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COILEPKXAHUE OBYYEHUSA

10 KJIACC

Pazned 1. ®u3uKka ¥ MeTOAbI HAYYHOTO MO3HAHUS
®dusuka — Hayka 0 mpupoje. Haydnbsie MeToIbl MO3HAHUS OKpYXKaroLero mupa. Pois sxkcnepumenTa u
TEOPUU B MPOLECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢u3nyecKux sIBIEHUW U mpoueccoB. Haydnsle runoressl. Pusnyeckue 3aKOHbI U
Teopur. [ paHUIBI TPUMEHUMOCTH (U3NIECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBHSL.

Pons m Mecto ¢usuku B GOpMHPOBAHWHM COBPEMEHHOW HAYYHOW KAPTUHBI MHPA, B MPAKTHYECCKON
NeSITeIbHOCTH JTIOACH.

Jlemoncmpayuu
AmnanoroBeie ¥ TU(PPOBBIC H3MEPUTEIBHBIE TPHUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHue. OTHOCHTENBHOCTh MEXaHMYecKoro mAsmkeHus. Cucrema orcyéra.
Tpaexropust.

[lepemerienre, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE MaTepuaabHOM
TOYKH, UX MPOEKIIUH HA OCH CUCTEMBI KOOpJIMHAT. CI0KEHHUE MEPEMEIICHUIN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHENHOE IBHKEHHE. ['paduky 3aBUCUMOCTH KOOpAMHAT,
CKOpPOCTH, YCKOPEHUs, IyTH U MepEMELICHUS] MaTEPHUAIbHOU TOYKU OT BPEMEHHU.

CBobomHOE maieHne. YCKOpEeHre cBOOOIHOTO MaICHUS.

KpuBonuneitHoe nBukeHue. [[BUKeHHME MaTepUAIbHON TOYKH IO OKPYXKHOCTH C MOCTOSHHOHM IO
MOJIYII0 CKOPOCTBbIO. YTIIOBasg CKOPOCTb, JIMHEWHas ckopocTh. Ilepuony u dactora oOpalieHus.
LlenTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHHE: CITUAOMETD, ABUKEHUE CHAPSAIOB, LIETTHbIE U
pPEMEHHBIE NTEpeaayn.

Jlemoncmpayuu

Mopenb cucTemMsbl OTCUETA, MIUTIOCTPALMSI KHHEMATUYECKUX XapAKTEPUCTUK JIBUKECHUSL.

[IpeoGpazoBaHue IBUKEHUH C HCIIOJIB30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO3Ayxe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue npuxenus teaa, OpOUICHHOTO MO/ YITIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHUs: CBOOOTHOTO MaICHUS.

HanpasneHnue ckopocTy npu IBUKEHUH O OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomboi

N3ydyeHne HepaBHOMEPHOIO JIBHXKEHUS C LIEJIbIO ONIPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIY IYTSAMH, IPONHIEHHBIMU TEJIOM 3a IOCJIEI0BATEeIbHbIE PABHBIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAIBHON CKOPOCTHIO, PABHOM HYIIIO.

N3yuenne nBUKEHUS IAPUKA B BA3KOU YKUJIKOCTH.

N3ydyenue nBukeHus Tena, OpOIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa
IIpunuun otHocutensHOCTH ['anunes. [lepsbiii 3akoH HetotoHa. HEepuanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHuun cynepno3uuuu cui. Bropoii 3akon HetoToHa AJ1st MaTepraibHON TOUYKH.
Tperuit 3akoH HproTOHA 111 MaTepranbHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBast kocMuyeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buapl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cuna TpeHUs

CKOJIBXEHHS U cuijia TpeHus: nokos. Koadduunent tpenus. Cuiia conmpoTUBICHUS TP IBH)KEHUU Tela B
JKUJKOCTH WJIM Tase.

[octynartensHoe U BpamaTenbHOE ABUKEHUE aOCOIIOTHO TBEPAOTO Tea.
MOMEHT CuJIbl OTHOCUTENIBHO OCH BpameHus. [lnedo cuiibl. YcnoBus paBHOBECHS TBEPIOTO Tena.



TexHuyeckne ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: MOALIMIIHUKA, JBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoucmpayuu

SIBnenue uHepUUH.

CpaBHEHHE Macc B3aUMOICHCTBYIOIMX TEI.

Bropoii 3akon HproToHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCHMOCTb CUJIBI YIIPYTOCTH OT Aedopmaiiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOABEME U MMAJACHUH.

CpaBHEHME CUJI TPEHUS MOKOs, KAUEHUS U CKOJIBKEHHUSL.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBeECH .

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

Nzyuenue nBuxkeHus Opycka 1Mo HAKITOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIMX B IPY)KUHE U PE3MHOBOM 00pasiie, OT X
nedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJIOTO TEJA, UMEIOILETO OCh BPAILLICHHUSL.

Tema 3. 3aKkonvt coxpaneHusn 6 MexanHuke

Nmnynbe marepraibHON TOYKM (T€a), CUCTEMbl MaTepUaIbHBIX TOUeK. IMITynbc cuibl U u3MeHeHue
MMITYNbCA TeNa. 3aKOH COXpaHEHMSI UMIyJbca. PeakTuBHOE ABUIKEHHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckas sneprust MarepuaibHoi Touku. Teopema 00 M3MEHEHNH KUHETUYECKOW SHEPIUH.

[lorenunanvuas osHeprus. [loTeHuwnanbHas d3Heprus yupyro AeGOPMUPOBAHHOW MPYKUHBI.
[NorenumanbHas 3HEPTHs TeIa BOIU3U MOBEPXHOCTH 3EMIIH.

[lorenunanpHble ¥ HEMOTEHIUANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3BMEHEHHUEM
MEXaHMYECKON IHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUH.

VYrpyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoilcTBa M NMpPaKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIA MHUCTOJET,
JIBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeakruBHOE nBHXEHUE.

[epexox MOTEHIIMAIEHOW SHEPTUU B KWHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomboi

N3yuenmne abCOMOTHO HEYIPYroTo yAapa C MOMOIIBIO JABYX OJAWHAKOBBIX HUTSHBIX MASTHHUKOB.

HccnenoBanue cBszu pabOThl CUJIBI C W3MEHEHHMEM MEXaHUUYECKOW SHEpPIMM Tejaa Ha IMpUMepe
pacTsHKEHUs PE3UHOBOTO JKIYTA.

Paznea 3. MogekyasipHasi p u3MKa MU TepMOANHAMMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KMHETUYECKOM TEOPUM M MX OIBITHOE OOOCHOBAHUE.
Bbpoynosckoe auxkenue. uddysus. Xapakrep ABUKEHUS U B3aUMOJEHCTBUS YacTULl BewlecTBa. Moaenu
CTPOEHHUS Ta30B, KUJKOCTEH U TBEPIBIX Te U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THX MOJEJEH.
Macca u pa3meps! Mosiekynl. KonnuectBo BemectBa. IloctossHHass ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana temneparyp Llenscus.

Monens nneanbsHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHUHETHUYECKOW TEOPUH HICATIBHOIO
raza. AOCONIIOTHasI TeMIlepaTrypa Kak Mepa CpelHed KHHETHYECKOW SHEPrHH TEIJIOBOTO JABM)KEHUS YaCTHUIIL
raza. Illkana Temneparyp KenbBunHa. ['a3oBbie 3akoHBl. YpaBHeHue MeHneneeBa—Kianeipona. 3akoH
HanbroHa. M3omporecchl B HACUIBHOM Ta3e € IOCTOSHHBIM KOJIMYECTBOM BelecTBa. I 'paduueckoe
Ipe/ICTaBIEHUE U30IIPOLIECCOB: U30TEPMa, N30X0pa, U300apa.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3pIBAIOLME IUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu MOJEKyJl OpraHUYeCcKHX
COEIMHEHUH.



OnpITel 10 AUGDY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHHSI.

Moguens onbita [lItepua.

OnbIThl, JOKA3bIBAIOLIME CYIIECCTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJACUCTBUSL.

Monienb, HILTIOCTPUPYIOLIAS TPUPOTY JIaBJIEHUS Ta3a Ha CTEHKU COCya.

OnbITHl, UIUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UACATBHOTO Ta3a, U301 POLIECCHI.

Yuenuueckuu sxcnepumenm, rabopamopmsvie pabomoi

OrnpezneneHue Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHUN oO0bEéMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKIY ITapaMeTpaMH COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuyeckas cuctema. BHYTpeHHSS SHEpPrus TEPMOJAUHAMHYECKOM CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KonuuectBo TenoTsl U pabota. BHYTpeHHs 3HepIrusi 0fHOATOMHOIO UJEaIbHOro ra3a. Busl
TEIJIONEPEeNayu: TEIUIONPOBOJHOCTh, KOHBEKIUSA, W3Iy4eHUE. YJIelnbHAsd TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TemoThl npu Temiionepeaaye.

[Nonsitue 06 agnabatHOM mporiecce. [lepBriii 3akoH TepMoanHaMuKH. [[puMeHEeHHEe epBOTO 3aKOHA
TEPMOAMHAMHKH K H3ompolieccaM. ['paduyeckass mHTepnperanus padoThl ra3a.

Bropoii 3akoH TepmoanHaMuku. HeoGpaTHMOCTh IPOIIECCOB B MPUPO/IE.

Tennoseie MmanmHbl. [IpuHuMOBEl neicTBUS TeMnoBbIX MallH. [IpeoOpazoBaHus SHEPTUU B TEIJIOBBIX
ManmHax. KoadduuueHnt momesnoro aercTBust TemiaoBod Mammubl. [{ukn KapHo m ero xoadpumumeHt
MIOJIE3HOTO ACHCTBUA. DKOJOTUYECKUE MPOOIEMBI TETIIO3HEPTETUKH.

Texnuueckue ycTpolcTBa M MPAKTUUYECKOE IPUMEHEHUE: JBUTATeIb BHYTPEHHEIO CropaHus,
OBITOBOU XOJOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHenue BHYTpeHHEW SHEPIUU Tena MPU COBEPIICHUM PAOOTHI: BBUJIET MPOOKU U3 OYTHUIKH MOA
JEMCTBUEM C)KAaTOTo BO3/lyXa, HarpeBaHue >Qupa B JaTYHHOU TpyOke myTéM TpeHUs (BUACOAEMOHCTPALIHS).

N3meHnenue BHyTpeHHEN SHEpruM (TEMIIEpATyphl) Tela MpU TeIionepeaaye.

OmbIT MO aguabaTHOMY PaCIIMPEHUTO BO3TyXa (OTBIT C BO3MYIIIHBIM OTHHBOM).

Monenu mapoBoil TypOHHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs], PEAKTUBHOTO JBUTATEI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuwi

M3mepenue yienbHOU TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanus éewecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Vcmapenwme wu xunenue. AOCOMIOTHAsT W OTHOCHUTENIbHAS
BJIAKHOCTh BO3yXa. HacwlmeHHBIN nap. YaenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMITEpaTyphl
KUTIEHUSI OT 1aBJICHUSL.

Teépnoe Temo. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOITHSI CBOHCTB KpUCTAILIOB. JKuakue
kpuctamibl. CoBpeMeHHbIEe Marepuaisl. [lnaBneHune m Kpucrawinzanus. Y7elbHas TEIUIOTa IJIaBJICHUS.
CyOnmumanusi.

VYpaBHEeHUE TEMIOBOTO OamaHca.

TexHuyeckne yCTpOWCTBAa M NPAKTUUYECKOE NMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJYYEHUsI COBPEMEHHBIX MaTepUalIOB, B TOM YUCJIE HAHOMATEPHAIOB, © HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TAPOB.

Kunenue npu noHNKEHHOM JaBJICHUH.

CnocoObI M3MEpEeHHS BIaKHOCTH.

Habnronenne HarpeBaHus U MIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomboi

N3mepenre OTHOCUTEIBHOM BIIaXKHOCTH BO3/1yXa.

Paznea 4. JaekTpoauHamuka
Tema 1. Inekmpocmamuxa
OnekTpu3amus TeN. DJCKTpUYeckuid 3apsim. JIBa BuIa DSJEKTPUUYSCKUX 3apsyioB. [IpoBOIHUKH,
JMAJIEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXpaHEHUS DJIEKTPUUECKOTO 3apsiia.



Biaumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHblil aneKkrpudeckuil 3apsz. DIEKTPUUYECKOE TOJIE.
Hanpsok€HHocTh  dnexrpudeckoro moiid. IlpuHOMO Cynepno3uumuy  dJeKTpU4ecKuX mnoiied. JInHum
HaNPsHKEHHOCTH 3JIEKTPUYECKOTO TOJISL.

PaGora cun snekrpocratudeckoro moins. I[lotenmuan. PasHocts morteHiuanos. [IpoBomHuku u
JTUAJIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. J{ManeKTpruyeckas MpOHUIaeMOCTb.

OnekrpoéMkocTb. KoHaeHcaTtop. DIeKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpa. DHEPIus 3apsuKeHHOTO
KOH/JIEHCATopa.

TexHudeckne  yCTpOWCTBA M IIPAKTUYECKOE  IPUMEHEHHWE:  DJIEKTPOCKOIl,  AJIEKTPOMETD,
ANEKTPOCTaTHYECKasl 3allMTa, 3a3eMJICHHE AJIEKTPOIPUOOpPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VYCTpolCTBO ¥ IPUHLIUIT JEHCTBUS JJIEKTPOMETPA.

B3aumogelicTBrE HA3JIEKTPU30BaHHBIX TEIL.

DJIEKTPUYECKOE T0JIE 3aPsKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3allMTa.

JIMPNeKTpUKM B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOU@AM IUIACTHUH, PACCTOSIHUS MEXKIY
HUMH U TUDJIEKTPUUYECKON TPOHUI[AEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIeHcaTopa.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomoi

N3mepenne 3neKkTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3n1ekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO Toka. Mcrounuku Toka. Cuia Toka.
[TocTosAHHBIH TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LEIH.

DJIEKTpUUYECKOE CONpPOTHUBJIEHUE. YJEIBHOE CONpOTUBIEHHE BemecTBa. [locnenoBarenbHoe,
MapajuIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHHUKOB.

Pabota snekrpuyeckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3JEKTPUYECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE HMCTOYHMKA TOKa. 3akoH Oma A MOJIHOU
(3aMKHYTO¥) 2JIeKTpuUecKkor menu. KopoTkoe 3aMbIKaHHE.

OJNIEeKTpOHHAss MPOBOAMMOCTb TBEPABIX METAIIOB. 3aBUCHUMOCTb CONPOTUBIIEHHUS METAIJIOB OT
Temneparypbl. CBEpXIpPOBOIUMOCTb.

DJEKTPUYECKU TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[onynpoBoguuku. CoOCTBEHHAs M MpUMECHasi MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBOMCTBA P—N-
nepexona. [lonynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUN TOK B PAacTBOpPAx M pacIjaBax 3JEKTPOIUTOB. DJIEKTPOJIUTHYECKAS TUCCOLUALIUS.
DnekTponus.

DnekTpruueckuil TOK B razax. CaMOCTOSATENbHBIN U HeCaMOCTOSITENbHBIN pa3psia. Monnus. [lna3ma.

TexHuyeckne yCTpOMCTBA W IPAKTUUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJBTMETP, pEOCTar,
UCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeNbHble MPHOOPHI, 3JIEKTPOOCBETHUTEIbHBIE MPHOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAaKyyMHBbIH JHOJ, TEPMUCTOPbl U (POTOPE3UCTOPHI, TOIYIPOBOJHUKOBBIN aMO,
rajJbBaHuKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCHUMOCTb CONPOTHBIICHHS LUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONAAH MONEPEYHOTO
CEYCHUs U MaTepuana.

CmemanHoe coeIMHEHNE TPOBOAHUKOB.

[IpsiMoe u3mepeHne 3IEKTPOABMKYLIEH cuiibl. KOpOTKOoe 3aMbIKaHHME TajlbBAHMYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBJIICHUSL.

3aBUCUMOCTb COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IPOBOAUMOCTb BO3IyXa.

OIHOCTOPOHHSS MPOBOJIMMOCTb ANO/IA.



Yuenuueckuui sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 31eKTpOABHKYLIEN CUJIbI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habnronenue snekrposnusa.

MesknpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YUETOM COJEPIKATEIbHBIX
MEXITPEIMETHBIX CBS3EH C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpagu U TEXHOJIOTUH.

Mesicnpeomemnvle nousmusi, CBS3aHHbIE C HM3YyYEHHEM METOJIOB HAy4HOTO ITO3HAHUS: SIBJICHHE,
HaydHbIl (QakT, TuUNOTe3a, (¢uU3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOII0leHue, HKCIEPUMEHT,
MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHMM, JMHeHHas (yHKuus, mapaloja, rumepoosa, HX
rpaguku M CBOMCTBa, TPUTOHOMETpUYECKUE (DYHKIMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIUH HA OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB.

bBuonozusa: mexanmdeckoe IBUXKEHHME B XKUBOH mpupone, auddysus, ocMoc, TEMI00OMEH >KUBBIX
OpraHu3MOB (BU/IbI TEIIONEPEIAUH, TEIIOBOE PABHOBECHE), JJIEKTPUUECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHME BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYII, MOJIb BEILECTBA, MOJIIPHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH M Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAIUIOB,
AJEKTPOJIUTUYECKAs TUCCOLMAINs, TaJIbBaHH KA.

l'eocpagpus: BnaxxHOCTH BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHHUI C UCMOJIb30BAHUEM MEXaHHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIMITHUKY, HCIIOIb30BAHUE 3aKOHA COXpPAaHEHUs HMIIyJbCa B TEXHUKE (pakeTra, BOJOMET U JpYrue),
JIBUTATEIb BHYTPEHHEIO CropaHus, maposas TypOuHa, ObITOBOI XONOAMJIBHUK, KOHIULMOHEDP, TEXHOJIOTHU
MIOJIydEHUsI COBPEMEHHBIX MAaTEpUAIOB, B TOM UHCIE HAHOMAaTepualioB, W HAHOTEXHOJIOTHUH,
JJIEKTPOCTATHYECKas  3alMTa,  3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIH  MpPHUHTEP,
3JIEKTpPOHArpeBaTebHbIe MPUOOPHI, JEKTPOOCBETUTENBHBIE IPHOOPHI, FalbBAHHKA.

11 KJIACC

Paznen 4. JnekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locrossHHBIE MarHUTBHL. B3auMoaelcTBHE NOCTOSIHHBIX MarHUTOB. MarHutHoe mosae. Bekrop
MarHUTHOM WHAYKIUH. lIpMHOUN Cynepno3uuuy MAarHUTHBIX IOJIEH. JIMHUM MarHUTHOW WHIYKUWHU.
KapTrnnHa nMHUI MarHUTHOW MHAYKIIMH TTOJISl TOCTOSTHHBIX MArHUTOB.

MarauTtHoe noJsie IpOBOJHMKA C TOKOM. KapTWHa NMHWM MHAYKUMM MarHUTHOIO IOJS JJIMHHOTO
NpsMOrO TPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHUKA, KaTyIKu ¢ TokoM. OmnbIT Opcrena.
B3anmonelicTBue NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moayiap M HampasieHue. [IBH)KeHME 3apsHKEHHOM 4acTHULBl B OJHOPOJIHOM
MarHuTHOM Tone. PaGota cuibl JlopeHiia.

SIBneHue 3IeKTPOMarHUTHOM MHIYKUUH. [I0TOK BEKTOpa MAarHUTHOW MHAYKLMHU. DIIEKTPOJIBUKYIIAS
CHJIa MHAYKIUHU. 3aKOH AJIEKTPOMarHuTHOM nHaykuuu dapanes.

BuxpeBoe anekrpuueckoe mose. DIEKTPOABHXKYILAS CHJIa UHAYKUUHM B MPOBOJHUKE, ABUKYILEMCS
MOCTYMATEIbHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHaykTuBHOCTD. SIBIEHME CAMOMHIYKIIMU. DJIEKTPOIBMIKYILASI CHJIa CAMOWH TYKIIMH.

DHeprus MAarHUTHOTO TOJISI KATYIIKKA € TOKOM.

DJIEKTpOMarHuTHOE I0JI€.

TexHndeckne ycTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: IMOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTBHI,
3JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHIAYKIHOHHAS N1E€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM TIOJIEM.

JIvHUY UHAYKIIUA MAarHUTHOTO TTOJISL.

BzaumopeiicTBre ABYX MTPOBOJHUKOB C TOKOM.



Cuita Amnepa.

HerictBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3MeKTpOMariUTHOM VHIYKLIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTB JIEKTPOJABUKYIIEH CUITBI MHAYKIIUN OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.
SIBneHne cCaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, n1abopamopuvie pabomol

M3ydeHne MarHUTHOTO MOJIS KaTYIIKA € TOKOM.

HccnenoBanue AecTBUS MOCTOSHHOTO MarHMTa Ha PAMKY C TOKOM.

HccnenoBanue ABIEHUS JIEKTPOMATHUTHON MHIYKIHU.

Pa3nea 5. Kosedoanus 1 BOJHEBI

Tema 1. Mexanuueckue u 31eKmMpOMAaZHUNHbIE KONEOAHUA

Konebarenpnas cucrema. CBOOOIHBIC MeXaHWYECKHE KojeOaHusa. [apMoHMYeckue KoyieOaHuUs..
Ilepuon, wacrora, ammiautyna u (aza kojeOaHuil. IlpykuHHBIH MasTHUK. MaTeMaTHuUeCKU MasTHUK.
VYpaBHeHUEe rapMOHHUYECKUX KosiebaHuii. [IpeBparieHue sHeprun nNpu rapMOHUYECKUX KOJICOaHUSIX.

Konebatenpubiii koHTYp. CBOOOIHBIC JIEKTPOMAarHUTHBIC KOJIEOAHMS B WJICATBHOM KOJIeOaTEIIbHOM
KOHTYpe. AHAIOTUSI MEXIYy MEXaHWYECKUMH U JJIEKTPOMAarHUTHBIMU Koliebanusimu. Popmymna TomcoHa.
3aKoH COXpaHEHUs HEPTUHU B UJCATbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx kosieOaHUsX. BeIHYXIEHHbIE MeXaHHUuYecKhe KosieOaHus. PezonaHc.
BeiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CUHYCOMAANBHBIM MEpeMEHHbIH TOK. MOIHOCTh MEPEMEHHOIO TOKa.
AMIIIMTYHOE U ICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U HAMPSDKEHUS.

Tpanchopmatop. IIpousBoacTBO, Nepenaya U MOTpeOICHUE IESKTPHIECKON YHEPTUU. DKOJIOTHUECKUE
PUCKHA NIPHU IPOU3BOJCTBE 3JIEKTPOIHEpruu. KylbTypa MCIOIB30BAHUS 3JEKTPOIHEPIUH B NTOBCEIHEBHOU
KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK, I'€HEpaTrop
MIEPEMEHHOT0 TOKa, TUHUH DJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaebaTeTbHON CUCTEMBI (IPY>KUHHBIN WM MATEMAaTUYECKUM MasTHUK).

Habmronenue 3aTyxaronmx KoJeOaHUH.

HccnenoBanne cBOMCTB BBIHYK/IEHHBIX KOJIEOAHUIA.

Habmonenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA M HANpsDKEHUsI OT BPEMEHU) IS 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pesonanc mnpu 1DOCIENOBATENIbHOM COCOUHEHUU PE3UCTOpa, KATYIIKA HMHIAYKTUBHOCTH U
KOHJIEHCATopa.

Mojienb JIMHUY 3JIEKTpOIIepeiadH.

Yuenuuecxuii sxcnepumenm, nabopamoptvie pabomoi

HccnenoBanue 3aBUCHMOCTH MEPHUOJIA MaIbIX KOJCOAHUN Tpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl
Ipysa.

HccnenoBanne nepeMEHHOTO TOKa B LENHM M3 IOCIENOBATENbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTYyILKd ¥ PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

Mexannueckrue BOJIHBI, yciaoBuUs pacnpocTpaHeHus. Ilepuona. CkopocTs pacnpocTpaHEHUs U UTMHA
BOJIHEL. [lonepeunsie u mpoAobHbIe BOIHBL. MHTepdepeHnns n AuQpakiins MEXaHMYeCKIX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCIIOBUS WU3IIy4€HUS HJIEKTPOMArHUTHBIX BOJH. B3anmHas opueHTauus
BektopoB E, B, V B oanexkrpomarnutHOM BoaHe. CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE,
npesioMIIeHHe, ossipu3anus, Audpaxuus, nareppepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJH.

[Ikana >MeKTpOMarHUTHHIX BOJH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI pafuOCBA3U U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CpPEJIbl.



Texnuueckue ycTpOHMCTBA M NPAKTUYECKOE IPUMEHEHME: MYy3bIKaJbHblE  HMHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTUKA B TEXHUKE W MEIULMHE, pajgap, pajiuonpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedor, CBU-neup.

Jlemoncmpayuu

OG6pa3oBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U TPOJOTBHBIX BOJIH.

Konebmromeecst Te0 kak UCTOYHUK 3BYKA.

HaGmonienue oTpaxeHus ¥ IpeIoMICHU S MEXaHUYECKUX BOJH.

Habmtonenune nntepdepeHinu u 1udpakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMILJTUTY/ION U 4acTOTOM KOJICOaHMIA.

HccnenoBanue CBOWCTB AJEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIICHHE, NOJISIpU3aIus,
mudpakims, HHTEpPEpEeHITHSL.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsmonrHeiiHOe paclipocTpaHEHUE CBETa B OTHOPOHOM cpene. JIyd cBera.
To4yeuyHbIld HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoeHne n300paxkeHU B TIJIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBIN MoKa3aTelnb npenomieHus. [TomHoe
BHYTpEHHeEe oTpakeHHeE. [IpeesIbHbIN yroil MOJIHOTO BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cera. L{ser.

Cobuparonmie U pacceuBaronme JUH3bI. ToHKass nuH3a. DOKYCHOE pacCcTOSHUE W ONTHYECKas cuiia
ToHKOM nuH3bI. [locTpoeHne n300pakeHUH B COOMpPAIONMX M pacceMBaroNMX JMH3aXx. DopMyrna TOHKOM
JIMH3BI. YBEIHYEHHE, JaBaeMoe JIMH30MH.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Hutepdepenmus cBera. KorepeHTHbIE HCTOYHUKU. YCIOBHUS HaOIIOJICHUS
MakCUMyMOB M MHHUMYMOB B HHTEPPEPEHLMOHHOW KApTUHE OT JBYX CHH(A3HBIX KOI€PEHTHBIX
HWCTOYHUKOB.

Hudpaknus cBera. [udpakunoHHas pemeérka. YclioBHe HAONIOJCHHS TIaBHBIX MAaKCUMYMOB IIpU
MaJeHUM MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKIMOHHYIO PEIIETKY.

[onspusanus cera.

TexHuueckue ycTpoiicTBa M NMPAKTHUYECKOE MPUMEHEHHE: OUKH, Jyna, (oToanmapar, IpoeKMOHHbIN
arnmapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, TUPPaKIHMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonnHeHOE pacpocTpaHEeHUE, OTPaXEHUE U IpeomiieHne cBeta. ONTUYeCKue MpUuOOopHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue cBONCTB N300paXEHUH B TIMH3AX.

Mopenn MEKpPOCKOIIa, TEIECKOIA.

Habmronenune natepdepeHnu cpeta.

HaGmonenue nugpaxiuu cera.

Habntonenue nucnepcuu cBera.

[lonyueHue crekrpa ¢ MOMOIIBIO TPU3MBI.

[Nonyyenue criekrpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIETKH.

Habntonenue nonsipusaiuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi

N3mepenune nokasaTesns MpeIoMIIEHHS CTEKIIA.

HccnenoBanme CBONWCTB M300paKEHUH B TMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crie IMAJILHON TeOPHUHA OTHOCHTEJbHOCTH
'panunbl  OpPUMEHUMMOCTH  KIaccuueckod  MexaHukd. llocTynmarsl  cnenuanbHOM — TeOpuuU
OTHOCUTCJIBHOCTHU. HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBC€Ta B BAKyyM€, INPUHOUII OTHOCHUTCIBHOCTH
DuHIITeHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU U COKPALICHUE JITUHBI.
DHeprus U UMITYJIbC PEISTUBUCTCKOW YaCTUIIBI.
CBs13b Macchl ¢ YHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbI. DHEPIUS MOKOSI.



Pa3zgen 7. KBantroBasi pu3uka

Tema 1. Inemenmul K6AHMOGOU ONMUKU

®oronsl. Dopmyna [Inanka cBs3u 3HEpruu POTOHA C €T0 YACTOTOH. DHEprust U UMIYIIbC (POTOHA.

OtkpbiTue u wuccnenopanue @oroaddexra. Onbitel A. I'. CroneroBa. 3akoHbl QoTod(deKTa.
YpaBuenue Ditnmreiina s potodddekra. «KpacHas rpanuiia» Gotodddekra.

Jasnenwue ceera. OnpiThl I1. H. JIeOenesa.

XHWMUYECKOE ICHCTBUE CBETA.

Texnuueckue ycTpoWcTBa M MPAKTUYECKOE MpPUMEHEHHE: (POTOdIEeMEHT, (OTOAATUHK, COTHEUHAS
Oarapest, CBETOTUO/I.

Jlemoncmpayuu

®otordhekT Ha ycTaHOBKE C IMHKOBOMW IJIACTHHOM.

HccnenoBanme 3ak0HOB BHEIHETO GoTOdI(eKTa.

Cseronuon.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -yactun. [lmanerapnHas mopaeins
aroma. [loctynatsl bopa. M3nyueHue u moroneHue (GOTOHOB INpHU IMEpPEXOAe aroMa C OJHOTO YPOBHS
SHEepruu Ha Apyroil. Bunel ciekrpos. CriekTp ypoBHEH SHEPrHU aToMa BOAOPOA.

Bonnoseie cBoiicTBa yactuil. Bonusl e bpoins. KopnyckyasipHO-BOJIHOBOW Tyalii3M.

CHnoHTaHHOE U BBIHYXACHHOE U3ITyYE€HHUE.

TexHuueckue ycTpolicTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPalIbHBIA aHamu3 (CIEKTPOCKOM),
J1a3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Jia3epa.

HaOntonenue nuHelyaTeIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi

Habmronenne nuHeiyaToro crexkrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, TOKa3bIBAIOIME CIOKHOCTh CTPOECHMS sinpa. OTKphITHE PaguOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paaroakTUBHOTO u3nydeHus. CBoiicTBa anb(da-, Oera-, ramma-
W3IydeHHUs. BausHue paguoakTMBHOCTH Ha )KMBBIE OPraHU3MBI.

OTkpeiTHE TpOoTOHA W HeWTpoHa. Hykimonnas mozens siapa IeitzenOepra—MBanenko. 3apsa supa.
Maccosoe uncio sapa. M3oronsr.

Anbda-pacnan. DIEKTPOHHBIH W TO3UTPOHHBIA  Oera-pacman. ['amma-usnydeHue. 3akoH
PaaroOaKTUBHOTO pacnaja.

DHeprus CBsI3U HYKIOHOB B sizpe. SnepHblie cuibl. [ledext Maccsl sipa.
Snepusle peakuuu. [leneHue u cuHTe3 sep.

SAnepusiit peakrop. TepmosaepHblii cunHTe3. [IpobmemMbl M TEPCHEKTUBBI SACPHONH HHEPTETHKH.
DKOJIOTUYECKHE aCIEKThI SIE€PHON SHEPIeTHKU.

DyeMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTOI[LI Ha6JIIOI[eHI/I$I U PpEerucTpanmu 3JICMCHTAPHBIX YaCTHUII.
dyH1aMeHTaIbHbIE B3aUMOACUCTBUS. ENMHCTBO (M3nueckoil KapTUHBI MUPA.

TexHu4eckre YCTPOWCTBA M TMPAKTHYECKOS MPUMEHEHHE: J03MMETp, Kamepa BuiibCoHa, simepHbBIN
peakrop, aroMHast 6omba.

Jlemoncmpayuu

CuéT4rK HOHU3UPYIOIIMX YACTHII.

Yuenuueckuu sxcnepumenm, iabopamopmvie pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Paznea 8. DjieMeHTHI aCTPOHOMUM M AcTPO( UZUKHU
Otansl pa3BUTUA acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33pEHUECKOE 3HAUYCHHE aCTPOHOMUMU.



Bup 38é3mH0r0 HeOa. Co3Be3aus, spKue 3BE3/bI, MIAHETHI, UX BUANMOE JBUKECHHU €.

ConneuHast cucrema.

Connue. Conneunas axtuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IbI, UX OCHOBHBIE
XapakTepuCTUKH.  JlmarpamMma  «CHEKTpajbHBIM  KIacC  —  CBETUMOCTBb».  3BE31bl  IVIaBHOM
IIOCJIEN0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE37 ITIaBHOM ITOCIIENOBATEIBHOCTH.
Buyrpennee crpoenue 3B€31. COBpPEMEHHBIE IPENCTABICHUS O MPOUCXOXKIEHUU U dBomonun ConHna u
3BE371. DTanbl )KU3HU 3BE3.

Mnneunsriii [Tyt — nama [amakruka. [lonoxxenue u nBuxenue ConHia B ['anakruke. TUIIBI TaTaKTHK.
Paguoranakrtuku u xkBazapbl. YEpHBIE IBIPHI B SApax rajJakTHK.

Bcenennas. Pacumpenune Bcenennoii. 3akon XaO6ma. PasOeranme ramaktuk. Teopus boibimoro
B3pbIBA. PennkroBoe usnydenue.

Macurrabnas crpykrypa Bceenennoil. Meraranakruka.

Hepeménnbie npoOieMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

HaGmronieHns: HEBOOPYKEHHBIM TIJIA30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX TNPUIOKEHUH s
OTIpENICNICHUs TOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOTo
TOJTYIIAPUS U SIPKUE 3BE3BI.

Habnronenus B reneckon Jlynsl, maner, Mieunoro [lyru.

O0o01aroee NOBTOpPeHHE

Posb gu3MKu 1 acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COLIMAIBHON U 3TUUYECKOH cepax
JIeATEIbHOCTH 4€JOBEKa, POJb U MECTO (PU3MKM M aCTPOHOMHH B COBPEMEHHOM HaydyHOW KapTHHE MHpa,
poib (u3nueckod Teopuu B (OPMHUPOBAHUM TPEACTABIECHUM O (PU3NUECKOW KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX E€CTECTBEHHO-HAy4HBIX MPEACTaBICHUH O
IIpUPOJE.

Me:knpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 11 Kiacce OCYyIIECTBISETCS C YUETOM COJEpIKaTEIIbHBIX
MEXITPEIMETHBIX CBS3EH C KypcaMl MaTeMaTHKH, OWOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsamusi, CBSI3aHHbIE C HM3YyYEHHEM METOJIOB HAy4HOTO IO3HAHMUS: SIBJICHHE,
HaydHbIl (akT, TUNOTe3a, (¢uU3NYecKas BEJIMYMHA, 3aKOH, TEOopHs, HaOII0eHHe, HKCIEePUMEHT,
MOJEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHHe CUCTEMbl YpaBHEHHMM, TPUTOHOMETpHUYECKHE (QYHKIMH: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX IPOEKIHUH Ha OCHU
KOOpJMHAT, CJOXEHHE BEKTOPOB, MPOM3BOAHBIC JJEMEHTAapHbIX (YHKIUN, TPU3HAKA TOJ00HS
TPEYroJbHUKOB, OIPEeIEHNE IO MIIOCKUX (Uryp u oobpéma Tel.

bBuonozus: snexrpudeckue sBICHUS B )KUBON IPUPOJIE, KoJeOaTeIbHbIE IBM)KEHUS B )KUBOW MPUPOJIE,
ONTHYECKUE SIBJICHUS B KUBON MPUPOJE, JEMCTBUE paJuallii Ha )KUBbIE OPIaHU3MBbI.

Xumusa: CTpO€HHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pazoBaHUs KPUCTAJUINYECKOM PEIIETKU, CIIEKTPAIbHBIN aHaIH3.

l'eocpagpus: MarHUTHBIE MONIOCa 3€MJIH, 3aJIe)KM MarHUTHBIX PYJl, POTOCHEMKA 36MHON ITOBEPXHOCTH,
IIpEACKA3aHNE 3eMIIETPSACCHU.

Texunonocua: JTWHUU  DIIEKTPOIEpPENay, TEHEPATOp IEPEMEHHOIO TOKa, DJIEKTPOJBUIATEIb,
WHJYKIMOHHAs T1e4b, pajap, paIuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKnOHHbII
armnapaTt, BOJIOKOHHasl ONITHKA, COJTHEUHas OaTapes.



INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMOBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHOTO mpenMera «Pu3nKa» Ha ypOBHE cpemHero obmero obOpa3zoBaHus (0a30BBIi
YPOBEHB) JIOJDKHO OOECIEYHTh JTOCTUKECHHE CICAYIONMX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pazoBaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yAbTaThl OCBOCHHS ydeOHOro nmpeamera «Pu3nKay JOIDKHBI OTPaKaTb TOTOBHOCTH U
CIIOCOOHOCTh O0OYJarONMXCsS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW NO3WIIMEH JHWYHOCTH,
CHUCTEeMOM IIEHHOCTHBIX OpPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX YOSKICHUN, COOTBETCTBYIOIMX
TPAJUIIMOHHBIM [EHHOCTAM POCCHHCKOrO OOIIeCcTBa, paclMpeHHue >KW3HEHHOTO OIbITa W  OIBITa
NEeSITeIbHOCTU B MPOIECCe peain3allid OCHOBHBIX HANPABJIEHUM BOCHUTATENbHOHN AEATENbHOCTH, B TOM
YHCIIe B YACTHU:

1) rpa:xaaHCKOr0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTH TPAXJAAHCKON MO3MIHMHN 00YJaIOLIerocsi Kak akTHBHOTO U OTBETCTBEHHOTO 4YJieHa
poccuiickoro oOITecTBa;

MPUHATHE TPAIUIIMNOHHBIX O0IIEUYEITOBEYECKUX TYMAHNUCTHUECKAX U JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIbHOCTh B MHTEpECaxX rpakJIaHCKOro O0IecTBa, y4aCTBOBATH B
CaMOYTIpaBJICHUH B 00pa30BaTEeIbHON OpraHU3aIiu;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIGHBIMA HWHCTHUTYTaMH B COOTBETCTBHHM C HX (QYHKIHSMH U
Ha3HauYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHMS:

chOpMHUPOBAHHOCTH POCCUUCKOM TPAKAAHCKON HACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHIXKEHUSM POCCHUHCKHX YUYEHBIX B
o0macTu GU3UKNA U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIMTAHMSI:

c(opMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TNPUHUMATh OCO3HAHHbBIE pEIICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ESITEIbHOCTH YUEHOTO;

OCO3HaHWE JJMYHOTO BKJIA/IAa B TIOCTPOCHHE YCTOMYHBOTO OYIYIIETO;

4) 3¢TeTHY€CKOT0 BOCTIMTAHMSA

JCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETUKY HAy4HOIO TBOPYECTBA, IPHUCYIIETO
¢u3nUecKoil Hayke;

5) Tpy10BOro BOCIIMTAHMSA:

UHTEpeC K pasiuyHbIM cdepam MNpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE CBS3aHHBIM C
(U3uKON W TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymaymed mpodeccuu U peann30BHI BaTh
COOCTBEHHBIE )KU3HEHHBIE TJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIACTH (PU3UKH HA MPOTSHKEHUU
BCEH JXXU3HH,

6) 3K0JIOrHY€eCKOro BOCTIHTAHMS:

c(OPMHPOBAHHOCTh JKOJIOTUYECKOM KYIBTYpPhl, OCO3HAaHHE TIIOOAIBHOTO XapakTepa SKOJOTHYECKUX
npooieM;

IJJAHUPOBAaHUE M OCYIIECTBICHUE JCHCTBHI B OKpYXKAIOIIEH cpele Ha OCHOBE 3HaHUS Iienei
YCTOHYHMBOTO Pa3BUTHI YEJIOBEUECTBA;

pacipeHre onbITa ACSTeIbHOCTH SKOJIOTMYECKON HAIpaBJICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUM
no Qusuke;

7) IEHHOCTH HAYYHOTO NMO3HAHUS:

cOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢u3nyeckoil HayKu;

OCO3HAHWE IIEHHOCTH HAyYHOH [EesTeNbHOCTH, TOTOBHOCTh B IIpOLIECCe W3YYCHUS (U3UKA
OCYIIECTBIISITh MTPOEKTHYIO M MCCIIEIOBATENBCKYIO JeSTeIbHOCTh UHANBUIyAIbHO U B TPYIIIIE.



METAINIPE/IMETHBIE PE3YJIbTATbHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YieOHbIE JAeHCTBHUS
ba3oBble Jjoruyeckue aeicCTBU:

CaMOCTOSITEIbHO (OPMYITUPOBATH U AKTYaJTU3UPOBATh MPOOIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIIATH 1N JACATEIBHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHIKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pPACCMAaTPHUBACMBIX (D3HUECKUX SIBICHUSX;

pa3pabarbiBaTh IUIaH peUieHUs MNpoOJaeMbl ¢ YU4ETOM aHalM3a HMMEIONMXCS MaTepUalbHBIX H
HEMaTepHAILHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATENBbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSM, OLIEHMBATH
PUCKHU TIOCIIEACTBUH JESITEIbHOCTH;

KOOPAMHHUPOBATH M BBITIOJIHATH PAa0OTy B YCIOBUSX PEATBHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aMO/JICH CTBHS,;

pa3BUBATh KPEATHBHOE MBINUICHUE MIPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibcKue AeicTBUA:

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU MOHATHAMH M METOAaMU (PU3UYECKOI HayKH;

BIIQJIETh HABBIKAMU Y4eOHO-UCCIIEIOBATENLCKOW M TMPOEKTHOHN HesTenbHOCTH B objactu (DU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATENIFHOMY IIOMCKY METOJIOB peIleHUs 3a1a4 (PU3HMYecKoro
COJIEpKaHU s, TPUMEHEHUIO PA3IMUYHBIX METOAOB IMO3HAHMUS;

BIAJCTh BHUJAMH JIEITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPHpeTalny,
peoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX CHTYAIUSAX, B TOM YHCIIE IIPU CO3JaHUH Y4eOHBIX
MIPOEKTOB B 00JIACTH (PHU3UKH;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyalIM3MPOBATH 3a]ady, BBIIBHUTATh TUIMOTE3y €&
pelieHus,, HaXOJUTh apryMEHTHl JUIsl JIOKa3aTeIbCTBAa CBOMX YTBEpPXKACHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU PEILCHHUS,

aHAJIM3UPOBATh TOJNYYEHHBIE B XOJE€ PEIICHUS 33Ja4d pe3ylbTaThl, KPUTUUYECKH OIICHHBATh HX
JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 3314 B 00pPa30BaTEIbHON IEATENTFHOCTH, B TOM UHCIIE PU
W3Y4eHUH (PH3UKH;

JTaBaTh OLEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (U3HKE B MPAKTUYECKYIO 00J1aCTh KU3HEACATEIbHOCTH;

YMETb WHTETPUPOBATh 3HAHUS M3 Pa3HBIX PEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJI€U, IpeJIaraTb OpUriHaIbHbIE TOAXO0IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33[1a4H, JOMYCKAIONME albTePHATUBHBIC PEIICHUS.

Pabora ¢ und opmanmeii:

BJIQJIETh HABBIKAMU TMOJy4eHHUS HHQOpManNu (PU3NYECKOTO COJEpKAaHUS U3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh MOUCK, aHAIN3, CUCTEMATU3AIUI0 U HHTEPIIPETAIUI0 HHPOpMAITUN
Pa3IMYHBIX BUJIOB U (JOPM MIPEICTABIICHUS,

OILICHUBAThH JOCTOBEPHOCTh UH(MOPMAIINY;

WCIIONB30BaTh CPEACTBA HMH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUHW B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMMOHHBIX 33J1a4 ¢ COOJIFOJIEHHEeM TPeOOBaHUM IPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepeXeHHUs, TMPAaBOBbIX W OITHYECKMX HOPM, HOpPM
MHPOPMAITMOHHOM 06€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEpKaHUsI B PpazIMYHBIX QopMmMaTax C y4€TOM Ha3HAUYEHUS
HHpOpMAIIUU U LIETIEBOI ayIUTOpUH, BRIOMpas ONTUMAIbHYIO (POpMY MPEICTABICHUS U BU3YaTH3aI[UH.

KoMMyHUKaTHBHBIe YHUBEPCAJIbHbIE YUeOHbIE HeCTBUS:
OCYIIECTBIISITh OOIICHUE HA YpoKax (DM3UKU U BO BHE-YPOUHOU EATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTYallMi U CMSTYaTh KOH(WINKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYaTbHOU pabOTHI;
BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEHCTBUI ¢ YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN
Ka)XJIOTO 4JIeHa KOJIJIEKTHBA;



NpUuHUMATh L CIIN COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbIBATb U KOOPAUHHUPOBATH ﬂeﬁCTBHH mo eé
JOCTH)KEHUIO: COCTABIIAThH IJIAH JCHCTBHM, pacCIpeessaTh pOIU ¢ YYETOM MHEHUH Y4acTHUKOB, OOCY)KAaTh
pe3y/bTaThl COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOEN0 BKIaJa M KAKJIOTO YYaCTHHKAa KOMaH/bl B OOIMN pe3yabTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTh HOBbIE TIPOEKTHI, OIICHUBATh HJICH C TIO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUIECKOH
3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTHBHOE CTPATETHYECKOE TIIOBEACHHE B Pa3IMYHBIX CHUTYalHsX, MPOSBISTH
TBOPYECTBO M BOOOPAKEHUE, OBITH HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpCaJbHbIe Y4eOHbIE IeiicTBUSA
Camoopranmsanmus:

CaMOCTOSITEIbHO OCYILECTBJISATh [1O3HABATENBHYIO JESITEIBHOCTh B 00JaCTH (PU3UKU M aCTPOHOMMH,
BBISIBJISITH TPOOJIEMBI, CTABUTH M (JOPMYJIUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEIBHO COCTaBJIATH IJIaH PELICHUs] pacu€THBIX U KAUeCTBEHHBIX 3ajay, IJIAaH BHIOJHEHUS
MPAKTUYECKONW PabOTHI C YYETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacumpsTh paMKH ydeOHOTO IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTD 32 PEILIEHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAUIUU B 0O0NAaCTH (U3UKU, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENbHBINA U KYJBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAIBHBIN HHTEJ/IEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, BHOCHUTb KOPPEKTUBBI B JIESTEIbHOCTD, OLICHUBATh COOTBETCTBUE
PE3YIbTATOB LIETISAM;

BJIAJIeTh HaBBIKAMM I103HABATEJIILHOM pequieKkCMM KaK OCO3HAHHMS COBEpLIAeMbIX JEHCTBUI U
MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIL;

W CII0JIb30BaTh MPUEMBI peduIeKCUH IS OLIEHKH CUTYallMH, BBIOOpa BEPHOTO PEILEHHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUSI IO UX CHUKEHHUIO;

IPUHUMATh MOTHBBI H apTYMEHTHI JIPYTUX MPH aHAJIN3€ PE3YIIbTaTOB JAEATEIbHOCTH;

NpUHUMATH ce0s1, TOHUMas CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPH aHAJIM3€ PE3YyJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE NPaBO U MPaBO APYIUX HA OLIMOKH.

B mpornecce nocTukeHUsT TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl MO (PU3UKE JUIsl YPOBHS
cpenHero oOmero oOpa3oBaHHs y OOYYaIONMXCS COBEPIICHCTBYETCS OSMOIMOHANBHBIA WHTEIUICKT,
MpeInoJararoIii CopMUPOBAHHOCTE:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIOCOOHOCTh NMOHMMATh CBOE IMOILMOHAIBHOE COCTOSIHME, BUJEThH
HaIpaBJIEHUS Pa3BUTHsI COOCTBEHHON IMOIMOHAIBHON c(epbl, ObITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHUs, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K AMOILMOHAIBHBIM M3MEHEHUSAM M IPOSBIISTH TMOKOCTb, OBITH
OTKpPBITHIM HOBOMY;

BHYTpEHHEH MOTHMBAllMU, BKIIOYAIOLIECH CTPEMIIEHHE K JOCTHIKEHUIO LIEJTU M YCIEXy, ONTHMH3M,
MHUIIMATUBHOCTh, yMEHHE JEMCTBOBATH UCXO/I M3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MTOHUMATh SMOLMOHAIBHOE COCTOSIHUE JAPYTUX, YIUTHIBATh €T0
IIPH OCYLLECTBJIEHUHU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOUMX CIOCOOHOCTh BBICTPaWBaTh OTHOILEHUS C JPYIMMH JIIOJIBMH,
3a00THTHCS, TPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(IHKTHI.

NPEAMETHBIE PE3YJIbTATDBI
K xonny oOydyenus B 10 kjacce mpeaMmeTHble pe3ylabTaTbhl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
chOpMUPOBAHHOCTH Y OOYJAIOLIMXCS YMEHUIA:
JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (M3UKH B (POPMHPOBAHMHM COBPEMEHHON HaydHOMU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKU U TEXHOJIOTHI, B IPAKTHYECKOUN AEATEIBHOCTH JIIOACH;



VIUTBIBaTh TPAHUIBI MPUMEHEHHS W3yYCHHBIX (U3MYECKUX MOJENel: MaTepuanbHas TOYKa,
WHEpIHaIbHAs CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TEJNO, HWJACATBHBIA Ta3, MOJCIU CTPOCHHS Ta3oB,
KHJIKOCTEH M TBEPBIX TN, TOUCHYHBIN IIEKTPUUCCKHI 3apsi1 IPHU PelicHUU PU3NUYECKUX 3371ad,

pacmo3HaBaTh (U3MYECKue SBJICHUS (IIPOLIECCHI) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJICKYJIIPHO-KHHETHYCCKOH TEOPUM CTPOCHHS BEIIECTBA U JJICKTPOJWHAMHKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE IBUIKCHHE, CBOOOJHOE IMAaJCHHE TeJ, JBM)KEHHE IO OKPYKHOCTH,
WHEepIUsl, B3auMojaelicTBue e, auddysus, OpOyHOBCKOE ABUIKEHUE, CTPOCHUE KHUIAKOCTSH U TBEPMBIX TE,
M3MEHEHHE 00hEMa Tell IPH HarpeBaHWM (OXJIaXKICHUH), TEIJIOBOE PAaBHOBECUE, HCTIApEHUE, KOH/ICH CAIlHs,
MJIaBJICHUE, KPUCTAJUIM3AIlMs, KUTICHHWE, BIIAXHOCTh BO3MyXa, IOBBIIICHUE JaBJICHUS Ta3a MPH €ro
HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKIY IMapaMeTpaMu COCTOSHHUS Ta3a B HM30Mpolleccax,
AJIEKTPU3AIUS TEJl, B3AUMOCHCTBUE 3apsI0B;

ONKCHIBATh MEXaHMYECKOE JIBM)KCHUE, WCIOJb3ys (PU3MYECKHe BEIUYUHBI: KOOpPAMHATA, WYTh,
MepeMeIeHrne, CKOPOCTh, YCKOpEHHEe, Macca Tella, CHJIa, HMMITYJIbC Tella, KUHETHYEeCKas JHEeprus,
MOTCHIIMAJIbHASL JHEPTHs, MEXaHW4eckas paboTa, MeXaHWYecKash MOUIHOCTh, IPHU ONMHMCAHWM MPABHIBHO
TPaKTOBaTh (DM3WYECKUI CMBICT HCIONB3YeMbIX BEIWYWH, HUX OOO3HAYEHUS W EAUHUIIBI, HAXOAWUThH
(hopMyIIBI, CBS3BIBAIOIIE JAaHHYIO (U3MYECKYI0 BEIMYUHY C IPYTUMU BETHYHHAMU;

ONMCHIBATh M3Y4CHHBIC TEIIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, WCIONB3YS (U3mUeckue
BEIIMYUHBL: JABJICHUE Ta3a, TeMIlepaTrypa, CpenHss KUHETHYECKas SHEPTus XaOTHYECKOTO JBMKEHUS
MOJICKYJI, CPEIHEKBAJIPATHYHAS CKOPOCTh MOJICKYN, KOJIMYECTBO TEILIOTHI, BHYTPEHHSS JHEPrus, padora
raza, KOO(OUIMECHT TOJIE3HOTO NEHCTBUS TEIUIOBOTO JIBUTATEINS; IMPU ONMKMCAHWH TMPABUIBHO TPAKTOBATh
(M3UYEeCKU CMBICI HCIOJB3YeMbIX BEIUYMH, WX OO0O03HAYCHHS W CIUHUIIBI, HAXOOUTh (OPMYIIBI,
CBSI3BIBAIOIIMC JAHHYIO (M3UUCCKYIO0 BEIMYHHY C IPYTHMH BEITHYAHAM,

OINMCHIBATh M3YYCHHBIC AJICKTPUUYCCKUE CBOMCTBA BEUICCTBA M DJICKTPUYCCKHUE SIBIICHUS (TIPOLIECCHI),
WCTIONB3YST (PU3UUYECKHE BETUYHHBI: SJICKTPUUYCCKAN 3apsil, SJIEKTPUUYECKOE IMOJe, HANPsHKEHHOCTh OIS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIMAJOB;, TIPU OIMMUCAHWHM TIPABHIFHO TPAKTOBATh (M3UUYECKAN CMBICH
WCIOJIb3yeMbIX BEIUYMH, UX OOO3HAYCHUS W CIUHUIIBI; YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIIME ITAHHYIO
(M3UYECKYI0 BETUYUHY C IPYTHMHU BETHYHHAMHU;

AQHATM3UPOBATh (M3HYCCKUE IPOIECCHl M SIBJICHHS, WCIOB3YS (PH3UYSCKHE 3aKOHBI M ITPUHITUIIHL:
3akoH BcemupHoro TsroteHus, |, Il u Il 3akonbr HploTOHA, 3aKOH COXpaHEHUs] MEXaHUYeCKOW SHEpIuu,
3aKOH COXpPaHEHUS UMITYJIbCA, TTPUHITUTI CYIIEPIIO3UIINH CUJI, TPUHITUTI PABHOTIPABUSI HHEPIHATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KHHETHUECKYI0O TEOPHIO CTPOSHUS BEINECTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH
KAHETUYECKOW DHEPTUM TEIJIOBOTO JBMIKEHUS MOJEKYI C aOCOJIOTHOW TeMIlepaTypoil, MEepBBIM 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXpPAaHEHHUS >JCKTPUUYECKOTO 3apsima, 3akoH KyimoHa, Mmpu 3TOM pa3nudyarh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAXEHUE W YCIOBHS (TpaHUIIBI, O0JIACTH)
MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC IIPUHITUITBI JICH CTBUS MAIMH, TPUOOPOB M TEXHHYECKUX YCTPOUCTB; pa3InyiaTh
YCIIOBUSI UX 0€30IIaCHOTO MCIOJIB30BAHUS B TOBCEIHECBHOMN KU3HH;

BBITIOJTHSATH SKCIIEPUMEHTHI TTO UCCIEAOBAHUIO (DM3HMUECKUX SBJICHUN U MPOIIECCOB C UCIOIB30BAHUEM
MPSAMBIX U KOCBEHHBIX W3MEPCHHH, MpU 3TOM (OPMYITHPOBATH MPOoOJIeMy/3aqady W THIIOTE3y y4eOHOTro
IKCIIEPUMEHTa, CcOOMpaTh YCTAaHOBKY U3 TPEIJIOKEHHOTO OOOpYIOBaHHUS, IPOBOJIUTH ONBIT H
(hopMyIHPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIE H3MepeHHs (M3MYCCKUX BEIUYHWH, MPU ITOM BBIOUPATH
ONTHMAIIBHBIN CIIOCO0 U3MEPEHUS U UCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIHOCTEN U3MEpPEeHH;

HCCIEeIOBAaTh 3aBUCUMOCTH MEXKIY (PU3NUYECKMMH BEIMYMHAMH C HCIOJIB30BAHUEM TIPSIMBIX
M3MEPEHU, IPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (MKCHPOBATh PE3YJAbTATHI IMOTYYCHHOW 3aBHUCHMOCTH
(U3MYECKUX BETMYMH B BUJE TAOIHI] U TpaUKOB, IENIaTh BHIBOBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOnroaTh mpaBWiIa OE30MacHOTO Tpyda MPU IMPOBEACHUM HCCICIOBAHHN B paMKax y4eOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIIEOBATEIILCKOH M TPOCKTHOM  JCATENIFHOCTH C  HCIIOJB30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1aO0OPaTOPHOTO 000pYyIOBaAHMS;

pemaTh pacu€THBIC 3a/1a4M C SBHO 33JaHHON (DM3MYECKON MOEIBIO, UCIIOIB3Ys (M3HICCKUE 3aKOHBI
Y MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M BBIOMPATh (PU3UYECKYFO MOJIECIb, BBILACISTH (DU3HYecKue
BENMYUHBI U (POopMyInbl, HEOOXOIMMBIE IS €€ pelleHHs, MPOBOAUTH PAacyEThl U OLICHUBATH PEaTbHOCTH
MOJTY4EHHOTO 3HAUCHUS (M3MICCKOW BEITUINHBI;



pelaTh KAYeCTBEHHBIC 33/1a4M: BHICTPAUBATh JOTHUECKH HEMPOTHBOPEUUBYIO LIETIOYKY PACCYKICHUM
C OIOpOY Ha M3y4YEeHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3NUYECKUE SIBIICHUS;

UCIIOJIB30BAaTh MpPH pELIEHWH Y4eOHBIX 3ajad COBpPEMEHHBbIE HH(OPMALMOHHBIE TEXHOJOTUM IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUM U TMPEJCTABICHUS Yy4eOHOWM U HAYyYHO-MOMYISIPHOU
nHpoOpMauy, TOIY4EHHOW W3 pa3MYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH MOIyIaeMYIO
HHPOPMAITHIO;

MPUBOJIUTH TPHUMEPHI BKJIa/la POCCHUCKAX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B PAa3BUTHE HAYKH,
0OBSCHEHHE MPOIIECCOB OKPYKAIOIMIETO MHUPA, B Pa3BUTHE TEXHUKHA U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMUS MO (U3MKE B TOBCEAHEBHOW JXHM3HU i OOecleueHUus
0e30MmacHOCTH NpH OOpAIlICHUH ¢ MPUOOPAMHU M TEXHHYECKMMH YCTPOMCTBAMU, JJIsl COXPAHEHHUSI 37I0POBbS U
COOJIIO/IEHUS] HOPM SKOJIOTHYECKOTO TMOBEACHUS B OKpYXKaIOLIEei cpelie;

paboTaTh B IpyNIE C BBHIMOTHEHUEM PA3IUYHBIX COLIMAIBHBIX POJel, MIaHUPOBATh paObOTy IPYIIIHI,
palOHANBHO PACHPENENATh OOSM3aHHOCTH W TUIAHUPOBATH JIESTENHHOCTh B HECTAHIAPTHBIX CHTYAI[USIX,
a/IeKBaTHO OLIEHMBATh BKJIA/ KQKJIOTO M3 YIaCTHUKOB TPYIIIBI B PEIICHNE PACCMAaTPUBAEMOM MPOOIEMBI.

K xonny obydenus B 11 kiiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXkaTh
cOPMHPOBAHHOCTH Y OOYYAIOIMXCST YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKH B (POPMHUPOBAHHHU COBPEMEHHOW HAaydHOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHHUKH U TEXHOJOTHH, B MPAKTHYECKON NEATETbHOCTHU JIFO/ICH,
[EJOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA,

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS] HU3YUYEHHBIX (M3MYECKUX MOJENCH: TOUCUHBIH 3IIEKTPUYECKHI
3apsj, Jyd CBETa, TOUCYHBIM MCTOYHUK CBETa, sAcpHAas MOJENbh aToMa, HyKIOHHAs MOJENIb aTOMHOTO sipa
IIpH pelieHnU (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (U3MYECKHe sBIEHHUS (Ipolecchl) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA U KBAaHTOBOU (PH3UKH: DJIEKTpUUECKas IPOBOAUMOCTb, TEMIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JIHCTBHUS TOKA, B3aMMOJCHCTBME MAarHUTOB, OJJIGKTPOMAarHWTHAs WHIYKIUs, JeHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM M JIBIOXKYLIMUCS 3apsi, JIEKTPOMarHuTHHIE KOJI€OaHUs U BOJHBI,
NpsIMOJIMHEHHOE pPaclpoCTpaHEHUE CBETa, OTpaXKeHHe, NpeJoMieHue, MHTephepeHuus, Audpakuus u
MoJIsIpU3aIiusl CBeTa, AucIepcusi cBeta, (orodnekrpudeckuii rdpexr (doTordekr), cBeTOBOE MaBiCHHE,
BO3HHKHOBEHHUE JTMHEHYATOro CIIeKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS U M CKYCCTBEHHAs paJiOaKTUBHOCTb;

ONMHCHIBATh  HW3yYEHHBIE CBOMCTBA BeEIECTBA (dJEKTPHUYECKHE, MAarHUTHBIE, ONTHYECKHE,
3JIEKTPUYECKYI0 MPOBOJMMOCTh PA3IUUHBIX CPEA) U AJIEKTPOMArHUTHBIE SBIIEHUS (IIPOLIECCHI), UCIIONb3YS
(¢v3rYecKkue BEMMYUHBI: AJIEKTPUYECKUN 3apsil, CUJla TOKA, DJIEKTPUUYECKOE HAMPSHKEHUE, dIEKTPUUECKOE
COIIPOTHUBIICHUE, PA3HOCTh IOTEHIIMAIOB, SJEKTPOABIDKYIIAS CHJa, padOTa TOKA, MHAYKIUS MAarHUTHOTO
nons, cuiia Amriepa, cuia JlopeHa, UHAYKTUBHOCTD KaTYILIKH, SHEPTHS 3JEKTPUUYECKOTO U MArHUTHOTO
MoJiel, TMeproJl ¥ dYacToTa KoysieOaHUW B KoJIeOaTeTbHOM KOHTYpE, 3aps M CHJIa TOKa B TIpolecce
TrapMOHUYECKHX AJIEKTPOMAarHUTHBIX KoJjeOaHWi, (POKyCHOE pacCTOSHWE M ONTHYECKas CHiIa JIMH3BI, TPH
OMMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHII CMBICT HMCIHOJIb3YEMBIX BEJIWYMH, UX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBATh (JOPMYIIBI, CBSI3BIBAIONIME TAaHHYIO (M3MYECKYI0 BEIUYUHY C IPYTUMU BEIHYUHAMH;

ONKMCHIBATh W3Y4CHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIOJB3YySd (PU3NUSCKHE BEIIMYUHBIL:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U YacTOTa CBETA, SHEPTUS U MUMMYIbC (OTOHA, TEPHO]T
MoJtypacmajia, dHeprusi CBS3U aTOMHBIX SIep, MPU ONMKMCAHWU MPABHIBHO TPAKTOBATH (DM3HMUECKUN CMBICI
WCITOIB3YeMbIX BEJIMYHMH, WX OOO3HAUEHWS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONME TaHHYIO
(M3HYeCKyl0 BETUYHHY C IPYTHMH BETUYMHAMU, BEIYUCIATH 3HaUeHUE (PU3NYECKOI BETMYMHBI,

aQHATM3UPOBATh (U3MYECKUE TPOIECCHl U SBJICHUS, MCIONB3Ys (PU3NUECKHE 3aKOHBI M TPHHIUIIBI:
3akoH OMa, 3aKOHBI MOCJENIOBATENIbHOIO U MapajljIeIbHOTO COETUHEHUS] MPOBOJHUKOB, 3aKOH JKoymsi—
Jlenna, 3aK0H 3JEKTPOMATHUTHOM WMHAYKIHMH, 3aKOH MPSIMOJMHEHHOTO PaclmpoCTpaHEHUs CBETa, 3aKOHBI
OTpPa)KCHHUSI CBETa, 3aKOHBI MPEOMJICHHS CBETa, ypaBHeHHE OuHOmerWHa s (oTodddexra, 3akoH
COXpaHEHUsl SHEPIUHU, 3aKOH COXPaHEHUS MMITYJbCa, 3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHUsI MAacCOBOTO 4YHCIA, MOCTYNaThl bopa, 3ak0H paauMoakTUBHOTO pacmaja, MpU 3TOM paszinvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKCHHE M YCIOBHS (TpaHHIIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIPEJIeIIATh HallpaBlieHWE BEKTOpa MHAYKIMY MAarHUTHOTO TOJIS MPOBOJAHKUKA C TOKOM, CHUITBI AMTIepa
u cuisl JIopeHna;

CTPOUTH U OMUCHIBATh U300paKEHHE, CO3JaBAEMOE MIIIOCKUM 3€pPKaJioM, TOHKOW JTMH30H;



BBIINIOJIHATD SKCICPUMCHTHI 110 UCCIICAOBAHUIO (1)H3PI‘ICCKPIX SIBJICHUM U MponueCCOB C UCIIOJIB30BAHUCM
NpSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM (GOPMYIUPOBATH MPOOJieMy/3aady U THIIOTE3y y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IMPEUIOKEHHOTO O0OpYyIOBaHHS, IPOBOAUTH OMNBIT H
(opMynTUpPOBATH BHIBOJIBI,

OCYHICCTBJIATE IPAMBIC W KOCBCHHBIC HN3MCPCHMUA (bHSPI‘-IeCKI/IX BCIIMYUH, IpHU DOTOM BI)I6I/IpaTB
ONITUMAJIBHBIHN cIT0cO0 M3MEPEHUs U UCTIOIb30BaTh H3BECTHBIE METO/IbI OI[EHKH MOTPEIHOCTEW N3MEPEHHI;

HCCiacaoBaTrb 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C MCITOJIb30BAHUCM IIPAMBIX I/I3MepeHI/II711 npu 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATH PE3yJAbTAThl MOJYYEHHOW 3aBUCUMOCTH (M3UYCCKUX BEIMYNH B
BHJIe TaONUII ¥ TPAHKOB, JIENaTh BHIBOJBI IO PE3YNIbTaTaM HCCIIEIOBAHNUS;

cobmroaTh mMpaBmiia OE30MAaCHOrO TpyAa INPH INPOBEJCHUM HCCICIOBAHUNH B pPaMKax ydeOHOTO
IKCIIEPUMEHTa,  y4eOHO-HCCIEeIOBATEIIBCKOW M TPOEKTHOM  JEATENBHOCTH C  HCIIOJB30BAaHUEM
M3MEPHUTEIBHBIX YCTPOICTB M 1a0OPaTOPHOTro 000pyIOBaHUS,;

pemars pacuéTHbIE 334X C SBHO 3aJaHHOM (PM3MYECKOM MOMENBIO, MCIONb3Ys (PU3MUECKUEe 3aKOHBI
U IPUHIMIIB, HA OCHOBE aHAJIM3a YCIOBUS 337a4M BHIOMPATh (U3MUECKYI0 MOJIETb, BBIACIATH (PM3NIECKIE
BEJIMYMHBI U (OPMYIIbI, HEOOXOAMMBIE sl €€ pellieHus, MPOBOIUTh Pacy€Tbl U OILCHUBATH PEAbHOCTh
MOJIy4€HHOTO 3HAaYeHUSI (PM3UUECKON BEITMUYUHBI;

pemaTh Ka4eCTBEHHBIE 3aa4l: BRICTPAaUBaTh JIOTHYECKH HEMPOTHBOPEUHBYIO IIETIOUKY PACCYKICHUN
C OIOpOM Ha U3y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3NUYECKUE SIBIICHUS;

HUCIIOJIB30BATh NpHU PCHICHUN yLIC6HBIX 3aga4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TCXHOJIOTUHN TJIs1
MOKCKa, CTPYKTYpUPOBAHUS, WMHTEPIPETAMN ¥ MPEACTaBICHUS Y4eOHOH W HAy4YHO-IOIYISPHON
nH(opManuu, TMOIYYCHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKM aAHAIM3UPOBATH MOJIYy4aeMYyIO
nHpopmMaIuio;

OOBSCHATH MPUHIUIBI JEHCTBUS MaIllMH, TPUOOPOB U TEXHUYECKHX YCTPOUCTB, pa3inyaTh YCIOBUS
nX 0€30I1aCHOr0 UCIOIL30BaHU B HOBCCHHCBHOﬁ KHU3HU,

IPUBOJMUTH MPHUMEPHl BKIAJa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HAYKHU, B
0OBSICHEHHUE MPOLIECCOB OKPYKAIOIEI0 MHpPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHH;

HUCIIOJB30BATh TCOPCTUUCCKUC 3HAHUA 110 q)HSI/IKC B HOBCCI[HGBHOP'I KU3HU 1A obecrieueHus
0€3011acHOCTH MpHU OOpalleHUU C MPUOOpPaMH M TEXHUYECKUMHU YCTPOMCTBAMU, /ISl COXpPaHEHHUS 310pPOBbS U
COOJIOIEHH I HOPM JKOJIOTHUECKOTO TOBEJCHNUS B OKPYXKAIOILel cpere;

paboTaTh B IpYIIE C BHIMOJIHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH, TIIaHUPOBATh PaObOTY TPYIIITHI,
palMOHATIBHO pACIpPENeNITh OOS3aHHOCTH M IUTAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CHUTYAIUSIX,
a/IeKBaTHO OLIEHUBATh BKJIAJ] KaX/I0TO U3 YHACTHUKOB IPYIIIBI B PELICHUE paccMaTpuBaeMoOil TpOOIEMBI.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJysnuecTBO YacoB DJIeKTPOHHBbIE
HaumenoBaHnue
Ne a3/1eJI0B H TeM K 11 (e ponsIe)
/i f[ OIIF 1om 1 Beero 06HTp0.]ILHbIe pﬁaKanecxne 06pa30oBaTeTbHbIC
porp padoThI padoThI pecypebl
Paznea 1. DUBUKA U METO/IbI HAYUHOI'O IIO3HAHUA
1 dusnka u METOIbI , . . Bu6miorexa [IOK
' HAyTHOTO https://m.edsoo.ru/7f41bf72
MMO3HAHUS
Hroro mo pazneny 2
Paznean 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunevaruxa 5 1 0 https://m.edsoo.ru/7f41bf72
Bbu6nunoreka [JOK
2.2 Aunanura ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 giiggzlemg B 6 1 1 bubmorexa TIOK
' https://m.edsoo.ru/7f41bf72
MeXaHUKe
Hroro mo paszueny 18

Paznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI
31 MOJIEKYJISIPHO- 9 1 1 bubnuoreka [IOK
' KAHETHYECKON https//m.edsoo.ru/7f41bf72
TEOpUU
39 OCHOBBI 10 1 0 bu6mmoreka [JOK
' TEPMOAMHAMHUKU https://m.edsoo.ru/7f41bf72
ArperatHble
COCTOSIHUS
bubmnoreka [IOK
3.3 BelecTsa. 5 0 0 https://m.edsoo.ru/7f41bf72
®daz3oBBIC
TIepPeX0 bl
Hroro no pazneny 24
Paznea 4. 9JIEKTPOIUHAMUKA
bubmmnoreka [IOK
4.1 DJIeKTpOCTaTHKA 10 ! 1 https://m.edsoo.ru/7f41bf72
IMocTosHuEbIN
AJIEKTPUUYECKU I
Bbu6nunoreka [JOK
4.2 ToK. Towu B 12 1 0 https://m.edsoo.ru/7f41bf72
Pa3IMIHBIX
cpenax
Hroro mo pazneny 22
PezepBHOE Bpems 2
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YACOB I10 68 6 3
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanyecTrBo 4acoB DJIeKTPOHHBbIE
HanMeHoBanue
Ne a3/1eJI0B U TEM K IT (i posrie)
/i g OI; 1on 1t Beero 06HTp0JII>HbIe pﬁaKanecxne 06pa30oBaTETbHbIC
porp padoThI padoThI pecypebl
Paznen 1. JIEKTPOOAUHAMUKA
11 g/[aFHI/ITHOC foJe. 11 1 3 Bu6nunoreka [JOK
' JICKTPOMArHHTHAA https//m.edsoo.ru/7f41c97c
VH TyKITUSI
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 | smoaposammme | 9 ! BuGmorexa LIOK
' p https://m.edsoo. ru/7f41c97¢
KoJIe0aHms
2.2 ﬁgg;iﬂmni:me 5 1 bubmaorera OK
https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmuoreka IIOK
2.3 Onruxa 10 3 https//m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIHIEIIMAJTBHOM TEOPUW OTHOCHUTEJBHOCTH

OcCHOBBI
31 CITEIIMATIBHOM 4 1 bubmmorexa [IOK
' TEOpUU https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH
Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

41 DJIEMEHTHI 6 bu6mmoreka [IOK
' KBaHTOBOU OIITUKH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https//m.edsoo.ru/7f41c97c
bubnmoreka [IOK
4.3 ATOMHOE A1PO 5 https//m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Pasznea 5. 3JIEMEHTBI ACTPOHOMMWHU U ACTPOD®U3UKHU

o | e T Buore LOK
: P https//m.edsoo.ru/7f41c97c
acTpou3uKH
Hroro mo pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IIOBTOPEHUE
6.1 O0o00maroEee 4 bu6nmoreka [IOK
' MOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
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