIb30BAaHNE OCHOBHBIX MHTEIICKTYAIBHBIX OIEpalii: popMymupoBaHie TMIIOTE3, aHAIU3 U CUH-
T€3, CPABHEHHE, CUCTEMATU3AlMs], BHIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBSA3€EH, IOUCK aHAJIOTOB;
YMEHHUE TeHepUPOBATh UICH U ONPEIEIIATh CPEICTBA, HEOOXOJUMBIE IS UX PeaTH3aliu;



YMEHHUE ONPENeNATh LeIH U 3a7a4i IeITeIbHOCTH, BEIOUPATh CPEACTBA PeaIU3alluu LIeJIeH U IPUMEHSTh UX
HAa TPaKTHKE;
UCIOJIb30BAHUE PA3IMUHBIX HCTOYHUKOB AJIS MOTydeHHs (pu3nueckoi HHPOpMaLuu, TOHUMaHUE 3aBUCUMO-
CTH CoJepXaHUs U (OPMBI MpeICTaBIeHIs HH(OPMAIIMU OT IIeJieii KOMMYHUKAIIMU | ajpecara.
IIpeameTHble pe3yabTaThl 00yueHHs (hU3MKe B CpeaHel (MOJIHOM) mKoIe Ha 0a30BOM YPOBHE IPE/ICTaB-
JICHBI I10 TEMAaTUYECKUM pa3ieiiaM.
IIpumeuyanue: HekoTopsle miIaHUpyeMbl IPEAMETHBIE PE3YIIbTAaThl HE OYIYyT pealn30BaHbl B IIOJHOM 00b-
eMe, IIOTOMY YTO B ILIKOJIE cTapasi MaTepuajibHas TEXHUYecKas 06a3a, 4acTb HEOOXOJUMOI0 000PYIOBaHMS
IUIs1 IPOBEJICHUSI SKCIIEPUMEHTOB, IEMOHCTPALUil U 1a00paTOPHBIX paboOT OTCYTCTBYeT.
10 kiace
BBenenue.
®u3uKa B IO3HAHUM BelleCTBAa, 10JIsl, IPOCTPAHCTBA U BPeMeHH
IIpeameTHble pe3yabTaThl 00yYSHHS JAHHOMN TEMBI TTO3BOJISIOT:
JaBaTh OIPEJICIICHUS MOHATHAM: 0a30Bble (PU3NYECKHUE BETMUMHBI, PU3HMUECKUI 3aKOH, HaAyYHas TUTIOTE3a,
MOJIeb B PU3UKE U MUKPOMHUPE, dJIEMEHTAapHAs YacTula, pyHaaMeHTaIbHOE B3aUMO/ICICTBHE;
Ha3bIBaTh: 6a30BbIe (PU3NUYECKHUE BEIIMUMHBI, KPATHBIE U 10JIbHBIE €IMHULIbI, OCHOBHBIE BU/IbI (PyH1aMEH-
TaJbHBIX B3aUMOJEUCTBUN, X XapAaKTEPUCTUKH, PaInyC IEHCTBUS;
JieN1aTh BBIBO/IbI O I'PAHMIIAX IPUMEHUMOCTH (PU3HUECKUX TEOPUH, UX NPEEMCTBEHHOCTH, CYIIECTBOBAaHUN
CBsI3€l U 3aBUCUMOCTEHN MeXly (PU3MUECKMMU BETMUYNHAMU;
MHTEPIPETHPOBATH (HU3NIECKYIO HH(POPMAITUIO, TOIYyYEHHYIO U3 APYTUX UCTOYHUKOB.
MexaHuka
Kunemarnka MaTepHaJIbHON TOYKH
IIpeameTHble pe3yabTaThl 00yYeHHS JAHHOH TEMBI TIO3BOJISIOT:
JIaBaTh OIPEEICHUs TOHATHAM: MEXaHUYECKOE JIBUKETE, MaTepUalIbHas TOUKaA, TEJIO0 OTCYETA U CUCTEMA
OTCYETA, TPAEKTOPHSI, PABHOMEPHOE MPSAMOJIMHENHOE ABUKEHHUE, PABHOYCKOPEHHOE U PaBHO3aMEIJIEHHOE
IIPSIMOJIMHENHOE ABM)KEHNUS, PABHOIIEPEMEHHOE JIBUKEHUE, IEPUOJNIECKOE (IBUKEHUE, FTAPMOHUYECKHE
KoJIeOaHMS;
UCIIOJIb30BAaTh JJIs ONMCAHNS MEXaHUUYECKOTO JIBWKEHUS BEIIMUUHBL: paANYC-BEKTOD, IEPEMELIEHHE, ITyTh,
CpeIHssl MyTeBas CKOPOCTh, MTHOBEHHAs! M OTHOCUTENIbHASI CKOPOCTh, MTHOBEHHOE U LIEHTPOCTPEMUTEIb-
HOE™ yCKOpEeHMs, IEPUO]I M YaCTOTa BPAILLEHUS U KOJIeOaHMUI;
Ha3bIBaTh OCHOBHBIE MOJIOKEHUSI KHHEMATUKU;
OIHCHIBATh IEMOHCTPAIIMOHHBIE ONBITHI boiisisl, BOCIIPOU3BOINUTE OMBITHI ['anuiies A u3y4eHus sBJIeHUs
CBOOOTHOT'O Ta/IEHUs TeJ, OMUCHIBATh SKCIIEPUMEHTHI 10 U3MEPEHUI0 YCKOPEHUS! CBOOOHOTO MaJIeHNUS;
JieNaTh BBIBOJIbI 00 OCOOEHHOCTSIX CBOOOJHOIO MaJJeHUs TEJl B BAKyyMe U B BO3/1yXE€;
IIPUMEHSIThH [TOJIyYE€HHBIE 3HAHUSI ISl pELICHUs 3a/1a4.

JAuHaMuKa MaTepHAJIbHONH TOYKH

IIpenmeTrHble pe3yJbTaThbl 00y4eHHs TaHHOU TEMBbI TO3BOJISIIOT:

e  J1aBaTh OMNpeJeNieHUs] MOHATHUAM: HHEPIHAJIbHAs CUCTEMa OTCUYEeTa, MHEPTHOCTb, CUJjla TSXKECTH, Chila
YIOPYTOCTH, CHJIa HOPMAJIBHOM PEAKLIMN OIOPHI, CHJIA HATSKEHUS, BEC TeNa, CHIIa TPEHUS TIOKOsI, CHJIA Tpe-
HUS CKOJIbKEHUS, CUJIa TPEHUS! KaueHMUS;

(dbopmynupoBaTh 3aK0HBI HbI0TOHA, MPUHIUIT CYTIEPIO3ULIMN CHUJI, 3aKOH BCEMUPHOT'O TATOTEHUS, 3aKOH
I'yka;

ONHUCHIBaTh ONBIT KaBeHanmia o n3MepeHnIo rpaBUTAllMOHHON ITOCTOSIHHOM, OMBIT IO COXPAHEHUIO COCTOS-
HUS TIOKOSI (OTIBIT, TOATBEPKJAIOIINI 3aKOH WHEPIIUH ); SKCIIEPUMEHT IO U3MEepeHHI0 K03 uIeHTa Tpe-
HUS CKOJIb)KEHUS;

JIeJIaTh BBIBOJbI O MEXaHU3ME BOZHUKHOBEHUS CHJIBI YIIPYTOCTH € TIOMOIIBIO MEXaHUYECKONW MOJIEIH KPH-
CTaJlIa;



IIPOrHO3MPOBATh BIMSIHUE HEBECOMOCTH HA MMOBEACHUE KOCMOHABTOB IIPU JJIUTEIBHBIX KOCMUYECKHUX
0JIETax;

IIPUMEHATH ITOJIyYCHHBIC 3HAHUS ISl PELICHH 3a/1a4.

3aKoHBI COXpaHeHUs!

IIpeameTHble pe3yabTaThl 00yYCHHS JAHHOMN TEMBI TTO3BOJISIIOT:

JlaBaTh OIIPEEICHUSI TIOHATHAM: 3aMKHYTasi CHCTEMA, pEaKTUBHOE JABM)KEHUE; YCTONUNBOE, HEYCTOWYMBOE U
0e3pa3IMyHOe paBHOBECHS; OTEHIIMAIbHBIE CHIIbI, KOHCEPBAaTHBHAs CHCTEMA, a0COIIOTHO YIPYruil u abco-
JIOTHO HEeYNpyruil yaap; pu3nueckum BeIMunHaM: UMITYJIbC TeNa, paboTa CUilbl, MOIIHOCTh, TIOTEHLIUAIIb-
Hasl, KHHETUYECKAsl U MIOJIHASI MEXaHUYECKasl DHEPIHs;

(bopMynMpOBaTh 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTHU C YUETOM I'PAaHUIl UX IPUMEHUMOCTH;

JIeJIaTh BBIBOJBI M YMO3AKIIIOUEHUS O MPEUMYIIECTBAX UCII0JIb30BAHUS DHEPIETUUECKOT0 MOAX0 A IIPU
peLIeHnN psiia 3a/1a4 JUHAMUKU.

JAMHAMHUKa NepHOANYECKOr0 IBHKEHHS

IIpeameTHble pe3yabTaThl 00yYeHHS JAHHOHN TEMBI TIO3BOJISIFOT:

JaBaTh OIPEJIEIICHUS TIOHATHSIM: BBIHY)K/JICHHbIE, CBOOOIHBIC (COOCTBEHHBIE) U 3aTyXaIOIIHe KOIeOaHus ™,
pe3oHaHC*; GU3NYECKUM BeJIMYMHAM: TIepBasi U BTOpasi KOCMUYECKHUE CKOPOCTH, aMIUIUTY/1a KojaeOaHMii;
IPUMEHSTh IPUOOPETEHHBIE 3HAHUSI O SIBIICHUM PE30HAHCA JJIs PEIIeHHUs IPaKTUUECKUX 3a]a4, BCTpeyaro-
IIUXCS B TIOBCETHEBHOM JKU3HU™;

IIPOrHO3UPOBATh BO3MOKHBIE BAPUAHTHI BBIHYX/IEHHBIX KOJe0aHHUI OTHOTO U TOTO K€ MasTHUKA B cpellax ¢
pa3HOi IIIOTHOCTHIO;

—/1e7aTh BBIBOJIBI M YMO3AKJIIOUEHUS O AETAISAX MEXIYHAPOAHBIX KOCMUYECKUX ITPOTPAMM, UCIIOJIB3YsI
3HaHUA O NIEPBOM U BTOPOM KOCMHYECKUX CKOPOCTSX.

PenssTuBHCTCKAsA MeXaHMKA

IIpeameTHble pe3yabTaThl 00y4eHHS JAHHOH TEMBI TIO3BOJISIOT:

— JlaBaTh OIpeJieNIeHus MOHATHAM: paauyc llIBapiimmibaa, TOpu30HT COOBITHI, SHEPTUS TIOKOSI TENa;
(bopMyIMpOBaTh MOCTYIATHI CHEIMATBHON TEOPUU OTHOCUTEIBHOCTH U CIIACTBUS U3 HUX;

OIMCHIBATh MPUHIMIHAIBHYIO CXeMy onblTa Maiikenscona—Mop 1u;

JieNaTh BBIBOJ], YTO CKOPOCTh CBETA — MAKCHUMAaJIbHO BO3MOKHAsI CKOPOCTh PaclpoCTpaHEHUs Jr000ro
B3aHMOJCHCTBUS;

OLIEHHUBATh KPUTHUUECKHUM painyCc YEPHOM ABIPHI, SHEPTUIO ITOKOS YaCTHII;

OOBSCHATH YCIOBHUS, IPU KOTOPHIX TPOUCXOAUT aHHUTUIISLIUS U POXKJIEHUE MTapbl YaCTHULI.

MouekyasipHas puzuka

MouJiekyJsipHasi CTPYKTYpa BelllecTBa

IIpeameTHbIe pe3yabTaThl 00y4eHHS JAHHOM TEMBbI TTO3BOJISIIOT:

JlaBaTh OIpeJIeNIEHUs MMOHATHAM: MOJIEKYJa, aTOM, M30TOIl, OTHOCUTENbHAst aTOMHAs Macca, IeeKT Macchl,
MOJIb, IOCTOSIHHAs! ABOTraipo, MOHU3ALMS, [1J1a3Ma;

Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U OCHOBHYIO (PU3NYECKYIO MOJIENIb MOJIEKYISIPHO-KHHETUYECKON TEOPUH
CTPOCHHUSI BEIIECTBA;

KJIacCU(UIIMPOBATh arperaTHble COCTOSHUS BEIIECTBA;

XapaKTepU30BaTh U3MEHEHHS CTPYKTYpPBbI arperaTHbIX COCTOSIHUMN BeIIecTBa MPH (a3oBbIX Mepexoax.
Mounekynspko-KHHETH4eCKasi TEOpUs HACAIBHOTO ra3a

IIpenmeTtHble pe3ynbTaThl 00yYeHHS JAHHOM TEMBbI TTO3BOJISIOT:

JlaBaTh ONPENEICHUSI TOHATUAM: MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKUE TAPAMETPhI; CTALIMOHAPHOE
PaBHOBECHOE COCTOSIHHUE ra3a, TeMIepaTypa HIeaIbHOT0 ra3a, abCONIOTHBIN HY/Ib TeMIEpaTyphbl, H30IPO-
L[ECC; U30TEPMUUECKH, N300apHBII U N30XOPHBII MPOIIECCHI;

BOCIIPOU3BOJUTH OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH, 3aKOH JlanbToHa, ypaBHEHHE
Knanelipona—Menpeneena, 3akoH boins—Mapuotra, 3akoH I'eit-JIroccaka, 3akon lapss;
(GopMyIMpOBaThH YCIOBUS MI€AIBHOCTH Ta3a, a TAKXKe ONMUCHIBATh BJICHUE HOHU3ALNM;



UCIOJIb30BaTh CTATUCTUYECKUH MOIXO JUIsl OMUCAHUSI IOBEIEHUSI COBOKYITHOCTH OOJIBIIOTO YKcia YacTHII,
BKJIFOYAIOLIUI BBEIEHHNE MUKPOCKOIMMYECKUX U MAKPOCKOMMMYECKUX ITAPAMETPOB;

OMMCHIBATH IEMOHCTPALIMOHHBIE SKCIIEPUMEHTBI, TO3BOJISIOIINE YCTAHOBUTD IS ra3a B3aUMOCBS3b MEXIY
ero JaBiieHuEeM, 00BEMOM, MAaCCO M TEMIIEPaTypOii;

OOBSICHATH Ta30BbIE 3aKOHBI HA OCHOBE MOJICKYJISIPHO-KUHETUYECKOI TEOpHH;

MPUMEHSITH [TOJIYYCHHBIC 3HAHUS 1711 OOBSICHCHHUS SIBIICHUSIMU, HAOTIOAAEMBIX B IIPUPOJIC U B OBITY.
Tepmoaunamuka

IIpenmeTHble pe3yJibTaThbl 00YUeHUS JTAHHOW TEMBbI TO3BOJISIOT:

— JlaBaTh OIpeeNCHUS MOHATUSAM: TEIUI000OMEH, TEeIJIOU30JIMPOBAaHHAs CHCTEMA, TETJIOBOU JABUTATENb, 3a-
MKHYTBIHA IIUKJI, HEOOpATUMBIN ITpoLecc; PU3NYECKUX BETUUHUH: BHYTPEHHSS

SHEPrusl, KOJIUYECTBO TEILIOTHI, KO3()PHUIIMEHT MOJIE3HOT0 NEHCTBHUS TEIIOBOTO BUTATEIIS;
(bopMyIMpOBaTh MEPBBINA U BTOPOU 3aKOHBI TEPMOIUHAMUKH,

OOBSICHATH 0COOEHHOCTH TEMIIEPATYPhI KaK IMapaMeTpa COCTOSHUS CHCTEMBIL;

OIMCBIBATH OMBITHI, WIUTFOCTPHUPYIOIINE N3MEHEHHE BHYTPEHHEH YHEPTUH TeJa MIPHU COBEPILICHUH PaOOTHI;
JIeTIaTh BBIBOJ] O TOM, YTO siBJIeHUE TU(dy3Un ABISETCS HEOOPATUMBIM MTPOIIECCOM;

MPUMEHSITh IPUOOPETEHHBIE 3HAHUS 110 TEOPUHU TETUIOBBIX JABUTATENEH Ui PAllMOHATBHOTO TPUPOIOTIONb-
30BaHMS U OXPaHbl OKPYKAIOIIEH Cpesbl.

MexaHn4yecKkue BOJHbI. AKYCTHKA

IIpenmeTrHble pe3yJabTaThbl 00YUeHUS JAHHOM TEMBbI TO3BOJISIIOT:

JlaBaTh OIPENEICHUSI TOHATHAM: BOJIHOBOW IIPOLIECC, MEXaHUUECKasl BOJIHA, IPOOJIbHAS MEXaHUYeCKast
BOJIHA, IIOTIEPEUNIIM MEXAHUYECKasi BOJIHA, FTApMOHUYECKAasl BOJIHA, JUIMHA BOJIHBI, TOJISIPU3ALINS ™, ITIOCKOCTh
MOJIApU3aluu *, 3ByKOBasl BOJIHA;

HCCIIE0BATh PACIIPOCTPAHCHUE CEMCMUYECKUX BOJIH, SIBJICHUE MOJISIpU3AIIUN*;

JIEKTPOCTATHKA

Cuiibl 3J1IeKTPOMArHUTHOT'0 B3aUMO/IeliCTBHS HENMOABHKHBIX 3aPS10B

IIpeameTHbIe pe3yabTaThl 00yYeHHs JaHHOM TeMbl O3BOJISIOT: *

JlaBaTh ONPEEICHUS MOHATUAM: TOYCUHBIN 3aps/l, IEKTPU3aLUs TEJ, DIEKTPUUECKH U30JIMPOBaHHAs
cucTeMa Tell, SJIEKTPUYECKOe T0JI€e, IMHUN HAIPSXKEHHOCTH AJIEKTPOCTATUYECKOT 0 T0JIsI, CBOOOIHBIE U CBS-
3aHHBIE 3aps1/ibl, MOJIAPU3ALUS AUDIEKTPHUKA; PU3NUECKUX BETUUMH: AIEKTPUUECKUH 3apsil, HAaIpsS>)KEHHOCTh
ANEKTPOCTATUYECKOTO MOJIsI, OTHOCUTENbHAS JUAJIEKTPUUECKasi IPOHUIIAEMOCTb CPEJIbl, TOBEPXHOCTHAS
IJIOTHOCTb CPEJibl;

(bopMyIIMpOBATh 3aKOH COXPAHEHMsI SJIEKTPUUECKOTO 3apsiia U 3akoH KyloHa, rpaHuLbl UX TPUMEHUMOCTH;
OTHCHIBAThH IEMOHCTPAIIMOHHBIE SKCTIEPUMEHTHI IO AIEKTPU3AINH T U OOBIACHATH UX PE3YIbTAThI; OITUCHI-
BaTh DKCIEPUMEHT 10 U3MEPEHUIO AIEKTPOEMKOCTH KOHACHCATOPA;

MIPUMEHSITH MTOJIyYeHHbIE 3HAHUS JJIsI 0€30MaCHOTO MCIOIb30BAHUS OBITOBBIX IPUOOPOB M TEXHHUUECKUX
YCTPOUCTB — CBETOKONMPOBAILHON MalllUHBI.

JHeprus 3J1eKTPOMATHUTHOI0 B3aMMO/IeiiCTBUS HeNOABHKHBIX 3apsii0B

IIpenmeTrHble pe3yJbTaTbl 00y4eHHs JTaHHOW TEMBbI TO3BOJISIOT:

—/1aBaTh ONpeeNIeHUs] NOHATHUAM: SKBUIIOTEHI[aIbHAsI TOBEPXHOCTh, KOHJIEHCATOP, IPOBOJHUKH, TUIJIECK-
TPHUKH, MOJTYINPOBOAHUKY; GU3NYECKUX BEIMYMH: MOTEHIMAI 3JIEKTPOJIUTUUYECKOTO MOJIs, Pa3HOCTh MOTEH-
LMAJIOB

— OIKCHIBATH SIBJICHUE DJIEKTPOCTATUUECKON MHIYKIINH;

OOBSICHATH 3aBUCUMOCTb JIEKTPOEMKOCTH TNIOCKOT0 KOHJIEHCATOpa OT IJIOIA I IJIACTUH U PaCCTOSHUS
MEXy HUMHU.

11 kuace
IocTOAHHBIN 3JIeKTPUYECKUI TOK



IIpeameTHbIe pe3yabTaThl 00yYeHHS JAHHOM TEMBbI TIO3BOJISIIOT:

— J1aBaTh OINPEACICHUS OHATUAM: YIEKTPUUCCKUHN TOK, TOCTOSTHHBIN MJIEKTPUYECKUHI TOK, ICTOYHHK TOKA,
CTOPOHHHUE CHJIBI, CBEPXIIPOBOIUMOCTD, IBIPKA, IIOCIEI0BATEIBHOE U APAJUIEIBHOEC COCIUHEHNE TIPOBO/-
HUKOB; (pM3MUECKUM BeIHMUMHaAM: cuiia Toka, 3J(C, copoTHBIeHNE MPOBOAHNUKA, MOIIHOCTD JJICKT-
PUYECKOI0 TOKa;

OOBSICHATH YCIIOBUS CYIIECTBOBAHUS JICKTPUIECKOTO TOKA;

OIHCHIBATh IEMOHCTPALIMOHHBII OIBIT HA MOCJIEI0BATEILHOE U MApAJIENbHOE COEUHEHHNE TPOBOJHUKOB,
TEIUIOBOE JIEUCTBHE MIEKTPUUECKOrO TOKA, IIepeiady MOIIHOCTH OT UCTOYHUKA ITOTPEOUTEII0; CaMOCTOs-
TEJIbHO IPOBEACHHBIN IKCIEPUMEHT 10 U3MEPEHUIO CHJIBI TOKA U HANPSDKEHUS C TOMOIIBIO0 aMIIEPMETPa U
BOJIbTMETPA;

UCII0JIb30BaTh 3aKOHbI OMa U1 OHOPOAHOIO ITPOBOJAHMKA 3aMKHYTOH LIETH, 3aKOH [ Koymsa—

Jlenna 1151 pacuera 3JIEKTPUYECKUX LiEeNEN.

MaruurtHoe moJie

IIpeameTHble pe3yabTaThl 00yYeHHS JAHHOHN TEMBI TIO3BOJISIFOT:

JlaBaTh OIPE/EICHUS] TOHATHSAM: MarHUTHOE B3aUMO/IEHCTBUE, TMHUM MArHUTHONW MHAYKLIHUH, OJTHOPOJIHOE
MarHuTHOE 1oJie, COOCTBEHHas! UHAYKLUS; (U3NYECKUM BEJIMYMHAM: BEKTOP MarHUTHOW MHIIYKIIMH, Bpa-
LIA0IIMA MOMEHT, MarHUTHBIN NOTOK, cuiia Amrepa, cuia JIopeHa, MHIyKTUBHOCTb KOHTYpa, MarHUTHAast
IIPOHULIAEMOCTD CPEJIBL;

(dbopMynMpoBaTh NpaBuiIo OypaBUYMKa, IPUHIMI CYIIEPIIO3ULIMN MAarHUTHBIX 110JIEH, TPABUJIIO JIEBOH PYKH,
3aKOH AMIIEpa;

OIMCHIBATh (PyHJAaMEHTAIbHBIE (PU3MUECKUE ONBITH DpcTea u AMiepa;

M3y4aTh JBUKEHHE 3apsHKEHHBIX YACTHI] B MArHUTHOM IIOJIE;

HCCIIEI0BaTh MEXaHU3M 00pa30BaHUs U CTPYKTYPY paJuallMOHHbIX [TOSICOB 3€MJIM, IPOrHO3UPOBATh U
aHAJIM3UPOBATh UX BIMSHUE HA )KU3HEIEATEIbHOCTh B 36MHBIX YCIOBUSIX.

JIEKTPOMArHEeTHU3M

IIpeameTHbIe pe3yabTaThl 00yYeHHS JAHHOM TEMBbI TTO3BOJISIIOT:

— JIaBaTh OIIPEAEICHUS OHATUAM: YIEKTPOMArHuTHas: MHAYKLINS, UHAYKIIMOHHBINA TOK, CAMOMHIYKLIUS,
TOKH 3aMbIKaHHE U pa3MbIKaHUs, TpaHCPOpMATOp; PU3NUECKUM BeluurnHaM: 3¢ (eKT TpaHCPopMaLuy;

— (opmynupoBaTh 3akoH Dapazest (3IeKTPOMarHuTHOM HHIYKTUBHOCTH ), TpaBuiio JIeHna;

— ONUCBIBATH JIEMOHCTPALIMOHHBIE ONbITHl Papajies ¢ KaTylIKaMu U IIOCTOSHHBIM MarHUTOM, SIBJICHHE
AJIEKTPOMAarHUTHOW MHIYKIIHH;

— MPUBOJAUTH IPUMEPHI UCIIOJIb30BAHUS SBJIECHUS 3JIEKTPOMAarHUTHON MHAYKLIUU B COBPEMEHHON TEXHHUKE:
JIETEKTOpe MEeTaljia B a3poropTy, B Oe3/1e Ha MarHUTHOM noayike, ObIToBeIx CBY - nevax, 3anucu 1 Boc-
NPOU3BEACHNUU HH(OpMAINK, a TAK)KE M FeHepaTopax NePeMEHHOI0 TOKa.

JJIEKTPOMATHUTHOE H3JTyYeHHe

N3iay4yenne u npueM 3J1eKTPOMATHUTHBIX BOJH paauo- 1 CBY - nuanasona

IIpenmeTrHble pe3yabTaTbl 00y4eHHs JTaHHOW TEMBbI TO3BOJISIOT:

— JlaBaTh OIpeeNeHUS OHATUSAM: AIEKTPOMAarHuTHas BOJIHBI, Oeryiias rapMOHHYECKast AIEKTPOMarHuT-
Hasi BOJIHA, TJIOCKO TMOJISIPU30BaHHas (MU JIMHEHHO-TIOJISIPU30BaHHAas ) 3JIEKTPOMarHiTHas BOJIHA, TUIOC-
KOCTb MOJISIPU3AIMH JEKTPOMarHUTHOM BOJIHBL, (PPOHT BOJIHBI, Ty, PaAUOCBA3b, MOAYIISALIMS U JE€MOTYIs-
IIUS CUTHAJA; (PU3MUYECKUM BEJTMYMHAM: JUIMHA BOJHBI, TOTOK SHEPTUH U IUNIOTHOCTh OTOKA SHEPTHHU JIEK-
TPOMAarHUTHOM BOJIHBI, UHTEHCUBHOCTb AJIEKTPOMATrHUTHON BOJIHBI;

— OOBSICHATH 3aBUCUMOCTh MHTEHCUBHOCTH 3JIEKTPOMArHUTHOM BOJIHBI OT PACCTOSIHUS 10 MCTOYHHUKA U3ITY-
YEHMSI U €r0 YaCTHUJL;

— ONUCHIBATh MEXAHU3M JIaBJICHUS 3JIEKTPOMAarHUTHON BOJIHBI;

— KJ1acCU()UIUPOBATh JUANAa30Hbl YACTOT CIIEKTPA HIEKTPOMArHUTHBIX BOJIH.

BoJiHoBbIE CBONICTBA CBETa

IIpeameTHbIe pe3yabTaThl 00yYEHHS JAHHOM TEMBbI IIO3BOJISIFOT:



JlaBaTh OINpPEEICHUs] TOHATHSAM: BTOPUUHBIE 3JIEKTPOMarHUTHbIE BOJIHBI, MOHOXpOMAaTHYECKasl BOJIHA,
KOT'€pEHTHBIE BOJIHBI M HICTOYHUKH, BPEMsI U UTMHA KOT€PEHTHOCTH, MPOCBETICHUE ONTUKU;
dbopMynupoBath npuHIMI [Tolirenca, 3aK0H OTpaykeHUs BOJIH, 3aKOH MPEJIOMJIICHHUS,

OOBSICHSITH KAYECTBEHHO SIBJICHUS OTPAXXCHHS M MTPEIIOMIICHHS CBETOBBIX BOJIH, SIBJICHHE MTOJIHOTO BHYTPCH-
HEro OTPaKECHHUS;

OIMHMCHIBATH IEMOHCTPAIIMOHHBIE SKCTICPUMEHTHI TI0 HAOJIOICHUIO SIBIICHUH AUCTICPCHH, HHTEp(EepeHITNN 1
TUQPaKIIH CBETA;

JIeNIaTh BBIBOJIBI O PACIOJIOKEHUU JUPPAKIIMOHHBIX MUHUMYMOB Ha SKpaHe 3a OCBELICHHON HIEIbIO.
KBaHTOBas1 Teopus 3/1eKTPOMATHUTHOIO U3JIy4eHHUS U BellleCTBA

IIpenmeTHble pe3yJibTaThbl 00YUeHUS JTAHHOW TEMBbI TO3BOJISIIOT:

JaBaTh onpenenaeHus MoHATUIM: Gorodddext, padboTa BeIXxoaa, GOTOINEKTPOHBI, POTOTOK, KOPIYCKYJISIPHO-
BOJIHOBOM yaJIU3M, SJHEPIreTUYECKUN YPOBEHb, DJHEPIUsl HOHU3ALUHN, TMHENYaThIA CIIEKTP, CIIOHTAHHOE U
MHIYLIUPOBAHHOE U3JIyYE€HHUE, JIa3ep, MHBEPCHAsl HACEJIEHHOCTh SHEPIreTUUECKOI0 YPOBHSI, METaCTaOUIIbHOE
COCTOSIHUE;

Ha3bIBaTh OCHOBHBIE TIOJIOKEHHST BOJITHOBOW TEOPHUH CBETa, KBAHTOBOM runore3sl [Inanka;

dbopMynupoBath 3aKoHbI poTodddekrta, noctynarsl bopa;

OLICHUBATH JUIMHY BOJHBI Jie bpoiisis, COOTBETCTBYIONIYIO ABMKEHUIO 3JIEKTPOHA, KHHETHUECKYIO YHEPTHIO
aneKkTpoHa npu Gorodddexre, IITUHY BOJIHBI CBETa, UCITYCKAEMOTr0 aTOMOM BOJIOPO/a;

— ONUCHIBATh MPUHIMIUATILHYIO CXeMY ombITa Pezepdopaa, mpenoKuBIIero miaHeTapHy0 MOJENb aTo-
Ma;

— CpaBHUBATh U3JIyUYECHHE Jla3epa ¢ U3JIy4YEHUEM JIPYTUX UCTOYHUKOB CBETA.

Du3uKa BLICOKUX IHEPrui

Du3uKa AaTOMHOI0 sA/IPa

IIpenmeTHbIe pe3yJbTaThl O0YICHHS JTAHHOU TEMBI TTO3BOJISFOT:

— J1aBaTh OINPEJECICHUS OHATUSAM: IPOTOHHO-HEUTPOHHAS. MOJIENb SIAPA, U30TOMBI, PAAMOAKTUBHOCTD, -
pacmaj, -pacnaj, -lIydeHHue, UICKyCCTBEHHAs PaIi0aKTUBHOCTh, TEPMOSICPHBIN CHHTE3; (PU3UIECKUM BEIIU-
YUHaM: yJIeJIbHAas SHEPIUs CBSA3M, IEPUOJ] MOTypaciiaja, akTUBHOCTb PaJMOAKTUBHOTO BEIIECTBA, SHEPIeTH-
YeCKUI BBIXOJI SITCPHON peakiiuu, Ko3()PUIHEHT pa3MHOKEHUSI HEUTPOHOB, KPUTHUYECKas Macca, 103a Mo-
TJIOIIEHUS U3ITYUYCHHUS;

— OOBSACHATH CTIOCOOBI 0OecTIeueHUs 0€30MMaCHOCTH SEPHBIX peakTopoB U ADC;

— IPOTHO3UPOBATh KOHTPOJIUPYEMBI €CTECTBEHHBIN paMalliOHHbBIN (DOH, a TAKKE palliOHATIBLHOE MPUPO-
nornois3oBanue npu BHenpenun Y TC.

DJieMeHTapHbIe YaCTHLbI

IIpenmeTrHblie pe3yJibTaThbl 00YUeHUS JTAHHOW TEMBI TO3BOJISIOT:

— JlaBaTh OMpeAeNeHUS TIOHATHSM: YJIEMEHTAPHbBIE YaCTHUIIbI, (yHIaMEHTAIbHbBIE YACTHIIbl, AHTUYACTHIIA,
AHHUTUJISAIMS, IENTOHHBIA 3aps/l, MIEPEHOCYUK B3aMMOJICHCTBHS, OapUOHHBIN 3apsi;

KJIacCU(PUITUPOBATH dJIEMEHTAPHBIC YACTHUIIBI, TOAPA3CIISIS UX HA JIEITOHBI U aJ[POHBI;

(bopMyIHpOBaTh 3aKOH COXpaHEHHsI 0apHUOHHOTO 3aps/a;

OMHCHIBATh CTPYKTYPY aJPOHOB, IIBET U apOMAT KBAPKOB;

MIPUBOUTH IPUMEPHI ME30HOB, THIIEPOHOB, TITIOOHOB.

JIeMEeHTBI aCTPO(PU3NKH

IBoJonnst Beenennoii

IIpenmeTrHble pe3yJibTaThbl 00YUCHHS JAHHOU TEMBI TO3BOJISIOT:

— J1aBaTh OINPEJEICHUS OHATUSM: aCTPOHOMUUYECKHUE CTPYKTYPBbI, TUIAHETHAs! CUCTEMA, 3B€3/1a, 3BE€3/IHOE
CKOIUJICHUE, TaJTaKTUKH, CKOTJICHUE M CBEPXCKOIUIEHUE TAIaKTHK, Beenennas, 6enplii KapaukK, HEUTPOHHAS
3B€3/1a, YepHasl AbIpa, KpUTUYECKAs TUIOTHOCTH BCeleHHOi;

WHTEPIPETHUPOBATH PE3YIbTaThl HAOIIOIEHN Xa00a ¢ pa30eraHuy rajJakThK;

KJIacCU(PUITMPOBATh OCHOBHBIE TIEPUO/IBI ABOIIONIMK BeeneHHoit mocie bonbiioro B3peiBa;



MPEICTaBUTh MOCIIEI0BATENIBHOCTh 00pa30BaHUs IEPBUYHOIO BellecTBa BO BeeneHHOI;

OO0BSICHUTH MPOLIECC IBOJIOLINHU 3Be3, 00pazoBaHus U 3BOTOUN CONHEYHON CHCTEMBI;

¢ moMoIpo Moaenu OpuamaHna NpeaCcTaBUTh BOZMOXKHBIE CLIEHApHH 3BOTIONUHN Beenennoil B Oynyiem.
Kpurepuu ouenuBanus no pusuxe.

OLIEHKA YCTHBIX OTBETOB YYALIIUXCS 11O ®U3UKE

OmneHka «5» CTaBUTCS B TOM Clly4ae, €ClIM yJallhiics MOKa3bIBaeT BEPHOE MOHUMaHNE (PU3UIECKOM CYITHO-

CTH paccMaTpUBaEeMBbIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, Ja€T TOYHOE ONPE/ICICHNE | HC-

TOJIKOBAHHE OCHOBHBIX MOHSITHUI, 3aKOHOB, TEOPUH, a TAK)KE MIPABHIIbHOE ONpeieieHne (PU3MUECKUX BEJH-

YHH, UX €IMHUI] U CIOCOOOB U3MEPEHUS; TPABUIILHO BBIMIOJIHAET YEPTEKU, CXEMbI U IpaUKH; CTPOUT OTBET

0 COOCTBEHHOMY ILJIaHy, COMTPOBOXK/IAET pacCcKa3 HOBHIMHU MPUMEPAMU, YMEET IPUMEHHUTh 3HAHUS B HOBOM

CUTYAIlMU P BHIMOJIHEHUH MTPAKTUUECKUX 3aJJaHHI; MOXKET YCTAHOBUTH CBS3b MEXKIY U3y4aeMbIM U paHee

M3YYEHHBIM MaTEPUAJIOM I10 KypCy (PHU3UKH, a TAK)KE C MaTEPUAIOM, YCBOSHHBIM IPH U3YYEHUH JIPYTUX

MPEIMETOB.

OmeHka «4»- eciii OTBET yUEHHKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha OLIEHKY «5», HO

naH 0e3 UCIOIB30BaHUs COOCTBEHHOTO TUIaHA, HOBBIX MIPUMEPOB, 0€3 MpUMEHEeHHs 3HaHUI B HOBOM CHUTya-

1uu, 0e3 UCII0JIb30BaHUA CBSA3EH C paHee U3YYEHHBIM MaTepHalioM U MaTepHalioM, YCBOCHHBIM IIPU U3yUe-

HUU JAPYTUX MPEAMETOB; €CIIM yYalIUiCs JOMYCTHII OJIHY OIIMOKY WK He Oosiee ABYX HETOYETOB M MOXKET

WX UCIIPaBUTh CAMOCTOATEIHHO WM C HEOOIBIION MTOMOIIIBIO YUUTES.

Onenka «3» CcTaBUTCS, €CIU y4Yalluics MPaBHIIbHO MOHUMAET (PU3NYECKYIO CYIIIHOCTh pAaCCMaTPUBAaEMBbIX

SBJICHUI ¥ 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHBIE TPOOEIIBl B YCBOCHUH BOIIPOCOB Kypca ¢u-

3WKH, HE MPEMATCTBYIONINE JaTbHEHIIEMY YCBOCHHUIO IPOTPAMMHOTO MaTepHalia; yMeeT MPUMEHSTh MOJTy-

YEeHHBIC 3HAHUS MIPH PEIICHUH MPOCTHIX 33124 C UCTIOIB30BAHUEM TOTOBBIX (HOPMYJI, HO 3aTPYAHIETCS TIPU

pelIeHnH 3a1a4, TPeOYIOIIHX Mpeodpa3oBaHUs HEKOTOPBIX (OPMYIT; TOMYCTHII He OoJIee OHON TpyOoit

OIIMOKY ¥ JIBYX HEJ0YETOB, He OoJiee 0THOM rpy0oii U oTHOM Herpy0oit ommoOKu, He Oosee IBYX-TPEX He-

rpyObIX OMKOOK, 0JTHON HETpyOOoil OIIMOKY U TPEX HEAOUETOB; JOMYCTUII YETHIPE UIIH MSATh HEOUETOB.

OneHka «2» cTaBUTCS, €CIIU YJalllUicsl He OBJIaJesl OCHOBHBIMU 3HAaHUSIMHU U YMEHHUSIMU B COOTBETCTBHUHM C

TpeOOBAHUSAMH MPOTPAMMBI U JIOMYCTHI OOJIbIIIE OIMOOK M HE0UETOB, YeM HEOOXOAUMO JJISt OLEHKH «3).

OneHka «1» cTaBUTCS B TOM clly4yae, €ClId YIYEeHUK He MOXKET OTBETUTh HU HA OJIUH U3 MTOCTABJIECHHBIX BO-

MIPOCOB.

OLEHKA IMMCbMEHHbBIX KOHTPOJIbHBIX PABOT

Orenka «5» cTaBUTCS 3a pabOTY, BHIMOJIHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK M HETOUYETOB.

Orenka «4» craBuTCs 3a pabOTY, BHIMOTHEHHYIO TTOJIHOCTBIO, HO TIPU HAJTMYUH B HEW He OoJiee 0IHOM He-

rpy0oii omMOKH U OJJHOTO He0UETa, HEe Oosiee TPEX HEAOUETOB.

OneHka «3» cTaBUTCS, €CIIU YUEHUK PAaBUIbHO BBIIIOJIHUI HE MeHee 2/3 Bcel paboThl Wl JOIYCTHII He

6osiee oiHOM rpy0oil OomMOKM U IBYX HEJOUYETOB, HE OoJiee OAHOM rpy0oii 1 ofHON HerpyOoil ommoOKy, He

6osiee TPEX HErpyObIX OMIMOOK, OJHOI HErpyOol OIMOKH U TPEX HENOUETOB, MPH HATMYUH YETHIPEX-TIATH

HEJI0YETOB.

OreHka «2» CTaBUTCS, €CITM YUCIIO OIMOOK ¥ HEJJOYETOB MPEBBICHIIO HOPMY TSI OLIEHKH «3» WU TIPaBUITb-

HO BBITIOJTHEHO MeHee 2/3 Bceld paboTHI.

Omenka «1» cTaBUTCS, €CITM YIEHUK COBCEM HE BBITIOIIHWI HU OJJHOTO 3a/IaHUSI.

OLIEHKA ITPAKTUYECKHNX PABOT

OreHka «5» CTaBUTCS, €CITU YYalMHCs BBIOJHAET paboTy B MOJIHOM 00BbeMe ¢ OO0 AeHneM Heo0X01u-

MO¥ MOCJEeI0BATEIbHOCTH POBEIECHUS ONBITOB U M3MEPEHHIA; CAMOCTOSATENIBHO U PAIIMOHAIBHO MOHTUPYET

He00X01uMoe 000pyIOBaHKE; BCE OMBITHI IPOBOAMT B YCIOBUSAX U PEXKHUMaX, 00€CIIeUUBAIOIINX MTOJTyYeHHE

MPaBUJIHHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAAET TPEOOBAHMS TPABHII TEXHUKH O€30TTaCHOCTH; MTPABUIIHHO

1 aKKYPaTHO BBIMIOJIHSAET BCE 3alIUCH, TAOJIHIIbI, PUCYHKH, YEPTEXKH, TpadUKH; MPaBUIHHO BHIMOJIHSET aHa-

JIW3 TIOTPEIIHOCTEM.
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Onenka «4» cTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBAHUS K OIL[EHKE «5», HO OBLJIO JOMYILIEHO Ba-TPH HE04ETa,
He 0oJiee 0JTHOM HEerpyOoil OITMOKK U OJTHOTO HE0UETa.

Onenka «3» cTaBUTCS, €cliu paboTa BHINOJIHEHA HE TIOJTHOCTHIO, HO 00bEM BBIMOJIHEHHON YacTH TaKOB, UTO
II03BOJISIET MTOJIYYUTh IIPABUIIbHBIA PE3YIBTAT U BBIBOJL; €CIIM B X0J1€ IIPOBEJCHMS OIBITa U U3MEPEHUS ObLIN
JIOTYIIIEHBI OIITHOKH.

Onenka «2» cTaBUTCS, €cl paboTa BHIIOJIHEHA HE TIOJHOCTHIO, U 00BEM BBHITIOJTHEHHOM YacTh paboOTHI HE
MO3BOJISIET CAETATh MPABUIIBHBIX BBIBOJIOB; €CIIN OIBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOJCHUS TIPOU3BO-
JTUINCh HENPABUIIBHO.

Onenka «1» craBuUTCS, €ClIM y4yalluiics COBCEM HE BBITIOIHUI paboTy.

Bo Bcex ciyyasx oljeHKa CHHXKAeTCsl, €CIM YUYSHHUK He COOJI0Jall MpaBuiia TEXHUKH 0€30MacHOCTH.
I'pyObie ommoku

Hesnanue onpezaeneHuii OCHOBHBIX MOHSATHH, 3aKOHOB, TIPABHII, OCHOBHBIX TOJIOXKEHUH Teopun, GopMy,
OOIIENPUHATHIX CHMBOJIOB 0003HaUEHUS (PU3MUECKUX BEIUYHH, €IUHHUI] U3MEPEHUSI.

HeymeHnne BbIICINTE B OTBETE ITIABHOE.

Heymenue npuMeHsITh 3HaHUS ISl pEIIeHUs 3a/1a4 U 00bsCHEHUS! PU3NUYECKUX SBJICHUMH.

Heymenue untath U CTpOUTH rpaQ KU ¥ MPUHIIUIHATEHBIE CXEMBI.

Heymenune noarotoBuTs K paboTe yCTaHOBKY MK J1a00paTopHOE 000pYyI0BaHKE, TPOBECTH OIBIT, HE00X 0-
JUMBIE pacy€Thl, UM UCIOJIb30BATh NOJIYYEHHbIE JaHHBIE JIJIS1 BBIBOJIOB.

HebpexHoe oTHOIIEHHE K Ta00paTOpHOMY 000PYIOBAHHUIO M U3MEPUTEIHHBIM IPUOOpaMm.

Heymenwue onpenenuts NoKa3aHue H3MEPUTEIHLHOTO TPUOOpA.

Hapymenne tpeboBanuii mpaBmi 6€30MaCHOTO TPY/Aa IPU BHIIOJHEHHH YKCIICPUMEHTA.

Herpyobie ommoxkun

Herounoctu ¢hopmMyarpoBOK, ONpeaesIeH i, TOHATHII, 3aKOHOB, TEOPUH, BRI3BaHHBIC HETIOJIHOTOH OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEIEIIIEMOT0 TIOHSATHS, OIINOKH, BEI3BAHHBIE HECOOIOIEHUEM YCIIOBUN TIPOBEIe-
HUS OTIbITA UJIM U3MEPEHUH.

OmubKy B yCIOBHBIX 0003HAYEHHSX HA MPUHIUIHUAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpaduKkos,
CXEM.

[Tponyck mwin HETOUYHOE HAaNMCAaHUE HAUMEHOBAaHUH eJMHULl (PU3UUYECKUX BETHUYHUH.

HepaunonanbHblil BEIOOp X0Aa peIIeHUs.

Heno4érnl

HepaunonanbHble 3a1IUCH NTPU BBIYUCIICHUSAX, HEPAIIMOHAIbHbBIE PUEMBI B BBIYMCIICHUH, TPEOOPA30BAHUN U
penieHuy 3aay.

Apudmernueckre omMOKN B BBIYMCICHUSAX, €CJIN 3TH OLIMOKU Ipy00 HE HCKaXKaOT pealbHOCTh MOJIy4eH-
HOTO pe3yJIbTarTa.

OTnenbHbBIE TOTPEIIHOCTH B (POPMYIUPOBKE BOIPOCA MIIM OTBETA.

HeOpesxHoe BBINOIHEHHE 3alluCcei, yepTexeid, cxem, rpaduKoB.

Opdorpaduueckne u MyHKTYallMOHHBIE OITHOKH.

B pesyabTare nzyuenus yuedHoro npeamera «®u3uka» Ha ypoBHe cpe/iHero oduero o0pa3oBaHusi:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

JI€MOHCTPHUPOBATh HA IPUMEpaxX poiib U MECTO PU3UKU B (POPMHPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B TPAKTUUECKOMN NEATEIbHOCTH JIIOIEH;
JI€MOHCTPHPOBAThH Ha MPUMEPAX B3aUMOCBS3b MEXy (PM3UKOIN U JPYTUMH €CTECTBEHHBIMU HayKaMH;
yCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO - HAYYHBIX SBJICHUN M IPUMEHATh OCHOBHBIE (PM3NYECKHE MOJIe-
JIM JUIS UX OTHUCAHUS U OObSICHEHMS,

MCIO0JIb30BaTh UHPOPMAIUIO (PU3HUECKOT0 COAEPKAaHUS IPH PEIICHUN YIEOHBIX, TPAKTHUECKUX, IIPOEKT-
HBIX U HCCIIE0BATENbCKUX 3a/1a4, UHTErpupyst HHGOPMAIUIO U3 Pa3IMYHBIX UCTOYHUKOB U KPUTHUUECKH €€
OLICHUBA;



pasnuyaTh ¥ yMETh UCMOIb30BaTh B y4eOHO-HCCIEA0BATENBCKON e TEIbHOCTH METO/IbI HAYYHOT'O MTO3Ha-
Hus (HaOIr0ZeHKe, ONKMCcaHne, U3MEPEHHE, IKCIIEPUMEHT, BbIIBUKEHIE TUIIOTE3bl, MOJECIMPOBAHUE U JIP.) U
(dhopmbl HaydHOTO 1TO3HAHUS ((haKThI, 3aKOHBI, TECOPUH ), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B
HAyYHOM ITO3HAHUHY;

MIPOBOMTH MPSIMBIC U KOCBEHHBIC M3MEHEHUST (PU3NUYECKUX BEIIMYHH, BEIOUpas H3MEPUTEIbHBIC IPHOOPEHI C
y4eTOM HEOOXOAMMON TOYHOCTH U3MEPEHUM, TUTAHUPOBATh X0/ H3MEPECHUM, TIOTy4aTh 3HAYCHUE U3Mepsie-
MO BETMYMHBI U OIEHUBATH OTHOCHTEIHHYIO MOTPEIIHOCTh 110 3aJaHHBIM (OpMYJIaM;

MIPOBOAUTDH UCCIIEIOBAHUS 3aBUCUMOCTEN MEX1y (PU3NYECKUMU BEIMYMHAMHU: IPOBOJAUTH U3MEPEHHUS U
OTIpe/IeTIsATH HAa OCHOBE UCCJIeI0BAHUS 3HAaYCHHE MTapaMETPOB, XapaKTEPU3YIOUINX JaHHYIO 3aBUCUMOCTh
MEX1y BEJIMYUHAMMU, U JIeJIaTh BBIBOJ C YYETOM MOTPEUTHOCTH U3MEPEHHI;

MCIIOJIb30BAaTh JJIs ONMCAHUA XapaKTepa MpoTeKaHus (PU3NUECKUX MPOLEcCOB (PU3NUECKHE BETUYMHBI U
JIEMOHCTPHPOBATH B3aUMOCBSI3b MEXK/y HIUMH,

WCIIOJIL30BATh JJIsI OTMIMCAHUS XapaKTepa MPOTeKaHus PU3NIECKUX MPOIECCOB (PHU3UIECKHIE 3aKOHBI C YIETOM
IPaHUIl UX TPUMCHHUMOCTH;

peliaTh Ka4eCTBCHHBIC 3379 (B TOM YHCIIE M MEKITPEIMETHOTO XapaKTepa): HCIIOIb3ys MOJICTH, Gpusmnue-
CKH€ BEJIMYMHBI U 3aKOHBI, BEICTPAUBATh JIOTHUECKHU BEPHYIO LIETIOUKY 00BSCHEHUS (JI0Ka3aTeIbCTBa) MPe-
JI0’)KEHHOTO B 33/1a4e mpoiiecca (SBJICHHs);

peliaTh pacyeTHbIC 3a7]a4u C IBHO 33/1aHHOM (U3UYEeCKON MOJIEIbIO: HA OCHOBE aHAN3a yCIOBHS 33/1a4U
BBIIETISITH (PU3UUYECKYIO MOJIENb, HAXOIUTh (PU3UUECKHE BETUYMHBI U 3aKOHBI, HEOOXOAUMBIE U IOCTATOY-
HBIC JUTS €€ PEUICHUS, IIPOBOUTE PACUCTHI M MPOBEPSATH MOTYUYECHHBIH PE3yJIbTaT;

YVYUTHIBATh TPAHMIIBI IPUMEHEHUS N3YUYCHHBIX (PU3MUYECKUX MOJICIICH IPH PEIICHUU PU3NICCKUX U MEXK-
MIPEIMETHBIX 3a7a4;

MCIOJIb30BaTh HH(POPMAIIUIO U IPUMEHSATh 3HAHUS O MPUHITUIIAX PAOOTH 1 OCHOBHBIX XapaKTEPUCTH-

KaxX U3y4EHHBIX MAIIWH, TPUOOPOB U IPYTHX TEXHUYCCKUX YCTPOUCTB JUIsl PEUICHUS MPAKTUICCKUX, yaeO-
HO-HCCJIEeIOBATENIbCKUX U MPOEKTHBIX 3aa4;

MCIOJIb30BaTh 3HAHUS 0 (PU3MUECKUX 00BEKTaX U MPOIEccax B MOBCEAHEBHOMN KU3HU ISl 0OecTIeueHus
0€30MMacHOCTH NP OOpaIeHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBAMH, ISl COXpaHEHHS 30POBbS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie, ISl MPUHSATHUS PEeLICHUH B TOBCe-
JTHEBHOM >KU3HU.

BbInycKHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS

MMOHUMATPH U OOBSACHATH ETIOCTHOCTH (PH3UIECKON TCOPHH, Pa3InyaTh TPAHUIIBI €€ MPUMEHUMOCTH H MECTO
B Sy APYTruX (PU3NIECCKUX TCOPHUH;

BIIQ/IETh MIPHEMaMHU MTOCTPOCHUS TEOPETUUECKHX JOKA3aTeNbCTB, a TAK)Ke MIPOrHO3UPOBAHUS 0COOEHHOCTEH
MpOTeKaHUs (PU3HMUECKUX SIBJICHUN U TPOIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBHIBOJIOB U JIOKa-
3aTeJbCTB;

XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXIY OCHOBOTOJIAralolMMU HAYYHBIMU TIOHATUSMU: TTPOCTPAHCTBO,
BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBIKEHHUE, CHUJIa, SHEPTHS;

BBIIBUTATh THITOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIONINX (PH3NIECKIX 3aKOHOMEPHOCTEH 1 3aKOHOB;
CaMOCTOSITEITLHO IIAHUPOBATH M MPOBOIUTEH PU3NICCKHE IKCIICPUMEHTHI;

XapaKTepU30BaTh rII00ATBHBIE MPOOJIEMBI, CTOSIINE ITePET YSTIOBEYECTBOM: DHEPIETHUECKUE, CHIPhEBBIC,
AKOJIOTHUYECKUE, — U POJIb (PU3UKHU B PELICHUH ITUX MPOOIIEM;

peniaTh NPakTUKO-OPUEHTHPOBAHHBIE KAUeCTBEHHBIE U pacueTHbIe (U3MUECKUE 3a]]a4i C BEIOOPOM (pu3nde-
CKO# MOJIeNH, UCTIONB3YsI HECKOIBKO (PM3NYECKUX 3aKOHOB WM (POPMYIT, CBS3BIBAIOIINX U3BECTHBIC (hU3U-
YEeCKUE BEIMYMHBI, B KOHTEKCTE MEXKIPEIMETHBIX CBSI3EH;

OOBSCHATH MPUHITUIIBI PA0OTHI M XaPAKTEPUCTUKHA U3YICHHBIX MAIIHH, TPHOOPOB M TEXHUIESCKHX
YCTPOMCTB;



OOBSCHATH YCIOBUS MPUMEHEHUS (PU3NUECKUX MOJIENel MU pelleHnr GU3NYeCcKuX 3a1a4, HAXOIUTh
a/IeKBaTHYIO MPEAJIOKEHHOM 3a/1aue PU3NYECKYI0 MOJIeNb, pa3peniaTh NpolieMy Kak Ha OCHOBE UMEIOIINX-
Csl 3HAHMM, TaK ¥ MPU TOMOIIHA METOOB OLICHKHU.

Y4yeOHO-MeTOAUYECKOe OCHALIIEeHHE Y4eOHOr0 npouecca

Y4eOHO-MeTOoANYeCKUH KOMILIEKT:

VYuebnuk: «Pusnka 10 knace bazossiit YpoBenb» nox penaknueii B.A. Kacesanosa «/Ipoda» 2014r
VYuebnuk: «®usnka 11 knace bazossiit Yposenb» noa penakiueit B.A. Kacesanosa «»Zpoda» 2014r
Mapon, Mapon: ®usuka. 10 knacc. Junakruueckue matepuaisl K yueoOaukam B. A. KacesHoBa. «Jlpoday.
2015r.
Kacesnos, JImutpueBa: @usuka. 10 knacc. Pabouas tetpanp k yueoOHuky B.A. KacbsiHoBa. ba3oBslii ypo-
BEHb. . «JIpodar. 2015r.
Mapon, Mapon: ®@usuka. 11 xnacc. Junakrnueckue marepuaisl Kk yaeOHukam B. A. KacesHoBa. «Zlpodar.
2015r.
KacesaoB, JImutpuena: ®usuka. 10 kmace. Pabouas rerpans k yueonuky B.A. KacbsiHoBa. ba3oBerit ypo-
BeHb. . «JIpodayn. 20151
KMMB5I npakTUKyMBbI 110 TOATOTOBKE K UTOroBoi arrecranuu. Kabapaun, ['pomuesa, Kabapauna: EI'D
Okcnept 2019. Ousuka.



