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[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXEHMH M TpeOOBaHMM K pe3yabTaraM OCBOCHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIMUTAHUS ¥ KOHLICTIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, pealnus3ylolUX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha OA30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noxoa. IIporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaH3allMi MEXKIIPEIMETHBIX
CBs3e (PU3MKU C E€CTEeCTBEHHO-HAyYHBIMH YyueOHBIMU MpenMeramu. B Hell ompenpenstorcs
OCHOBHbBIE 1IeJIM M3Yy4eHUs (U3UKU Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAaIpEeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YUYMTEb JellaeT BBIOOp MIpOBEICHHs JIabOpaTOpHBIX paboT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaIOLIUXCS.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupoje. HayuHele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIeCcCe O3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue ¢u3MUecKUX sBICHUN M mporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUU. | paHHIIbl MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (opMHpOBaHMM COBPEMEHHON HaydYHOH KapTHHBI MHpa, B
MIPaKTUYECKON JEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMXKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMeIlleHUs] MaTepruaibHOW TOUYKU OT BpEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHMS.

KpuBonnHeliHoe OBM)KEHHE. JI[BUJKEHHME MaTepUaJbHOM TOYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAs CKOpocTs. [lepuoa u yacrora
oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHUYeCKHe yCTpOICTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABUKEHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeayn.



Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npuxenus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEIEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY ITYTAMU, IPOWICHHBIMU TEJIOM 3a IOCIIEI0BATEIIbHBIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anmuines. [lepBoiii 3akoH HetoTona. MHEpInaibHBIE CUCTEMBI
oTcUéra.

Macca Tena. Cwuma. Ilpunnun cyneprosunmu cuil. Btopoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenus). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHSI CKOJIbKEHHS U cwiia TpeHus nokos. Koaddumment tperns. Cua cONpOTUBICHHS TIPH
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarensHOe U BpaliaTeabHOE ABM)KEHHUE aOCOITIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [1imeuo cuitbl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: MOAIIUIHUKY, JABUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJCHUH.

CpaBHEHHE CHIT TPEHUS TTOKOsI, KaU€HUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHue ABMKEHUS OpyCcKa MO HAKIIOHHOW TUIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmiynsc MatepuaabHOM TOYKH (Tea), CACTEMBI MaTepUaIbHbIX ToueK. VIMITyIbC CHITBI 1
W3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHECHHS UMITYJbca. PeakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTD CHIIBI.



Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHManbHAsA SHEPTHS YIPYro AeGOpPMUPOBAHHON HPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuuanpHble M HEMOTEHIMAbHbIE CUJbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoNCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyeHrne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOILBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYeCKOW SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mousiekyasipaas pu3nKa 1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPABIX TNl U 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojenei. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemImepaTypa Kak Mepa CpeJHell KHUHETHYECKOM SHepruu
TEIUIOBOTO JIBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Kuaneiipona. 3akon [lanerona. M3onponeccsl B uacanbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeIlleCTBAa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeIllecTBa, Qororpaduu MOJEKyI
OPTraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mojenb 6pOYHOBCKOTO JBHIKEHUSI.

Mopens onbiTa [lITepHa.

OnBITHL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHS.

Mogens, HITIOCTPUPYIOLLas IPUPOY IaBJICHU ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBI, 1aBJICHUS U TEMIIEpPATypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHAS sHEprusi 0lHOAaTOMHOTO



UJCAIBHOTO raza. Buasl Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4CHHE. Y NeIbHas
TEII0EMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
IEpBOro 3aKOHA TEPMOJAMHAMUKU K H3ompoueccaM. ['paduyeckas natepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEccoB B IPUPOJE.

Tennobie MamuHbL. [IpuHIUIBL 1eHCTBHS TETIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TerIoBBIX MamuHax. Koadduuuent nonesnoro neiicteus remnoBoit mamunsl. Llukn Kapno u ero
KO3(PULHUEHT M0JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIATeIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tejla IPU COBEPIIEHUM pabOThl: BBUIET MPOOKH M3
OyTBUIKH IIOJ] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TpyOKe IyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

N3meHeHnne BHYTpEHHEH SHEpruu (TeMIEpaTyphl) Tesa MpHU TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHUs, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAsS U OTHOCUTEINIbHAS
BJIOKHOCTh BO3/1yxa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopgHbie Tesla. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenne m kpucramnusanus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHuuyeckue ycTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M TICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHUH.

Crioco6b1 U3MEpEeHUs BIAKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.

JleMoHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

OnexkTpuzanys Ten. ONeKTpuuecKuid 3apsin. J[Ba BHMJa DIEKTPUUYECKUX 3apsoB.
[TpoBOTHUKY, TUDTIEKTPUKHU U ITOIYIIPOBOHUKH. 3aKOH COXPAHEHUS YJICKTPUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  3neKTpUyYecKHi  3apsfl.
Onextpudeckoe mnosie. Hanpspk€HHOCTH dnekTpudeckoro mois. [IpuHnun cymepno3unuu
AIIEKTPUUYECKHUX MoJeH. JIMHIM HanpsKEHHOCTHU SIEKTPUUECKOTO OIS

Pabora cun anexktpocratuueckoro nosst. [lorenuan. Pasnocts notenuuanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpuueckasi IpOHUIIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOT0 KOHEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IN IIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTPUUECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. McTOuHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELNIAHHOE COSUHEHNE ITPOBOIHHUKOB.

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

DJIIEKTPOABUKYILAs CHUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

OneKTpOHHask TPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPUOOPBHI.

ONEeKTpUYECKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHHueCKne yCTpONCTBA U MPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHbIe MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJT, TajbBaHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOoTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JEKTPOJIUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue cMemaHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenune 31eKTpoABMXKYIIEH CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Hao6nonenue anexrpoinusa.

Me:xknpeameTHbie CBSI3U

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsieTCsl € Y4ETOM
COJIep’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO ITO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TMHENHas QyHKIM, napadoiia, runepooia,
uX rpaduKu U CBOIMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HX IPOEKUUH HA OCH KOOPJIHHAT,
CJI0’KE€HHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupojie, 1udy3us, 0CMOC, TEIUIO0OMEH
JKUBBIX OPraHU3MOB (BHJIbl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
’KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBA TBEPIBIX TEJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMALNS, FalbBaHUKA.

l'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE NBHKEHUHN C HCIIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONMJIBHUK, KOHIUIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHMYECKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJTbBAHUKA.

11 KUIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3anMMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHayKnuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarnutHoe moje NmpoBOAHMKA ¢ TOKOM. KapTuHa nNMHMA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb M HampabieHUE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpudeckoe Mmoje. DIEKTPOABIDKYINAs Cujia WHAYKIMH B TPOBOJIHHUKE,
JBUKYIIEMCS IOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.



NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpoMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHILI, HUHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM IIOJIEM.

JInHUKM MHIYKIMY MAarHUTHOTO IOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Ammiepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIAYKIMU OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKLIMY.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0aAHU

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX Kojiebanuid. [IpeBpaliieHue s3Hepruu npu
rapMOHMYECKHUX KOJICOaHUSX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAPSYKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHME: DSJIEKTPUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mozenp IMHUM 3J1EKTpoIIepeayu.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHranus BekTopoB E, B, V B anexkTpomaraHuTHoi BosiHe. CBONHCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpakxeHus U IPEeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHuH.

HccnenoBanne CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMPEJIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxHbIH coctaB 6eoro cera. L{per.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas nuH3a. MOKYyCHOE paccTOsSHUE U
onTHYEeCKas CHiia TOHKOHM JMH3bI. [locTpoeHne n3o0paxeHuii B coOMparomuX U paccenBarOIINUX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

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

Llemoncmpayuu

[IpsimonuHeiiHOE pachpocTpaHEeHHe, OTpaXeHHWEe M TMpejoMieHue cBeTa. OnTuueckue
PUOOPHI.

ITonHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxnuu cera.

Hab6mronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenue nokaszarens IpeJoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMoB80I ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEpPruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMIYIHC
¢doroHa.

OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TMPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poToddekTa.

CBeToanoI.

Conneunas Oarapes.



Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -uactuul. IlmanerapHas
mogens atoMa. Iloctymnarel bopa. znyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEPIuM Ha Apyroi. Bunsl ciektpoB. CrIeKTp ypOBHEH 3HEPIUMH aTOMa BOJIOPOAA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJTHOBOW JTyalnu3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTh CTPOEHUS sApa. OTKphITHE PalMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeneneHuio cocraBa paanoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HeNTpoHa. HykinonHas Monens sapa ['eitsenOepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DJIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€ED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl W TEpCHEKTUBBI  SAIEPHOI
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIH FIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHu4eckne yCTpOMCTBAa M INPAKTHUYECKOE NPUMEHEHHME: JT03UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otansl pa3BUTHA acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMUH.

Bun 38€31H0r0 Heba. Co3Be3nus, ipKue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. Conneuynass aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTePHUCTUKH. J{narpaMma «CIeKTpadbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI ITTABHOM
MIOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh  «Macca — CBETHUMOCTb» [Tl 3BE3]  TJIABHOU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNN U 3Botolny CoslHIA ¥ 3BE311. DTalmbl XKU3HU 3BE3 L.

Muneunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajiakTuk. PajmoranakTiuky u kBazapel. YEpHbIE ABIPHI B SApPaX ralaKkTHK.



Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habnronenus HEBOOPYKEHHBIM I1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3HUS
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B treneckon JIynsl, muiraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku m acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
3TUYECKOH chepax AeaTeTbHOCTH YeI0BEKa, POJib K MECTO (PU3UKU 1 aCTPOHOMUU B COBPEMEHHOU
HAyYyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuh B (POPMUPOBAHUU TPEACTABICHUN O
(GU3HYECKON KapTUHE MHUpPA, MECTO (PU3NYCCKOW KAPTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJCTaBICHUHN O MPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocyiiecTBIseTCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OWOJOTHH, XHUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE SJIEMEHTApPHBIX (DYHKIUH,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEIENIEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonoeus: >nekTpuyueckue sBICHUs B )KUBOH MPUPO/IE, KOJIeOATEIbHBIC IBUKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM IPHUPOJE, NEHCTBUE paaralliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpoe€HHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHaIN3.

Teoepagus: MarHUTHBIE TOJTIOCA 3€MIIM, 3aJIEKU MArHUTHBIX pya, (POTOChEMKA 3eMHOM
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPICEHUII.

Texnonozus: TUHUN SIEKTPOIEPEay, TEHEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJBUTATENb,
WHIYKIIMOHHAsI TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMUSA

OcBoenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHMs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHXKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOro mpeamera «Du3HMKay» TOJDKHBI OTPakaTh

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaaaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTb  TPAXKAAHCKOM MO3MLMM  OOydarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUYECKUX TI'YMAHMCTHUECKUX U JEMOKPATUYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOILIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alny;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTAMM B COOTBETCTBHH C HX
(GYHKIMSAMEU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTH POCCUICKOM IPaK1aHCKOW UACHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNHCKHUX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACATEILHOCTH YUYEHOIO;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K Pa3IMIHbIM cpepaM npodeccHoHaAIBHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieid mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAacTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

Cc(OPMHUPOBAHHOCTb HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHE TIJ00ATBHOIO XapakTepa
HKOJIOTHUECKUX MpobIIeMm;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JICVCTBUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeoIuXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IpOIECcCe U3YdeHUs! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS
ba3oBble JJjoruyeckue AeMcTBUA:
CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh LEN IeITEbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NYECKUX SBICHUSX;



pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
¥ HEMaTepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU W MeToAamMH (pu3mdeckoi
HaAyKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEOBATEIBCKON U MPOEKTHOM JEATENILHOCTH B 00JacTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIAQJIETh BHUJAMU JIEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETALHH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCJIE IPU CO3/1aHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3Y €€ pelleHus, HAXOUTh apryMEHThI Ul J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH MOJYYCHHBIE B X0/I€ PEIICHHS 3a/1a4H PE3yIbTaThl, KpUTHUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]a4l B 00PA30BATEIbHON IEATETLHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE IOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WH(OOpPMAIMHA (PUINISCKOTO COJIEPKAHUS M3 MCTOUYHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alUI0 U
MHTEPIPETAINIO UHPOPMAIINK Pa3INYHbIX BUIOB U (OPM MpeacTaBIeHUS;

OIICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelICHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3alMOHHBIX 33/ad C COOJIOJICHHEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, PECypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COAEpk aHUs B pa3MyHbBIX QopmaTax ¢ Yy4ETOM
Ha3Ha4YCHUS WHPOPMAITUH U 1IEICBON ayIUTOPHH, BEIOMpAs ONTUMAIBHYIO (DOpMY ITpeicTaBICHUS
U BU3YaJIU3AIlHH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ e CTBHUS:

OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlMH U CMATYATh KOH(IHKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHANBUIYAILHON paOOTHI,

BEIOMpATh TEMATHKy M METOJBI COBMECTHBIX IEHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 uJeHa KOJUIEKTHBA,



IPUHUMATh LEIU COBMECTHOM JEITENIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEIENIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 Y4aCTHHKA KOMaHbl B OOLIUH pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE NMPOEKTHI, OLIEHMBATh HJEU C MO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATEJIBHYIO NEATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUsS] Pacu€THBIX M KAayeCTBEHHBIX 3aJ]ay, IJIaH
BBITIOJTHCHUSI TMPAKTUYSCKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO MIpeAMETa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAULIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMN;

UCIIONIE30BATh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaABO JAPYTUX HA OMIUOKH.

B nporecce nocTrkeHMs IMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MIPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYalOIIMXCSl COBEPILIEHCTBYETCS 3MOLMOHAIbHBIN
UHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSTHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBENIeHUE, CIIOCOOHOCTh aJaTHPOBATHCS K AMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISITH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHIKEHUIO IEIH U YCIIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh JIMOIMOHANBLHOE COCTOSHUE APYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C APYTHMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pazperniaTh KOHMIUKTHL.



MNPEJIMETHBIE PE3YJIBTATHBI
K xonny oOyuenusi B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpPUMEpax poiib U MecTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHMPa, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTUH, B MPAKTUYECKON
JEATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJENEH: MaTepualibHas
TOYKa, MHEepLHUaIbHAsg CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJAEIU
CTPOEHHS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUYCYHBIA DICKTPUYECKUHN 3apsii IIPU PELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJMHAMHKU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHHue Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLUS, B3aUMOIeHCTBHE Tell, U y3us, OpOyHOBCKOE ABHIKEHHE,
CTPOCHHE JKUIKOCTEW M TBEPIABIX TeJl, K3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlWs, IUIABJICHHE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JEKTpU3aluus Tejl, B3aUMOICHCTBHE
3aps1/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PM3MUECKHUE BEJIMYMHBI: KOOpPJAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHeprus, NOTEHLMAaJIbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
OTMCAaHHUH MPABMIIBHO TPAKTOBATh (PU3NUECKUN CMBICI MCTIOIb3yEMBIX BEJTMUNH, UX 0003HAYCHU ST
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PH3MUYECKYIO BEIMUYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usnyeckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasa, Kod(pQGUIMEHT MOJE3HOr0 JIEHCTBUS TEIIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE MAHHYI (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIE DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTpUUYECKoe IOJIe,
HANpsDKEHHOCTh  TOJIS, MOTEHLMAJ, pPa3HOCTh IMOTEHIHUAIOB; TMpPU ONUCAHUH [PaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJNBb3YyEMbIX BEJIWYMH, WX OOO3HAUYEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBJICHUS, MCIONB3Ys (DU3MUYECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEePIIO3ULIUN CHJI, TIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpy 3TOM pa3nuyarh CIOBECHYIO GOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyarh yCiaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;



BBIMIOJHATh 3KCIIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBJIEHUN M MPOLECCOB C
UCTOJb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (HOPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3 MPEAIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBO/IBI,

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, HPU ITOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3MUECKUMU BEIIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpEHUl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOIY4YEHHOI
3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOIHI] U Tpa)UKOB, JENIaTh BHIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHMSI;

coOnrofarTh mpaBuia O€30IacHOr0 TpyAa IMPU MPOBEIACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, YUeOHO-UCCIIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemark pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3UYECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJjaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

MCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTABICHUS y4eOHOW W HaydHO-
HOMYJISIPHOM HH(POPMAITUH, TOTy4€HHON U3 Pa3JINYHBIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh
MOJy4aeMyro HHPOPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B TOBCEAHEBHOM KU3HU JUIsl 00eCTieueHus
6€e30IacHOCTH MpHU O0paLIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMH yYCTPOHCTBAMH, /Ul COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHITOJHEHUEM PA3JIIMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsITh OOf3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYAaCTHHUKOB TPYIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kjacce npeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAY4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU M TEXHOJOTHH, B MPAKTHUYECKOU
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3aps /], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb aTOMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIeCKHUX 3a/1a4;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE JAEUCTBUS TOKa, B3aMMOJEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHas
UHAYKIMS, JAeHCTBHE MarHUTHOTO MOJS HA IPOBOJHUK C TOKOM W JBMXKYILIMHCS 3apsj,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBI, IPSMOJIUHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEeHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJNSIpU3aLUSg CBETa, JUCIEepCUsi CBeTa,



dbotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pPOJIa, ECTECTBEHHAs! U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPEJl) U JIEKTPOMArHuTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsijl, cuja TOKa, DSJIEKTPUYECKOoe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOABMKYIIAsl CUIA,
paboTa TOKa, MHAYKLHS MAarHUTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOI0 M MArHUTHOIO TOJEH, MepHoj W 4yacToTa KosiebaHud B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U CHja TOKa B MPOLIECCE TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3bIL, MPH ONUCAHWU TPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMU;

ONHUCBHIBATh M3YYEHHbIE KBAaHTOBBIE SIBJICHUS W IPOLECCHI, HCIOJB3Ys (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU ONMUCAHUHU
IOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YEMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€IMHULIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE IAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, HCIONB3yS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBATEIbHOTO W HApajIeIbHOTO  COCIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 53JEKTPOMArHUTHOM HMHAYKLIMH, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DifHIITeHA 17151 hoTod(h(eKTa, 3aKOH COXpaHEHHUS YHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCa, 3aKOH COXPAaHEHHs 3JEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUS MacCOBOIO 4YHCIA,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO pachaja, OpU 3TOM pa3ivyaTbh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
MPUMEHUMOCTH;

OIPECIIATh HAINPaBJICHUE BEKTOpPA MWHAYKLIUM MarHUTHOTO IOJS MPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HU3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHusl, IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEPEHUs (U3MUECKHUX BEJIUYMH, IMPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOIPEIIHOCTEN U3MEPEHU;

HCCIJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nyeckux BeIMYMH B BUAE TabmuI W TpaduKoB, JenaTh BBIBOJABI IO pe3yjibTaTam
UCCIIEJOBAHMSI;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa IMPU MPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, YUeOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOPHOT0 000PYI0BaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIONIb3Ys
¢buznyeckue 3aKOHblI M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OPMYIIbl, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HaUeHUS (PU3NUECKON BEIHUNHBI,



peliath KayeCTBEHHbIC 3a/laud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUI C OTIOPO HAa U3YyUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUEC SIBIICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaL[I/IOHHLIC TEXHOJIOTNU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU W MPEJCTABJICHHS Yy4eOHOH W Hay4dHO-
HONYJISIPHO# HH(DOPMALIUH, TOJYICHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH IPUHIHUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBUS UX 0€30IIaCHOTO MCIIOJIb30BaHMS B TIOBCEHEBHON JKU3HH;

NPUBOJUTH MPHUMEPhI BKJIJa POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKHU, B 00BACHCHHUE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JI30BATh TCOPCTUUCCKUC 3HAHU I10 (I)I/I3I/IKC B HOBCGI[HCBHOﬁ JKU3HU AJIA 06€cnequH;1
0€30MacHOCTH MPH 0OpAICHUHU ¢ PUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, JIsi COXPAHEHUSI
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOT0 TIOBSICHUS B OKPYIKAIOIIEeH cpeie;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUALHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHIAPTHBIX CUTYAIlMsAX, aJ€KBATHO OIICHUBATH BKJIAJ KaKIOTO M3 YYACTHHKOB TIPYIIIBI B
peleHre PacCMaTpPUBAEMOil TPOOIIEMBI.
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