PabGouyasi nporpamma no yuye0Homy npeamery «Puznka
(0a30BbIii YPOBEHB)

®denepanbHas pabodas mnporpamMma 1o ydeOHoMy mpeamery «Duszuka»
(6a30BbIN ypOBeHBb) (mpeaMeTHasi 001acTh «ECTECTBEHHO-HAyUYHBIE MPEIMETHI»)
(masiee COOTBETCTBEHHO - Mporpamma mno ¢usuke, Gpusrka) BKIOUYAET COACPKaHHE
oOyueHus, TNIaHUPYEMBIE Pe3yIbTaThl OCBOCHHUS TPOTPAMMBI 10 (PU3HKE.

COJEPXAHME OBYUYEHUA

10 KIJACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT O O3HAHUSA

dusuka — Hayka o npupoae. Haydnele MeTOABI MO3HAHUS OKPY’KAIOLIETO
Mupa. Ponb DOSKcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHUS IPUPOBI.
DKCHEpUMEHT B (PU3HKE.

MopenupoBanue QpU3NYECKHUX SBICHUN U mpoueccoB. HayyHble rUMOTE3BI.
®uznyeckue 3aKOHbI U TEOpUH. ['paHHIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponb n mecto ¢pusuku B GOpMHUPOBAHUU COBPEMEHHOW HAYyYHOH KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele M 1U(POBBIE HM3MEPUTENIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MATEpUaIbHOW TOYKH, UX NPOEKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE NpSIMOJUHENHHOE ABMXeHHe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [EpEMEIICHUs
MaTepuaJbHON TOUYKU OT BPEMEHH.

CpoOomHoe majzieHue. Y CKOpeHHe CBOOOTHOTO T ICHHUS.

KpuBonuueitHoe nBvKeHue. [IBUKEHHE MaTepHaJIbHOM TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepron n yacrora oOpamieHus. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

TexHn4eckne YCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETD,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MTEPEaauH.

Jlemoncmpayuu

Mogenb cucTeMsbl OTCUETA, UILUTIOCTPAIMA KHHEMATHUYECKUX XAPAKTEPUCTUK
JIBIKCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[TameHue Tes B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenune nBrkeHWs Teia, OpPOIICHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANIBHO.

N3mepeHne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpaneHue cKopoCcTH Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomol

M3ydeHne HEPAaBHOMEPHOTO JBHXKEHHUS C LEIBIO ONPEIEIEHNs MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOLICHHMS MEXKIY IIyTSAMH, MPOMACHHBIMU TEJIOM 3a
NOCJIEIOBATENbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBU>KEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne IBUKEHUS AapUKa B BA3KOU KUIKOCTH.

N3yueHne nBUKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ippuaonn  otHocutenbHOCTH  ['ammnes.  Ilepeelii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepnosunnu cuil. Bropoit 3akon HeroToHa
IUJI MaTepUaJIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHOro TtaroreHud. Cuna Tsbkectn. llepBas kocmumyeckas
CKOPOCTb.

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

Tpenne. Bunbl TpeHus (IOKOsi, CKOJbKeHUsA, KadeHHs). Cuiia TpeHus.
Cyxoe tpenue. Cuia TpeHHUS! CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TeJa B )KUAKOCTU WJIU Ta3e.

[TocTynarensHOE U BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TeEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. [lnedo cumbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEPUUH.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

HN3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJACHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomol

N3yuyenue nBuKeHUs OpycKa M0 HAaKJIOHHOMW MJIIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
pe3ruHOBOM 00pa3Iie, oT ux JaedopMaliui.



HccnenoBanne yclIOBHM paBHOBECUS TBEPAOrO TEJA, HMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

Nmiynbc MarepuasbHOM TOYKM (Tesla), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynec cuibl U M3MEHEHHME MMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeaxkTnBHOE IBMKECHHUE.

Pabota cusibl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi marepuaibHOM TOukh. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPIHUsl. [ToreHunanbHas SHEPIUs yIpyro
nepopmupoBaHHOM  npykuHbl.  [loTeHuManpHas  dHeprust Teaa  BOIM3H
MMOBEPXHOCTH 3EMIJIH.

[loreHuumanbHble W HeMOTEeHUUaubHble  cuibl.  CBsA3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHWYECKOW DJHEPTrMU CUCTEMBI TeEIl.
3aKOH COXpaHEHHUs] MEXAHUYECKOW SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHNE.

[lepexon mOoTeHIIMATBEHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne abGCOMIOTHO HEYNPYroro yaapa ¢ MOMOULIbIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBS3M pabOThI CUIIbI ¢ U3MEHEHUEM MEXAaHUYECKOW YHEPrHH
TeJIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHas pu3nKa 1 TEPMOJAMHAMMKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHHS] MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OINBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL 4YacCTHI[ BellecTBa. Mojenu CTpOCHUs Tra3oB, XUIAKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieei. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u €€ nzmepenue. [llkana temneparyp
Llenbcus.

Mopens  upeanbHOro rasa. (OCHOBHOE YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeoHEeW KWHETUYECKOW SHEPruM TEIUIOBOTO MABMXKEHUs dvactul rasza. lllkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—KiamnepoHa.
3akoH JlanbToHa. M3omponeccsl B UACANBHOM ra3e ¢ NOCTOSHHBIM KOJMYECTBOM



BeulecTBa. ['paduueckoe mpencTaBieHHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuuecKkrue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKME JIMCKPETHOE CTPOCHHE BellecTBa, (oTorpapuu
MOJIEKYJI OpraHUYECKUX COCTUHEHUH.

OnpiThl 110 U PYy3UN )KUAKOCTEH U ra3oB.

Mopaenb GpOyHOBCKOTO JBUKEHUS.

Mopgaens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, WUTIOCTPUPYIONIask IPUPOy AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUSI UJCAIbHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

Omnpenenenue Macchbl BO3/Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXAY  HapaMeTpaMHd  COCTOSIHUSA
pa3peKEeHHOro rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmoanHamuueckasi cucteMa. BHYTpeHHsISI SHEPrusi TEPMOJUHAMHYECKON
CUCTEMBI U c1oco0bl e€ n3meHeHusi. KonnyecTBo TerioTel u padorta. BHyTpennsis
SHEpPrusi  OAHOATOMHOrO  HWJEaJbHOrO  rasa. Buasl  Temionepegavu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y elIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEMIonepeaye.

[Tonsitue 006 aamabatHOM mporecce. I[lepBblif 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ecCoB B IPUPO/IE.

TemnoBble  MamuvHbL.  [IpuHIUIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBaHust 3HEpPrUM B TEIUIOBbIX MaminHax. Kod3p@uUHUEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero koadduiumeHT mosie3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHuyeckne yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEPrUHM Tela MPU COBEPIICHUU PaOOTHI: BHUIET
npoOKu u3 OyTBUIKM TOJ JIEHCTBHEM C)KaTOTO BO3[yXa, HarpeBaHue 3¢pupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpALUsA).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIuionepeiaye.

OnpIT Mo aauabaTHOMYy PACHIMPEHHUIO BO3AyXa (OMNBIT C BO3AYIIHBIM
OTHHUBOM).



Mopenn mapoBod  TypOWHBI, JBHUTareisi BHYTPEHHETO  CrOpaHus,
PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanus eeuyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u kKoHjeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHHUS.

TBépnoe teno. Kpucramnnueckue u aMopHbie Tesa. AHU30TPONHS CBOMCTB
kpuctaiioB. JKunkue kpucrtamisl. CoBpeMeHHble MaTepuanbl. llnaBiaeHue wu
KpUCTaIM3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MaTEpHAIIOB, B
TOM YHUCJIE HAHOMATepUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolCTBa HACBIIIEHHBIX NTAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUHU.

CrocoObl U3MEPEHHUS BIAKHOCTH.

HaGmroieHrie HarpeBaHus U IJIABJICHUS KPUCTAJTMYECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoanHamuka

Tema 1. dnekmpocmamuxa

OJNeKTpu3aums Tell. OJEKTpUYECKMU 3apan. JlBa BHIa DIIEKTPUYECKHX
3apsnoB. [IpOBOIHMKM, DUANEKTPUKU W IOJYNPOBOAHUKH. 3aKOH COXPAaHECHMS
ANEKTPUYECKOTO 3apsIa.

BzaumogeiictBue 3apsinoB. 3akoH Kynona. TodedHbll 3IEKTpUYECKUI
3apsa. Dnektpuueckoe mnose. Hanpssk€HHOCTh anekTpuueckoro mnods. IIpuHuun
CYHEPHO3ULIHUH ANEKTPUUYECKUX Moyieil. JIMHUM HanpsHyKEHHOCTH AJIEKTPUUYECKOTO
0JIA.

PaGora cun oanmekrpoctatmueckoro  moss.  [lorennwman.  PasHocThb
OTEHUHUAIOB. [IpOBOOHMKM M JAMDIIEKTPUKM B JJIEKTPOCTATUYECKOM  IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHME: JIJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOIMUPOBAJIbHBIN alliapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DJIEKTPOMETPA.



B3auMopencTBrE HA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX TEJL.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMPNEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTbh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTtopa OT IUIOAgu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii skcnepumenm, 1abopamopusie padbomol

N3mepenune 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akoH OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHUE. Y IEIBbHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenua. MougHoCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBMXKYILAsA CUJa U BHYTPEHHEE COINPOTUBJIECHWE HCTOYHHMKA TOKA.
3akoH Oma a1 OJHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTPOHHAs  NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBUCHUMOCTh
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonnuku.  CoOcTBeHHass W TpUMeECHass  IPOBOJAUMOCTb
OJIyIpOBOJHUKOB. CBolicTBa p—n-nepexoa. I1oynpoBogHUKOBEIE IPUOOPBI.

DNEeKTpUYeCKUid TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DNeKTpOIUTUYECKAS TUCCOUUALUsS. DIEKTPOIIN3.

DIIEKTpUYECKAN TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [Ina3zma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: aMIIepMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKM TOKa, OJJIEKTPOHArpeBaTesibHble MNPHOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH U0/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN TUO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenune Cuiibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IUIMHAPUYECKUX MPOBOJHHMKOB OT JJIMHBI,
IJIOIIAIH TIOTIEPEYHOI0 CEUYEHMS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe w3MepeHHne JSIIEKTPOABHKYIIEW cwibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb COIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoU paspsa U MPOBOJAUMOCTb BO3yXa.



OAHOCTOPOHHSSI MPOBOJAMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

W3yyeHue cMenaHHOro COEJMHEHUS PE3UCTOPOB.

W3mepeHne 3eKTpOABUKYIIEH CUIIbl UCTOYHUMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbie CBA3U

Nzyuenue kypca ¢pusznku 6a30BOro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YY4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMH MATEMATHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUU.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumnoresa, (pusnueckas BeIMYUHA, 3aKOH,
TEOpUsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJAEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHAs (QYHKIHS,
napabona, runepoona, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusa: mexanndeckoe NBHKEHHUE B )KUBOW mpupoze, nud@ysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPEIayH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B KUBOM MpPUPOJIE.

Xumus: IACKPETHOE CTPOCHHE BEIIECTBA, CTPOECHHUE aTOMOB U MOJEKYJI,
MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TE, KUAKOCTEH U
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJUTHUYECKAs IUCCOLMALMS,
raJibBaHUKA.

l'eoepagpus: BAaXKHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus.: npeoOpa3oBaHUE ABMXKCHUN C HMCIIOJIB30BAHMEM MEXaHHM3MOB,
y4€T TpPEHUs B TEXHUKE, MOAIIWIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHECHHS
UMITyJIbCa B TEXHUKE (pakeTra, BOJAOMET M JPYyrue), JABUTATENIb BHYTPEHHETO
cropanusi, napopas TypOHHA, OBITOBOM XOJOJIWUJIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HaHOMATEpUAJIOB, H
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AJIEKTPOHArpeBaTesIbHbIC npuodopkI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAAL UHOYKUUA

[TocTtosiHHBIE ~ MarHuThl. B3aMMOIEWCTBME  MOCTOSAHHBIX  MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uHaykuuu. I[IpuHuoun cynepno3uuuu
MAarHUTHBIX MoJie. JIMHMM MarHuTHOM MHAYKUMHU. KapThHa JIWMHUNA MarHUTHOMN
WHJIYKIMH I10JI1 IOCTOSIHHBIX MarHUTOB.



MarautHOe mMoJie OPOBOAHMKA C TOKOM. KapTuHa JMHUNA WHAYKIHHA
MArHUTHOTI'O TOJISL JUIMHHOTO IPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKHU ¢ TOKOM. OmnbIT DpcTeaa. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJib U HallpaBJICHHUE.

Cuna Jlopenma, €€ MOIydb W HampasieHUE. J[BUKEHHE 3apsiHKEHHOU
YaCTHUIIbI B OJHOPOHOM MarHuTHOM MoJjie. PaGota cuibel Jlopenna.

SIBneHne JNEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOM
UHAYKOUHM. OJEKTPOABMKYIIas CHJIa HMHAYKOUU. 3aKOH D3JIEKTPOMArHUTHOM
unaykunn dapanes.

BuxpeBoe »snekrpuueckoe Mmoje. DIEKTPOABMXKYIIas cuia HHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBJEHHME CAMOMHAYKUMU. OJEKTPOABUAKYIIAS CHJa
CaMOMHIYKIIH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M TMPAKTHUYECKOEC NPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MMy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO TTOJIS.

B3aumogericTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJINTA.

SIBlIeHME ANEKTPOMArHUTHON UHIYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJEKTPOJABUKYIIEH CHUIIbI MHAYKIIMA OT CKOPOCTH U3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBrieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

M3ydeHre MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AEUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHON MHIYKIUH.

Pa3znea 5. KosieOaHnus U BOJIHbI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHbvle KOAEOAHUA

Konebarenpnast cucrema. CBOOOIHBIE  MEXaHHMYECKHE  KoJcOaHHS.
IMapmonnueckue kosebanus. Ilepuon, vactora, ammuutyaa u ¢asza KojaeOaHui.
IIpyxvHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosjebanuii. [IpeBpailieHre SHepruy NMpy rapMOHUYECKUX KOJIeOaHUSIX.



Konebarenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHEIMU KoJieOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPI'uM B UJEaTHLHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojieOaHusx. BoiHyX/I€HHbIE MEXaHUYECKUE
koJjiebanus. Pezonanc. BeiHyK/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

[lepemennblii TOK. CHHYCOMAQIbHBIM IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, Mepenavya u nNOTpedIeHUE IEKTPUIECKON
SHEPIruM. JKOJIOTMYECKUE PUCKHU TPU MPOM3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCIIOJIB30BAHUS JJIEKTPOIHEPIUHU B ITIOBCEAHEBHOM KU3HMU.

TexHndeckne yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHUE: JIEKTPUYECKHUI
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUH JIEKTPOIIEpEeIay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOATENIbHOM CUCTEMbl (MPY>KUHHBINA WU
MaTeMaTUYeCKU MasiTHUK).

HaGmroienue 3atyxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOaHUM.

HabGmonenue pe3oHaHca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HATIPSDKEHUS] OT BPEMEHH ) JIJIs
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mociienoBaTENIbHOM COCIMHEHUM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojiesnb JIMHUY 3IEKTPONIEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOA MAJIBIX KOJEOAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne NEPEMEHHOrO TOKAa B LENH W3 MOCIEAOBATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 60TIHbL

MexaHnueckue BOJHBI, yciaoBus pacrnpocTpanHeHus. Ilepumon. CkopocThb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJIHBIL.
Nurepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosiiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, TMOSpHU3aIs, Tu(paKiusl,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Tkana 3MeKTpOMarHuTHBIX BOJIH. [[pyMeHEHrE 3IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3U U TelEBUAEHUS. Paguomokanusi.



DNEeKTPOMArHUTHOE 3arpsSi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IHArHOCTUKA B TEXHUKE W MEIMIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBYU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHECHHE TOTIEPEUHBIX U MTPOJI0IBHBIX BOJIH.

Kone6mromeecs TeJ10 Kak HCTOYHUK 3BYKa.

HaGmroienre oTpakeHus 1 mpesioMIeHUSI MEXaHUYECKUX BOJIH.

Hab6monenne unrepdepenninu u audpakiui MeXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJON |
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOWCTB  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHE,
MIpeIOMJICHUE, TTOJSIpU3aIs, U paKius, THTephepeHITHS.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. [IpAMOIMHEWHOE pPACHpOCTpaHEHUE CBETa B
oaHOpoIHOM cpene. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBera. lloctpoenune n3oOpaxeHuil B
TJIOCKOM 3€pKarlie.

[Ipenominienne cBeta. 3aKOHBl MPEOMJIEHUS CBeTa. AOCOJIOTHBIN
nokaszartenb npenomieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHbIM coctaB Oesoro cBeta. L[Ber.

CobOuparomue u paccemBaromme JMH3BL. ToHkas muH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cuja TOHKOW auH3bL. llocTpoeHune u300pakeHuil B
coOMparoux U paccemBaromux JuH3ax. Dopmynia TOHKOW JHH3BI. YBEITUYCHUE,
JAaBaEMOE€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB U MHHUMYMOB B HUHTEp(EpeHIIMOHHOMN
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cBera. JudpakinuonHas pemérka. YciaoBue HaOM0ACHUS
[VIABHBIX ~MAaKCUMYMOB TIpM NAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tosstpuzanus cBera.

TexHnueckre yCTpPOWCTBA U IPAKTUUYECKOE IIPUMEHEHME: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsaMonuHEWHOE PpPACIPOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHUE CBETA.
OnTuyeckue npuodOpBHI.

[TonHOe BHYyTpeHHEE OTpakeHrne. Moiesib CBETOBOA.

HccnenoBanue CBOMCTB U300payKeHUI B JTMH3AX.



Mogenu MUKpocKomna, TEJIECKOINa.

Hab6monenne naTepdepeHIIny CBETA.

Ha6nronenue mudpaxiuu crera.

Habnronenue aucnepcuu ceera.

[TonyueHue ciekTpa ¢ MOMOIILIO MPU3MBI.
[Tonyyenue cekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKH.
HaGmronenue nosspusaiuuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomol
M3mepeHnune nokasaress npeaoMIeHUs CTEKIa.
HccnenoBanue CBOMCTB M300paKCHHI B JIMH3AX.
HaGnronenue aucnepcuu ceera.

Pa3nen 6. OcHOBBI ClIEHUAIBHON TEOPHUHU OTHOCUTEIbHOCTH

['panuubl  OPUMEHMMOCTH  KJIACCHYECKOW  MexaHuku.  llocTynatel
CIICIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aAMEIJIEHUE BPEMEHN U COKPAILICHUE
JUTUHBL.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsi3b Macchbl € SHEPrUEN U UMITYJILCOM PEISITABUCTCKON YaCTULIBI. DHEPTHUS
IIOKOSI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilmanka cBA3M sHepruu (OTOHA C €ro YacTOTOM.
OHeprust 1 UMITYJIbC (OTOHA.

OtkpeiTe u wuccienoBanue ¢orodpdexra. Onbitel A. I'. Cronerosa.
3akoHbl (orodPdekra. YpaBHenue OuHmTeHHa a1 doTtodddexra. «Kpachas
rpa"uiay ¢otodddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckue ycTpoiicTBa M TNPAKTUYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboronatuuk, coaHeuHas Oarapesi, CBETOAHO/.

Jlemoncmpayuu

®otordh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTo3PdeKTa.

Ceeronnon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHHio 0 -4acTHII.
[Inanerapnas mozens aroma. Ilocrymarel bopa. M3nyuenwe u morsjoieHue
(GOTOHOB TIpU MEpexoAe aroMa C OJHOIO YpPOBHS SHEPruu Ha Jpyroi. Bunsel
cnexTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/aA.



BonHoBsie cBoricTBa yactuil. Bonnbl ne bpoisis. KopnyckynsipHO-BOJTHOBOM
Ty JTU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHBIN
aHasu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmonenue TMHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Habmronenue nuHeiyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTb CTPOEHMs siapa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocraBa
paanoakTUBHOrO u3iydyeHus. CoiictBa anbda-, Oera-, TaMma-H3Iy4YEHUS.
Bisinue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA U HeWTpoHa. HyknonHnas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnaa. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JledexTt maccer spa.

Snepnbie peakuuu. [lesieHrue u CUHTE3 sAlIEp.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl M TMEpPCIIEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJIOTUYECKHE ACTIEKTHI IIEPHON SHEPTETHUKMU.

DneMeHTapHble YacTullbl. OTKPBITUE MO3UTPOHA.

MeTobl HAOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

dyHaamMeHTalbHbIe B3aUMOACUCTBUS. EAMHCTBO (U3MYECKON KapTUHBI
MHpa.

TexHuueckue yCTpOUCTBA U PAKTUYECKOE IPUMEHEHUE: T03UMETpP, Kamepa
Buinbcona, siaepHblil peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHN

Ortanbl  pa3BuUTUA acTpoHOMUHU. lIpukilamHOE W MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMHH.

Buna 3BE€3qHoro HeOa. Co3Be3qusi, SpKue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeyHas cucteMa.



Comnune. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpasibHBIM Kiacc —
CBETUMOCTBY». 3BE3Ibl IJIaBHOM MOCIEIOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3N TJIABHOW IOCIJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOCHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKICHUHU U 3Bosronnu ConHua u
3BE31. DTambl )KU3HH 3BE3I.

Mnineunsiii [lyte — Hama [Manaktuka. [lonoxenune m aBuwxkeHue CoaHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:ma. Paz0oeranue rajnakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

Habnronenus: HEeBOOpPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENEICHUs MOJOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MOTYIIAPHS U SIPKUE 3BE3/BL.

HaGmonenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O0o0maomiee NOBTOPEHUE

Ponp ¢usuku U acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax NesTeNbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (OpPMHUpPOBAHWUU TPEJCTABICHUNA O (U3HUECKOW KapTUHE MHUpPA, MECTO
(bu3HYecKoil KapTHUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexknpeaMeTHbie CBSI3U

N3yuyenue kypca ¢puznku 0a30BOro ypoBHs B 11 kjacce ocymecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
OMOJOruu, XMMHH, reorpauu U TEXHOJIOTUH.

Meorxcnpeomemnvle nousimusi, CBI3aHHBIE C M3yUYEHHUEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, Tumotresa, (u3uyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: peUIEHUE CHCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBI U MX IPOEKUMHU HAa OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonoeus: snextpudeckue SBIEHUS B JKHBOW MPUPONE, KoJeOaTelbHbIE
JNBHW>KEHUS B JKMBOW MPUPOJIC, ONITUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paanay Ha )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHME aTOMOB H MOJIEKYJl, KpHUCTaJUIMYECKas CTPyKTypa
TBEPABIX  TEJN, MEXaHU3Mbl OOpa30BaHUA  KPHUCTAIUIMYECKOM  pEemETKH,
CIIEKTpaJIbHBIN aHAJIN3.



l'eoepaghusi: MarHuTHBIC TIOJIOCAa 3€MIIM, 3ajJie)Kd MATrHHTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAM DIEKTPOIEpeaady, TEHEPATOp TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKUHUOHHAs I€4Yb, Pajap, PAAUONPUEMHHUK, TEJIECBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBINA almapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3nMka» Ha YPOBHE CpPETHEro O0OIIero
oOpa3oBaHus (0a30BBI ypOBEHb) JOHKHO OOECHEUYUTHh JTOCTHXKEHHE CIIEAYIOIINUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOTO mpeamera «Du3nka» JOJIKHbI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh OOyYarolmMXCsl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW,  TMO3WTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUUCKOr0 OOIIECTBa, pAaCIIMPEHUE KU3ZHEHHOIO
ONbITa W OMNbITA JEATEIPHOCTH B IPOLIECCE PEANN3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEIIbHOM ESITENHbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

chOpMHUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMH OOYYAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA,;

OPUHATHE  TPAAWIIMOHHBIX  OOIICYETIOBEYECKUX  T'YMAHHCTHUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECAX T'PaxIaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpraHU3alINMY;

YMEHHUE B3aNMMOJECHCTBOBATH C COUAIBHBIMU UMHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NAaTPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHUCKON IPAKIAHCKON UIACHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOUIEHWE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIYECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILLICHHE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3ndeckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K pa3lUyHbIM cdepaM MNpodecCHOHAIBHONU ACSTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOW, YMEHHUE COBEPINATh OCO3HAHHBINA BBHIOOP
Oynymiel mpodeccuu 1 peaaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBI;



TOTOBHOCTh M CHOCOOHOCTHh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH
(bU3UKHN Ha TIPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HaHUE TIJI0OAIBHOIO
XapakTepa IKOJOTUYECKUX MPoOIIieM;

IUTAHUPOBAHUE U OCYIIECTBIIECHUE JIEUCTBUI B OKPYXKAIOIEH Cpelie Ha OCHOBE
3HAHUS LEJIeH YCTOWUYUBOIO PA3BUTHUS YEJIOBEYECTBA;

paclIMpeHrue OIbITa JACATEIbHOCTH SKOJIOTMYECKOM HAaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 0 (PHU3HUKeE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHHME LIEHHOCTHM HAYYHOM JEesATENbHOCTH, TOTOBHOCTH B IpOILECCE
U3y4YeHUs] (PU3MKHU OCYILECTBISATh MPOEKTHYIO U HCCIIEOBATENbCKYIO NEITEIbHOCTh
WHJVMBUAYAJIbHO U B TPYyMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBIE Y4eOHbIe 1eHCTBUS

ba3oBble Jilornuyeckue JeiicTBUA:

CaMOCTOSITEIbHO dbopmyIupoBaTh u aKTyJIM3UPOBATh npobiiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENu ACATECIbHOCTH, 3aJaBaTh MAPAMETPbl M KPUTEPUU HUX
JIOCTH KCHMS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pAaCCMATPUBAEMBIX (hPU3UIECKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJEMBbI C YYETOM aHAIM3a HMEIOIIMXCS
MaTEepUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B AEATEIBHOCTbh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JIESITEIIbHOCTH;

KOOPJAMHUPOBAThH U BBIMOJHATE pabOTy B YCIOBUSIX PEaIbHOI0, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX POOJIEM.

ba3oBble ucciieoBaTe/IbCKHue JAeliCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJIOTUEH, KIIOUYEBBIMH MOHSATUSIMU M METOAAMHU
bu3nyUecKoil HayKH;

BJIaJIETh HABBIKAMHU YUeOHO-UCCIIEAOBATEIBLCKOM U MPOSKTHOM JEATeIbHOCTH B
obnacti (PU3HKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJILHOMY ITOMCKY
METOJIOB pelieHus 3a7ad (U3UYSCKOT0 COJICPKAHUS, NPUMEHEHHUIO Pa3IuYHBIX
METOJOB ITO3HAHUS,



BJIAJECTh BHJAMHM JESATEIBHOCTH N0 TMOJYYEHUID HOBOIO 3HAHMS, €ro
WHTEPIpPETAllUHA, TMPEeoOpa3OBaHUI0 W TPUMEHCHHIO B PA3JIMYHBIX yYeOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISATh  TIPUYUHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIleHMs], HAXOIUTh apryMEHTHI JJIsl I0Ka3aTesIbCcTBa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJI€ pEHICHUS 3aJaud  pPe3yJbTaThl,
KPUTUYECKU OLICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (opmMymupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
NESTEHHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (u3MKe B NPAKTHUECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, NTPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4yH, TOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU MOJIyYeHHS HHGOpMAIMK (PU3UYECKOTO COACPNKAHUS W3
WMCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH TIIOMCK, aHaJu3,
CUCTEMATH3alUI0 W WHTEpHpeTanuio WHPOPMAIMKM Pa3IUYHbIX BHIOB U (Gopm
MIPE/ICTABIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIB30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AIIMOHHBIX
3a/1au ¢ coOMto/IeHrneM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M DJTUYECKUX HOPM, HOpPM HH(MOPMAIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B pPa3IMYHbIX (QopMarax c
y4€TOM Ha3HauyeHUs MH(POPMAIUM U LIETIEBON ayIUTOPHUH, BHIOMpPAs ONTUMAJIbHYIO
dbopMy TIpeCcTaBlICHUs U BU3yaJIU3aliu.

KoMMyHHKAaTUBHBbIE YHHBePcaAJIbHbIe YUeOHbIe JeliCTBUS:

OCYULIECTBJISITH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESTEIbHOCTH;

pacmo3HaBaTh  OPEANOCHUIKM  KOH(QJIMKTHBIX  CHUTyallud ¥ CMSAT4YaTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3Jararb CBOIO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HHAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMaTUKy M METOAbl COBMECTHBIX JEHCTBHM € yd€ToM OO0IIHX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 YjeHa KOJUIEKTHBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OpraHU30BBIBaTH W
KOOPAUHUPOBATh JEUCTBUSA MO €€ JOCTHUKECHHUIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacmpenensiTth poid C YYETOM MHEHUM YYACTHHKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/a M KaXKJOTO YYaCTHUKA KOMaH/Abl B OOIIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh WAEU C MO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATL IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJISITh TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHBIE YHMBepcaJibHbIe YueOHbIe NeliCTBUSA

Camoopranusanus:

CaMOCTOSATENILHO OCYILECTBIISATh IO3HABATEIBHYIO JESITENIbHOCTh B 00JacTH
GU3MKK W AaCTPOHOMMHM, BBISBISATH NPOOJIEMBI, CTaBUTh H  (POpPMYIHUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUIEHUS PACYETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BBIIOJHEHUS MPAKTUYECKOW paboThl ¢ y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4EOHOIO MpeAMeETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULUUMU B 00JacTu
(GU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHbI HHTEJJICKT:

JIaBaThb OLIEHKY HOBBIM CHUTYyalldsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTb,
OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HABBIKAMU MTO3HABATEILHON PEIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX
JIEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

UCTIOJIb30BaTh NMPUEMBI pedieKkcuu Ui OLEHKU CUTYyallud, BbIOOpAa BEPHOTO
pelIeHHS;

YMETh OLIEHMBAaTh PUCKH KM CBOEBPEMEHHO NPUHHUMATh PELIEHUS M0 HUX
CHU)KEHMUIO;

OpUHUMAaTh MOTHUBBI W AapryMEHTBbl JAPYIMX TPH aHajlu3€ pe3yJbTaToB
NEATEIbHOCTH;

NPUHUMATh ceOsl, MOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JAPYTMX T[PU aHaIU3€ pPE3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.



B mporecce 1oCcTHKEHHUST TUYHOCTHBIX PE3YJITATOB OCBOCHHS MPOTPAMMBI T10
bu3nke I ypOBHS CpeAHEro oOmero o0pa3oBaHMS Yy  0OydHarolmuxcs
COBEPIIICHCTBYETCS AMOIIMOHAIbHBIN WUHTEIJICKT, MpeIoIararoIIuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIOYAIOUIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHME, BUJAETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBAaHMs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHUE, CIOCOOHOCTh  AAaNTUPOBATHCA K
HYMOLIMOHAIIBHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAalLlMHU, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHKCHHIO IIeNU U
yClexy, ONTHUMH3M, HHHUIMATUBHOCTb, YMEHHUE JEWCTBOBAaTh HCXOAS M3 CBOHX
BO3MOKHOCTEH;

OMIMATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh dMOIIMOHATBFHOE COCTOSHUE
JPYTHUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COTYBCTBHUIO
U COTIEPEIKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpAaWBaTh OTHOILIEHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xoHiy o0yuenus B 10 kijacce npeamMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUH:

JIEMOHCTPUPOBATh HA MpUMEpax poJib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHON KApTUHBI MHpA, B PA3BUTUH COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIbHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS HM3YyYCHHBIX (PU3NYECKUX MOJIETICH:
MaTepHalibHasi TOYKa, MHEpIMadbHas CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TeEJoO,
WJICATbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUH 3apsij MPU pelieHn: (PU3NIECKUX 3a7ad;

pacnio3HaBath (pu3udecKkue sSBIEHUS (IIPOILECCH) W OOBSICHITH MX HAa OCHOBE
3aKOHOB MEXAaHWKHU, MOJEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE,
CBOOOJIHOE MaJICHUE TeJ, ABUKEHUE 10 OKPYKHOCTH, MHEPIIUSI, B3AUMOICHCTBUE TEll,
nuddys3us, OpOYHOBCKOE JBWIKEHHE, CTPOEHHUE JKUJIKOCTEH U TBEPABIX Te,
U3MEHEHHE 00BhEMaA Tl MpPU HarpeBaHUM (OXJIAKJICHHH), TEIJIOBOE pPABHOBECHE,
WCIIApEHHUE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAJUIM3ALMSA, KUIEHUE, BIIAXKHOCTD
BO3/1yXa, MTOBBIICHUE JIaBJIICHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b
MEXJy IapaMeTpaMH COCTOSIHMSI Ta3a B U30IpOLEccax, »dJIEKTpU3alus Tel,
B3aUMO/ICMCTBUE 3aPSIO0B;

OMKCHIBATh MEXAHUYECKOE JBWIKEHUE, HWCIONB3Ys (PU3NYECKUE BEITUYHHBL:
KOOpAUHATA, MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC



Tena, KUHETUYECKash JHEPrusi, MOTCHIMaJbHAs SHEPrusi, MeXaHuueckas padora,
MEXaHU4YeCKass MOIIHOCTb, MPH ONKHCAHUW TMPABWIHHO TPAKTOBATH (PU3UUECKUM
CMBICJT UCIIOJIb3YEMBIX BEJIUYUH, UX 0003HAUYCHUS U €IUHMIIbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NUECKYIO BEJIMUUHY C JIPYTUMH BEIUUMHAMU,

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJIICHUA,
UCTIONB3YysSd (U3WYECKHE BEIWYMHBI: JIaBJICHUE Trasza, TeMIleparypa, CpeaHss
KMHETUYECKAs] DHEPTUsl XAOTHUUECKOTO JBMKEHHUS MOJIEKYJ, CpPEIHEKBaJIpaTU4Has
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprus, pabora rasa,
KOO (PUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATENSI; TMPH OMUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3WYECKUA CMBICH HUCIOJIB3YeMBIX BEJIIMYWH, WX
0003HAYEHUS W CAVMHUIIBI, HAXOAUTH (hOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UIECKYTIO
BEJIMYMHY C JPYTUMHU BEJIUUYUHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIECKTPUUECKHUE
ABJICHUST (TPOLIECCHI), UCIOJIb3Ysl (U3UYECKUE BEJIMUMUHBI: AICKTPUUYECKUN 3apsi,
AIIEKTPUYECKOE TOJIe, HANPsKEHHOCTh IOJIS, MOTEHIMA, Pa3HOCTh IMOTEHIIMAJIOB;
MIPU ONUCAHUU MPABWIHHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIB3YEMbIX BEJIMYMH,
UX O0003HAUCHUs] U EIUHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bUBUYECKYIO BETUUUHY C IPYTUMHU BEJIMUYNHAMU;

aHAIM3UPOBATh (PU3MUYECKHE MPOIECCHl M SIBICHHS, HCIONB3YysS (PU3NYECKUE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHoro tsarorenud, I, II m III 3akonsl HeroToHa,
3aKOH COXPAHEHHS] MEXaHWYECKOW SHEPIruH, 3aKOH COXPAHEHUs WMITYJIbCA, MPUHIINI
CYyHEpHO3ULIUA CHUJI, TPUHIIMI PABHOMNPABUS HWHEPUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHUIO0 CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, CBSI3b
CpEeIHENl KUHETHUYECKOW HHEPrUM TEIJIOBOIO JIBMXKEHUS MOJIEKYd C aOCOIMIOTHOU
TEMIEPaTypol, MEPBhIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsina, 3akoH Kysona, npu 3ToM pa3znuyaTh CIIOBECHYIO (POPMYTUPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U YCIIOBUA (IPaHHULIbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NMPUHIIUIIBI JEHCTBUS MaIllH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iaudaTh YCIOBUS UX OE€30MAaCHOT0 HCMOJb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHATD OKCIIEPUMEHTHI 10 HCCIEJOBaHUIO0 (U3UUECKUX SIBICHUU W
MPOILIECCOB C HCIOJIb30BAaHUEM NPSMBIX W KOCBEHHBIX HM3MEPEHHUH, MPU 3TOM
dbopMyIHpoBaTh MpoOIEMy/3a/lady M THIIOTE3y Y4eOHOro 3KCIIepUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEJJIOKEHHOTO 000pYyI0BaHUS, TIPOBOAUTH OMBIT U (POPMYITHPOBATH
BBIBOJIbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUs1 (PU3NYECKUX BEJIUYMH, MPU
TOM BBIOMpPATh ONTUMAJIbHBIA CIOCOO HW3MEPEHUsS W MCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXAYy  (DU3WYECKMMU  BEJIUYMHAMH  C
WCIIOJB30BAaHUEM TIPSMBIX M3MEPEHHM, TMPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCHUpOBaTh PE3yIbTaThl MOJIYUYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJIC
Ta0IuIl ¥ TPaUKOB, JIeJIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHMS;



coOJro1aTh MpaBwia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HUCCIEAOBAaHUN B
paMkKax y4eOHOro OJKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIBCKOM U  MPOEKTHOM
NEATeIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THhIE 3a7aud C SIBHO 33JaHHOM (U3MYECKOW MOJEINbIO,
UCTOJIb3Ys (pU3MYecKre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/Jayuu
BBIOMpATh (DU3UYECKYI0 MOJIENb, BBIACIATh (DU3MUECKUE BEIMYMHBI U (HOPMYJIBI,
HEeoOXonMuMble i €€ PEIICHHs, MPOBOAUTH PacUYEThl W OICHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYNHBI,

peniaTh KaueCTBEHHBIE 3aJlau: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY pacCyXJCHUNU C OMOpod HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzuYecKue sIBICHNUS,

UCII0JIb30BaTh MPU PEIICHUHN YYEOHBIX 3a7]a4 COBPEMEHHbIE MH(DOPMAIIMOHHbBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMU U MPEJCTABICHUS
y4eOHOH ¥ Hay4YHO-MOMYJSApHOM HH(OpMALMK, TOJYYEHHOM U3 Pa3IHYHbIX
HMCTOYHUKOB, KPUTHYECKH aHATIM3UPOBATH MOJydaeMyt0 HHPOpMAITHUIO;

IPUBOJUTH MPUMEPHI BKIIAJAa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 10 (DU3UKE B TIOBCETHEBHOM KU3HU JISI
oOecrieyeHus: 0€30MACHOCTA TIPH OOpaIIeHUH C TpPUOOpaAaMU M TEXHUYECKUMU
YCTPOWCTBAMH, ISl COXPAHECHHS 370POBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CpeIE;

paboTaTh B TpyNNE€ C BBINOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX pOJICH,
IJIAHUPOBaTh pabOTy TPyNIbl, PAUOHAIBHO paclpeleNsiTh OOS3aHHOCTU U
IJIAaHUPOBATh JICSITEILHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJI€KBATHO OIICHUBATH
BKJIa/] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE paccMaTpUBAEMOM MPOOIEMBI.

K xoHiy o0yuenus B 11 kjacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEPAX pOJIb U MECTO (U3UKU B (HOpMUPOBAHHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM MJEATEIIBHOCTU JIIOAEH, LEIOCTHOCTb U €IUHCTBO
bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YyYCHHBIX (PU3WYECKUX MOJIETICH:
TOYECUHBIA SJIEKTPUYECKUM 3apsifl, Jy4 CBETA, TOUCUHBIA HCTOYHUK CBETA, siACpHAs
MOJIE/Ib aTOMa, HYKJIOHHAsI MOJIEh aTOMHOTO siJipa NP pelieHruu (U3NYECKUX 3a1ay;

pacrio3HaBaTh (pu3nueckue sBJICHUS (IIPOILIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKN U KBAHTOBOW (DM3UKU: BJEKTpUUYECKask MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JCHCTBUSI TOKa, B3aUMOJCHCTBHE
MarHuTOB, SJIEKTPOMAarHUTHAS UHIYKIUS, T€UCTBUE MAarHUTHOTO TIOJIsI HA TTPOBOHUK
C TOKOM M JBIKYUIMICS 3apsil, OJJIEKTPOMAarHUTHbIE KoJieOaHUST W  BOJHBI,
MPSIMOJIMHEWHOE pacrpocTpaHeHue CBETA, OTpa)KEHHUE, PEJIOMIICHHE,



untepdepenius, audpakuus U OOJSpU3AlMs  CBETa, JUCIEpPCUs  CBETa,
dbotoanexTpudeckuii 3hdext (pororddekr), cBeToBOEC AaBIEHUE, BO3HUKHOBEHUE
JUHENYaToro CIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAass M  HMCKYyCCTBEHHas
PaTuOaKTUBHOCTB;

OMKCHIBATh M3YUEHHBIE CBOMCTBA BeHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE, STEKTPUUECKYIO TPOBOJIMMOCTh PA3IUYHBIX CPE) U DIEKTPOMArHUTHBIE
sBJIeHUs (TIPOIIECCHI), UCHONB3YsS (DU3UYECKUE BEIMYMHBL: DJIECKTPUUYCCKUN 3apsij,
cuia TOKa, 3JEKTPUUYECKOE HAIMPSIKEHUE, SJIEKTPUUECKOE COMPOTUBIICHUE, PAa3HOCTh
MOTEHIINAJIOB, JIEKTPOABIDKYIIAs cujia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJIA,
cuina Amnepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYIIIKU, SHEPTHUs JIEKTPUUECKOrO U
MarHUTHOTO MOJIEW, MEPUOJ U YacTOTa KoJeOaHNl B KOJeOATeIbHOM KOHTYPE, 3apsi
U CHJIa TOKA B MPOLIECCE TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUMU, (POKYCHOE
pacCTOSIHUE M OINTHUYECKas CWJia JIMH3bI, MPU OMUCAHUM NPABUIBLHO TPaKTOBAThH
(U3UYECKUIT CMBICIT UCIIOJNB3YEMbIX BEIMYMH, HUX OOO3HAYCHUS U €IUHUIGI,
yKa3bIBaTh (POPMyJIbl, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YUYEHHBIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, HCIOIb3Ys
bu3nUecKre BeIMUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA
CBETA, DHEPTUS U UMITYJIbC (POTOHA, NMEPUOJI MOTypacnaaa, SHEPTHsl CBA3UM aTOMHBIX
aqep, MpYU OMUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUU CMBICT HCIOIb3YEMbIX
BETTUYMH, X 0003HAYEHHUS U €TUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOININE JTAHHYIO
(GU3UYECKYI0 BEIMYHUHY C APYTUMH BEIIMUYMHAMU, BEIYHUCIIATH 3HAYCHHUE (PU3NUECKOUN
BEJINYMHBIL;

aHAJIM3UPOBATh (PU3MYECKHE MPOLECCHl W SIBICHUS, HCHOIB3YsS (PU3NYECKUE
3aKOHBl M MPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIBHOIO U MapajliIeIbHOTO
COCIMHEHUSI IIPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHna, 3aKOH JJIEKTPOMATHUTHOMN
WHIYKIMKM, 3aKOH TPSMOJIMHEHHOIO pPAaCHpOCTPAHEHMs] CBETA, 3aKOHBI OTPaXKEHUS
CBETAa, 3aKOHbI MPEJIOMIICHMSI CBETa, ypaBHeHUE OWHIITEHHa mnsi (oTodddekra,
3aKOH COXpPAaHEHHUS OHHEPruu, 3aKOH COXpaHEHUsl HMMIYJIbCca, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsifia, 3aKOH COXPAaHEHMs MAacCOBOT0O 4MCIIA, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacmnaja, Mpu 3TOM paszindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIpAXEHUE U yCJIOBHsS (TpaHUIIBI, O00JIaCTH)
MPUMEHUMOCTH;

OMpENIEeNATh HAIIPABJICHUE BEKTOPA UHIYKIIMM MATHUTHOTO TOJISI TPOBOJIHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMKCHIBATH U300pAKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM
JINH30M;

BBITIOJTHATh DKCIEPUMEHTHI 1O UCCIAEAOBAHUIO (PUBHYECKUX SBICHUM U
MPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPEHUM: MPU ITOM
dbopmyMpoBaTh MpoodsieMy/3ajlady ¥ TUIOTE3y Y4eOHOro 3KCIEepUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJIOKEHHOT0 000pYyA0BaHUs, MPOBOAUTH OMBIT U (POPMYIHPOBATH
BBIBOJIBL;



OCYUIECTBIISITh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BEIUYHUH, MPU
TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO HM3MEpPEHHS U HCIONb30BaTh HM3BECTHHIE
METO/bI OLIEHKH MTOTrPEMIHOCTEN U3MEPEHN;

MCCJIeI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHU: TpPU HTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh pE3yJIbTaThl
MOJIYYEHHOU 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B BUJIE TaONUIl U TPadUKOB, I€TaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

coOuo1aTh mpaBuia O€30MacHOro TpyAa IpU MPOBEACHUU HMCCIEAOBAaHUN B
pamMKax y4eOHOTO OJKCHEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH C HWCIOJB30BaHUEM H3MEPHUTEIbHBIX YCTPOWCTB U J1abOpaTOPHOTO
000py10BaHUS;

pemarb pacyéTHhIE 3aJadyd C SIBHO 33JaHHOM (PU3UYECKONW MOJEINbIO,
UCIOJIb3Yys (PU3UYECKUE 3aKOHBI M MPUHLMUIIBI, HA OCHOBE aHAJIW3a YCIOBHS 3aJlauu
BBIOMpATh (U3UYECKYIO0 MOJENb, BBIACNATH (DU3UUYECKUE BEIMYMHBI U (HOPMYJIBL,
HEoOXoauMble Ui €€ pElIeHMs, MPOBOAUTH PACUYEThl M OLICHUBATh PEATbHOCTH
MOJIYYEeHHOT0 3HAaYeHUS (PU3HUECKON BEIUYUHBI;

pelmaTh KaueCTBEHHBIE 33/1a4d: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LEMOYKY PacCyXJACHUN C OMOpPOM HAa M3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS,

UCIIOJIb30BaTh MIPU PEUICHUH YUEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHHWS, WUHTEPHpPETAMU U MPEICTABICHHS
y4eOHON ¥ Hay4YHO-TIOMYJSAPHOW WH(OpMAIMK, TIOTYYCHHOW W3 Pa3IMYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOITYYAEMYIO HH(OPMALHIO;

OOBACHATh MNPUHLMMBL JIEUCTBUS MAIlIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3jinyaTh YCJIOBHUS MX O€30MAaCHOTO HCIOIb30BaHUSA B IOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOeKHbIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 1O (DU3UKE B TTOBCEAHEBHOM KUZHU IS
oOecrieueHus: 0€30MAaCHOCTH TPH OOpalleHUHu C MpUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMHM, JiI COXPAHEHHUS 3JI0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTtaTh B TIpyNNe€ C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBAaTh pabOTy TPYMIbl, pAIUOHATIBHO pACIpEeAeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEIILHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PELICHHE pACCMaTPUBAEMOM IPOOIIEMBI.



