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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeIbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM (QenepalbHON paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBaHusl yuyeOHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOrPAMMBI.

Conepxxanue mporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKKe€ YYHMTHIBAET HEOOXOJMMOCTh pealu3alud MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMmeTamu. B Heil
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs (PU3UKU HAa YPOBHE CPEIHEro OOLIeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYXKAOIIETO
Mupa. Posb DOKCriepuMeHTa M TEOpUM B IpOLECCE IO3HAHUA IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUYECKUX SIBICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH H NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBommnHennoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparnienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEpEaadu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKECHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMaliyi.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHITHL.

Kunernueckass sHepruss MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenumnanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOopMUpPOBAaHHOM  TIPYXKHWHBI.  I[loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUIl BewlecTtsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  upeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M30mponeccsl B UAECATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KommyecTBo Temnotsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TemIoThl IpH TEIionepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I['padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIIOBBIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW J3HEpPruM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tea Ipu Terlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacwlllleHHBbIH map. YaelbHas TeImioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y ieabHasl TerioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUalOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3yXa.

Paznen 4. DjekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzaumst Tell. OJEeKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTpHUYECKUX
3apsA0B. IIpOBOOHUKH, IOURJIEKTPUKU M TOJYNPOBOJAHHMKU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUECKHAN 3apsI.
Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. [lpuHinmn



CYHEPHO3ULIUNA DIEKTPUYECKUX Iosien. JIMHMKM HAnpsyKEHHOCTH JIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJEKTPOCTaTHYECKas 3allUuTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUSA dJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAM TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y ICIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUUYECKOTO TOKA.

DNEKTPOJABWXKYILASA CHJIA U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas 151 IPUMECHAS IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKUA TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOro COEIMHEHUS PEUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snextpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBISIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHMM, JMHEWHas (yHKIHA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHUE B KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHUE ABIKEHUH C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEIHLHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3auMoJEMCTBHE  IMOCTOSIHHBIX  MarHUTOB.
MarnntHoe mone. Bexrop marHuTHOM wuWHAYKUOMH. [lpuHImMn cyneprno3uunuu
MAarHuTHBIX noJyied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOM
WHIYKIIMHU T10JI1 MOCTOSTHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOTO TOJISL JJIMHHOTO MPSMOTO0 NMPOBOJHUKA M 3aAMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOIyJib U HalpaBlieHHe. J[BuxkeHre 3apsSAKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJjie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTPOMAarHUTHOW HHAYKOMUA. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABWKYIIAs CHJIAa WHIYKIHH B
MPOBOJHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CAaMOMHIYKUHMH. OJEKTPOJABIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPHUMEHCHHUE: IOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPHUTEINU 3JIEMEHTaApPHBIX
YaCTHUIl, UHIYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO TOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AelCTBUA MNOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KOJeOaHUS.
[Mapmonmnyeckue konebanus. [lepumon, vacrora, amrumutyaa u ¢asza kKojeOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUA MASTHUK. YPAaBHEHHE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTbHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEEC 3HAUYCHUE CHUJIBI TOKa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE IIEKTPUUECCKOM
SHEPIUHU. DKOJIOTMYECKHE PUCKHU IPU MPOM3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHu4yeckre yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHHK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TOCAEOOBATENBHOM COEAUHEHUM PE3UCTOpPA, KATYIIKU
HMHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

UccnenoBanne 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJ€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacChl Tpy3a.

UccnenoBanne NEepeMEHHOr0 TOKa B 1€MW U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss M JuiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurepdepenius u audpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MpEIOMIICHUE, MOJspu3anus, Tupaxius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MMPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIpPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOM KOJeOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIIeHHE, Mospu3anus, AU paKius, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsMmoinHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenesnbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie U pacceuBarolue JauH3bL. ToHkas mauH3a. DOKyCcHOE
paccTosiHME M ONTHYECKash cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcCIoBUE HAOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TP NaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOEC IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE PpACITPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

UccnenoBanne CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHny cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomyyenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl



N3mepenue nokaszaresns NpeIoOMICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHMMOCTH  KiacCM4yeckod — mexaHuku.  [loctynaTsl
CIICIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaleHUE
JUTVHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YACTHUIIBI. DHEPIHUs
IIOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3akoHBI

dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dhoroaddexra.

JlaBnenue ceera. OnwiThl I1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W MPaKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, coIHEUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Cseroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u mornoieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroi. Bumsl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosiHoBeIe cBoiicTBa yactuil. Bosubl ne bpoiins. KopnyckyisipHO-BOJTHOBOM
Iy aliu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HaOmronenue imHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMma-U3ITy4YEHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacnan. [amma-
M3JIy4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuiibl. [ledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u CUHTE3 sEp.

Anepnswiii peaktop. TepmosepHbiii cunTe3. [IpobiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtoabl HAOIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoJieicTBUS. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHudyeckne yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€TUMK HOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

UccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM doTorpadusim).

Pa3zpges 8. JiieMeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucremMa.

Connne. ComHeuHasi akTUBHOCThb. McTounuk sHeprum CoyiHIIA M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKH. J[parpamMma «CHEKTpaJIbHBIM KJacc —
CBETUMOCTE». 3BE31IBI TJIABHOHM IIOCJIEAOBATEILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIIbHOCTH. BHyTpeHHEe CTpOeHHE



3B€3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Bomonuu CoiaHua u
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3ydYeHUE.

MacmrabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeTICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHbl, uraneT, Mieanoro Ilytu.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMUpOBaHMM TPEACTABICHUN O (PU3UUECKON KapTUHE MHpa, MECTO
(bu3nYecKoll KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3CH C KypcaMHM MAaTEMATHUKH,
OMoNOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TUmoresa, (u3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NpPU3HAKK MOA00USI TPEyTrOJbLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbIE
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOU IPUPOJIE, NEUCTBUE
paanay Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



leoepagua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMA DJEKTPOINEpenady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIETI'O OBPA3OBAHUA

OcBoenue yueOHOTrO mpenMera «@Pu3nuka» HAa YpPOBHE CpEIHEro 0O0IIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECICUUTh TOCTHUKEHUE CIETYONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS yU4eOHOTO npeamera « Du3uKay JOJDKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOydYarouuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AECATEIBHOCTU B MPOLIECCE peaJu3allii OCHOBHBIX HaIlPaBIICHUI
BOCIIMUTATENBHON ESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUIMCKOTO OOIIECTBA;

MPUHATHE  TPAJUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYKO JIESITEIBHOCTh B MHTEpPECAX IPAXKIAAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMH U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUXXEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBECHHUS,;



CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B
NESTEIIbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi ICTETUKY HAyYHOT'O TBOPYECTBA,
MpUCYLIEro (PU3NYECKON HAyKE;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEpPEC K pa3IMuHbIM cdepaMm MnpodecCHOHANBHONU AESTENHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTU
(U3UKY HA TPOTSHKEHUN BCEH KU3HU,

6) 3K0J10TrN49eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE TJIO0ATHLHOIO
XapakTepa FKOJOTUUECKUX PoOeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUUA B OKPYKAFOIIEH Cpelie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO PA3BUTHS YE€JIOBEYECTRA;

pacuIMpeHre OmbITa JAEATEebHOCTH JKOJOTUYECKOW HampaBiIeHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUH 10 QUBHUKE;

7) UEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B MpOIECCce
u3ydeHus: (QU3UKA ~ OCYIIECTBISATH  NPOEKTHYID M HCCIEIOBATEIIbCKYIO
NS TENbHOCTh UHIUBUIyAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3zoBbie Jilornyeckue aeicTBUA:
caMOCTOsITeIbHO  (OpMyNIHpOBaTh W aKTyaJlU3UpPOBaTh  IpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEeNEHsATh LENU ACATEIBbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTM M IPOTHBOPEYHMS B  PaACCMATPUBAEMBIX
(hbU3UYECKUX SBICHUSX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHallU3a UMEIOIIUXCS
MAaTEPUAIBbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH IESITEIIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peanbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEeM.

Ba3oBble ucciienoBarejabcKue 1eMCTBUA:

BJIAJETh HAyYHOW TEPMMHOJOTHEHN, KIIIOUEBBIMH MOHATHUSAMU M METOJAMHU
(u3NYECKON HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATENbCKONW U MPOEKTHON AESITENbHOCTU
B 0051aCcTH (DU3UKU, CTTIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, MPUMEHEHUIO Pa3IuYHbIX
METO/I0B ITO3HAHMS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO IIOJYYEHUID HOBOIO 3HAHMS, €ro
UHTEpPIpETAllMK, MPeoOpa30oBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIlEHUs, HaXOAUTh APryMEHTHI I JI0KAa3aTEelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3UKE B TPAKTHYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTrMHAIbHBIE MOAXObI U PELICHHUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJI€Th HABBIKAMHU MOJy4YeHUs] HUHPOpMaluu (U3HUUECKOrO COAEpKaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 M HHTEPIpeTalni0 MHPOPMAIMU pa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIB30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnmofeHrueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,



TUTUEHBI, PECypcocOepexeHMs, IMpaBOBBIX M  STHYECKUX HOPM, HOpPM
nH()OpPMaIIMOHHON 0€301MacHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOr0 COJAEpX aHUs B Pa3IMYHbIX (opmarax c
y4€TOM Ha3HAYCHUS] HHPOPMAIMH U IEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAIbHYIO
(bopMy npeacTaBIeHUS U BU3yalU3allUu.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:

OCYLIECTBJISATh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESATENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CUTyallMd M CMAr4arthb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPE/CTB;

[IOHMMATh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U WHIMBUAYAJIBHOU
padoTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBUA C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKI0TO YJICHA KOJIJIEKTUBA;

IIPUHAMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEHUCTBUA IO €€ IOCTHIKEHHUIO: COCTaBJIAThH IUIAH JCHCTBUM,
pacupenensaTh poiau € YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXIaTh pE3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE ITPOEKTHI, OLECHHMBAaTh HWIAEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B PAa3JIUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIBHYIO AEATEILHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh TUIAH PEIICHUS PAcuETHBIX W KauyeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTHUYECKON paboThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHpOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



CIoCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO J3PYAUIIMH B 00IacTH

(bU3HKH, TOCTOSTHHO MOBBIMIATH CBOM 00pa30BaTENBHBIN U KYJIbTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAQJIETh  HABBIKAMHU  TIO3HABATENbHOW  pediIeKkcMu Kak  OCO3HAHUS
COBEpIIAEMbIX JICWCTBHM W MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yIbTaTOB M
OCHOBaHUI;

MCITIOJIB30BaTh MPUEMBI peIIeKCUH JJIT OLEHKH CUTYaIlMH, BRIOOpAa BEPHOTO
peleHus;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHHUMATH PEIICHUS IO HX
CHUKCHHUIO;

MpUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHalu3e pe3yJIbTaToB
IESITETbHOCTH;

MIPUHUMATh Ce0s1, TOHUMast CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TIPH aHaIu3e pe3yJIbTaTOB
TeSITENHHOCTH;

NPU3HABATH CBOE TPABO U MPABO JIPYTUX HA OITHOKH.

B mporecce NOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢u3uKe 9 YPOBHA CpelHero oOiiero oOpa3oBaHUs y O0O0YyYaroIIMXCs
COBEPIIIEHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEANOIararoIHii
c(hOPMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHHE, BUJICTh HANPABIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAILHOU cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aTanTHPOBATHCI K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIOUYAOMICH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCIIexy, ONTHUMHU3M, HHUIMATUBHOCTh, YMEHHE ICHCTBOBATh HWCXOAS U3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKITIOYAIOINIEH CTIOCOOHOCTh MMOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 10 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IESTEIbHOCTH JIHOJIEU;

YUUTBIBATh TPaHUIBI TNPUMEHEHUS W3YUYEHHBIX (PU3MUYECKUX MO/JIENei:
MaTepuaibHas TOYKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TEIO,
WJICANIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHn: (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SABJICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKH:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JIBMKEHUE, CBOOOJIHOE TAJeHUE TeJ, ABUKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojielicTBrE Tel, nuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHHUE KUIAKOCTEH
1 TBEPIBIX TEJ, U3MEHEHUE 00bhEMA TeJl TIPU HarpeBaHUM (OXJIaXKIACHUH ), TETJIOBOE
pPaBHOBECHUE, MCHAPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJIM3alus, KUIIECHHUE,
BJIA)KHOCTB BO3/1yXa, MOBBIIIEHUE JABJICHUS ra3a MPU €ro HArpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCax,
ANEKTpU3anus TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHUE, UCMOJNB3Yys (U3NYECKUE BEIIUYUHBIL:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAsl YHEPTUsl, MOTEHIMAIbHAs 3HEPrus, MEXaHUYECKasl
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HCHOJIb3YEMbIX BEIUYMH, MX OOO3HAYECHHUS U EIAUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3MUECKYIO BEIIMYUHY C JAPYTUMH
BEJINYMHAMU;

ONKUCHIBATh M3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTONB3Yysl (U3MYECKUE BEJIMYMHBIL: JaBJIEHUE Ta3a, TeMmIepaTrypa, CpeIHss
KUHETHYECKAsl YHEPIUsl XaOTUUYECKOTO JIBHXKEHHUSI MOJIEKYJ, CPEAHEKBAIpaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DHEprusi, pabora rasa,
KOd(pGUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; TPU ONHCAHUU
MPAaBWJIBHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMUH, HX
o00O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIMYUHY C IPYTUMH BEIMUYUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
sABJICHUS (TIPOLIECCHI), UCTONIB3YSl (PU3UUYECKHUE BEJIMUYMHBI: SJIECKTPUUECKUHN 3apsi,
AJIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD 0, MOTEHIUAJ, Pa3HOCTh NOTEHIIUAJIOB;
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (DU3UYECKUNA CMBICT HCHOIb3YEMbIX



BEITMYMH, WX OOO3HAYEHUS W €IIMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIMYNHAMU;

aHaJTU3UPOBaTh (DU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (pu3nueckue
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMUpHOTro Tsarotenus, I, II u 11 3akonsr HeroTOHA,
3aKOH COXpAHEHUsS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
OPUHLUII CYNEPIO3UIUN CHJI, MPUHLMI PABHONPABUS WHEPLUHUAIBHBIX CUCTEM
OTCUETA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJIHEN KMHETHUYECKOW SHEPTUU TEIUIOBOTO JBHXKEHUSI MOJIEKYJI C
a0COTIOTHOM TeMIlepaTypou, MEePBbIil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM paziauyaTh CIOBECHYIO
(GhOopMYyJIMPOBKY 3aKOHa, €0 MAaTeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TPaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI  JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3indarh yCJIOBHUSI UX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOHATh JKCIEPUMEHTHI 10 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN, MPU STOM
dbopmynupoBath MpodieMy/3aady M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEITI0KEHHOTO O0OpYJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbIE M KOCBEHHBIE MU3MEPEHUS (DU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUM;

UCCIEIOBATh  3aBUCUMOCTU  MeXAYy  (GU3MYECKHMMHU  BEJIMYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BHJIe TaOauIl U rpadUKOB, A€JIaTh BEIBOBI 110 PE3yJIbTaTaM HCCIIeI0BaHUs;

coOJroaTh npaBuia 0€30MacHOro TpyAa MpU NPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIbCKON M TPOEKTHOU
JESTENBHOCTU C UCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,
HEOOXOMMbIC JJIsI €€ PEIICHHS, MPOBOJIUTh PAcCUEThl U OLICHUBATH PEATbHOCTh
MOJTYYE€HHOI0 3HaYeHUsI (PU3UUECKON BEIUUUHBI;

pelaTh KaYeCTBEHHBIE 33/1a4i: BbICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PpAacCyKICHUM C OMOpPOl HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuzuyeckue sBICHUS,



UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUM JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
Y TPEICTaBIICHUs YUYEOHOU M HAy4YHO-NOMYJISIpHOW MHPOpMALUU, TOJIYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOIy4aeMyr0 HH(pOpMaInio;

MPUBOJINUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTH;

MCIIOJB30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOU >KU3HU
It obecniedeHus: 6e30MacHOCTH MPpU OOpaIeHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUs 370POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyNme C BBINOJHEHUEM Pa3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pacHpenemsiTh OOsI3aHHOCTH U
IJJAHUPOBATh JEATEIIBHOCTh B HECTAHNAPTHBIX CUTYalUAX, aICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpPUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIN:

JEMOHCTPUPOBATh HAa MpUMEPaX pojiab U MeCTO (Pu3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIbHOCTU JIIOAEH, LEIOCTHOCTh U €IMHCTBO
(bU3UYeCKO KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TNPUMEHEHUS W3YUYEHHBIX (PU3MUYECKUX MOJIENei:
TOUYEYHBIN AIEKTPUUYECKUHN 3apsijl, Ty4 CBETA, TOUYECUYHBIA UCTOUYHUK CBETA, siACpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOTO siipa MPHU PEIIeHUH (PU3NUECKUX
3a1ad4;

pacno3HaBaTh (PU3NYECKHUE SABJICHUS (TPOIECChI) U OOBACHITH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU U KBAHTOBOU (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JEUCTBHE MArHUTHOrO IIOJs Ha
POBOJHUK C TOKOM U JBWXKYIIMUWCS 3apsij, 3JIEKTPOMAarHUTHBbIE KoyieOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
untepdepenius, audpakuus W MOJApU3alUs CBETa, JUCIEpPCUS] CBETA,
dboroanekTpudeckuii 3pdexT (porodrddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBECHHE
JIMHENYaToOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas

PaJlOaKTUBHOCTb;
OMUCHIBATh M3YUYEHHbIC CBOMCTBA BENIECTBA (JIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  PA3JIMYHBIX  Cpel) W

QJICKTPOMAI'HUTHBIC ABJICHHA (HpOHGCCLI), HCIIOJIB3YA (1)H31/I‘{€CKI/I€ BCJIMYHUHBI.
3H€KTpH‘I€CKHﬁ 3apsa, CHuJIa TOKa, J3JICKTPHUYCCKOC HAIIPSXKCHHUE, JJICKTPUUCCKOC



CONPOTHBJICHUE, PA3HOCTh IMOTCHIIMAIOB, JIEKTPOJBIDKYIAs CHIIa, padoTa TOKa,
WHIYKIWST MarHUTHOTO Tois, cuja Awmrmepa, cuina JlopeHlia, WHAYKTHBHOCTH
KaTYyIIKHA, SHEPTHS DJCKTPUUYCCKOTO W MArHUTHOTO ITOJICH, TIEPHOJ M YacTOoTa
KojeOannii B KoyieOaTEeIbHOM KOHType, 3apsij W Cuja TOKa B IMpoIiecce
rapMOHUYECKHX dJIEKTPOMArHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSHHE U
ONTUYECKasl CHUJIa JIMH3BI, MPH ONMHUCAHWM IPABWIHHO TPAKTOBATh (HU3UYCCKUIMA
CMBICIT HCIIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAYCHHWS M CIAWHMIIBI, YKa3bIBaTh
(GOpMyJIBI, CBSA3BIBAIONIUE JAaHHYIO (DHU3UYECKYI0 BEIUYHHY C JAPYyTHMH
BEJIMYMHAMM;

OTHUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOIb3YS
($U3UYeCKUEe BEIMYHUHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI H
JacTOTa CBETA, YHEPTUS U UMITYJIhC (POTOHA, TIEPHOT MOTypacaga, SHEPTUS CBI3U
aTOMHBIX SJEp, IPU OIMCAHWHM IIPAaBHIBHO TPAKTOBATh (DU3UUCCKHH CMBICT
UCITOJIb3YEeMBIX BEJIWYMH, MX O0O3HAYEHUS W E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (U3HYECKYIO BEIMYUHY C JPYTHMH BEJIUYHHAMM,
BBIYHCIIATH 3HAUCHHNE (PU3NUECKON BETUINHBL

aHAJU3UPOBATh (DU3UUYCCKHE MPOLECCHl U SBICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHBI ¥ MPHUHIUIIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U TapajlIeIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PaclpOCTpaHEHHUsSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, YpaBHeHUE DiHITeHa mis pororddekra,
3aKOH COXPAaHEHUsS SHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOIO YHCIIA, MOCTYJAThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajaa, Mpy 3TOM pa3iindaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXXEHHE M YyCJIOBHUSA (TpaHMIBI, 0O0JACTH)
IPUMEHUMOCTH;

OTIpEIeIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JlopeHtia;

CTPOWTh M OIMCBHIBATh H300pa)KEHHWE, CO3/JaBaeMOC INIOCKHM 3EpPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUU W
MPOIIECCOB C WCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX W3MEPECHHH: TPU ITOM
dbopmympoBarh IpobiieMy/3agady HM THIOTE3y YyYeOHOro JKCIICPHUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYI0BaHMs, IPOBOJHWTH OMIBIT U
(bhopMyJIHpPOBATH BHIBOBI,

OCYIIECTBIIAThH MPSMbIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMUWH, PU
ATOM BBIOMpPAaTh ONTHUMAJBHBIA CIIOCOO M3MEPECHHS M HCIIOIb30BaTh H3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEH U3MEPEHUI;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsMBIX M3MEPEHUH: TPU ITOM KOHCTPYUpPOBAaTh YCTAaHOBKY, (DUKCHpPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpauKoB, 1eJaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHHUS;

co0ro1aTh mpaBuja 0€30MacCHOTO TpyJa MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M IMPOEKTHOU
JESTENbHOCTU C UCIOIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OpPaTOpPHOro
o0opynoBaHus;

pemath pacu€THBIE 3a7adud C SIBHO 3aJaHHOM (PU3UYECKOW MOJECIbIO,
UCHOJIb3Yys (PU3NYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a/1a4U
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (OPMYIIbI,
HEOOXoAMMbIE N7l €€ PEelICHUs, NPOBOAUTh PAacUETbl M OLICHUBATh PEaIbHOCTD
MOJyYEHHOT0 3HaUY€HUs1 (PU3HUECKON BEIIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIEHUN C ONMOpOd Ha H3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznyeckue sIBICHUS,

UCIIONB30BaTh  MPU  pPEIIEHUHd  y4eOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUHU Ul MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIU
Y TPE/CTaBIICHUs YYEOHOU M HAy4YHO-NOMYJISIpHOW MHPOpMALUU, OJIYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMAIIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUUECKHUX
YCTPOWCTB, pa3inyaTh yCIOBUS MX O€30MaCHOTO HUCIIOJIb30BAHUS B NOBCEIHEBHOM
KU3HU;

MPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecniedeHus: 0e30MacHOCTH MpU OOpaIeHUuH ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAaMH, Il COXPAHEHHUs 30pPOBbS M COOMIOAEHUS HOPM 3KOJIOIMYECKOrO
NOBEJICHMS B OKPYXKAIOILEH Cpele;

paboTaTh B TpyNIE€ C BBIMNOJHEHUEM PA3IUYHBIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAaUUOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBaTHO OLIEHWUBATH
BKJIaJ] K&KJI0T0 U3 YYACTHUKOB IPYIIIbI B PELLIEHUE pacCMaTPUBAEMOMN MPOOIEMBI.
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bubnuoreka [JOK
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13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnmoreka [IOK

®da3oBBIE Nepexoabl

https://m.edsoo.ru/7f41bf72




Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmnoreka [IOK
41 DIeKTpOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
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Paszpen 1. JIEKTPOANHAMUKA
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Pa3nen 4. KBAHTOBAS ®PU3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOUW ONTHKH 6 hits://m.edsoo ra/7f41c97¢
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