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Conep:kanue y4eOHOI0 nmpeamera

10 knacc
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®uznka — Hayka o npupoje. Hayunele MeTObI O3HAHUS OKPYKAIOIIEro Mupa. Poip sKcriepuMeHTa U TEOpHH B MPOLECCe MO3HAHUS TPUPOIBL.
DKcIepuMeHT B (hU3HKe.
MonenupoBanue pusnveckux siBJaeHU U npoieccoB. Hayunble runoressl. @uznueckre 3aKOHbl U TEOpUHU. ['paHUIIbI MPUMEHUMOCTH (HU3HUECKUX
3aKOHOB. [I[pyHIUIT COOTBETCTBUA.
Ponb 1 MecTo hu3uku B GOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JACSITETbHOCTU JIOACH.
JdemoHcTpauuu
1. AnanoroBeie U U(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe 1BukeHrue. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHUs. Cuctema oTcuéra. TpaekTopusl.
[lepemerienue, cKOpocTh (CpeiHsss CKOPOCTb, MTHOBEHHAsh CKOPOCTb) M YCKOPEHHE MAaTepHalbHOW TOUYKM, UX HPOEKIMM HAa OCH CUCTEMbI
koopauHat. ClioKeHue NEPEMEIICHUN U CII0)KEHUE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOEe ABMKEeHHE. I'paduku 3aBUCHMOCTH KOOpJIUHAT, CKOPOCTH, YCKOPEHHMS, IIyTH U MepeMeLIeHUs
MaTepUaIbHOU TOUKHU OT BPEMEHHU.
CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusl.
KpuBonnHeliHoe aBuxkeHue. J[BH>KeHNE MaTEepUAIbHON TOYKH 10 OKPYKHOCTHU € IOCTOSSHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, IMHEWHAs
ckopocTts. [lepuoa u yactota obpamenus. LleHTpocTpeMuTensHOE YCKOpEHHE.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: CiuaoMeTp, AIBHKEHNE CHApSI0B, LIETIHbIE U PEMEHHBIE NTepe1ayu.
JdemoncTpauuu
1. Mopenb cucteMbl 0TCUETA, UIUTFOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.
2. IlpeoOpa3oBaHue IBMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. Ilapenue Ten B BO3AyX€ U B pa3pe’KEHHOM IIPOCTPAHCTBE.
4. HabOmroneHue ABM>KEHUS Tesa, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
5. HM3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.
6. HampaBienue ckopocTH Npu ABMKEHUU IO OKPYKHOCTH.
Y4eHn4ecKuil IKCIePUMEHT, JadopaTopHbie padoTsil
1. M3yueHue HepaBHOMEPHOTI'O JABMXKEHUS C 1I€JIbI0 ONPEIEIeHNs MTHOBEHHOI CKOPOCTH.
2. HccrnenoBaHue COOTHOIIEHUS MEXAY IyTSAMH, NPOWIEHHBIMHM TEJIOM 3a IOCIEA0BATENIbHBIE PABHBIE NPOMEKYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUH C HA4aJIbHOW CKOPOCTHIO, paBHOM HYIIIO.



3. M3ydeHue OBMXKEHUS IIAPUKA B BA3KON KUIKOCTH.
4. W3yueHue ABUKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHbele CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepno3uuuu cuil. Bropoi 3akon HeroToHa aj1s1 MarepualibHOM ToUKU. TpeTtuit 3akoH HproTOHA [ MaTepUaIbHbIX
TOYEK.
3akoH BceMUpHOTO TsAroteHus. Cuna tspxkectd. [lepBas kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.
Tpenue. Bunbl Tpenus (mokos, ckoybxeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJBXKEHHS M CUJIAa TPEHHS MOKOSL.
Koadduument tpenns. Cuiia COnpoTHBICHHS MTPU ABMKEHUH TEIa B )KUIKOCTH HIH Ta3e.
[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO TeEa.
MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [Inedo cuiel. YcnoBus paBHOBecHs TBEPAOIO TeaA.
TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.
JdemMoHcTpauuu
SBneHue nuHepuuu.
CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.
Bropoii 3akon HeroToHa.
N3mepenue cu.

PwbdpE

+ 31ech U Jajiee MPUBOJIUTCS PACIIUPEHHBIN NepedeHb J1abopaTOPHBIX pabOT U OMBITOB, U3 KOTOPOTO YYUTEINb JIEaeT BHIOOP MO CBOEMY YCMOTPEHHIO C
yuérom BbeiOpanHOoro Y MK u numeromierocs o0opyaoBaHusi.

CnosxeHnue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U NAJCHUN.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.
9. VYcnous paBHOBecHs TBEpAOro Teia. Bunsl paBHoBecHs.

Y4eHn4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThl
1. W3ydeHue ABMKEHHUS OpycKa MO HAKJIOHHOMN TIOCKOCTH.
2. HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MIPYKUHE M PE3UHOBOM 00pasiie, oT X AedopMari.
3. HccnenoBaHue ycinoBuil paBHOBECHUS TBEPIOTO TEJIA, UMEIOILEr0 OCh BPAIIEHUS.

© N o o

Tema 3. 3axkonunt COXPAHEHUA 6 MEXAHUKeE
I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbl MATCPUAJIBHBIX TOYCK. I/IMHyJ'IBC CHJIbBI U HU3MCHCHHUC HMITYJIbCA TEJa. 3akoH COXPAaHCHUA
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uMIyibca. PeakTuBHOE IBHKEHHE.

Pabota cuibl. MOITHOCTH CHJIBIL.

Kunernueckas sHeprus MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUU.

[TorennmaneHast sHeprus. [loTeHunanbHas 3HEprust ynpyro aeGOpMHPOBAHHOW NpPYKUHBL. [loTeHIManbHas >HEPrus Tena BOJIU3U MOBEPXHOCTH
3eMuIH.

[TorennuanpHble M HEMOTEHIMATBHBIC CHIIBL. CBS3b paOOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOH SHEPrHUH CHUCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPIHH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHnyeckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, NPYKUHHBINM TUCTOJIET, IBUKECHUE PAKET.

JdemoHcTpauuu

1. 3aKOH COXpaHEHMs UMITYJIbCA.

2. PeaktuBHOE NBHKEHUE.

3. Ilepexon NOTEHIMAIBHOM SHEPIHH B KHHETUUYECKYIO U 00paTHO.
Y4yeHn4ecKkuii IKCNePUMEHT, J1adopaTopHbie padoThl

1. M3ydeHue aGCOIOTHO HEYNPYToro yjaapa ¢ MOMOUIbIO JIBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

2. HccnenoBaHue cBsi3U pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH Tejla Ha IPUMEPE PACTKEHUS pE3UHOBOTO JKI'yTa.
Paznen 3. Mousekyasipaasi pu3nka u TepMOAUNHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM U HMX OINbITHOE oOocHoBaHue. bpoyHoBckoe neukenue. duddysus. Xapakrep
JBMDKEHUS U B3aUMOJIEHCTBUS YacTUI] BellecTBa. Mo/ie CTPOCHHUS ra30B, KHUJIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pazmepsl Mosiekyn. Konnuecto BemectBa. [loctossHHass ABorapo.

Termosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHOKHHETUYECKONW TEOpUM HealbHOro raza. AOCONIIOTHas TemrepaTypa Kak Mmepa
CpeIHEN KMHETHYECKOW HSHEPrHMM TEIUIOBOro IBMXKEeHUs dacTtull rasa. lllkama temmeparyp KenpBuHa. 1'a3oBble 3akoHBL. YpaBHEHHE MeHIeneeBa—
Kunaneiipona. 3akon [dansTona. M3ompoliiecchl B ucaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ padudeckoe mpencTaBiieHHe U30IMPOIIECCOB:
u30TepMa, u30xopa, nzodapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JdemoncTpanuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, (POoTOrpa@uu MOIEKYyJ OPraHUYECKUX COEAUHEHUH.
OnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita IITepna.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HUTIOCTpUpPYIOLIas NPUPOLY AaBJICHUS ra3a Ha CTEHKH COCy/a.

o0k wnE



7. OmnbIThI, HIUTIOCTPUPYIOIIME YPABHEHNE COCTOSHUS UICAIbHOTO ra3a, H30IPOLECCHI.

Y4yeHn4ecKkuil IKCIePUMEHT, JIadopaTopHbie padoThl
1. OmpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEH.
2. HccrnenoBaHue 3aBUCMMOCTH MEX]y [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuveckas cuctemMa. BHyTpeHHSS SHEprust TEPMOAMHAMUYECKON CHCTEMBI U cOoco0bl € m3MeHeHus. KonndyecTBo TerioTel U padora.
BHyTpeHHsAA 3HEpPrus OJHOATOMHOIO HMAEaIbHOrO raza. Bunabl Teruionepenadu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3JIyd€HHUE. Y AelbHas TEIUIOEMKOCTb
BemecTsa. KoamyecTBo TEIIOTHI IPHU TEILIONepesayde.

[lonartue 06 ammabatHoMm mnpornecce. IlepBblil 3akoH TepMoauHaMuku. IIpuMeHeHHE MEpBOro 3aKkOHAa TEPMOAMHAMHUKU K M30IpOLECcCaM.
I'paduueckas nHTEpIIpEeTaIis paboTHI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTs npoieccoB B IpUPOJE.

TernoBbie Mammnel. [TpuHIMIB KefCTBHUS TEIUIOBBIX MamuH. [IpeoOpasoBanus sHepruu B TeroBbix MammHax. KII/] reruoBoii Mammuer. Lk
Kapuno u ero KITJI. Oxonorndeckue npo0iaeMbl TEIIIOHEPTETHKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIb BHYTPEHHETO CTOPaHHs, OBITOBOM XOJIOAMIBLHHUK, KOHAUIIMOHED.

JlemoHcTpanun
1. M3MeHeHue BHYTpEHHEH SHEPruu Tejaa IpU COBEPIICHUU padOoThl: BbUIET MPOOKHU K3 OYTBHUIKU MOJ JEHCTBHEM C)KATOrO BO3/lyXa, HarpeBaHue 3¢gupa B
JaTYHHOH TpyOKe MyTEéM TpeHus (BUACOJEMOHCTpALINs).
2. VI3MeHeHue BHYTpEHHEN dHepruu (Temieparypbl) Teja pu TeIionepeaaye.
3. OmbIT 10 agrabaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3IYLIHBIM OTHUBOM).
4. Mopnenu napoBoi TypOUHBI, IBUraTelsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEJIS.
Y4eHn4ecKui IKCIEPUMEHT, J1a0opaTopHbIe padoThl
1. I3mepenue yienpHON TEIUIOEMKOCTH.

Tema 3. Azpezamnble cocmoAanusa eeuiecmea. Dazoswvle nepexodbl

[TapooOpazoBanue u konaeHcauus. Mcnapenue u kunenue. AOCONIOTHAs U OTHOCHUTENbHAs BJIAXXHOCTh BO3ayxa. HaceleHHBIH map. Y nenbHast
TeII0Ta MapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyPhl KUIIEHUS OT JIaBICHUSI.
Teépnoe temo. Kpucramnumueckue u amopdubie Tena. AHU3OTPOMHS CBOMCTB KpucTauioB. Kuakue kpucTtayibl. CoOBpeMEHHBIE MaTepHhalbl.
[TnaBnenue u KpucTauU3anus. Y aenbHas TeroTa miaasienus. CyonuMmarus.
VYpaBHeHHE TEIJIOBOTO OaaHca.
TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU TMOJYyYEHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMAaTEPHAaIOB, U HAHOTEXHOJIOTHH.
JdemoncTpanuu
1. CBoiiCcTBa HACHIIICHHBIX MMAPOB.
2. Kumnenue npu noHM>KEHHOM JIaBJICHUU.



3. CrnocoObl u3MepeHHsl BIaKHOCTH.
4. HaOmroneHve HarpeBaHus ¥ IUIABJICHUS KPUCTANTMIECKOTO BEIECTRA.
5. JlemoHcTpanus KpUCTaIOB.
Y4deHnueckuii IKCIePpUMEHT, JJadopaTopHbIe padoThI
1. U3mepeHune OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka
Tema 1. Inexmpocmamuka

Onexrpusanus Tell. JIEKTpUYECKUi 3apsay. [[Ba Bua ayiekTpudeckux 3apsaoB. [[poBOIHUKH, TUAIIEKTPUKU U TIOJYIPOBOJHUKU. 3aAKOH COXPaHEHMS
JIEKTPUYECKOTO 3aps/Ia.
Bsaumopenicteue 3apsnoB. 3akoH Kynona. TouedHbIN 3iIeKTpUYECKUH 3apsia. OlleKTpudeckoe moiie. Hanpsyk€HHOCTb 3IEKTPUYECKOIO MOJIS.
[TpuHUMI cynepno3uLuM dIEKTPUUECKUX NoJaei. JIMHIM HanpsKEHHOCTH 3IEKTPUUYECKOTO MOJIS.
Pabora cun anexkrpocrarmueckoro mnosis. Ilotenuuman. Pasnocts noreHnuanoB. IIpOBOAHMKM M JUAIEKTPUKM B 3JIEKTPOCTATHUECKOM IIOJIE.
JluanekTpudeckas IpOHULAEMOCTb.
OnexrpoéMmkocTs. Konnencarop. DineKTpo€MKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPIrHs 3apsKEHHOTO KOHIEHCATopa.
TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: AIEKTPOCKOIL, AIEKTPOMETP, IEKTPOCTATHIECKAs 3aIlIUTa, 3a3€MJICHHE AIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN anmapar, CTPyHHBIN PUHTED.
JdemMoHcTpauuu
1. YCcTpOWCTBO M NPUHLHAI JEHCTBUS DIIEKTPOMETPA.
2. BzammopeiicTBHE HAANEKTPU3OBAHHBIX TEJ.
3. DJEKTpUYECKOE I0JIE 3apSKEHHBIX TEIl.
4. TIpoBOJHUKH B 3JEKTPOCTATHUECKOM IIOJIE.
5. OJleKTpocTaTudecKas 3alluTa.
6. JIMDJIEKTPHUKU B AIEKTPOCTATUYECKOM IT0JIE.
7. 3aBHUCHMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT IUIOIIAIU TUIACTUH, PACCTOSHUSA MEXY HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.
8. DHeprus 3apsLKEHHOT0 KOHJIEHCATOopa.
Y4eHn4ecKui IKCIEPUMEHT, J1a0opaTopHbIe padoThl
1. I3Mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.
Tema 2. llocmoannwlil dneKmpuyecKuil mokx.

Toku ¢ paznuunsix cpedax

DNEeKTpUYECKHU TOK. Y CIOBUS CYIIECTBOBAHMS dJIEKTpUUECKOro Toka. Mcrounuku toka. Cuina toka. [locTossHHBIN TOK.

Hanpsokenune. 3akon Oma Ju1st yyacTka LETu.

DNEeKTpUYECKOE COMPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarensHoe, napaaielibHOE, CMEIIaHHOE COEJUHEHNUE TPOBOIHUKOB.
Pabota >nekTpuueckoro Toka. 3akoH Jxoymsi—Jlenia. MOImHOCTE JIEKTPUIECKOTO TOKA.



O/IC u BHyTpeHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA. 3akoH OMa JIJis TOJTHOU (3aMKHYTOMN) AJIEKTprIecKoi nenu. KopoTkoe 3aMpIKkaHue.
DneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTbD.
DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOIYIPOBOAHUKOB. CBoiicTBa p—N-niepexosa. [1omyrnpoBoAHUKOBBIE TIPUOOPEI.

DIEeKTpUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHYECKAS JUCCOLMALUA. DIEKTPOJIN3.

OnexTpuuecKkuid Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENBHBIN pa3psaa. Monnus. [lnasma.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTAaT, UCTOUHUKH TOKA, JIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOMA, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, MOTYINPOBOJAHUKOBBIA IO,
raJbBaHUKA.

JdemoHcTpauuu
N3mepenrie cuiibl TOKa U HaPSKEHUS.
. 3aBHCUMOCTb COIIPOTUBIICHUS IMIUHAPUIECKUX ITPOBOAHUKOB OT JAJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUYEHHUS U MaTepHraa.
CMmenaHHOe COeIMHEHUE POBOJHUKOB.
. Ipsimoe uzmepenne D/]C. KopoTkoe 3aMbpIkaHiE ralbBAHUUECKOIO 2JIEMEHTA U OLIEHKAa BHYTPEHHETO COIIPOTUBIICHUS.
3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB AJIEKTPOJIUTOB.
HckpoBoii pa3psa v MPpOBOAMMOCTb BO3AyXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.
Y4eHn4ecKui IKCIEePUMEHT, J1a0opaTopHbIe padoThl
1. 3ydyeHue cMENIaHHOTO COETUHEHUS PE3UCTOPOB.
2. N3mepenne DJ1C UCTOUHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.
3. HaGmronenue anexTponusa.

© NGO ON R

MEXIIPEIMETHBIE CBA3U1

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 Kilacce OCYHIECTBISETCA C Y4ETOM COJEpP’KATENbHBIX MEKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnole nonamus, C6A3AHHbLIE C U3YUEHUEM MEMOO06 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAY4HbIM (akT, rumnoresa, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, IKCIIEPUMEHT, MOJIETUPOBaHNE, MOJIEIb, H3MEPEHNUE.

Mamemamuka: pelnieHue CUCTEMbl ypaBHEHUU; JMuHeiHas (yHKIMs, mapabona, rumepboiia, MX rpauKd M CBOWCTBA; TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHICHC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPBHl M UX MPOEKIIMU HAa OCH KOOPHMHAT, CIOXKEHUE
BEKTOPOB.

Buonozua: mexannueckoe IBM)KEHUE B JKUBOW mpupoze, 1uddys3us, ocMOC, TemI000MeH KHUBBIX OPraHU3MOB (BHUIbI TEIUIONEpEaayH, TEII0BOE
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KUBOW MIPUPOJIE.

Xumusa: NACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEII,
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KHUJKOCTEH U ra30B, JIEKTPUUECKHE CBONCTBA METAJIIIOB, JIEKTPOJIMTUYECKAs IUCCOLMAIINS, TallbBAHUKA.

T'eozpaghus: BnaxxHOCTH BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHUE IBMKCHHH C HUCIOJIb30BAHUEM MEXAHM3MOB, Y4YET TpEHHUS B TEXHHKE, MOJUIMITHUKH, HCIOJIb30BAaHUE 3aKOHA
COXPAaHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U T. II.), IBUTATEIh BHYTPEHHETO CrOpaHHUs, MapoBasi TypOruHa, OBITOBOI XOJIOAMIBHUK, KOHTUIIHOHED,
TEXHOJIOTUM TIOJMYyYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHWCJIE€ HAHOMATEpUasjOB, U HAHOTEXHOJOTHH, SJEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN MPUHTEDP, IIEKTPOHATPEBATEIbHBIC TPUOOPHI, IEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.

11 kaace
Pa3nen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3ammonelcTBUE MOCTOSTHHBIX MarHuTOB. MarauutHoe mnoJie. Bekrop MarHuTHO#M mHaykuuu. IlpuHnun cynepno3uuuu
MArHUTHBIX MoJied. JInHnM MarHuTHOM MHAYKUMK. KapTrHa TMHUNA MArHUTHON MHIYKIUH MOJISI HIOCTOSHHBIX MarHUTOB.
MarnuTHO€ 1oje NpoBoJHUKA ¢ TOKOM. KapTuHa NTMHUI MHIYKIIMM MAarHUTHOTO MOJISl IJIMHHOTO MPSAMOTrO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoencTBre mpoBOAHUKOB ¢ TOKOM.
Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.
Cuna Jlopenua, e€ Monynb U HanpasiieHUE. [[BukeHne 3apssKeHHOM YacTHIIbl B OJTHOPOJIHOM MarHUTHOM moiie. Pabota cuiel Jlopenna.
SIBneHue eKTpoMarHuTHOM UHAYKIMU. [loTok BekTopa MaruuTHOM MHAYKUMU. D/]C nHayKunu. 3aKOH 3JIEKTPOMAarHuTHON MHAYKIMU Dapases.
Buxpesoe anexrpudeckoe nosie. C HHIYKIIMK B IPOBOJIHUKE, IBUKYILEMCS IMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM TIOJIE.
IIpaBuio Jlenua.
WNunykruBHOCTh. SIBNeHne camonnaykuuu. 31C caMOUHYKIIMH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.
DNeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoiucTBa U NPaKTUUYECKOE IIPUMEHEHHUE: TTIOCTOSIHHBIE MATHUTBIL, JIEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHAYKIIMOHHAS ME€Yb.
JdemoncTpauuu
1. OmeIT DpcTena.
2. OTKJIOHEHUE FIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.
3. JIuHMM MHIYKUHUH MAarHUTHOTO MOJIA.
4. BzauMopnencTBue ABYX IPOBOJIHUKOB C TOKOM.
5. Cuna Ammepa.
6. /[elictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
7. SIBneHuWe 3IEKTPOMArHUTHON UHIYKIIHH.
8. IIpasuno Jlenua.
9. 3aBucumocts J/IC UHAYKIUN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.
10. SBieHHME CAMOMHIYKLIMH.



Y4yeHuvecKkuii IKCIIEPUMEHT, J1adopaTOpHbIE padoThI
1. M3ydeHne MarHUTHOTI'O MOJIS KaTYLUIKU C TOKOM.
2. HccnenoBaHue AeHCTBUS TOCTOSTHHOI'O MarHUTa Ha PaMKy C TOKOM.
3. HccnenoBaHue sBIEHMS 3JEKTPOMAarHUTHON MHTYKIIUH.
Pa3pen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUSA
Konebarenbnas cucrema. CBoOOIHBIE MeXxaHUUecKue Konebanus. ['apmonnueckue xonebanus. [lepuoa, yacrora, ammmutyna u ¢asa KoiebaHui.
[TpyxuHHBIN MasTHUK. MaTeMaTHuyecKuii MassTHUK. Y paBHEHUE rapMOHUYECKUX Kojiebanuil. [IpeBpalieHre sHeprun npu rapMOHMUYECKUX KOJICOAHUSAX.
Konebarenbublit KoHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJIEOaHHs B UICATBHOM KOJIEOaTEIbHOM KOHTYpE. AHAIOTHS MEXITY MEXaHUUECKUMH U
3JIEKTPOMAarHuTHbIMH KosebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UCaIbHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromux KojaeOaHusx. BeiHyk1eHHbIE MeXaHUecKue KoeOanus. PesoHanc. BeiHyX/1eHHBIC JIEKTPOMAarHUTHBIE KOJTEOaHMs.
Ilepemennbiii Tok. CHHYCOUIANbHBINA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOrO TOKAa. AMIUIMTYJHOE U JIeHCTBYIOIEe 3HAYCHUE CUJIBI TOKA U
HaTPSHKCHHUS.
Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTpedICHUE IEKTPUUECKON SHEPTUU. DKOJIOIMUYECKUE PUCKH IPU MPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosib30BaHus 3IEKTPOIHEPTHU B MOBCEAHEBHOMN )KU3HU.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: FIEKTPUUECKUN 3BOHOK, T€éHepaTop EPEMEHHOI0 TOKa, IMHUM JIeKTpoIiepeay.
JdemoHcTpauuu
1. MccnenoBanue napamMeTpoB KoJieOaTeNbHOM cucTeMbl (IPYKUHHBINA HIIM MaTeMaTHYeCKUA MasiTHUK).
2. Habmronenue 3aTyxarmmx KojaeoaHuil.
3. HccnenoBanue cBOWMCTB BHIHYKICHHBIX KOJECOAHU.
4. HaOmroneHue pe3oHaHca.
5. CB0OOMHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMUS.
6. OcuiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIIPSPKEHUSI OT BPEMEHHM ) JUIs AJIEKTPOMArHUTHBIX KOJIEOaHU.
7. Pe30oHaHC npu Nocae10BaTENbHOM COEUHEHUH PE3UCTOPA, KaTYIIKA MHAYKTUBHOCTH M KOHJEHCATOPA.
8. Moenb IMHUU AIIEKTPOIIepeaYH.
Y4eHn4ecKui IKCIEePUMEHT, J1a0opaTopHbIe padoThl
1. WccnenoBanue 3aBUCUMOCTH MEpHO/Ia MaJbIX KOJeOaHUM Ipy3a Ha HUTHU OT AJIMHBI HUTU U MacChl rpy3a.
2. HccrnenoBaHue NepeEMEHHOIO TOKA B LIETIH U3 MTOCIEN0BATEIBHO COEIMHEHHBIX KOHACHCATOPA, KaTyIIKHA U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL
MexaHnueckue BOJHBI, yclaoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHUs W JUIMHA BOJHBL. [lomepeuyHble U MpoaoibHbIE BOJIHBI.
WuTepdepennys u audpaxius MEXaHHIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBHS M3ITy4eHHs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuentanus Bekropos E, B, V B anekTpoMarHuTHoOH BoJHE.

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE, MpeoMiIeHHe, ospu3anus, tudpakuus, nareppepernns. CKopocTh AIEKTPOMArHUTHBIX BOJIH.
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[Ikana 351eKTpOMarHUTHHIX BOJIH. [IpMMeHeHe 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOMIIBL paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.
DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.
TexHudeckue yCTpOMCTBA M MPAKTUYECKOE INPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paAMonpuéMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBU-neus.
JdemoncTpanuu
. OOpa3oBaHue U pacpoCTpaHEHUE MONEPEUHbIX U TPOO0IbHBIX BOJIH.
KoneOmomeecs Te10 Kak UCTOUHHK 3BYKa.
HaGnroneHnue oTpaxeHus 1 NpeJoMIIeHUs MEXaHUUECKUX BOJIH.
. HaGmronenmne nnatepdepeHun u audpaximy MEXaHHIeCKUX BOJIH.
3BYKOBOM PE30HAHC.
. HaGmronieHnme cBs3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYJOH M YaCTOTON KOJIeOaHUiA.
. MccnenoBanue CBOMCTB 3J€KTPOMArHUTHBIX BOJH: OTPa)KEHUE, IPEIOMIICHUE, OIsApU3anus, 1uppakuus, HHTeppepeHLus.

~N o oA wWwN R

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacpoCTpaHEeHHe CBETa B OJHOPOAHOM cpene. JIyu cBeta. ToueuHblli HCTOUHHK CBETA.
OTtpakenue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300pakeHuii B IIIOCKOM 3€pKalie.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpenHee otpaxenue. [IpenenbHblil yron
IIOJIHOTO BHYTPEHHETO OTPAXKECHHUSI.
Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.
Cobuparomye 1 pacceuBarolye JuH3bl. ToHKas nuH3a. @OKYCHOE pacCTOsIHUE M ONTHYEcKasl cuiia TOHKoW nuH3bl. [locTpoeHne n3olOpakeHuil B
COOMpAIOIIMX U PACCEHBAIOIIUX JUH3aX. POpMyiia TOHKOH JUH3bL. Y BEJTHMUEHHE, 1aBaeMOe JIMH30M.
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
Bonnosas ontuka. MHTepdepennus csera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOMIIOEHUSI MAKCUMYMOB U MUHMMYMOB B MHTEp(EpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.
Hudpakius cera. [udpakinuonHas pemérka. YciioBue HaONIOJEHUS TJIaBHBIX MAaKCHMyMOB IIpHU MaJ€HUH MOHOXPOMAaTHUYECKOTO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.
[Tonapuzanus ceera.
TexHnyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToarmnapar, IpOSKIMOHHBIN anmnapar, MUKPOCKOI, TEIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIINOHHAS PEHIETKA, TTOISIPOUS.
JdemoncTpauuu
. IIpssimonuHeliHOe pacipocTpaHeHHe, OTpaXXeHNe U IpejaoMieHne ceera. OnrTudyeckue npudopsl.
[TonHOE BHYTpeHHEe oTpakeHue. MoJienb CBeToBO1a.
HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.
Moaenu MUKpPOCKOIIA, TEECKONa.

Pwbdpe
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HaGmronenue natepdepeHimu ceera.
HaGmonenue nudpaknuu cBera.
Habmonenue aucnepcun cBera.
[TorydeHue CeKTpa ¢ TOMOIIBIO MPU3MEI.
[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIUOHHON PEIIETKH.
10 HaGmotenue nonsipu3anuu cBera.
Y4yeHuvecKkuii IKCIIEPUMEHT, J1adopaTOpHbIe padoThI
1. W3mepenue nokazaress MpeJOMIICHUS CTEKJIA.
2. HccnenoBanue CBOWCTB H300pa)KEHUI B JIMH3AX.
3. HabGmrogenue nmucrnepcuu cBeTa.

© oNo G

Pa3nes 6. OcHOBBI cielIHAIbLHON T€OPUH OTHOCHTEIBHOCTH
I'panuipl NPUMEHUMOCTH KIAaCCHYECKOM MexaHuKH. [locTynaTel crienuanbHON TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHIITEHHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aM€UICHUE BPEMEHH U COKPAILLIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13p MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTUILbl. DHEPIUs MOKOSL.
Pa3zpnen 7. KBanToBas pusnka
Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. opmymna [1nanka cBs3u sSHEpruu GOTOHA C €ro YaCTOTONW. DHEPTUs U UMMYIbC POTOHA.
OtkpeiTue u uccnegopanue poroddpdexra. Onwitel A. I'. CroneroBa. 3akons! Gortorddexra. YpaBuenue DitHmreiHa 1ia pororddexra. «KpacHas
rpanuna» Gotorddexra.
Hasnenue ceera. OnwiTsl [1. H. JleGenena.
XHUMHUYECKOE JIEUCTBUE CBETA.
TexHUYEeCKUE YCTPONCTBA M MPAKTUISCKOE TPUMEHEHHE: (POTO3IeMEeHT, (hOTOJATINK, COJTHETHAs OaTapesi, CBETOIUO/I.
JdemoncTpauuu
®otor(hPexT Ha yCTaHOBKE C ITUHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoHOB BHEHTHETO GoTod(deKTa.
Cseroauos.
Conneunas Garapes.

PR

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pe3epdopaa o paccesnuto a-uactuu. [lnanerapnas mozaens aroma. [Toctynarsl bopa. M3nmyuenue u norsiomienue
(OTOHOB MpU NEPEXo/Ie aToMa C OJHOT0 YPOBHS dHEPruu Ha Apyroil. Bunel criektpoB. CrieKTp ypoBHEH 3HEPIUH aToMa BOAOPOa.
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BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynspHO-BOJHOBOM 1yaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIIN aHaIn3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
JdemoncTpauuu
1. Mogenb onbiTa Pezepdopna.
2. OmnpeneneHue JIMHBI BOJIHBI Jla3epa.
3. HalGnrogenue nuHeYaThIX CIEKTPOB U3TyYEHUS.
4. Jlazep.
Y4deHnuyeckuii IKCIIEPUMEHT, JJa0opaToOpHbIe padoThI
1. HaGmronenue nuHEHYaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIIepUMEHTHI, JO0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus snapa. OTkpeiTHe paguoakTuBHOCTH. OnbiThl Pesepdopaa mo ompepeneHuro cocTaBa
pannoakTuBHOTO M3mydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3rydeHus. BiusHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTkpbIiTHE IPOTOHA U HeWTpoHa. HyknonHas mozens spa ['elizenOepra—IBanenko. 3apsa saapa. MaccoBoe umcio sapa. M30Tomnsl.
Anbda-pacnan. DneKTpOHHBIN U MO3UTPOHHBINH OeTa-pacnal. ['amMmma-u3inydeHne. 3aKoH paJuoaKTUBHOTO Pacla/ia.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT macchl sapa.
SAnepHsle peakunu. JleneHre U CUHTES SAEp.
Snepusliii peakrop. TepmosiaepHblit cunTe3. [Ipo0ieMbl U IEPCHEKTUBHI SIEPHOM SHEPTeTUKU. DKOJIOTHYECKHE acTIeKThI SJIepPHON SHEPTEeTHKU.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.
®dyHaamMeHTaIbHble B3auMoeiicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.
TexHnueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: T03UMETp, KaMepa BunbcoHa, saepHblil peakTop, aToMHast 6oM0a.
JdemoHcTpauuu
1. CuéTuMK MOHU3HUPYIOIINX YaCTHULL.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomot
1. UccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (oTorpadusm).

Pasnen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH
Oranel pa3BUTHA acTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHKEHHE.
Conneunas cucrema.
Connue. ConHeuHasi akTUBHOCTh. MicTounuk sHepruu ConHia u 3B€31. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTHKU. JlnarpaMma «CHeKTpalbHbIN Kiacc
— CBETUMOCTB». 3BE3/bl TJIaBHOM IOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIsl 3BE37 IVIABHOM IOCieAoBaTelbHOCTU. BHyTpeHHEe
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cTpoecHue 3B€31. COBpEMEHHBIE TPEACTABICHUS O IPOUCX0XKACHNNU U 3BoIronuu CoslHLA U 3BE31. DTalbl KU3HU 3BE3 .
Mneunsii [1yte — nama INanaktuka. [lonoxenue u asmxenne Connna B ['anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBa3zapsl. YEpHbIE AbIpbI
B Ipax T'aJaKTUK.
Bcenennas. Pacupenne Beenennoit. 3akon Xa66:a. Pazoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkToBoe n3mydeHue.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnpie mpoOiieMbl aCTPOHOMUM.
Yyennueckue HA0JIOACHU S
1. HaGmoneHust HEBOOPY)KEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN ISl ONPENEICHUsl TOJ0KEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be31s1 CEBEPHOrO NOJyIIapys U IPKUE 3BE3/IbIL.
2. HaGmronenus B teneckon Jlynsl, miianer, Mieunoro [Tytu.

OBOBIIAIOLIEE ITOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJOTMYECKOM, COLMANbHOM M ATUYECKOH cdepax HEsATeNbHOCTH YEJIOBEKa; POJb U MECTO
(GU3MKKN ¥ aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTHHE MHpA; POib (HU3NYECKOH TeopuH B (OPMHUPOBAHUM MPEICTABICHUH O (U3NYECKON KapTHHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUIN O IPUPOE.

MEXIIPEIMETHBIE CBA3U1

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C Y4YETOM COJEPKATENIbHBIX MEXIPEAMETHBIX CBs3€il ¢ KypcaMu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Meswcnpeomemnvie noHaAmusA, C6A3AHHBIE C U3YUEHUEM MENO008 HAYYHO20 NO3HAHUA: SBICHUE, HAay4dHbIM (aKT, TUmoTesa, (uzndeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, IKCIIEPUMEHT, MOJECITUPOBaHNUE, MOJIEIb, H3MEPEHNUE.

Mamemamuxka: penieHUEe CUCTEMbl YpaBHEHUN; TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC; OCHOBHOE
TPUTOHOMETPUUECKOE TOXIECTBO; BEKTOPHI U UX MPOCKIMH HA OCH KOOPAUHAT, CIIOKEHHE BEKTOPOB; MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKLUI; MPU3HAKH
10/100Ms1 TPEYrOJILHUKOB, ONPEIEICHNE TUIOLIAAN IIOCKUX GUryp u o0bEma Ted.

Buonozua: >nextpuyeckue SBICHHUS B KHUBOH MpUpOJeE, KojeOaTelbHble JBH)KEHUS B JKUBOW MPHPOJIE, ONTHYECKUE SBJICHUS B KMBOH Ipupoze,
NeficTBHE paJiualliy Ha 5KUBbIE OPTaHU3MBI.

Xumua: CTpOGHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl OOpa30BaHMs KPUCTAJUIMYECKOH pEIETKH,
CHEKTpaJIbHBIN aHAIIN3.

TI'eozpaghusa: MaruuTHBIE ONTIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, HOTOChEMKA 3eMHON MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSCCHUH.

Texnonozua: TMHUY 3JEKTpoIIepeay, FeHEPATOP EPEMEHHOI0 TOKA, 3JIEKTPOIBUTATENb, MHIAYKIIMOHHAS [1€4b, Pafap, paluonpruEMHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neub, NpOEeKIIMOHHBIH anmapaT, BOJIOKOHHAs OINTHKA, COTHEUHas 0aTapest.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa
JIMYHOCTHBIE PE3YJIBTATHI
I'pasxicoanckoe 6ocnumanue:
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— c(OpPMHUPOBAHHOCTh TPAKAAHCKOM MO3UIMK 00yUarOIIErocsl Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA POCCUICKOI0 O0IECTBA;
— MPUHATHE TPAJAULUOHHBIX O0IIEUYETOBEUECKUX TYMAaHUCTUUECKHUX U IEMOKPATUYECKUX LIEHHOCTEH;
— TOTOBHOCTb BECTU COBMECTHYIO JI€SITEIbHOCTh B MHTEpECAX I'Pa)kJaHCKOro oOIIecTBa, y4aCTBOBAaTh B CAaMOYIPABJIEHUH B IIKOJIE U JE€TCKO-IOHOIIECKUX
OpraHu3anusx;
—  yYMEHHeE B3aMMO/IEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSAMH U Ha3HAUYCHUEM;
— TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM NEATEIBHOCTH.
Ilampuomuueckoe 6ocnumanue:
— c(OpMHPOBAHHOCTH POCCUNCKOM I'pakTaHCKOW MIEHTHYHOCTH, IAaTPUOTU3MA;
— IIEHHOCTHOE€ OTHOILIEHHE K TOCYJApCTBEHHBIM CUMBOJIAM; JOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3MKHU U TEXHUKE.
/yxoeno-npascmeéennoe 6ocnumanue:
— c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHMSI, ITUYECKOI'0 MIOBEACHNUS;
— CIIOCOOHOCTH OLIEHHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTU YYEHOTO;
— OCO3HAHHUE JINYHOI'O BKJIAJ[A B IOCTPOCHHUE YCTOWYMBOIO OYAYILETrO.
Icmemuueckoe eocnumanue:
— 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO0 TBOPUECTBA, IPUCYILErO (PHU3HMUECKON HayKe.
Tpyooeoe éocnumanue:
— MHTEpEC K Pa3sNu4HbIM chepaM MpodecCHOHANBHON NesTEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3MKOW M TEXHHWKOH, YMEHHE COBEpIIATH OCO3HAHHBIN
BbIOOp Oyny1el mpoeccun u pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;
— TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHMIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3MKH HA IPOTSKEHUU BCEH KU3HU.
JKonozuueckoe 6ocnumanue:
— c(OPMHPOBAHHOCTh IKOJOTMUECKON KYJIbTYpPbl, OCO3HAHUE IN100ATBLHOI0 XapaKTepa IKOJIOTHYECKUX MPoodIieMm;
— IJJAaHUPOBAHHUE U OCYIIECTBIIEHUE JACUCTBUN B OKpYXKAIOIIEeH cpesie Ha OCHOBE 3HAHUS 1IeJIel YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA;
— pacIIMpEeHHE OIbITA AEATEIbHOCTH SKOJIOIMYECKON HAMpPaBIEHHOCTH Ha OCHOBE UMEIOIUXCS 3HaHUH 10 (pu3mKe.
Ilennocmu nayunozo nosnanus:
— c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NYECKON HAYKH;
— OCO3HAHME LIEHHOCTH HAy4YHOM JeSTeNbHOCTH, TOTOBHOCTh B IpoOLiecCe M3ydyeHHs! (PU3MKHM OCYIIECTBISATH MPOEKTHYIO U HCCIEIO0BATENbCKYIO
NeSITeIbHOCTh MH/IMBUYaJIbHO U B TPYIIIIE.
B rmpomecce OCTHXKEHUS JHUYHOCTHBIX pE3yJIbTaTOB OCBOGHMS IPOrpaMMbl CpeAaHero ooOmiero oOpa3oBaHus Mo (u3MKe y 0Oydyaromuxcs
COBEPILIEHCTBYETCS IMOYUOHATbHBIN UHMENTEKM, IPEATIONAraroIuil c(pOpMUPOBAaHHOCTD:
— CAMOCO3HANUA, BKIIOYAIOLIET0 CIOCOOHOCTh MOHMUMATh CBOE 3MOIMOHAILHOE COCTOSHUE, BUAETh HAIPaBJICHHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAIBHON
cdepsl, ObITh YBEpEHHBIM B ce0€;
— camope2yiupo6ansl, BKIIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHME IpPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJICHME, CIOCOOHOCTh aJanTHPOBATHCSI K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
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— BHYMpeHHeU Momuéayuu, BKIIOYAIOIEH CTpEeMJICHHUE K JOCTHXKECHHUIO 1IEJIM U YCIEeXy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JICHCTBOBATh, UCXOAS U3
CBOMX BO3MOXKHOCTEH;
— amnamuu, BKIIOYAKOIICH CHOCOOHOCTh MOHHUMATh SMOIMOHAIBHOE COCTOSHHUE JPYTUX, YYUTHIBATH €r0 MIPH OCYIIECTBJICHUU OOIICHHS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;
— COYUANIbHBIX HABLIKOG, BKITIOYAIOIINX CITOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTHMH JIFOAbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

METAINIPEIMETHBIE PE3YJIbTATBI
YHuBepcanbHbIe IO3HABATEIbHbBIE 1eHCTBUSA

Bba3zoevie nocuueckue oeiicmeus:
— CaMOCTOSITENILHO (POPMYIUPOBATH U aKTyalU3UPOBATh MPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

— OTIPEIENATH LEJH IeATeIbHOCTH, 3371aBaTh MapaMeTpbl U KPUTEPUU UX IOCTHKCHUS;

— BBISABJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX (DH3NUYECKUX SBIICHUSX;

— pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEMBbI C Y4ETOM aHAJIN3a UMEIOIIUXCSl MaTEPHAIBHBIX U HEMATEPHAIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBHI B JACSTEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLIEHUBATh PUCKU ITOCIEACTBUI ACSITEIbHOCTH;

— KOOPJIMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYAILHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

— pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEUICHUH YKU3HCHHBIX MPOOJIEM.
Bba3zoevie uccneoosamenvckue oeiicmeusn:

— BJIQ/IETh HAYYHOW TEPMUHOJIOTHEHN, KITFOUEBBIMU MTOHSATUSIMU U METOAaMU (PU3HYECKON HAYKH;

— BJIaJIETh HABBIKAMHU Yy4eOHO-MCCIENOBATENLCKON U MPOEKTHON NEATENBHOCTH B 00NMACTH (DM3HMKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHHS 3a7a4 (PU3UUECKOTO COJEPKAHMS, MPUMEHEHHIO PA3TMYHBIX METOIOB TTO3HAHMUS;

— BIIQJIETh BUIAMHU JESATEIbHOCTH 0 MOJYYSHHIO HOBOTO 3HAHUs, €r0 HHTEPIPETAIlUH, TPEOOPA30BAHHUIO M IPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX CUTYaIIUAX,
B TOM YHCJIE€ IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

— BBISIBJISATh NIPUUMHHO-CIIEACTBEHHBIE CBSI3M M AKTYaJlM3UPOBATH 3a7ady, BBIIIBUTATh TMIIOTE3Y €€ PELICHUs, HAXOAUTh ApryMEHTHI JUIsl J0Ka3aTeIbCTBa
CBOUX YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHUS;

— aHAIM3UPOBATh MOJYUYEHHBIE B XOJAE PEUICHUS 3aJaud Pe3ylbTaThl, KPUTUUECKH OLEHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

— CTaBUTh U (HOPMYyTHUPOBaATH COOCTBEHHBIC 3a/1aUl B 00pa30BaTEIHHON IEATEILHOCTH, B TOM YUCJIE MPU N3yYeHUN (HU3UKH,

— J1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

— YMETh MMEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHIECKYIO 00JIACTh KUZHENCATCILHOCTH;

— YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

— BBIJIBUTATh HOBBIC UJIEH, MPEJJIaraTb OPUTHHAIBHBIE TIOJIXO/IBI ¥ PEIICHHUS; CTABUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aJbTEPHATHBHBIC PEIICHMSI.
Paboma c ungpopmayueri:
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— BIIQJICTh HAaBBIKAMH TOJy4YeHUsT MHPOpMAIUK (PU3MYECKOTO COICPIKAHUSI M3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISAThH IMOMCK, aHAU3,
CHCTEMATH3aIMIO0 U MHTEPIIPETALMIO HHPOPMALIUK PA3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

— OIICHUBATh JIOCTOBEPHOCTH MH(OpMaIu;

— HCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaLII/IOHHbIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PCIICHUHN KOTHUTUBHBIX, KOMMYHHUKATUBHLIX W OPraHU3allMOHHBIX
3a7a4 ¢ coOJrojiecHueM TpeOOBaHUN JPrOHOMHUKH, TEXHHUKH OC30MACHOCTH, THTHEHBI, PECypCOCOCpPEkKECHHUs, TPABOBBIX W ITUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€3011aCHOCTH;

— C03/71aBaTh TEKCThl (PU3NYECKOTO COJICPIKAHHS B PANIMYHBIX (opMmarax ¢ yd€ToM HazHauyeHUs WH(POpPMAIMU H IIEJICBOW ayIUTOPUH, BBIOMpAs
ONTUMAIIbHYIO (HOPMY MIPEICTABICHHS U BU3YaTU3AIIH.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Oouwenue:
— OCYIIECTBIISITH O0IIEHNE Ha YPOKax (U3UKH U BO BHEYPOUHOU JESITEIbHOCTH;
— pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;
— pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPE/CTB.
Coemecmmnasn oeamenpHoOCHb:
— MOHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON paboTHI,
— BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEH Ka)KJI0TO UJeHa KOJUIEKTHBA;
— OPUHUMATh LEIU COBMECTHOM J€ATEJIbHOCTH, OpPraHU30BBIBATH M KOOPJIMHUPOBATH JEUCTBHUS MO €€ JOCTHXKEHHMIO: COCTAaBJATh IUIAH JIEUCTBHIA,
pacrpenenaTb poJik ¢ y46TOM MHEHUM Y4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;
— OIICHMBATh Ka4eCTBO CBOETO BKJIA/JIa M KaXKJI0T0 YYaCTHHKA KOMaHbI B OOLIUI pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
— Mpeyiaratb HOBbIE IPOEKTHI, OLICHUBATH WU C MIO3ULIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
— OCYILECTBJIATh MO3UTHUBHOE CTPATErMYecKoe IIOBEJCHHE B PA3IMYHBIX CUTYalUsX, HPOSIBIATH TBOPUYECTBO U BOOOpakeHUE, OBITh
VHUIMATUBHBIM.
YHuBepcanbHbIe peryJaTHBHbBIC 1eHCTBUSA

Camoopzanuzayusa:

— CaMOCTOSTEIbHO OCYIIECTBIATH MO3HABATEIbHYIO NEATENBHOCTh B 00JACTH (PU3MKU M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTAaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 33]1a4H;

— CaMOCTOATCIIBHO COCTABJIATH IIJIAH PCIICHUA paC‘-IéTHI)IX N Ka4€CTBCHHBIX 3aJad, IIJIaH BBINIOJTHCHUA HpaKTquCKOfI pa6OTBI C y‘IGT OM HMCIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUM;

— JaBaTb OLICHKY HOBBIM CUTYyallUsIM;

— pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHUH;

— JIefaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;

— OLIEHUBATh NPUOOPETEHHBIN OIBIT;

— CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHHUIO IPYIUIIUU B 007acT (PU3HMKH, ITOCTOSTHHO TOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyIbTYPHBIA YPOBEHB.
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Camokonmpos:
— J1aBaTh OLICHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B JACSATEIILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIETISIM;
— BJIAJICTh HaBBIKAMH TO3HABATEIHHOU pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;
UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
— YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PEIICHHS 110 UX CHUKCHHIO;
— MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MIPU aHATU3€ PE3yJIbTATOB JIEATEIHHOCTH.
Ilpunamue ceéa u opyaux:
— TMPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;
— MPUHUMATh MOTUBBI U apTyMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB JACSTEIbHOCTH;
— MpHU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

ITPEJIMETHBIE PE3YJIBTATBI
10 xkiaace

B npornecce n3ydyenns kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiracce y4eHUK HAYIHTCS:

— JIEMOHCTPHUPOBATh Ha MpUMeEpax pojb U MecTO (U3MKU B (HOPMHUPOBAHMH COBPEMEHHOW HAyYHOH KapTHHBI MHUpPA, B Pa3BHUTUH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM EATEIBHOCTH JIIOJEH;

— YYUTHIBATh TPAHHIBI TPUMEHEHHS M3YYEHHBIX (PU3NYECKUX MOJeJel: MaTepHaibHas TOYKA, MHEpLUHUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TEIO, UACATBHBIN ra3; MOAEIH CTPOSHHS T'a30B, )KUIKOCTEH 1 TBEP/IBIX TEJ, TOUSUHBIN dIIEKTPUICCKHUIA 3apsi/l IPU pelIeHUN (PU3HMUECKUX 3a7ad;

— pacrno3HaBaTh (pU3MUYECKHE SBICHUS (MPOLECChl) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYISIPHO-KMHETUYECKON TeopHH
CTPOCHHS BEIIECTBA W DSJICKTPOJMHAMHKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BUKEHHE, CBOOOJHOE MaJCHUE TN, ABIKEHHE IO
OKpY>KHOCTH, HHEpLHs, B3auMojieiicTBrue Tei; nuddysus, OpOYHOBCKOE IBHKEHHE, CTPOCHUE JKUIAKOCTEH M TBEPABIX Tell, HK3MEHEHHE 00bEMa Tel MpHU
HarpeBaHuu (OXJIAXJIEHUH), TEIUIOBOE paBHOBECHE, HCTIApEeHHUe, KOHCHCAlUs, TUIaBJIeHNe, KPUCTAJUIN3alus, KUIIEHHE, BIQXKHOCTb BO3/1yXa, MOBBIIIEHUE
JAaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSA3b MEXIy MapaMeTpaMH COCTOSHUS ra3a B M30IPOIECCax; IEKTPU3AIMS Tell, B3auMOAeH-
CTBHE 3apsJI0B;

— ONKCHIBaTh MEXaHUYECKOE JBM)KEHHUE, UCIONb3ys (PU3UYECKUEe BEIMYMHBI: KOOpJAWHATa, yTh, EepeMelleHHe, CKOPOCTh, YCKOpEHHe, Macca
TeNa, CWiIa, MMITYJIbC Tela, KWHETW4YecKas HDHEprus, IMOTCHIMalIbHAs DHEPrus, MeXaHWYeckas padoTa, MEXaHHYecKass MOIIHOCTH;, TpPU OMHUCAHUHU
MPAaBUIIBHO TPAKTOBATh (PU3UYECKHI CMBICI MCIIOIb3YEMbIX BEIMYHMH, UX 0003HAUEHUS U €JMHULIBI, HAXOIUTh (JOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (pU3Hye-
CKYIO BEJIMUUHY C IPYTUMH BEIIMIHMHAMH;

— OIMCHIBAaTh M3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJ W TEIIOBHIC SBJICHUS, MCIONB3Ys (DM3MUYECKHE BEIWYHMHBI: JABJICHUE Tra3a, TeMIeparypa,
CpeAHsAs KUHETUYeCKas SHEprusi XaOTUYECKOro IBIDKEHHUS MOJIEKYJ, CpPEeIHEKBaJpaTHYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSSA
sHeprus, padora raza, KodpGUIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOTO JABHUTATENs; IPU OMHMCAHUH TPABWIIBHO TPAKTOBAaTh (U3WUYECKUN CMBICT UCIIONb-
3yeMbIX BEIMYMH, UX 0003HAYCHUS U eIMHHIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU BEIMUUHAM;

17



— ONMCHIBaTh M3YYECHHBIE 3JIEKTPUUYECKUE CBOWMCTBA BEIIECTBA U HJIEKTPUUYECKHUE SIBIECHUS (IPOLECCHI), UCHOJb3Ys. (PU3NUYECKUE BEIUYHMHBI:
ANEKTPUYECKUI 3aps)l, 3JIEKTPUUECKOE I0JI€, HANPsHKEHHOCTb I0JIA, MOTEHIHAN, Pa3HOCTh IOTEHLMAJIOB; IPU ONUCAHUU IPABUIBHO TPAKTOBATh
(bu3n4eckuil CMbICI HCIIOJIb3YEMbIX BEIMYMH, UX O003HAUEHUS U €AMHUIIBI; YKa3bIBaThb (DOPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DPU3MUYECKYIO BEIUUYUHY C
JIPYTMMHU BETUYUHAMU;

— aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHHS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIMIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 111
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS MEXaHMYECKOW SHEpruM, 3aKOH COXPAHEHUs UMITYJIbCA, NMPUHIMII CYNEPHO3ULUU CHUJI, NPUHLUI PaBHONpPABUS
MHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW 3HEpruu
TEIUIOBOI'O JIBUXKEHMS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoi, MepBbIH 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIo 3apsija, 3aKOH
Kyinona; npu 3ToM pazianyarh CI0BECHYIO (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTUYeCKOe BhIPa)XKEHUE U yCI0BUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC MPUHIUIMBI IEHCTBUS MAIIMH, MPUOOPOB M TEXHHUUYECKUX YCTPOWMCTB; pa3iNyaTh YCIOBHS MX O€30MaCHOTO HCIOJIB30BaHUS B
MIOBCETHEBHOH JKU3HU;

— BBIIIOJIHATh AKCIIEPUMEHTHI 110 UCCIIEJOBAaHUIO (PU3UYECKUX SIBJIEHUHM U MPOLIECCOB C HCIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHUM: IMPHU 3TOM
dbopmynHupoBate mpobdieMy/3agady U TUIOTE3y Y4eOHOTO SKCIEPUMEHTa; COOMpPATh YCTAaHOBKY M3 MPENJIOKEHHOTO 000PYAOBaHUS; MPOBOJUTH ONBIT H
(GbopMyIMpOBATH BBIBOABI;

— OCYILIECTBIJIATh TPSMBbIE W KOCBEHHbBIE HM3MEPEHHs (M3WYECKHX BEIMYHMH; MPHU ITOM BBIOMpPATh ONTHMAJBHBIN CIIOCOO WM3MEPEHUs W HCIIOJIb30BATh
M3BECTHBIE METO/Ibl OLIEHKU MOTPEIIHOCTENH N3MEPEHUI];

— HUCCIIeIOBaTh 3aBHUCUMOCTH MEXIY (GU3NYECKHMHU BEJIMYMHAMHU C HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUH: NIPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHOMN 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE TAOJIUI U rpauKOB, 1€JaTh BHIBOABI IO PE3yIbTaTaM UCCIIEI0BaHUS;

— co0mo1aTh MpaBuia 6€30MacCHOTO TPYyAa NP MPOBEAECHUHU HCCIIEJOBAaHUI B paMKaxX y4eOHOTO 3KCIEpHUMEHTa, y4eOHO-UCCIIe0BaTEIbCKOM U MTPOEKTHOM
JESATEIbHOCTH C HCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPONUCTB U 1a00paTOPHOTr0 000PYA0BaHMS;

— pemiath pacyE€THbBIE 33/1a4U C SIBHO 3a/1aHHOM (PU3MYECKON MOJENbI0, UCIONb3Ys (PU3NYECKUE 3aKOHBI M MIPUHIIMIIBI; HA OCHOBE aHajIM3a YCJIOBUS 3aJaul
BbIOMpPATh (U3NYECKYI0 MOJEINb, BBIACIATh (PU3NUECKHE BEJIWYMHBI U (HOpMysIbl, HEOOXOAUMBIE A €€ pelleHHs], IPOBOJUTh PacuyéThl U OLIEHUBATh
PEaIbHOCTD MOJTYYEHHOI0 3HaYeHUs] PU3NYECKON BETMUHHBI;

— peuIaTh KaueCTBEHHBIE 33/Ja4M: BBICTPANBATh JOTMYECKH HEIPOTHUBOPEUNBYIO LIEMIOUYKY PACCYKIEHHUM C ONIOPOH HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢du3nueckue sIBIEHU;

— HCTIONB30BaTh MpPU PELICHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIE HH(OpPMallMOHHBIE TEXHOJOTMM JUIsl TIOUCKA, CTPYKTYpPUPOBAHMS, WHTEpIpEeTaluu U
NpeCTaBiIeHNus Y4eOHOW M Hay4YHO-TIOMYJISIpHOW HH(OpMAIUM, MOJTYYEHHOM M3 pa3jIMYHBIX MCTOUYHUKOB; KPUTHUYECKH aHAIM3UPOBATH IMOJy4aeMylo
uH(pOpMaLIHIO;

— MPUBOJMUTH NMPUMEPHI BKJIAZA POCCUHCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIET0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

— WCIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (U3MKE B IOBCEAHEBHOM >KM3HM JuIid obOecredyeHus 0e30MacHOCTH MpH oOpalleHuH ¢ npudopamu H
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBbS U COOITIOACHUSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIoIlel Cpee;

— paboTaTh B TpyIIe C BBHINOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh pabOTy TPYIIBI, PALUMOHAIBHO PACHpPEAENIATh OOS3aHHOCTH U
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IUIAHUPOBATh JICATEIFHOCTh B HECTAHJAPTHBIX CHTYAIMsX, aeKBaTHO OLCHUBATH BKJIAJ KAXIOTO M3 YYaCTHUKOB IPYIIIBI B PELICHHE pacCMaTpUBaeMOil
poOIEeMBI.

11 kiaace

B nporiecce u3ydenus kypca Gpusuku 6a30Boro ypoBHs B 11 Kilacce y4eHUK HAYUUTCS:
— JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOH TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOH EATSILHOCTH JIFOCH, IIEJIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTUHBI MHPA,
— YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3yYCHHBIX (PHU3UUECKUX MOJIETICH: TOUCUHBINA AIIEKTPUICCKHUH 3aps, Tyd CBETa, TOYCUHBII UCTOUYHUK CBETA, sACpHAs
MOJIeINTb aTOMa, HYKJIOHHAsI MOJISJTb aTOMHOTO sIJIpa MPH PeIeHUN GU3NIECKUX 3a]1a4;

— pacro3HaBaTh (u3HyYecKkue sBICHHSA (TPOLECChI) M OOBACHATH MX HAa OCHOBE 3aKOHOB OJJIEKTPOJAMHAMHUKH M KBAHTOBOW (DU3WKU:
AJIEKTPUUECKAs TIPOBOJUMOCTD, TEILIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS TOKA, B3aUMOJICHCTBUE MarHUTOB, 3JICKTPOMAarHUTHAS WHIYKITHS,
JIeiCTBME MAarHUTHOTO TOJISE HAa TIPOBOJAHUK C TOKOM W JIBMXKYILIUICS 3apsiji, SJE€KTPOMAarHUTHBIE KOJIEOaHHUS M BOJIHBI, IPSIMOJIMHEHHOE PacIIpOCTpaHEeHUE
CBETa, OTPaXCHHE, MperoMiieHrne, HHTepepeHus, mudpakius U TOJIIpU3alis CBeTa, Jucrepcus cBeta; (gorosnekrpuueckuit 3p ekt (hotodrddekr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPOa, ECTECTBEHHAS U HICKYCCTBEHHAsI PAaHOAKTUBHOCTH;

— OIMCHIBATh U3YYCHHBIC CBOIMCTBA BEIIECTBA (JIEKTPUUYCCKHE, MATHUTHBIC, ONITHYECKHE, JICKTPUUYCCKYIO TPOBOJAUMOCTD PA3JIUYHBIX CPEI)
U DJIEKTPOMArHWTHBIC SIBICHHUS (IIPOLECCHI), MUCIONB3YS (M3UYECKHE BEIUYMHBL: DJIEKTPUYECKHN 3aps], CHJAa TOKa, 3JEKTPUYECKOE HampsHKEeHUe,
ANEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh MoTeHnuanos, IJC, pabora Toka, UHIYKIHS MAarHUTHOTO 1OJs, cuia Ammepa, cuia JlopeHia, MHIyKTUBHOCTD
KaTyIIKH, YHEPTUS JEKTPUUYECKOTO U MAarHUTHOTO IOJICH, MEPUOJ M YacToTa KoueOaHWi B KOJIeOATEIbHOM KOHTYpE, 3apsii M CHJa TOKa B IpOIEcce
TrapMOHUYECKUX AICKTPOMArHUTHBIX KOJIeOaHu, (POKYCHOE PAaCcCCTOSIHME M ONTHYECKAsi CUJIA JIMH3bI, IPU ONMUCAHUU MPABHIBHO TPAKTOBATh (DU3MUYCCKHIA
CMBICIT UCTIOJIB3YyEeMBIX BEIMYMH, X OOO3HAYCHHS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYHMHY C APYTUMHU
BEJIMYMHAMU;

— OIMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBICHUS M TPOIIECCHI, HCIIONB3YS (PU3MUECKUE BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, AJTHHA
BOJIHBI M YacTOTa CBETa, DHEPTUs U UMIYNAbC (OTOHA, MEPUOJ MONIypachaaa, dHEPrusl CBSA3M aTOMHBIX siep; MPU OMHMCAHWU TPAaBUIBHO TPaKTOBATh
(bu3NYeCKUil CMBICI MCIIONB3YEeMBIX BEJMYMH, WX O003HAUYEHUS M €IWHUIBI;, YKa3bIBaTh (POPMYJIBI, CBA3BIBAIONIME JAAHHYIO (DU3MUECKYIO BEIHYUHY C
JIPYTUMHU BEJTMYMHAMU, BRIYUCIATH 3HaAUCHUE (PU3NIECKON BETUYUHBI;

— aHAJIM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SBICHUS, UCIIONB3Ys (PU3NIECKUE 3aKOHBI M IIPUHIMIIEL: 3aKoH OMa, 3aKOHBI TIOCIIEIOBATEIIBHOTO
U TapajieTbHOTO COSUHEHHS MPOBOTHUKOB, 3aK0H [koyns—IJleHIia, 3aKOoH 3IeKTPOMAarHUTHONW MHIYKIIUHU, 3aKOH TMPSIMOJIHMHEHHOTO pacipoCTpaHeHuUs
CBETa, 3aKOHBI OTPaXKEHHUS CBETAa, 3aKOHBI TPEJOMIICHHS CBETa, ypaBHeHHE OJWHIITEHHa it QoTodddekra, 3aKOH COXpPAHEHUS SHEPTHH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUS DJICKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOTO YHWCIA, MOCTYNaThl bopa, 3aKOH paguoakTUBHOTO
pacriaza; mpy 3TOM pasIfyuaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPAHHUIIBI, 00JIACTH) IPUMEHHUMOCTH;

— ONpEeeNsITh HAallPaBJICHUE BEKTOPA WHAYKIIMH MarHUTHOTO TIOJIsi IPOBOJIHUKA C TOKOM, CHIIBI AMriepa u cuiibl JlopeHria;
— CTPOUTH U ONHUCHIBATh U300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKaoM, TOHKOH JINH30M;

— BBITIOJIHATH JKCIIEPUMEHTHI 10 UCCIEIOBAaHUIO (DU3MUYECKUX SIBJICHHM U MPOIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPH TOM
dbopMynupoBath mpobiaemy/3aady U TUIIOTE3y YIeOHOTO DKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 00OPYIOBAaHMS; IPOBOJAUTH OMBIT U
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(GbopMyIMpOBATH BBIBOABI;

— OCYILECTBJIATh IPAMbIE U KOCBEHHbIE HM3MEPEHUs (PU3NYECKMX BEJIMYMH; IPHU ITOM BBIOMpPATh ONTHMAJIbHBIN CIIOCOO M3MEPEHHsS U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHU;

— HUCCIIeI0BaTh 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH C MCIOJb30BAaHUEM IMPSAMBIX H3MEPEHUM: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh
Pe3yJIbTaThI MOMYYSHHOHN 3aBHCUMOCTH (PM3UYECKUX BEJTMYMH B BUJIE TaOIUI] U TPApHUKOB, AETaTh BEIBOIBI 110 Pe3yJIbTaTaM UCCIEI0BaHUS;

— co0mo1aTh IIpaBuiIa 6€30I1aCHOTO TPY/Aa MPHU IPOBEAECHUHU HUCCIIEJOBAaHUI B paMKaxX y4eOHOro 3KCIIEpUMEHTa, yueOHO-UCCIIE0BAaTEIbCKOM U TPOEKTHOM
JESATEIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENILHBIX YCTPOHCTB U J1a00PaTOPHOTO 000pyI0BAHMS;

— pelarh pacy€THbIC 3a/1a4M C SBHO 33JaHHOHN (PU3NYECKON MOJEIbIO, UCIONb3Ysl (PU3UUYECKUE 3aKOHBI U IPUHIUIIBI; HA OCHOBE aHAIM3a yCIOBMS 3aJauu
BbIOMpPATh (U3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEJIWYMHBI U (HOpMyJIbl, HEOOXOAUMBIE A €€ pelleHHs], IPOBOAUTh Pacdy€Thl U OLIEHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PH3MUECKOM BETMYMHBI;

— pelIaTh Ka4eCTBEHHBIEC 3aJa4l: BbICTpauBaTh JOIMYECKH HEIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIECHUN C ONOPOI HA N3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBIICHMUS,

— HUCHOJb30BATh INPU pEIIEHUH Y4YeOHBIX 337a4 COBPEMEHHbIC WH(OpMAIMOHHBIE TEXHOJOTMU s IOMCKA, CTPYKTYpUPOBAHUS, HWHTEpHpETaluud U
NpEJCTaBICHUS YYeOHOW M HAay4HO-TIONMYJISIPHON WH(OpPMAIWU, MOTYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYECKH AHAIM3UPOBATH IOIY4aEMYIO
nHpopMaIuo;

— OOBSACHATH NMPUHLUIBI JEHCTBUSA MAlllMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3nuyarh yCJIOBHs MX O€3011aCHOIO HCIOJIb30BAHUS B MTOBCETHEBHOM
KU3HU;

— MPUBOAMUTH NMPUMEPHI BKJIAJa POCCUICKUX M 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPY)KAIOLIET0 MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— HCIIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B MOBCETHEBHON KU3HU I oOecnieueHust 6e30MacHOCTH NMpHU 00pallieHuu ¢ MpudbopaMu
U TEXHUUYECKUMH YCTPONCTBAMH, JIUIsl COXPAHEHUS 3710POBbS M COOITIOIEHUS] HOPM SKOJIOTHUECKOTO MOBEJCHNS B OKpY KaloIlel cpese;

— paboTaTh B TpyHIe C BBIIOJHEHUEM pA3IMYHBIX COLMAIBHBIX PpOJIEH, IIAaHUPOBAaTh PadOTy TPYIIIbL, PAalMOHAIBHO paclpeaesiTh
00s13aHHOCTH U IJIaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTYyAIUAX, aICKBATHO OLICHMBATH BKJIAJA KaXAOTI'0 W3 YUYACTHHUKOB TI'PYIIIBLI B PCUHICHUC
paccMaTpuBaeMoi POOIEMBI.
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TeMaTnuyeckoe MIIAHMPOBAHUE

10 kJacce

H3yuyaemsblii pa3aes, TeMa ypoka

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (HM(POBHIE)
o0pa3oBaTe/bHbIe PeCypChl

du3zuka u METOAblI HAYYHOI'O IMTO3HAHUA

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Mexannka

24

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

MouiekysipHasi pU3UKA U TEPMOJIMHAMHUKA

18

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

JJIeKTPOAMHAMUKA

22

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Hroro

68

11 kaace

N3yuaemblii pasaes, TeMa ypoka

KoJsmnuyecTBo 4acoB

DJIeKTpOHHbIe (LM(pPpOBbIE)
o0pa3oBaTeIbHBIE PecypChl

DJIeKTPOAMHAMMKA

14

https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

KoJse0aHus u BOJIHBI

24

https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

OCHOBBI CHeIIHaJ'[LHOﬁ TCOPUHU OTHOCUTECJIBbHOCTH

https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

KpanroBas ¢puzmnka

15

https://resh.edu.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

DJieMeHThbI ACTPOHOMMH H ACTPOPU3UKH 7 https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

O000maromee NOBTOPeHHE 4 https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

Utoro: 68
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https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
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