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COIEPXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHMUS

®u3uka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponp 3kcnepumeHTa M TEOpUM B IPOLIECCE IMO3HAHMS NMPUPOIABI. ODKCIIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUA W TMpoleccoB. HaydHble THIIOTE3BI.
®u3znyeckre 3aKOHbl U TEOpPUHU. ['paHUIbl MPUMEHUMOCTH (PU3UYECKUX 3AKOHOB.
IIprHIMI COOTBETCTBUA.

Pounb 1 MecTo pu3nku B popMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpAa,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUIKCHUS.
Cucrema otcuéra. Tpaekropusi.

ITepemenienne, CKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepUabHOM TOUYKH, MX MPOEKIMU Ha OCU CHUCTEMbl KOOPJAMHAT.
CrioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsSIMOJIMHEWHOe JBwkeHue. ['paduku
3aBUCHUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEICHUS MaTEPUATbHOMN
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpusonunenHoe aBrkeHue. J[BHKeHnEe MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
MMOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJI0BAsi CKOPOCTb, IMHENHAsI CKOPOCTh. [lepron
1 yacTtoTta obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTponcTBa U MPAKTUYECKOE TPUMEHEHHE: CITUIOMETP, IBUKEHUE
CHapsJI0B, IICTTHbIC U PEMEHHBIC MEpeIavu.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€TA, WILTIOCTpAIUs KUHEMATHYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.



HaGnronenue nBuxeHHss Teia, OpPOIIEHHOTO IO YIioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUs.

HanpasneHnue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO ABWKEHHS C LEIbIO ONPEIEICHUS MIHOBEHHOU
CKOpPOCTH.

HUccnegoBanne COOTHOMICHHWS MEXAY NYTSIMH, NPOUIACHHBIMU TEJIOM 34
MOCJIEI0BATENBHBIE PABHBIE TPOMEKYTKH BPEMEHH NP PABHOYCKOPEHHOM JIBUKEHUH
C Ha4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutensHOCTH ['anunes. [lepBriit 3akoH HeroToHa. HEpLnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuia. [Ipuniun cynepro3unuu cuil. Bropoi 3akoH HerotoHa st
MaTepuaabHON Touku. Tpernil 3aKkoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, ckoibxenusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXKEHUS U cuia TpeHus nokos. KosdduuueHnt tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIAa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTEINBHO OCH BpameHus. Ilmedo cumnbl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHUYeCcKHe YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHna.

H3smepenue cui.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue ABMKEHUS OpyCKa MO HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI yNPYTOCTH, BO3HMKAIOUIMX B INPYKHUHE H
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIHH.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

NMmynsc MarepuaibHOM TOYKM (Te€na), CHCTEMbl MaTEPHUANBHBIX TOYEK.
NMrnynbC cuiibl M W3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HWMITYJIbCA.
PeaktuBHOE IBUXKEHUE.

Pabora cunbl. MOIHOCTb CUJIBL.

Kunetnueckass »Heprusi MaTepualbHOW TOUKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[loTenumanbHas 3Heprus. [loTeHuManbHas SHEPrUs yrupyro a1eGopMupOBaHHON
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJINU3H MOBEPXHOCTU 3EMIIH.

[loTeHunanbHble U HEMOTEHUUANbHBIE CUIIbL. CBS3b pabOThl HEMOTEHIIUAIBHBIX
CUJI C H3MECHEHHUEM MEXAaHWYECKOM DHEPTrMU CHUCTEMBI Te€J. 3aKOH COXPaHCHHS
MEXaHHYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIIED,
IIPY’KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIIMATLHON YHEPTUU B KHHETHUECKYIO U 0OPATHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C K3MEHEHNEM MEXaHMYECKON SHEPTUU Tea
Ha [IPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Pa3znes 3. MoJsiekyasipHast pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu
OCHOBHbBIE TIOJIOKEHHSI MOJEKYJSPHO-KMHETUYECKOW TEOPUM W HMX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABMKEHUS U
B3aMMOJICMCTBUS YaCTHULl BEIIECTBA. MOJIeNIn CTPOCHUS Ta30B, )KUIAKOCTEU U TBEPIBIX
Tel U 00OBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojelel. Macca u pa3Mepsl
MoJsekya. KonndectBo BemectBa. [locTtosiHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u €€ m3Mepenue. lllkana temmeparyp
Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KMHETHYECKOM
TEOpUM HUJealbHOr0 rasza. AOCOJIOTHAsE TeMIlepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW HSHEPIUM TEIUIOBOrO NBWKEHUA vactul rasa. [llkama temmeparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akoH
HanpToHa. M30mponieccel B UACaIbHOM Ia3e C IMMOCTOSSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IJUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuun
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OnbIThl 110 1P PY3UN KUAKOCTEN U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita llTepHa.

OnBIThI, JOKA3BIBAIOIIKE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aNMOIECHCTBUSL.

Mopnens, HIUTFOCTpUpPYOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYIa.

OneITl, WUIIOCTPUPYIOLIME yPaBHEHUE COCTOSHMS  MACAIBHOIO  rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEpPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXAY IapaMeTpaMU COCTOSIHUS PAa3pPEKEHHOIO
rasa.

Tema 2. OcHosbl mepmoouHaMuKu

TepmonuHamMuueckass cucTeMa. BHYTpEHHsE JHEPrus TEPMOAWHAMUYECKOU
CUCTEMBI U cIocoObl €€ n3MeHeHus. KonaumuecTBo TemiaoTel U padota. BHyTpeHHss
DHEPrus OJHOATOMHOI'O UIEaJbHOIO ra3a. Bubl Terionepenayu: TerionpoBOIHOCTD,
KOHBEKIUSA, U3JIydeHHe. Y AeNbHas TEIIOEMKOCTh BelecTBa. KoinuecTBo TeroTsl
IIpY TEIJIONEpeaaye.

[lonsitTue 00 anuabatHom mpouecce. IlepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMHMKM K wu3ompoueccaM. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TernoBbie MamuHbl. [IpuHIMnbL qefcTBUS TEIOBBIX MalvH. [IpeobpazoBanus
SHEPruM B TEIUIOBbIX MamuHaxX. KoadduimeHnt mnose3Horo AeMcTBUS TEMIOBOU



mamuHbl. [{ukn KapHo u ero ko3@duiueHT noje3Horo AecTBUsS. DKOJIOTUUYECKUE
POOJIEMBI TEIJIOHEPTETUKHU.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHyTpEeHHEN YHEPTUU TeJla MPU COBEPIICHUHU pabOThI: BBUIET IPOOKU
13 OyTBUIKY TIOJT IEWCTBHEM C)KATOTO BO3AyXa, HarpeBaHue 3(pupa B JIaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu Terionepeaayde.

OnbIT 10 aAabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcalus. McnapeHue u kureHwe. AOCOMIOTHAs U
OTHOCHUTEJIbHASL BJIIAKHOCTh BO3dyxa. HaceleHHbld map. VYaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JIaBJICHUS.

Tépnoe teno. Kpucrammmueckne u amopdHbie Terna. AHU30TPOIUS CBONCTB
kpuctaiuioB. JKuakue kpucramibl. CoBpeMeHHblE Marepuanbl. l[lnaBnenue u
KpUCTaJUIM3aius. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MAaT€pUaIOB, B TOM
YuCJie HAHOMAaTepUaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Croco0bl U3MEpEeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpUCTasjIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKTpoaAMHAMMKA
Tema 1. dnekmpocmamuxa



DJeKTpu3anus Ten. DNEKTPUUECKUi 3apsan. JIBa BUaa 3JIEKTPUUECKUX 3apsAJIOB.
[TpoBOAHUKY, AUDIICKTPUKH U TIOJTYITPOBOJAHUKH. 3AaKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsiaa.

B3anmopneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbId 3JIEKTPUUECKHUI 3apsl.
OnekTpuueckoe mnoisie. Hampsok€HHOCTh  3nekrtpuueckoro  mnoisis.  [IpuHimun
CYyHEPHO3ULINH IIEKTPUUECKHUX MOJICH. JINHUY HANIPS)KEHHOCTH 3JIEKTPUUYECKOTO TIOJIA.

PabGota cun snektpocrarndeckoro noss. [lorenmnuman. Pa3HocTh MOTEHIIUAIIOB.
[IpOBOIHMKM W JAUDIEKTPUKH B IJIEKTPOCTATUYECKOM ToJe. JluanexkTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKash 3al(uTa, 3a3eMJIEHHE JIJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN arlrapar, CTPyHHbINA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MMPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIeKTpOCTaTHYECKasl 3alIUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAAH TUIACTHH,
PACCTOSIHUSI MEXK]1y HUMU U TADJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

OJEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUSI DJIEKTPUUYECKOTO  TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LeTu.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y IECIBHOE CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHUE IPOBOJHUKOB.

PaGora onextpuyeckoro Toka. 3akoH JDxoyms—Jlenma.  MomnrHOCTH
BJIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIIAS CHJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) 2ieKTpruueckoi 1enu. KopoTkoe 3aMbIkaHMeE.



DJIEKTPOHHAS! TPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTHUBIIECHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUd TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJIypoBOAHUKOB. CBolicTBa p—N-niepexoja. [loynpoBoHUKOBEIE TIPUOOPHI.

OJIEKTpUYECKUA  TOK B pacTBOpaXx M paciulaBaX  3JIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

DneKkTpuyecKkuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIBHBIN pa3psia.
Monuus. [1na3ma.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHME: aMIIepMETp,
BOJIBTMETP, PEOCTAT, MCTOYHHUKU TOKa, BJIEKTPOHArpeBaTejbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIN HOJ,
TEPMUCTOPBI U (POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN IHO]], FaIbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS UWIWHIPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMmenaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpssMmoe wu3mepeHue BIEKTPOABMXKYILIEW cuibl. KOpoTkoe 3aMbIKaHUE
raJbBAaHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenune cMEmaHHOro COETMHEHUS PESUCTOPOB.

N3mepenne 3IEeKTpOABMKYIIEW CHIIBI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

Habmronenue ammekTpoiunsa.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCYIIECTBIISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTEMaTHKH,
OMoNOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: ABJICHHUE, HAYYHbIN (paKT, runores3a, pu3nyeckasi BeJIMYMHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETh, U3MEPEHUE.



Mamemamuxka: pellleHUe CUCTEMbl YpaBHEHUM, JTMHEWHas GyHKIU, napadoa,
runepbona, ux TpadUKd M CBOWCTBA, TPUTOHOMETpUYECKHME (YHKIUHU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI
U UX MPOEKIIMU HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocua: Mexanumdeckoe ABUKEHUE B KUBOW mpupojae, auddysus, ocMmoc,
TEIJIO00OMEH >KMBBIX OpPraHU3MOB (BBl TEIUIONEpENadyH, TEIUIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI, KUAKOCTEH U razos,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJUTUYECKAsT TUCCOLMALINS, TaJIbBAHUKA.

l'eocpagpus: BnaXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE JBUKEHUHN C UCIIOIB30BAHUEM MEXAHU3MOB, YUET
TPEHUsl B TEXHUKE, MOJIINIHUKH, UCIIOJb30BaHUE 3aKOHA COXPAaHEHUS MMITYJIbCA B
TEeXHUKE (pakeTa, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO CrOpaHuUs, MapoBas
TypOuHa, OBITOBOM  XOJIOAWJIBHHUK, KOHJIULIHUOHEP, TEXHOJOTUU  TOJyUYCHHUS
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE 3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, DJIEKTPOHArPEBaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJibBaHUKA.

11 KUIACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3anMOE€MCTBME MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE
noje. Bektop MarHuTHOM MHAYKUUU. [IpUHIMUIT CyIIEprIO3ULIMM MAarHUTHBIX ITOJIEH.
JluHMM MarHuTHOM WHAYKINMU. KapThHa JWHWUHA MArHUTHOM WHIYKUIHWU TOJIS
MOCTOSIHHBIX MarHUTOB.

MarHuTtHoe€ 1oJjie TPoBOJHUKA ¢ TOKOM. KapTuHa TMHUN UHIYKIIMM MarHUTHOTO
MOJsl JUIMHHOTO MPSIMOTO MPOBOJHUMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHHUKA,
KaTyIlIKu ¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTere NpoBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOJy/ib U HampaBJIeHUE. [[BUKEHUE 3apsyKEHHOW YacCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiieHue 3eKTpOMarHuTHON MHAYKIMU. [[0OTOK BEKTOpa MArHUTHOM UHIYKIIHUHU.
DJIEKTPOJIBIKYILAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInK Dapanes.

BuxpeBoe »snexkTpuueckoe Ioje. OJEKTPOABMXKYIIAs CWJIa HWHIYKIUA B
IPOBOJHUKE, IBHKYLIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.



[IpaBuno JleHna.

NHOyKTUBHOCTh.  SIBIeHME  CaMOMHAYKUMHU.  OJEKTPOIABIDKYLIas  CHIIA
CaMOWHIYKIIUU.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKkHre yCTpOMCTBA U MPAKTUYECKOE TPUMEHECHHE: TTIOCTOSHHBIE MATHUTBHI,
AJIEKTPOMArHUTHI,  JJEKTPOJBUTaTENlb, YCKOPUTENH  DJIEMEHTAPHBIX  YaCTHII,
VHAYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHON MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBWKYILEH CHJIBI MHAYKUUHU OT CKOPOCTH H3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NIOCTOSSHHOTO MArHUTA HA PaMKy C TOKOM.

Hccnenosanue siBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paszpnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€0AHUA

KonebartenbHast ~ cucrema. CBoOomHBIE ~ MEXaHWYECKHe  KoJeOaHwsl.
IMapmonunueckue koneOanusa. Ilepuon, vacrora, ammumryga u ¢daza KojeOaHUM.
IIpyxvHHBI MasgTHUK. MaremMaTHUYeCKU MAasATHUK. YPAaBHEHUE TapMOHHUYECKHUX
konebanwuii. [IpeBpareHue sHEpruu Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCATbHOM KOJIOATEIbHOM KOHType. AHAJIOTHS MEXIy MEXaHHYEeCKUMHU W
AIIEKTPOMArHUTHBIMU KoJieOanussMu. @opmyita ToMcoHa. 3aK0H COXpaHECHUS YHEPTUH
B UJICATBHOM KO0JIEOATEIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyXamMuX KoJIeOaHWUAX. BBIHYKICHHBIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.
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[lepemennbiii  TOk. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJIHO€ M JIEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA H
HaIpsHKCHUSL.

Tpancpopmarop. IIponsBoacTBo, mepenaya U MOTpeOICHUE HIIEKTPUUECKOU
SHEPruu. ODKOJIOTMYECKHE PUCKU IPU IPOU3BOJCTBE 3JIEKTpodHepruu. KymnbpTypa
UCIIOIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJI€OATEIBbHOM CHUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwmorpaMmbl (3aBUCUMOCTH CHJIBI TOKAa U HANPSKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaAHUH.

Pe3onanc 1npu MOCIENOBAaTEIbHOM COEAWMHEHUU PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUY 3IEKTPONEpeaauH.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCHMOCTM MEpHUOJA MallbIX KOJEOaHWl rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

Hccnenoanne nepeMeHHOro TOKa B LIEMU U3 MOCIEA0BATEIbHO COECIMHEHHBIX
KOHJICHCATOpa, KaTyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexanuueckne BOJHBI, ycioBus pacnpoctpaneHusa. llepuon. CxopocTb
pacrpocTpaHeHus W JJMHAa BOJHBL. llomepeuHble ¥  MOPOJOJIbHBIE  BOJIHBIL.
WNuTtepdepentus u iudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. YCJIOBUSI W3Jy4YEHHUS AJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BexktopoB E, B, V B snexrpomarnutHoi BoisiHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJH: OTpPaXEHHE, MpeJIoMIIeHWE, MOJspu3anus, Judpakius,
unTepdepenius. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana >JE€KTPOMArHUTHBIX BOJIH. [IpuMEHEHHE SJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNleBUACHUs. Pannonokanus.
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DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre YCTPONCTBA W MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JIMAarHOCTHKA B TEXHHKE WM MEAUIMHE, pajap,
paauoNnpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebiromieecs Teo Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIUTYAOM U YaCTOTOU
KOJIeOaHU.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEJTOMIICHHUE,
noJisipu3anus, IMPppaxus, UHTEpPEpeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAmoiiMHENHOE pPacCIpOCTpAHEHUE CBETa B
oaHOpoHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHue uzoOpaxkeHUil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBEeTa. AOCOJIOTHBIN TOKA3aTelb
npenomiieusi. [lomHoe BHyTpeHHee oTpaxkeHue. I[lpenenbHbI yroa MOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro ceera. LIger.

Cobwuparorniue 1 paccenBaroiue JuH3bl. ToHKas TuH3a. POKYCHOE PACCTOSIHUE U
onTHuYecKas cuiia TOHKOM JuH3bl. [locTpoeHune u300pakeHUid B COOMpArOLIUX U
pacceuBaromux JuH3ax. DopMysa TOHKOM JTUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

Bonnoas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOIIOACHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakiusa ceeta. JudpakiuronHas pemérka. Y caoBrue HaOII0ICHUS TJIaBHBIX
MaKCUMyMOB TIpH TaJICHUd MOHOXPOMATHYECKOTO CBE€Ta Ha JU(PPaKIIMOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyTa,
¢doToanmapar, NPOEKUUOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakIMOHHas PEMIETKA, TOISTPOU/I.
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Jlemoncmpayuu

[IpsAMONMHEHOE pacHpOCTPAaHEHHE, OTPAXEHWE W TNPEIIOMIICHHE CBETA.
OnTuueckue mpuoOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. MoIellb CBETOBOAA.

HccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6monenue natepdepeHnn cBera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIIbI0 AUPPAKIUOHHON PEIETKH.

HaOmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MepeHune nokazaress npeioMJIeHUs CTEKIa.

WccnenoBanue cBOMCTB N300paXkKeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIbHOM TEOPHH OTHOCHTEIBLHOCTH

['paHnLBl IPUMEHUMOCTH KJIACCUYECKON MexaHMKHU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJS CKOPOCTH CBETA B BAKYyME,
TIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJIHOBPEMEHHOCTH. 3aMEJUICHHME BPEMEHH W COKpAILECHHE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MACChl C DHEPIrUEW M UMITYJIBCOM PEIATUBUCTCKOW YACTHUIBl. DHEPIrus
TTOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnanka cBs3u HEprun (HOTOHA C €T0 YACTOTON. DHEPTHS U
UMITYJIbC (POTOHA.

OtkpoiTue U uccieaopanue Gorodpdexra. OnbiTel A. I'. CtoseroBa. 3aKOHBI
dbororddexra. YpaBuenue OiiHmTerHa 111 Portorddekra. «KpacHas rpaHuIia
dhororddexra.

JlaBnenne ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA W TNPAKTUUECKOE TMpUMEHEHHe: (OTOIIEMEHT,
(dboToaTYMK, CoJIHeUHAas OaTapesi, CBETOIUO/I.
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Jlemoncmpayuu
®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOU IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.
CBeToano.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmwiTel Pesepdopaa mo paccesHuio o -94acTHIL.
[Tnanerapuas moaens aroma. [loctynarel bopa. M3nydenue u nornomnieHue (GOTOHOB
IIpU MIEPEXO0Ie aTOMa C OJHOTO YPOBHS dHEPruu Ha Apyroil. Buasl ciektpoB. CniekTp
YPOBHEU 3HEPIUU aTOMa BOAOPOA.
BonnoBeie cBoiicTBa ywactuil. Bosnbl ge bpoitns. KopmycKynsipHO-BOITHOBOM
Ty aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuyeckue ycTporucTBa U MPaKTHUECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHAIHN3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol
Habnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKa3bIBAIOIIME CJIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITE Pe3epdopaa nmo onpenesneHnio cocraBa pailuoakTUBHOTO
u3nydenus. CoiicTBa anbda-, 6eTa-, raMmma-u3iayyeHus. BiausHue paaroakTUBHOCTH
Ha KMBBIC OPTaHU3MBI.
OtkpeiTHE TIpOoTOHAa W HeWTpoHa. Hyknonnas mopens siapa ['eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sjapa. M30Tormsbl.
Anbda-pacnan. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.
DHeprus CBsS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccr sapa.
SnepHble peakunu. Jlenenne u CUHTES sI€Ep.
S nepusrit peaktop. Tepmosinepusiii cuaTe3. [Ipo6eMbl 1 MepCeKTUBEI SAEePHON
SHEPTEeTUKU. JKOJIOTUUECKUE aCIEKThI SIICPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTtoapl HAOIIOAEHHS ¥ PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.
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@dyHIaMeHTalbHbIE B3auMOAeHCTBU. EqUHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHuyeckre ycTpoOWCTBAa M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKinanHOE W MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHebGa. Co3Besnus, sIpKkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

Connedynas cucrema.

Counnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun ConHIa U 3BE€3/1. 3BE3MBI,
X OCHOBHBIE XapAaKTEPUCTHUKU. /[MarpaMMma «CHEKTPAIBbHBIA KJIACC — CBETUMOCTH).
3BE31bI IVIABHOM IOCJIEA0BATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» IS
3BE3]] IVIABHOM MOCIEAOBaTENbHOCTU. BHyTpeHHee cTtpoeHue 3BE37. COBpEMEHHBIE
IIPEACTABJICHHS] O TPOUCXO0KIEHNUHN 1 3BOIIOIMHU COJTHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muieunsiii I[lyte — nHama ['amaktuka. [lonoxxenme u aBmwxkenue ConHua B
lNanaktrke. Tunbl ramaktuk. PaguoranakTuky u KBasapbl. UEpHBIE ABIPHI B sAIpax
rajakTUK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa06ia. Pa3Oeranme rajmakTuk.
Teopus bonpmoro B3psiBa. PennMkToBOE H3nyUyeHHE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmonienuss HEBOOPY>KEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUN NIl ONpPEACNICHUS TMOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3MBL.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O6o0maromniee NOBTOPEHUE

Ponb ¢pusnku u acTpoHOMUU B SKOHOMUYECKOM, TEXHOJIOTHIECKOM, COIUATBHOM
Y 3TUYECKOM cpepax NesITeNIbHOCTH YeI0OBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOW HAYYHOW KapTHHE MHUpA, poJib PU3nyecKoi Teopun B (GOPMHUPOBAHUU
MPEACTABICHUA O (PU3UIECKON KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHHBI MUpa B
oO1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NMPEACTABIECHUI O IPUPO/IE.

MexnpeaMeTHbIe CBA3H
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N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
Y4ETOM  COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMud MaTE€MAaTHKH,
OHMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (DakT, runoresa, pusnyeckas BeIMYMHA, 3aKOH, TEOPUS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOICIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: pellieHHE CUCTEMbI YPaBHCHUN, TPUTOHOMETpUUYECKHE (PYHKITUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPbl U MX NPOECKLIHH HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTapHbIX (QYHKIUNA, TMPU3HAKK TOJ00MS TPEYroJbHUKOB, OIPEICICHHE
TJIOIIAIM TUIOCKUX QUTYp U 00BbEMA TeT.

buonocus: »nekTpudeckue SIBJICHUS B JKUBOM MOpHUpPOJE, KojaeOaTelabHbIC
JIBWKEHUSI B KMUBOW MPUPOJE, ONTUYECKUE SBJICHUS B KUBOM MNPUPOJE, NCHCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPATIbHBIN aHAIH3.

l'eocpagpus: MmarHUTHBIE MOJTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX pyA, (OTOChEMKA
36MHOM TOBEPXHOCTH, MPEJICKA3aHNE 3eMIIETPSICEHU.

Texnonoeusi: JIWUHUW  DIIEKTpPONEpENad, T[EHEpaTop MEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, WHIAYKIHOHHAS TI€Yb, paaap, paguonpHUEMHUK, TEJIEBU30P,
anTteHHa, TenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUASA

OcBoenue yueOHOro mpeamera «®Pu3nkay Ha YPOBHE CPEIHEro OOIIETO
oOpazoBaHus (0a30BBIM ypOBEHB) JOKHO OOECMEUYUTH JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSI yueOHOro mpeamera «Du3nuka» TOKHBI
OTpaXXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYaloOIMUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXICHWH,  COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM [ICHHOCTSM POCCHICKOTO OOIIECTBA, PACITUPEHHUE KU3HEHHOT'O OITBITA
W OmbITa JEATEJIBHOCTH B MPOILECCE pealu3alldd OCHOBHBIX HaIlpaBJICHUH
BOCIUTATENILHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:
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1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUECKMX  T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHE B3aUMO/IEUCTBOBATH C COLIMATILHBIMU HHCTUTYTaMU B COOTBETCTBUHU C UX
(GYyHKUMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKJIAaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs ICTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K pa3InuHbIM cepam mpodhecCUOHAIBHON IeSITELHOCTH, B TOM YHCIIC
CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHUE COBEPILIATh OCO3ZHAHHBIN BBIOOP Oy Iy1Leh
npodeccuu ¥ peain30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00JIacTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh IKOJOTMYECKOH KYJIBTYpbI, OCO3HaHUE TJI00aTHHOTO
XapaKkTepa dSKOJOTUYECKUX TIPOOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUUA B OKPYXKAIOILIEHW Cpelle Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEJIIOBEYECTBA;

paciIMpeHre onbITa AEATEIBHOCTA YKOJOTUUECKON HAMPaBICHHOCTH Ha OCHOBE
MMEIOITUXCSl 3HAaHUM 110 (hU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS
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c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PH3NIECKON HAYKHU;

OCO3HAHHE LIECHHOCTH HAYYHOU JIeSITEIbHOCTH, TOTOBHOCTD B IIPOLIECCE U3YUCHUS
(GU3UKA  OCYIIECTBIATh TNPOEKTHYIO M  HUCCJIEAOBATEIBCKYIO  JCSTEIbHOCTD
UHAVBUIYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTenbHbIE YHMBePCAJIbHbIE YUeOHbIe JeiiCTBUS
Bba3oBble jiornyeckue AeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyaJlu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAENATh LEIM JEATEeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHBOPEUYHS B PACCMATPUBAEMBIX (PU3NUECKUX
SBJICHUSX;

pa3palaThiBaTh IJIaH pEUIeHUs] MPOoOJeMbl C YYETOM aHallM3a HUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBBI B JIEATEIHHOCThH, OIIECHUBATh COOTBETCTBHUE PE3YyJIHTATOB
HEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUIN JESTEIBHOCTH;

KOOPAMHUPOBATH U BBIIIOJIHATH pabOTy B YCIOBUSAX PEaJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBarenbckne 1eiiCTBUSA:

BJa/IeTh HAy4YHOM TEPMHUHOJIOTUEH, KIIOYEBBIMH TMOHATUAMU M METOAaMH
(bu3NYEeCcKON HAYKH;

BJa/IeTh HAaBbIKAMHU y4e€OHO-UCCIIEIOBATENILCKON U MPOEKTHOM NeATeIbHOCTH B
o0nacTu (U3MKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOUCKY
METOJIOB peUIeHHs 3aaad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJaJeTh BUJAMHU JEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAINN, TPEOOPa30BAHUIO ¥ IPUMEHEHUIO B Pa3INYHBIX YUCOHBIX CUTYAITHSX,
B TOM YHCJIE€ TIPU CO3/1aHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH  MIPUYMHHO-CJICJICTBEHHBIE CBA3M M aKTyalWu3WpoOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHThI JUIsl JOKa3aTelbCTBa CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH TIOTyUYEHHBIC B XOJE PEUICHUS 3aa4H Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATbh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;
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CTaBUTh H (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTelIbHON
JESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHHUS 10 (U3MKE B MPAKTUYECKYI0 00JIacThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIEC TIOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELLICHUS.
Pabora ¢ undpopmaunmeii:

BJa/IeTh HABBIKAMM MOJy4YeHUS HMH(pOpManMU (U3HUECKOTO COACPKAHMS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISITh IOHUCK, AaHAJIU3,
CHUCTEeMATHU3alMI0 W WHTEPIpETaio HHGPOPMAIUN Pa3IUYHBIX BHIOB U (HopM
MIPEICTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALINH;

UCIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHM3AI[MOHHBIX 3a1a4 C
coOytoicHueM TpPeOOBAaHUM HSPrOHOMHMKH, TEXHUKM O€30MaCHOCTHU, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMALMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOT0 COJIEPKaHUs B pAa3IMUHbIX opMarax ¢ yuéTom
Ha3HauYeHUs] MHGOPMAIMM U LIEJEBOM ayAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMy
MPEACTABICHUS U BU3YyaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYILIECTBIISITH OOIIIEHUE HA YpOKaxX (PU3UKHK U BO BHE-YPOUHOU JIEATEILHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMAaTh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIbHOU
padoThI;

BBIOWpAaTh TEMATUKy W METOABl COBMECTHBIX JEUCTBUH ¢ Y4€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT'0 YJICHA KOJUIEKTUBA,

NPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPTraHU30BbIBATH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEHUCTBUH,
pacrpenensTbh pojaud ¢ Y4€TOM MHEHUW YYaCTHHMKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaHbl B OOIINIA

pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;
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npcajlaraTb HOBBIC IIPOCKTHI, ONOCHHUBATL HWJICH C IIO3MIHWHM HOBHU3HBI,
OPUTHUHAJIBHOCTH, Hp.’:lKTH‘-ICCKOfI 3HAa4YUMOCTH,

OCYHICCTBIIATL ITOBUTUBHOC  CTPATCTUYCCKOC IIOBCACHUC B  PA3JIMYHBIX
CUTyaluAax, IpoOABJEATL TBOPUCCTBO U B006pa}KeHHe, OBITH NHHUIINMAaTUBHBIM.

PeryasiTuBHbIe YHHUBepCAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JIESITEIbHOCTh B 00JIacTU
(GU3UKH W AaCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTb U (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSTENIbHO COCTABIIATH IJIAH PEIICHUs pACUETHBIX U KaYECTBEHHBIX 3a/ad4,
IJIaH BBINOJIHEHUS TMPAKTUYECKOM pPabOThl C Y4YETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIOUTEHUH;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

Jenatb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO dPYAUIIMH B 001aCTH (HU3UKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaIETh HABBIKAMU MO3HABATEIbHON pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIONIb30BaTh NPUEMBI pedaeKCUH sl OUEHKH CHUTyallud, BbIOOpa BEPHOIO
peLIeHus;

YyMETh OLIEHMBAaTb PUCKUM KM CBOEBPEMEHHO MPUHHUMATh PEIICHUS M0 UX
CHUKEHUIO;

NpUHUMATh MOTHUBBI W apTyMEHTHl JPYIHMX TIpU aHAIW3€ Pe3yJbTaTOB
NEeSATENbHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMAaTh MOTHBBI U apryMEHThl JAPYrUX TMpPU aHaJIu3€e pPe3yJIbTaTOB
NEeSTENbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B npouecce nOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMBI T10
bu3uKe N8 YpPOBHS  CpeaHEro oO0mero oOpa3oBaHUsT Yy  OOydaromuxcs

20



COBEPIICHCTBYETCS AMOIIMOHATBHBIH MHTEIJICKT, IPeIoJIararoIIui
c(hOpPMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJCTHh HANpaBICHUS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTpPEeMJICHUE K TOCTHKCHHIO IeTU U
ycrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEMCTBOBATh MCXOJs U3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIFOYAIOIICH CIOCOOHOCTHh MOHUMATh SMOITMOHAIIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €0 MPHU OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEKUBAHMUIO;

COIMAJIBHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTpAaUBaTh OTHOIICHUS C
JIPYTUMU JTFOABMH, 3200 TUTHCSI, IPOSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce nmpeamMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JE€MOHCTPUPOBATh Ha MpUMEpPax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOICH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS HU3YYCHHBIX (U3HYECKUX MOJENei:
MaTepuajgbHas TOYKa, MHEpLUajbHas CUCTeMa OTCu€Ta, abCONIOTHO TBEPAOE TEo,
UJICAIbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEUM W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUH 3apsij MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MUECKue SBJICHHS (IPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KUHETUYECKOM TEOPUU CTPOEHHUs BEIIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE UM PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBH)KECHHUE,
CBOOOJHOE MaJICHHUE TeJl, ABUKEHUE N0 OKPYKHOCTH, UHEPLUS, B3aUMOJICUCTBHUE Tell,
muddy3ust, O)pOyHOBCKOE IBUKEHUE, CTPOSHUE XKUAKOCTEN U TBEPBIX TEN, UBMEHEHHUE
o0bEMa TeNl Mpu HAarpeBaHUU (OXJIAXKIEHUM), TEIUIOBOE pPAaBHOBECHE, HCIApEHHE,
KOHJIEHCAlUs, IUIaBJICHUE, KPUCTALUIM3ALMs, KUIIEHUWE, BJIAXHOCTh BO3/1yXa,
MOBBIILICHUE JTaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEKIY
IapaMeTpaMM COCTOSIHMS ra3a B U30IMPOLECCax, JICKTPU3ALMS TEIl, B3aUMOJCHCTBUE
3apsA0B;
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ONMUCBHIBATh MEXaHUYECKOE JBIKCHHE, HCIOJb3ysd (U3NUEeCKHue BETUYUHBI:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJia, UMITYJIbC
Tela, KWHETWYECKas DHEPTHsl, IMOTEHIMalIbHAs JHEPrus, MexXaHWdeckas pabora,
MeXaHW4YecKas MOITHOCTh; MPU OMTMCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUNA CMBICIT
UCIIOIb3YEMBIX BEJIWYMH, WX OOO3HAYCHUS M CIMHUIBI, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BETUUNHAMH;

OTHCHIBATHh N3YYCHHBIC TEIUIOBLIC CBOMCTBA TEII M TETUIOBHIC SBIICHUS, HCTIOIB3YS
(¢U3MYEeCKUEe BENWYWHBL: JaBJICHWE Trasza, TeMmIepaTrypa, CpPEemHss KHHETHYEeCKas
AHEPIusl Xa0TUYECKOTO JBHKEHUS MOJICKYJI, CpETHEKBaIpaTUYHas CKOPOCTh MOJIEKY/I,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPrus, padota ra3a, Ko3(pGUIIMEHT MOJIE3HOTO
JEHCTBUS TETUIOBOTO JIBUTATEJS; PU OMUCAHUH MPABUIILHO TPAKTOBATH (PU3NUECKHIA
CMBICJT UCIIOTB3YEMBIX BEITUMYWH, NX 0003HAYCHHS M €IUHUIIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUNHY C IPYTUMH BEIIMUNHAM;

OTIMCBHIBATh M3YYCHHBIC JICKTPUUYCCKHE CBOMCTBA BEIIECTBA W DJICKTPUUCCKHUE
SBJICHUS (TIPOLIECCHI), MCIOJB3YS (DU3UUYCCKHE BEIMYMHBI: AJICKTPUUYSCKUN 3apsi,
AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTD MOJIS, TOTEHIIUAJI, Pa3HOCTh MOTEHIIMAIOB; TIPU
OTMCAaHWH TPABUIIHBHO TPAKTOBATh (YM3MUECKUN CMBICIT MCTIOIB3YEMBIX BEIUYHH, HX
0003HaYCHUS U €IUHUILIBI; YKa3bIBAaTh (DOPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3UICCKYIO
BEJIMYMHY C APYTUMH BEITMYHMHAMU;

aHaJM3UPOBaTh (U3UYCCKHE MPOIECCHl W SBIICHHS, HCIOJNB3YS (HU3NUSCKUE
3aKOHBI M MPUHIUIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u 11l 3akonst HproToHa,
3aKOH COXPAaHCHHUS MEXaHWYCCKON DHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITATI
CYyNEPHO3ULIMA CHUJI, TPHHIUII PABHONPABUS HWHEPLUHAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Fa30BBIC 3aKOHBI, CBS3b
CpeaHel KUHETMYECKOW HIHEPrHM TEIUIOBOTO JBUXKEHUS MOJEKYJI C aOCOIIOTHOM
TEeMITepaTypOoH, MEePBHIN 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pasinyaTrh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTEeMaTUYeCKOEe BBIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IIPUHITUIIBI JSHCTBUS MAIIMH, TPUOOPOB U TEXHUYECCKUX
YCTPOMCTB; pa3nuyaTh YCJIOBUS WX 0€30MacHOTO MCIOJIb30BaHMS B IOBCEIHEBHOM
YKU3HH,

BBITIOJTHATH OKCIIEPUMEHTHI 110  HCCIICIOBAHHIO (U3UYCCKHX SBICHHH U
IIPOIIECCOB C HCIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPCHHMH, IIPH STOM
dbopmynupoBath npobiaeMy/3anady U TUIOTE3Y Y4eOHOTo JKCIEpUMEHTa, COOUpaTh
YCTaHOBKY W3 TPEIJIOKEHHOTO 000pPYI0BaHMSI, TIPOBOAUTE OMBIT H (OPMYITHPOBATH
BBIBO/IBI;
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OCYIIECTBJISATh MPSMbIE U KOCBEHHBbIE M3MEpPEHHUs (U3MUECKUX BEIUYUH, MPHU
TOM BBIOMPATHh ONTUMAIbHBIA CIOCOO W3MEPEHUS W HCIIOJIb30BAaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (PU3MYECKUMHM  BEIMYMHAMH  C
UCIIOIb30BAaHUEM TIPSMBIX M3MEPEHHI, IMPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCUPOBATH PE3yJbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B BHJIC
TabJIUI ¥ TpauKOB, JIeJaTh BEIBOJBI MO Pe3yJIbTaTaM UCCIIeI0BAHUS;

co0mroaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEICHUH HCCICIOBAHUN B
paMKax y4eOHOro SKCHEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOH U MPOEKTHOMN
JESTEIbBHOCTU C HCIHOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U JIaDOpAaTOPHOTO
000py10BaHUSs;

peniaTh pacu€THBIE 3a/1a4y € SIBHO 33JJaHHOUN (PU3UUECKON MOJEINBIO, HCIOJb3YS
(¢u3nYecKue 3aKOHbl M MPUHIMIIBI, HA OCHOBE aHaJIM3a YCIOBUA 3a/Ja4d BBIOMPATH
($u3NYECKYI0 MOJEIb, BBIIEIATh (PU3NUECKUE BETUUUHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL €€ peuleHUs, IPOBOJAUTH pacyEThl M OLICHUBATh PEAIbHOCTh IOJYyYEHHOIO
3HAYEHUS (PU3NYECKON BEITUUYHMHBL;

pelmaTh Ka4eCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKHA HEIMPOTUBOPEUYHUBYIO
LETIOYKY PACCYKACHUU C OIOPOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKue SBIICHHUS;

UCIIOJIb30BaTh NPU PEIICHUU y4eOHBIX 337a4 COBPEMEHHbIE NH()OPMAIMOHHBIE
TEXHOJOTUH [JIl TOMCKA, CTPYKTYPHUPOBAaHMS, WHTEPHPETAUUU W MPEICTABICHUS
y4eOHOM M HAay4YHO-NIONYJSAPHON HMHPOpMalMH, TOJYYEHHOM U3 pPa3IUYHbIX
VCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALINIO;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HM IS
oOecrieueHrss 0€30MaCHOCTH TIPU OOpalleHUH C TPUOOpaAaMU W TEXHUYECKUMU
yCTpOMCTBaMH, Ui COXPAHEHMs 3I0pOBbS U COOJIIONEHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;

paboTatb B TpYMNIE C BBINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJEi,
IUIAHUPOBaTh pabOTy TPYMIbI, pPAUOHATIBHO paclpeAeisTb OOSI3aHHOCTH H
[JIAHUPOBATh JICSTEIbHOCTh B HECTAHJAPTHBIX CUTYallUSIX, AJICKBATHO OILICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMaTPUBAEMON TPOOIIEMBI.

K xonity o6yuenus B 11 kjacce npeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
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JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3MKu B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(hbU3MYECKOM KapTUHBI MUPAa;

YYHUTBIBATh TPAHUIIBI IPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJIEICH: TOUCUHBIN
AJIEKTPUYECKUI 3apsijl, Ty4d CBETA, TOUCUHBIN HCTOUHUK CBETA, siAIEpHAs MOJI€JIb AaTOMA,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PENICHUH (PU3NYECKHUX 3a]1a4;

pacrio3HaBath (pU3WUYeCKue sIBICHUS (MPOLIECChI) U OOBSACHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3UKH: SJICKTPHUYECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOHUK
C TOKOM M JABWXKYIIMICA 3apsl, OJJICKTPOMarHUTHbIC KOJICOAaHHSI W BOJIHBI,
MPSMOJIMHEMHOE pacrpocTpaHeHue CBETa, OTpaKEHHUE, MpeJIOMIICHHE,
uHtepbepeHus, audpakuus W OOJAIpU3alMsg  CBeTa, JUCIEPCUS  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeTOBOE NaBlIeHHE, BO3HUKHOBCHHE
JMHEWYaTOro CIHEKTpa aromMa BOJOpPOJia, €CTECTBEHHAass W  HCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

ONMUCBHIBATh H3YyYECHHBIE CBOMCTBA BEHIECTBA (BJIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
sBJIeHUS (TTPOLIECCHI), UCTIONIB3YsI (DU3NYECKUE BEJTMUYUHBI: JICKTPUUECKHM 3apsl, CUiia
TOKa, DJIEKTPUUECKOE HAIPSHKEHUE, DJIEKTPUUECKOE COMPOTUBICHUE, PA3HOCTh
MOTEHIIMAJIOB, JICKTPOJBUKYINAsl CUjia, paboTa TOKA, UHAYKIIUS MarHUTHOTO TOJIS,
cuna Amrnepa, cuia JIopeHna, UHIYKTUBHOCTh KaTYIIKU, SHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ] U YaCcTOTa KOoJIeOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsij
Y cujia TOKa B MPOIECCE TApMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (pokycHoe
pacCcTOsiHME YW ONTHYECKas CHWia JIMH3bI, MPU OINHUCAHWU TPaBUIBHO TPaKTOBAaTh
(hbU3UYECKUil CMBICIT UCTIONIb3YEMbIX BEJTUYMH, UX 0003HAUCHUSI U €IMHUIIBI, YKa3bIBATh
(hopMyIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

ONUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOILECCHI, HCHOJIb3Ys
(bu3nyecKre BeTUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa
CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPUOJI TTOTYypaciaia, SHEPTUs CBS3U aTOMHBIX
snep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATHh (PU3UYECKUN CMBICT HMCIOIB3YEMbIX
BEJIMYMH, NX 0003HAUYCHUSI M €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(UBUYECKYIO BEJIMYHUHY C APYTMMH BEJIMUYMHAMHU, BHIYUCISTH 3HAUCHUE (DU3UIECKOM
BEJINYUHBI;

aHaJIM3UpPOBaTh (U3UYECKHE MPOLECChl U SBJICHHS, HCIOJB3YS (HU3NUECKUE
3aKOHbl U MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalieIbHOTO
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COCIMHEHUSI TPOBOJHMKOB, 3akoH Jlkoyns—JleHna, 3aKkoH 53JIEKTPOMarHUTHOU
WHAYKIMH, 3aKOH MPSIMOJUHEHHOTO pachpOCTpaHEHHUS CBETa, 3aKOHBI OTPaKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe DitHITelHHa 1711 poToaddexra, 3akoH
COXpaHEHUSI DSHEPrHH, 3aKOH COXPaHEHUS HUMITyJbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHMs MAcCOBOTO 4HCIa, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacnaja, Mpyu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAXKECHHE M YCJIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

OTpeeNATh HApPaBJIEHUE BEKTOPa MHAYKIIMM MArHUTHOTO MOJIsi IPOBOJIHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH U ONUCHIBaTh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJoM, TOHKOM
JIMH30M;

BBITIOJHATh OKCHEPUMEHTHI 1O HWCCIECIOBAHUIO (U3HUECKUX SBICHUN H
IPOLECCOB C HCHOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI: IMpU 3STOM
dhopmyMpoBaTh NpoOIeMy/3a1ady M TUIIOTE3y YICOHOTO IKCIIEPHUMEHTa, COOMpATh
YCTaHOBKY W3 MPEUIOKEHHOTO 000pYAOBaHUSA, IPOBOJUTH OMBIT M (HOPMYINPOBATH
BBIBOJIBL

OCYIIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, MpPU
TOM BBIOMpPATHh ONTUMAIbHBIA CIOCOO H3MEPEHUS W HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKH NOTPEUIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSIMBIX
W3MEpPEHUI: TPU DTOM KOHCTPYHUpPOBAaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
MOJIyYeHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BHUJIC TaOIMI] U TpaduKoB, AeaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIICIOBAHMUS;

cobyrofaTh MpaBwia 0€30MacHOr0 TpyJa IMPH MPOBEICHUM HUCCICIOBAHUNA B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-MCCIENOBATEILCKON UM TPOEKTHOM
ACSTEIbHOCTH C HCMOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOpPHOTO
000pyI0BaHUS;

peliath pacu€THbIC 33Ja4Uu C ABHO 3a/1aHHOM (PU3UYECKON MOJENbIO, HCTIONb3YSI
¢dbu3nueckre 3aKOHBI W TMPUHIIMIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HUUECKUE BEJIMUYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
g e€ peuleHHs, MPOBOJUTH PACUEThl U OLEHUBATh PEATbHOCTb MOIYYEHHOTO
3HAYCHUS (PU3NUECKON BEITUINHBL;

peraTh KadeCTBEHHBIC 3aJayM: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
[EMOYKY PpacCyKICHHH ¢ Omopod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue SBJICHUS;

25



UCIOJIb30BaTh NPU PEIICHUU y4eOHBIX 337a4 COBPEMEHHbIE NH()OPMAaIlMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETAlUd W MPEICTABICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOW HMH(POpPMAIMHM, TOJYyYEHHOM U3 Pa3IuYHbIX
HUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMAILHUIO;

OOBSACHATH MPUHLIMIIBI JEHCTBUS MaIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHON XKU3HU IS
oOecrieueHuss 0€30MacCHOCTH TpPU OOpalIeHWH C MNpUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMHM, ISl COXPAHEHHs 30POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyNIE€ C BbBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpYMIbl, PAUUOHAIBHO paclpeAessiaTh OOf3aHHOCTH U
IJIAaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJ€KBATHO OIIEHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.
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