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1. COAEP)KAHUE OBYYEHUS

10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®u3uka — HayKa o npupone. Hayunsle MeTOAbI TO3HAHKS OKpYXKarowwero Mupa. Poib skcriepuMenTa u
TEOPHH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue (pusnueckux sBJICHUN W mpoueccoB. Haydneie runore3bl. OU3NUECKUE 3aKOHBI H
TeopHuH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Posnp u mecto ¢usuku B (HOpMUPOBAaHMM COBPEMEHHON HAaydyHOW KapTHHBI MHUpA, B MPAKTHYECKOU
JESATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnaiorossle U U(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBMkeHMs. Cucrema OTCUéTa.
Tpaekropus.

[Tepemerienne, ckopocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHalIbHOMN
TOYKH, UX IIPOEKLMU HA OCH CUCTEMBI KOOpAUHAT. CI105KeHUE TIEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE IBMKEHUE. ['paduKi 3aBHCHUMOCTH KOOpAHMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHNS MaTEPUATIbHON TOUYKH OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO A ACHHUS.

Kpuonnneiinoe nBuxkeHue. JIBHKEHHE MaTEpHUaIbHOW TOUKHM IO OKPYKHOCTH C IIOCTOSIHHOW IIO
MOJIYJIO CKOPOCTBIO. VYTJIOBas CKOpPOCTh, JWHEHHas ckopocTh. Ilepmog u wactora oOpamieHus.
LleHTpOCTpEMHUTEIILHOE YCKOPEHHUE.

TexHu4eckne yCTpONCTBAa U IPAKTUYECKOE IPUMEHEHHE: CIUJOMETP, IBHKEHNUE CHAPSAIOB, LICITHBIE U
pPEMEHHBIE TEpeaayn.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMXKEHUN € UCIOIb30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuuvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY MYTSAMH, NPOWJIEHHBIMU TEJIOM 3a MOCIEA0BATEIbHBIE PABHBIC
IIPOMEKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBMKEHUHN C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOCcHTeNnbHOCTH ['anunes. [lepBsiii 3akoH HeroToHa. IHEpumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 117151 MaTepuanbHON TOUKH.
Tpernii 3akoH HpIOTOHA 17151 MaTEpHUAITBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsxectu. I[lepBast kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunel Tpenus (mokos, ckoibxeHUs, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHHUs U cuia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHUS NPU JBIKEHUM Tela B
KUAKOCTH WM rase.

[TocTynaTensHOE M BpallaTelIbHOE ABHKEHHE a0COIIOTHO TBEPJOTO Tea.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaleHus. [limeqo cumbl. Y ciaoBus paBHOBECUs TBEPIOTO TEIA.

TexHU4ecKnue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIMITHUKY, JTBUKEHHE HCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu



SBrIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CiioxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue aBmxeHust Opycka o HaKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE M PE3MHOBOM 00pasIle, OT UX
nedhopmaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3akonwvl coXpanenus 6 MexaHuke

Nmiynbsc MatepuanbHOM TOYKH (T€Ja), CACTEMBI MAaTEPHAIBHBIX TOYEK. VIMIyIbC CUIIBI U U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunernueckas sHEpTHsi MaTepUAIbHONM TOYKH. Teopema 00 H3MEHEHNH KHHETUYECKOH SHEPTHH.

[TorenuuanbHas oHeprus. lloTeHnmanbHas »Heprus yopyro naeGoOpMHpPOBAaHHOW MPYKHUHBIL.
[TorenuuanpHas sHEprHs Teja BOJIN3U MOBEPXHOCTUH 3EMITH.

[ToreHuuanbHble U HEMOTEHLIMATbHBIE CHIIbL. CBS3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHHS MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuUecKkne yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA MHUCTOJIET,
JBUJKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexos1 MOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO i OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBA3u pabOTHl CHJIBI C M3MEHEHHEM MEXaHWYECKOW HHEpPruM Tella Ha MpUMepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISPHO-KMHETHUECKOW TEOpPUH U HUX OIBITHOE OOOCHOBaHHE.
bpoynosckoe neuxkenue. Juddysusa. Xapaktep IBUKEHHUS M B3aMMOJAEUCTBUS YacTHIl BellecTBa. Moaenu
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX Teld M OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX MOJENEH.
Macca u pazmepsl monekyn. Komnuectso Bemectsa. [loctostHHas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnenp naeanbHOro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH HAECAIBHOIO
rasa. AOGCOIIOTHasl TeMIeparypa Kak Mepa CpeHell KMHETHYEeCKOH 3HEpruu TEIUIOBOTO JIBUKEHUS HYaCTHIL
raza. [llxana temneparyp KensBruHa. ['azoBblie 3akoHbBlL. YpaBHeHue MenaeneeBa—KnaneipoHna. 3akoH
HanbToHa. M3omporeccsl B HAEaIbHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IpeCTaBICHNUE U30MIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuUecKkue yCTpouCcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME IUCKPETHOE CTPOEHHUE BemiecTBa, (Gororpaduu MONEKyll OpraHHYeCKUX
COCTUHEHUN.

OnbiTh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUKEHUSI.

Mogens onbita [ITepna.

OneIThI, JOKa3bIBAIOUINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.



Monens, nirocTpupyronas NpupoLy JaBICHHS ra3a Ha CTEHKH COCYZA.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OnpeneneHnue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpPEHMl o0bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMudeckas cucreMa. BHYTpeHHSAS 3HEprusi TEPMOJANHAMHUYECKONW CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TernoTsl U pabota. BHyTpeHHss SHeprus 0JHOATOMHOIO MI€AJILHOIO ras3a. Buabl
TEIJIONEPEayl: TEIUIONPOBOJHOCTh, KOHBEKIMS, MW3JIy4eHHE. YJelabHasg TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEmnoTel py TeIionepenaye.

[Tonsitue 06 ammadatHoM mporiecce. [lepBbiit 3akoH TepMoauHAMUKU. [IpuMeHeHne nepBoro 3aKoHa
TEpPMOJIMHAMMKH K n3onpoueccam. I'papuueckas uHTeprperanus padboTsl rasa.

Bropoii 3akon TepMoarnHaMuku. HeoOpaTHMOCTh POIIECCOB B IPUPO/IC.

Tennoble MamuHbl. [IpuHIMIBL AEHCTBUS TEMIOBBIX MalIMH. [IpeoOpazoBaHus 3HEPrUM B TEIIOBBIX
mamuHax. Kosd¢unuent mnonesnoro neiicrBus TteruioBod mamuHbl. Lukn KapHo m ero koaddummeHT
HOJIE3HOTO AEUCTBUS. DKOIOTHYECKHE TPOOIEMBI TEIII0IHEPT €THUKHU.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: JBUTaTellb BHYTPEHHET0 CropaHus, ObITOBOM
XOJIOAWIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEHW SHEpruy Teja MPHU COBEPIICHHH Pa0OTHI: BBUIET MPOOKH M3 OYTBUIKU TOX
NEICTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOH TpyOKe MyTéM TpeHHsl (BUICOIEMOHCTPAIIHS).

W3meHenne BHyTpEHHEH SHEpruu (TeMIEpaTyphl) Tesa MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3YLTHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHET0 CTOPaHHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne u KoHaeHcanusa. Mcmapenne u kuneHue. AOCONIOTHasT W OTHOCUTEIbHAs
BJIQXKHOCTH BO31yxa. HachlleHHbI# map. Y IenbpHas TemIoTa mapooodpa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl
KHUIICHUS OT JaBJICHUA.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KpuCTAIOB. JKuakue

kpuctayuiel. CoBpeMeHHbIE MaTepuaibl. [lmaBieHne W KpUCTALTU3AIUs. YJIeNbHAs TEIUIOTa TUIABJICHHS.
Cybnumarusi.

YpaBHeHHe TEIIOBOTO OalaHca.

TexHU4ecKknue yCTpOWCTBAa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U TMCUXPOMETP, KAIOPUMETP,
TEXHOJIOTHH MOJTYy4YEeHUSI COBPEMEHHBIX MaTePHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3TyXa.

Pasznea 4. diekTpoauHaMUKa

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa Ted. OJeKTpudeckuil 3apsia. JlBa Buaa dieKTpUYecKUX 3apsanoB. I[IpoBomHukw,
JUAJIEKTPUKU U TTOJYIPOBOJIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumoneiicteue 3apsinoB. 3akoH KynoHa. TodedHblid ANEKTpUUECKUNA 3apsll. DIECKTPUUYECKOE MOJIE.
HanpsbkéHHoCTh  dnektpuyeckoro moiid. IIpuHmunm cyneprno3unuu  3J€KTPUYECKUX Iosiel. JIuHuun
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.

Pabora cun snekrpocrarnyeckoro mouss. Ilorennwman. Pasnocts moreHnmanoB. I[IpoBogHuku u
JUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM MoJ€e. JnanexkTpuyeckas NpoOHUIAEMOCTb.



OnekTpoéMKocTh. KoHaieHcaTop. DIEeKTPOEMKOCTh IOCKOTO KOHJAEHCATOpa. DHEPTUsl 3apsyKEeHHOTO
KOH/JIEHCATOpA.

TexHuueckue  ycTpoWcTBAa M IPAKTUYECKOE MPHUMEHEHHE:  JJIEKTPOCKON,  JJIEKTPOMETP,
QJIEKTPOCTATUYECKAs 3all[UTa, 3a3eMJICHHE DSJIEKTPONPHUOOPOB, KOHIEHCATOpP, KOMHUPOBAILHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JM3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTD AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOLAAM IUIACTHUH, PACCTOSHUS MEXIY
HUMH U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DIIEKTPUUECKHUI TOK. YCIOBUS CYIIECTBOBAHUSA dJEKTpUUYECKOro Toka. Mcrounmku toka. Cuia Toka.
ITocTosIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DJIEKTPUUYECKOE CONPOTHUBJIEHUE. YJEIbHOE CONpOTUBIEHUE BemlecTtBa. llocienoBaTenbHoe,
IapaJuIeIbHOE, CMEIIAHHOE COECIMHEHNE IPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa M BHYTPEHHEE COMPOTHUBIICHHE MCTOYHWKA TOKa. 3akoH Oma s MOJHOU
(3amMKHYTO#) 2nekTpuueckoit nemu. KopoTkoe 3amMbIKaHue.

DNEeKTpOHHAs TPOBOJUMOCTh TBEPJABIX METAJUIOB. 3aBUCHUMOCTH CONPOTHBJICHUS METAUIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCT.

DNeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CobcTBeHHAass M MpHUMECHas MPOBOAMMOCTH MONYHIpOBOAHUKOB. CBo#cTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKHII TOK B PACTBOpaX M pacIjlaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAS IUCCOLMALIUA.
DIEeKTPOIIH3.

DIIeKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHu4yeckne YCTpPOWCTBA U TMPAKTHUYECKOE TPUMEHEHHUE: aMmIepMeETp, BOJBTMETp, peocTar,
UCTOYHUKMA TOKA, OJJIEKTPOHArpeBareibHbIe MPHOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JHOJA, TEPMHUCTOPHI W (OTOPE3UCTOPHI, TMOIYMPOBOAHUKOBBIN JHO],
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh COTIPOTUBIIECHUS MUJIWHIPUYECKUX TMPOBOJAHUKOB OT MJWHBI, IUIOIMIANA TONEPEUHOTO
CEUYEeHMS U MaTepuaa.

CMmenaHHOe COeTMHEHUE MTPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYIIEH cuibl. KOpoTKoe 3aMblKaHHE TaJbBaHUYECKOIO 3JIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 37EKTPOIUTOB.

M ckpoBo# paspsig ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne cMenaHHOr0 COEIMHEHMS PE3UCTOPOB.

N3mepenune 3NeKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H



N3yuenune kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce OCymecTBIACTCS ¢ YIETOM COACpIKATETbHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTHUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAay4YHOTO MO3HAHMS: SIBJICHHE,
Hay4yHbId (akT, rHUNoTe3a, (uU3MYeCKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJICHUE, OSKCICPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, UBMEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, JMHEHHas ¢yHKuus, napabosa, runepOona, HX
rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKACCTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mMexanmdeckoe ABM)KEHHE B KUBOUM mpupoje, nuddysus, ocMOC, TEMI00OMEH >KUBBIX
OpraHU3MOB (BHU/IbI TEIUIONEPEIaun, TEIJIOBOE PABHOBECHE), HICKTPUUECKHUE SBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJSPHas
Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, KUIAKOCTEM M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAJLIOB,
3JIEKTPOJINTUYECKAS TUCCOLMALINS, TalbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe IBHKEHUUN C HMCIOJIB30BAHHEM MEXaHU3MOB, YUET TPEHHUS B TEXHHKE,
MOJMIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAHCHHS HMITYJIbCa B TEXHHKE (pakeTa, BOJOMET U IPYTHE),
JBUTATENb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, ObITOBOI XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOIOTHH
MOJIy4YeHUS COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMAaTe€pUaloOB, W HAHOTEXHOJOTHUH,
AJNIEKTPOCTATUYECKAsT  3allluTa, 3a3eMJICHHUE  AJIEKTPONpuOOpOB, KCEPOKC, CTPYHHBIM  MPUHTED,
AJIEKTpOHArpeBaTellbHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, FaIbBAHHUKA.

11 KUIIACC

Pasznea 4. djekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocrositHHblE MarHuTHL. B3anmopneicTBMEe NOCTOSIHHBIX MarHuToB. MarHuTHoe 1mosie. Bekrtop
MarHuTHOM WHAYKIMH. [IpHHIMI Cynepno3suuuMyM MarHUTHBIX IToyed. JIMHMM MarHuTHOM WHAYKIMH.
KapTtuHa nuHMI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moJsie MpoBOJHMKA ¢ TOKOM. KapThHa NMHUNA MHIYKIUMM MarHUTHOTO MOJS JUIMHHOTO
IpsIMOrO0 TIPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHHMKA, KaTymKM ¢ TOKOM. OmbIT Opcrena.
B3anmoznencTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampapieHHE. J[BukeHHE 3apsHDKEHHOM 4YacTUIbIl B OJHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBieHMe 37IeKTPOMarHUTHON MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHAYKIHMU. DIEKTPOIBUKYIIAs
CWJIa MHAYKIIMU. 3aKOH MIEKTPOMAarHuTHOW nHAyKuuu Papajes.

BuxpeBoe anekTpuueckoe moiie. DIIEKTPOABHKYINAS CHJIA MHAYKIMH B IPOBOJHHKE, ABHKYIIEMCS
MOCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM IOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTS. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbIE MarHUTHI, 3JEKTPOMArHUTHI,
JJIEKTPOABUTATENb, YCKOPUTENN IEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKII0HEHNE 3IIEKTPOHHOTO ITy4YKa MarHATHBIM ITOJIEM.

JIuHUM MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE HNEKTPOMArHUTHON UHIYKIUU.

ITpaBuio Jlenua.

3aBUCUMOCTbD 3JIEKTPOJBUKYILEN CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBiIeHNE CAMOMHTYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

M3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznes 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHUs

KonebarenbHass cuctema. CBoOOAHBIE MexaHWYeckue Kosebanus. [‘apmoHmveckue KoieOaHMs.
[lepuon, yvacrorta, amrutyna u (aza kojeOanui. [IpyXKMHHBIM MasTHUK. MaTeMaTHYECKUA MasTHUK.
YpaBHeHue rapMoHnYecKux Konebanuii. [IpeBpamienne sHepTUn Ipy TAPMOHHYECKUX KOJICOAHHUSX.

Konebatenbubiit kKoOHTYp. CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIeOaHUS B UA€aIbHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJOTHs MEXAY MEXaHHUYECKUMH M 3JICKTPOMAarHUTHBIMU Kosiebanusmu. @opmyna Tomcona.
3aKOH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBiaenue o 3aTyXawUmXx KojeOaHUsAX. BrIHYX)/IeHHbIE MexaHH4Yeckue Kosebanus. Pe3onaHc.
BoinykeHHBIC 27IEKTPOMAarHUTHBIC KOJIeOaHUsI.

[lepemennbiii  Tok. CuUHYycOMIAIbHBIM IEPEMEHHBbIMH TOK. MOIIHOCTE MEPEMEHHOIO  TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaayua u NOTpedICHNUE FNEKTPUUECKON SIHEPTUU. DKOIOTUYECKUE
PUCKU IPH MPOU3BOACTBE AEKTpodHepruu. KynbTypa HCHONIb30BaHUS 3JIEKTPOSHEPIUU B MOBCEIHEBHOMN
JKU3HHU.

TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIJIEKTPUYECKUM 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKA, JINHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoieOaTeabHOM cucTeMbl (PYKUHHBIN UM MAaTEMAaTUYECKUN MasTHHK).

HabGmronenue 3aryxaromumx KojgeOaHuid.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKa U HaNpsOKEHUS OT BPEMEHH) Ui AJIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mocnenoBaTeIbHOM — COEJUHEHHM  PE3UCTOpa, KaTyIIKW HHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpOIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MaJbIX KOJ€OaHWM Ipy3a Ha HUTH OT JUIMHBI HUTHU M MaccChl
rpysa.

HccrnenoBaHue MNEpeMEHHOIO0 TOKa B IENU M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJEHCATOopa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL

MexaHuueckre BOJIHBI, yciaoBHUs pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHHs U AJMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BOJMHBL. UHTepdepentus u qudpakius MEXaHHYeCKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBUS U3Iy4YEHHs AJIEKTPOMArHUTHBIX BOJH. B3anmuasi opueHTanus
BekTopoB E, B, V B nanekrpomarHutHOW BosHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)XEHHE,
pesoMIIeHue, Mosipyu3anus, Judpaxius, nuarepdepenus. CKOpoCTh EKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TeNIeBUACHU. Pagronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE  HWHCTPYMEHTHI,
yJIbTpPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEIULMHE, pajap, paguONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus: ¥ NpeaoMIIeHHS] MEXaHUUYECKHUX BOJIH.



Hab6nronenue nuntepdepeHuu u audpakini MEXaHHIYECKUX BOJTH.

3BYKOBOH pE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXXCHHWE, IPEIOMIICHUE, MOJsSpU3alys,
nudpakiys, HHTEpPepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [Ipsamonuneiinoe pacrpocTpaHeHue cBeTa B OAHOPOIHOM cpexe. Jlyu cBera.
TodeuHblii HCTOYHUK CBETA.

OTtpaxkeHnue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoenne n3o0paskeHui B IIIOCKOM 3epKalie.

[Tpenomiienue cBera. 3aKOHBI IPETOMIICHUS CBeTa. AOCOMIOTHBIN TTOKa3aTelb npeiaomieHus. [TomHoe
BHyTpeHHee oTpakeHue. [IpeaenbHblil yro MoJIHOT0 BHYTPEHHETO OTPayKEHUSL.

Hucniepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobupatoiue U pacceuBaroniye JuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSHUE U ONTUYECKas cuia
TOHKON JMH3BL. [locTpoeHne n300pakeHUi B COOMPAIOIIMX W PACCEMBAIOLINX JHMH3aX. POpMylia TOHKOM
JUH3BI. YBeJINYEHUE, 1aBaeMoe JTNH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKU. YCIOBUS HAOIIOICHUS
MakCHMyMOB M MHMHHMMYMOB B HUHTep(EpPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakus cera. JudpakunonHas pemérka. YcioBue HaOIIOACHHS TJIABHBIX MaKCUMYMOB IPHU
NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITUMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHUYECKHE yCTPOUCTBA U MPAKTHUECKOE MPUMEHEHUE: OUYKH, JIyna, (oroammapar, mpOoeKIIMOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, AU(PPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[TpstmonuHEtHOE paclipocTpaHeHHne, OTpakeHUe U mperoMiieHue cBeta. OnTruueckue mpruOopshl.

[TonHoE BHyTpeHHEe oTpakeHne. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MEUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHnnn cera.

Habmonenue nudpakiuu certa.

Habntonenue nucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgea 6. OcHOBBI crienMaJIbHO TEOPHUHU OTHOCHUTEILHOCTH
['panunbl  TPUMEHMMOCTH  KJIacCHUYeCcKOM  MexaHukH. llocTymarsl  cneuuanbHOH — TEOpPUH
OTHOCUTCIJIBHOCTU: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBE€Ta B BAKYYME, HNPHUHOWUII OTHOCHTCIBHOCTHU
OWHIITEHHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PESTUBUCTCKON YaCTHUIbI. DHEPTHUA MOKOSI.

Paznean 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul K6aHmMOB0I ONMUKU
®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €T0 YACTOTON. DHEPTHS M UMITYJIbC (DOTOHA.
OtkpeiTe U uccienoBanue ¢ororpdexra. Ombitel A. I'. CroneroBa. 3akonsl (orosdpdekra.
VYpaBuenne DitnmreitHa 151 hotodddekra. «KpacHas rpanuia» Gorodddexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHUYECKHE YCTPOIMCTBa M TMPAKTHYECKOE IMpHMEHEHHE: (OTOIIEMEHT, (POTOIATYMK, COITHECUHAS
Oarapesi, CBETOAMO.

Jlemoncmpayuu
DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Couneunas Oatapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna no paccesuuio o -yactuu. [lnanerapnas Mmozaens aroma.
[Mocrynarer bopa. U3nydenne u mornomieHrne GOTOHOB MPH MEPEX0/ie aTOMa C OJHOTO YPOBHSI SHEPTUU HA
npyroi. Buasl ciektpoB. CrieKTp YpOBHEM SHEPrum aTroma BOA0pOa.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnyckyispHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHu4yecKkue yCTPOICTBA W MPaKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHBIM aHaiu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Ornpenenenne JIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeRvyaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmroienue nuHeRvyaToro cnexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTb CTPOEHHUs snpa. OTKpbITHE PAIUOAKTUBHOCTH. OIIBITHI
Pesepdopna mo ompegeneHuio coctaBa paauoakTUBHOro u3nydenus. CBoiicTBa anb(a-, Oera-, ramMmma-
U3lydeHus. BiausiHue paioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe mpoTtoHa U HeiltpoHa. Hykinonnass mozaens sinpa ['eitzenGepra—lBanenko. 3apsina sapa.
Maccosoe uncino saapa. U3otonsl.

Anbda-pacnan. OIEKTPOHHBIA M TMO3UTPOHHBIM  Oera-pacmaj.
pPaMOaKTUBHOTO pacraja.

OHeprus cBS3U HYKJIOHOB B sifpe. SnepHble cuibl. Jle@ekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusbiii peakrop. TepmosinepHblii cuHTe3. [IpoGneMbl M MHEpCHEKTHUBHI SIEPHON DHEPIETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1bI HAONIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

lNamma-uznyuenue. 3akoH

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortansl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMUH.

Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

Conneunas cucrema.

Counnine. ConneyHas akTUBHOCTh. Mctounumk sHeprun ConHIla W 3BE34. 3BE3NBI, UX OCHOBHBIC
XapaKTepUCTUKU.  JlMarpaMMa  «CHEKTpajbHBIM  KJIacC —  CBETUMOCTB».  3BE3ABI  IJVIABHOM
IIOCIIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» Ul 3BE3] IJIaBHOW IIOCIENOBATEIbHOCTH.
Buyrpennee ctpoenue 3B€31. COBpEMEHHBIE NPEICTABICHUS O IMPOUCXOXKAECHUU U 3Bosonuu CoiHna |
3BE31. DTanbl )KU3HU 3BE3I.

Muineunsiii [1yts — Hama [Manaktuka. [lonoxenue u auxenue Connua B ['anaktuke. TUnbl ragakTuk.
Pannoranaktuku u kBa3zapbl. YEpHbIE OBIPHI B SAPAX rajJakTHK.



Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O6ma. Pasberanue ramaktuk. Teopuss bosbimoro
B3pbIBa. PenukToBoe n3ilyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenuss HEBOOPYXKEHHBIM IJ1a30M C MHCIIOJIb30BAHUEM KOMIBIOTEPHBIX HPWIOKEHUN IS
orpezieNieHus] TMOJOKEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE co3Be3qusi CeBepHOro
IIOJIYIIAPHUSL U IPKUE 3BE3MBI.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0marniee NOBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMUU B S5KOHOMHUYECKOH, TEXHOJIOTMUECKOM, COLMANbHON U 3TUYECKOU cepax
JeSITeIbHOCTH 4eJI0BEKa, POjib U MECTO (M3MKU M aCTPOHOMHM B COBPEMEHHOW HAay4yHOW KapTHHE MUpA,
poib (u3nYeckoil Teopud B (POPMHUPOBAHUM MPEACTABICHUN O (QU3NYECKOW KapTUHE MHpa, MECTO
¢u3uueckoil KapTUHBI MHpa B OOIIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTABICHUN O
npupoie.

Me:xknpeameTHbie CBSI3U

Uzyuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsieTcs ¢ y4€TOM COJIepKaTeIbHBIX
MEXIPEAMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHbIE C W3YYEHMEM METOJOB HAay4YHOI'O IIO3HAHMS: SIBJICHHE,
Hay4yHbld (akT, ruNore3a, ¢u3NYecKas BeJIMYMHA, 3aKOH, Teopus, HaONIOJeHUEe, OJKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpPHYECKHE (DYHKIHUU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPhl M HX IPOEKIUH Ha OCH
KOOpIMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC JJEMEHTAPHBIX (YHKIUN, MPU3HAKU MOA00US
TPEYroJIbHUKOB, ONIPEIeICHHE IIIOLIAAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: >nexTpudeckue sIBICHUS B KUBOUW MPUPOE, KoleOaTeNbHbIe IBIKEHUS B )KUBOW MPUPOJIE,
ONTHUYECKHUE SIBJICHUSI B )KUBOI MPUPOJE, NEHCTBUE paAHalliK Ha )KUBbIE OPIaHU3MBI.

Xumus: CTpoe€HHWE aTOMOB W MOJEKYJ, KPHUCTAIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TIOTOCA 3€MJITH, 3aJI€KH MAarHUTHBIX Py, POTOChEMKA 3€MHOI MMOBEPXHOCTH,
IIPEICKA3aHNE 3EMIIETPSICECHUM.

Texunonoeusi: JHWHHAN  DJIEKTpONEpenad, TIEHEpaTOp NEPEMEHHOIO0 TOKA, JJIEKTPOABUIATEINb,
UHAYKIIMOHHAS Te4b, pajgap, paauolNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKImoHHbIN
amnmapart, BOJIOKOHHAs ONTHKA, COTHEYHas OaTapes.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpeamera «Du3nKa» Ha YPOBHE CpeaHEero obOmiero oOpa3oBaHus (0a30BBIH
YPOBEHB) JOJDKHO OOECTEUUTh JOCTHUKEHHE CIECNYIOMIMX JUYHOCTHBIX, METAIpPEIMETHBIX M MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNIbTaThl OCBOEHUS yueOHOro npeaMera «Pu3nka» J0JKHBI OTPaXaTh TOTOBHOCTD U
CIIOCOOHOCTh 00YYAIOIIMUXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH MO3ULIMENH JUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX YOEXICHHH, COOTBETCTBYIOIUX
TPAJULMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOILIECTBA, pPACHIMPEHHE IKU3HEHHOTO OIbITa M OIbITa
ACATCIIBHOCTH B HNPOLCCCC pCain3alliid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIIHLHOM ACATCIIBbHOCTH, B TOM
YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTb TPAKAAHCKOM MO3ULMN 00YyYaIOLIErocss Kak aKTUBHOTO U OTBETCTBEHHOIO YJI€HA
poccuiickoro o0IIecTBa;

MMPUHATUC TPAAULUOHHBIX 06H.[€‘I€.HOB€‘-I€CKI/IX FYMaHUCTHYCCKUX U NICMOKPATUUCCKUX I_IeHHOCTef/’I;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEpECax IPa’kAaHCKOro oOllecTBa, y4aCTBOBATh B
caMOoyIIpaBJIeHUH B 00pa30BaTEIbHON OpraHn3aluy;



YMEHHE B3aUMOJCHCTBOBATH C COIHAIBLHBIMH HHCTHUTYTAMH B COOTBETCTBHHM C WX (YHKIHSIMH |
HA3HAYCHHEM;

TOTOBHOCTh K TYMaHHTapPHOH W BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OPMHUPOBAHHOCTh POCCUHCKOM IPpa)IaHCKOW UICHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, OCTIIKEHUSM DPOCCHICKUX YYEHBIX B
obsacTi (GU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEIICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3nUecKoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpPEC K PA3IUYHBIM cdepaM MNpo(ecCHOHAILHOW JEATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOI M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOp Oymyriel mpodeccur M pearn30BhIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CAaMOOOPa30BaHUIO B 00JIACTH (U3UKU HA MPOTSHKCHUH
BCEH >KU3HHU;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS S

c(OPMHUPOBAHHOCTH KOJIOTHYECKON KYJIbTYphI, OCO3HAHHE TII00aTHHOIO XapaKTepa IKOJIOTHUYSCKUX
npo0Jem;

IJJAHUPOBAHUE M OCYLIECTBICHUE JACHCTBUN B OKPYKAIOWIECH CpEAe Ha OCHOBE 3HAHUSA LEJeH
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JACSITEILHOCTH YKOJIOTHUSCKON HAMPABICHHOCTH HA OCHOBE WMEIONUXCS 3HAHHMA
1o (u3nKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKkoil HayKu;

OCO3HAHHE IIEHHOCTH HAY4YHON JeSTeNbHOCTH, TOTOBHOCTh B TMIPOLIECCE U3YYECHUS (UBHKHU
OCYIIECTBIISTH IPOSKTHYIO M HCCIISIOBATEIIbCKYIO JISATSIIBHOCTh HHINBUYyaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE HeHCTBUS
ba3zoBble Jornueckue geMcTBUA:
CaMOCTOSITENIbHO (DOPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
ONpEeNIENATh eI ACSITeIIbHOCTH, 33/1aBaTh MAPAaMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/IH B paCCManI/IBaeMBIX (bHSPI‘—ICCKI/IX SABJICHUSAX,
pa3pabaTeiBaTh TUIaH pEIIEHUs MPOoOJeMbl ¢ YYETOM aHalM3a HMMEIOIIMXCS MaTepUaTbHBIX U
HEMaTepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJbTATOB LEJISAM, OLIEHUBATH
pI/ICKI/I HOC.]'IG)ICTBI/IfI ACATCIIBbHOCTH,
KOOPJMHHUPOBATH U BBHITIOIHATH pabOTy B YCIOBHSIX PEabHOTO, BUPTYATHHOTO U KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;
pa3BI/IBaTB eraTI/IBHOe MBIIIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX HpOGHCM.
Ba3oBble ucciaenoBaTeJabCKue AeiicTBUS .
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU M METOAaMU (PU3NUECKOI HayKH;
BIIQJICTh HaBBIKAMH Y4e€OHO-MCCIIEIOBATEILCKOW M TPOCKTHOM NESITENIbHOCTH B 00OJacTu (hu3ukw,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOIOB pelIeHUs 3anad (pu3udecKkoro
CoEepKaHUs, MPUMEHEHUIO Pa3JIMYHBIX METOJA0B MO3HAHUS;



BIAJCTh BUIAMH JICATEIILHOCTH 110 IIOJYYCHHIO HOBOTO 3HAHWS, €ro HMHTEPIpETaIuH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHTYAIHsIX, B TOM YHCIIE MPU CO3JaHUH yUEOHBIX
MIPOEKTOB B 00J1aCTH (hU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIC CBS3W W aKTyaJU3WPOBATh 3aJlady, BBIIBUTATh TUIOTE3Y €&
pellIeHHs, HAXOIUTh apryMEHThl JIJIS JIOKa3aTeIbCTBA CBOMX YTBEP)KICHUWH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU PEIICHUS;

AQHAJTM3UPOBATh IOJIYYCHHBIE B XOJI€ PEIICHHS 3ala4yd pPe3yJIbTaThl, KPUTHYECKHA OLCHHBATh HUX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBHUTh U (OPMYIIHPOBATH COOCTBEHHBIC 33]]a4l B 00Pa30BaTEILHON JACATEIBHOCTH, B TOM YHCJIE IIPH
U3y4eHUH (PU3MKH;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/Ibl U PEIICHHUS,

CTaBHUTh POOJIEMBI M 33]]a4H, TOMYCKAIIINE aJIbTCPHATUBHBIC PCIICHHUS.

Padora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMH IOJy4CHHUS HH(POPMAIUU (U3UYECKOTO COJACPIKAHUS M3 UCTOYHHUKOB DPAa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIICCTBIISTh MMOWCK, aHAIN3, CUCTEMATU3aIMI0 ¥ HHTEPIIPETANIO UH(GOpMAIIUU
Pa3IUYHBIX BUJIOB ¥ (POPM MPEICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIIHH;

UCIIONIb30BaTh CpEACTBA WH(M)OPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHM3allMOHHBIX 33Ja4 C COOJII0JICHUEM TPeOOBaHMI SPrOHOMHUKH,
TEXHUKU O€30IaCHOCTH, THUTHCHBI, PECypCcOCOCpPEKCHHs, TPABOBBIX W OJTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAHHWS B Pa3NUYHBIX (QopMarax C yd€TOM Ha3HAYCHHS
uH(pOpMAaIIMHU U 1IETIEBOM ayIUTOPUH, BEIOHpasi ONTUMANbHYIO (OPMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

OCYIIECTBIISATh OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JAEUCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM
KQ)KJIOTO WIEHA KOJUIEKTUBA,

IPUHUMATD I€JIM COBMECTHOM IEeSATENbHOCTH, OPraHU30BBIBATH U KOOPJIMHUPOBATH JIEUCTBUS MO €€
JOCTH>KEHUIO: COCTABIIATH IUIaH JAEHCTBHM, paclpeAessTh PO ¢ YUETOM MHEHUH Y4aCTHHKOB, OOCYXKIATh
pe3yNbTaThl COBMECTHON pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa M KaXJOTO YYacTHHKAa KOMAaHAbI B OOLIMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UACH C MTO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOM
3HAUYUMOCTH;

OCYIIECTBIIATh IO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B pA3JIMYHBIX CUTYaLUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUSA
Camoopranmn3anus:
CaMOCTOSITEJIbHO OCYILIECTBIATh MO3HABATENBHYIO JESITEIBHOCTh B 00JaCTH (PU3MKU U aCTPOHOMHUH,
BBISABIISAITH MPOOJIEMBI, CTABUTH M (POPMYTUPOBATh COOCTBEHHBIC 33/1auH;
CaMOCTOSITEJIBHO COCTaBIIATH IUIAH PEIICHUS PAaCYETHBIX M KaYECTBCHHBIX 3a]ad, IUIAH BBIIIOJHEHUS
NPaKTUYECKOH paboTHI C yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH U NPEAIOUTEHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUIN;
JieNIaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;



Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIINHA B 001aCTH (PU3UKH, TTOCTOSHHO TOBBIIIATH

CBOM 00pa30BaTEeNbHBINA U KYIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pPE3yNbTATOB LIEJISIM;

BJIAJCTh HABBIKAMM IIO3HABATEIBHOM peQreKCHH KaK OCO3HAHUS COBEPLIAEMbIX JACUCTBHH U
MBICJIUTEJIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OIIUOKH.

B npomecce mocTkeHUsT TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBbI MO (U3UKE AT YPOBHS
cpenHero ooOmero o6pa3oBaHHMs y OOYYAIOIIMXCS COBEPIICHCTBYETCS OSMOIMOHANBHBIN HWHTEIUICKT,
npeIoiararoiiuii cOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOLIETO CIHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BUICTH
HAIpPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMsl, BKIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aIaliTUPOBATHCA K SMOIIMOHAJIBHBIM H3MEHEHHSIM U MPOSBISATH T'MOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHXKCHHIO L€ U YCHEXY, ONTHUMHU3M,
MHUIMAaTUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO0/I U3 CBOMX BO3ZMOKHOCTEN;

SMIMATHH, BKIIIOYAIOLIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TI0
IIPU OCYIIECTBIIEHUU OOIIEHHUSI, CTIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C JIPYTUMH JIIOJbMH,
3a00TUTbHCS, IPOSBIIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xoniy o0yuenus B 10 kjiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM ypOBHE JOKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MecTo (U3MKU B (HOPMUPOBAHUM COBPEMEHHOW HAYy4YHOUH
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOM JESITETLHOCTH JIFOICH;

VUUTHIBATh TPaHUIBI TMPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJENeil: MarepuaibHas TOYKa,
MHepLMajgbHas cUcTeMa OTcué€Ta, aOCOJIOTHO TBEPJOE TENO, HAeadbHBbIA ra3, MOJEINU CTPOEHUS TIa30B,
KUJKOCTEH U TBEPBIX TEI, TOUCUHBIN ANMEKTPUUECKUH 3apsi/1 IPH pelIeHnr GU3NUECKHUX 3a]ad;

pacmo3HaBath (puU3NUYECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX HA OCHOBE 3aKOHOB MEXaHUWKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEHIeCTBA U JJEKTPOJUHAMHMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHMHOE NBI)KCHHE, CBOOOTHOE TMaJeHWEe Tel, NBIKCHHE 110 OKPYKHOCTH,
WHEpLHU, B3auMoielicTBue Ten, Auddy3usi, OpOyHOBCKOE BUKEHUE, CTPOCHHE KHUIKOCTEH U TBEPIBIX Te,
n3MeHeHne o0bEMa TeN MpU HarpeBaHUU (OXJIAKIECHNU), TETUIOBOE PAaBHOBECHE, CTIApPEHHE, KOHICHCAIINS,
IJIaBJICHUE, KPUCTAIM3ALMs, KHUIIEHUE, BIIAXKHOCTh BO3/yXa, IOBBILICHUE MJaBICHUS Tra3a IpU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXIy I[apaMeTpaMd COCTOSIHUSI Tra3a B H30MpoIeccax,
3JIEKTPU3ALIMS Tell, B3aUMOJICUCTBHUE 3aPSI0B;

OTNHUCHIBATh MEXAHMUYECKOE JBWKEHUE, HCIONb3Yysd (U3UYECKHE BEIMYMHBI. KOOpPJWHATA, ITYTh,
nepeMeNIeHne, CKOpPOCTb, YCKOpEHHME, Macca Teja, Cujla, HUMIIYJIbC Tela, KUHETHYecKas >SHeprus,
NOTEHLMAaNbHAsl PHEPTUs, MeXaHuuyeckas paboTa, MeXaHMYecKass MOIIHOCTh; MPH ONUCAHUM MPABUIBHO
TPAKTOBATh (PUINYCCKUN CMBICT HCHOIB3YEMBIX BEIMYMH, WX OOO3HAUEHUS W EIUHUIIBI, HAXOIWTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C APYTUMHU BEIUUYUHAMU;

OMKCHIBATh HM3YUYEHHBIC TEIUIOBBIE CBOWCTBA TENI W TEIUIOBBIC SIBICHUS, HCIONB3yd (pU3mveckue
BEJIMYMHBI: JIaBJICHHE Tra3a, TEeMIIepaTypa, CpeaHsis KUHETHUYeCKass SHEprusi XaoTHYECKOro JABM)KEHHUS
MOJIEKYJI, CPEAHEKBaJpaTUYHasi CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEprus, padbora
ra3a, Ko3((QUIHUEHT MOJIE3HOTO NEWUCTBUS TEIJIOBOIO JBHUraTelNs; MPHU ONHUCAHWUU IMPABUIBHO TPAKTOBAThH
(GU3HYECKUI CMBICT HCIONB3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EAWHHIBI, HaXOIUTh (QOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYUHAM;



ONMCHIBATh U3YUYCHHbIE AJIEKTPUUECKHUE CBOWCTBA BEIECTBA U JJIEKTPUUYECKHE SIBJICHUS (IIPOLECCHI),
UCTIONB3YS (PU3MYECKUE BETUYHMHBI: 3JICKTPHUSCKUN 3apsijl, dIEKTPUUECKOE IoJe, HAmpsHKEHHOCTh TOJS,
NOTEHLIMAaN, pa3HOCTh IMOTEHIMAJIOB; TMpPU ONHUCAHUU NPABUIBHO TPAKTOBaThb (PUIUYECKUI CMBICI
UCTIONIb3YEMBIX BEIUYHMH, MX OOO3HAUCHHWs W EIWHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TaHHYIO
bu3nYECKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

AHATM3UPOBATh (DU3MUECKHUE MPOIECCH U SBICHUS, UCHONB3YS (DU3MYECKHE 3aKOHBI W MPUHIIMIIGL:
3akoH BcemupHoro Tsarorenus, I, 11 u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHHS] MEXaHMYECKOW SHEPruu,
3aKOH COXpPaHEHHUS UMIYJIbCA, MPUHLIUI CYNIEPIO3UIIUN CUJI, TPUHIIUI PAaBHONPABUs UHEPLUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHMS BEILECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpEIHEi
KMHETUYECKOW JHEPIMH TEIJIOBOTO JIBMDKEHUS MOJICKYJT C aOCOJIOTHON TeMIepaTypoul, MEepBBI 3aKOH
TEPMOJMHAMUKY, 3aKOH COXpPAHEHUS DSJEKTPUYECKOro 3apsaa, 3akoH Kynona, mpu 3TOM pa3nuyarhb
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXEHHE W YCIOBUSA (TpaHMIbI, 00JacTi)
MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MTPUHIIMITBI JESHCTBHS MAIIMH, PUOOPOB M TEXHUYECKUX YCTPONCTB; pa3indarh
yCIIOBUS UX O€30MacCHOr0 UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHSATH SKCIIEPUMEHTHI TI0 HCCIICOBAHUIO0 (PU3NUECKUX SBICHUH U MPOIECCOB ¢ UCTIOIB30BAHUEM
OPsIMBIX U KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (HopMynupoBaTh MpoOieMmy/3agady U TUIOTE3y y4yeOHOro
JKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY U3 MPEMJIOKEHHOTO OOOpYyIOBaHUS, TMPOBOAUTH OMBIT U
(GbopMyITHUpPOBAThH BHIBOJIBI;

OCYIIECTBIISITh TMpSMbIE U KOCBEHHBbIE H3MEpEeHHsS (PU3MYECKHX BEJIWYUH, MPU STOM BHIOMpATh
ONTUMAIBHBINA CIIOCOO U3MEPEHHS M UCTIOJIb30BaTh H3BECTHBIE METO/IbI OIICHKHU MOTPEITHOCTEH U3MEPECHUIA;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3UYECKMMH BEIMYMHAMU C HUCIHOJIB30BAaHUEM MPIMBIX
U3MEPEHU, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl TOTYYCHHOW 3aBHCHMOCTH
¢buznyecCKuX BEIWYHMH B BUJIE TaOIHUI] U rpaUKOB, JeNaTh BIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOnrofarh mpaBuia O€30MacCHOTrO TpyAa INpPU IMPOBEACHUM HCCIEIOBAHMM B paMKax ydeOHOro
JKCIIEPUMEHTa,  Y4eOHO-MCCIEeNOBAaTeNIbCKOM W MPOEKTHON  JEATEeIbHOCTH €  HCIOJIB30BAaHUEM
U3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYIOBaHMUS;

pemiaTh pacy€THHIE 3a/1a4M C SIBHO 3aJIaHHOW (DPU3MUECKON MOAENbI0, UCTIONB3Ys (PU3NUYECKHE 3aKOHBI
Y TIPUHIMIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJa4dl BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACIATH (PU3MUESCKUE
BEJIMUMHBI U (HOPMYIbI, HEOOXOMUMBIC ISl €€ pelleHUs, TPOBOAUTh PAaCUYEThl U OICHHBATh PEaTbHOCTH
MOJIYYSHHOTO 3HAYEHUS (PU3UUECKOMN BEITMUUHBIL;

peniaTh Ka4eCTBEHHbIE 3aJa4l: BbICTPAUBATh JJOTMYECKH HEMPOTHUBOPEUUBYIO LEMOUKY PACCYKICHUN
C OIOPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCIIONIb30BaTh TPU PEIICHUH Y4YeOHBIX 3a/ad COBPEMEHHble WH(OpPMAlMOHHBIE TEXHOJOTHUHU [T
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETANMH U TPEJACTABICHUS YYeOHOW U HAYyYHO-TIOMYJSIPHOM
uH(pOpMaIlMK, TONYYEHHOW U3 pa3NUYHBIX HMCTOYHHUKOB, KPUTHUYECKH aHAJIU3UPOBATH IOIy4aeMYIO
uH(pOpMaLIHIO;

MPUBOJUTH TMPUMEPHI BKJIA/la POCCHICKUX U 3apyOEKHBIX YUYEHBIX-(QU3UKOB B DPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUS MO0 (H3MKe B TMOBCEAHEBHOW KU3HU JUIS OOecTeueHUs
0€30macHOCTH TIPH 0OpaIIeHUH ¢ MPUOOPaMH M TEXHHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHUS 3JI0POBBS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 MOBEACHHUS B OKpY Karollei cpejie;

paboTaTh B TPYIIE C BHITOJHEHUEM DPA3THYHBIX COIMATBHBIX POJICH, MJIAHUPOBATH pabOTy TPYIIIIHI,
palroHaIbHO PACIPEAETATh OOS3aHHOCTH U TUTAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIIbI B pELIEHHE pacCMaTpUBaeMoOi MpoOIeMBbl.

K xoniy o0yuenus B 11 kjacce mpeMeTHBIE pe3ylbTaThl HA 0a30BOM ypOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTO (M3HKU B (OPMHUPOBAHUU COBPEMEHHOW HAy4HOM
KapTUHBI MUPa, B Pa3BUTUHU COBPEMEHHON T€XHUKH W TEXHOJOTHUM, B MIPAKTUUYECKON JEATEIBHOCTH JIOJIEH,
[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl NPUMEHEHUS H3YyYEHHBIX (PU3UUYECKMX MOJENel: TOYEUHBIM AIIEKTPUYECKUil
3apsiji, Jdy4 CBETa, TOUCYHBIM MCTOYHUK CBETA, s/IEpHAsi MOJENb aToOMa, HYKJIOHHAs MOJIEIb aTOMHOIO siJipa
IpU pelieHnn GU3NIecKux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SABICHHUA (MpOLEecChl) M OOBSICHATh HMX HAa OCHOBE 3aKOHOB
IMEKTPOAMHAMUKH M KBAHTOBOW (PU3MKU: 3JEKTpUUYECcKasi IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XMMHUECKOE,



MarHUTHOE JICHCTBHSI TOKAa, B3aMMOJACWCTBHE MArHUTOB, JJCKTPOMAarHWTHAs WHAYKIHS, JeHCTBUE
MarHUTHOTO TIOJISE HAa TIPOBOJHHUK C TOKOM M JBMIKYIIUICS 3apsili, SJICKTPOMAarHUTHBIC KOJCOAHHUS U BOJIHBI,
NPSMOJIMHEHHOE PAaCIpPOCTPAaHEHUE CBETa, OTPAXKCHHE, IMPEJIOMIICHHWE, WHTephepeHIus, Iu(paKkius H
MOJISIpU3aIusl CBETa, MUCIEpCUs cBeTa, dorodniekrpudeckuii apdext (dhoroaddekr), cBeToBOE NaBleHUE,
BO3HHUKHOBEHUE JIMHEWYATOTO CIIEKTPa aToMa BOJAOPOa, ECTECTBEHHAsI U HCKYCCTBEHHAs pa/INOAKTHBHOCTb,

ONKCBHIBATh  W3YyYCHHBIC CBOWCTBA  BellecTBa  (JJIEKTPUYCCKHE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUUECKYIO TPOBOJUMOCTD PA3JIUYHBIX CPENl) U AJICKTPOMArHUTHBIC SBICHHS (TIPOLECCHI), MCIIOIb3YS
(u3ryecKre BENUYMHBL: JCKTPHUSCKHN 3apsijl, CHJIa TOKa, JIEKTPHUYECKOE HAIPSIKCHHUE, DIICKTPUYECKOES
COIIPOTHBIICHUE, PA3HOCTh IMOTEHIIMAJIOB, 3JCKTPOJBUKYIIAs chia, paboTa TOKA, WHIYKIHS MarHUTHOTO
nojsi, cuia Amnepa, cuia JlopeHna, MHIYKTUBHOCTh KATYIIKH, SHEPTUS DJICKTPHUYSCKOIO U MArHUTHOTO
MOJICH, TEpUoJl M YacToTa KojeOaHWi B KojeOaTeaTbHOM KOHTYpE, 3apsi M CHJIa TOKa B IpOIEcce
FapMOHUYECKUX 3JICKTPOMArHUTHBIX KOJcOaHUH, (POKYCHOE PACCTOSHUE M ONTHYECKas CHiia JIMH3bI, MPH
ONMCAaHWH TPABWILHO TPAKTOBAaTh (DU3MYECKHMI CMBICT HUCIOJb3YyEeMBIX BEIMYMH, WX OOO3HAYCHUS H
€JIMHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYCCKYIO BEITUUNHY C IPYTHMHU BEIMYMHAMHU;

OINKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, HCIOJB3Ys (U3NUYCCKUC BEIUYHUHBI:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, SHEPTUS U UMIYIbC (POTOHA, MEPHO
HOJTIypaciiajia, SHEPTHsl CBS3H aTOMHBIX SZCp, IPU OMUCAHUU IMPABWIBLHO TPAKTOBATh (PU3HUECKUI CMBICI
UCTIOJIB3YEMbIX BEJIMYHMH, UX O0O3HAuUCHWsI M EIMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIME JaHHYIO
(HU3UUECKYIO BETUUUHY C IPYTHMHU BEJIMYMHAMU, BHIYUCIIATH 3HAUCHUE (PU3HUCCKON BEIIMYHMHBI,

aHAJTM3UPOBATh (PU3UYECKUE TPOIECCHl M SIBICHUS, MCIONB3Ys (U3UYECKUE 3aKOHBI U MPHHIIUIIBL:
3akoH OMa, 3aKOHBI IMOCJIEIOBATEIBLHOTO M TapaUICIbHOTO COCAMHEHHS MPOBOJHUKOB, 3aKOH JKOyIsi—
JleHnla, 3aKOH AJIGKTPOMArHUTHOW WHAYKIUH, 3aKOH MPSMOJIMHEWHOTO PACIpPOCTPAHCHUS CBETA, 3aKOHBI
OTPaXCHHSI CBETA, 3aKOHBI IPEIOMIICHUS CBETa, ypaBHEHWE OWHITeWHA 1S (oTodddekra, 3aKoH
COXpaHECHHsI DHEPTuH, 3aKOH COXPAHCHUsS HMMITYJbCa, 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO 3apsjia, 3aKOH
COXpaHEHMsI MAacCOBOTO YHCIIA, MOCTYNAThl bopa, 3aKOH paJMOaKTHBHOTO pacraja, MpU 3TOM pa3iuyarh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOe BBIPRKCHHWE W YCJIOBUs (TPaHHMIBI, 00JacTH)
PUMEHUMOCTH;

OTIpENIeNATh HAMPABICHUE BEKTOPa UHAYKIIMU MAarHUTHOTO TMOJISl TPOBOJIHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl Jlopenna;

CTPOMTH ¥ ONHCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;

BBIMOJIHATH AKCIIEPUMEHTBI 110 UCCIICTOBAaHUIO (PHU3UUECKUX SIBICHUI U MPOIIECCOB C MCITOIb30BaHHEM
NpSIMBIX U KOCBEHHBIX W3MEPEHUil: mpu 3TOM (GOpMyIUpoBaTh MpoOiIeMy/3afady W THUIOTE3Y y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh yCTAHOBKY W3 MPEIJI0KEHHOTO O00OpYyIOBaHHS, TMPOBOIAWTH OIBIT U
(GOpMyITHPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSIMbIE W KOCBEHHBIC H3MEPEHHs (PH3UYECKUX BEIWYHMH, MPH STOM BHIOMPATH
ONITUMAJILHBIN CIIOCO0 M3MEPEHHUS U MCIIOJIb30BaTh U3BECTHBIE METOIbI OIICHKU TIOTPEIIHOCTEH H3MEPEHHIA;

UCCIICIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIMYHH C MCIIOJB30BAHMEM MPSAMBIX M3MEPEHHI: TIPH 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJIYUCHHON 3aBUCUMOCTU (DPU3UUCCKUX BEIUYHMH B
BHjIe TaO/HII U TpadHUKOB, IETaTh BBIBOBI IT0 PE3yIbTaTaM HCCIICTIOBAHNUS,

coOyro/IaTh TMpaBWiia OE30MacHOTO TpyJda TMPU TPOBEICHUH WCCICIOBAaHUNH B paMKax y4eOHOTrO
IKCTIIEPUMEHTa,  y4eOHO-MCCIIEOBATENbCKOM W MPOCKTHOW  JIESITENBHOCTH €  HCIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 00OPYIOBaHUS;

pemiath pacy€éTHhIC 337a4M C SBHO 3aJaHHON (U3MYECKON MOEIBIO, HCIONB3YS (DU3NUECKUE 3aKOHBI
U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a]la4ui BHIOMPATh (PU3HUECKYIO MOJIENb, BBIACIATh (DU3HUECKUE
BEJIMYMHBI U (OPMYIIBI, HEOOXOMUMBIE I €€ PEelICHHs, MPOBOJUTh PACUYEThl M OICHUBATH PEATbHOCTH
MOJYYCHHOTO 3HaYCHUST (PU3NICCKOI BETUUNHBL;

pemarh Ka4eCTBEHHBIC 3a/1a4H: BBICTPAWBATh JIOTHUECKH HEITPOTHBOPECUMBYIO IIETIOUKY PACCYKICHHUM
C OIOPOH Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUCCKHUE SIBIICHUS;

UCTIOJIB30BaTh TPH PENICHUW YYEOHBIX 3a/7a4 COBPEMEHHBIC HH(OPMAIMOHHBIC TEXHOJOTHH JUIS
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAMM U TMPEICTaBICHHUS Y4eOHOWM W HAy4HO-TOMYJIIPHOMN
UHPOpPMAILIMK, TIOMYYEHHOW W3 pa3jIMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATh IOIy4aEMYIO
UH(POPMALIUIO;

OOBSICHATH NMPHHIUIIBI JCHCTBUSI MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, PAa3IN4aTh yCIOBHUS
ux 0€30IaCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM KU3HU;



HNPUBOJUTH MPUMEPHI BKJIAJA POCCHHCKUX W 3apyOeKHBIX yYEHBIX-(HU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BAaTh TEOPETUYECKHE 3HAHWA MO (HU3MKE B TOBCETHEBHOM KHM3HM JUIL OOECTICUeHHS
0€301aCHOCTH MPH 00paIIeHUH C MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMHU, JUIsI COXPAHEHHUS 3I0POBbS U
COOJIIOICHHSI HOPM HKOJIOTMYECKOTO TIOBEICHHSI B OKPYXKAIOIIeH cpere;

paboTaTh B IpyIIie ¢ BHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH PadOTy TPYIIIHI,
palMOHAIBHO pacIpeessaTh OOSM3aHHOCTH W IUIAHUPOBATH JESTENBHOCTh B HECTAHJAPTHBIX CUTYalHsX,
a/IeKBaTHO OIICHMBATh BKJIA]] KXKJOT0 U3 YYACTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTPpUBAEMON POOIEMBbI.



3. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB
e HaumenoBanue
w/n pa3iejioB U TeM 3cero Konrpoubneie IIpakTnyeckue
NPOrpaMMmblI padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

dusuka U MeTOoAbI

11 Hay4YHOTO 2
MO3HAHUS
Wroro mo paszneny 2

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [HOK
https://m.edsoo.ru/7f41bf72

Pa3nea 2. MEXAHUKA

bubanoreka [IOK
21 | Komowarma ° https://m.eds00.ru/741bf72
bubnuoreka [TIOK
> manie ! https://m.edsoo.ru/7f41bf72
2.3 zgig:flleﬂm B 6 1 1 bubnuorexa LIOK
. https://m.edsoo.ru/7f41bf72
MCXAaHUKEC

Uroro no pazneny

18
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoteka LHOK
' KHHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOpUHU
39 OcHOBBI 1 bubnuoteka LHOK
' TEPMOJIMHAMHUKHU 10 https://m.edsoo.ru/7f41bf72
ArperarHble
33 ;2;;;):;?{ 5 bubnuoTeka [HOK
' ‘ https://m.edsoo.ru/7f41bf72
da3oBbIe
MEePEXO0/IbI
Uroro no pazneny 24
Pasznen 4. 9JIEKTPOJIMHAMMUKA
bubnuoreka HOK
4.1 eKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
IlocTostHHBIN
4.9 AJIEKTPUYECKHUI 1 bubnuoreka LHOK
' TOK. Toxu B 12 https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax

Hroro no pazneny

22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB 1o 68 3 3
I[TPOTPAMME

11 KIIACC

Ne HaunmMeHoBaHue KoanuyecTBo 4acoB

n/m pasgenoB U TeM  Bcero  Kontpoabnbie —IIpakTuyeckue

DJIEKTPOHHBIE
(undposbie)



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MPOrpamMmMbl padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pasagen 1. 9JIEKTPOJIUHAMUKA
1.1 gﬁ:ﬁf ZHR?SFHI?:I-JIIa.eﬂ 11 1 3 bubmmorexa LIOK
' P https://m.edso0.ru/7f41c97¢
WH YKLV
Hroro no pazueny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
1 ﬁiﬁ‘fﬁiﬁﬁﬁmﬁ 9 1 bubamorexa LIOK
- p https://m.edso0.ru/7f41c97c
Koe0anus
M
.2 3HZ);:H2:/IZCF:II<{II//IIE;HH§ 5 1 bubmmorexa HOK
- p https://m.edso0.ru/7f41c97c
BOJIHBI
bubnnoreka HOK
)
2.3 Onrruxa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

OCHOBEI
CHCIHUAIBHOM
TEOpUH
OTHOCHUTEIBLHOCTH

3.1

Uroro no pazneny

4

bubnnoreka HOK
https://m.edsoo.ru/7f41c97c

Pa3nea 4. KBAHTOBASA ®U3UKA

11 DJIEeMEHTBI bubnuoTeka [HOK

' KBAHTOBOM OITHUKH https://m.edsoo.ru/7f41c97c

bubnmmoteka [HOK

+2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c

bubnuoreka HOK

+3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUWHU U ACTPOPU3UKU

5.1 ;?f ponownn w6 1 bubmorexa [1O0K
' R https://m.edsoo.ru/7f41c97c
acTpo(U3uKH
Hroro o pasneny 6

Paszpen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

1 O6oo6maromee 5 1 bubnuoreka LHOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 5
PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO
YACOB [0 66 5 7
I[MTPOIT'PAMME

[Tpunoxenue k padoyei nporpamme no ¢usuke 10-11 kmace



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

CucreMa OlleHKH TOCTHKEHUS TUIAHUPYEMbIX Pe3yJbTAaTOB 001ero 00pa3zoBaHUs 10
(pusuxe.

Cucrema OIICHKM OCBOCHHS OO0pa3oBaTEIbHBIX TMPOTPAMM CO3MACTCS C UENBI0 TOXY4CHUS
00BEKTHBHON MH(OpMaIMd 00 ypOBHE M KaueCTBE OCBOCHHUS 0Opa30BATENbHBIX MPOrpaMM HayalbHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHETO (ITOTHOT0) 00IIero 00pa3oBaHus.

B cooTBeTcTBHM ¢ KOHIENIMEW 0Opa3oBaTENbHBIX CTaHIAPTOB pPE3yJIbTaThl 00pa3oBaHUs
BKJTIOYAIOT:

. npeomemuule pe3yibmamsl (3HAHUS U YMEHUS, OIIBIT TBOPUYECKOM NEATETHHOCTH H JIP.);

. Memanpeomemuble pe3yabmamel (CIOCOOBI IEATETbHOCTH, OCBOCHHBIE HA 0a3e OJHOTO WU
HECKOJIbKUX IpPEeIMETOB, MPUMEHHUMbIE KaK B paMKaxX 0O0pa30BaTeIbHOrO IMpoliecca, Tak W MpPU PEUICHUH
po0JIeM B PEaTbHBIX )KHU3HECHHBIX CUTYAIIUSX);

. JUYHOCMHble pe3ynbmamel (CUCTeMa IIEHHOCTHBIX OTHOUICHW, HMHTEPECOB, MOTHBAIUU
y4Yaluxcs u ap.).

B cootrBerctBUn ¢ ®I'OC ocHosHbIM 00beKmoOM cucmemvl OyeHKU PE3yNbTaTOB 00pa3oBaHUs, €€
COJepKAaTeNbHOM M  KpUTepHambHOW  0a3oif  BeicTynmaror  TpeOoBanus CraHmapra, KOTOpHIE
KOHKPETH3UPYIOTCS B IUIAHUPYEMBIX pe3yJbTaTaX OCBOCHHUS 00y4aloIUMUCS OCHOBHOM

00pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHusl.

Opraﬂmauuﬂ H CoA€epKaHUuE HTOrOBOM OIIEHKH U aTTeCTAIlUU Oﬁy‘-lalOHll/IXCﬂ

[IpeameToM UTOTOBOM OIIEHKH OCBOCHHS O0YYAarOIIMMUCS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpamMMbl
OCHOBHOTO 00111ero o0pa3oBaHus SBJISETCS JOCTHKEHHE MPEIMETHBIX W METallpeIMETHBIX Pe3yJbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, HEOOXOAMMBIX IS
MPOJOHKEHUS 00pa30BaHUsI.

[Ipy UTOrOBOM OLICHMBAHUM PE3YJIbTATOB OCBOEHMS OOYYarOIIMMHUCA OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOTO OO0IEro 00pa3oBaHUsl YYUTHIBAIOTCS C(HOPMHUPOBAHHOCTH YMEHHIl BBIOJIHEHUS
IPOCKTHON JESATEIBHOCTH M CIIOCOOHOCTh K PEIICHHIO y4eOHO-TTPAKTHUYECKUX M Y4eOHO-TIO3HABATEIBHBIX
3a/1au.

HtoroBasi oleHKa pe3yJbTaTOB OCBOCHMS OCHOBHON 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHus BKJIIOYAET JIBE COCTABIISAIOLILE:

— pe3ynbTaThl MPOMEKYTOYHOW aTTECTallMd OOYYArOIIMXCS, OTpaXkarollhe ITUHAMHKY HX
WHAMBUAYaJIbHBIX 00pa30BaTENIbHBIX JOCTHKEHUI B COOTBETCTBUM C IUIAHMPYEMBIMH pe3yJlIbTaTaMu
OCBOEHMS OCHOBHON 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMUs;

— pe3ynbTaThl rOCYJapCTBEHHON (MTOrOBOI) aTTecTalli BBITYCKHUKOB, XapaKTepHU3yOIue
YPOBEHb JIOCTHXEHMS IUIAHHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON HpPOTrpaMMbI
OCHOBHOTO 0011IeT0 00pa30BaHMs.

Ocobennocmu oyenKu npeomMenHvlX pe3yibmanos

OneHka TpeaIMETHBIX pPEe3yNbTAaTOB MPEACTABIsAET COOOM OICHKY JOCTHXKEHHS OO0YyJarolIuMcs
TUTAHUPYEMBIX PE3YJIbTATOB 110 OTICIIBHBIM IPEIMETAM.

dopmMupoBaHHUE ITHX pe3yJbTaToB oOecreynBaeTcsl 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa3zoBaTeNbHOrO MpoIecca — y4eOHbBIX MPEIMETOB.

OCHOBHBIM 00bEKMOM OYEHKU NPeOMEemHbIX pe3)ibmamoé B COOTBETCTBHU C TPEOOBAHUSIMU
Crangapra sIBISIETCS CIIOCOOHOCTh K PEIICHUI0 Y4eOHO-TIO3HABATENBHBIX U y4EOHO-TIPAKTHUECKUX 3aj1ad,
OCHOBaHHBIX Ha WU3y4aeMOM Y4eOHOM MaTepuaye, C MCIOJb30BaHUEM CIIOCOOOB JICHCTBUH, PEIIEBAHTHBIX
COJIep’KaHUI0 Y4eOHBIX MPEAMETOB, B TOM 4YHCIIE METalpelIMETHBIX (IIO3HABATENBHBIX, PETYISITUBHBIX,
KOMMYHUKATHBHBIX ) IEHCTBHIA.

CucreMa OIIEHKH MPEeTyCMATPUBACT YPOBHEBblLL N0OX00 K COICPKAHUIO OIICHKU U MHCTPYMEHTAPHUIO
JUISL OIICHKW JOCTYDKEHHS IUIAHHUPYEMBIX PE3yJbTaTOB, a TaKXKe K MPEJICTABICHHIO W WHTEPIPETANN
pe3yIbTaTOB U3MEPEHUH.

CucreMa OIEHKH TPEIMETHBIX PE3yJIbTaTOB OCBOSHUS YYEOHBIX MPOTPaMM C YIETOM YPOBHEBOTO
nonaxoja, npuHsaToro B CraHmapre, MpeanonaraeT BblAeleHne 0a30BOTO YPOBHS JOCTHIKEHUH Kak TOYKU
oTcuéTa TPH TIOCTPOCHHH BCEW CHUCTEMBI OIEHKH W OpTraHW3alid WHIWBHIYaJIbHOH paboOTHl ¢
oOyuaromumucs. [24]

Peanpuble nqocTHXeHHS OOYy4arOMIMXCSA MOTYT COOTBETCTBOBAaTH 0a30BOMY YpPOBHIO, a MOTYT
OTJIMYATHCS OT HETO KaK B CTOPOHY MPEBBIIICHUS, TAK M B CTOPOHY HEJTOCTHKCHHS.

Jist onvcaHusl TOCTHKEHUH 00YJArOIIMXCs 1eJIecCO000pa3HO YCTaHOBUTD CIEAYIOIINE YPOBHHU.




ba3zoswiii yposenv oocmudicenuti — ypoBeHb, KOTOPBIN JEMOHCTPUPYET OCBOCHHE YUCOHBIX JIEHCTBUMA
C ONOPHOH CHUCTEeMOH 3HaHWIl B paMKax auama3oHa (Kpyra) BbLAEICHHBIX 3aaad. OBnajgeHue 0a30BBIM
YPOBHEM SIBJISIETCSI TOCTATOYHBIM IS MPOJIOJDKEHUSI 0OyUeHUsl Ha CIEQYyIOolIeld CTyNmeHH 00pa30BaHHUs, HO
HE 1O npopMIbHOMY HampaBlieHHIO. JloCTHKeHHI0 0a30BOro YypOBHS COOTBETCTBYET OTMETKa
«YAOBIETBOPUTEIBHOY» (MIIH OTMETKA «3», OTMETKA «3aU4TEHOY).

[IpeBbitienrie 6a30BOro0 ypOBHS CBUIETENLCTBYET 00 YCBOCHHHM OMOPHOM CHCTEMbl 3HAHWUN Ha
YPOBHE OCO3HAHHOI'O IPOU3BOJIBHOTO OBJIAJICHUS yYEOHBIMU JEHCTBUSAMH, a TaKXKE O KPYro3ope, IIUpOTe
(w1 U306MpPaTETLHOCTH ) MHTEPECOB:

* NOGLIULEHHBIU YPOB8EHb NOCTUKEHMS ITUIAHUPYEMBIX PE3YJIbTAaTOB, OLEHKA «XOPOLIO»

(oT™eTKa «4»);
* 8bICOKULl YPOBEHb JIOCTHIKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OLEHKA «OTJIIMYHOY
(oTMeTKa «5»).

[ToBBIIIEHHBIA U BBICOKMI YPOBHU JOCTHKEHHS OTIMYAOTCA 10 MOJHOTE OCBOCHUS IIJIAHUPYEMBIX
pe3yabTaTOB, YPOBHIO OBJAJICHHS Y4€OHBIMH JIEHCTBUAMU M C(POPMHUPOBAHHOCTHIO MHTEPECOB K JTAHHOH
peIMEeTHOMH 00IacTH.

WNunuBuyanbHble TPAGKTOpPUH OOyUYeHHsS OOYYaroIUXCs, JEMOHCTPHUPYIOUIMX MOBBIIICHHBIH U
BBICOKHI YPOBHU JOCTI)KEHUH, 11e51eco00pa3Ho (OpMUPOBATH C YYETOM MHTEPECOB ITUX OOY4YaIOLIUXCS U
uX IUTaHOB Ha Oynymiee. [Ipu Hanmuyuy yCTOMYMBBIX MHTEPECOB K yUeOHOMY IpPEIMETY M OCHOBATEIIbH O
MOJTOTOBKA MO HEMY Takue OOydaroluecss MOTYT OBITh BOBJIEYEHBI B IMPOEKTHYIO NAEATEIbHOCTH IO
IpeIMETy U COPHEHTHUPOBAHBI HAa IPOI0JDKEHHE O0YUYCHHUS B CTAPIINX KIIAccax M0 JTaHHOMY IPOQHIIIO.

Jlnsg  onucaHus TOATOTOBKM —y4YalUXCs, YPOBEHb JOCTHMKEHHM KOTOPBIX HMIKE 0a30BOro,
BBIJICIIACTCS:

* NOHUIICEHHBIU YPOBEeHb NOCTUKEHUMN, OLIEHKA «HEYOBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KUIL YPOBEeHb TOCTUKEHUH, OLIEHKA «IUI0X0» (OTMETKa «1»).

Henoctnxenne 0a30Boro ypoBHs (MMOHMKEHHBIM M HU3KHHA YpOBHHU JTOCTHMXKEHUH) (UKCUpyeTCs B
3aBHCUMOCTH OT 00bEMa U YPOBHS OCBOCHHOTO M HEOCBOCHHOTO COJICPYKAHHS ITPEIMETA.

Tlonuoicennviii yposensb NTOCTUKEHUN CBUICTEILCTBYET 00 OTCYTCTBMM CHUCTEMAaTHUECKOW 0a30BOii
moaAroToBKu, O TOM, 4YTO O6yanOHIHMC$I HC OCBOCHO JaX€ M IIOJIOBHMHBI IJIAHUPYCMBIX PE3YyJIbTATOB,
KOTOpPbIE OCBaMBAET OOJIBLIIMHCTBO 00YYAIOLIUXCS, O TOM, YTO UMEIOTCS 3HAUUTENIbHbIE TPOOEbl B 3HAHUSX,
JnanpHelee odyueHue 3arpyaHeHo. [Ipu 3ToM oOydaromuiics MOXKET BBIMOJTHSATH OTAEIbHBIE 3aJaHUs
HOBBIIIEHHOTO ypoBH. JlaHHas rpymmna o0yyaromuxcs TpeOyeT crnenuaibHON AUarHOCTUKY 3aTPYAHEHUH B
o0OyudeHuu, MpoOesoB B CUCTEME 3HAaHUN U OKa3aHUS LIEJIEHANPABICHHON ITOMOIIY B JOCTH>KEHUH 0a30BOTO
YPOBHSL.

Huskuii yposenb OCBOCHMSI IJIAHMPYEMBIX pPE3YyJbTaTOB CBUJETENIBCTBYET O HAJTUYUU TOJBKO
OTJENBHBIX (pparMeHTapHBIX 3HAHUH 110 NPEeIMETY, JajlbHellee 00y4eHne NPaKTHYeCKU HEBO3ZMOXKHO.

OOyuaromMces, KOTOpble JeMOHCTPUPYIOT HU3KUH YPOBEHB JOCTHXEHUH, TpeOyeTcsl crienuanbHas
MOMOIIb HE TOJIBKO 0 Y4eOHOMY MpEAMETY, HO U MO (OPMHUPOBAHUIO MOTHUBALIUU K O0YUEHHIO, Pa3BUTHIO
UHTEpeca K HM3ydaeMoil mpeaMeTHOW o0jacTd, MOHMMAHMIO 3HAUYMMOCTH NpeAMeTa A KU3HM M JIp.
Pemenne o JOCTMOKCHUNU WX HCAOCTUIKCHHU IINIAHUPYEMBIX PE3YJIbTAaTOB WA 00 OCBOEHHU WIH
HEOCBOGHUHU y4yeOHOro marepHaja MPUHUMAETCS Ha OCHOBE Pe3yJIbTaTOB BBIIOJHEHMS 3a/laHUil 0a30BOTrO
ypoBHs. Kpurepuil qoctuxeHns/ocBoeHIsT yueOHOro MaTepuaia 3aJaéTcs Kak BbllloJiHeHUEe He MeHee 50%
3agaHuii 0a3oBoro ypoBHs win noaydeHue 50% OT MakCHMMajabHOTO Oajla 3a BBINOJHEHHE 3a/JaHUM
6a30BOro ypOBHS

Hogble cTanaapTsl 00 OLleHKE pPe3y/IbTAaTOB H3yYeHUs (PU3HMKH

OO6pa3zoBaTeabHbIe CTAHAAPTHI CpeaHEN 00IIe00pa30BaTEILHON IIKOJIBI OMPEISSIOT TPeOOBaHUS K
Pa3IMYHBIM COCTABJIAIOMIMM y4deOHOro mporecca mo npeameram. OJHUM H3 KOMIIOHEHTOB HOBOTO
CTaHJapTa SBISETCS JOKYMEHT, B KOTOPOM TOBOPUTCA O TOM, KaKHW€ pe3yNlbTaThl OKHUIAIOTCS IOCIe
u3ydeHust Kypca ¢usuku. Tak Ha3piBaemble «llmaHupyemMble pe3ynbTaTbl o0yueHHs». OHM NMPEACTaBIAIOT
co00i1, KOMITJIEKC CHOCOOOB AESTeNbHOCTH, KOTOpbIE IOJKHBI (DOPMUPOBATHCA y YYalllUXCS B paMKax
U3y4eHUs (PU3HMKH.

B HoBOM craHmapTe comep)KHUTCA, KpoMmMe OOOOIICHHBIX IJIAHUPYEMBIX PE3YyJIbTaTOB H3Yy4EHUS
¢u3uKky, eme U UX ONepalMoOHAIM3alNA, T.€. NMPEICTaBICHHE KaXKIOro M3 IUIAHHUPYEMBIX pe3yJbTaToB B
BUJIC IEPEYHS OTJEIbHBIX YMEHUH.



CucremMa OleHKH JOCTHKEHUS TIAHUPYeMbIX pe3yabTaToB ocBoeHust OOII no ¢pusuke

1. CrapToBas TMarHOCTHKA.

CrapToBas AMarHoCTHKa MPOBOAUTCS MEpPE] U3YUYEHUEM pa3ZelioB 0 MPEIMETy M HalpaBlieHa Ha
OIIpEeZCIICHUE YPOBHS OCTATOYHBIX 3HAHWM, YPOBHSA MOTHBAlUU K M3Yy4YCHHUIO HOBOIO Marepuana. /laHHbIN
BUJ paOOTHI OIICHUBACTCS YUUTENIEM HAa Ka4yeCTBEHHOM ypoBHE. /L1 mpoBeieHUsI CTapTOBOW JAMArHOCTHKH
MOKHO HCII0/Ib30BaTh TE€CThI, aHKETBI, IPUEMBI TEXHOJIOTUU PA3BUTHS KPUTHYECKOTO MBILICHUS.

2. Tematuueckue KOHTPOJIbHBIC pa60TbI 10 KJ1IacCaM

3. Texymmii KOHTPOJIb

B xopne Tekymiero KOHTpoJIs OLEHUBAETCS J1I000€, 0COOCHHO yCIelHoe AeiicTBUe oOydaronierocs, a
(UKCUpyeTCsT OTMETKOW TOJBKO pEIICHHE IOJHOLEHHON 3a7ayd, BBIIOJIHEHUE TECTa, YCTHOTO OTBETa,
BBINOJIHEHHE J1a00opaTopHOM paboThl. J[aHHBIE BUIbI pa0OT OLIEHUBAIOTCS 10 MATUOAIIBHON CHUCTEME.

3. Hroroaas oueHka.

4. VHauBUAyadbHBIA WTOTOBOM TPOEKT MPEACTaBIsAET COOOW YUeOHBIH MPOEKT, BBIIOIHIEMBbIH
o0yyaromuMcsi B paMKax OJHOTO MJIM HECKOJbKHUX Yy4YeOHBIX IMpPEIMETOB C  LEJbI0
IIPOJIEMOHCTPUPOBATh CBOM JIOCTUIKEHUS B CaMOCTOSITEIbHOM OCBOEHUHU COJEP)KAHUS U METO/IOB
u30paHHBIX O0JacTel 3HAHUM W/HWIM BUAOB JEATENBHOCTH U CHOCOOHOCTh HPOEKTHPOBATH U
OCYIIECTBIISITh 1I€JIECOO0Pa3HYI0 U PE3YJIbTATUBHYIO JESITEIBHOCTh (y4eOHO-II03HABATEIBHYIO,
KOHCTPYKTOPCKYIO, COLUAIbHYIO, XY 0KECTBEHHO-TBOPUECKYIO, HHYIO).

6. Uuctpymenrtapuii.

Jlyist mpoBeIcHUST TEMAaTUYECKIX KOHTPOJIBHBIX Pa0dOT, TEKYIIETO KOHTPOJS MOXKHO a/IallTUPOBATh TIOCOOHS
11st noarotoBku k ['MA, pexkomennoBanubie @UTIN.
7. Kpurepuu o1ieHKH MPEAMETHBIX PE3YJIbTATOB.
7.
O1eHKAa YCTHBIX 0TBETOB

VYyammiics TOKa3bpIBaeT BEPHOE MOHUMAaHNE (PU3HMUECKON
CYLIHOCTH PacCMaTPUBAEMBIX SIBICHUH U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHI, Ja€T TOUHOE ONPECIICHNE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHI1, a TAKKE
IIpaBWJIbHOE OIpesieieHre (PU3NUECKUX BEIUUNH, UX €IUHULL
U CIIOCOOOB M3MEPEHUS; MPABUIIBHO BBITIOJIHSIET YEPTEXKH,

Bricokuit CXEMBI U TPaQUKH; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHYy,
(0TMeTKa «5») | CONMPOBOXKIACT PAcCKa3 HOBBIMU PUMEPAMH, YMEET
MIPUMEHUTDH 3HAHUS B HOBOW CUTYallU IPU BHIOJHEHUH
MIPaKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTD CBS3b MEKIY
M3Y4aeMbIM M paHee U3yUYE€HHBIM MaTEpPHUAJIOM IO KypCy
¢u3uKy, a TaKkKe ¢ MaTepUaIoM, YCBOEHHBIM IPU U3y4eHUN
0azoBoro JPYTHX MPEIMETOB.

Brime

OTBeT yUCHHKA YJOBIETBOPSIET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OIICHKY 5, HO J1aH 0e3 UCTIOIb30BaHUS
COOCTBEHHOTO IJIaHa, HOBBIX MIPUMEPOB, 0€3 MPUMEHEHUS
3HAHUN B HOBOW CUTYaIluu, 6€3 UCIIOIb30BaHUS CBSI3EH C
paHee H3y4eHHBIM MaTepHUaIOM U MaTepUAIOM, YCBOCHHBIM
MIPU U3YYSHHUH IPYTUX MPEIMETOB; €CIH YUAIIUHCS JOMYyCTUI
OJIHY OIMOKY WM He 00Jiee IBYX HETOYETOB M MOXKET UX
HCIPABUTh CAMOCTOSITEIHHO WIIH C HEOOIBIIION MTOMOIIBIO
VAHUTEJIS.

IToBbIICHHBIH
(oT™meTKa «4»)

JIOCTHMKEHMS TIPEAMETHBIX pe3yibTatoB ocBoeHuss OOIT



VYyamuiics mpaBUIHLHO MOHUMAET (HU3UIECKYIO CYIITHOCTh
paccMaTpuBaeMbIX SIBICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE
HUMEIOTCS OTJIeIbHBIE POOEIhl B YCBOEHHUH BOIPOCOB Kypca
(hU3HKY, HEe TIPETATCTBYIONIHNE JATBHEHIIIEMY YCBOCHHUIO
MIPOrpaMMHOT0 MaTepuaa; yMeeT MIPUMEHSTh MOTyYeHHbIE
3HAHUS [P PEIICHUH TTPOCTHIX 33724 C HCIIOIh30BAHHEM
rOTOBBIX (POPMYJI, HO 3aTPYAHSIETCS IPU PELICHUH 3a/1a4,
TpeOYIOIMX TPeoOpa3oBaHUs HEKOTOPBIX POPMYIT; TOMYCTUIT
He 0OoJiee 0THOM IpyOOii OIMOKHY U ABYX HEJ0UETOB, HE Oojee
OJTHO¥ rpy0o#i M 0fHOM HerpyOoit ommoOKH, He Oosiee ABYX-
TpeX HErpyOBIX OMIMOOK, OHOM HErPyOOil OIITMOKH U TPEeX
HEJI0YETOB; JOITYCTHII YEThIPE WM MSATh HEJOYETOB.

bazoBerii | (oTMeTKa «3»)

y'—IaH_II/If/’ICSI HC OBJIaAC]I OCHOBHBIMU 3HAHHUAMU U YMCHUSIMU B
IToHMXEHHBIN | COOTBETCTBUU C Tpe6OBaHI/I${MI/I IIporpaMmbl U AOITYCTHUII

Hioke (otMmeTka «2») | OosbIIe OMIMOOK M HEAOYETOB, YeM HEOOXOIMMO ISl OLIEHKH
0a30BOr0 3.
Huzkni VYdeHuK He MOXKET OTBETUTEL HU Ha OJUH U3 IIOCTABJICHHBIX

(otmeTka «1») | BOmpoCoB.

ITpu orleHHBaHUM YCTHBIX OTBETOB YYaIIMXCS 11€J1eCO00pa3HO MPOBEACHNE TOJIEMEHTHOIO aHaIN3a
otBeta Ha ocHOBe TpeboBaHuil ®I'OC OO0 k npeaMETHBIM pe3ybTaTaM Y4alUXCsl, a TAKKE CTPYKTYPHBIX
3JIEMEHTOB HEKOTOPBbIX KOMIIETEHIMH, YCBOCHHME KOTOPBIX CUHUTAIOTCA O0O0SA3aTeNIbHBIMU pe3yJbTaTaMu

00y4eHwusl.

Huxe IMPUBCACHBI O606H.[CHHBI€ IIJ1aHbl OCHOBHBIX 2JICMCHTOB (bHSPI“IGCKHX 3HAHWM.

Onemenmul, 8vi0eneHHble KYPCUBOM, CUUMAIOMCS OA308bIM YPOGHEM De3yIbmamos 00yUeHuUs, m.e.
9MO me MUHUMATbHble MpebosaHusi K omeemy yuauje2ocs, 0e3 6bINOJHEHUS KOMOPbIX HeB803MO}CHO
8vicmasgienue OommemKku «3.

Pdusnueckoe IBJICHHE.

arONE

Tlpuznaku senenus, no KOMoOpvIM OHO 0OHAPYIHCUBAEMCSL (UL OnpedeneHUe)
VYcnoBus, mpu KOTOPBIX MPOTEKAET SIBICHUE.

CBs13b JAaHHOTO SBJICHUS C IPYTHMH.

ObvscHenue A61eHUs HA 0OCHOBe HAYYHOU MeOpUl.

IIpumepul ucnonvzosanus aeienuUs Ha NPAKMUKe (UU NPOSGIEeHUS 8 NPUPoOe)

(I)mnqecmm ONBIT.

agrwdE

L]env onvima

Cxema onvima

VYcnoBust, pu KOTOPBIX OCYIIECTBISETCS OMBIT.
XoJ1 OTIBITA.

Pe3zynomam onvima (eco unmepnpemayus)

(I)I/I3I/I‘IeCKaﬂ BCJIMYHMHA.

ogakrwdE

Haszeanue eenuuunul u ee yciosnoe 06o3Hayenue.
XapakTepu3yeMblil 00beKT (sSBJI€HHE, CBOICTBO, IPOLECC)
Ornpenenenue.

Dopmyna, cea3v16a10WaAS OAHHYIO 8ENUUUHBL C OPYSUMU.
Eounuybr uzmepenus

CrniocoObl U3MepeHus: BETUUUHBI.

(I)mnqecnmn 3aKO0H.

arONE

CrnoBecHast popMyITHpoBKa 3aKOHA.
Mamemamuueckoe vipasicenue 3aKoHa.

Onwvimol, noomeepaicoarowue cnpageodiu8oCcnv 3aKoHd.
Ilpumepuvl npumenenus 3aKona Ha NPaKmuxe.

YcnoBHS MPUMEHUMOCTH 3aKOHA.

(I)mnqecxaﬂ TeopHus.

1.
2.
3.

OrnbITHOE 00OCHOBAHHE TEOPHH.
OcHosHble NOHAMUSA, NONONHCEHUS, 3AKOHb, NPUHYUNDBL 8 MEOPUL.
OcHosHble ciedcmeusi meopuu.




4. [TpakTHyeckoe MpUMEHEHUE TEOPUH.

5. ['paHUIBI TPUMEHUMOCTH TEOPHUH.

IIpudop, MexaHu3M, MallIMHA.

1. Hasnauenue ycmpoticmsa.

2. Cxema ycTporcTBa.

3. Ipunyun oeticmsus ycmpoticmaa

4. Ilpasuna nonv3osanus u npumeneHue yCmpoucmad.

dusuyeckne U3MepeHusI.

1. Onpeodenenue yenvl Oelenus u npeoeia usmepeHus npubopa.

2. Onpedenamo abcontomuyro no2peuHoCms usmepeHus npubopa.

3. Omobupams HYHCHBIU NPUOOP U NPABUTLHO BKIIOUAMb €20 8 YCHAHOBKY.
4. CHumame nokaszaunus npubopa u 3anucbléamsv UX ¢ yyemom aOCONOMHOU NOSPeuHoOCmu
usMepeHusl.

S. OnpenensiTb OTHOCUTENBHYIO IOTPEIIHOCTD U3MEPEHUI.

OneHKa NHCLMEHHLIX KOHTPOJLHLIX PadoT.

PaboTa BrImoiHEeHa He MeHee YyeM Ha 95 % oT o0beMa 3aaaHus,
CZeJIaH TIepeBOI SAUHUI Bcex ¢uzndueckux BenmunH B "CHU", Bce
HE0OXO0IUMbIE JaHHbBIE 3aHECEHBI B YCIOBHE, TPABUIILHO BBIIIOJIHEHBI
YEePTEHKH, CXEMBI, TPAQUKH, PUCYHKH, COTyTCTBYIONINE PEIICHUIO
3a/1a4, cJiejlaHa poBepKa 10 HAMMEHOBAHUSM, TTPABUIILHO
MIPOBEICHBI MATEMATUUECKHUE PACUEThI U JJaH MOJIHBIMA OTBET; Ha
KaueCTBEHHBIC U TEOPETUYECKHIE BOMPOCHI JIaH MOJIHBIMI,
MCYEPIBIBAIOIINI OTBET JIUTEPATYPHBIM SI3BIKOM B OIPEICIICHHON
JIOTUYECKOU MOCIEA0BATEIHHOCTH, YUAIIUHCS IPUBOJUT HOBBIE
MIPUMEPHI, YCTAHABIMBAET CBSA3b MEXKIAY U3Yy4aeMbIM U paHee
M3YYEHHBIM MaTE€PHAIIOM 10 Kypcy PU3UKH, a TAKXKE C MaTepUajIoM,
YCBOEHHBIM MPU U3YUYEHUU IPYTUX MPEIMETOB, YMEET IPUMEHUTD
3HAHUS B HOBOM CUTyalluu; y4aliuics oOHapyKHUBaeT BEPHOE
MOHMMaHHEe (HPU3HUECKON CYIIHOCTH pacCMaTPUBACMBIX SIBJICHUN U
3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPUI, TA€T TOUYHOE OIPEACIICHUE U
MCTOJIKOBAaHWE OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOPUH, a TAKKE
MPaBUIIbHOE OMpeieleHne (PU3NUeCKUX BEIUYUH, UX eIUHUI] U
CIoco00B U3MEpEHUsl.

Bricokwii (oTMeTKa «5»)

Beitie 6azoBoro

PaboTa BbINOIHEHA MOJIHOCTBIO WIIM HE MeHee 4eM Ha 75 % oT
o0bema 3a1aHUsl, HO B HEW UMEIOTCSl HEJI0UEThI U HECYILIECTBEHHbBIE
OLIMOKH; OTBET HAa KaYeCTBEHHbIE U TEOPETUYECKHE BOTIPOCHI
YJIOBJIETBOPSIET BBILIENIEPEUNCIEHHBIM TPEOOBAaHUSAM, HO COJEPIKUT
HETOYHOCTHU B U3JI0KEHUU (PAKTOB, ONPEeICHUH, TOHATHH,
00BsICHEHUH B3aUMOCBSI3€H, BBIBOJAX U PEUICHUH 3a/1a4; ydaluiics
UCIBITBIBACT TPYAHOCTU B IPUMEHEHHUN 3HAHUN B HOBOM CUTYallUH,
HE B JOCTATOYHOM Mepe UCIIONIB3YET CBSA3H C paHEe U3YYEHHBIM
MaTepHaJIOM U ¢ MaTEPUAJIOM, YCBOCHHBIM IIPU U3YYEHUU APYTUX
IIPEMETOB.

T1oBbINIIEHHEBI
(oT™meTKa «4»)

PaGora BbInoIHEHa B OCHOBHOM BEpHO (00BbEM BBITIOJIHEHHOW YacTh
coctaBisieT He MeHee 50% oT o01iero oobema), Ho JOMYIIECHBI
CYIIECTBEHHBIE HETOYHOCTH; YUaIHCs OOHAPY)KUBACT TOHUMaHHE
y4eOHOro MaTepualia pu HeJJ0CTaTOYHOM MMOJIHOTE YCBOCHUS
MOHATUH W 3aKOHOMEPHOCTEH; YMEET MPUMEHSTH ITOTyIeHHBIE
3HaHUS MPH PEeIIEHUH MPOCTHIX 3a7ay C UCIOIb30BAHUEM FOTOBBIX
(bopMyI1, HO 3aTPYAHSETCS MPH PEIICHNH KaYeCTBEHHBIX 3a/1a4 U
CJIO’KHBIX KOJIMUECTBEHHBIX 33/1a4, TPEOYIOIINX MpeoOpazoBaHUs

dhopmyi.

YpoBHU TOCTHKEHUS TPEAMETHBIX Pe3yabTaToB ocBoeHuss OOII

bazoBnbrii
(oTMeTKka «3»)




PabGoTa B 0cHOBHOM HE BBITIOTHEHA (00HEM BBHIMIOJHEHHON YacTh
Menee 50% ot olriero oobema 3a1aHust). Y Yanuics TOKa3bIBacT
HE3HAaHHE OCHOBHBIX MOHATUN, HETIOHUMaHUE U3yYEHHBIX
3aKOHOMEPHOCTEN U B3aMMOCBSI3€H, HE yMEET pellaTh
KOJIMYECTBEHHBIC U KaYECTBEHHbIEC 3a/]a4u.

IloumxeHu
BIM
(oTMeTka
«2»)

PaboTa moJHOCTBIO HE BBIIIOJIHEHA.

Husxe 6a30Boro

«1»)

Huzkwmit
(oTmeTka

O11eHKA 0TBETOB VUANIIMXCS NIPU NPOBEIEHUH JIA00PATOPHLIX PadoT.

JlaGopaTopHas paboTa BBIIIOJTHEHA B TIOJIHOM 00BEME C
co0JIr0IcHIEM HEO0OX0IMMOH TOCIIE0BATEIbHOCTH
MIPOBE/ICHUS OIBITOB M U3MEPEHUH; YIalIHIACs
CaMOCTOSITENIFHO U PAllHOHAIEHO CMOHTHPOBAJI HEOOXO0IMMOE

Beicoknit 000py10BaHUE, BCE OIBITHI IIPOBEN B YCIOBHAX U PEXKUMAX,
(oTMeTKa «5») | oOecreunBarOUIMX MOIY4YEHUE IPAaBUIIBHBIX PE3yJIbTaTOB U
Bhiie BBIBOJIOB; COOJIIO/Ia TpeOOBaHUs OE€30I1aCHOCTH TPYAA; B

oTuYeTe IIPaBUIBLHO U AKKYPAaTHO BBIIIOJIHWUII BCE 3AIIUCH,
TaOJHIIBI, PUCYHKH, YEPTEIKH, IPaUKU, BBIYUCICHUS;
IIPABUJILHO BBIIOJHUI AHAJIN3 IOTPEILHOCTEN.

0a30BOro

Brinonnenue nabopatopHoii paboThl yIOBIETBOPSIET
[oBbIIIEHHBIH | OCHOBHBIM TPEOOBAHMIM K OTBETY Ha OIEHKY "5", HO
(oTMeTKa «4y) | YHALIHMICS JOMYyCTHII HeJOYCThI UIIM HerpyOble OmmnoKy, He
MOBJIUSBIIINE HA PE3YJIHTATHI BBHITTOJIHEHHS Pa0OTHI.

Pe3ynbTar BEINOTHEHHOW YacTH 1a00paTOPHOM pabOThI TAKOB,
bazoBblii | (oTMeTKa «3») | UTO MO3BOJISET MOIYYUTh IPABUIbHBIN BBIBOJI, HO B XO€
IIPOBE/ICHUS ONBITA M U3MEPEHUHN ObUTH JTOMYIEHb! OLTHOKH.

PesynpTaThl BBINONHEHUs JabOpaTOpHOM pabOThl He

IToHmxeHHBIN 9
MO3BOJISIIOT  CJIeTIaTh TPAaBUJIBHBIA BBIBOJ, W3MEpEHUS,
Hirxe (oTMeTKa «2»)
BBIYHCIICHHS, HAOIIOICHUS TPOU3BOIMINCH HEMTPABUIBHO.
6a30Boro » »
Hwuzknii VYyamuiicsi cCOBceM He BBITIOIHIII JJa00paTOPHYIO padoTy.

YPpoBHU JOCTUKEHUS PEAMETHBIX pe3ynbTaToB ocBoeHus OOI1

(oTtmeTka «1»)

OneHKka NPoeKTHOI padoThl pa3pabaTbIBalOTCS ¢ YUETOM Liesel U 3a/1a4 MPOSKTHOM
nesTeNlbHOCTH. HAMBUAyanbHBIN NPOEKT 11eJ1eCO00pa3HO OLIEHNUBATH O CIEAYIOIIUM KPUTEPHSIM:

1. CnocobHOCTL K  €aMOCTOSITEIbLHOMY TNPUHOOPETEHMI0 3HAHMI M  pelIeHHUIo
NPpo0J1eM,TPOSBIIAIONIASACA B YMEHUH MOCTaBUTh MPoOIeMy U BbIOpaTh aJleKBaTHbIE CIIOCOOBI €€
pelieHus, BKJOYas IMOUCK M 00paboTky uHGopMauuu, (QOpMYIUPOBKY BBIBOJAOB W/WIH
00OCHOBaHME M pPEATM3ALNIO/APOOALMIO TPUHIATOTO pPElIeHHUs, OOOCHOBAaHUE U CO3JaHHE

MOJIeJ M, MPOTHO3a, MOJIETH, MaKeTa, 00BbEKTa, TBOPYECKOTO pelieHus U T. 1. JlaHHbBIN KpuTepHii

B 11€JI0M BKJTFOUAET OIIEHKY C(HOPMHPOBAHHOCTH MTO3HABATEIbHBIX YICOHBIX JICHCTBUM.

2. ChopMHpPOBAHHOCTH NMPEIMETHBIX 3HAHUW M CIMOCOO0OB JEHCTBHIA, MMPOSBISIONIASCT B

YMEHHH PacKpBITh cojepx aHue paboThl, TPaMOTHO U OOOCHOBAaHHO B COOTBETCTBUU C
paccMaTpuBaeMoi TPOOIEMOM/TEMOM UCTIOIB30BATh HMEIOIITUECS 3HAHUS M CTIOCOOBI JISHCTBUM.

3. ChopMHPOBAHHOCTH  PeryJIATUBHBIX  JeWCTBMii, TpOSBIAIONIAACA B  yYMEHHUH
CaMOCTOSITENIbHO TUIAHUPOBAaTh W YIPaBISATh CBOEH IO3HABATEIBHOM JEATEIbHOCTBIO BO
BPEMEHM, HCIIOJB30BATh DPECYPCHBIE BO3MOXHOCTU I JOCTHKEHMS LIEJEH, OCYIIECTBIATH

BbIOOP KOHCTPYKTUBHBIX CTPATErHil B TPYIHBIX CUTYaIUIX.

4. C¢popMHPOBAHHOCTh KOMMYHUKATHBHBIX [IeHCTBMI, MPOSBISAIONIAsCS B YMEHUH SICHO
U3JI0KUTH U O(OPMUTD BHITIOJHEHHYIO paboTy, IPEJICTaBUTh €€ pe3ysbTaThl, apryMEHTHPOBAHHO

OTBCTUTH Ha BOITPOCHI.



Coaep:kaHue ¥ CTPYKTYPA 3a4€THOI padoThl.

[Tpu mpoMeKyTOUHOM (TeMaTHIECKOM) OIIEHKE IeJIeCO00Pa3HO COCPEOTOYNTh OCHOBHOE BHUMAHHE
Ha MPOBEPKE YCBOCHUS KaXKIbIM YUCHHKOM BCEH COBOKYITHOCTH TEMATHYECKUX 00s3aTEIbHBIX Pe3yIbTaTOB
0o0ydYeHUsI, TMOCKOJIbKY MUMEHHO WX JIOCTHXKEHUE SIBISETCS, 1O JOTOBOPEHHOCTH, TJIABHON OOS3aHHOCTBHIO
VYCHHKA. YCIENIHOE OBJAJCHHE O0S3aTCIIbHBIM YPOBHEM TpEeOOBAaHUM TOJDKHO pPacCMaTpPUBATHCS Kak
0e3ycIOBHBIA YYEOHBI yCIeX W OICHUBATHCS IMOJIOKHUTEIHLHOW OTMETKOW. B 3TuxX ycnoBusx Hamboliee
1IEJIECO00pa3eH cUCmeMamuuecKuil memamuieckKuii. KOHmMpoib, RPOBOOUMDBLIL C NOMOULbIO 3A4eMHbIX
paoom.

Kaxaplii TeMaTHUECKui 3a4€T COCTOUT U3 JIBYX YacTEH: 00A3ameavHOoll U 00ONOJIHUMENbHOI.

Oobsa3amenvnan uyacmp 3a4eTa HAIEJICHA Ha TPOBEPKY IOCTHIKCHHUs 0053aTENBHOTO YPOBHS
ycBoeHuss Martepuana. OHa W COCTaBISIET COOCTBEHHO COJCpKaHME TEMaTHYEeCKOro 3adera, W 10 e
BBITTOJIHEHHUIO OTMPEEIIETCS, CAa yJaluiics 3a4eT (JIOCTUT 00s3aTeIbHOTO YPOBHS OBJIAJICHUS TEMOM ) UIIH
HE cJall ero.

[lpu cocTaBieHHH TEMAaTUYECKUX 3a4ETOB CTABWIIACH 3a/iaya OOCECIICYHTH JOCTATOUHYIO HOJIHOHLY
nposeepKku Ha 00A3ameabHOM YPOo6He, STUM OOBACHSIETCS OOJIBIIOE YUCIIO 3aJaHUil 00s13aTeIbHON YacTH.
Jist GoJiee MOTHOTO OXBaTa OCHOBHBIX 00SI3aTEIbHBIX YMEHHHA, (OPMHUPYEMBIX MIPH U3yYCHUN KOHKPETHOM
TEMBI, B PSJIC CIIy9aeB COCTABJICHBI HEHICHTUYHBIC TI0 COJCPIKAHUIO, HO OJIM3KHE IO CIOXKHOCTH BapUAHTHI
3a4yeTa ¢ TeM, YTOObI B HUX B COBOKYITHOCTH OBUIM MPEJCTABICHBI BCE OCHOBHBIC THIIBI 3aaHHIA 110 TAaHHOH
TeMeE.

Jlononnumenvhas wacme 3a4eTa HampaBlieHAa HA MPOBEPKY OBIIAJCHHUS TEMOW HA TOBBIIICHHOM
ypoBHe. Ee BBINIOTHEHHE TIO3BOJISIET YYCHUKY MOJIYYUTh JOMOJHUTEIBHOE MOOIIPEHHE, HAIPUMEP OJIHY U3
MOBBIIICHHBIX OlIEHOK "4" mmm "5".

OcHOBHOE Ha3HAYCHHUE 0ONOTHUMENbHOU YACMU:

— JaThb TNOCWJIBHYIO HAarpy3Ky CHJIbHBIM YUalllUMCH,

— MPEelOCTaBUTh BO3MOYKHOCTh IPOJEMOHCTPHPOBATH CBOM JOCTHIKEHHUS TEM, KTO MOXXET U
X0YET OCBOHMTH MPEMET Ha 0oJiee BEICOKOM, HEXKEIH 00s3aTebHbII, yPOBHE.
3aja4ya MOJHOTHI OXBaTa MaTepuala Ha IIOBBILIEHHOM YpPOBHE HE CTaBUTCS: AJI1 BBICTaBJICHMS
YUYCHUKY MOBBIIIICHHON OLICHKHU OOCTAaTOYHO y6CIII/ITBC$I B TOM, 4TO OH ITOJIHOCTBIO BJIaACCT 00s3aTeIbHBIMU
pe3ysabTaTaMHi 00y4eHUs U IIPU ATOM CIIPABIIAETCS C PEIIEHHEM HEKOTOPBIX 00JIee CIIOKHBIX 3a/1a4.
CrpykTypa 3a4eTHO# padoThl BK/IIOYAET caeayomue dTansbl: |.
[Tonroroska k 3auery.
Il. TIpoBenenue u nmpoBepka 3auera.

I1l. OnenuBanue u pukcanyst pe3yabTaToOB 3aueTa.
1. OrieHnBaHMe OTAEIbHBIX 3aJaHUI.
2. OO11ee olleHUBaHKE 3a4€THOM PabOTHI.

|. loaroroBka K 3aueTty

Iloozomoeka K 3auemy HauuHaemcsa HA NEPBOM YPOKe meMbl RPU 03HAKOMICHUU YUAUUXCA CO
cnuckom OPO u npooonscaemces 6 xo0e usyuenus eceil memvl Ha 6cex IManax yuebHo20 npovecca.
[TomuMo TeNIeHANPaBICHHOW PaOOTHl B XOJIe¢ M3YYCHHS TEMBI IOJIC3HO BBIICIHUTH CHECIHATBHBINA
YPOK MOJITOTOBKHU K 3a4€Ty, IPOBEIS HA HEM MPEHUPOBOYHbLIL 3AUeH.
BeImomHss 3a1aHus] TPEHUPOBOYHOTO 3a9eTa YUCHUKH:
» npopabaThIBAIOT pa3IMUHbIC THIIBI 3aJIaHHI, KOTOPbIC OYAYT MPEJIOKECHBI Ha 3a4eTe;
» TOJydaloT MpejicTaBieHue 00 o0neM o0beMe 3aJaHnuii 3a4eTa;
»  3HAKOMSTCS C MOPSAKOM MX BBIOJHEHHS U TIPAaBUIIaMHU 0(OPMIICHUS PEIICHUH.
Kaxaplii y9eHHK MOXKET OIEHUTHh CBOIO FOTOBHOCTH K Cllade 3adyeTa WM OOHApYKHTh MPOOEThI B
MOJTOTOBKE, OMYYUTh HHIMBUyaTbHOE JOMAIITHEE 3a/IaHuE.
B Xome TpeHHMpPOBOYHOTO 3adeTa HEOOXOJMMO TPOBECTH UHCHPYKMANC YUAWUXCA O TIPaBHIIAX
MPEJICTOSIIEH TPOBEPKH.
Y4autens 3HaKOMUT YIAIIUXCS C:
1) WNHcTpyKnuen npoBeIeHus 3a4eTa,



2)

3HAKOMHTh C KPHUTEPHSIMH  OILEHWBAaHUS  MPEJACTOSINEr0  3adera, 3)
DopMUPYET BMECTE C KIIACCOM HOPMBI OLICHUBAHHUS.
Heo6xoaumMo cooOmuTh yaammumest:

1. [TepBoHayaTbHO HEOOXOAUMO BBIMOJHUTH BCIO 003aTEIbHYIO YaCTh 3aUeTa.

2. TopKO MOCIE 3TOr0 MOXKHO NEPEXOIUTH K 3aJaHUSIM OIIOJIHUTEIBHON YacTH.

3. IToBBILIEHHYIO OLIEHKY OOYyYaroluecs CMOryT IOJIY4YHMTh, TOJBKO €CIM HAOepyT HY)KHOE
YKciI0 6AJUIOB 10 00s3aTEIbHOM YaCTH.

4. 3acuYuTHIBaTHCS OYAYT TOJIBKO MOJHOCTHIO PABUIIBHO BHITIOJIHEHHBIC 331aHNUS.

TpeHI/IPOBO“IHHﬁ 3a4CT COCTAaBIIACTCA U3 3aI[aHPII>1, AHAI0CUYHDBIX MEM, KOmOopble 6y0ym Ha 3aueme.

Pa60Ty C OTUMHU 3aJaHUSAMU YUUTCJIb CTPOUT, UCXOJA U3 HOTp€6HOCTI/I KJ1acCa B IIOMOIIH YUUTCIIA.

TpeHMPOBOllelﬁ 3auem MOYKET OBLITh MNpCAJIOKCH YYCHUKAM W B Ka4YCCTBC ,I[OMaH_IHeI\/'I pa6OTI)I JJIA

MOATOTOBKH K 3a4CTYy.

no

I1. IIpoBenenue u MpoBepKa 3a4yera

[Tpu npoBeneHnM 3a4eTa HE0OXOAUMO COOIOIATh CIEAYIOIIE MTPABHJIA.
Bce yuwammecs AOMKHBI HaxXOOUTHCS B PaBHBIX YCIOBUAX (Bce 0€3 HCKIIOUEHUS JIOJKHBI
CIaBaTh 3a4€ThI, OIICHUBATHCS 110 CAUHBIM KPUTEPHSIM H T.I1.).
3aueTsl ClelyeT MPOBOAUTH B YUeOHOE BpeMsl, JKeJIaTeNIbHO Ha MPEANOCIIEeIHEM YPOKE TEMBI.
Bce yuwamuecss 1OMKHBI BBIIOJHATH 005S3aTEIbHYIO YacTh 3a4€THOM PalOThI, AOMOIHUTEIbHAS
YacTh BBIMOJIHACTCS T10 JKEJTaHUIO0 YUEHUKA; K padoTe Ha/l HEIO pa3pemaeTcsi MPUCTYIATh TOIBKO
MocJie TOro, Kak OyJeT BIMOJIHEeHa 00s3aTeNbHAs YacTh 3a4eTa.
[TpoBepKy BBIMONTHEHUST 0053aTENBHON YaCTH paOOTHI CIEeIyeT MPOBECTH BO BPEMs YpOKa CAadu
3a4yeTa, a MPOBEPKY BBIMIOJIHEHUS AOMOIHUTENBHON YaCTH — MOCIIE YPOKOB.
Bo Bpems 3adera mommyckaercss MCHOJIB30BAHUE YYAIIMMHCS CIPABOYHBIX U JIHJIAKTUYCCKUX
MaTepuasoB.

1. OuenuBanue U pUKcalMs Pe3yJbTATOB 3a4eTa

1. Oyenusanue omoeabHbIX 3A0AHUL

. 3a YCIICHIHOC BBIITOJHCHHEC J1000T0 3agaHus H3 00a3amenvHoll uacmu pa60TI>I, HE3aBUCHUMO OT €TO0

CIIO)KHOCTH, BbICTaBisieTcss | Oami. DTUM NOTYEPKUBAETCS PABHOIICHHOCTh BCEX 3aJaHUM C TOYKHU
3peHust (POPMUPOBAHUS OTIOPHBIX, 0A30BBIX 3HAHUN U YMCHUH.

. BaHaHI/IH OONOJIHUMEIbHOU Yacmu OLCHUBAKOTCA ABYMSI, TPCMS UJIN YCTBIPbMS OajiIaMH B 3aBUCUMOCTH

OT CIIO)KHOCTH 3a/IaHHS, €T0 TPYAOEMKOCTH, 00IIe00pa30BaTeIbHOMN «IIEHHOCTH) MPOBEPSEMbBIX HABBIKOB
U IpyTuX (pakTopos.

st Toro uToOBI 3a 3aaHNe ObLT BBICTABJIICH MAaKCUMAJIBHBIA Oai (U1l 3a1aHuil 00s13aTeIbHON YacTH —
1 Gamn), HEOOXOIUMO, YTOOBI OHO OBUIO BBINOJHEHO HOMHOCMbIO U 0Oe3 owubok. (JBa 3amaHus
00s13aTeIbHOM YacTH, BHITIOJIHEHHBIE HATIOJIOBUHY, HE TaIOT B CyMME OJIUH OaJi.)

3ananue 00a3amenbHoll Yacmu CUIUTACTCS BHIMOTHEHHBIM TIOJTHOCTHIO, €CITH 3alMCaH BEPHBIN YHUCIOBOI
OTBET, WM KPaTKUU OTBET (B 3aJJaHUSAX CO CBOOOJHBIM OTBETOM) WJIM BEpHas auTepa (B ciiydae BbIOOpa
OTBeTa). YUEHUK He 00s3aH MPUBOAWTH KPATKYIO 3alUCh YCIOBUMW, MOKA3bIBaTh XOJI PacCyKICHHI,
NPUBOAUTH OOOCHOBAHHUS OTBETA, MPUBOIUTH TOJHYIO 3alllCh IPOBEIECHHBIX MPeoOpa3OBaHMUIA,
BBIUMCJICHUH U T.II., €CIIA TOJIBKO 3TO BOPSIMYIO HE TpeOYeTCs B YCIOBHUHM 3a/IaHUS.

K omnenke BbINMOTHEHUS 3aaHUN 0OROJIHUMENbHOU YacmU MOXHO TIOJIONTH Ooliee cTporo, TpeboBaTh
JIeTalbHbIX O00OCHOBAaHWM, TIIATENbHOTO odopmieHus pemeHUs. COOTBETCTBYIOIIHME TPeOOBaHUS
yauTenb 00si3aH COOOIIUTh YYEHWKAM U B CiIy4ae HMX HapyIIEHUS MOXKET CHIDKATh OIEHKY 3a
BBITIOJTHEHHE JAHHOTO 3aJaHus (M3-3a JOMYIICHHBIX HEOYETOB 3acUMTaTh 3a 3aJaHue, HampuMmep, He 4
Oayta, Kak 3TO IPeyCMaTpUBAETCS B 3a4ETHOU padoTe, a ToJIbKO 3 win 2 6aia).

2. Oowee ouyenusanue 3auemuoil padoomol

. BeimonHeHue 3a4yeTHOM pa6OTLI OLICHUBACTCA B COOTBCTCTBUU C KPUTCPUSAMH, paBpa6OTaHHLIMI/I JJIA

KOKJIOTO 3adeTa. Tabmwia ¢ KPUTEPUSMU TIPUBOJUTCS B TEKCT€ 3adeTa. B HeW yKka3wpIBaeTcs
MUHUMAJIBHOE YHCII0 0asioB, KOTOPOE MOJIKEH HAOpaTh YIYCHHUK, YTOOBI MOMYyYUTh Ty WU UHYIO OLIEHKY
10 KaXJOMY 3a4eTy.

. BeInonHeHe 06a3amenbHoll yacmu 3a4eTa OIEHUBACTCS MO IBYXOAIIbHOW IiKaie: "3aureHo" — "He

3auteHo". Cymma O0anioB, 3apaOOTaHHBIX YYEHHKOM, paBHAETCS YHUCIY BEPHO BBINOJIHEHHBIX
00s3aTeNIbHBIX 3aJlaHWi, a HEBEPHOE BBIOJHEHHE WJIM HEBBINOJIHEHHUE OCTANbHBIX 33aJaHUl He
YUUTBIBACTCA. Ot YUCHHUKA HE Tpe6yeTcs[ BBITIOJIHUTE BCE 00s13aTENbLHEIE 3alaHuA, OH MOXET NOIIYCTUTH



OomMOKy B KaKOM-TO 33/IaHWH WJIH K KaKOMY-TO 33/IaHHIO HE MPHUCTYIHUTH BOBCE, HO BCE, )K€ MOITYYUTh
OIICHKY ‘‘3a4TEHO”.

3. BeimonHeHue OononHumenvHoll wacmu OUEHUBACTCS TOJIBKO B TOM Cllydae, €CJIM YYCHHK HaOpa
HY)XKHOE YHUCJIO OayuioB MO odsa3amenvHoil uacmu. Jns monydeHUs: Kaxaod w3 omeHok "4" m "5"
YKa3bIBAETCS J[BA KPUTUYECKUX 3HAYCHHS: HE TOJIBKO 4YHCIO OaiioB, KOTOpOe HYXKHO HabpaTh 3a
BBITIOJIHCHHE JIOTIOJIHUTENbHBIX 3aJlaHdii, HO W 4Yucjiao OaioB, KOTOpoe TpeOyeTrcss Hadparh IO
00s13aTeIIbHOM YacTH.

Kputepun oreHMBaHUS OTHOTO U3 3a4€TOB, 00s3aTeNIbHAS YaCTh KOTOPOTO COCTOUT U3 9 3aiaHuid, a
IOMOJIHUTEIbHAA YacTh — M3 3 3ajzanuii. Kaxkgoe o0s3aTenbHOE 3aJaHHE OLEHMBAETCS OJHHMM OallioM,
MEepBOE JIOMOJIHUTENIBHOE 3aJlaHhe — Tpems OajljlaMu, a JiBa JAPYTHX JOMOJHUTEIbHBIX 3aJaHUsl — JBYMS
O6aymamu kaxknoe. Kpurepun onieHrBaHus 3a4eTa npeicTaBieHbl B Tabmuie Ne 1:

Tabmmma Ne 1.

OTMeTKa "Jayer" "3aver 1 4" "Jagyer u 5"
O0s3arensHasg 4acTh 7 6aiIoB 7 GaiIoB 7 GaiIoB
JlomomHUTEIbHAS YaCTh 2 Gamna 3 (*) 6ama

3a,I[aHI/I$I AOIMOJIHUTCIIBHOI'O YPOBHHA pa36I/ITH Ha ABC 4YaCTu — 3aJaHUA oe3 (*), 34 BBIIIOJIHCHUC
KOTOPBIX BBICTABJIACTCSA <<4>>, " 3aJaHHUA CO 3B63[[0‘~IKOﬁ, 34 BBIIIOJIHCHUEC KOTOPBIX BBICTABJIIACTCA «5».

PeliTuHIOBasi cUCTeMa OlleHMBAaHMsS pa3paboTaHa HA OCHOBE OOMIMX TPEOOBAHUI K OpraHHU3aluu
0o0pa3oBaTeNbHOTO Ipoliecca, ompeaeNeHHbIX 3akoHoM P® «0O6 oOpa3oBaHum», U MOXKET OBITh
WCII0JIb30BaHAa B CPEAHEM M CTApIIEM 3BEHE IIKOJIBI.

ITepeBos 0assioB B OLIEHKY

[Tokazarens kauectBa 00yuenus (K) Ouenka
85-100 % «5» (OTIINYHO)
70-84 % «»(xopolo)
55-69 % «3»(yIOBICTBOPUTEIILHO)
MmeHee 55 % «2»(HEyIOBIETBOPUTEIHHO)

[TpoLeHT BBINMOIHEHHOH pabOThl pacCUNTHIBAECTCA CIENYIOIIMM 00pazoM:
K=A/b*100%
rae A — KoinuuyecTBo 0anioB, HaOpaHHOE YUCHUKOM 32 YETBEPTh

b - MakcuManbHO BO3MOXKHOE KOJIMYECTBO OANIOB 3a YCTBECPTH

Hamnpumep, npoBeneno 4 camocTosiTeNibHbIe paboThI (110 5 6amios), 1 koHTposbHas padoTa (10
OamnoB), 1 TBOpUecKoe 3a/1aHue BRIMOTHEHO 10 Teme (20 6amnoB), 10 nomamnux 3aganwmii (o 3 6amna), 7
YCTHBIX O0TBETOB (10 3 Oasuia). MakcuManbHO BO3MOXKHOE KoruecTBO OamtoB 90. Yuenuk 3apabotan 74
Oamna, cnenoBatensHo, ero K=74/90%100=82,2 %. 310 cOOTBETCTBYET OIeHKE «4» (TI0 TabmuIle mepeBoaa)

Kpome mepeBoga oOmield CyMMBbI OaJIOB 3a YETBEPTh JaHHAs CHCTEMa IO3BOJIIET IEPEBECTH B
OIICHKY KaKIYI0 paboTy cpa3y M CTaBUTh 110 HEOOXOJUMOCTH TEKYIIIME OIICHKHU. Y Yaluecs, MPOMyCTUBIINE
paboTy TIO0 YBOKHUTEIBHOW MNPUYHHE, HMEIOT BO3MOXXHOCTH IOJYYUThH JIOTIOJHHUTEIBHBIC Oalbl 3a
WHAUBHUIYalIbHbIE PAOOTHI.

Tabania 6au1oB

Bun pabotsr bannsl CootBeTcTBHE NATUOAIHHON
OLICHKE

OO0s13aTenbpHbIE OB




1. CamocrosrenbHas pabota,| Makcumym 5 Gansios 5 6amioB — «5»
(U3UYECKUN JUKTAHT 4 Gamna — « 4»
3 6amnma — «3»
1-2 Gamma — «2»
2. JlaboparopHasi, npakTHYeCKas Maxkcumym 8 6aioB 7-8 GamnoB — «5»
paboThI 6 0auIoB — « 4»
5 6ayoB — «3»
1-4 Ganna — «2»
3. Konrponbnas padora Maxkcumym 10 6amioB 9-10 GamoB — «5»
7-8 6amnoB — « 4»
6 6amioB — «3»
1-5 GamioB — «2»
4, TBopueckue paboTsl (pedepar, Makcumym 10 6arnios 9-10 6amtoB — 5»
JOKJIaJ], COOOIICHHE. .. ) 7-8 6amnoB — «4»
6 6ayoB — «3»
1-5 GamnoB — «2»
5. YcTHBIE OTBETHI Makcumym 3 6ana 3 Gamta — «5»
2 Gamna — « 4»
16amt — «3»
6. 3anuch pelieHus 3aa4u 1Mo Maxkcumywm 3 Gamna 3 Oama — «5»
oOpasiy 2 bamta — « 4»
16amt — «3»
7. JomarnHue 3aganus Maxkcumywm 3 Gamna 3 Oama — «5»
2 Gamna — « 4»
16amn — «3»
Hammaue 1/3 — 1 6ain
8. 3auer Makcumym 12 Ganinos 10 6ammoB — «5»
9 GamoB — «4»
7 6a1oB — «3»
BBoasTcst HONOTHUTENBHBIE OAITBI
9. VYuyacTtue B omuMnuanax u Makcumym 15 Gannos 13-15 6aymoB — ot 80%
KOHKYpCcax 11 6annoB — ot 75%
9 6annoB — ot 60 %
10. 3a akKypaTHOE BEJICHUE TETpaIn Maxkcumym 3 Oana

[Ipennaraemasi pedTUHIOBas CUCTEMa OLICHMBAHMS I103BOJISIET CHU3UTh CYOBEKTHUBU3M HTOTOBOMU
OLIEHKH, KOTOpas yXKe€ He 3aBHCUT OT B3aMMOOTHOIICHUH Y4MTeNs M YY€HHKa, NMPHUAAET OOYy4YEHHUIO
COpPEBHOBATEIbHBIN 3JIEMEHT, YTO O3UTUBHO HACTPAUBAET YYalllMXCsl HA BBIIOJHEHUE paboT, CTUMYJIUPYET
Kak 00s3aTelbHyl0, TaK W JONOJHHUTENbHYIO paboTy IIKOJIbHUKOB
JIOTIOTHUTENBHBIX OayioB. JlaHHasi cucTeMa OIleHMBAaHUS OPUEHTHPOBAHA Ha CO3/IaHUE CUTYallUU ycrexa

3a CUCT TOJYYCHUA

IIKOJIbHUKA B MPOLECCE O6y‘ICHI/I$I U Cro NEAArornucCKyro nNoaAACpKKy B CIIydac HCYyJauu.
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