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COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUS

®usuka — Hayka o npupojae. Hayunwsle MeToApl MO3HAHMS OKpykaromero mMupa. Poib
SKCIIEPUMEHTA U TEOPHH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PHU3UKE.

MonenupoBanue (pu3nyecKux SBICHUN U nporeccoB. Hayunsie runores3sl. duzndeckue
3aKOHBI ¥ TEOPUU. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHINI COOTBETCTBUS.

Pons u mecto ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPAKTHYECKOHN JeATeIbHOCTH JIIOICH.

Jlemoncmpayuu

AHanorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOoro JABmxeHus. Cucrema
otcuéra. Tpaekropus.

[lepememnienue, CKOpoCTh (CpemHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTEepUaIbHONW TOYKH, UX MPOEKLUU HA OCH CUCTEMBI KOOpAHHAT. CI0XKEHUE NEPEMEILIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE ABMXKeHUE. [ 'paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELIEHUSI MaTepUATbHOM TOUKU OT BPEMEHHU.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxkeHue. JIBuKeHME MaTEpUAIbHOM TOYKM 10 OKPYXHOCTH C
IIOCTOSIHHOW IO MOJYJI CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHEWHAas CKOpocTh. llepuon u
yacToTa oopaieHus. LleHTpocTpeMuTensHOE yCKOpEHUE.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHUE: CHUAOMETp, JABUKEHHUE
CHAps1J10B, LIETIHbIE U PEMEHHBIE TIEPEAUH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, WILTFOCTPALIMS KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHUS.

[Ipeo6pazoBanue IBUKEHH C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nBmxeHns Tena, OpOIIEeHHOT0 MO YIIIOM K TOPU30HTY M TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Hamnpagsnenue ckopocTH npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS  MEXAY  IMyTAMH, [POMJECHHBIMH  TEIOM  3a
MOCJIEIOBATEIbHbIE PABHBIE IMPOMEXKYTKH BPEMEHU IPpU PABHOYCKOPEHHOM JIBUJKEHHH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBHKEHUs ApUKaA B BI3KOU KUJKOCTH.

Nzyuenue nuxeHus teaa, OpOIIEHHOIO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun ortHocurensHocTH ['ammited. Ilepseiii 3akoH Herorona. HMuepuuanbHbie
CUCTEMBI OTCYETA.



Macca tena. Cwna. Ilpunnun cynepriosunmu cwi. Btopoit 3akon Helotona st
MaTepraibHOM TOuku. TpeTuit 3akoH HploTOHA 11711 MaTepraibHbBIX TOYEK.

3aKkoH BceMupHoOro TsaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kadueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKeHUs U cuia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBIEHUS
IIPY JBUKCHHUHM TENa B )KUAKOCTU WM rase.

[ToctynarenbHOE U BpallaTelbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CcuWiIbI OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuiibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHndyeckue ycTpOHCTBA M TNPAKTUYECKOE INPUMEHEHHE: MOAIINIHUKH, ABH)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHrEe MHEPIIUH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIINX TEJl.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AeopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MaICHUN.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBmxeHust Opycka o HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U PE3NHOBOM
oOpa3iie, OT uX AchopMaIim.

HccnenoBanue ycnoBruid paBHOBECHS TBEPAOIO TEJIAa, UMEIOLIETO OCh BPALLECHUS.

Tema 3. 3akoHbl cOXpaHeHUsA 8 MeXaHUuKe

NMmynbec MaTepuanbHON TOUKHM (Tela), CHCTEMbl MaTepHaAIbHBIX ToUeK. MIMIyibc cuiibl u
U3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cuibl. MOITHOCTh CHJTBI.

Kunernueckas sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHMM KHHETHYECKOU
DHEPIUH.

[MorennmansHast dHeprusa. lloTeHHWanbHas SHEPrus yHpyro JeGpOpMHUPOBAHHOU
npy>kuHsl. [loTeHnManbpHas s3Heprus Teaa BOIU3HM MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CUiIbl. CBsA3b pabOThl HEMOTEHLMUANbHBIX CHII C
W3MEHEHHEM MEXAaHWYECKOW DJHEPIMH CHUCTEMbl TeJ. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPTHH.

Ypyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckue yCcTporuCTBa U MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBINA
IUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABM>KEHUE.

[lepexos MOTEHIIMAILHON YPHEPTUU B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuyenune abCOMIOTHO HEYNPYroro yaapa C HNOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanme cBsizu pabOTBl CHIIBI ¢ MU3MEHEHMEM MEXaHHUYECKOW SHEpPrHH Teia Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO KIYTa.

Pa3nes 3. MosekyasipHasi pu3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJSPHO-KMHETUYECKOW TEOpPUM U HX  OIBITHOE
obocHoBanne. bpoyHoBckoe aBrkenue. Juddysus. Xapakrep IBMKCHUS W B3aUMOICHCTBUS
YaCcTHII BellecTBa. MoJeu CTpOeHus Ta30B, KUAKOCTEH U TBEPABIX Tel U OObSICHEHHUE CBOMCTB
BEILECTBA HAa OCHOBE ATHX Mojeneil. Macca u pa3mepbl Moisekyls. KonuuecTBo BeliecTsa.
[TocTostnuas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenscust.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKON TEOpHH
uAeanbHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa CpeqHell KUHETHYeCKOW JHEepPrHH
TEIUIOBOTO JBWKeHUs dactull rasza. lllkxama temneparyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanerona. M3omporiecchl B uacaibHOM Tas3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npeacraBieHne n30npoIeccoB: U30TepMa,
u30Xopa, n3odapa.

TexHHueckue yCcTpoicTBa U MPAKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKYI
OpPTraHUYECKUX COCTUHEHUM.

OmnbIThl 10 AU Py3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBHKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBHS.

Mogenb, HUTIOCTPUPYIOLLAs IPUPOTY JABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, HIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOTO ra3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmpenenieHne Macchl BO3JyXa B KIIACCHOW KOMHATE€ HAa OCHOBE H3MEpPEHH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATYPhI BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMeTPaMU COCTOSTHUS Pa3peEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckasi cucteMa. BHyTpeHHs SHEprus TEpMOJUHAMUYECKON CHUCTEMBI U
crocoObl e€ n3meHeHus. KonnyecTBo TemnoTsl U pabota. BHyTpeHHsS 2HEeprusi 0THOATOMHOTO
UAcalbHOrO rasza. Buael Termonepenadu: TEMJIONPOBOJHOCTb, KOHBEKLHS, W3IIyUYCHUE.
VY nenbHas TEIIOEMKOCTD BellecTBa. Komn4yecTBo TEMIOTH IPU TEIUIONEpeayde.

[Tonsitne 06 ammabatHoMm mpomecce. [lepBplii 3aKoH TepMoauHAMUKH. [IpuMmeHeHHE
MEPBOIro 3aKOHA TEPMOAMHAMHUKY K M3omporeccam. [ padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TennoBbie MamuHb!. [IpuHIMBI 1eHCTBHS TETIOBBIX MammH. [IpeoOpa3oBanus sHEpTUn
B TEIJIOBBIX MamnHax. KoaddunueHT nonesnoro nerctus TerioBoi Mamuael. [ukn Kapro u
ero K03 GUIMEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUYECKUE MPOOIEMBbI TETIOOHEPTE€TUKH.

TexHuyeckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHME: JABUIATENb BHYTPEHHEIO
cropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHEP.



Jlemoncmpayuu

N3menenne BHyTpeHHEH SHEpPruu Teja MpPU COBEPIICHUH DPAOOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ ACHCTBHEM CXKaTOrO BO3AyXa, HarpeBaHue >Qupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUACOAEMOHCTpALINs).

N3meneHnne BHyTpeHHEN 3HepTruu (TeMrepaTyphl) Teja Ipy TeIUIonepeaaye.

OmnbIT Mo aguadaTHOMY PaCHIMPEHUIO BO3yXa (OIBIT C BO3YIIHHIM OTHHBOM).

Monenu mapoBoii TypOHUHBI, IBUTATelNs BHYyTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yienpHOM TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u KouaeHcauusa. Hcmapenne wu kumneHue. AOCONIOTHAS W
OTHOCHUTEIbHAs BIAXKHOCTh Bo3Ayxa. HacklmeHHsbIi nap. Y ienpHast Teriora napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHMUS.

Teépnoe Tteno. Kpucramnmyeckue u amopdHbie Tena. AHHU3OTPONHS CBOWMCTB
kpuctaiioB. XKuakue kpuctamisl. CoBpeMeHHble MaTepHuainsl. [1naBnenne u KpucTayiu3aus.
VY aenbHas TeruioTa miasieHus. CyOnuManus.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHuyeckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJOpUMETpP, TEXHOJOTUU TMOJY4YeHHs] COBPEMEHHBIX MaTepuajoB, B TOM UHCIE
HAHOMAaTEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MapOB.

Kumnenve npu MoHMKEHHOM JIaBJICHHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

HaGmronenne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTHIECKOTO BEIECTRA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenue oTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pasnen 4. daekTpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpusanust Tel. OJEKTpUYecKuil 3apsa. [[Ba Buaa 3IEKTPUYECKUX 3apsioB.
[IpoBOAHMKH, ANDIIEKTPUKHU U TOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

BszaumoneiictBue 3apspoB. 3axkoH Kymona. ToueuHbIi  ANEKTpUYECKUH  3apsia.
Onektpuyeckoe mone. Hampsoxk€HHOCTh 3nekrpuueckoro moss. [IpuHIun cynepno3unuu
3JEKTPUUECKUX NoJeh. JINHUY HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun osnekrpocratmdeckoro mois. [lorennuan. Pa3HOCTH MOTEHIMATIOB.
[IpoBOAHMKY M AMDIICKTPUKH B AIEKTPOCTATUUECKOM ToJie. [[urnexTpudeckas MpoOHUIIAeMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOIO0 KOHJIEHCATOpa. DHEpPrus
3apsKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCcTpoiCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE JJIEKTPOMPHUOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
arnmapar, CTpyWHbIA PUHTEP.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHIUII JEHCTBUSA DJIEKTPOMETPA.

B3aunmopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.



DIEKTPUUYECKOE TTOJIE 3apsHKCHHBIX TEl.

IIpOoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUuecKasl 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAU IUIACTHH,
PAcCTOSAHUA MEXAY HUMH U JUDJIEKTPUIECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku é paznuunsix cpeoax

ONEKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHHUS JIEKTPUYECKOrO TOKA. MICTOUHUKHM TOKA.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka IeTH.

DnexTpudeckoe COINPOTHBIICHUE. Y aensHOE COIIPOTHBIICHUE BELICCTBA.
[TocnenoBarenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMmHOCTb 37IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHWJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi rernu. KopoTkoe 3aMbIkaHue.

OneKTpoHHas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTb  CONPOTHBIICHUS
METAJIJIOB OT TeMriepaTypsl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

ITonmynpoBonHuku. CoOCTBEHHass W TNPUMECHas HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHKOBbIE TPHOOPHI.

OneKTpUYecKUid TOK B pacTBOpax M pacIulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
Juccoanus. IeKTPOoIIn3.

OnekTpuueckuid TOK B razax. CaMOCTOSTENbHBIM M HECaAaMOCTOSITENIbHBIM pa3psia.
Moumnnus. [Inazma.

TexHuyeckue yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, MCTOYHHKH TOKAa, 3JEKTpOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIILHBIC
npuOOpBI, TEPMOMETP COINPOTHBIICHUS, BAKYYMHBIH HOJ, TEPMHCTOPHI U (HOTOPE3UCTOPHI,
IIOJIyTIPOBOHUKOBBIM O, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LMIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
IIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

CMemaHHOE COEIMHEHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHue EKTPOABMKYILEH cuibl. KOpoTkoe 3amMblkaHHE TajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psag 1 IpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenue 2nEKTpOABMKYILIEH CHUIBI HWCTOYHMKA TOKA U €r0  BHYTPEHHETO
COIPOTHBIICHUS.



HabGmonenue anexrponusa.

MesknpeaMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISETCA C y4ETOM
COJepKATEIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMHd MaTeMaTHKH, OWOJOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouamus, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYYHOT'O MO3HAHUS:
SBIICHUE, HAy4YHBIH (akT, runoreza, ¢Guanyeckas BeNWYMHA, 3aKOH, TEOpHUs, HaONIOJIEHUE,
IKCIIEPUMEHT, MOICTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peumieHHWEe CUCTEMbl ypaBHEHUM, JuHEHHas QyHKuus, napadoia,
runepbona, ux TpaduKd M CBOWMCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIHU Ha
OCH KOOPJIMHAT, CII0’KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe IBWKEHHE B KHUBOU mpupoje, nuddys3usi, ocMoc, TeIIo00MeH
JKUBBIX OPraHU3MOB (BU/IbI TEILJIONEPEIAYH, TEINIOBOE PABHOBECHUE), NIEKTPUUECKUE SIBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TeJ, KUIKOCTEH W Ta30B, AJIEKTPHUECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: nmpeodpazoBaHKUE ABMKEHUH C UCTONB30BAHUEM MEXAHHU3MOB, YUET TPEHHS
B TEXHHUKE, MOIIIAITHUKY, MCIIOJIF30BAaHUE 3aKOHA COXPAaHEHHs MMITYJIbCa B TEXHUKE (paKera,
BOJOMET W Jpyrue), OBUTATeIb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH TOJTyUYEHHUsI COBPEMEHHBIX MaTEPHUaoB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTWH,  JJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MpHHTEP, HIEKTPOHArpeBaTENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIACC

Pasnen 4. diaekTpoauHamMmuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3auMoIeHCTBUE IOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJE.
Bekrop wmarmuTHOM wuHAYKOUHU. [IpyHIUMD Ccynepnosuuuud MAarHUTHBIX nojed. Jlunuum
MarHuTHOM MHAYKIMU. KapTuHa IMHUN MarHUTHOM MHIYKIMH TOJISI TIOCTOSIHHBIX MarHUTOB.

MarauTHOE 1Nose NPOBOAHMKA ¢ TOKOM. KapThHa NMHMNA WHAYKIMHA MarHUTHOTO IIOJIS
JUIMHHOTO INIPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneIT OpcTena. BzaumozeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.

Cuna Jlopenma, €€ Moayidb W HampaBlieHHE. JIBI)KeHHE 3apsyKEHHOW YacTUIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl JlopeHna.

SIBneHue DIEKTPOMArHUTHOM MHAYKUUU. [IOTOK BekTOpa MarHUTHOM MHIYKIIMH.
DNeKTpOABMKYIIAs CUJIa MHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKuuu Papanes.

BuxpeBoe 3neKkTpUuecKoe IOJe. DNEKTPOABIKYIIAs CWJIA MHAYKIMH B IPOBOJHHUKE,
JBUKYIIEMCS MIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenuna.

NHayKTUBHOCTE. SIBIEHNE CAaMOMHAYKIMU. DIEKTPOABMKYILIAsl CUJIa CAMOUHIYKIIUH.



DHeprusi MarHUuTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOICTBA M MPAKTUUYECKOE TPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
ANIEKTPOMATHUTHI, AJIEKTPOJIBUTaTENb, YCKOPUTENH AJIEMEHTapHBIX YacCTHUL, WHIYKIIMOHHAS
neyb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOIO IMy4YKa MArHUTHBIM MOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

BzaumopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue HNEKTPOMAarHUTHON MHAYKITUH.

[IpaBuno Jlenma.

3aBUCUMOCTD 3JIEKTPOJABUKYIIEH CUIIbI MHAYKIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

UccnenoBanue aeiicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON UHIYKITUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOJ1€OAHUSA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYeCKHe KoneOaHus. [apMoHUYecKHe
konebanus. Ilepmon, wacrora, amrumtyna u (aza komebanuit. [lpyXWHHBIH MasTHHK.
MaTteMaTuuecKkrii MasiTHUK. YpaBHEHUE TapMOHUYECKUX KoyieOaHui. [IpeBpamenne sHeprun
MIPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMArHUTHBIE KOJNEOAHUS B MICATLHOM
KOJICOATEeTbHOM KOHTYpE. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMH U AJIEKTPOMArHUTHBIMU
koneOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUU B UICATHHOM KOJIeOATETHHOM
KOHTYDE.

[IpencraBneHue o 3aryxarwmux KoueOaHUsSX. BbIHY ICHHbIE MEXaHHUECKUE KOJICOAHMS.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

ITepemennbiii Tok. CHHYCOMAAIBHBIN NEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya U MOTPEOICHHE 3IEKTPHUUECKON IHEPIHH.
OKOJIOTUYECKME PUCKH TMpU MPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa wHCmonb30BaHUS
3JIEKTPO3HEPIUU B TOBCEHEBHOM KU3HH.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB  KoJjeOaTeNbHOW  CHUCTEMBbl  (NMPYXUHHBIA — WJIH
MaTeMaTHYECKUN MasTHUK).

HaGmronenue 3atyxaronmx KoiaeOaHui.

HccnenoBanue cBONCTB BBIHY XK ACHHBIX KOJI€OaHUH.



HaGmonenue pezonanca.

CB0oOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcmuinorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKa M HamlpsOKEHUS OT BPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc mpu mocienoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTHU U
KOHJIEHCATOopa.

Mopenb TUHUN 3IEKTPOIepeIadm.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

NccnenoBanue 3aBUCUMOCTH NEpUOA MalbIX KoJieOaHHUM Ipy3a Ha HUTU OT JAJIMHBI HUTH
Y Macchl rpysa.

HccnenoBanue mNepeMEHHOr0 TOKa B ILENM W3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbLe 60IHbL

MexaHu4yeckre  BOJIHBL,  YCJOBUS  PaclpOCTpaHEHHS. [Tepuon. CkopocTthb
pacripocTpaHeHUsl U AnuHa BonHbL. [lomepeuHble W mpoaoibHbIe BOJHBL. MHTepdepeHims u
TUQpaKus MEXaHMYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IIy4YEHHS DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexrpoMarHuTtHOi BosHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaXCHHE, IpeIOMIICHHEe, NoJspu3anus, audpakuus, unreppepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIxkana 3neKTPOMArHUTHBIX BOJH. [IppuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguocBsI3u U TeneBuAcHUs. Paguonokamus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl.

TexHuyeckue ycTpoiCTBa W MPAKTHUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl AUArHOCTUKA B TEXHHUKE W MEAMIIMHE, pajap, paguoNpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE TIOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Teno kak UCTOUYHUK 3BYKa.

Habmronenue orpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJH.

Habmonenne nnrepdepeHunu u Tupakiind MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenne cBS3W TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJIOW W YacTOTOM
KoJIe0aHui.

HccnenoBanne CBOWMCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, UHTepEepeHLUs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsMonuHeilHOe pacnpocTpaHEHHWE CBETa B OJHOPOJIHOMN
cpene. JIyd cBeta. ToueuHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHHne H300paKeHUH B TIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHBl TNpPETOMIICHUS CBeTa. AOCOJIOTHBIA TOKa3aTeNb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHblil yroja HOJHOTO BHYTPEHHETO
OTpaKECHHUS.



Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro cera. L{ser.

Cobuparoriue ¥ paccenBaromye JdUH3bI. ToHkas nuH3a. DOKYCHOE pAcCTOSHHUE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n3o0pakeHnil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOU JIUH3bL. Y BEJIMYECHUE, 1aBAEMOE JINH30M.

[Ipenenpr TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. HWaTepdepenmms cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUST MAKCUMYyMOB I MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(DA3HBIX
KOT€PEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. JudpaknuoHHas pemérka. YciaoBue HAOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Honspuszanus ceera.

TexHudyeckue ycTpOCTBa M TPAKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
IPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, IU(paKIUOHHAS
pemETKA, TTOISAPOU/I.

Jlemoncmpayuu

[IpssmonuHEiHOE pacIpOCTpaHEHUE, OTPAaXEHUE U IpeloMieHHe cBeTa. OnTudeckue
puOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mozenb CBeTOBOIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

Monenn MUKpOCKOIa, TEIECKOTA.

HaGmonenue nnrepdepeHimu ceera.

Habmonenue qudpakuum cBeTa.

Habmonenue aucnepcuu cBera.

[losyyeHne cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ MOMOIIbI0 TU(PPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenune nokazaresns MpeoMIIEHUs CTEKIa.

HccnenoBanue cBOMCTB M300payKEHHI B JIMH3AX.

HaGmonenue qucnepcun ceTa.

Pa3nen 6. OcHOBBI crIeHAJIBLHON TEOPUH OTHOCUTEJIBLHOCTH

I'panuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHukW. IlocTynaTel cnienyalbHONM TEOPUHU
OTHOCUTEJIbHOCTU: HMHBAapPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMme, MPHUHIIMII
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILLIEHUE JITTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPTUs MOKOSL.

Paspnen 7. KanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®oronsl. Popmyna [Tnanka cBsa3u 3Heprun (POTOHA € €T0 YACTOTON. DHEPTUS U UMITYJIBC
dboToHa.

OtkpeiTie u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3aKOHbI
doroaddekra. Ypasuenue DitHmreitna 1 porosdpdexra. «Kpacnas rpanuna» porosddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.



XUMHUYECKOE ICHCTBHUE CBETA.

TexHuyeckue ycTpoHCTBAa M TNMPaKTUYECKOE MpHUMEHEHHe: (HOTOINEMEHT, (OTOAATUUK,
conHe4Hast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodDPeKTa.

Cetoauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopenp atoma Tomcona. OmnbiTel Pezepdopaa no paccessHuto o -yactuil. [InanerapHas
mozenb aroma. Iloctynarel bopa. M3nyuenue u noriomenue GoToHOB MpU Mepexosie atoma ¢
OJIHOTO YPOBHsI dHepruum Ha napyro. Bunel crnektpoB. CHEKTp ypOBHEH 3HEpruMM aroma
BOZIOpPOAA.

BounHoBbie cBolicTBa yacTull. Bonubl ge bpoinsa. KoprnyckyisipHO-BOJIHOBOM 1yaiu3Mm.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYEHHUE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHME: CIHEKTpaJbHBIM aHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI JIa3epa.

Habumroienne nuHelvaThIX ClIEKTPOB U3JTyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

HabmoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOUIME  CJIOXHOCTh  CTpoeHHus  sapa.  OTKpeITHE
pannoakTuBHOCTH. OmnbiTel  Pesepdopna mno omnpeaeneHu:o cocTaBa  paglioOaKTUBHOIO
u3nydeHus. CoiicTBa anbda-, 6eta-, raMMa-u3nydeHus. BiusHue palnoakTHBHOCTH HA KUBBIE
OpraHU3MBl.

OtkpbiTHE TIpoTOHA M HeWTpoHa. HyknoHHas mopens snpa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M3oromsl.

Anbda-pacnaa. DIeKTpOHHbBIN M MO3UTPOHHBIN OeTa-pacnan. ['aMma-uznyueHue. 3akoH
PaavoOaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKIIOHOB B sizipe. SnepHbie ciitbl. JledekT Macch spa.

Snepubie peakuuu. JleneHue u cuHTE3 A1ep.

SAnepusiii peaktop. Tepmosaepubiii cuHTe3. [IpoGneMbl W MEPCHEKTUBHI SACPHOM
DHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOACHHS U PErUCTPALUH 3JIEMEHTAPHBIX YaCTHIL.

®dyHnaaMeHTanbHbIE B3auMoeicTBus. EquncTBo pusnueckoit KapTUHBI MUpA.

TexHuueckue yCcTpOHMCTBAa U MPAKTHUECKOE MPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukiamHoe W MHUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. ConneuHass akTuMBHOCTb. Mcrounuk sHeprun ConHua u 3BE371. 3BE3MABI, HX
OCHOBHBIE XapaKTepUCTHKHU. Jlnarpamma «CHEKTpaJIbHBIM KJIacC — CBETUMOCTBY». 3BE3[BI
[JIaBHOM TOCJIE0BAaTENbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOTOUMH COJIHLA U 3BE3/T. DTalbl )KU3HU 3BE3L.

Mneunsiii [yt — nama [Mamaktuka. Ilonoxkenune u neuxenune ConHua B ['anmakTuke.
Tunsl ranaktuk. Paguoranaktuky u kBa3zapbsl. YEpHbIE IbIPHI B s/ipaX rajJaKkTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopwus
Bbonbmioro B3peiBa. PennkroBoe n3nydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo0iaeMbl aCTpOHOMUH.

Yuenuueckue nabarooenus

Habmronenus HeBOOpYKEHHBIM TJ1a30M C UCTIOJIb30BAHUEM KOMIBIOTEPHBIX MPUITOKEHHMA
JUISL OTIPE/ICIICHNUS TIOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoro nosymapus 1 sipkue 3BE3/bL.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [lyTu.

O06o0maroniee NOBTOpPeHUE

Ponp Qu3uku M acTpOHOMHH B SKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMAILHON W
TUYECKON cdepax IesTeTbHOCTH YeNOBEKa, pOJib M MeCTO (HU3MKH M acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHON KapTUHE MHpa, pOJb (QU3NYECKOW Teopur B (HOPMHUPOBAHUU
MPEACTaBICHUN O (pU3MYecKor KapTHHE MHpa, MECTO (U3MUECKOW KapTHHBI MHUpa B 0OIIEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

MesknpeamMeTHble CBSI3H

Nzydenue kypca ¢usmkm 6a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBISETCS C y4&TOM
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBsI3e € KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpeomemnsie nouamus, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO IO3HAHMS:
SBJICHHE, HAy4YHBIH (hakT, THrore3a, (Qu3MUecKas BEJIMYUHA, 3aKOH, TEOPHs, HAONIOJICHHE,
SKCHEPUMEHT, MOJEINPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETPHUUECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U HX
NPOCKIIMH Ha OCH KOOPJAWHAT, CII0KEHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHH,
MpU3HAKU 000U TPEYTrOJIbHUKOB, ONPEeICHNE TUIOIAIN TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snextpuyeckue SBICHHUS B KUBOW HpUpOJE, KolieOaTeNbHBIE IBUKCHHUS B
JKUBOU IIPUPOJE, ONTUYECKUE SIBJICHMS B JKMBOW IPUPOJE, ACUCTBUE paJUallUM HA KUBBIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX Ted,
MEXaHHM3Mbl 00pa30BaHUs KPUCTATUIMYECKOM PEIIETKY, CIIEKTPAIbHBIN aHaTu3.

l'eoepaghus: MarHUTHBIE TONMIOCAa 3eMJTH, 3aJIe)KM MAarHUTHBIX pyJ, GpoTochEMKa 3eMHOM
MOBEPXHOCTH, MPEACKa3aHNE 3eMJIETPSCEHUH.



Texnonozus: AMHUM JIEKTpPOIIEpeaay, FEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEb,
WHIYKIIMOHHAS TI€Yb, pajiap, paauonpUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBocnne ydyeOHOro npeamera «@Du3uka» Ha ypOBHE CPEIHEro OO0IIero oOpa30BaHHUS
(6a30BBIf  YpPOBEHB) JOHKHO OOECHEYUTh JOCTHIKEHHWE  CIEAYIOIMX  JUYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOTO mpeamera «Dusnka» JOKHBI OTpaxartb
TOTOBHOCTh M CLIOCOOHOCTh 00yYaromuXcsi PyKOBOACTBOBATHCA C(OPMUPOBAHHON BHYTpEHHEN
MO3ULHUEH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALMM, TO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM pPOCCHHCKOTO  OOIIecTBa,
paciMpeHue XU3HEHHOTO OIbITa M OMNbITa JAESTEIBHOCTH B MPOLIECCE peal3allud OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OOydYalomIerocs KakK aKTHBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUMCKOr0 00IIECTBa;

MPUHITHE TPATUIUOHHBIX OOIIEUEIOBEYECKUX T'YMAaHHUCTUUYECKUX U JE€MOKPATUYECKUX
LIGHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO NESATEIFHOCTh B HMHTEpecax Ipa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3aIliH;

YMEHHE B3aUMOJECHCTBOBaTh C COLMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSAMU 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa’/1aHCKON UAEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUMCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

4) 3cTEeTUYECKOT0 BOCTIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA, IPUCYIIETO
buznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

WHTEpEC K pa3nu4HbiM chepam mnpodeccHoHANIBHOW eSTETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3WUKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOp OymIyIIeH
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JacT (U3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYpBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE U OCYIIECTBICHUE JECUCTBUU B OKPY KAIOWIEH Cpele HAa OCHOBE 3HAHMS
1eJied yCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

pacmupeHre OmbITa ACSITeNbHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUMN TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HaHUE [IEHHOCTU HAYYHOU JeATeIbHOCTH, TOTOBHOCTh B MPOLIECCe U3yUYCHUS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATENBCKYIO IESITEIIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBIE YHUBEPCAJbHbIE YUeOHbIE JelCTBUS

ba3oBble Jlornueckue 1eMCTBUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPECIIATH LENU AeSITeIbHOCTH, 3a]aBaTh MapaMeTPbl M KPUTEPUH UX JTOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PU3UUIECKUX
SIBJICHUSIX

pa3zpabaTbiBaTh IUJIaH pemieHuss MnpoOJeMbl C  Yy4ETOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKHU MOCIICACTBUI JESITEIBHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSX pEalbHOrO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciienoBarebCKue 1eHCTBUS:

BJIQJIETh Hay4YHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHU M METOIAaMH (U3NYECKOM
HaYKH;

BIIQICTh HABBIKAMH Y4EOHO-HCCIIEIOBATENBCKOW U MPOCKTHOU JESATEIBHOCTH B 00JIacTH
(GU3UKH, CMOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHUS
3aja4 (pU3NUECKOro coepkaHus, IPUMEHEHHUIO Pa3IMYHbIX METOJJOB IMO3HAHUS;

BJIQ/IeTh BUAAMH JCSATENBHOCTH MO TMOJIYYEHHI0 HOBOTO 3HAHUS, €r0 WHTEPIIPETAlNH,
npeoOpa3oBaHNI0 W TPUMEHEHUI0 B PA3MYHBIX YUYEOHBIX CUTYallMsSX, B TOM YHCJIE MPHU
CO3/JaHUU yUYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh TPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIM3MpOBaTh 3a7ady, BBIIBUTATbH
TUMNOTE3y €€ pelIeHHs, HaxXOOUTh apryMEHThl Uil JO0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aQHAJM3UPOBATh TIOJYYEHHBIE B XOJI€ pEUICHUs 3a7aud pPe3yJIbTaThl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYyIHPOBATh COOCTBEHHBIE 3a/layll B 00pa30BaTEeNbHOMN NESTEIBHOCTH, B
TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPHUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 00IaCTh KUZHEICATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTell;

BBIJIBUTaTh HOBBIEC UJIEU, TTPEAJIaraTh OPUTMHAIbHBIC MOAXOAbI U PEIICHHUS;



CTaBHUTH MPOOJIEMBI U 3aJ]a9H, Oy CKAIOIINE albTePHATHBHBIEC PEIICHHUS.

Paborta ¢ nnopmanmeii:

BJIQJIETh HABBIKAMH MOJy4eHHs MH(popManuy (U3N4ecKoro copepKaHusi U3 UCTOYHHKOB
pasHBIX THUIOB, CaMOCTOSATENIBHO OCYIIECTBIATH IIOMCK, aHAIW3, CHUCTEMAaTU3alUI0 U
MHTEPIPETANNIO0 HHPOPMALIUU PA3THIHBIX BUJOB U (OPM MPEICTABICHHS,;

OLICHUBATh JJOCTOBEPHOCTh HH(OpMaNny;

UCTIONIB30BATh CpEACTBAa HMH()OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
peIIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHM3alMOHHBIX 33/Ja4 C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MTaCHOCTH, TUTHEHBI, PECypcocOepekeHus, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3J1aBaTh TEKCTHl (U3UUECKOTO COJACP)KaHMS B Pa3IM4YHBIX (opMarax C y4ETOM
Ha3HaueHUs uWHPOpMAMM U IEeJeBOW ayAUTOPUH, BBHIOMpas ONTUMAIbHYIO (opmy
NPEeCTAaBICHUS U BU3YaIH3allNH.

KoMMyHnKkaTHUBHBIE yHUBEPCAIbHBIE YUeOHbIe 1elCTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM JESTEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYallMi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M HHIUBUYalIbHOU PabOTHL;

BBIOMPATh TEMAaTHKy W METOJbI COBMECTHBIX ACWCTBUI C YYETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

MPUHUMATh 1M COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATb M KOOPAUHUPOBATh
JIEUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBJATH IUIAH JECHCTBHM, pAaCHpPENEsITh POJIUA C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh KAUYECTBO CBOETO BKIIAJA U KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIHIA pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WUJEU C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEICHHE B pA3JIMYHBIX CHUTYyalLUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryjasiTuBHbIe YHHMBepPcaJbHbIe YUeOHbIE TeCTBHS

Camoopranmusanus:

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATEIbHYIO JESTENLHOCTh B 00JacTH (DU3UKU U
ACTPOHOMMH, BBISIBIATH MPOOJIEMBI, CTABUTh U ()OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbBHO COCTaBJISATh IUJIAH PEIICHUs] pacu€THBIX U KAa4eCTBEHHBIX 3ajay, IiaH
BBIMIOJHEHUSI TMPAKTUYECKOM paboThl € Y4YETOM HMEIOUIUMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

pacmmpsTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAThH €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
peuenue;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHMIO U TMPOSBICHUIO JSPyAULMU B o0nactd (U3MKH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBbTYPHBIH YPOBCHbD.



CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JAESITEIHHOCTb, OLICHUBATDH
COOTBETCTBUE PE3yIbTATOB IIEIISIM;

BJIQJIETh HaBbIKAMH [TO3HABATEIHHON pedieKCUn Kak OCO3HAHMSI COBEPIIIAEMBIX JIEHCTBUIA
Y MBICJIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHUIA;

WCIOJIb30BaTh NPUEMBI pedIeKCHU AJIsl OLIEHKH CUTYyalllH, BEIOOpAa BEPHOTO PEIICHNUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIM3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

MIPUHUMATD ce0s1, TOHUMasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIU3€E PE3yIbTaToOB AEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce 1ocTHKEHUST JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI MO (U3UKE
UL YPOBHS CpedHEro oO0miero o0pa3oBaHus Yy OOyYarolIuXcsi COBEPIICHCTBYETCS
SMOILMOHANBHBIN UHTEJUIEKT, MIPpeIoiaralonuii copMHUpOBaHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAILEHOE COCTOSIHHE,
BUJICTh HAIMPABJICHHS PA3BUTHUS COOCTBEHHON SMOIMOHANBHOW c(ephl, OBITh YBEPEHHBIM B
cebe;

caMoperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, yMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHHE, CIOCOOHOCTh AaNalTUPOBATHCA K 3MOILMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAalLlMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHIO LIEU M YCHEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE J€HCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEHH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATBFHOE COCTOSHUE APYTHUX,
YUUTBIBaTh €r0 TMpPH  OCYIIECTBICHUH OOIICHUS, CHOCOOHOCTH K COYYBCTBHIO U
COIEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOLLIEHUS C JPYTUMHU
JOABMH, 3a00TUTHCSI, TPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

IHNPEAMETHBIE PE3YJIBTATbBI

K koniy obyuenust B 10 kiacce nmpeiMeTHble pe3yJbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCS] YMECHHM:

JIEeMOHCTPUPOBATh Ha MpPUMEpPaxX pojib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOU
JeITEeIILHOCTH JIIOJICH;

YUUTBIBaTh TI'PAHUIBI NPUMEHEHHUsS H3YYEHHBIX (DU3MUECKMX MOJENeH: MarepuanbHas
TOYKa, MHEpLHUAIbHAs CUCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MACANbHBIA Ta3, MOJEIn
CTPOEHHUs T'a30B, KUAKOCTEH U TBEPABIX TE€J, TOUCUHBIM IEKTPUUECKUHN 3apsi IIPU PELICHUU
bu3nUecKux 3a1a4;

pacro3HaBaTh (pu3MUYecKue SBICHUS (MPOIECChI) M OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPHUM CTPOEHUS BELECTBA U AJIEKTPOJAWHAMUKH:
paBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JBI)KEHUE TI0 OKPY)KHOCTH, WHEPIHSA, B3auMOJEHCTBHE Teil, Iuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHME KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tesl IpU HarpeBaHWUU
(oxJaXKJeHNN ), TEIJIOBOE paBHOBECUE, UCIIApEeHHEe, KOHIEHCAllus, IIJIaBJIeHUE, KpUCTAITU3aIus,
KUIIEHUE, BIAXXHOCTh BO3[yXa, MOBBILIECHUE AABJICHUS ra3a IpU €ro HarpeBaHUHM B 3aKPBITOM



cocyJie, CBSI3b MEXIYy MapaMeTpaMH COCTOSIHMS raza B HM30MpOIeccax, AJIEKTpU3alus Ted,
B3aUMO/ICVCTBUE 3aPSI0B;

OIUCHIBATh MEXAaHUYECKOE JBMKEHME, UCIONb3Yys (pU3HUECKUe BEJINYMHBI: KOOPIUHATA,
yTh, MIEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMILYJIbC TENa, KHHETHYECKas
9HEprusi, MOTEHLUaNbHAsl SHEPrusi, MEXaHWuyeckas paboTa, MEXaHHMYECKas MOILHOCTb; IpPH
ONHCaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOJNb3YEMBIX BEIMYUH, MX
0003HAYEHMS U €AUHULIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (U3NUECKYIO BEIIMUUHY
C ApyTMMM BECINYHNHAMU,

ONMCHIBATh H3YUYCHHBIE TEIUJIOBbIE CBOMCTBA TE€J1 W TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
(¢u3nueckue BENMUYUHBL: JABJIEHHE Tra3a, TEMIIEpaTypa, CpeAHsAs KHHETUYeCKas SHEeprus
XaOTUYECKOI0 JIBH)KEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHAas CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTBI, BHYTPEHHSS SHEPrusi, padora ra3a, Ko3QpQHUIUEHT MOJE3HOrO JCHCTBHS TEIJIOBOTO
JIBUTATEIIS; TPU ONHCAHUHM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX
BEIMYMH, HUX OOO03HAUYEHUS M E€JUHMLBI, HAXOAWUTh (OPMYJbI, CBSA3BIBAIOLINE JaHHYIO
(GU3NUECKyI0 BETUUHHY C APYTUMU BEIUYHHAM;

ONHCHIBATh M3YUEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBJICHUS
(TIportecchl), UCTIONB3Ys (PU3UYECKHE BETHUMHBI: AIIEKTPUUCCKUHA 3apsii, JIEKTPHYECKOE TOJIe,
HaNpPsOKEHHOCTh IOJIA, TMOTEHIHMAJ, Pa3sHOCTh IOTEHIHUAJIOB; IPH ONHCAHUU IIPABHIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAU€HUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMUY;

aHAM3UPOBATh (PU3MUECKUE TPOIECCHI W SBICHHS, WCHOIB3YsI (U3NUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHHs
MEXAHUYECKOM SHEPTHUH, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIINUI CYNEPIIO3ULIUN CUJI, TPUHLIMII
paBHONpAaBUsA WHEPLMAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHMS BEILECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpPEOHEM KHHETUYECKOW 3HEPIMHM TEIIOBOTO
JBUKEHHUSI MOJIEKYJl C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPAaHEHHs DJICKTPUUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pas3anyarbh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOEe BBIPAKEHHE U YCIOBHs (IpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIBI JCHCTBUS MalllWH, OPUOOPOB M TEXHUYECKUX
YCTPOMNCTB; pa3iuyaTh yCJIOBHs UX O€30M1aCHOIO MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

BBINOJIHATh 3KCIEPUMEHTBl MO HCCIIEOBAaHUI0 (U3NYECKUX SIBICHUH M IMPOLECCOB C
UCTIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, TMpH 3ITOM  (POpPMYyIHPOBATH
npobiemy/3agady ¥ THIIOTE3y yYeOHOTO OKCIEpUMEHTa, COOMpaTh yCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOBI;

OCYILECTBIISATh TNpPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BBIOMPATh ONTUMAIIBHBIA CHOCOO WM3MEPEHHS W HUCIOJIb30BAaTh H3BECTHBIE METOMbI OLEHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEZIOBAaTh 3aBUCHUMOCTH MEXAYy (U3MYECKMMH BEIMYMHAMM C MCIIOJIb30BaHUEM
OpSMBIX H3MEpPEHUH, NpU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHUPOBATh Ppe3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKHX BEIUYMH B BUAE TaOIMIl ¥ TpaduKOB, A€TIaTh BHIBOIBI
0 pe3yJIbTaTaM HCCIIEIOBAHNUS;

coOuoaTh MpaBwiia 0€30MacCHOrO TPyAa IMpH NPOBEICHUM HCCIEJOBAHUN B pPaMKax
y4eOHOTrO SKCIIEPUMEHTa, Y4YeOHO-UCCIIEAOBATENLCKOM W TMPOEKTHOM JesITEeIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00paTopHOro 000pyIOBAHHUS;



pemaTh pacdy€THBIE 3aJaud C SBHO 3aJaHHOM (U3UYECKON MOENbIO, HCIIONb3Ys
(u3nueckre 3aKOHbI ¥ MPUHIIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS 3a7a4 BBIOMPATh (PU3HUECKYIO
MOJI€JIb, BBIIAEIATH (U3UUECKHUE BEIMUMHBI U (OPMYJbI, HEOOXOIUMBbIE Uil €€ pelIeHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOTO 3HAUeHUS (PU3HUUECKON BETMYUHBI;

pelaTh KaueCTBEHHBIE 3a/layd: BBICTPaUBaTh JIOTMUECKH HENPOTUBOPEUMBYIO IIETIOUYKY
paccyXJIeHHI ¢ OOpPOoi Ha N3yYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIOJb30BaTh TPU pEIIeHUH YYeOHBIX 3ajjad COBPEMEHHbIe HMH()OPMALMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUU M TPEJICTaBICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW MH(OPMALWHU, MOJYyYECHHOH M3 Pa3WYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HHPOPMALUIO;

MIPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBbIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJB30BAaTh TEOPETUYECKHE 3HAHUS MO (HU3MKE B TIOBCEIHEBHON JKWU3HU IS
obecrieueHnst 0€30MAaCHOCTH MpU OOpaIeHuu ¢ MPUOOpPaMU UM TEXHUYECKUMH YCTPOWCTBAMH,
JUISL COXPaHEHHs! 370pPOBbsl M COOJIOACHUS HOPM 3KOJOTMUYECKOTO MOBEJEHHS B OKpYKarolen
cpene;

paboTaTh B TpYyIIIE C BBIIOJHEHUEM Pa3JIMYHBIX COLHAJIBHBIX pPOJEH, IIaHUPOBATh
paboTy Ipymiibl, palMOHAIBHO paclpeleniaTh OOA3aHHOCTU U IUIAHUPOBAaTh JIEATEILHOCTh B
HECTAHAAPTHBIX CUTYalUsX, aJCKBaTHO OLIEHUBATh BKJIAJ Ka)IOTO U3 YYAaCTHUKOB I'PYMIbI B
peleHre paccMaTpuBaeMon PoOIEeMBI.

K koniy o0ydenust B 11 kiacce nmpeiMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh Ha MpPUMeEpaxX poib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOU
NeSITeILHOCTH JIIOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3MUECKUX MOJeNei: TOYeUHBIN
NIEKTPUUECKUI 3apsill, JIyd CBETa, TOYEUHBIH HCTOYHMK CBETa, sAJEpHas MOJENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MU peleHnH GU3NYECKUX 3a/1a4;

pacro3HaBaTh (HU3MUECKUE SBJICHUS (IPOLECChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAHTOBOW (DU3WKHU: JEKTPUUECKAs MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHuTHOE JEeMCTBUSA TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
UHIYKIUS, JecTBUE MarHUTHOTO MOJI Ha NPOBOAHMK C TOKOM M JIBUXKYIIMHCS 3apsn,
JJIEKTPOMArHUTHbIE KOJIEOAHHWS M BOJHBI, NPSIMOJMHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHE, NpeJoMJIeHHE, MHTepepeHuus, Tudpakiuus U MOJISpU3alUs CBETa, JUCIEPCUs
cBera, (orosnekTpuueckuii 3pdekt (pororddexT), cBeTOBOE MaBlieHHE, BO3HUKHOBECHHE
JMHEHYaTOro CHEeKTpa aToMa BOAOPO/A, ECTECTBEHHAs: U UCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONMCHIBATh M3YUEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIIUYHBIX CPEM) U 3JIEKTPOMArHUTHBIE SIBIECHUS (TPOLIECCHI),
UCTONB3ys (PU3MYECKHE BEIMUYUHBL: DJIEKTPUYECKMH 3apsij, CHia TOKa, D3JICKTPUYECKOoe
HanpspKEHUe, 3JIEKTPUYECKOe COIMPOTHBIIEHHE, Pa3HOCTh HOTEHIMAJIOB, 3JIEKTPOABMIKYILAS
cuia, pabora TOKa, HMHAYKIHMS MarHuTHOro Tmouns, cuia Awmmepa, cuina Jlopenna,
MHAYKTUBHOCTh KaTyILIKH, SHEPTUsl IEKTPUUYECKOTO U MarHUTHOTrO IMOJEH, Mepruoa U 4acToTa
KoJIeOaHUH B Koie0aTeIbHOM KOHTYpE, 3apsii M CWiIa TOKa B IPOLECCE TIapMOHUYECKHUX
3JIEKTPOMArHUTHBIX KoJjeOaHuH, (POKyCHOe pacCTOsSHHME M ONTHYEeCKas CWJa JIMH3bI, MpHU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICH HCIOJIB3YEMBIX BEIWYHH, WX



00O3HaueHWsI W EAWHUIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONINE MAHHYIO (QH3UUECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAMU;

OMKCHIBATh HM3yUYEHHBIE KBAaHTOBBIC SBJICHHUS M MPOLIECCHI, HCIONB3Ys (hU3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPTUS U
UMITyJIbCc (POTOHA, TEpHOA TONypaclana, dHEPrusl CBS3M ATOMHBIX SJIep, NPH ONMHCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3UUYECKHII CMBICI HUCIHOJIB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE AAHHYIO (DU3MUECKYIO BEJIUMYHUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HAUCHNE (PU3UUECKOM BETMUUHBI;

aHATM3UPOBATh (PU3MUECKUE TPOIECCHl W SBICHHS, WCHOIB3YsI (U3NUECKUE 3aKOHBI U
OpUHLOUIBE: 3akoH Owma, 3aKOHBI TIOCJENIOBAaTENIBHOIO U MapajyieIbHOTO COEAMHEHUS
MPOBOJAHMUKOB, 3akoH JIxoyns—JIeHIla, 3akOH SJIEKTPOMArHUTHON WHAYKIHMH, 3aKOH
NPSMOJIMHEHMHOTO PacIpOCTPAaHEHHs CBETA, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHEHHE OUHIITEeHHa I (PoTtodrddekrra, 3aKOH COXpaHEHUsS HHEPTUU, 3aKOH
COXpaHEHUS HMITyJIbCca, 3aKOH COXPAaHEHHUS DJJEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIa, MOCTyJaThl bopa, 3akOH paaMOaKTUBHOTO pacraja, Mpu STOM pa3indyaTh
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE W YCJIOBHUS (TpaHULIb,
00JacTh) IPUMEHUMOCTH;

OTIpe/IeIIATh HANpaBiIeHHE BEKTOpa MHAYKLUWHW MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuibl JlopeHna;

CTPOUTH M OTMHCHIBATh N300paskeHNe, CO3/1aBaeMOE TNIOCKHM 3€PKaJIoM, TOHKOH JTMH30M;

BBITIOJIHATh IKCTIIEPUMEHTHI IO HCCIIECIOBAHUIO (DU3MYECKUX SIBICHUH M TIPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U  KOCBEHHBIX HW3MEpPEHMil: mnpu 3ToM  (HOpMYyIHPOBATH
npobiieMy/3ajauy M THUIOTE3y y4eOHOro OKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYILECTBIISATh TPSIMBIE M KOCBEHHBIC HM3MEpeHUs (PU3MUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA CHOCOO WM3MEPEHHS W HUCIOIb30BAaTh W3BECTHBIE METOMABI OLEHKH
MOTPEIIHOCTEN U3MEPEHNUI;

WCCIIeIOBaTh 3aBUCHUMOCTH  (PU3MYECKUX BEIMYMH C HCHOJIB30BaHHUEM MPSMBIX
U3MEPEHUIl: NPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOyYECHHON
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE TaOMMI © TpaduKOB, NeNaTh BBIBOABI II0
pe3ybTaTtaM UCCIIeJOBAHMUS;

coOnrofaTh mpaBuia OE30MaCHOTO TpyJda MpH MPOBEACHUHM HCCIEIOBAHUNA B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4YeOHO-UCCIIEAOBATENILCKOM W TPOEKTHOM JEsTeIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000PyOBAHNUS;

pemath pacy€THbIE 3aJayd C SBHO 33JaHHON (U3MYECKONW MOJENbl0, HCIONb3Ys
dbuznyecKkre 3aKOHbI ¥ PUHITUIBI, HA OCHOBE aHallM3a YCIOBUS 33J]a4H BHIOMPATh (PU3HUECKYIO
MOJICNIb, BBIACIATH (PU3UUECKHUE BEIHMUMHBI U (OPMYJBI, HEOOXOIUMBbIE UId €€ pelIeHus,
IPOBOJUTH PACUYETHI M OLICHUBATH PEATbHOCTH IMOJTyY€HHOTO 3HAUEeHUS (PH3HUUECKON BEITMYMHEI;

pelaTh KaueCTBEHHBIE 3a/layd: BHICTPauBaTh JIOTMYECKHU HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJAeHUl ¢ OTOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJb30BaTh TPU pEIICHUH YYeOHBIX 3ajad COBPEMEHHbIE HH()OPMALMOHHBIC
TEXHOJIOTUH JUISI TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETALMU ¥ TIPEICTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HMH(POpPMAIUK, IMOJYYEHHON M3 Pa3MYHBIX HMCTOYHHUKOB, KPUTHUECKH
aHAM3UPOBATH MOTY4YaeMyr0 HHPOpMAIIHIO;

OOBSICHATH TNPUHIUNBI JCWCTBUS MAIMH, NPUOOPOB M TEXHHUYECKUX YCTPOMWCTB,
pa3nuyaTh ycIoBHS UX 0€30MaCHOTO MCIIOJIB30BAaHMS B TOBCETHEBHOM JKU3HHU;



MPUBONUTH PUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIECCOB OKPY>KAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUII;

WCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (HU3UKE B TIOBCEIHEBHON KH3HU IS
oOecrieyeHHs 0€30MaCHOCTU MpHU OOpallleHUH ¢ MPUOOpPaMU U TEXHHUYECKUMH YCTPOICTBaMH,
JUTSE COXPAaHEHHsI 37I0POBBSI M COOJIOZCHUS HOPM KOJOTHYECKOTO MOBEJICHHSI B OKPYIKArOIIEH
cpene;

paboTaTh B TpYIIE C BBIIOJIHEHUEM PA3IUYHBIX COIMAIBHBIX pPOJEH, IIaHUPOBAThH
paboTy TpymIibl, palMOHAIBHO paclpeleNiaTh O0S3aHHOCTU W IUIAHUPOBATh JIEATENLHOCTH B
HECTaHJIaPTHBIX CUTyalUsX, aJIEKBaTHO OIIEHMBATh BKJIAJ Ka)J0r0 U3 yYAaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpuBaeMoOi MPOOIEMBI.
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