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COIEPKXAHUE OBYYEHUA
10 KJJACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HayuHble rumoresbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, HUX MPOCKIMH Ha OCH CHCTEMbl KOOPAMHAT.
CioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHOE TazieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

Kpuponmmueitnoe aprxenue. JIBHKeHne MaTepraaibHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JTUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4YecKkne YCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIHUIOMETD,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeobpazoBanne IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tagenue Tex B BO3AyXE U B Pa3pe:KEHHOM ITPOCTPAHCTRE.

Habnronenue aBwkeHUsl Tenla, OPOIIEHHOTO TMOJA yriioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBbIO OMPEIEIICHUSI MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOM KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /17151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHHs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne ycCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: MOJIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPTUs yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTeHnuanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBs3p  paboThI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM YHEPIUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3UKa U1 TePMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YacCTHUI[ BenecTBa. MOJEIH CTPOCHUSI Tra30B, >XUJIKOCTEH H
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesiei. Macca u
pasmepbl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEpPrus  ONHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuionepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiimeHT Mojae3HOTO
JNeNUCTBUS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOIHEPTETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW 3HEpruy Tejaa MPU COBEPIICHUU paOOTHI: BBLIET
npoOku U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 0 a1MadaTHOMY paCIIMPEHUIO BO3AyXa (OMBIT C BO3AYUITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOpaHusl, PpEaKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kurneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpHUCTaJuIM3alys. Y JenbHas TerioTa niaasineHus. Cyonumanus.

VYpaBHeHue TemioBoro OaiaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETp H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJyYECHHsS] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pazjnen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpUuecKui 3aps. J{Ba Buaa s1eKTpUYECKUX 3apsiI0B.
[IpoBoAHUKH,  JOUANEKTPUKHM U  TOJYNPOBOJHUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKH W AWAIAEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCIOBUA CYLIECTBOBAHUSA BJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HMCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCKUi TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAVUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUTOIIA/IN TONIEPEYHOI0 CEYEHUS U MaTepHalia.

CMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMKYIIEH cuibl. KopoTkoe 3amblkaHue
raJjbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TEMIIEpaTypHhI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHM, JHHEWHas (QyHKIUA,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH U ra3os,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKIUHU. KapTMHa JWMHUN MarHUTHOM WHIAYKUUAHW TIOJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
MHIYKIUHU. OJIEKTPOABMXKYIIAs CWIA MWHAYKUWHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIENH CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoseOaHHUs.
[Napmonnyeckue konebanus. [lepuon, wacrora, ammuiutyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MAasTHUK. YpaBHEHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMHU H
ANEKTpOMarHuTHeIMU KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojeOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BelHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaAHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYCHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPU MPOU3BOJCTBE 3JekTpodHepruu. KymnbTypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjeOaTEIbHONW CHUCTEMBbI (MPYXUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B SN U3 MOCIE0BATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHAa BoOJHBL. [lomepeuHble W TPOJOJIBHBIC BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoi#t BoaHe. CBoiicTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n300pakeHuil B cOOMpAromux u
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuuecknue yCTpOWCTBA M IPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOMIbIO IPU3MBI.

[TomyueHne criekTpa ¢ MOMOIIBIO THPPAKITHOHHONW PEIIETKH.

HaGnronenne monsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs! CTEKIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3znesn 6. OcHOBBI CIeMATIBLHON TEOPUH OTHOCUTEJIbHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOU. DHEPrus
¥ UMIYJIbC (HOTOHA.
OtkpeiTue u uccienaoranue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onbitel I11. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoCcTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIl.
[Inanerapnas Mmogmenp aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUU Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Bonaubl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpOeHMS sfapa. OTKpsITHE
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. /leneHue u CUHTE3 s11€p.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO u3nyeckoi KapTUHBI MHpA.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TuynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBHOKEHHE.

CoJiHeuHAas cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIEIOBATEIbHOCTH. BHYyTpeHHEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajJaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce oCyIIeCTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaAHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DJICKTPOIEpEAad, TIEHEPATop IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnukay TOIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIUHN 00YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEILHON OpraHu3allNig;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUNCKOM I'PaKIAHCKON MACHTUYHOCTH, TAaTPHUOTH3MA,

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO JIEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (DOPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
Y KOMOMHHMPOBAHHOTO B3aWMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MTPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBble ucciienoBareibCKue 1€MCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JITIS TOKA3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB,;

BBIJIBUraTh HOBbIE UJIEH, peJiaraTb OPUrMHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOUCK, aHaJM3,
CHUCTEMAaTU3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (opm
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CpeACcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AalIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYIIECTBJISITH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIILHOCTH;
pacrio3HaBaTh NPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T'0 YJIEHA KOJUIEKTUBA;

IIPUHAMATh LM COBMECTHOM  ACATENIbBHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOMU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pEe3yNbTaT MO pazpaboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJIEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISABISATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOIO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUIT;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 33 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(bu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JCWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUu I OLICHKU CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTHMX TMPH aHAIW3E PE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHXKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTrPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MECHCHHSIM U TMPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHME JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro NPH OCYIIECTBIEHWU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUYECKUI 3aps]l IPU peUIeHUU (PU3HUECKUX 3a]1ay;

pacrio3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJEHUCTBHE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXXHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCMOJB3yEMBIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BETUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHMYMH, UX
0o0O3HaueHUsI W CAWHMIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(GU3MUECKYI0 BEJIMUYUHY C IPYTUMHU BETUYNHAM;

ONUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYEeCKUe BEIUYMHBI: AJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHUS MEXaHWUYECKOM DSHEPIrHHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIHUII CYNEPIO3UIUN CHJI, MPUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CJIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTH4YECKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3HYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (U3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECKUE BEITMYUHBI M (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzuvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
y4eOHON ¥ HAYYHO-TIONMYJSAPHON WH(POPMAIMK, TOJMYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

MCITIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU JJISI
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpEe;



pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJIb aTOMHOIO SiApa MpH pElIeHHH (PU3NYECKHUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, AudpakuyMs U MOJSpU3alUsi  CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBliecHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaauOaKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECChI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHUAJIOB, AIEKTPOJABIKYIIAs CHia, paboTa TOKa,
WHIYKIHMST MarHUTHOrO mojsi, cwia Awmmepa, cuia JlopeHua, WHAYKTHBHOCTH
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepuoJ M YacTtoTa
KojeOaHuii B KoyieOaTenbHOM KOHType, 3apsj U CWia TOKa B IpoLEcce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBATh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
du3nYecKue BEIUMYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3bIBAIOIINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPAJIIEIBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jxoynsa—JIeHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH NPSIMOJMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHHUS MAacCOBOrO 4HMCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (IpaHMIlbl, 00JIaCTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJI MTPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJHATh OKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM TMPAMBIX W KOCBEHHBIX HU3MEPEHUI: MPU 3TOM
dbopmynupoBaTh MpodIeMy/3aaauy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTAaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMSI, POBOJIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIbI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE MU3MEPEHUsI (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAJIBHBIN CMOCOO M3MEPEHUS M MCIOJIb30BaTh HM3BECTHBIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKOB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BAHUS;

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MpHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7a4d C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUYUHBI U (DOPMYIIBI,
HEOOXOoauMbIE IJid €€ pelIeHusl, IPOBOJUTh PAcdy€Thl U OLICHUBATH PEAIbHOCTH
MOJIyYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BATh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSIPHOM HMHQPOpPMalUK, TMOJYYEHHOW U3 pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(POPMALIHIO;

OOBSACHATh MPUHIUNBL JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEr0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpeJIe;

pabotaTh B TpyHIe C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbl B PEILIEHUE pacCMaTpUBaeMOM IPOOJIEMBI.
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KPUTEPUU U HOPMbI OHIEHUBAHUA 3HAHUN OBYUAIOLIIUXCHA

O01ue nmoJIoKeHust
OrnenuBanue no Gu3nke Ha 0a30BOM YPOBHE HAMPABIEHO Ha MPOBEPKY:

3HaHUA OCHOBHBIX (PU3NYECKUX TTOHATUH, 3aKOHOB, TEOPUN U UX TPAHUI] TPUMEHUMOCTH .

YMenus pemnath pacu€THbIE U KAUYECTBEHHBIE 3aa4 (C SBHO 33JIaHHON (DPU3UYECKON MOJIENBIO) .

Baanenus sxcnepruMeHTaTbHBIME YMEHUSMH (TPOBEJACHUE N3MEPEHUMN, UCCIICIOBAHMS 3aBUCUMOCTEHN, TTPOBEPKA THITOTE3) .
ChopMHpoOBaAHHOCTH E€CTECTBEHHO-HAYYHOW KapTHHBI MUPA U YMEHHSI IPUMEHSTh 3HAHUS B IPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIHSX.

[Ipu olileHUBaHUY YUYUTHIBAETCS XapaKTep OoIMOO0K: rpyOble (He3HaHHE 3aKOHOB, GOpPMYJ, HEYMEHHE MPUMEHSTh 3HAHUs ), HerpyObie
(HeToyHoCcTH (GOPMYIUPOBOK, OLIIMOKH B €IMHUIAX) U HEJOUETHI (HEpallMOHAJIbHBIE 3allUCH, TpPaMMaTHYeCKHe OIUOKN B TEPMUHAX) .

1. OneHka yCTHbIX OTBETOB

OtMmetka Kpurepuu

VYyamuiics moka3pIBacT BepHOe MOHMMaHue PU3NICCKOIN CYIIHOCTH SIBJICHUN U 3aKOHOMEPHOCTEH, 1aéT
5 TOYHBIE ONpeIETCHUS MOHATHI U 3aKOHOB. CTPOUT OTBET 110 COOCTBEHHOMY ILJIAHY, IPUBOJIUT HOBBIE
«D»
MIPUMEPBI, YCTAHABIMBAET CBA3H C PAHEE U3YUYEHHBIM MaTEpUaIoOM U IPYTUMH NIpeIMETaMu. Y MeeT

NPUMCHATDb 3HAHUS B HOBOIi CUTyalluu .



OtrMmerka Kpurepuu

OTBeT y0BIETBOPSICT OCHOBHBIM TPEOOBAHUAM K «5», HO JJaH 0e3 co0CTBEHHOro IJIaHa U 6e3
4 IIPUBJICUEHHS HOBBIX IIPUMEPOB. YUalluiicst He UCIIOIb3yeT 3HAaHUS B HOBOW CUTYalluu, JoryckaeT 1
«»>
omnoOKy 1y He 0oJiee 2 HeJOYETOB, KOTOPBIE MOXKET UCIIPABUTH CAMOCTOSATENIBHO WIIM C HEOOJIBIION

MMOMOIIBIO YUUTEJIA .

VYyamuiicss npaBUJIbHO MOHMMAET CYLIHOCTD SBJICHHM, HO B OTBETE €CTh OTAeJbHbIE MPO0ebl, HE
3 MIPETISITCTBYIOIINE JATbHEHIIIEMY YCBOSHHIO MaTepraiia. Y MEET peniaTh MPOCTHIC 3a/1a4H 11O TOTOBBIM
LI»
(dhopmynam, HO 3aTpyaAHsIeTcs TIpy Tpeodpa3zoBanuu Gopmyi. omyckaer He 6omee 1 rpyooii u 1

Herpy0oii omudku, He 6onee 2—3 HETOUETOB .

) VYyamuiicsi He 0BJ1ajies] OCHOBHBIMH 3HAaHUSIMH B COOTBETCTBHH C TPEOOBAHUSMH U JOMYCTHI OOJIbIIE
«a»
oIMOOK U HeTOYETOB, YeM IPETYCMOTPEHO I OTMETKH «3) .

2. OueHKa NUCHbMEHHBIX KOHTPOJIbHBIX H CAMOCTOSITEJIbHBIX PA00T

Otmetka Kputepun

Pa6ota Brimonaena nmosanoctbio (90—100 %) 6e3 ommbok 1 HegouéToB. Caenan nepeBo enununil B CH,
«5» MIPaBWJIBHO BBITTOJHEHBI YEPTEIKU, CXEMBI, TpaduKH, IPOBEICHA IPOBEPKA Pa3MEPHOCTH, IMOJTYICH BEPHBIN

otBeT. Ha TCOPCTUYCCKUEC BOIIPOCHI JaH HOHHBIﬁ, JIOTUYHBIM OTBET .



OtrMmerka Kpurepuu

Pabota BeInoIHEHA MOJTHOCTBIO MM HA 60—89 %, HO MerOTCs Hel0YEThI M HecylleCTBeHHbIe
4 omudku (He 6onee 1 HerpyOoi ommOku u 1 Henouéra uim He Oonee 3 HenouéToB). B oTBeTax Ha
<«
TEOPETHUUECKUE BOIPOCHI €CTh HETOYHOCTH B ()OPMYJIMPOBKAX, YUAIIUICS UCIIBITHIBACT 3aTPYAHEHUS B

MIPUMEHEHUU 3HAaHUI B HOBOW CUTYAIIUH .

PaGora BeimonHeHna He MeHee yeM Ha 40 % BepHO, HO JIONYIIEHBI CylleCTBEHHbIE HETOYHOCTH (HE Oosee
«3» 1 rpy6oii u 2 Henouéros; wiu 1 rpyboit u 1 HerpyOoii; nnn 3 HerpyObIX; uinu 4—5 HeO04ETOB). Yyamuiics

MOHHUMACT MaTcpuall, HO 3aTPYyJAHACTCA B PCIICHUN KaUCCTBCHHBIX U CJIOXHBIX KOJIMYCCTBCHHBIX 3a/1aY .

) Pa6ora BeimosiHeHa MeHee yeM Ha 40 %. Yuamuiicd noka3bpIBacT HE3HAHME OCHOBHBIX MTOHATHUHA U
Lo
3aKOHOMEPHOCTEH, HE YMEET pelaTh KOJTUISCTBEHHBIC U KaUYeCTBEHHBIC 3a/1a4H .

3. Ouenka j1a00paTopHbIX padoT U padoT PU3NIECKOr0 NPAKTHKYMA

Z[J'IFI 0a30B0ro YPOBH:A 0CO0EHHO BaKHO OIICHUBATh CaAMOCTOATECJIbHOCTD IIPU c60p1<e YCTAaHOBKH, ITPOBCACHUU H3MepeHHﬁ n 06pa60TI<e
PE3yJIbTATOB .

Otmetka Kputepun

5 PaboTa BEIITOJIHEHA B IMOJHOM 00BEMeE C CO6J'IIOI[€HI/ICM NoCJaCaA0BAaTCIbHOCTHU OIIBITOB U HSMCpCHHﬁ.
«KD»
yanHﬁCﬂ CAMOCTOATECJIbHO H PALITMOHAJABHO MOHTHUPYET O60py,I[OBaHI/IC, IMPOBOAUT OIIBLITHI B YCIIOBUAX,



OtrMmerka Kpurepuu

o0ecreunBaOLINX MOIy4YeHHE IPAaBUIbHBIX Pe3yabTaToB. B 0T4éTe NpaBMIIbHO M aKKYPAaTHO BBIITOITHEHbI
BCE 3aIUCH, TAOJUIIbI, PUCYHKH, Tpa(UKH, BHIYUCICHUS, CIIeJIaH aHAJIN3 nmorpemHocTeii. CoOnroaeHbl

IIpaBUJIa TEXHUKU O€30MaCHOCTH .

Pabota BeIITOIHEHA B COOTBETCTBUHU C TPEOOBAHUSAMHU K «5», HO IOMYyIIEeHbl 2—3 HeA0uéTa nin He GoJee 1
«4» Herpy0oii omnoku u 1 Heovéra. ONBIT IPOBOJUIICS B YCIOBHSIX, HE 00€CIIEUNBAIOIINX JIOCTATOUHON

TOYHOCTH U3MEPECHUM .

Pabota BeIIoNTHEHA He MOJTHOCTBIO, HO 00BbEM BBHIITOJIHEHHOM YacTH MO3BOJISET MOIYYUTh IPABUIIbHbIE

3 PE3YJIbTAThI U BBIBO/IbI 11O MIPUHIIUITHAIBHO BaXXHBIM 3a/1adaM. B XO04€ OoIbITa U H3MepeHHI71 JOIyHICHbI
«I»
omnOKH, B 0T4éTe — HEe Oosee 2 OmMOOK HETPUHITUITHAITILHOTO XapakTepa (B 3aMuCsaX MHHIII,

BBIYHCIICHUSX, TpapUKax) .

) Pabora BeImoIHEHA HE MMOJHOCTBIO, 1 00BEM BBIIOIHEHHOH YacTH He M03BOJIsIET caejaTb NIpaBHJIbHBIC
«a»
BbIBOJbI. OHHTH, HU3MEPCHHS, BBIYMCIICHUA ITPOU3BOAUTINCHE HENMPABUJIBHO .

Baxno: Bo Bcex ciyyasx OTMETKA CHUKAETCS, €CIIM yJallluiicsa He cO0JII01aJ1 MPABUJIA TEXHUKH 0€30IaCHOCTH .

4. OueHKa MPOEKTHOM M UCCJIE0BATEIbCKOM 1eSITeJIbHOCTH
Z[J'ISI 0a30BoOro YPOBH: MMPOCKTHAA ACATCIBHOCTD HOCUT ITPCUMYIIICCTBCHHO l'[paKTI/IKO-OpI/IEHTI/IPOBaHHBIﬁ XapakTep.

Kpurepun oneHuBanus npoekra:
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AKTYaJIbHOCTb M IPAKTHYECKAsl 3HAYMMOCTb TEMBI.
CaMocTOATEIbHOCTD ITpH (OPMYITHPOBKE IEITH, TUIIOTE3bI U 331a4.
KoppexTHOCTb HCTI0JIb30BaHNS (PU3HUYECKUX 3aKOHOB M MOJICIICH.

KauecTBO npoBeieHNs SKCIIEpUMEHTA WK aHATTN3a HH()OPMAITHH.
JIOrM4HOCTB BBIBOJIOB ¥ UX COOTBETCTBHE ITOCTABICHHOM LIETH.

KadecTBo odopmitenus u npeacraBijieHust padoThI (IPE3EHTALMS, 3a1LIUTA).

Pexomenayemas mkasa:

«5» — BCE KpUTEPHUHU BBIPAKEHBI IPKO, padOTa BHIMOJHEHA CAMOCTOSATEIBHO.

«4» — paboTa BBINIOJIHEHA CAMOCTOSITENILHO, HO €CTh HE3HAYUTENIbHbIE HETOUHOCTH.

«3» — paboTa BBINOJIHEHA C CYILIECTBEHHOMN MOMOIIBIO YUUTESI, BBIBObI TOBEPXHOCTHBI.
«2» — TeMa He pacKphbITa, 1IeJId HE TIOCTUTHYTHI.

5. IlepeyeHb THMMHYHBIX OIIMOOK U HETOUYETOB
I'pyOblie omuoOKu:

Hesnanue onpezneneHuii OCHOBHBIX MOHATHH, 3aKOHOB, (HOPMYJI, €IUHUL] U3MEPEHHUS .
Heymenue BbIACTUTH TJIaBHOE B OTBETE.

Heymenue npuMeHsTh 3HAHUS [Tl pEHICHUS 3a/1a4 U OObSICHEHUS SIBJICHUM.
HeymeHue uutath v CTpOUTH rpaQUKu U MPUHITUITHAIEHBIE CXEMBbI.

HGYMGHI/IC MOATOTOBUTH YCTAHOBKY, ITPOBCECTU OIIBIT UJIM UCIIOJIB30BATh INOJTYUCHHBIC JAHHBIC JJII BBIBOAOB.

HapymeHHe IIpaBUJI TCXHUKH 0€30IaCHOCTH .

Herpy0Onbie ommokm:

Herounoctu (bOpMyJIHpOBOK, OHpeI[eHeHHﬁ, BBI3BaHHBIE HEMIOJIHOTOM OXBaTa MMPU3HAKOB NOHATHUS.

Omunbky B yCIOBHBIX 0003HAUCHHSIX HAa CXeMaX, HETOUHOCTH YepTexel 1 rpaukoB.
[Iponyck miim HETOYHOE HAaNMCaHUe HAMMEHOBAHUN €AMHUL] (PU3MUECKUX BEJINYHH.
HepanmonanbHbIi BEIOOp X0/1a PELICHNUS .
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HeparmonanbHbIe 3aIIMCH TP BEIYUCICHUSAX U IPEOOPA30BAHMSIX.
OTtaenpHbIE MOTPEIIHOCTH B (POPMYJIMPOBKE BOIIPOCA UM OTBETA.
HeOpexHoe BBITIOIHEHHNE 3aMUCeid, YepTexeid, cxem, rpaduKoB.
Opdorpaduueckre U MyHKTYaIIHOHHBIC OIIHOKH .

OCHOBHbIe BUAbl KOHTPO/A U LLUKaNa

TeKyLmii KOHTPONb: YCTHbIN ONPOC, CAMOCTOATE/IbHbIE U MPOBEPOYHbIE PaboTbl, TECT.

Py6eXHbl KOHTPO/Ib: 1abopaTopHble paboTbl, NPaKTUYECKME 3aHATMA, TeMaTUYeCKoe TeCTUpPOoBaHMe.
UTOroBbiA KOHTPO/Ib: 3a4eTbl, KOHTPOJIbHbIE PaboTbl 32 YETBEPTb, NOAYroAUE UK FOA.
NaTnbannbHana WKana: TpagnLUMOHHbIE OTMETKM OT «2» A0 «5». [1]

KpuTepuu oueHMBaHMA YCTHOTO OTBETa

OTmeTKa «5»: OTBET NOJIHbIN, NPABU/bHbLIA, MaTepuan MU3N0KEH OCO3HAHHO B JIOTMYECKOW NOCAeA0BaTeNbHOCTU; YYEHUK UCMONb3yeT
bu13nYecKMe TeEpMUHBI, TPUBOAUT NPUMEPBI, 060CHOBLIBAET BbIBOAbI.

OTmeTKa «4»: OTBET NPaBWJIbHbIM, HO ecTb HebonbluMe NPobenbl B IOTMKE U3NOXKEHUA UAN HE3HAYUTEbHbIE HETOYHOCTU B POPMYANPOBKE
NMOHATUIN.

OTmeTKa «3»: OTBET B Lie/IOM NPaBUAbHbIA, HO NOBEPXHOCTHbIM, YYEHUK MyTaeTca B popmMynax UAn TepMUHaX, 3aTpyaHAETCA NPUBECTU
[OKasaTenbcTBa 6e3 HaBOAALLMX BONPOCOB.

OTMmeTKa «2»: 0OHApYy)KeHO He3HaHWe WAN HemnmoHWMMaHue Bosbliei YacTM NpPorpaMmHOro martepuana, rpybble OWWMOKM B 3aKOHax U
dopmynax.

KpMTepMM oueHUBaHUA NUCbMEHHDbIX U KOHTPO/JIbHbIX pa60T

OTmeTKa «5»: paboTa BbINOJIHEHA NONHOCTbIO, NPABU/LHO COCTAB/IEH X0, PeLleHMA 33434, HET BbIYUCAUTENbHbIX OLINBOK.

OTMmeTKa «4»: pelweHne NpasBu/IbHOE, HO AONylleHa ogHa Herpybas oWM6BKa (BblMCAUTENbHAA oneyaTka UM HETOYHOCTb B eAMHWLL
n3mepeHusn).

OTMmeTKa «3»: A0oNyLLeHbl OWNBKN B NOTMKe pelleHnn GpU3NYecKon 3a4aum UAN HEBEPHO NpMMeHeHa ¢opmyna, Npu 3TOM BepHbl obime
paccyKaeHus.

OTMeTKa «2»: He BbINOJIHEHO 60/1ee NOAOBUHbI 3a4aHNI UK AONYLWEHbI TPybble OWNBKN BO BCEX OCHOBHbIX 3a4a4ax.

KpuTepuu oueHnBaHmA nabopatopHbix paboT



OTmeTKa «5»: NpaBMAbHO onpeaefieHa Le/ib, CaMOCTOATE/IbHO M TOYHO cobpaHa yCTaHOBKa, BbIMOAHEHbI M3MEPEHUA U pacyeTbl, BEPHO
OLeHKe NorpewHocTn, opopmaEH OTYET.

OTmeTKa «4»: paboTa BbINOIHEHA MOIHOCTbIO, HO U3MEpPEHMA NPOoBeAeHbl C HE6O/bLION NOTPELIHOCTLIO UM ECTb Heg,04eTbl B BbIBOAAX.
OTmeTKa «3»: ycTaHOBKa cobpaHa C NOMOLLbIO yUMTeNs, A0NYLWEHbl OLWNOKM B pacyeTax namM opopmneHnu.

OTmeTKa «2»: ONnbIT He NPOBeAEH, rpybble OWNBKM B USMEPEHUAX MW NOJIHOE OTCYTCTBME OTYETa.
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