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COJAEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu

AHasorossle 1 MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIepEMEIICHUSI MaTePHUATbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepunoa un yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKre yCTpOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U pEeMEHHBIC TIEPEIayn.

Llemoncmpayuu

Mogenb cucteMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue IBIKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

HampaBnenue ckopocTu NMpu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHBIE TIPOMEXYTKH BPEMEHU TPH PaBHOYCKOPEHHOM JBWXCHHUH C HAaYaJIbHOW CKOPOCTHIO,

PaBHOM HYIIIO.
N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCYETa.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoJibxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAIIMUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAICHHUS.

Tema 3. 3akoHbl cCOXpaneHUusn 6 MexaHuke

HNmnynbc MatepraibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX ToYeK. IMITynbc cuiibl U
M3MEHEHHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 HM3MEHEHMM KHHETUYECKOU
SHEPTHH.

[TorennmanbHas sHeprud. IloTeHuManbpHas SHEPTUs yIpyro AeGopMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM dHEePTruu CUCTEMBI Tell. 3aKOH COXPAaHEHHUsI MEXaHUYECKOUN dHEpruu.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMAIBPHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsI3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXAaHMUYECKOW HHEpPruu Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipHasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapakrep ABUKESHHS U B3aUMOICHCTBUS YaCTHUI BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUu
ujeanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHHETHYECKON SHepruu
TEIJIOBOTrO JABMKEHMS yacTull ra3a. [llkama remneparyp KensBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30ompoueccsl B HI€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3za, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHne Macchl BO3yXa B KIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHuM o0béMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucreMa. BHYTpeHHss 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
U7eanbHOro raza. Busl Terionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHHE. Y eJbHas
TEII0EMKOCTH BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TEITOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerI0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnoBoi MmamuHel. [y KapHo u ero
KO3 PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JIBUTATENb BHYTPEHHETO
Cropanusi, OITOBOI XOJOJMILHUK, KOHIUIIMOHEP.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKU O] JCHCTBHEM CIKAaTOT0 BO3yXa, HarpeBaHue r¢upa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BuaeOIeMOHCTpAIHS).



H3meHeHre BHYTpeHHEH 3Hepruu (TemMiepaTyphl) Tella Ipy TeIuionepeaade.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTHh BO3Ayxa. HachlmeHnHslil map. YienabHasl Temjiora mnapoodpa3oBaHUsl. 3aBHUCHUMOCTD
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucramnmaeckue u amopdubie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TeII0BOro HagaHca.
TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP U IICHUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJOI'NH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kurnenne npu NOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Habmtoienue HarpeBaHus ¥ MJIaBICHUS KPUCTAILTMYECKOTO BEIECTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsifoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid  3apsia.
Onektpuueckoe mone. Hanpsok€HHocTh anekTpuueckoro mois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MTOJIEN. JIMHNN HANPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpuueckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEL.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTUIeCcKast 3alluTa.

JMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM II0JIE.



3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOIIA/IM IIJIACTUH, PACCTOSIHUSA
MEXIY HUMH U JTU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHSI CYLIECTBOBAHUS JIEKTPUUECKOIO TOKa. VICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COETMHEHNE IPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTpOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoHIKOBBIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHUUeCcKre yCTpOMCTBA U MPAKTUUYECKOE PUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIH
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3JAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIIECHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBHXKYIIEH CHIIBI HCTOYHUKA TOKA M €M0 BHYTPEHHETO COTPOTUBIICHUS.

HabGmronenue anexrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymIeCTBISICTCS C YYETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Meswcnpeomemuvie nowsmus, CBA3aHHBIE C W3yYEHHEM METOJOB HAyYHOT'O TO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJISITMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YpPaBHCHUM, TUHEHHas GyHKIHS, Tapadoa, runepooa,
uX rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMU HAa OCHU KOOP/MHAT,
CJIO)KCHHE BEKTOPOB.

buonoecus: mexanndeckoe NBW)KCHHE B KUBOU mpupone, nuddysus, ocmoc, TemioooMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEAaUH, TEIJIOBOC PABHOBECHE), PJICKTPUUCCKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUIKOCTEH W Ta30B, JJICKTPUUYCCKHC
CBOMCTBA METAJIJIOB, DJICKTPOJIMTHYCCKAS JTUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKY, HCIIOJIb30BAaHME 3aKOHA COXpPaHEHHUs UMITyJIbCca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUA HOJIy‘-IeHI/ISI COBpeMeHHI)IX MaTepI/IaJIOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHC
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TATbBAHUKA.

11 KJIIACC
Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMACHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMoaeiCTBHME NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAyKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOJHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIUMH MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. /[[BHKeHHE 3apsHKEHHOM YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HIEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe moiie. DNEKTPOABIIKYIAs CUila MHIYKLIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHHueckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: ITOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.



OTKJIOHEHHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuY MHIYKIUYA MAarHUTHOTO TOJIS.

B3anmopeiictBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON MHAYKITUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoOJ1e0aHus

Konebarenprass cucrema. CBOOOTHBIE MexXaHWUYECKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHMYECKHUX KOJIeOaHUIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUST B HUJI€ATHHOM
KOJeOaTeIbHOM KOHTYpe. AHaJOTus MEXIy MEXaHUYEeCKUMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATHHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojieOaHUAX. BbIHYX/1eHHbIe MeXaHUYECKUEe KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemenHbIit Tok. CUHYyCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKON SHEPrHUH.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TMHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KoJeOaHui.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



HccnenoBanue 3aBUCMMOCTHY MEpHOa MAJIbIX KoJieOaHUl Irpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipysa.

HcenenoBanue NEpeMEHHOTO TOKAa B LENM W3 IIOCJIEIOBAaTEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexanuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
W januHa BoONHBL [lomepeunble W mponaosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opuenranus BekTopoB E, B, V B anexrpomarautHoi BoiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspuzanus, audpakuus, wuHrepdpepenuus. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHu4yecKkue yCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmtoienue oTpaskeHus U MPeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmroenue natephepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3M I'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHON Cpefie.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI MpEIOMJIEHHs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

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

CoOuparomue M paccenBaromue JuH3bl. ToHkass JuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHble MCTOYHHKH. Y CIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOI€pPEHTHBIX UICTOYHUKOB.



Hudpakmus  cera. Judpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOHI.

Llemoncmpayuu

[IpsimonuHeiHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBera. OnTudeckue
IPUOOPHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOIa.

Hab6nronenue naTepdEepeHIINN CBETA.

Habmonenue nudpaxiuu cera.

HabGmonenue qucnepcuu ceerta.

[TomyueHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne noisipu3ayu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIelIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl crenuanibHON TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTH MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHUE JUIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIIHCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOU. DHEPTUS U UMITYIHC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmeitna 1 pororddexra. «KpacHas rpanuna» gorosdppexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYeCKHEe YCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOMaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo GoTorddexra.

Cseroauo.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyyenue u mornomeHnue GOTOHOB IPU NEpexojae aToMa ¢
OJIHOTO YPOBHS 3HEPIUU Ha Jpyroi. Bunsl ciektpoB. CrieKTp YpOBHEN 3HEPIHM aTOMa BOJIOPO/A.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIIKE CII0KHOCTh CTpOEHU sapa. OTKPbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3ay4deHus. BinsHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHnas monens siapa ['eitzendepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacnaza.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl spa.

Snepusle peakuuu. JleneHue U CUHTES SAEP.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIE B3auMoecTBusA. EquHcTBO hrsnueckoit KapTUHBI MUpA.

TexHUYecKne yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTyuK MOHM3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKkoB 4acTUll (110 TOTOBBIM doTorpadusim).

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Dranbl pa3BUTUS acTpoHOMUU. [IpUKIamHOE 1 MUPOBO33PEHUECKOE 3HAUYEHNE aCTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkre 3BE3/bI, IIIAHETHI, NX BUINMOE JABHKEHUE.

Conneynas cucrtema.

Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHeprum CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CreKTpadbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
IoCJIICA0BATCIIbHOCTH. 3aBUCUMOCTH «Macca - CBETUMOCTBH» JJISL 3Bé3,£[ TJIaBHOHU
MOCJIeI0OBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTaBICHUS O
MPOUCXOXACHNUHU U 3Botonuu CoslHIA U 3BE3]T. DTambl )KU3HU 3BE3I.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpaxX TAJaKTHK.



Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0606ma. Pa3Geranme ramaktuk. Teopwust
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUISL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢(u3WkM w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOW, COUUATBHOW H
3TUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMHUU B COBPEMEHHOU
HAyYHOW KapTHHE MHUpA, poyib (U3UUECKONH Teopud B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nyecKoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocyliecTBIseTCs € Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (PYHKIMHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
NPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (puryp u oosEma te.

buonozcus: >nexrpuueckue IBJICHUs B )KUBOU NPUPOJE, KosieOaTeNbHbIE ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU MPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHU3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: NTMHUM DJIEKTPOIIEpEady, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysbTaThl OCBOCHMs yueOHOro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMLMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEepIlIaTh OCO3HAHHBIM BbIOOp Oynyiied mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LIETIEH
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;



pacIIMpeHHe OIbITa JIEATEIBPHOCTH OKOJIOTMYECKOM HAINpPaBJICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHUE IICHHOCTU HAYYHOU JIeATEIBHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUYCHUS (DU3UKH
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jjornueckue a1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAAaMU (U3UYECKOM
HaAYyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTU
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TMOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIAJETh BHUJAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE TIPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJTM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPDUTHYECKH OIICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Patora ¢ undopmaunmeii:



BJIAJI€Th HaBbIKAMU MOJy4eHUs MH(OpManuu (GU3NYECKOTO COIACpPXKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSATENIBHO OCYLIECTBIATH IIOMCK, AaHAJIM3, CHUCTEMATH3aLUI0 H
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIUH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3alad C COOJIIOJAECHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HaYeHUs HHPOPMALIMH U 1IeJICBOH ayIUTOPHH, BEIOUPast ONTUMAIILHYIO (hopMy mpecTaBIeHUs
Y BU3yaJIM3alliu.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOHMIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHMU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHTyalMsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMpaKTU4YecKol paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTr0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIM BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPHOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3UKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATEIILHOU PeICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX HPH aHAIU3E PE3y/IbTaTOB JACATCIbHOCTH;

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apT'yYMEHTBI APYTUX [IPU aHAJIA3€E PE3YIbTAaTOB IEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B miporiecce H0CTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MTPOTPAMMBI 110 PH3HKE IS
YPOBHSI CpeAHET0 OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANOoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PA3BUTHS COOCTBEHHOM AIMOIIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIMpOBaHuUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMCHHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE IIOBECACHUC, CIIOCOOHOCTH AaIlITUPOBATHCA K SMOIMOHAJIbHBIM U3MCHCHUAM U MTPOABJIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJIEHHE K OCTIIKCHHIO IEIH M YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh IIOHHMATh OMOIHOHAJIBHOC COCTOSAHUC IOPYIUX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIEHHsI, CIIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHHIO;

COILIMAIbHBIX HABBIKOB, BKITFOYAIOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEIel: MaTepualibHas
TOYKa, MHEpLUaIbHas cHcTeMa OTC4éTa, aOCOJIIOTHO TBEPIOE TEJIO, WACANBHBIM Ta3, MOJEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBINA AIEKTPUUECKUM 3apsi]l IPU pELICHUN
du3nUeckux 3anay;

pacrio3HaBaTh (pU3MYECKHe SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, U dy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIJIOBOE PABHOBECUE, WCIIAPEHWE, KOHJEHCAllWs, IUIABJIICHHE, KPUCTAIM3ALMS, KHIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JaBJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHSA ra3a B H30IPOLIECCaX, BJIEKTpU3aLus TEN, B3aUMOACUCTBUE
3aps1/10B;

OINKCBHIBATH MEXAaHUYECKOE JIBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejaa, CHila, UMITYJIbC Tella, KHHETHYEeCKast
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
OTHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYCHUS



U €IUHMIIBI, HAXOAUTh (POPMYJIbl, CBSI3bIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYHMHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XAOTUYECKOTO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTH4YHAs CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEILIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHHUIBL, HAXOAUTh (OPMYIbI, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMH BEITUYHHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCTIONAB3YST (PU3NYECKUE BEIMYUHBL AEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PA3HOCTb IOTEHLUMAIOB; IIPU ONUCAaHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL;
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HbroToHa, 3aKOH cOoXpaHEeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, Ipu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPaXKEHUE U YCIOBUSA (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTth yCiaoBUSA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SBICHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaThH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHus, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBIE U KOCBEHHBbIE H3MEpPEeHHs (U3UUYECKUX BEIWYHMH, NPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCOO M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKUMHU BEIMUMHAMH C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, NP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTAThl MOJTYy4YEHHOMH
3aBHCUMOCTH (PU3UYECKUX BEJIUYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemiate pacu€THbIe 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3YS
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auil BHIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEINYHHBI,

pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMOUYKY
paccyXIeHUl ¢ OOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCIIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HMHTEPNPETALUU M NPEACTaBICHUA Y4eOHOW U HaydHO-



NOMYJSIPHOM MH(GOpMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B TOBCEAHEBHOM KU3HU I OOECTIeUeHUs
0€301acHOCTH TpU O0pAILIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMU, Uil COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOILEH cpejie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
IpYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIeMOHCTPHPOBATh HA TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIOHHAs
MO/I€JIb ATOMHOTO sJIpa MPHU peLIeHUH (PU3NUECKUX 33]1aY;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JBIKYIIUICS 3apdn,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoOCTpaHEHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeToBOE NaBlieHNE, BOSBHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIlECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOsHHE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OOO3HAUYeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BETMUMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YSd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U  MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJICKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH



NPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs 3JEKTPHYECKOrO 3apsja, 3aKOH COXpPAHEHUS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
MPUMEHUMOCTH;

OTIPEICIIATh HAIMPABJICHWE BEKTOpPA WHAYKIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 110 HUCCIICJIOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAHMEM TIPSIMBIX W KOCBCHHBIX HW3MEpPEHUH: Tmpu 3TOM  (HOPMYIUPOBATH
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO HM3MEpPEHUsT W WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKHU
MOTPENIHOCTENH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IIPA 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOJYYCHHON 3aBHCHMOCTH
(GU3MYECKUX BEIMYMH B BHJC TaOJWIl W TpapuKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJICJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENTOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOUCTB M JJAOOpaTOPHOTO 000PYAOBAHHS,

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOTYICHHOTO 3HAYCHUS (PU3UYECKON BETHUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUYMBYIO IEMOUKY
paccyXIeHUl ¢ OMOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

HCIIOJTL30BATh IPH PEIICHUN YISOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAITHOHHBIC TEXHOJIOTHU
JUTSL TIOUCKA, CTPYKTYPUPOBAaHWsS, HWHTEPIPETAIMA W TIPEJCTABJICHUS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(GOPMAIUH, TOTYYCHHON U3 PA3IMYHBIX HICTOYHHKOB, KpUTUYECKH aHATM3UPOBAThH
MOJTy4aeMyro HHPOPMAIIHIO;

OOBSACHATH IPHHITHITHI ICHCTBUS MaIIWH, TPHOOPOB U TEXHUYSCKUX YCTPOKMCTB, pa3andarh
YCIIOBHS UX O€30TaCHOTO MCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BCHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUI;

HCIIOJTb30BaTh TEOPETUICCKHE 3HAHUS 10 (PU3HUKE B TOBCETHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0€30MMacCHOCTH TIPH OOPAIIEHUH C MPUOOPAMH M TEXHHUYECKUMHU YCTPONCTBAMH, JIUIS COXPAaHEHUS
3JI0POBbS U COOTIOACHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKpYKaIOIIEH cpefe;

paboTaTh B TPYIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANTBHBIX POJICH, TNIAHUPOBATh PaboTy
TpyNObl, palUoOHaIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelieHrne paccMaTpuBaeMoOn IPOOIIEMBI.
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o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1. JIEKTPOJINHAMUKA
M .
11 ATHITTHOE HOJE 11 1 3 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
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