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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT' O MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHpie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Posb skcriepruMenTa v TEOpUHU B POLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (hU3HKeE.

MopenvupoBanue (pu3MYECKUX SBJICHUA M TpolieccoB. HayuyHble THIOTE3BI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb u mecTto Qu3Mku B (OpMHUPOBAHMM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOpJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMONHMHEHHOE nBmwkKeHue. I paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEIICHUSA
MaTepUaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonnHeitHoe nBHKEHUE. [[BUKEHUE MATEPUAIIBHON TOUKHU IO OKPY>KHOCTH
C MOCTOSIHHOM O MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEWHASI CKOPOCTb.
[Tepron u yactora oopamieHus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MNPOCTPAHCTBE.

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO MaACHHUS.

Hanpasnenue CKopocTy Ipu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3yueHrne HEpaBHOMEPHOTO JABMKEHHS C LEIbIO ONpPEAEIEHUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMH, MPOMJICHHBIMU TEJIOM 34
IIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYIJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

W3yuenue nBuKeHUS Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hprotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [puniun cynepno3uiuu cui. Bropoii 3akoH HeroToHa 1151
MaTepuaibHOW TOUKU. Tperunii 3akoH HproTOHA 1J1s1 MaTepHranbHbBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKONBKEHUS U cuiia TpeHus mokos. KoaddurmenT tpenus.
Cuia conpoTUBIIEHUS MPU JBH>KCHUU Tea B KUJKOCTH UITU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SlBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaruu.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pPe3MHOBOM 00pa3siie, OT uX Jeopmaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NmMmnynbCc CUJibl U1 U3MEHEHUE HMITyJIbCa Tejla. 3aKOH COXpPAHEHUsS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEprus yIpYyTO
nedopMUpOBaHHOM NPYyKUHBI. [loTeHIManbHas YHEPTHS Tejla BOJIU3HU MOBEPXHOCTH
3emutu.

[ToreHUManbHBIE W HENOTCHIMAJIBHBIC  CHJIBL. CBsizb  paboOTHI
HETIOTEHIIUAJIBHBIX CUJI C UBMEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXaHUYECKON SHEPIHUU.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOILOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX OIBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBHS YacTUL[ BewiecTBa. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOTO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M30mponeccsl B HACATLHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTpOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, WiuTocTpupyomias Npupoay AaBlICHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKY apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBHOrOo  ra3a. Buael  Temonepenayu:
TEIIONPOBOJAHOCTD, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3omporeccaMm. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi 3HEpruv B TEIIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBusa TertoBod mamwmHbL. [{ukn KapHo m ero koaddumumeHT moie3Horo
JeNCcTBUSL. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOAHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIBHUK, KOHIUITHOHED.

Llemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUIEOAEMOHCTpAIUS).

N3MeHeHre BHYTPEHHEN SHEPruu (TeMIlepaTyphl) Tejaa Mpy Terionepeaaye.

OmnbIT 110 a1MadaTHOMY PaCHTUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENISI BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amop@Hbie Tejia. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpuctauibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTAJLIM3aIus. Y aeiabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHuE TEII0BOro OanaHca.

TexHuueckre YCTpPOMCTBA W IPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUHU MOJYUYECHHUS] COBPEMEHHBIX MaTepUasioB, B
TOM YHCJI€ HAaHOMAaTepPHaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIILICHHBIX MTAPOB.

Kunenue npu NoHM>XEHHOM J1aBJICHUM.

CriocoObl I3MEPEHUS BIAKHOCTH.

HaGnroienrie HarpeBaHus U IJIABJICHUSI KPUCTAIMUECKOTO BEILIECTRA.

JleMoHcTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

Paznen 4. JDjaekTpoauHAMHMKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLus Tei. DIEKTPUUECKU 3apsal. /[[Ba BU1a 3JIEKTPUUECKUX 3apsA0B.
[IpoBOHUKHM,  JHUDJIEKTPUKK W TOJYNPOBOJHUKU. 3aKOH  COXpPAaHEHUA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3ieKTpUuuecKuil 3aps.
Onektpuueckoe moje. Hanpsok€HHOCTE  dnekTpuueckoro moiid.  [IpuHuun



CyNEPHO3NULNM IJIEKTPUUECKUX TOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

PaGota cun anexkrpocratudeckoro nosis. [lorennuan. PazHocTh mOTeHIIMANIOB.
[IpoBOAHUKM W JHDJIEKTPUKKA B DJEKTPOCTATHYECKOM Tnose. [[uanexkrpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aINNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEJI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXAY HUMH U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKHM TOK. YCIOBHUS CYLIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y IEIBHOE COINPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKAa.
3axon Oma a1 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemuepaTypsl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IIpUMeCHast IPOBOJIUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [TonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  pacIiuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUUYECKHM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: amMIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THO], TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABHKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 Kiacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJIOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, runore3a, (uznyueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl ypaBHEHWH, JWHEHHas (QyHKIHS,
napabona, runep6osia, Ux rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUJIKOCTEU U Ta30B,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAs]  AUCCOLMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET TpPEHHS B TEXHUKE, NOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET W JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHATPEBATEIILHBIE npuOOpHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

[TocTtostHHBIE MarHUTHL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHutHoe
nosne. Bektop marauTHOM MHAYKIMU. [I[pyHIMN Cyneprio3suiuy MarHUTHBIX MOJIEH.
JluHun MarHuTHOW WHAYKUMW. KapThHAa JIWMHWUKA MarHUTHOM WHIYKIWAHW TIOJIS
MIOCTOSIHHBIX MarHUTOB.

MarauTHoe T1ION€ TPOBOJHMKA C TOKOM. KapTuHa JnMHUN WHIYKUUA
MAarHUTHOTO TOJS JJMHHOTO MPSIMOrO IMPOBOJHHKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoeiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYILAs CHiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe Imoje. OIEKTPOABWKYILNAS CHJIA WHAYKUAU B
IIPOBOJIHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs CHia
CaMOUHIYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMU MAarHUTHOTO TIOJISL.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, vacrora, amrmummryga u (aza KoseOaHUM.
IIpyXMHHBIN MasATHUK. MaTreMaTM4eCKU MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIECOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMarHUTHIMU  KoJjiebanusiMu. dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHyX/IeHHBIE MEXaHHUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHUS.

[lepemennbli TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHON CHUCTEMBI (NMPYKUHHBIA HWIU
MaTEMaTUYECKUN MASTHHK).



Habnronenue 3aryxaromumx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIIENOBATEIIBHOM COEAUHEHUHM PE3UCTOpa, KATYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LEIMHU U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaneHus. llepuoa. CkopocTb
pacrnpocTpaHeHuss W JJuHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEJOMIICHHUE, MOsApu3anus, AUGpaKius,
untepdepennus. CKOpocTh EKTPOMATHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paguonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue otpakeHust U IPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenune natepdepenninu u audpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenre cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
9acTOTON KojeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, TPEIOMIICHHE,
noJsispu3anus, 1udpaxius, THTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMogMHENWHOE pacnpoOCTPaHEHUE CBETA B
OIHOpOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue m300paxkeHUl B
IJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

Cobwuparomue u paccenBaroiye TuH3b1. ToHkas nuH3a. DokycHoe paccTosiHIEe
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHune n3obpaxeHuil B COOMpAIOIIUX U
paccenBaromuXx JuH3ax. Dopmysa TOHKOW JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBuss HabOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  NAJE€HUU MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE TMPUMEHEHUE: OYKH, JyMa,
doToamnmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTuueckue npudopBkI.

[TosntHOE BHYyTpeHHEE oTpakeHre. Mozellb CBETOBOA.

HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOcKoma, TEJIECKOIA.

HaGmronenune natepdepeHinu crera.

HaGmronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydyenue crexTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habnronenue noasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

W3mepenue rnokazaress nperoMIeHUs CTeKIIa.



HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH

[ paHUIIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanibHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH CBETAa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHHNE BPEMEHU M COKPAILECHUE
JUTUHBI.

OHEeprusi U UMITYJIbC PEIATUBUCTCKOM YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. JHEPTHs
IIOKOSI.

Paznen 7. KBantoBasi pusuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®oronsl. opmyna [1nanka cBsizu s3Heprur GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.
OTtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunmrteitHa st hoToddpdexra. «KpacHas rpanuiiar

dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuuecknue yCTpONCTBA U MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, CoTHEYHAasi OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢p(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHET0 (hoTodddekTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHuio o -4acTHII.
[ImanerapHas Mogmenbp aroma. lloctynater bopa. M3nyduenue u mnorjomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHoBbie cBoiicTBa yactull. Bosusl 1e bpoitns. KopryckynsipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHBIMI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue inHeyaThIX CIIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HaOnronenue nuHeiyaToro cnekTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOUIUE CJOXKHOCTh CTpPOeHHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a 1o onpeneaeHnto cocTaBa paJuoakTUBHOIO
minydenns.  CBoiictBa  ambda-, Oera-, TramMMma-usnydeHus.  BriusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens simpa ['eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. I['amma-
U3JIly4eHue. 3aKOH PaJuO0aKTUBHOIO pacIaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccel sipa.

SAnepnsle peakuuu. Jlenenue u CUHTE3 SIEp.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U MEPCHEKTUBBI
SIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTtop1 HaOJIIOIEHUS M PETHCTPALMH 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTadbHbIe B3aUMOEHCTBUA. EAMHCTBO pu3nuecKoi KapTUHBI MUPA.

TexHuuecKue yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunscona, simepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TuMK MOHU3HPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

HccnenoBanue TpeKoB YacTHUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranbl pa3BuTUS acTpoHoMuU. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3Bé3gnoro neda. Co3Be3nusi, SipKUE 3BE3MbI, MIAHETHI, UX BUAUMOE
JBUKEHUE.

ConneuHas cucreMa.

Connue. ConHeunass axkTuBHOCTb. Mcrounuk sHeprunm ConHua u 3BE3N.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHKHU. J(MarpaMma «CIEKTpaJbHBIM KJIacc —
CBETUMOCTBY». 3BE3AbI IJIaBHOM IOCIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOM IIOCIIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABJIEHUS O MPOUCXO0XKAEHUH U 3Bomonmu CoJHIa u
3BE3/1. DTAallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'anmaktuka. [lonmoxenue m aBwxkeHue CoiHIA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YUEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3axkon Xa066ma. Pazberanne rajmakTuk.
Teopus bonpmoro B3psiBa. PelMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TO0XKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MoJIylmapus U IpKHe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony ¢usuknm u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHON M TUYECKOM cepax AesITeIbHOCTH YeTIOBEKa, pOib U MECTO (PU3UKH U
aACTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MHpPA, poJib (U3HUUECKON TEOPUU B
(dbopMHpOBaHUY MPECTABICHUHN O (PU3MUECKON KapTUHE MUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpPa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHUE, HAy4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelmIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HA OCH KOOPIAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (GYHKIUH, MNPU3HAKU MOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp U o0bEMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KoIeOaTeIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOM IPUPOJE, NCUCTBUE
paauanny Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHMS KPUCTATUICCKON PEIETKY, CIEKTPATHHBIA aHAIH3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 36MHOM IMTOBEPXHOCTH, MIPEJACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPOIEpenay, TIEHEPATOP NEPEMEHHOTIO TOKa,
JJIEKTPOJBUTATENDb, WHAYKIMOHHASA II€Yb, pagap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Du3uka» A0HKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYarIIUXCA PYKOBOACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOrO O0IIEeCTBa, PAaCIIMPEHUE KUZHEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IIPOLECCE PEANM3ALNM OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOTO OOLIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX IPaXJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHUE B3aMMOAEHCTBOBAThH C COLMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOM TPAXKAAHCKON UIEHTUYHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;



CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIIE€ B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpEC K pa3iMuHbIM cdepaM NpodecCUOHATLHOU NEATeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynyien mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUTAHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HH;

6) 3K0J10rH4eCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPhI, OCO3HaHUE TJI00aTHHOTO
XapakTepa SKOJIOTUYECKHUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JICHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHU LeJIeld YCTOUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacuIdpeHre OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOH JIeSITeJIbHOCTH, TOTOBHOCTH B MpOlieCcCe
U3y4deHUs! (PU3UKHU OCYIIECTBISITh MPOSKTHYIO M UCCIEA0BATEIIbCKYIO IEITEIbHOCTh
WHJVMBUAYaJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble JJoruueckue 1eMCTBHUA:
CaMOCTOSITeIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMYy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONpEeNENsATh LEIU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMS,
BBISBJISITH  3AKOHOMEPHOCTM W MPOTHBOPEYUS B  PACCMATPUBAEMBIX
bu3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEMbI ¢ Y4€TOM aHaju3a WMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BHITIOIHATH PaOOTY B YCIOBHIX PEATbHOTO, BUPTYaIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble uccienoBarenbckue AeiCTBUS:

BIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMH TOHSATHUSMU M METOJaMHU
bu3NYIECKOI HAyKH;

BJIaJIeTh HaBBIKAMH Y4eOHO-MCCIIEIOBATENBCKON U MPOSKTHOU AESITENbHOCTH
B o0nactu (pU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB peuIeHMs 3a7ad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B IMO3HAHUS;

BJIAJICTh BHUJAMU JICATEIHHOCTH [0 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTallii, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX YYeOHBIX
CUTYalUsX, B TOM YUCIIE NP CO3JaHIH YUEOHBIX IPOEKTOB B 001acTH (DU3HKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a7]aBaTh MMapaMEeTPhl K KPUTEPHUH PEIICHUS;

aHATM3UPOBATh TMONYYCHHBIE B XOJE peUIeHHs 3aJadd pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMyIHpOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTeIbHOU
JeSITEIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (U3MKE B MPAKTUYECKYIO 00JaCTh
KU3HEACSITEIbHOCTH;

yYMETh HHTErPUPOBATh 3HAHUS W3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMH TOJIYYCHUS WHGOpPMAIUU (PU3NIECKOTO COACPIKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH MOWCK, aHaJM3,
CHCTEMAaTH3alUI0 M WHTEPIPETAni0 WHPOPMAIMU Pa3INYHbIX BHIOB U (QOpM
IPECTaBICHNUS;

OLICHUBAThH JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIlMOHHBIX
3a71a4 ¢ COOTF0ICHIEM TPeOOBaHMIA )PTOHOMUKH, TEXHUKN 0€30MMaCHOCTH, TUTHEHBI,



pecypcocOepexeHus, MPaBOBBIX M ITHYECKUX HOPM, HOPM HWHOOPMAITMOHHOU
0C€301aCHOCTH;

CO3/1aBaTh TEKCThI (DPU3MYECKOTO COJNEpKaHWs B PasNUYHBIX (opmarax c
y4€TOM Ha3HAYCHUS MH(POPMAIIUU | TEICBOW ayTUTOPHH, BEIOMpAst ONITUMAIbHYIO
dbopMy TIpeICTaBIICHHS  BU3yaTH3aIHH.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

OCYLIECTBJIATH OOLIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JI€ATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CHUTyallMd ©  CMATYaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh M MCHOJIb30BaTh NPEUMYIIECTBA KOMAHJAHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJIbI COBMECTHBIX JEMCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJIE€HA KOJIJIEKTHBA;

IPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pactpenensiTh poid ¢ YYETOM MHEHHMHA YYaCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yabTaT no pa3padOTaHHbIM KPUTEPUSIM;

IIpeuIaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIEW C TIO3ULUUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBHUA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSTENBHOCTh B 00JACTH
GU3MKH U acCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh MU (POPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KA4ECTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl C Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBATh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULMUA B 00IacTU

(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIeKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HAHUSA
COBEPIIAEMBIX JEHCTBHM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3yJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUM IJi OLIEHKH CUTYalllH, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLEHUBATh PHUCKUM U CBOEBPEMEHHO IPHUHHUMATH PELIEHUS MO HX
CHUKEHUIO;

NPUHAMATh MOTHBBI M apryMEHTbl JPYTUX IpPU aHajlu3e pe3yJIbTaToB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHajlu3e pe3yJibTaToB
NEATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHUOKH.

B npouiecce 1oCTHKEHHSI TUYHOCTHBIX PE3YIbTATOB OCBOEHUS IPOrPAMMBI 1O
¢usnke UL ypoOBHS CpedHero oomero o0pa3oBaHHS Yy  OOyYaromIMXCs
COBEPILIEHCTBYETCS SMOIIMOHAJIBHBIN UHTEIUIEKT, peAnoJIararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHON AMOLMOHAIIBHON CQEPBI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThC K
SMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMJIEHUE K JTIOCTHXKEHHUIO LEIU U
yCcnexy, ONTUMH3M, WHULHUATHUBHOCTb, YMEHHME JICHCTBOBAaThH MCXOAS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOILIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCA, TIPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

INPEIJMETHBIE PE3YJIBTATBI



K koniry o0yuenus B 10 kiaacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIbHOCTH JIFOJIEH;

YUUTBIBATh TIpPAaHULbBl NPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJIENei:
MaTepuaibHasi TOUKa, MHEpIUaJIbHAsl CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJCAIbHBIN Ta3, MOJEIHN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPIBIX TEN, TOUECUHBIN
ANEKTPUYECKUH 3aps]] NpU PEIICHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pU3NUYECKUE SBICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U
IIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJIHOE TaJieHUE TeJl, JBMKEHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJCHCTBUE
Ten, Tud@ys3usi, OpOyHOBCKOE IBUKEHHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TE,
U3MEHEHHEe O0BhEMA TeNl MpPU HArpeBaHUU (OXJIAKIICHHH), TEIJIOBOE PaBHOBECHUE,
UCIIapEHUE, KOHACHCAIUs, IUIaBICHUE, KPUCTALUIM3AlUs, KHUIIEHHE, BJIaXKHOCTb
BO3/lyXa, MOBBIIIEHUE JABJICHUS ra3a MPU €r0 HarpeBaHWM B 3aKPBITOM COCYJE,
CBA3b MEXKIY NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLIECCaxX, IEKTpHU3aLus Tel,
B3aUMOJECHCTBUE 3apsI0B;

OTMHCHIBATh MEXAHWYECKOE [BHKEHHUE, MCIONb3YysS (PU3UUYECKHE BEIUYUHBL:
KOOpJIMHATa, MyTh, INEPEMEIIEHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAJIbHAS DHEPIUsi, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINKUCAHWU MpPaBUIBHO TPAKTOBATH
(bu3nYeCKUil CMBICT HCHOJB3YEMBIX BEIMYUH, HUX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUYMHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YyUYEHHBIE TEIUJIOBbIE CBOMCTBA TEJN M TEIUIOBBIE SIBIICHUS,
UCHONIb3ysl (U3MYECKUE BEIIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0 IBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KOA((DUIIMEHT TMOJIe3HOTO JEWCTBHS TEIJIOBOTO JBHUTaTessl; NpH ONUCAHUU
OPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJB3YEMbIX BEJIMYUH, HX
0003HaUEHHUA W €AUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIMUYUHAM;

ONMCHIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTOJIb3Ys (PU3MYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUYECKOE MOJIe, HAPSHKEHHOCTD MMOJIsl, MOTEHLUAN, pa3HOCTh MOTEHIIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3YEMbIX



BEIIMYMH, WX OOO3HAYCHUS W CIUHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIMYUHY C APYTUMH BEIMYUHAMH,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBIICHUS, UCIOJIBb3Ys (PU3NYECKHE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BCeMHUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXpPAaHEHUs HMIIYJIbCa,
MNPUHLUN CYNEPNO3UIUA CHJI, MPUHIUI PABHOMPABUS HHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CpE/IHEW KMHETHYECKOW SHEPruM TEIUIOBOTO ABUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsja, 3akoH KylloHa, Mpu 3TOM pas3ivyaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIpAKEHWE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

00BSACHATH OCHOBHBIC IPUHIIUIIBI ICUCTBUS MAIIUH, TIPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS MX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIICJAOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPHU 3TOM
dbopmynrpoBath NpodIeMy/3a1ady U TUIOTE3y YUeOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEJIUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBINA CIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEMIHOCTEN U3MEPEHNUN;

WCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCHpPOBaTH PE3yIbTATHI OJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYNH B BUJIC
Ta0JIUIl U TPAPUKOB, JAeNIaTh BHIBOJBI 10 pE3yJIbTaTaM HUCCIIEA0OBAHMS;

cobyroaaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIEeNIOBATENbCKOW U MPOCKTHOU
NESTENPHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB M J1IAOOPATOPHOTO
000pyIOBaHUS,

pemiath pacuy€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENblo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBUS 3a1a4u
BEIOWpPATh (DPU3UYECKYI0 MOJECIb, BBIACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEoOXoauMbIe NJisi €€ PEeIlIeHUs], TPOBOJUTh PAacUYEThl M OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAaUeHUS (PU3HUUECKON BEIMYUHBI,

peuiaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUU C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHe SIBJICHNUS,



WCIIOJIB30BATh MTPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYpPHUPOBAHUS, UHTEPIPETALUN U TPEACTaBICHUS
y4eOHOH ¥ HAay4YHO-NOMYJIAPHON HHGPOPMALUK, TOJYYEHHOW U3 pa3InYHBIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOJydaeMyto HHPOpMaIIHIo;

MIPUBOIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, O0OBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KUZHU IS
oOecrieueHrs 0€30MAaCHOCTH NpH OOpalllEHWH € MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHHUS 30POBbsl U COOJIFOIEHUSI HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTath B TpYyIIE C BBHINOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, PANUMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCcMaTpUBAEMOU MPOOIEMBI.

K xonity o0yuenus B 11 kiacce npemMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIeNei:
TOYCUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, si/epHas
MOJIeNTb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO spa TMpH penieHuH (PU3NIeCKux
3a/1ad4;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DU3MKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKIUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE pPAacIpOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
untepdepennus, audpakuus W MOOJApU3alMS  CBETa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuit 3gdext (poToadPdexT), CBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMHCHIBATh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTb  pPA3JIMYHBIX  Cpel) U
JIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTONB3YS (U3UYECKUE BEITMYUHBI:
AIEKTPUYECKUIN 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DICKTPUUYECKOE



COTIPOTUBJICHUE, PAa3HOCTH MOTEHIIMAIOB, AJCKTPOJBIDKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cuia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOTO M MAarHUTHOTO TMOJEH, MEPHOJ M YacToTa
KoJieOaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B IMpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHul, (OKYCHOE pacCTOsTHUE W
OTNTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHWUU TPABWILHO TPAKTOBATh (HU3UUECKUN
CMBICII HCIOJB3YEMBIX BEIUYWH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
(b opMyJIbl, CBSA3BIBAIOIINE IAHHYIO (PU3UUYECKYIO BETUUHHY C IPYTUMH BEIUUUHAMY;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HUCIOIb3YS
(bu3HYeCcKre BEIMYHUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M
4acTOTa CBETA, SHEPTUSI U UMITYJIhC (POTOHA, IEPUOJI TIOypaciajia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBHO TPAKTOBaTh (DUIUYECKUNA CMBICT
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUs W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONIME JaHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTMMH BEIMYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHAIM3UPOBATh (PUBUUYECKHUE TMPOIECCHl U SBIICHUSA, UCIONB3Ys (U3MUECKHE
3aKOHbI W MPUHLMIBL 3aKOH OMa, 3aKOHBI MTOCJIEA0BATENBHOTO U MapAJIIEIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOH DJIEKTPOMArHUTHOM
WHYKIINH, 3aKOH MPSMOJIUHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHEHHWE OWHIITEHHA s doTtodrddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHUS UMIIYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUsI MAacCOBOrO 4ucia, mocryiarel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULbI, O0OJIACTH)
PUMEHHMOCTH;

ONPEEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cujibl AmIiepa u cuisl JlopeHua;

CTPOUTh W ONHUCHIBATH M300pAKEHHE, CO37aBaEMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MIPOLIECCOB C HCIIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU STOM
dbopmynpoBath NpodIeMy/3a1ady U TUIOTE3y YUeOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUs, TPOBOJAUTH OMBIT U POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBINA CIOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEMIHOCTEN U3MEPEHNUN;

WCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEpPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI



NOJyYEHHOW 3aBHUCHUMOCTH (PU3UYECKUX BEIWYHH B BHAE TaOMUIl U TpaduKoOB,
JIeJIaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEJOBAHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEJCHUU HMCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-MCCIEeIOBATENbCKOW W TPOEKTHOM
JESTEIHHOCTH C WCIMOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, MPOBOJUTH PAcuéThl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHusl (PU3NYECKOMN BETNUUHBI;

peliaTh KaueCTBEHHBIE 331aUi: BHICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYX IACHUN C OMOpOoil Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue sIBJICHNUS,

UCTIOJIb30BaTh MIPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTHM JUIsSl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALUU U MPEICTABICHUS
y4eOHOH ¥ HAay4YHO-MOMYJIAPHON HHPOPMALMKU, TOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIyIaeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BAaHUS B MOBCEAHEBHON
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIi;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3MKE B TOBCEIHEBHOM JKU3HU IS
obOecrieueHrs 0€30MACHOCTH TpU OOpaIlleHWHd ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUS 3J0POBbsSI M COOJIOIEHUSI HOPM 3KOJIOTHUUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyHme C BBHIMOJIHEHUEM PAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBaTh pPabOTy TIpPyNIbl, PALMUOHAIBHO pacHpeleisTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&KJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHNE pPacCMaTPHUBAEMON TIPOOIIEMBI.
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