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YpoBeHb: cpeaHee oo1Iee oOpa3oBaHue



[Iporpamma pa3zpaboTraHa B COOTBETCTBMM M Ha OCHOBE: IIpHUKa3a
MunucrepcTBa oOpaszoBaHusi 1 Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012
Ne413 " OB yrBepkJeHUHM U BBEIACHUU B JICUCTBUE  (enepaabHOro
roCyJapCTBEHHOI0 00pa30BaTENbHOIO CTaHJapTa CPeAHEro odero oopasopaHus”
( ¢ JOMOJHEHHWEM W HW3MEHEHUSIMH), NPUMEPHON OCHOBHOH 0O0pa3oBaTelbHOU
IpOrpaMMBbl CpeTHEro 001Iero oopasoBanus, 0J00OpeHHON (enepatbHbIM yueOHO -
METOAUYECKUM OOBEAUHEHUEM IO O0IIeMy 00pa30BaHHIO(IIPOTOKON OT 28 HIOJIs
2016 roma Ne2/16-3); ¢ uzameHenueM u pononHeHueM; Y MK yueOHuk "®usuka,
drocC, 10,11 xmaccel, Ilpenmernas nuaUS y4eOHMKOB cepuu- Kmaccmueckuid
kypc", I'.5l. MskumieB, a Takxke (enepanbHol padoyell mporpaMMbl BOCIIUTAHUSA,
yueOHoro miana MOY «Egoronckas COLIy.

COJIEPKAHME OBYUEHUA
10 KJIACC
Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI' O MIO3HAHMS

®usnka — Hayka o0 mpupoje. HayuHble METOIbl MO3HAHHS OKPYKAKOLIETO
Mupa. Ponb JKcriepuMeHTa W TEOpUM B TMPOIECCE IO3HAHUS MPUPOJIBIL.
DKCnepuMeHT B QU3HKE.

MopnenupoBanue (pU3MUYECKUX SBICHHM W TpoueccoB. HaydHbie rumortessl.
du3nyeckre 3aKOHbl U TEOPUHU. |'paHMIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (OPMUPOBAHMU COBPEMEHHOW HAyYHOH KapTHUHBI
MHPA, B IPAKTUYECKOUN AEATEIBHOCTH JHOJIEH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBBIE H3MEPHUTENIbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBmkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema otcué€ra. TpaekTopus.



[lepemerienne, CKOpocTb (CpeiHsisi CKOPOCTh, MTHOBEHHasi CKOpPOCTh) H
YCKOpPEHUE MaTepUaIbHOM TOYKHM, HUX MPOCKIIMU HAa OCH CHCTEMBI KOOpIWHAT.
CroxxeHue nmepeMeIeHn U CI0AKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpAMOJIMHEHHOE IBmkeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, NyTH U [EPEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOogHoe majeHue. Y ckopeHrue cBOOOHOTO IMaICHHUS.

KpuBonuueriHoe  aBuxkeHue. JIBHJKEHHME  MAT€pUAIIBHOM  TOYKH IO
OKPYKHOCTH C MOCTOSSHHOM 1O MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAA
ckopocTtsk. [lepron u yacrora obOpaiienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue YCTpOﬁCTBa N TIPAKTHYCCKOC MPHUMCHCHHE. CIHUIAOMCETP,
ABUKCHUC CHAPAAOB, LICIIHBIC U peMéHHBIe nepecaadu.

Jlemoncmpayuu

MOI[GJ'IL CHUCTCMBbI OTC‘{éTa, HIUIIOCTPpAIUA KHUHEMATHYCCKUX XAPAKTCPUCTUK
JABUXKXCHMU.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[TageHue Ten B BO3yXe U B pPa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenuve ABWKEHUS Tena, OpPOIIEHHOro MOJ YIJOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaIeHUS.
HanpapieHue CKOpOCTH TPH JIBHKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

I/IBYIICHI/IC HCPABHOMCPHOI'O ABHMIKCHUA C LCJIBIO OIIPCIACIICHUA MTHOBEHHOM
CKOpPOCTH.

HccnenoBaHne COOTHOLIECHHUS MEXIY NYTSIMH, NPOMACHHBIMU TEIOM 3a
IIOCJIEIOBATENbHBIE PABHBIE IIPOMEXKYTKM BPEMEHH IIPH PAaBHOYCKOPEHHOM
JNBHKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune NBUKEHUS IIApUKA B BA3KOW KUJKOCTH.
N3ydyenue nBuxeHus Teia, OPOIIEeHHOI0 TOPU30HTAILHO.

Tema 2. lunamuka



I[Ipyauun  orHocutenbHOCTH  ['ammiess.  IlepBeii  3akoH  HerotoHa.
NHepunanpHble CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cwi. Bropon 3akoH HeroToHa
JUIS. MaTEpUAIbHON TOUKU. Tperunii 3akoH HproTOHA 119 MaTepruanbHbBIX TOUEK.

3akoH BcemupHoro tsaroreHus. Cuna Tskectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, cKoJibxkeHus, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuina TpeHUs CKOJbKEHUS U cuia TpeHus nokos. Kosdduiment tpenus.
Cuita COpoTUBIECHMS IPU JIBUKEHUH TEJa B )KUIKOCTH WJIU Ta3e€.

[ToctymarenbHOE M BpalaTebHOE ABMKEHUE a0COOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. Ilnedo cuinbl. YcnoBus
paBHOBECH: TBEPAOrO TEJIA.

Texaudeckue YCTpOﬁCTBa N TPAKTHYICCKOC IIPUMCHCHHC. ITOAIIMUITHHUKH,
ABUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SBneHne nHepUMH.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIMX TEL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaluu.
HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTAICHUU.
CpaBHEeHUE CUJI TPEHUSA MTOKOS, KAUE€HUS U CKOJIbKEHHUSI.
Y cnoBus paBHOBeCHUs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3ydenue nBmkeHus: Opycka 1o HaAKJIOHHOM TJIOCKOCTH.



HccrnenoBanne 3aBUCMMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIINUX B TPYKUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanne yciaoBHM paBHOBECHS TBEPAOTO Tela, HUMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE

NMmmynsec MarepualibHOW TOYKHM (Tela), CHUCTEMbl MAaTEPHAIBHBIX TOYCK.
NMnynbC cuibl M M3MEHEHHWE HUMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaxktuBHOE IBMKEHUE.

Pa6Gora cuisl. MOIIIHOCTH CHUJIBL.

Kunernueckass sHeprus wmatepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU.

[ToTeHunaneHas SHEPrusl. [loreHuumanpHas SHEPrus YIIPYTO
nehopMHUpPOBAHHOW  TIpyXuHBI.  [loTeHmWanbHass  dHEprus  Tena  BOIW3H

ITOBCPXHOCTH 3emiu.

[loTeHnManbHble M HENOTEHLMalbHble  Clibl.  CBsi3b  pabOTHI
HENOTCHIMAIBHBIX CHUJ C WU3MEHEHHEM MEXAaHWYECKOM JHEPruU CUCTEMBI TEI.
3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPIHH.

Ynpyrue u Heynpyrvue CTOJIKHOBEHUS.

TexHuyeckrue yCTpOMCTBA U MPAKTHYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexo/1 MOTEHIIMATIBHOM SHEPTUU B KUHETHYECKYIO K 00paTHO.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

I/I3yquHe a0COJIFOTHO HCYIIPYIroro yaapa € IIOMOIIbIO ABYX OJHMHAKOBBIX
HUTAHBIX MasATHHUKOB.

HCCJ’IGI{OB&HI/IG CBiA3HU pa6OTI>I CHUJIBI C U3MCHCHHUEM MEXaHMYECKOU OHCPIUuu
TCJIa Ha MPUMCPEC PACTAKCHUA PC3MHOBOI'O KI'yTa.



Paznen 3. Mouekysipaas pusvka ¥ TepMOIUHAMUKA
Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKON TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJCUCTBUSL YAaCTHUI] BelIeCTBA. MoAEnu CTPOECHUs Ta30B, XUIKOCTEU U
TBEPIBIX TN M OOBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieeii. Macca u
pasmepsnl mosekyil. KonnuectBo BemiectBa. [Toctositnaas ABorajpo.

TeroBoe paBHOBecue. Temmneparypa u €€ m3mepenue. lllkana temmneparyp
Lenbcus.

Mogens  ugeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUH HJICAIbHOrO Ta3a. AOCONIOTHAs TeMIleparypa Kak mepa
CpeaHEd KUHETHYECKOW JSHEPrMH TEIUIOBOrO MABMKEHUsA dvactul rasza. lllkana
temnepatyp KenabBuHa. I'a30Bble 3ak0oHBI. YpaBHeHHE MeHneneeBa—Kamneiipona.
3akoH JlasibToHa. M30mporiecchl B UACATLHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe mpencTaBiIeHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
u3ooapa.

TexHuueckne yCcTPOHMCTBA M MPAKTHYECKOE MPUMEHCHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JAMCKPETHOE CTPOCHHE BeulecTBa, (oTtorpapuu
MOJIEKYJI OPTaHHYECKUX COCTUHEHHI.

OmnbITel 10 1P Py3Un KUAKOCTEH U Ta30B.
Mojenb OpOyHOBCKOTO ABMXKEHUS.
Mogaens onbiTa lTepHa.

OHBITI:I, JOKa3bIBAIOIINC CymcCTBOBAHHUC MCIKMOJICKYJLIPHOT'O
B33HMO,Z[€I>1CTBHH.

Mogenb, WLTIOCTPUPYIOLLIAs TPUPOAY JaBJIEHUS Ia3a HA CTEHKU COCY/A.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSL HWJEAIbHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamoptule pabomul



OnpeneneHue Maccel BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MCXKAY apaMeTpaMu COCTOSHHA Pa3pCiKCHHOI'O
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepmoanHamuueckass cucrema. BHYTpeHHsAs SHEPrusi TEPMOIMHAMHUYECKOU
CUCTEMBI U C1oco0bl €€ n3MeHeHus. KomnuectBo Teminorsl U pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJACAJIBHOrO  rasa. Buagel  tensonepenaumu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3JIy4YCHHE. Y IENIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonmuecTBo TEMIOTHI py TEIUIONEpeaaye.

[Tousitue 06 aamabarHoM mpouecce. [lepBblii 3aKOH TEPMOIUHAMMKH.
[IpumeHeHre TepBOro 3aKOHa TEPMOJUHAMHUKU K u3omponeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTUMOCTh TpOLECCOB B IPUPOJE.

TennoBele  mamumHbl.  [IpyHUOMOBI  AEHUCTBUSL  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »>HepruM B TEMJIOBbIX MamuHax. KoadduiueHt moae3Horo
neiictBust temtoBord wmammHbl. [ukn KapHo u ero kosdduimeHT mnonae3Horo
JEUCTBUSA. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.

TexHudeckue yCTpoWCTBa H  MPAKTUUYECKOE IIPUMEHEHHE. JBUTATEJIb
BHYTPEHHET'0 CropaHus, ObITOBOM XOJIOUILHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3meHeHnne BHYTpEHHEH HSHEPruM Tejla MPU COBEPILICHUU paOOThI: BBLIET
npoOku M3 OYTBUIKM MOJ JEHCTBHEM C)KAaToro BO3AyXa, HarpeBaHue 3¢dupa B
JTaTyYHHOHM TpyOKe MmyTEM TpeHus (BUACOAEMOHCTPAIIHS).

W3MeHeHne BHYTpEeHHEH dHEPruu (TeMIIepaTyphl) TeNa MpH Terionepeiaye.

OnpIT 1o anuabaTHOMY pacHIMpPEHHI0 Bo3AyXa (OMBIT C  BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEII BHYTPEHHETO CrOpaHMs, PEaKTUBHOI'O
JIBUTATEIIS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul
N3mepenne yaenbHON TeIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanus eewyecmea. Pazoevie nepexoovl



[lapoobOpazoBanue u koHaeHcaus. Mcnapenue u kuneHue. AOCOMOTHas U
OTHOCUTEJIbHAs BJIAXKHOCTb BoO3ayxa. HaceleHHbI map. YaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u aMmoppHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctauioB. JXunkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBneHune u
KpUCTaITU3anus. Y AefbHas Terora miasnenus. Cyomumanus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHnueckue yCTpOWCTBAa W TMPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUM TOJYUEHHUsI COBPEMEHHBIX MaTepUalioB, B
TOM YHUCJIE HAHOMATEePHAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHILLICHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUH.

CnocoOb1 U3MepeHusl BIaXKHOCTH.

HaGmronenne HarpeBanus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMoHCTpanust KpUCTalIoB.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol

I/ISMCpeHI/Ie OTHOCHUTEIBbHOM BJIAXKHOCTH BO3ayXa.

Pa3znen 4. JiaekTrpoannHaMuKa
Tema 1. dnexkmpocmamuxa

OnekTpuzauus Tell. OJNEKTpUYEeCKUud 3apsan. [[Ba Buga 3IEKTPUUYECKUX

3apsioB. [IpOBOMHMKH, IUAJIEKTPUKHA W TIOIYIPOBOJHHUKH. 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3apsiia.

B3anmopeiictBue 3apsanoB. 3akoH KynoHna. TodeuHblid 3IEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hampsoxk€HHOCTh  anexkTpuyeckoro mnons. [IpuHnun

CYNEpPHO3UIIUM DJICKTPUUYECKUX TMoJIeH. JIMHUK HanpsHpKEHHOCTH 3JIEKTPUYECKOTO
OJISL.



Pabora cui anexkrpocratuueckoro nosist. [lorenunan. Pa3HocTh MOTEHLIMANOB.
[IpoBOAHMKM W NIMDIJIEKTPUKHA B DJIEKTPOCTATHUYECKOM moJie. Jlmdnexrpruueckas
IIPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIJIEKTPOCKOII,
AIIEKTPOMETP, JJEKTPOCTAaTUYECKash 3allUTa, 3a3eMJIEHUE DJIEKTpOnpubOopoB,
KOHJIEHCATOP, KOIUPOBAJIbHBIN anIiapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINN IEUCTBUSA IIEKTPOMETPA.
B3anmoaencTBue HadIeKTPU30BAHHBIX TEIL.
DIEKTPUUECKOE I10JIE 3aPSKEHHBIX TEIL
IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM II0JIE.
DneKkTpocTaTuyecKast 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTD SHCKTPOéMKOCTI/I IIJIOCKOIro KOHJACHCATOpa OT IIomain
IJIaCTHH, PACCTOAHUA MCKIAY HUMH U HHBHCKTPHHGCKOﬁ IMPOHUIACMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUUECKUA TOK. YCJIOBHS CYIIECTBOBAHUSI BJEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 11 y9acTKa LETH.

SHGKTpI/I‘-ICCKOC COIIPOTHUBJICHHUC. VY nennHOE COIIPOTHUBJICHUC BCHICCTBA.
HOCJ’ICI[OB&TCHBHOG, mapauiCJibHOC, CMCITAHHOC COCANMHCHNEC ITPOBOJAHUKOB.

PaGora »anektpuyeckoro Toka. 3akoH JDxoyns—Jlenna.  MouiHOCTh
3JIEKTPUYECKOr0 TOKA.



DNEKTPOABIKYILIAsl CUJIA M BHYTPEHHEE COINPOTHUBIICHHE HMCTOYHHMKA TOKA.
3axon Oma /111 OJHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMbIKkaHue.

OJIEKTpOHHAss  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynmpOBOHUKH. CobcTBeHHas " IIpUMECHast POBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

OneKTpu4Yeckuid TOK B  pacTBOpax UM  paciuiaBax  dAJIEKTPOJUTOB.
DNEKTPOTUTUYECKAS JUCCOLMALIMS. DIEKTPOIIU3.

OnexTpudyeckuid TOoK B razax. (CaMOCTOSITENIbHBIH M HECaMOCTOSTEIbHBIN
paspsa. Monnus. [na3zma.

TexHuueckue yCTPOWCTBA U IPAKTUYECKOE IIPUMEHEHME. amIepMerp,
BOJITMETP, pEOCTaT, HWCTOYHHKM TOKA, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHMSI, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, MOTYIPOBOJHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu
N3MepeHne Cuiibl TOKa U HaIpsSIKCHUS.

3aBUCHUMOCTD COIIPOTHUBJICHUA LUIHMHAPHYCCKUX IIPOBOJHUKOB OT AJIMWHBI,
II10I@aau IMOoICpCYHOro CCUCHUA U MaTcpualia.

CmMmeniagHoe COCAMHCHUC ITPOBOIHUKOB.

[Ipsimoe wu3MepeHHe 3JIEKTpOABWXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOr0 JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.
[IpoBOIUMOCTH 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.
OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydeHune cMEanHoro COeAMHEHUS! PE3UCTOPOB.



N3mepeHne 3JIeKTpOABUKYILEN CUJIbI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHMUSL.

Hab6mtoienue aiekTposusa.
MeknpeaMeTHbie CBSI3H

N3yuenue kypca gusuku 6a3oBoro ypoBHs B 10 kjacce oCyIlecTBISETCS ¢
YYETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMy MAaTeMaTHKH,
OMOJOruU, XUMHUH, Teorpadyu U TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C U3YyYEHUEM METOAOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAaydyHbIH (akT, rumore3a, (hU3MYecKash BEIWYWMHA, 3aKOH,
TEOpHsi, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHue CHUCTEMbl  YpaBHEHUW, JHMHEWHas  (QyHKIus,
napaboia, runepOosa, ux rpauku U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUI'OHOMETPUIECKOE TOXKIAECTBO,
BEKTOPHI M UX IPOCKLMH HA OCU KOOPAUHAT, CIIOKEHNUE BEKTOPOB.

buonocus: Mmexanuueckoe NBUXKEHUE B JKUBOU mpupoje, nuddysus, ocMoc,
TEIJIOOOMEH KHUBBIX OPraHU3MOB (BUJIbI TEIUIONEPEau, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAS IJUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHuEe JBWKEHUH C HUCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T TpEHHsS B TEXHUKE, IOAIIMIIHUKA, HCIOJb30BAHUE 3aKOHA COXPAaHEHHUS
MMITyJIbca B TEXHUKE (pakera, BOJOMET W JPyrue), ABUTATElb BHYTPEHHETO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWIBHUK, KOHIULUOHEP, TEXHOJIOTUN
MOJIyYEHHSI COBPEMEHHBIX MAaTEpUaioB, B TOM 4YHCJIE HAHOMAaTepHallOB, H
HAaHOTEXHOJIOTUH, DJIEKTPOCTaTHUYECKasl 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTpYUHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC puOOpHL,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pa3znen 4. JjaekTpoauHaAMHUKA

Tema 3. Maznummnoe noJie. IneKmpoMazZHUMHAA UHOYKYUSA



IToctostHHBIE ~ MarHuTBl.  B3amMojeiicTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHUTHBIX MoJjield. JIMHMU MarHUTHOM WHAyKUMH. KapThHa JIMHWUA MarHUTHOM
VHAYKIWY MOJISI TOCTOSHHBIX MAarHUTOB.

MarnutHoe moJie TIPOBOJIHMKAa C TOKOM. KapTuHa JWMHUNA WHAYKIUU
MAarHATHOTO TOJI JUIMHHOTO NIPSIMOTO IMPOBOAHMKA M 3aMKHYTOrO KOJIBIEBOTO
IIPOBOJIHHKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOJHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HallPaBJICHUE.

Cuna Jlopenua, €€ MOayJIb U HampaBjieHue. J|BH>KeHNE 3apssKEHHOM YaCTHUIIbI
B OJITHOPOJIHOM MarHuTHOM rnose. Pabora cuibl Jlopenuna.

SIBeHne BneKTpOMarHuTHOM WHAYKIMU. IIOTOK Bekropa MarHWTHOU
MHIYKIUU. OJIEKTPOJABIDKYIIAs CHIa MHAYKIHH. 3aKOH 3JEKTPOMarHUTHOU

uHaykiuu dapanes.

BuxpeBoe »3yeKTpuyecKoe Toyie. ODJIEKTPOIBHKYILAA CUJIa WHIYKIHH B
IIPOBOJHUKE, ABMKYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJIGHME CaMOMHAYKIUM. OJEKTPOJBHXKYIIAs CHJIa
CaMOMHIYKIIHH.

DOHeprus MarHuTHOT'O TOJISI KATYIIKUA C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue YCTpOﬁCTBa N MPAKTHYCCKOC IIPUMCHCHHUC. IIOCTOSHHBIC
MAariuTbl, JJICKTPOMAIHUTBI, JJICKTPOABUTATCIIb, YCKOPUTCIN 3JICMCHTAPHBIX
JacTul, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM MOJIEM.
JIuHUKM MHAYKIIMYA MarHUTHOTO MOJISL.
B3anmopericTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JencrBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.
SIBieHHE 3EKTPOMATrHUTHON UHIYKIIUH.
IIpaBuio Jlenna.

3aBUCHUMOCTD BHCKTpOI[BI/I)Kymeﬁ CWJIbl MHAYKIHMKU OT CKOPOCTU HM3MCHCHMHA
MargmMTHOI'O IIOTOKaA.

SIBieHne CaMOMHIYKIINU.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydeHne MarHuTHOTO OISl KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnes S. Koned0anus v BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbLe KOJ1€OAHUA

Konebarensnass  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJI€OAHUSI.
["apmonnueckue konebanms. [lepuon, wacrora, amrumtyaa u (aza komeOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTu4ecKui MasTHUK. YpPaBHEHUE TapMOHMYECKUX
koneOanuii. [IpeBpainenne sHeprun Mpy rapMOHUYECKUX KOIEOAHUSIX.

Konebarensupiii koHTyp. CBOOOAHBIE 5SJIEKTPOMArHUTHbIE KojeOaHUs B
UeaTbHOM KOJeOaTeNbHOM KOHTYpe. AHAJIOrMs MEXIy MEXaHMYECKUMH U
ANEKTPOMArHUTHBIMU KoseOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUH B HJICATHHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBneHne o 3aTyxarolux KoseOaHusX. BeIHYyK€HHbIE MEXaHUUECKUE
kosnebanus. Pezonanc. BeiHYX/I€HHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMsI.

Ilepemennblii  TOK. CHHYCOMZANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO0 TOKAa. AMIUIMTYAHOE M JEHCTBYIOIIEE 3HAYEHUE CHJIBI TOKa MU
HaIIPSKEHHUS.

Tpaucdopmarop. [IpousBoacTBo, mepegadya u NMOTPeOIICHHUE DIECKTPUUECKOM
SHEPruM. DKOJOTUYECKUE PUCKHU TPU MPOU3BOACTBE EKTposHeprun. KynpTypa
WCTIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEITHEBHOM JKU3HU.



Texaudeckue YCTPOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHHUC! SHCKTpI/I‘IGCKI/Iﬁ
3BOHOK, IT'CHECPATOP INCPEMCHHOI'O TOKA, JIMHUH 3JICKTPOIICPCaAay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoieOaTeNbHON CUCTeMbl (IPYKUHHBIA WU
MaTE€MaTUYECKU MasiTHUK).

Habmronenue 3aTyxaromux KojaeOaHui.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHU.
Habmronenne pesonanca.

CBOOO/IHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuuorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAINPSKEHUST OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc Inpu 1OoCJIICAOBATCIIBHOM COCAMHCHHUMU PCE3UCTOPA, KaTYyIIKH
HHAYKTUBHOCTH M KOHJACHCATOPA.

Mopenb JIMHUU AIEKTPONepeIayuu.
Yyenuueckuii sxcnepumenm, rabopamophule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHUOJAa MaJbIX KOJIEOAHWUW Tpy3a HAa HUTHU OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBaHne TMEPEMEHHOIO0 TOKa B LENM M3  IOCJIEAOBATEIILHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, YcloBusi pactipocTpaHeHus. llepuon. CkopocTb
pacnpocTpaHeHusi W JJMHA BoJHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u audpakiys MeXaHU4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenranus BekTopoB E, B, V B snexrpomaruutHo#l BoiHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MPETOMIICHUE, MOJspu3anus, Audpakius,
unTepdepenis. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JeKTPOMarHUTHBIX BOJH. [IpUMEHEHHME 3JICKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.



[TpuHUIMIIBI paUOCBS3U U TEICBUACHUS. Pagnonokarusi.
DJIEKTPOMArHUuTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckue yCTpOMCTBA W IMPAKTUUYECKOE MPUMEHEHHE. MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JIUArHOCTUKA B TEXHHUKE W MEIUIIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHKe M PaCIPOCTPAHESHHUE MOIEPEUHBIX U MPOAOJIBHBIX BOJIH.
KoneOmromeecs Te1o Kak UCTOYHHUK 3BYyKa.

Hab6mtonenne oTpakeHus U MpeoMIICHUS MEXaHUYECKUX BOJIH.
Hab6monenue naTepdepeHiuu u 1udpakiini MEXaHUIECKUX BOJTH.
3BYKOBOI PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTHM 3BYKa W BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTON KOJICOaHWM.

UccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IPEIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsMonMHENHOE pPacIpOCTpPAHEHUE CBETA B
OHOpOAHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxeHHs cBera. [locTpoeHune n3o0paxeHil B
IUIOCKOM 3€pKalle.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN TOKa3aTeNlb

npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIM yron MOJHOTO
BHYTPEHHET'O OTPAKECHHUS.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6emnoro ceera. L[Ber.

CoOuparome U pacceuBaromive JnH3bl. ToHkas JmH3a. DokycHoe
paccTossHUE W ONTHYECKash cuja TOHKOM JuH3bL [locTpoeHue u300paxeHuil B
coOuparoux M pacceuBaromux auH3ax. Gopmyna TOHKOW JHH3BI. YBEIUYEHUE,
JTaBaeMoe JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONTHUKH.



BonnoBas ontuka. WHTepdepenuust cBeta. KorepeHTHblE HCTOUYHMKHU.
VYcaoBus HaOMIOAEHUST MAKCUMYMOB WM MHUHHUMYMOB B HMHTEp(EpEeHLHOHHOU
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [AudpakuuvonHas pemérka. YcioBue HaOIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOTrO CBETa Ha
TU(PPaKIIUOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHnueckue yCTpPOWCTBA W TNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyla,
doToanmapar, NPOCKIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOM, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsimonMHeiHOE pPAaCHpPOCTPAHEHHE, OTPAKEHHE U TPEIOMIICHUE CBeTa.
OnTuyeckue NpuoOpBHI.

[TonHOoe BHYTpeHHEE OTpakeHue. Moiellb CBETOBOIA.
HccnenoBanre cBONCTB N300paKEHU B JIMH3AX.
Mopenn MUKpOCKOIIa, TEIECKOTIA.

Hab6mtonenne nuaTepdepeHiium creTa.

Hab6monenne nudpakium cBera.

Habmroienne nucnepcuu cBera.

[TonydyeHnue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonydyenue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKHY.
HaGmonenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopnvle padonul
N3MepeHune nmokasaresis MpeaoMIIeHUS CTEKJIA.
HccnenoBanue cBOKWCTB U300paXKeHUI B JIMH3AX.

Habmronenne nucnepcuu cBera.



Pa3nen 6. OcHOBBI ClIeNMAJILHOM TEOPUN OTHOCUTEIbHOCTH

I'panuubl  OPUMEHUMOCTH  KJIACCHMYECKOW ~ MexaHuku.  IlocTynarsl
CIICLIMAJIbHOM TEOPUU OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEJIBHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHUE
JUTUHBIL.

DHeprus U UMIYJIbC PEISTUBUCTCKOW YaCTHIIBI.

CBs13b MacChl C JHEPrUel U UMITYJbCOM PEINSTUBUCTCKON YacCTULIbL. DHEPTUs
ITOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBsi3u 3HEpruu (PoToHA C €ro 4acTOTOM. DHEpPrus
U UMITYJIbC (DOTOHA.

OtkpeiTue u uccnenaoanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKoHbI
dororddekra. YpaBHenue DitHmrerHa g pororddexra. «KpacHas rpaHuiay

dbotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.
XHUMHUYECKOE JICMCTBUE CBETA.

Texauyeckue ycTpOMCTBA W TPAKTUYECKOE MpUMEHEHUE: (HOTOIIEMEHT,
dboTomaTunK, CoTHeUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEIIHETO (HOTO3PdeKTa.
Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmnbiTel Pe3zepdopia 1o paccesHHIO o -HaCTHII.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpH Tepexojie aroMa C OJHOTO YPOBHS SHEpPruu Ha Jpyroud. Buasbl
crekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BosiHOBBIE cBOMCTBa yactull. BonHbl ne bpoist. KopnyckyisspHO-BOJIHOBOM
yaJli3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYYCHHUC.

TexHuyeckrue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPalIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OmnpeneneHue AIUHBI BOJHBI Jlazepa.

HaGmonenue muHelyaThIX CIEKTPOB U3TyYEHUSI.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul
Hab6mtoienue tuHeyaToro cuekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOLIME CIOXHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTrO wW3nydenus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE NpoTOHA M HelTpoHa. Hyknonnas mognens sapa I'eiizenOepra—
WBanenko. 3apsn sapa. MaccoBoe yucio sapa. M30Tomnsl.

Anbda-pacnaa. ODIEKTPOHHBIA H TMO3UTPOHHBIA Oera-pacman. ['amma-
U3JIydyeHne. 3aKOH paJuOAKTUBHOIO pacmaja.

DOHeprusi CBA3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. [ledext maccel aapa.
S nepnsbie peakiuu. [lenenue u cUHTES sA1€Ep.

Snepusiit peaktop. Tepmosiaepusiii cuHTe3. [IpobOiieMbl M TEPCHEKTUBBI
SIICPHOM YHEPIETUKU. DKOJOTUUECKUE ACTIEKTHI AIEPHOU YHEPTETUKHU.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE O3UTPOHA.
MeTtob! HaOJIIOIEHUS U PErUCTPALMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTalnbHbIe B3auMOAEHCTBUSA. EAMHCTBO (pU3NUecKoil KapTUHBI MUPA.

TexHnueckne yCTporCTBa M NMPAKTHYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu
CUYETYMK MOHU3UPYIOIIMX YACTHII.
Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (poTorpadusim).

Pa3zges 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS ACTPOHOMUU. lIpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMMUH.

Bug 3Bé3aHoro Heba. Co3Be3qus, spKUe 3BE3/AbI, IJIAHETHI, UX BHUIUMOE
JIBIOKECHHE.

CoJiHEeYHas cuCTEMA.

Comuue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun CoyHIA U 3BE3M.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA KjIacc —
CBETUMOCTE». 3BE3ABI TJIABHOM MOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JIJIsl 3BE3]] TJIABHOM IMOCIJIEIOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE371. COBpEMEHHbBIC MPEACTABICHUS O MPOUCXOXKICHUHN U 3Bodtonuu CoiHIA U
3BE3/1. DTalbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m aBuwxenue ConHia B
I'anmaktuke. Tunel ranakTuk. PaguoranakTuku U kBaszapel. UEpHBIE IBIPBI B sapax
TAJAKTHUK.

Bcenennas. Pacimmmpenne Bceenennoit. 3akon Xa00a. Paz0beranue ramgakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe n3nydyeHue.

Macirabuas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.



Yuenuueckue nabnooenus

HaOmonennss HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPWIOXKEHUHN JJI1 ONpe/leJeHUs MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usl CeBEpHOro MOIYIIAapHs U SIPKHUE 3BE3 L.

Habmonenus B Teneckon Jlynsl, mianer, Maeunoro [lyTu.
Oo6o0marnee NnoBTOpEeHNE

Ponpr Qusukn um acTpOHOMHM B DKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAIbHOM U ATUYECKOU cepax NesTeILHOCTH YeloBeKa, POJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAy4YHOU KapTHHE MHpPA, POib (GU3UUECKON Teopuu
B (OpPMHUpPOBAaHUHM TMPEACTaBICHUA O (UINYECKOW KapTHMHE MHUPA, MECTO
¢bu3nueckol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABIEHUN O MPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COZIEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MAaTE€MaTHKH,
OMOJOruMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C U3YYEHUEM METOIOB HAY4YHOI'O
MO3HAHUS: SIBIICHUE, HAy4yHbIM (akT, rumores3a, (u3nyUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pellIeCHHE  CUCTEMbl  YpPaBHEHHWI, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPhl M MX NPOEKLIHMH HA OCHU KOOPAMHAT, CIOXEHHE BEKTOPOB,
MPOU3BOAHBIE 3JEMEHTAPHBIX (PYHKIMM, NPU3HAKK TOA00US TPEYroJbHUKOB,
OIpezieIeHHE MIOUIAIN IIIOCKUX PUTYp U 00bEMA Tell.

buonocus: snexTpuyeckue SBICHUS B KUBOW MpHUPOAE, KojeOaTelbHbIe
JBY)KEHUSI B )KMBOM IPUPOJE, ONTUYECKHUE SIBICHUS B KUBOM MpUpPOAE, NEHCTBUE
paauvanyy Ha >KUBbIE OPraHU3MBbI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPIBIX
T€1, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKONM pEIIETKU, CHEKTPATbHbBIN
aHaJIN3.

leoepagpus: MarHUTHBIE TIOJIOCA  3€MJIM, 3aJ€KM  MAarHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MIPE/ICKa3aHUE 3eMJICTPSICEHU .

Texnonocus: MMHUM ~ DJIEKTpONEpPENad, TIEHEPATOp IMEPEMEHHOI0  TOKa,
AJIEKTPOJABUTATENb, WHAYKIMOHHAS II€Yb, PaAap, pPaJdONPUEMHHUK, TEIEBU30P,



aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
cojHe4Has Oarapest.

INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®Pu3mka» Ha YPOBHE CpPEIHErO OOIIETo
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOTO npeaMera «Pu3uKay JOJKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIMIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3MUIMENH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIECTBA, PACHIMPEHUE >KU3HEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEAU3AlMM OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIILHOW JESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCHIUTAHHSI:

C(OPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UITMH 00yUJaIOMIErocsi Kak akTUBHOTO 1
OTBETCTBEHHOTO YJIeHa POCCHICKOT0 00IIeCTBa;

IIPUHATHUC TPpaIUIINOHHBIX O6IHG“I€J'IOB€‘-IGCKI/IX I'YMaHUCTHYCCKHUX u
ACMOKPATUYICCKUX HCHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JIEATECIHbHOCTh B MHTEpEcax TIpa)IaHCKOIro
00LIEeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3allnu;

yYMEHUE B3aUMOJCHCTBOBATH C COLMAIBLHBIMA UHCTUTYTAMU B COOTBETCTBUHU C
uX QYHKIHUSAMH U Ha3HAUCHHEM;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM JESATEIbHOCTH;
2) IATPHOTHYECKOT 0 BOCTIMTAHUS :
c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXAaHCKON UICHTUUYHOCTH, MATPUOTU3MA,;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSIM
POCCHICKHMX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;



CHOCOOHOCTh OLIEHMBaTh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HAa MOPAJbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEeATEIIbHOCTU Y4EHOTO;

OCO3HAHHE JINYHOT'O BKJIAZa B TOCTPOCHHE YCTOMYUBOIO OYIYIIETO;
4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAy4HOI'O TBOPYECTBA,
npucyniero Gpu3nuecKoi HayKke;

5) TpyaoBOro BocnuTaHusi:

UHTEpEC K pa3inyHbIM cepam NpoPecCHOHATBHON AEITeIbHOCTH, B TOM
YKCJIC CBA3aHHBIM C (PM3UKOW U TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymielt mpodeccun u peann30BbIBATH COOCTBEHHBIC KU3HCHHBIE TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOPa30BaHMIO U CaMOOOpPa30BaHUIO B 00JacTu
(Gu3MKKN Ha TPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHY€eCKOro BOCIIUTAHUS:

chOpPMUPOBAHHOCTh IKOJIOTMUECKOW KYJIBTYpPbI, OCO3HAHWE TJI00ATBHOIO
XapakTepa HKOJIOTHYECKUX MpodIIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE ICMCTBUI B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LIEeJIed YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA,

pacIIMpeHUe OMbITa JEATCIIbHOCTH HSKOJIOTHYECKOW HAaMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKE;

7) NeHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UICCKON HAYKH;

OCO3HAaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TI'OTOBHOCTh B IIPOLIECCE
M3ydeHUs  (UBMKU ~ OCYIIECTBISATh  NPOCKTHYIO U HUCCIEI0BATEIbCKYIO
JESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJoruueckue AeCTBUA:



CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACIATh LEIU JCATEIbHOCTH, 3aJ1aBaTh MapaMETpbl M KPUTEPUU HUX
JIOCTHKCHMS;

BBISIBJIATH ~ 3aKOHOMEPHOCTH W IPOTHBOPEUHMS B  pacCMaTPUBACMBIX
(U3UYECKUX SBIICHHSX;

pa3pabaThiBaTh IUIaH PEIICHHUS MPOOJEMBbI ¢ Y4ETOM aHaAIM3a WUMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B JICATCIIbHOCTD, OLICHUBATL COOTBCTCTBUC PE3YyJILTATOB
oeJsiM, OLICHNBATh PUCKU HOCJ'IGI[CTBI/II\/'I ACATCIIbHOCTH,

KOOPJAMHUPOBATD U BHIMOIHITH pabOTy B YCIOBHUSAX PEATbHOT0, BUPTYAILHOTO
1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBAThb KPECATUBHOC MBIIIJICHUC IIPU PCIICHHUH ) KU3HCHHBIX np06neM.
ba3oBble ucciaeaoBaTeJIbCKue I[eﬁCTBHH:

BJIaJIeTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU HOHATUAMH U METOJaMHU
(du3nUecKol HayKu;

BJIaJIETh HABBIKAMHU y4EOHO-MCCIIE0BATEIHCKON M MPOSKTHON JeATEIbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIIeHUsl 3a1au (PU3NYECKOr0 COACpPKaHUS, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS;

BJAJ€Th BUAAMH JEATEILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHMIO B PA3IMYHBIX Yy4EOHBIX
CUTYaIUSX, B TOM YHUCJIE TP CO3aHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TNPUYMHHO-CIICCTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3a/1ady,
BBIJIBUTaTh THUIIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThl ISl J10Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

AHAJIM3UPOBATh I[IOJIYYEHHBIE B XOJ€ PELICHUS 3a1a4d Pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (POpPMYyIMpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YUEHUU (DU3HKU;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;



YMCTh IICPCHOCUTL 3HAHHUA 110 (1)I/IBI/IKC B IPAKTHYCCKYIO 00J1acTh
KU3HCACATCIBbHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeil;

BBIJIBUTaTh HOBBIE U], MIPEJIaraTb OPUTMHAIbHBIE OIXOAbI U PELICHUS;

CTaBUTH MIPOOJIEMBI U 33]]a4H, IOMYCKAIONME ATbTEPHATUBHBIC PEIICHMUS.
Pabora ¢ undopmanuei:

BJIQ/IETh HABBIKAMHU TOJIydeHUs] MH(MOpMaK (HU3MUECKOrO COJEPXKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBIIATH IIOMCK, aHAJU3,
CHUCTEMAaTH3aLMI0 M HWHTEPIPETalri0o MHPOPMAIUU PAa3IWYHBIX BHUIOB U (hopm
IIPEICTABIICHUS,

OLCHUBATH NJOCTOBCPHOCTD I/IH(i)OpMaHI/II/I;

WCIIOJIb30BaTh  CPeACTBAa  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3aIllMOHHBIX
3aad ¢ CcoOMIoJieHHeM TpeOOBaHUN HSProHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKEHHS, TPABOBBIX W  OTUYECKHX HOPM, HOPM
UH(OPMAIIMOHHON 06€30MaCHOCTH;

CO3[1aBaTh TEKCThl (DU3MUECKOrO COJAEpKaHUA B pa3iMuHbIX (opmarax c
y4€TOM Ha3HAYeHUs] MH(MOpPMAIUU U LEIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy NpeacTaBIeHUs U BU3yJIM3ALIMH.

KoMmmyHuKaTHUBHBIE YHHBEpPCcaIbHbIE Y4eOHbIe 1eiicTBUS:
OCYIIECTBJIATH OOIICHHE Ha YpOKaxX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(PJIMKTHBIX CHTYallUd W  CMATYATh
KOH(DJIUKTHI;

paSBépHYTO N JIOTHYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIb30BAHHUCM
SA3BIKOBBIX CPCACTB,

NOHUMATh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIUBUAYaTbHON
paboThI;

BBIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX IEHCTBHH ¢ ydéTOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEM KaXXAO0r0 YieHa KOJIJICKTHBA,;



IIPUHUMATh  LEJIM  COBMECTHOM  JICSITEIbHOCTH, OpPraHU30BbIBaThH W
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKECHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacmpesensaTh Pojau C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJAaTh PE3YJIbTAThI
COBMECTHOU pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAaJa M KaXKAONO y4aCTHHKA KOMaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npcajaratb HOBBIC IIPOCKTBI, OHOCHHUBATHL MHACH C IIO3UIUHN HOBH3HEI,
OPUIMHAJIbHOCTH, Hp&KTPI‘ICCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIITE IMOSUMTHUBHOC CTPATCIHMYCCKOC IIOBECACHUC B  Pa3JIMYHBIX
CUTyallusiX, IMPOABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH NHHUIIHMAaTUBHBIM.

Pery/isiTUBHbIE YHHBeEPCAIbHbIE yUeOHbIe el CTBUSI
Camoopranmszanms:

CaMOCTOSITEJIFHO OCYITIECTBIISATh TIO3HABATEIBHYIO JEATEIHHOCTh B 00JACTH
GU3MKM W acCTPOHOMMH, BBISBIATH IIPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOATEIBHO COCTABJISITh IUIAH PELICHUS PACUETHBIX W KAUYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS MPAKTUYECKON paboThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JAaBaTb OLICHKY HOBBIM CUTYAIlUAM,
pacanupATb paMKH y‘IC6HOI‘O npeaMeTa Ha OCHOBE JIMYHBIX HpCI[HO‘ITCHI/II\/’I;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEeHTHpOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 32 PEIICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JIACTH
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00PAa30BaTENIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTp 0J1b, IMOIIMOH AJIbHBbIA UHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHTYallUAM, BHOCHTB KOPPCKTHUBBI B ACATCIIbBHOCTD,
OLOCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



BJIQJICTh  HaBBIKAMU  IIO3HABaTEJIbHOM  pediekcMu  Kak  OCO3HaHMS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX PpPE3yJbTAaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI PEIIEKCUU ISl OLIEHKU CUTYyalllH, BRIOOpa BEPHOTO
peuieHus;

YyMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI M apryMEHThl JPYIrUX TpPH aHalM3e pPe3yJbTaToOB
TSI TeIILHOCTH;

IMPUHUMATb Ce65[, IIOHHMMasA CBOM HEAOCTATKN U JOCTOMHCTBA,

IIPUHAMAaTb MOTHUBBI W ApPryMEHTBI JPYIHX MPH AaHAIW3E pe3yJbTaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIMOKHU.

B mpomiecce mocTHKEHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI 110
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHMs Yy OOydaromuxcs
COBEPIIECHCTBYETCS HYMOIIMOHAJIbHBIN UHTEJUIEKT, MpeAnoIaramumn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKITIOYAIOIIETO CIIOCOOHOCTh TIOHMMAaTh CBOE AIMOIIMOHAIBEHOE
COCTOSTHUE, BHJICTh HANIPABJICHHS PAa3BUTUSI COOCTBEHHON dMOIIMOHATBLHOMN c(hepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpCTYJIMPOBaHUs, BKIIOYANOMICTIO CaMOKOHTPOJIb, YMCHHC IIPHHUMATDH
OTBETCTBEHHOCTh 34 CBOE IIOBCACHHC, CITOCOOHOCTH aZlalITUPOBATLCA K
OMOIMOHAJIbHBIM U3MCHCHUAM U ITPOSABIIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEN MOTHBAIIUM, BKIIOYAIOIICH CTPEMJIEHHE K JOCTHKEHUIO LICJIH U
yCIIEeXy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBaTh HCXOAS W3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIILHOE COCTOSIHUE
OpYTMX, YYUTBIBaTH €ro IMpPH OCYIIECTBIECHUU OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBUIO U COIIEPEKNUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CTIOCOOHOCThH BBHICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenus B 10 kiiacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAOIIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha MpPUMEpax poJib U MECTO (PU3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTHH, B PAKTUYECKON IEATEIbHOCTH JIFOJIEH;

VUUTBIBATh TPAHUIBI TPUMCHEHHS M3YYCHHBIX (PU3MUYECKUX MOJICIICeH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéTra, abCO0THO TBEPOE TEIIO,
UJICAIbHBIA T'a3, MOAECI CTPOCHUS T'a30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUECUYHBIN
AJICKTPUYCSCKUH 3aps/l IPU PEIICHUN (PU3NUESCKUX 3a/1a4;

pacrno3HaBaTh (pu3nyecKkue ABICHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIlEeCTBa U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIOKEHUE, CBOOOJHOE TAJeHUE TeJ, IBMKEHUE IO OKPYKHOCTH, HWHEPIIHS,
B3anMoJielcTBre Tell, nuddy3us, OPOYHOBCKOE TBWKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HArPEBAHUU (OXJIAXKECHUH), TEIIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCAIWS, IUIABJICHUE, KPUCTAJUIM3AIUs, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKAYy I[apaMeTpaMu COCTOSHHMSI Tra3a B  H3OIpPOIECCax,
AJIEKTpU3AIUS TEJ, B3AUMOICHCTBUE 3aPsI0B,;

OIMCBHIBATh MEXAHUYECKOE JBHUKEHHE, HCIONb3Yysl (U3NUYECKUE BETMYMHBI:
KOOpJIMHATA, MYyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca TeJa, CHJIA,
UMITYJIbC TeJla, KUHETUYECKAsi YHEPIUsl, NOTCHIMaIbHAas DHEPrus, MEXaHU4eCKas
paboTa, MexaHM4YecKas MOIIHOCTb; IPU ONUCAHWUU TMPABWIBHO TPAKTOBATh
(Gu3MUeCcKUil CMBICT MCHOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYECHHUS] W €IUHHULIBI,
HaXoIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO0 BEIMYMHY C JIPYTHMHU
BEJIMYMHAMMU;

ONKCHIBaTh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHHS,
UCIIONIb3Yd (PU3MYECKHE BEIUYMHBL: JaBJICHHUE Ta3a, TeMIeparypa, CpemaHss
KHUHETUYECKasi SHEPrusl XaOTUYECKOro JBUKEHUS MOJIEKYJ, CpeIHEKBaJpaTUIHAas
CKOPOCTh MOJICKYJ, KOJUYECTBO TEILJIOThI, BHYTPEHHsISI SHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOT0 JEHCTBUS TEMJIOBOrO JBUTATENS; MPU OMHMCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEIMYMH, HX
0003Hau€HUsT U E€IWHULBL, HaXOAUTh (OPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(U3NYECKYIO BEIMUMHY C IPYTUMU BEINYUHAM;

OIMCBIBATh U3YYEHHBIE DJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHUS (ITPOLIECCHI), UCIONB3Ys (PU3NUYECKUE BEIMYMHBL: AJIEKTPUUECKHUI 3aps/l,
AJIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD TOJIsA, TOTEHIMA, Pa3HOCTh MOTEHIIUAJIOB;
OpY ONUCAHUM TMPAaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICT HUCHOIb3YEMbIX
BEIMYMH, MX OOO3HAYEHUs U E€IUHUILIbI; YyKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIKE
JaHHYI0 (PM3UYECKYIO BEIMUYUHY C JPYTUMHU BETMUYUHAMU;



aHAJIM3UPOBaTh (YU3UYECKHUE IPOILIECChl M SBJICHHS, UCIOIB3Ys (U3UYECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro Tsrotrenus, |, Il u Il 3akonst HproToHa,
3aKOH COXPaHCHMSI MEXaHMYECKOW JHEPruM, 3aKOH COXpPAaHEHHUS HMIIYJIbCa,
MPUHIIMIT CYNEPINO3ULIMK CHUJI, TPUHIUII PABHONPABUS HHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO0 CTPOCHHSI BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEJIHEH KMHETMYECKOW PHEPruu TEIJIOBOTO JBHKEHUS MOJICKYJ C
aOCOJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTpUYECKOro 3apsijaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC IIPUHIMIBI ~ JACHCTBHS MAIllMH, TPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBUS MX OE30MaCHOI0 HMCIOJIb30BaHHS B
MMOBCEHEBHOM JKU3HU;

BBIMIOJIHATh OKCIIEPUMEHTHI 10 HCCICIOBAHUIO (DU3MYECKHX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH, TPHU STOM
dopmynupoBaTh TpobieMy/3a1ady W TUINOTE3y YYEOHOTrO OSKCIEPUMEHTA,
cOOMpaTh YCTaHOBKY W3 TMPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT H
bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBIIATh NPSIMbIE U KOCBEHHBIE U3MEPECHUSI (DU3NUECKUX BEIUYUH, MIPU
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO M3MEPEHHS M HMCHOJIb30BAaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPETHOCTEN U3MEPEHNU;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXAY  (U3MYECKUMH  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHUM, MPU OTOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKkcHpoBaTh PE3yJbTATHl TOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B
BUie TaOnuL U TpaduKOB, 1€7aTh BHIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

coOmo1aTh mpaBuja 0€30MacHOro TpyJa MpU MPOBEACHUMU UCCIEAOBAHUN B
paMKax y4eOHOrO OSKCIIEpUMEHTa, Y4eOHO-HCCIENOBATeILCKOM M MPOCKTHOM
JESTENbHOCTH C UCIOJb30BaHHEM H3MEPHUTENbHBIX YCTPOHCTB M JIAOOPAaTOPHOTO
000py1I0BaHuUS;

pelmaTh pacy€THbIE 3aJa4d C SBHO 33JaHHON (PUM3MYECKON MOJENbIO,
UCTIONBb3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aauH
BBIOMpATh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMUYMHBI U (POPMYJIbI,
HEOOXOUMbIE NIl €€ PELIEeHUs, NPOBOAUTH PAacUE€Thl M OLIEHUBATh PEaTbHOCTH
MOJIYYEHHOT'0 3HAaUeHUS (PU3UYECKOU BEJIMUUHBI,

pelaTh KaueCTBEHHBIC 3aaui: BBICTPAMBATh JIOTHYECKH HEIPOTHUBOPCUHBYIO
IICIIOYKY PACCY)KJICHHH C ONOpOH Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYeCKHe SIBICHUS,



UCIIOJIb30BaTh ~ NPU  pEHIeHWH  y4yeOHBIX  3ajad COBPEMEHHBIEC
MH(OpPMAIIMOHHBIE TEXHOJOTUH JJI1 TIOUCKA, CTPYKTYPHPOBAHUSI, HHTEPIPETAUN
U TPEJCTABICHUS y4€OHON U HAYYHO-TIOMYJISAPHOM MHPOPMALUM, OITYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJy4aeMyI0 HHPOPMAIUIO;

IPUBOAUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 10 (DU3HMKE B TOBCEIHEBHOM KM3HU JIJIS
oOecrieueHus 0€30MacHOCTH MpU OOpalIeHHH C MNPUOOpaMH W TEXHUUYECKUMH
yCTPOWCTBAMHU, JUISI COXPAHCHHS 3[IOPOBBS U COOJIIOJICHUS HOPM JKOJOTHYECKOTO
TIOBEJICHUS B OKPYIXKAIOIICH Cpejie;

paboTaTh B TpYyIIE C BBINOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIAHUPOBATH pabOTy TPYMIMbL, PAIMOHAIBHO paclpenessaTh OO0S3aHHOCTH |
IUIAHUPOBATh JAEATEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATh
BKJIAJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIIEHNE paccMaTpUBaEMOi IPOOIJIEMBbI.

K konmy oOyuenus B 11 kiacce mpeiMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OO YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTHHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHHM, B MPAKTUYECKOW NESTEIBHOCTH JIOJIEN, LEITOCTHOCTh U €OUHCTBO
¢dbuznuecKkol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl MPUMEHEHHMS] HU3YUYEHHBIX (PU3UYECKUX MOJEINeHt:
TOYECUHBIA JJICKTPUYECKUN 3apsij, Jyd CBETA, TOYCUHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNb aTOMa, HYKJIOHHAsi MOZEJIb aTOMHOrO siipa MpU PEIIeHUH (U3NYECKUX
3aj1ay;

pacmno3HaBaTh (pu3udecKkue SBICHHS (TIPOIECChI) U OOBSCHATH MX Ha OCHOBE
3aKOHOB DJICKTPOJUHAMUKHN W KBAaHTOBOW (PU3UKH: JIEKTPUICCKAS TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHWTHAas WHAYKIUS, JCHCTBUE MArHUTHOTO IO Ha
MPOBOJTHUK C TOKOM M JIBMDKYITUHCS 3apsji, AJIEKTPOMArHUTHBIC KoJieOaHUS W
BOJIHBI, TPSMOJIMHEHMHOE paclpOCTpaHEHHWE CBETa, OTPaKECHHE, IPEIOMIICHHE,
uHTepdepeHnus, AUGPaKIus W TMOJIpU3alds CBETa, JIHUCIEPCHUS  CBETA,
dotoanexkrpuueckuii 3pdekt (PpororddekT), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHHE
JUHEHYaToro CIeKTpa aroMa BOJOpO/aa, €eCTeCTBEHHAas M HMCKYCCTBEHHAs
PaIMOaKTHBHOCTH;



OIMCBHIBATh H3Y4YEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTHMYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTHh  pa3JIMYHBIX  CpeA) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), MCIONB3YAd (U3NYECKUE BEITMYMHBIL:
JJIEKTPUYECKUN 3apsif, CWJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
COINPOTHUBJICHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABMKYILAA CHia, padoTa TOKa,
UHIYKIMS MAarHuTHOTO Mo, cwia Ammnepa, cwia JIopeHna, MHAYKTHBHOCTB
KATYIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TOJIEW, NMEPUOJ M YacTOTa
KonebaHuii B KOJIEOATEJIbHOM KOHTYpe, 3apsll M Ccujla TOKa B Ipoliecce
FapMOHMYECKUX DBJEKTPOMAarHUTHBIX KojleOaHUil, (OKYCHOE pacCcTOsHuE W
ONTHYECKasl CWJIAa JIMH3bI, NPU OMUCAHUU TPABUIBHO TPAKTOBATh (HHM3UUYECKUM
CMBIC]T HUCIIOJIb3YeMbIX BEIUYMH, MX OOO3HAUEHHUS M EIUHMIIbI, YKa3bIBaTh
(GopMysibl, CBSI3BIBAIOLINE JaHHYIO (U3MUYECKYI0 BEJIWYUHY C JAPYTHUMH
BEIIMYUHAMU;

ONMCBHIBATh H3YyYECHHBIC KBAHTOBBIE SBICHHWS MW IPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEIMYUHBL: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, YHEPTHs U UMITYJILC (POTOHA, TIEPUO/I MOy pacaga, YHEPTHUs CBA3H
aTOMHBIX S7€p, IpPU OMNHCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICH
UCMOJIb3YEMBIX BEIMUYMH, MX OOO3HAYEHUS M EAUHHUILIBI, yKa3blBaTb (HOPMYIIbI,
CBSA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYUMHAMU,
BBIUUCIIATH 3HaUE€HUE (PU3NUECKON BEJIUUNHBI,

aHAIM3UPOBaTh (PU3UYECKHUE TPOILIECChl U SBJICHUS, UCTONB3Ys (U3UUYECKUE
3aKOHBl M TIPUHILMIIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapajlieIbHOTO
COCAMHEHUS MNPOBOJHUKOB, 3akoH Jlxkoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSAMOJIMHEHMHOTO paclpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHUWE ODWHINTEHHA i Gorodddekra,
3aKOH COXPAHEHUS HDHEPruH, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUYECKOr0 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 yucia, moctynaTtel bopa,
3aKOH PaIMOaKTUBHOTO Paciajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYE€CKOe BbIpaXKEHHWE M YyCJOBHS (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

OIpECIIATh HANPAaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO IOJIs MPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHiia;

CTPOUTh W ONHUCHIBATh H300paXKEHUE, CO3/aBAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JINH30i;

BBITIOJTHATH OKCIIEPUMEHTHI IO WCCIICOBAHUIO (U3MYECKUX SBICHUNA U
IIPOIECCOB C MCIOJIB30BAHUEM TPAMBIX M KOCBEHHBIX H3MEPEHHI: TPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alady W THUIOTE3y Yy4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKCHHOTO 00OpYJIOBaHUS, IMPOBOIUTH OMBIT M
dbopMynHpOBaTH BHIBOBL;



OCYIICCTBJIATD IIPAMBIC 1 KOCBCHHBIC U3MCPCHHUA (1)I/IBI/I‘I€CKI/IX BCJIMYHWH, IIPHU
3TOM BBI6I/IpaTB ONTUMAJBHBIA CIT0CO0 HU3MCPCHHA W HCIIOJb30BATb HM3BCCTHBIC
MCTOAbI OIICHKH HOFpGIHHOCTGfI HSMGPGHHﬁ;

MCCIIEI0OBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYHUH C UCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: MpPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCHUpPOBATh PpE3YJIbTaTh
NOJIYyYEHHON 3aBHUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUJAE TAaONHIl M T'papuKOB,
JIeNaTh BHIBOJBI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOro TPyJa MPU MPOBEJACHUU UCCICIOBaHUN B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIBCKON W MPOCKTHOU
JESITENTPHOCTH C HCTOJh30BAHUEM H3MEPHUTEIILHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHHUS;

pelmaTh pacy€THbIE 3aJa4d C SBHO 33JaHHON (PM3MYECKON MOJENbIO,
UCIOJBb3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aauH
BBIOMpATh (PU3HUECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAUMBIE Ui €€ pEelIeHUs, MPOBOAUTHh PACUEThl M OLICHUBATH PEATbHOCTb
MOJTy4YEHHOT0 3HaUEHUs (PU3UUECKON BETUUHHBI;

pemaTh Ka4€CTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXJEHUM C OMOpOl Ha H3YyYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH HU
busnyueckue sIBICHMUS;

HCIIOJIb30BATh IIpU  PELICHUHU y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl Y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMALMHU, MMOTYYCHHOU U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJTy4aeMyl0 HH(POPMALIHIO;

OOBSICHATh MPUHUMUIIBI JIEWCTBUS MAIIUH, TMPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU,

IPUBOAUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHUE IPOLIECCOB OKPYXKAIOLIET0O MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3HMKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHusi 0€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSl U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
IIOBEZICHNUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBINOJIHCHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBaTh pPabOTy TPYIIbl, PANMOHAIBHO paclnpenensiTb OOs3aHHOCTU H
IJITAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLMSX, aJICKBAaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE PacCMaTPUBAEMOU MPOOIEMB.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3nenoB U TEM MPOrpaMMBbl KosmuectBo yacos DnexTpoHHBIE (MUY POBEIC) 00pa3oBaTEIbHEIC
n/m Bcero|| KonTponbHbie [IpakTuueckue pecypebl
paboThI paboTbI
‘Pasuen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 |®wusuka u METOABI HAYYHOT'O TO3HAHUS 2 [[Bubmuroreka [JOK
https://m.edsoo.ru/7f41bf72]]
‘I/ITOFO o pazaeiny H 2 H
Pazzen 2. MEXAHUKA
2.1 |[KunemaTtuka 5 [[BuGmmoTreka [JOK
https://m.edsoo.ru/7f41bf72]]
2.2 ||dunamMuka 7 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
2.3 ||3aKOHBI COXpPaHEHUS B MEXaHHUKE 6 1 1 [[BubmmoTteka [TOK
https://m.edsoo.ru/7f41bf72]]
‘I/ITOFO 10 paszeny H 18 H
‘Pasneﬂ 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 ||OcHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHr 9 1 [[bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72]]
3.2 ||OCHOBBI TEPMOJUHAMUKHU 10 1 [[Bubnmroreka [LJOK
https://m.edsoo.ru/7f41bf72]]
3.3 ||ArperaTHbie cocTOsiHUS BemecTBa. Da3oBbie 5 [[BuGmmoTreka [JOK
MEePEeXObI https://m.edsoo.ru/7f41bf72]]
‘I/ITOFO 10 pasaeny H 24 H

‘PZBIIEII 4. JJIEKTPOJANHAMUKA
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Ne HaumeHoBaHue pa3/iesioB U TEM MPOTrpaMMBbI KonunuectBo yacos ‘ OnexktTpoHHbIe (IU(POBHIC) 00pa30BaTEIbHbIC
n/m Bcero|| KonTponbHbIe [IpakTHuecKue peCypehI
paboThl paboThI
4.1 | DnekTpocTaTHKa 10 || BBeguTE 3HAUCHME 1 [[BubmmoTreka [JOK
https://m.edsoo.ru/7f41bf72]]
4.2 |[locTostHHBIN dIEKTpUUECKUi TOK. TOKH B 12 1 1 [[Bubmmroreka [JOK
pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72]]
‘I/ITOFO 0 pasjaeny H 22 H ‘
‘Pe3epBH0e BpeMs H 2 H 1 H H ‘
(OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 || 4 I 4 I |
11 KJIACC
Ne || HaumeHOoBaHuME pa3ienoB U TEM IPOrpaMMBbl ‘ KosmmuectBo yacos ‘ DnexTpoHHbIE (P POBBIE) 00pa3zoBaTENbHbIC
n/n Bcero||  KonTposnbHbIe [IpakTuueckue pecypebl
paboThI paboThI
Pasen 1. SJIEKTPOJMHAMMKA |
1.1 |[MarHuTHOE TI0JIe. DIEKTPOMAarHUTHAS 11 1 3 [[BuodmroTeka L{TOK https://m.edsoo.ru/7f41c97c]]
WHTYKIHST
‘I/ITOFO 10 pas3jaerny H 11 H ‘
Paznen 2. KOJIEBAHUS X BOJIHBI |
2.1 |[MexaHWYEeCKHE U 3JICKTPOMArHUTHBIC 9 1 [[bubanoreka IIOK https://m.edsoo.ru/7f41c97c]]
KoseOaHus
2.2 |[MexaHUYECKHE U 3JICKTPOMArHUTHBIC 5 1 [[bubanoreka IIOK https://m.edsoo.ru/7f41c97c]]
BOJTHBI
2.3 |Onruxa | 10 | [ 3 |[[Bu6anoTeka [TOK https:/m.edsoo.ru/7f41c97c]] |
‘I/ITOFO 10 pasaeny H 24 H ‘

‘Pa321e.11 3. OCHOBBI CIEIIMAJTIBHOM TEOPUU OTHOCUTEJIbHOCTH

3.1

OcHOBBI crienUabHON TeOpun
OTHOCHTEITbHOCTH

4

1

[[BuommoTteka ITOK https://m.edsoo.ru/7f41c97c]]
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Ne || HaumeHOBaHUME pa3ienoB U TEM IIPOrpaMMBbl

KommuectBo yacos

DOnexktpoHHbIe (1M POBHIC) 00pa3oBaTEILHBIC

n/m Beero||  KouTponbHbIe [TpakTryeckue pecyperl
paboThl paboThI

[MToro no pazaeny 4 | |
Pasaen 4. KBAHTOBASI ®U3UKA |
‘4.1 HSHeMeHTH KBAHTOBOW OITHUKHU H 6 H H H[[BH6J1H0TeKa IHOK https://m.edsoo.ru/7f41c97c]] ‘
4.2 ||Crpoenue atoma | 4 | [ |[Bu6smorexa LIOK htips:/m.edso0.ru/7f41c97c]] |
‘4.3 HATOMHOG PO H 5 H H H[[BI/I6J‘II/IOTeKa ILHOK https://m.edsoo.ru/7f41c97c]] ‘
‘I/ITOFO 0 pasjaenny H 15 H ‘
Pazzen 5. JJIEMEHTBI ACTPOHOMMM U ACTPO®PU3UKH |
‘5.1 HSneMeHTH ACTPOHOMUH U aCTPOPUZUKU H 7 H 1 H H[[BI/I6J‘II/IOTCK3 LIOK https://m.edsoo.ru/7f41c97c]] ‘
‘I/ITOFO 0 pa3zeny H 7 H ‘
[Paznen 6. OBOBIAIOIIEE IOBTOPEHHME |
‘6.1 HO6o6ma10mee MIOBTOPEHHE H 4 H H H[[BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c]] ‘
‘I/Iroro 10 pas3jieiny H 4 H ‘
‘Pe:sepBHoe BpeMs H 3 H H H ‘
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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