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COILEPKXAHUE OBYUYEHUASA
10 KITACC
Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHMSA

dusnka — Hayka o npupoje. Haydnsle METOIbI TO3HAHUS OKPYXKAIOLIEro MUPA.
Ponp skcnepumeHTa M TEOPUM B IPOLECCE IMO3HAHUS NPUPOJBI. DKCIIEPUMEHT B
dusuke.

MonenupoBanue (GU3NYECKUX SIBICHUA W TMpoleccoB. HaydHble THIIOTE3BI.
®dusnyeckue 3aKOHbl M TEOPUM. ['paHULBI NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Pounb 1 MecTo (pr3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpOCTh (CpeAHsIsI CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTepUaJbHOM TOUKH, MX MPOEKIIMU HAa OCHU CHUCTEMbl KOOpJHWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBukeHue. [paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHsS, TyTH M NEpPEeMELICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOHOTO MaeHUS.

KpuBonuuenHnoe neuxenne. JBUkeHUE MaTEPUAIIBHON TOUKHU 110 OKPYKHOCTH C
IIOCTOSSHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTb.
ITepuon u yactora obOparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre YCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHAOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mogens cuctemMbl OTCU€TA, WILTIOCTPAIUs KUHEMAaTHYECKUX XapaKTEPHUCTHK
JBHXKCHUSL.

[IpeobpazoBanuie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBwxkeHus Teia, OpPOIIEHHOTO TMOA YIioOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUsI.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUSI C LEIBIO OINPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HUccnegoBanne COOTHOMICHHWS MEXAY NyTIMH, NPOUIACHHBIMU TEJIOM 34
MOCJIEIOBATENbHBIE  PABHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocurensHOcTH  ['ammnes.  IlepBeii  3akoH  HeroroHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 111t
MaTEepUAIBHON TOYKH. Tpernii 3akoH Hbpl0TOHA 11711 MaTepruaibHbIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibkeHus, kauenus). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHUs CKOJILKEHUS U cwia TpeHus nokos. Koadduuuent tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUY TEJIa B )KUJKOCTH WJIU Tase.

[TocTynarenbHOE U BpalaTeIbHOE IBKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpameHus. Iliedo cumnbl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHWE: TOMAIINITHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HeBecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune nBuxeHust Opycka mo HaKJIOHHOM MIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE WU
PE3MHOBOM 00pa3Iie, OT uX JAehopManum.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus é MexanHuke



NMnynsc MarepuaibHOM TOUYKM (Te€na), CHCTEMbl MaTEPHUANBHBIX TOYEK.
NMnynbC cuibl M WM3MEHEHUE HUMITYJIbCA TeJld. 3aKOH COXPAaHEHUs HWMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi MarepuaibHOW TOuku. Teopema 00 UW3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lotenuuanbHas sHeprusi. [loTeHIManpHas SHEPTUA YIIPYTO AePOPMUPOBAHHOM
npyxuHsbl. [loTeHnnanbHas SHEPTUA Teja BOJIU3U MOBEPXHOCTH 3eMJITH.

[ToTeHmanbHble U HEMOTEHIUATbHBIE CUJTbl. CBSI3b PA0OTHI HEMOTEHIIUATBHBIX
CUJ C H3MECHEHUEM MEXAaHWYECKOM DSHEPTrUH CHUCTEMBI Te€J. 3aKOH COXPaHCHHS
MEXaHUYECKON IHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHME: BOIOMET, KOIIED,
IIPY>KUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenune aOCONIOTHO HEYNpPYroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOW HSHEPruu
TeJla Ha IIPUMEpe PaCTHKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Mogexkyisipaast Gu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISPHO-KMHETUYECKOW TEOPHUH U HMX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. Juddysusa. Xapakrep ABMKEHUS U
B3aUMOJICHCTBUS YAaCTHUIl BelIeCTBA. MoIe/In CTPOEHHUSI Ta30B, KUJIKOCTEN U TBEPABIX
Tel U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX Mojeneil. Macca u pazmepsl
mounekyn. KonnuectBo BemectBa. [loctosiHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmnepatyp
Llenbcus.

Mopens nneanbHOro raza. OCHOBHOE yYpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU
TEOpUHU UJCATHHOTO Ta3za. AOCOJIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEpPruu TEIUJIOBOTO JABMXEHHUs vactull raza. lllkama temmepartyp
KensBuna. I'a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH
JanpToHa. M30mporeccsl B HACAaIbHOM I'a3e C MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHre U3OMPOLECCOB: U30TEPMA, U30XO0Pa, N300apa.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIUE JAMCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OneITsl, JOKa3bIBAIOIIINE CYILLIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBHSI.

Mopaenb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCYa.

OneITl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHHS HMACAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHrne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE W3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnegoBanue 3aBUCMMOCTH MEXKIY MapaMeTpaMH COCTOSIHUS PAa3peKEHHOIrO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSs JHEPrusi TEPMOIMHAMHUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHusd. KomuuecTBo TemnoTsl U pabota. BHyTpeHHss
SHEPTHUS OJIHOATOMHOTO UJCAITBHOIO rasa. Bunsl TEIJIONEPEauH:
TEIJIONPOBOIHOCTh, KOHBEKIMS, HM3JIy4YEHHUE. YJelIbHas TEIVIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitTue 00 anuabatHoM mpouecce. IlepBbli 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKHM K uH3omporeccaMm. ['padpuyeckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHIMOBL [eHCTBHS TEMIOBBIX MalivH. [IpeobpazoBanus
SHEPrUd B TEIUIOBBIX MamuHax. KoapduuueHT mnosne3sHoro AeMcTBUS TEIMIOBOM
MamuHbl. [ukn KapHo u ero ko3gp@GuuueHT mojie3HOro AEHCTBUSA. DKOJIOTUYECKUE
po0JIEMbI TEIII0IHEPTETHKHY.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE IMPHUMEHEHHME:  JIBUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEpruu Teja IMPU COBEPILIEHUU padOThI: BBUIET
MpoOKM W3 OYTHUIKM TIOJl JCHCTBHEM CKAaTOTO BO3IyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

N3meHeHnue BHYTpEeHHEH sHepTrun (TeMIiepaTyphl) Tejla Ipy Terionepeaaye.

OnpIT 0 aaAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).



Mopenu mapoBoil TypOWHBI, ABUTATENsI BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHjaeHcauus. McnapeHue u kureHue. AOCOMIOTHAs U
OTHOCHUTENIbHASL BJIIAXKHOCTH BO3dyxa. HachlleHHbId map. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT IaBJICHHUS.

Tépnoe teno. Kpucramimueckue u amopdHble Teiaa. AHU30TPOIHS CBONCTB
kpuctaimioB. Kuakue kpucramibl. CoBpeMeHHble MaTepuanbl. l[lmaBinenue wu
KpUCTayuTH3aIs. Y AesibHas TerioTa miaBieHus. CyOoaumarus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJYYEHUS COBPEMEHHBIX MAaTEpUaJiOB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3MepeHne OTHOCUTENBHOW BIIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

DJeKTpU3alus Tes. DNeKTPUUYECKUil 3apsaa. J[Ba BHUlIa SJIEKTPUUECKUX 3aPSI0B.
[TpoBOHUKY, AUDJIEKTPUKH U TIOJTYITPOBOAHUKH. 3aKOH COXPAHEHHUS JICKTPUUECKOTO
3apsja.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodedHbll 37IE€KTpUYECKUN 3aps.
OnekTpuueckoe mnosie.  Hanpssk€HHOCTh  snekTpudeckoro  moss.  [IpuHioun
CYyHEPHO3ULINK DIEKTPUUECKUX ToJyieh. JIMHUM HanpsHpKEHHOCTH 3JIEKTPUYECKOTO
oJIsl.

PabGota cun snekrpocrarndeckoro noss. [lorenmnuan. Pa3HocTh mMOTEHIIUAIIOB.
[IpoBOOHUKM ¥ JUPIEKTPUKUA B BJIEKTpOCTaTUYECKOM moJie. Jludrnexkrpuyeckas
MIPOHUIIAEMOCTb.

OnextpoémkocTb. KoHaeHcaTop. OIJIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOH/IEHCATOPa.



TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: DJIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHYECKas 3al[uTa, 3a3€MJIEHUE  3JIEKTPOIpPHUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IIJIOCKOT0 KOHAEHCATOpa OT IUIOLIAAU TUIACTHH,
PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

DIJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAaHHUS AJICKTPUUYECKOTO  TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE  COINPOTUBIICHHUE. Y IEJIIBHOE CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TAPANIIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH JDxoyms—Jlennma.  MourHOCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAasi CHJIA W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3akon Oma JJ1s MOJHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTh TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBOAHKKH. CoOcTBeHHas 151 MpUMECHAs MIPOBOJAUMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKH  TOK B pacTBOpax MW  paciuiaBax  AJICKTPOJIUTOB.
DIIEKTPOIUTHYECKAsT JUCCOLUALINS. DIEKTPOIH3.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN 1 HECAMOCTOSITEIbHBIN pa3ps/Il.
Mounus. I1na3ma.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: aMIIepMeETp,
BOJIBTMETpP, PEOCTaT, WCTOYHUKH TOKa, DJIEKTPOHATrpEBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyyMHBIN IHO],
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN IUO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIAKECHUS.



3aBUCUMOCTh COMPOTHUBJICHUS IWIMHAPUICCKAX TIPOBOJHUKOB OT JIJTUHBI,
TJIOMIAU TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

CwmernraHHOE COeTMHEHUE TTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIEKTpoABIKYyIIeH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHBIICHHS METAIIOB OT TEMITEPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOIUMOCTh BO3TyXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Vuenuueckuii sxcnepumenm, 1abopamopsie padomuol

N3yuenne cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIEH CHJIBI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
COTPOTHUBJICHUS.

Habmronenue anexTpoiusa.

MexnpeaMeTHble CBSI3H

N3yuenue xypca usuku 0a3oBoro ypoBHs B 10 Kiacce OCylIECTBISAETCS C
VIETOM  COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3ed C KypcaMHd MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, THMoTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOTIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJICITb, U3MEPCHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHHM, JTUHEHHas QyHKIM, mapadora,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
1 UX MPOCKIIMHA Ha OCH KOOPJUHAT, CIIOKCHUE BEKTOPOB.

buonocus: Mexanuueckoe ABWKEHHE B XKUBOUM mpupone, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHIBI TEIUIONEpEadyr, TEIUIOBOE DPaBHOBECHUE),
AIIEKTPUYECKUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusi: TUCKPETHOE CTPOSHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEMJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEHU U ra3oB,
AIEKTPUYECKUE CBOMCTBA METAJIOB, DJICKTPOIUTHYECKAs AUCCOIUAIINS, TaThBaHUKA.

l'eocpagusa: BnaXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBUKEHUHN C UCTIOIH30BAHUEM MEXAaHU3MOB, YUET
TPCHUS B TEXHUKE, TMOJIIUITHUKH, MCTIOJb30BAHNE 3aKOHA COXPAHCHUS WMITYJIbCA B
TEeXHUKEe (pakeTa, BOAOMET W JIPyTHe), IBHTaTeIh BHYTPEHHETO CrOpaHUs, MmapoBas
TypOuHa, OBITOBOWM  XOJOJWJBHUK, KOHIUIIMOHEDP, TEXHOJOTUU TOJyYCHHS
COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM
IPUHTEP, DJIEKTPOHATrPEBATENbHBIE TMPUOOPHI, AJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
raJlbBaHUKA.



11 KITACC
Pa3nen 4. JinekTpoAuHaAMHKA

Tema 3. Macnummnoe none. In1eKmpomMazHUMHAA UHOYKYUSA

ITocTostHHBIE MarHUTHL. B3auMonelcTBUE NMOCTOSSHHBIX MarHUTOB. MarHuTHoe
nosne. BekTtop MarHMTHOM MHAYKUWH. [IpMHIMI Cyneprio3uiuyu MarHUTHBIX IOJIEH.
JIluHnn MarHuTHOM WMHAYKUMU. KapTuHa JMHUMM MArHUTHOW MHAYKIUU I10JS
IIOCTOSIHHBIX MarHUTOB.

MarsutHOEe T1OJ€ IPOBOJHHMKA C TOKOM. KapThHa JMHUN HMHIyKIHA
MAarHUTHOTO IIOJISl JUIMHHOTO MPSMOIO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOI'O
MIPOBOJIHMKA, KAaTyIKA ¢ TOKOM. OmbIT Opcrena. BzaumoneiicTBue nNpoBOJIHHUKOB €
TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOaysb U HalpaBJICHHUE. J[BI)KEHHE 3apsyKEHHON YacTHULbI B
OJIHOPOJJTHOM MarHuTHOM nosie. Pabora cumnsl JlopeHua.

SIBeHHME  DNEKTPOMAarHWUTHOM MHAYKOMHM. [lOTOK BEKTOpa  MAarHUTHOU
MHIYKOUU. OJEKTPOABMKYINAS CHJIA HWHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOU
uHAyknuu Papanes.

BuxpeBoe ayeKTpUYECKOE MOJe. OIEKTPOABMXKYLIAs CHjJa HWHAYKLIUU B
IIPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTE.  SIBJIGHME  CaMOMHIYKUMHU.  OJEKTPOIABIKyLIass  CHJIA
CaMOMHIYKIIMH.

OHeprusi MarHUTHOTO IOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThbl, 3JIEKTPOMAarHUThI, AIEKTPOABUTATENb, YCKOPUTEIN IEMEHTAPHBIX YACTHIL,
UHAYKIMOHHAS M€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumnbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuo Jlenua.

3aBUCUMOCTh 3JIEKTPOJABIXKYLIEH CHJIBI MHIYKUUH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne MarHuTHOTO IMOJISl KATYIIKU C TOKOM.

HccnenoBanue 1eWCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHAH.

Pa3nen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONE€OAHUA

Konebarenbnast ~ cucrema. CBoOo/HBIE ~ MEXaHWYECKHe  KoJeOaHws.
'apmonnueckue konebanusa. Ilepuosn, vacrtora, ammiuutyna u ¢dasza KojaeOaHHi.
IIpy:kuHHBI MasATHUK. MaTeMaTndecKkuid MasTHUK. YPAaBHEHHUE TapMOHHYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOAHUSX.

Koneb6arenbupiit  koHTYp. CBOOOAHBIE JIIEKTPOMAarHUTHBIE KoJieOaHUS B
UICAJTBHOM KOJEOaTeNbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMH U
ANEKTPOMATrHUTHBIMU  KoseOaHuaMu. Popmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPIUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarolux KoJieOaHUsIX. BBIHYXJICHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeIiHyX1€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHMUSL.

[lepemennbiii  TOk. CHHYCOWIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE M JEWCTBYIOIIEE 3HAYEHHE CHJIbI TOKa M
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOJICHUE AIIEKTPUUECKON
DHEPIrUU. ODKOJOTMYECKHE PHUCKH IIPU IPOU3BOJACTBE 3IeKTpo3Hepruu. KyneTypa
UCII0JIb30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHuyeckrue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJjeOaTeIbHOW CHUCTEMBl (MPYXKUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBOMCTB BIHYKIEHHBIX KOJIEOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpamMMsl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHUS] OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc 1npu DOCIENOBAaTENBHOM COEIWHEHHWU PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCHMOCTH MEpHUOJA MallbIX KOJeOaHWIl rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAacChl rpy3a.



HccnenoBanue nepeMEHHOr0 TOKAa B LM W3 MOCIEAOBATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJHBIL, yciaoBusl pacnpoctpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHUsT U JAjauHa BOJHBL. [lomepeuHble M MPOJOJBHBIE  BOJIHBI.
WuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS M3IY4YEHHs ASJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHtauus BektopoB E, B, V B snekrpomaruutHoi BosaHe. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH: OTPAa)KEHHUE, IPEIOMIICHUE, MOJsipu3auus, Audpakuus,
unTepdepentusa. CKOpOCTh JAEKTPOMATHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [IpuMeHEHuEe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBA3H U TeNeBUIACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JHATHOCTUKA B TEXHUKE W MEIWLIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u 1upakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA € aMIUIMTYJIO0M U
4acTOTOM KOJeOaHUI.

HccenenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, IPEIOMIICHHE,
noJispu3anus, nudpakius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. [IpsAmoiMHENHOE pPacHpOCTpAHEHUE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m3o00paxeHHil B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUSI cBeTa. AOCOJIIOTHBINA MOKAa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroa mOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBer.

Cobuparoue u paccenBaromue JUH3bL. ToHKas jauH3a. POKYCHOE pacCTOSHHE
U ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHue m3o0pakeHHil B COOMpAIOMIUX U
paccenBaromux JuH3ax. Dopmyna TOHKOU JIMH3BI. Y BEJTUYCHUE, 1aBAEMOE JINH30M.



[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

Bomnoas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKA. Y CIIOBUS
HaOIIOACHUS MAaKCUMYMOB M1 MUHAMYMOB B MHTEP(EPECHIIMOHHON KapTHHE OT ABYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. JudpakunonHas pemeérka. Y cioBue HaOIIOASHUS TIaBHBIX
MaKCUMyMOB TIpH TaJICHUA MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PPAKITMOHHYIO
PELIETKY.

[Tonspuzanus cBera.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToarnmapat, IPOSKIIMOHHBINA anmapar, MUKPOCKOTI, TEIECKOT, BOJIOKOHHAs ONITHKA,
IUQpaKIMOHHAs PEIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMonHEHOE pacOpOCTPAHEHHE, OTPAXKEHUE U TMPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydyenue ciekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

Hab6nronenue nossipuzanuu cBeTa.

Vyenuueckuii axcnepumenm, 1abopamopsie pabonol

N3Mmepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBONCTB U300pasKeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH

['paHnIBIl MPUMEHMMOCTH KJIACCUYECKOW MeXaHMKHU. llocTymarsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOXYJSA CKOPOCTH CBE€Ta B BAKyyME,
MPUHIIUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHUM W COKpALIEHUE
JUTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPIHEN M UMITYJbCOM PEISITUBUCTCKOM YacTHUIbl. DHEPrus
ITOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. Inemenmot K6aHmMo60i ORMUKU



®oronsl. Popmyna [Inanka cBsi3u sHEpruM HOTOHA C €T0 YaCTOTON. DHEPrus u
UMITYJIEC (POTOHA.
Otkpeitie u uccienoBanne dotoddpdexra. Ombiter A. I'. CromeroBa. 3aKOHBI

dotordpdexra. YpaBuenue OitHmTerHa mnsa gororddexra. «KpacHas rpaHuiia»
dboTorddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texnuueckue yCTpoWCTBa M MPAKTUYECKOE TNPUMEHEHHE: (POTOIIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.
Jlemoncmpayuu
®otorh(PexT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YacTHIIL.
[Inanerapnas moaens atoma. [loctynarel bopa. M3nydenue u nornomnieHue (GOTOHOB
IIpU [IEPEXO0JIE aTOMa C OJJHOTO YPOBHSI SHEPTUM Ha Ipyrod. Buasl cnektpoB. CrekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.
BonnoBeie cBoiicTBa yvactuul. Bosnbl ge bpoiins. KoprycKynsipHO-BOITHOBOM
Ty aJIU3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHu4yeckre ycTporucTBa U MPAaKTHUECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHAIN3
(cmekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTHI, JIO0Ka3bIBAIOIIME CJIOKHOCTh CTpoeHUsl siapa. OTKpbITHE
panuoakTuBHOCTU. OmnbIThl Pe3epdopaa mo ompenesneHnio coctaBa paauoaKTHUBHOTO
usnydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTU
Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hyxinonnas moxens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.
Anbda-pacnaa. DJIEKTpPOHHBIH W TMO3UTPOHHBIA Oera-pacman. ['amma-
U3NTydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja.



DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT Macchl sapa.

Anepnsle peakuuu. [lenenue u cuHTes Aaep.

SAnepuerit  peakrtop. Tepmosimepsbiii cuHTe3. [IpoOieMbl W MEPCIEKTHBBI
AJIEPHON SHEPrETUKH. DKOJOTHUYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HAOTIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHBIE B3auMOAeiCTBH. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckre ycCTpOWCTBAa M TMPAKTUYECKOE MNPHUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii akcnepumenm, nabopamopmuvie padbomul

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKnanHOE W MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUM.

Bun 3Bé3nHoro neba. Co3Be3nus, spKUe 3BE3IbI, IUIAHETHI, UX BHIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connne. Conneunast akTUBHOCTb. Mctounuk 3Heprun CosHua U 3BE34. 3BE3MbL,
UX OCHOBHBIEC XapaKTEPUCTUKH. J[Marpamma «CIEKTpPaJbHBIM KJIACC — CBETUMOCTBY.
3BE31bI IJ1aBHOM IOCIEA0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY JUIS
3BE3]] TJIABHOM NOCJIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE
MPEACTABICHUS] O MPOUCXOXKACHUU U HBomtonuu ConHia M 3BE3. DTambl KU3HU
3BE3.

Muieunsiii IlyTe — nHama ['amaktuka. Ilonoxxkenume u aBwxkenue CojHia B
lNanaktuke. Tumnbl ramaktuk. PanuoranakTvuky u KBa3apbl. UEpHBIE ABIPBI B sApax
raJIaKTHUK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa006isa. Pa3beranue ranakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxkue nabnooenus

HaGmonieHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX
NPWIOKEHUN ISl OMpENENICHUs TOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1id CEeBEpHOro MOIYyIIapUs U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

Oo0o0maroniee MOBTOPEHUE



Ponb pusmku u acTpOHOMUM B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COLIMATbHON
U 3TUYECKOU cdepax NesaTeIbHOCTH YeIO0BEKa, POJib U MECTO (PU3MKU M aCTPOHOMHUU
B COBPEMEHHOI HayYHON KapTHHE MHpPA, poJib (PU3NUEeCKON Teopuu B (POPMUPOBAHUU
IpPEICTaBICHUNA 0 PU3NUECKON KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B
o0LIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocyliecTBI€TCS €
Y4ETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMH MAaTEMATHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemnvle nonsimus, CBA3aHHBIE C HM3YyYEHHUEM METOJIOB HAay4YHOI'O
MO3HAHUS: SIBJICHHUE, HAy4YHBIA (HakT, TUMOTe3a, (PU3MYEecKas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOCHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa:  pelIeHWE CHCTEMbl  ypaBHEHWH, TPUTOHOMETPUYECKHUE
(YHKIIMM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMH HAa OCH KOOpPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIE JJIEMEHTAPHBIX (YHKUMWA, TPHU3HAKH MOJAO0OUS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (GUryp u o0bEMa Tell.

Buonocus: »>nekTpuueckue SBIEHUS B JKUBOM NpuUpoJie, KojedareabHbIe
JBIKEHUS B KUBOM IPUPOJE, ONTHUYECKHUE SIBJIICHUS B JKUBOW IPUPOJE, NEHCTBHE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAs CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaH3.

l'eocpaghus: MarHuTHBIE MOJIIOCA 3E€MIIH, 3AJI€KU MATHUTHBIX Pyad, GOTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSACCHUU.

Texnonoeus: JNWHWAWA  DIIEKTPONEPENAY, TEHEPATOP IEPEMEHHOTO  TOKa,
ANIEKTPOJBUTATENb, WHIYKUMOHHASA T€4b, pagap, pPaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAsS OITHKA,
COJIHEYHas



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «DusnMka» Ha YpPOBHE CpEAHEro OOIIEero
obOpazoBaHus (0a30BBIM YpOBEHB) JOKHO OOECIEUUTHh JOCTHIKEHHE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yuyeOHOTo mnpeamera «DPu3nKay HOIHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIUXCS  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEH MO3MUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{,  TO3UTUBHBIX  BHYTPEHHHUX  YOEXKICHHM,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pPACIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMKM OOYYaroIllerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIbHOCTb B HMHTEPECaX TIPakIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHE B3aWMOJICHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHMBOJAaM, JIOCTUKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
NEeATEIbHOCTU YYEHOIO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEPEC K pa3Iu4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCe
CBS3aHHBIM C (U3UKOH U TEXHUKOH, YMEHHE COBepLIaTh OCO3HAHHBIA BHIOOD
Oynmymier mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHHE TJI00aIHLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiIeM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JNEHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa AEATEIBHOCTH YKOJOTHYECKOM HAIIPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3y4eHUs1 (PU3HKHU OCYIIECTBIIATh MPOEKTHYIO U MCCIEN0BATEIbCKYIO ACSITEIbHOCTD
UHAVBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble 1ornueckue aAeiicTBMs:
CaMOCTOSITETIEHO dbopmynupoBaTh U aAKTyaJIM3UpPOBATh npoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENU JICITEIbHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUHU HUX
JTOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSIX
pa3pabaThiBaTh ITUIAaH pEHICHUS TPOOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBHI B JIEITEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIAJIETh HAY4YHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU TOHATUSIMHU WM METOJaMU
duznyecKoil HayKu;



BIIQJICTh HABBIKAMH y4eOHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NESITEIEHOCTH B
obnactTu (U3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIBHOMY TIOHUCKY
METOJIOB pelieHus1 3amad (U3UYECKOTO COJCp)KaHWs, MPUMEHEHHIO Pa3INIHbBIX
METOJI0B MTO3HAHUS,

BJIQJ€Th BUJAMU JEATEIBHOCTH IO TMOJYyYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETAINKA, TMPEeOOpa3OBaHUI0O W TPUMEHCHHIO B PA3IUYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHMs], HAXOAUTh apTyYMEHTHI JIJISl I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh MMAPaMETPhl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOYYCHHBIC B XOJI€ PEUICHUS 3aa9H PE3yJIbTaThl, KpUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb H (OPMYJIUPOBATh COOCTBEHHBbIC 3a7aud B 00pa3oBaTElIbHOMN
JeSTeIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPEHOCUTh 3HaHWS TI0 (QU3NKE B TPAKTHYECKYI0 00JIacTh
KU3HEICATCIILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpMAIMU (PU3UYECKOTO COJEepKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITH TIOUCK, AaHaJU3,
CUCTEMATU3AIMI0 W HWHTEpHpeTanui0 WHGOPMAIMK PA3IMYHbIX BUAOB U (HopM
MIPEACTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH
B PCHICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3AIMOHHBIX 3a7a4 C
coOJifoficHueM TpPeOOBAHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, TUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M DJTHUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1acHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B PA3IMYHBIX (OpMaTaX C YIETOM
Ha3HaueHus MHGOPMAIMKM U 1EJIEBON ayAUTOPUHU, BBHIOMpPAs ONTUMAIbHYIO (opMy
IIPE/ICTABIICHUS U BH3yaJIN3allUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBISATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallMid U CMAT4aTh KOH(DIUKTHL;
Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh M HCIOJI30BAaTh IPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYAJIbHOU
paboThI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHHM € yd€ToM O0OIIuX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJIJIEKTHBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensiTb poJd € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJla U KAXKJIOTO YYaCTHHKA KOMaH/bl B OOIIUIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WJAEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSABIISATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU
(U3MKK M AaCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh MU  (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSATEJIBHO COCTABIIATH IUIAH PEIICHUS pACYETHBIX M KAYECTBEHHBIX 3a/a4,
IUIaH BBIIIOJIHEHUSI NPAKTHUYECKOM padOThl € Yy4€TOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUI;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jienath OCO3HAHHBIM  BBHIOOp, AapryMEHTHUPOBAaTh €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMU B 0071aCTH (PUUKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBIM YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIaJIeTh HABbIKAMU MO3HABATEIBHON pedekcu KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUHI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI peIeKCUH ISl OLCHKH CHUTYyalllH, BbHIOOpa BEPHOTO
peLieHus;

YMETh OLIEHUBaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HX
CHUKEHUIO;



MPUHUMATh MOTHMBBI M apTyMEHTBhI JPYTUX TMPU aHAIW3E PE3yJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHTBl JIPYTUX TMIpU aHaju3e pe3yJbTaToB
NEeSTENBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporecce nocTmkeHus TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHS MPOrPAMMEI IO
dbu3uke 8 YpOBHS  CpelHEro oOmero o0pa3oBaHMs Y OOydYaromuxcs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN MHTEJIEKT, MpeAnoararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUACTHh HANpaBICHHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHON C(epsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh  AJalTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMM, BKJIIOYAIOLIEH CTPEMIJIEHHE K JOCTHKEHUIO LIEIH U
ycrexy, ONTHUMH3M, HHHUIMATHBHOCTb, YMEHHUE JEWCTBOBAaTh HUCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO
U COIIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHHUS C
JIPYTUMU JIIOABMU, 3a00TUTHCSI, IPOSIBIATH MHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonity o6yuenus B 10 kiacce nmpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaxXx pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON IE€SATEIIbHOCTH JIOIEH;

YUYUTHIBATH TPAHUIBI MPUMEHEHUS U3YUYCHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, MHEPIHMAJIbHAS CHCTeMa OTCuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICaTbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, KKHUIAKOCTEH U TBEPIBIX TEJI, TOUYCUHBIN
AJIEKTPUUYECKUH 3apsil PU PelieHUN (PU3NUECKUX 3a]1ay;

pacno3HaBath (U3MUECKue [BJICHHS (IPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUUYECKOW TEOPUU CTPOCHMUSI BELIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHXKEHUE,
CBOOOTHOE TAJICHHE TEJI, ABMKEHUE TT0 OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBUE TE,



mubdy3usi, OpOYHOBCKOE MABUKEHHE, CTPOCHHE JKUIKOCTEH | TBEPIBIX TE,
U3MEHEHHE O00bEMa Tell MpU HArpeBaHUM (OXJIAXKACHWH), TEIUIOBOE PaBHOBECHE,
WCIIapEHUe, KOHJEHCAlus, IUIABJIICHUE, KPUCTALUIM3ALMS, KHIICHHE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEXAYy IapaMeTpaMd COCTOSHHMSI Ta3a B H3OIMpOIEccaX, »dJICKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3aPsAJIOB;

ONKCHIBATH MEXAaHUYECKOE JBWKEHHUE, HUCIOJIb3Yys (DU3UUECKUE BEIMYUHBIL:
KOOpJIMHATA, TyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjia, UMITYJIbC
Tena, KUHETUYECKas HHEprus, MOTCHIMANbHAs JHEpPrusi, MexaHuueckas padoTa,
MEXaHUYeCcKass MOIIHOCTb;, IMpPU ONUCAHWUU NPABUIBHO TPAKTOBATh (PUINYECKUIA
CMBICJI UCTIOIB3YEMBIX BEJIMYUH, NX 0003HAYCHUS M €IMHUIIBI, HAXOAUTH (HOPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMUCBHIBATh HW3YYCHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ys (U3MYECKUE BEIWYMHBI: JIaBJICHHE Ta3a, TeMIeparypa, CpeaHss
KHMHETUYECKasi JHEPrusi XaOTUYECKOIO JBMKEHUS MOJIEKYJ, CPEIHEKBAJpaTHUHAS
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS »HEprus, padora rasa,
KO3(PUIIMEHT TMONE3HOTO JIEWCTBHUS TEIJIOBOTO JBUTATENsl; MpPU  ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HUCIIOJB3YyEMbIX BEJIMYMH, HX
0003HaYEHUA U €AUHUIIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMUUHY C JPYTUMH BEIUUHMHAM;

ONKCHIBATh M3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIECTBA U BJIEKTPUUYECKUE
ABJICHUS (ITPOLIECCHI), UCIOJIb3YsS (DU3UYECKUE BEIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
ANIEKTPUYECKOE I0JI€, HANPSIKEHHOCTh MOJIA, MOTEHIMAJ, PAa3HOCTh IOTEHUMAJOB;
P OMHMCAHUH MPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICT UCTIOIB3YEMBIX BEIHYUH,
uX O0OO3HAUYEHHsS] W E€IUWHULBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIME JIAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUYMHAMU;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBJICHUS, HCMIONB3Ys (U3HUUYECKUE
3aKOHBI M MPUHIMUIBL: 3aKOH BcemMupHoro TsaroteHus, |, 11 u |1l 3akonsr HeioToHa,
3aKOH COXPAHEHHSI MEXAaHWYECKON PHEPrUH, 3aKOH COXPAHEHMS] UMITYJIbCa, MPUHLIUII
CYNEpIO3ULMA CUJ, NPHUHIMI PABHONPABUS MHEPUUATBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW HDHEPTrUd TEIUIOBOTO JABMKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEPATYPOil, MEPBbIA 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3iinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUA (TPaHHULIbl, 00JaCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MalIuH, TPUOOPOB M TEXHUUYECKHUX
YCTPOICTB; pa3nuyaTh YCJIOBHS UX O€30MaCHOTO HCMHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH,

BBINIOJIHATh OKCHEPUMEHTHI MO HCCIECJOBAHUIO (UBMYECKUX SIBICHUU U
IPOLIECCOB C MCIHOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHM, MNpHU 3TOM



dbopmynupoBath mpobaeMy/3aqady U TUMOTE3Y YUEOHOTO JKCIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 000PYAOBaHUS, MPOBOJUTH OMBIT U (HOPMYINPOBATH
BBIBO/IbI;

OCYILECTBIISATh MpPsIMbIE U KOCBEHHbBIE M3MEPEHUs (PU3UUYECKUX BEIMYUH, IPU
TOM BBIOMPATHh ONTUMAIbHBIA CIOCOO H3MEPEHUS U HCIIOJIb30BaThb H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (PU3MUECKMMH  BEIMYMHAMH  C
UCIOJb30BAaHUEM IMPSIMBIX H3MEPEHUI, IpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(uKCcHpOBaTh PE3yNbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIUYHMH B BHJIE
TabJIUI ¥ TPaPUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOmoIaTh TMpaBujia OE30MacHOTO TpyJa TpPH TPOBEICHUU HCCICAOBAHHUN B
pamMKax Y4eOHOTO OJKCIEPUMEHTa, Yy4eOHO-MCCIENOBATENLCKON U MPOEKTHOM
JESTEIbBHOCTH C HUCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIaOOpaTOPHOIO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4y € SIBHO 33JJaHHOUN (PU3UUYECKON MOJENBI0, HCIOJb3YS
(u3nuecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd BbIOMpATh
(pU3HYECKYI0O MOJIENb, BBIAEIATh (PU3NUECKHE BEIIMUUHBI U (POPMYJIbl, HEOOXOIUMbIE
JUIsl €€ peuleHus, IPOBOAUTH pacy€Tbl M OLICHMBATh PEAJIbHOCTH IIOJyYEHHOIO
3HaYeHUs] PU3NYECKON BEITMUMHBI,

peniaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY pAaCCyKJIEHU C ONOpOM Ha H3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIIOJIb30BaTh NPU PEIICHUU yuyeOHBIX 337a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTMH Ul TOMCKA, CTPYKTYPUPOBAHUs, WHTEpIpETAlMM W NPeICTaBICHUS
y4eOHOM M HAYYHO-TIONMYJIAPHONM HMH(POPMALMM, TOJYYEHHOW U3 Ppa3IMYHBIX
HMCTOYHHUKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMyI0 HH(pOpMaLHIO;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU JIS
oOecrieyeHuss 0€30MacHOCTH TpPH OOpalIeHuH C MpUOOpaMu M TEXHUYECKUMU
yCTpOMCTBAMHU, AJII COXPAHEHHUS 3JI0POBbS M COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTatb B TIpYINNE C BBINOJHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMNIbl, PAMOHAIBHO paCIpENeNsITh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYaAlUSX, aJE€KBAaTHO OILICHHWBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonity o6yuenust B 11 kiacce nmpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:



JE€MOHCTPUPOBaTh Ha MpUMEpPax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHHUS] HW3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEYHBIN JJIEKTPUYECKUM 3apsAl, Jyd CBETA, TOYEUHBIM MCTOYHMK CBETA, SAEpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJIENTb aTOMHOTO si/ipa MPH pelieHNH (PU3NUECKHX 3ajad;

pacno3HaBath (U3MUECKUe SBJICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOM (PUBMKU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JACHCTBHS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JICKTPOMAarHUTHAsA UHAYKIUS, TEUCTBUE MATHUTHOTO TOJI HA MMPOBOIHUK
C TOKOM M JBIXKYLIMICSA 3apsAll, 3JIEKTPOMAarHUTHbIE KOJICOAHUS W BOJIHBI,
IPSIMOJIMHENHOE pacrpocTpaHeHue CBETA, OTPaKEHHUE, IIPEJIOMIICHHE,
uHTeppepeHus, audpakuus W [OJsIpu3alus  CBETa, JUCIEpPCUs  CBETa,
dotornekTpuueckuit 3¢pdext (hororddexrt), cBeTOBOE AaBICHUE, BOSHUKHOBEHHUE
JUHEWYATOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M  HCKYCCTBEHHAas
PaaINOaKTUBHOCTB;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA BeIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE, TIEKTPUUECKYIO TPOBOIUMOCTD PA3IUYHBIX CPE/l) U DJICKTPOMArHUTHBIC
ABJICHHS (IIPOLIECCHI), UCHOJIb3Ys (DU3MUYECKUE BEIMYUHBL: SJIEKTPUUYECKUN 3apsf,
CUJIa TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE CONPOTUBIICHHUE, PA3HOCTD
MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJI,
cuna Amrnepa, cuia JIopeHna, THAYKTUBHOCTh KaTYIIKW, SHEPTUS 3IEKTPUUECKOT0 U
MarHUTHOTO TIOJICH, MEPUO U YacToTa KoyieOaHuii B KoJie0aTeIbHOM KOHTYpE, 3apsi
Y CHJIa TOKa B MPOIECCE TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX KOJeOaHUU, (POKYCHOE
pacCTOSsHME M ONTHYECKAsl CUja JIMH3bI, NPU ONKHCAHWUU IPABWIBHO TPAKTOBATh
(GU3MUECKUIl CMBICT HCIIOJNB3YEMbIX BEJIMYMH, HMX O0O3HAYCHUS H EAUMHUIIBI,
yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBJICHUS W IPOLECCHI, HCHOJIb3Ys
(u3ruecKre BEIMUYHUHbBI: CKOPOCTh 3J€KTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA
CBETa, DHEPTUA U UMITYJIbC (POTOHA, MEPUOJ MOTypaciaga, YHEPrusi CBsI3U aTOMHBIX
s5ep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3MYECKUN CMBICT HCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(U3MUECKYI0 BEIUYHUHY C APYTMMH BEJIMYMHAMU, BBIYHMCIIATH 3HAUCHUE (PU3NYECKON
BEJINYUHBI;

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl M SIBJICHUS, HCMONB3YyS (U3UUYECKUE
3aKOHbl M MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalieIbHOTO
COCIMHEHUs IIPOBOJHUKOB, 3aKOH Jlkoyns—JIleHna, 3aKOH BJIEKTPOMAarHUTHOM
WHIYKLIHWH, 3aKOH NPSMOJIMHEWHOIO PACHPOCTPAHEHMS CBETA, 3aKOHBI OTPAXKEHUS



CBETa, 3aKOHBI MPEJIOMJICHHMS CBETa, ypaBHeHHE OiHIITeHa g (oTodddekTa,
3aKOH COXPAaHEHUS DJHEPIUH, 3aKOH COXPAHEHHs] HMITYJbCa, 3aKOH COXpaHEHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHMsI MAacCOBOTO 4Mcia, MocTynaTsl bopa,
3aKOH PaJMOaKTUBHOIO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAMPABICHUE BEKTOPA MHAYKIIMM MArHATHOTO TIOJISI IPOBOJIHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHna;

CTPOUTbH U OMUCHIBATh U300paKeHUE, CO3/ITaBaEMOE IOCKUM 3€pKaJIOM, TOHKON
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIENOBAaHWI0 (U3UYECKUX SBICHUH U
MPOIIECCOB C WCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPCHHM: TPH OTOM
dbopmyIUpoBaTh MpodIeMy/3a/iady M TUIOTE3y YYEeOHOTO IKCIIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIO)KEHHOTO 000pYy/I0BaHUsI, TPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBOJIBI

OCYIIIECTBJIATh TPSMBIE U KOCBEHHBIC M3MEPCHUS (U3MUYCCKUX BEIMYHUH, TPH
ATOM BBIOMPATh ONTHMAIBHBIA CHOCOO0 HW3MEPEHHMsS] W WCIOJIb30BaTh HW3BECTHBIC
METO/IbI OIICHKHU TOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYHH C HCIIOJIb30BAaHUEM IPSIMBIX
W3MEPCHHUI: TIPH OTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3yIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PH3MYECKUX BETWYMH B BHJIC TaOIHUI] U TpauKOB, AeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NpHU MPOBEICHUU HCCICAOBAHHUMN B
paMKax y4eOHOro DSKCIEpPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TMPOEKTHOM
JESTEIbHOCTH C HCIOJIB30BaHUEM H3MEPHUTEIBHBIX YCTPOWCTB W J1aOOPATOPHOTO
000pynoBaHUs;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOUN (DPU3UUIECKON MOMEINBIO, HCTIONb3YS
¢du3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BhIOMpATh
(U3HUECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIMUMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
s e€ pelieHHs, MPOBOIUTH PAcu€Thl M OLEHUBATH PEATBHOCTHh MOJYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL,

periaTh KaueCTBEHHBIC 3aJayM: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
IIEMOYKY PACCYXKJIEHUHA C OMOpOM Ha W3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHNUS,

UCIIOJIB30BaTh TP PEIICHUH YYeOHBIX 3a7a4 COBPEMCEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIMA U TIPEICTABIICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJAPHON WH(POpMAIUK, TIOJYYCHHOW U3 Pa3IMYHbBIX
HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH(POpMaIIio;

OOBSCHSTH IPUHITUIIBI ACHCTBUS MAIlIMH, TPUOOPOB U TEXHUYCCKUX YCTPOKHCTB,
pa3ianyaTh yCIOBHs MX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;



MPUBOJANTH MPUMEPHI BKJIa/la POCCHMCKUX M 3apYyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHWE IPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHON MKUZHU IS
oOecrieueHuss 0€30MacCHOCTH TPU OOpallleHWH C MNpUOOpaMU M TEXHUYECKUMHU
YCTPOUCTBAMHM, IS COXPAHCHHS 370POBbS W COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX pOJEH,
IUTAaHUPOBATh PabOTy TPYMNIbl, PAIMOHAIBHO PpACHpENeNsITh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CUTYyaIUsX, aJ€KBATHO OIICHUBATH
BKJIaJ KaXKJIOTO M3 YYAaCTHUKOB T'PYMIbl B PEIICHUE PpACCMATPUBAEMOUN MPOOIEMBI.
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