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10 knacc
Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Haydnsle MeTOAbl NIO3HAHUS OKPY’KAIOIIEro Mupa. Poib dKkcniepuMeHTa M TEOpUU B IIPOLIECCE NO3HAHMS
IPUPOJBI. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue (pu3MUECKUX SBICHUNA U mporeccoB. Hayuneie rumote3sl. OU3NUECKue 3aKOHBI M TEOPUHU. | paHUIBI MIPUMEHUMOCTH
¢bu3nyecknx 3aKoHOB. [IpUHIUI COOTBETCTBHUS.
Poinb 1 MecTo Gpu3MKu B OPMHUPOBAHUHN COBPEMEHHON HAyUYHOW KapTUHBI MUPA, B IPAKTHYECKON JAEATEIBHOCTH JIFOCH.
JdemoHcTpauuu
1. AnanoroBsle U IU(PPOBBIE HU3MEPUTETHHBIE PUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBuxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHus1. Cuctema oTcuéra. TpaekTopusi.
[lepemerienue, CKOpocTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHOW TOYKH, UX MPOEKIHUU Ha OCH CHUCTEMBbI
koopauHat. ClioKeHue IEPEMEIICHUN U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJMHEWHOE IBHXKEeHHE. ['papuKu 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHMs, IyTH H
IIepeMENICHUS MaTEPUAIIbHON TOYKN OT BPEMEHH.
CBobosHOe naseHue. Y cKkopeHre cBOOOHOIO HaIeHHS.
KpuBonnHeliHOe 1BUKEHHE. [[BH)KEHHE MAaTEPUAIIBHOW TOYKH IO OKPY’KHOCTH € MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb,
JTUHEeWHas ckopocTb. [lepuon 1 yactora oOpamienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.
Texnuueckue ycmpoucmea u npaxmuieckoe npumererue: CuuJOMETp, ABUKEHUE CHAPSA0B, LICTIHbIC U PEMEHHBIE ITEPEAAYUH.
JdemoncTpanuu
1. Mopaeinb cucTeMbl OTCUETA, MILTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBHUKEHHUS.
2. IlpeoOpa3oBanue JBMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHNU3MOB.
3. Ilagenue Tein B BO3AYyXE U B Pa3pEeKEHHOM IIPOCTPAHCTBE.
4. HaOnroneHnue IBUKEHUS Teja, OpPOLICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
5. N3mepenue yckopeHus CBOOOJHOTO MaeHHUsL.
6. HanpasiieHne ckopocTH NpH IBUKEHUH 110 OKPYKHOCTH.
YuyeHuueckui IKCNepUMeEHT, JIadopaTopHbie padoThil
1. M3yueHue HEpaBHOMEPHOI'O IBMKECHUS C LIEJIBIO ONPEAEIICHUSI MTHOBEHHOU CKOPOCTH.
2. UccnenoBanue COOTHOWIEHHS MEXAY IYTSAMH, HPONHICHHBIMM TEJIOM 3a IIOCIEAO0BATENbHBIE pAaBHBIE IPOMEXYTKH BpPEMEHH IpH
PaBHOYCKOPEHHOM JIBUJKEHHMH C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.
3. N3ydeHue nBH>KEHUS 1IapuKa B BI3KOW HKUIKOCTH.
4. W3ydenune qBUKEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa



[Tpuniun otHocuTenbHocTU ["anunes. [lepoiii 3akoH HeroToHa. MIHEpIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosuiuu cui. Bropoit 3akon HeloToHa miisi matepuanbHOM TOYKW. Tpetuit 3akoH HeroToHa s
MaTepualbHbIX TOUEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (1okosi, ckoipxeHus:, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHMsI CKOJIBKEHHSI U CUJIA TPEHUS MOKOSI.
Koaddunment tpenus. Cuna conpoTUBIECHUS TPU IBUKEHUH TeJa B )KUKOCTH UJIH rase.

[TocTynarenbHOE U BpallaTeIbHOE JBHKEHUE a0COITIOTHO TBEPIOTO TEa.

MOMEHT Cuiibl OTHOCUTENIBHO OCH BpaieHusd. [1nedo cuibl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHNE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

JlemoHCcTpamumn

1. SIBiieHME MHEpUUH.

2 CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.
3. Bropoii 3akoH HeroToHa.

4 H3mepenue cui.

N

3meck 1 1ajnee MPUBOAUTCS PACIIMPEHHBINA IIEPEUYCHB JIAOOPATOPHBIX PAOOT U OIBITOB, K3 KOTOPOTO YYUTEIIb JIEIaeT BBIOOP IO CBOEMY YCMOTPEHHUIO
¢ yuérom BeiOpanHoro YMK u numerorerocst 000py10BaHusl.

5. Crnoxenue cui.
6. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

7. HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U NTaJICHUU.
8. CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.
9. VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHSI.
Y4yeHn4eckuii IKCNEepUMEHT, J1adopaTopHbie padoThl
1. W3ydenue nqBuxeHust Opycka Mo HaKJIOHHOMH MI0CKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MIPY>KUHE U PE3UHOBOM 00pasIiie, OT uX aedopmanuu.
3. HMccnenoBaHue ycioBU paBHOBECHS TBEPIOIO TEJIAd, UMEIOLIET0 OCh BPALLCHHUS.

Tema 3. 3axonwt COXPAHEeRUs 6 MEXAHUKE

Nmnynbe MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepuaibHbIX ToueK. IMIyIbC CHIIBI 1 U3MEHEHHE UMITYJIbca Tesa. 3aKOH COXpaHeHus
UMITyNibca. PeakTHBHOE JIBHKEHHE.

Pabora cuiel. MOIIHOCTE CHIIBI.

Kunernueckast sHeprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHUU KHHETHYECKON YHEPTHH.

[lorenunansHas sHeprus. lloTeHnumanbHas sHeprus ynpyro naedopMHUpOBaHHOM MpyXuHBL. [loTeHuManbHas »Heprust Tena BOIM3U
MOBEPXHOCTH 3eMITH.

HOTGHHI/IaJ'II)HBIe 1 HCIIOTCHIIMAJIbHBIC CUJIBI. CBHSB pa6OTBI HCIMOTCHIMAJIbBHBIX CUJI C UBMCHCHHUEM MeXﬂHHLIeCKOﬁ 3Hepr1/m CHUCTCMBI TCIJI.
3aK0H COXpaHEeHHs] MEXaHUYEeCKON YHEPTHH.



Ynpyrue u Heynpyrue CTOIKHOBEHHUS.
TexHru4ecKue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIED, IIPYKUHHBIN IUCTOJIET, IBUKCHUE PAKET.

JdemoHcTpauuu
1. 3aKOH COXpaHEHMsI UMITYJIbCA.
2. PeakTuBHOE ABUKEHME.

3. Ilepexon MOTEHIMAIBHON SHEPTHH B KHHETHYECKYIO U OOpaTHO.
Y4yeHuvecKkuii IKCIIEPUMEHT, JJa00paTOpHbIE padoThI
1. M3y4yeHnue aOCOTIOTHO HEYIPYTOro yapa ¢ MOMOMLIBIO IBYX OJJUHAKOBBIX HUTSHBIX MasTHUKOB.
2. HccnenoBaHue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOI SHEpruM Tesla Ha IPUMEpE PACTSKEHUsT PE3UHOBOIO JKI'yTa.
Pa3nes 3. MoJsiekyasipaasi pu3MKa ¥ TEepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL MeopUul

OcHOBHbIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPHH U UX OIBITHOE 000ocHOBaHUE. bpoyHoBckoe aBmxkenue. Auddysus. Xapakrep
JBUKEHMSI M B3aUMOJEMCTBUS YacTUIl BenlecTBa. Moienu cTpoeHus Ta30oB, )KUJIKOCTEN U TBEPBIX TNl U 00bSICHEHNE CBOWCTB BELIECTBA HA OCHOBE
3TUX MoJieneil. Macca u pa3mepsl moiiekyJl. KonnuectBo BewectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHOKMHETHYECKOW TEOpUU HJICATBHOTO ra3a. AOCONIOTHAs TemrepaTypa Kak
Mepa CpedHeld KHUHETHYECKOW SHEPruM TEIUIOBOro JBMKeHHs vactull rasza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa—Kunaneiipona. 3akon Jlanbrona. M3omporecchl B HealbHOM raze C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
IIpe/ICTaBICHHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

JdemoHcTpanuu
1. OmbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BElleCTBa, (hoTorpapuu MoJIeKyJl OPraHUUYECKUX COeTUHEHUH.
2. OnpIThI 10 AUPPY3UH KUIKOCTEN U Ta30B.
3. Moaenb OGpOYHOBCKOTO JBHKEHHS.
4. Mogens onbita LlTepHa.
5. OneIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOEHCTBHS.
6. Mozenb, HIUTIOCTPUPYIOLIAs IPUPOLY JAABJICHMS ra3a Ha CTEHKH COCY1a.
7. OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO Ia3a, U30IPOLECCHI.
YdeHnuecKuii IKCIIEPUMEHT, JJadopaTopHbIe padoThI
1. Ompenenenue Macchl BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphbl BO3/1yXa B HEH.
2. HMccnenoBanue 3aBUCUMOCTH MEX/1y TapAMETPAMM COCTOSTHUS Pa3pekKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

TepmonnHamuyeckasi cuctemMa. BHyTpeHHSsI sHEprus TepMOAMHAMHYECKON CHUCTEMBbI U crocoObl e€ n3mMeHeHus. KoianuecTtBo TemioTsl U
paGota. BHyTpeHHsIsI SHEprusi 0JTHOATOMHOTO HJI€aJIbHOTO ra3za. Buisl Temonepenauu: TEIUIONPOBOAHOCTb, KOHBEKLUS, U3IyUeHHE. Y AeTIbHas

TEII0EMKOCTD BellecTBa. KonnyecTBo TEIIOTHI MPpH TEIIoNepeaaye.
[Tonstne 00 ammabatHom mporiecce. [lepBorit 3akoH TepMoguHAMUKH. [[puMeHeHne TepBOro 3aKOHa TEPMOJAMHAMHUKH K H30IPOIECCaM.



I'paduueckas maTEepIpeTanus paboThI rasa.
Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.
TennoBble MamuHbL. [IpUHIUIIBI TEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBanus 3Hepruy B TeI1oBbIX MamuHax. KI1J[ TermoBoit ManmHsI.
[ukn Kapno u ero KITJI. Dxonorudeckue mpoOIeMbl TETIOIHEPT € TUKH.
TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: JBUTATENb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWILHUK, KOHAUIIMOHED.
JdemoncTpanuu
1. M3MeHeHue BHYTpEHHEH SHEPruu Teja IPU COBEPIICHUU paboThl: BbUIET MPOOKH M3 OYyTHUIKU MO JACHCTBUEM CXKAaTOTO BO3yXa, HAarpeBaHUE
a¢upa B TaTYHHOU TpyOKe MyTEéM TpeHHsI (BUICOIEMOHCTPAIIHS).
2. V3MmeHeHue BHYTpeHHEH sHepruu (TemiepaTypsl) Tejla Ipu TeIuionepeaaye.
3. OmbIT 10 agrabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).
4. Mopnenu mapoBoii TypOHHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.
Ydennueckuii IKCIepUMEHT, JJadopaToOpHbIe padoThl
1. U3mepenue yaenbHOM TeII0EMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmeaa. Dazosvie nepexoonvt

[TapooOpazoBanue u konaeHcanus. Mcnapenue u xumneHue. AOCOIIOTHAsS U OTHOCHUTEIbHAs BIAXHOCTh BO3lyXa. HacklmeHHBIM map.
VY nenpHas TemioTa napoodpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Tsépnoe teno. Kpucramnuueckue u amopgHble Terna. AHU30TPOIUS CBOMCTB KpucTauioB. JKunkue kpuctamisl. COBpeMEHHbIE MaTepUalIbl.
[InaBneHue u kpucrauuzauus. ¥ aenpHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHunyeckue ycTpoiicTBa U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIYYEHHS COBPEMEHHBIX
MaTEpHajIoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHU.

JdemoHcTpanuu
1. CBolicTBa HACHIIIEHHBIX M1APOB.
2. Kumnenne IIpH IOHWKCHHOM J1aBJICHUU.
3. CriocoObl U3MepeHUs BIaXKHOCTH.
4. HabmroneHue HarpeBaHus U IJIAaBICHUS KPUCTANIMYECKOTO BELIECTBA.
5. JleMOHCTpanys KpUCTaJlIOB.

Y4yeHuuecKkuii IKCNEepUMEHT, J1adopaTopHbie padoThl
1. U3MepeHue OTHOCUTENBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuxa

DnexTpuzanus Tel. JNeKTpudeckui 3apsan. JlBa BUIa AJIEKTPUUYECKUX 3apsAoB. [IpoBOIHUKH, TUAIEKTPUKHU M MOTYNPOBOJHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsia.

B3anmopeiictBue 3apsino. 3akoH Kymona. TodeuHbIi d1eKTpUYECKU 3apsi. DIeKTpudyeckoe moje. HampsxE€HHOCTh 37EKTPUIECKOTO TOJIS.
[IpuHuuMn cynepno3uiuu 3JIeKTPUUECKUX nojieil. JInHuu Hanps>KEHHOCTHU 3JIEKTPUUECKOTO MOJIS.



PaGora cun snexrpoctaruueckoro noss. [lorennman. Pasnocts norenmuanos. [IpoBOAHUKY U TUANIEKTPUKU B AIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpudeckas IpPOHULIAEMOCTb.
OnektpoéMkocTh. KoHieHCcaTOp. DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPa. DHEPruUsl 3apsyKEHHOIO0 KOHJIEHCATopA.
TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IMPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, AJIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAJIBHBIN annapar, CTpyHHbBIN IPUHTED.
JdemoncTpanuu
Y CTpoiCcTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.
B3anmonencTere HadIeKTPU30BAHHBIX TEIL.
DIEeKTpUYECKOE NO0JIE 3apSKEHHBIX Tell.
IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE.
DNeKTpoCcTaTUYECKas 3alluTa.
JINDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.
7. 3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IUIOUIAM IIJIACTHH, PACCTOSIHUS MEXI1Y HUMU U JUAJIEKTPUYECKON IPOHULIAEMOCTH.
8. OHeprus 3apsKEHHOI0 KOHAEHCaTopa.
YdeHnuyecKuii IKCIePpUMEHT, Ja0opaTopHbIe padOThI
1. I3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.
Tema 2. [locmosannwlit 3.1eKmpuyecKuil mox.

ok wdRE

Toku 6 paznuunsix cpeoax

DNEKTPUUYECKU TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounnku toka. Cua Toka. [1oCTOSHHBIN TOK.

Hamnpspkenune. 3akon Oma aiig ygacTka eru.

DNEKTPUUYECKOE COINPOTHUBIICHUE. Y IEIBHOE CONpPOTUBIEHHE BemiecTa. llocnenoBaTenbHOE, MapaliebHOE, CMEIIAHHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIIeHna. MoIHOCTh 3J€KTPUUECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBIICHUE NCTOYHUKA TOKa. 3akoH OMa i MOJIHOM (3aMKHYTOI) anekTpruyeckoi enu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJNIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAJUIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DnexTpuueckui Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBEHHass M IMpHMECHas MPOBOJUMMOCTh IOJYNPOBOAHUKOB. CBoicTBa p—N-niepexona. IlomaynpoBoaHUKOBBIE
puOOpEI.

DNEKTPUUYECKUH TOK B paCTBOPAX U pacijlaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLHALIMSL. DIEKTPOIIU3.

DneKkTprYecKnil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lnasma.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJBTMETpP, PEOCTAT, MCTOUHMKH TOKA, 3JIEKTPOHArpeBaTE/IbHbBIE
pUOOPBHI, HIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH 1H0/1, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN
IMOJ, FalbBaHUKA.

JdemoHcTpanuu
1. W3mepeHue cuibl TOKa U HaPsHKEHUS.
2. 3aBHCHMOCTb COIIPOTUBIIEHUS IMINHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAM IIOTIEPEYHOT0 CEUEHHUS U MaTepHalIa.



w

CMmeniaHHO€ COeTUHEHNE POBOTHUKOB.
4. Ilpsmoe n3mepenue IJ[C. KopoTkoe 3aMblkaHu€ TajbBaHUUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.
5 3aBUCHUMOCTh COIIPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI.
6. [IpoBOAMMOCTB 3JIEKTPOJIUTOB.
7 HckpoBoii pa3psi ¥ MPOBOJIMMOCTb BO3TyXa.
8 OaHOCTOPOHHSIS MPOBOJUMOCTD JTUOJA.
Y4yeHuvecKkuii IKCIIEPUMEHT, JJa00paTOpHbIE padoThI
1.  M3yueHue cMENIaHHOTIO COEUHEHUS PE3UCTOPOB.

2. Uzmepenue DJIC nCTOYHHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUS.

3.  HaOGmronenue snextpoiiusa.

MEXIIPEIMETHBIE CBA3U

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 Kinacce oCylIecTBIsSIETCS C yUETOM COJEP>KATEIbHBIX MEXIIPEAMETHBIX CBSI3eU ¢ KypcaMu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesxicnpeomemuvle NOHAMUSA, CEA3AHHbBIE C U3YUECHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE, HAYYHBIH (akT, rumnoresa, pusndeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0/IEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuka: pelieHUue CUCTEMbl ypaBHEHUH; IMHEHHas (YHKIH, napadoina, runep0osa, ux rpauKu 1 CBOMCTBA; TPUTOHOMETPUYECKHE
(GyHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC; OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHI M HMX IMPOEKIIMA HA OCH KOOPJHMHAT,
CJI0)KEHHE BEKTOPOB.

Buonocua: mexannueckoe NBHKEHUE B >KMBOW mpupoje, Aud@ysus, ocMoc, TEIIO0OOMEH XHMBBIX OPraHW3MOB (BH[bI TEIUIONEpENadH,
TEIUIOBOE PaBHOBECHUE), HIIEKTPUUECKHUE SIBICHUS B XKUBOM MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TeJ, )KUJIKOCTEH U ra3oB, AIEKTPUUYECKUE CBOMCTBA METAJIIOB, AJEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBaHUKA.

TI'eozpaghua: BnaxxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MOUIMITHUKHY, UCIIOJIb30BaHUE 3aKOHA
COXPaHEHHUs MMITyJIbca B TE€XHHUKE (pakeTa, BOOOMET U T. I.), JABUraTellb BHYTPEHHErO CropaHus, rmapoBas TypOuHa, ObITOBOW XOJOIUJIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU MOJYYECHHUS] COBPEMEHHBIX MaTepHUalioB, B TOM YMCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUUYECKAS
3allMTa, 3a3€MJICHHE JJIEKTPOMPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, DJIEKTPOOCBETUTEIBHBIE TTPHOOPHI,
rajJibBaHUKA.

11 kaace
Pasnen 4. DuekTpoanHaMuka
Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUA

[TocrossHHBIE MarHuTHl. B3anmoaeiicTBHE MOCTOSTHHBIX MarHUTOB. MarnuTHoe noje. Bektop MarHuTHOW WHAYKUMH. [TpuHumn cymep-
MO3UIIMM MAarHUTHBIX MoJeH. JInHUM MarHuTHON MHAYKIUU. KapTuHa TMHUI MarHUTHOW MHIYKIWHU MOJISI IOCTOSTHHBIX MarHUTOB.

MarauTHOE MmoJjie MPOBOAHUKA C TOKOM. KapThHAa TWHHUN WHAYKIMUA MAarHUTHOTO MOJS JJIMHHOTO MPSMOrO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIKK ¢ TokoM. OnbIT Dpcrena. BaumoaelicTBiue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.



Cuna Jlopennia, e€ Moynb ¥ HampaBlieHHe. [|BrKeHne 3apsHsKeHHON YacTHITBI B OJHOPOAHOM MarHUTHOM Toiie. PaGota cuiel Jloperria.
SIBnenue 3neKTpoMarHUTHOM MHAYKIMU. [loTox BekTOopa MarHUTHOM MHAYKIMHM. DC MHAYKOUM. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLHU
®dapapes.
Buxpeoe anekrpudeckoe nose. {C MHAYKINN B IPOBOJHUKE, ABUKYILIEMCSI IOCTYIIATENBHO B OJJHOPOIHOM MarHUTHOM IIOJIE.
[IpaBuio Jlenna.
WNunyktuBHOCTD. SIBneHne camonHaykuuu. 31C caMOUHIYKIUH.
DHeprust MarHUTHOTO MOJISl KATYLIKHA C TOKOM.
DNIeKTpOMarHuTHOE IoJIe.
TexHuueckue ycTpocTBa M INMPAKTUYECKOE NPUMEHEHHUE: NOCTOSIHHbIE MArHUThI, 3JIEKTPOMArHUTHI, 3JEKTPOJBHUIATEb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUIl, UHyKIIHOHHAs [1€Yb.
JlemoHCcTpamumn
OmnsIT Dpcrena.
OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.
JIMHUM UHTyKIUU MarHuTHOTO T10JISL.
B3anmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.
Cuna Amrepa.
JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
SIBneHue IEKTPOMArHUTHON UHAYKIUH.
IIpaBuiio Jlenua.
9. 3aBucumocts J/IC UHAYKIIUK OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKA.
10. SIBnenue CaMOMHAYKIIHMH.
Y4yeHn4ecKkuii IKCNepUMEHT, J1adopaTopHbie padoThl
1. N3y4eHre MarHUTHOTO TOJISl KaTyIIKH ¢ TOKOM.
2. HUccnenoBanue AeCTBUSA TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
3. HccnenoBanue sBIEHUS IEKTPOMarHUTHOW HHIYKIUH.
Pa3nea 5. Kosiebanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

© NGk wNE

KonebarenbHas cucrema. CBoOOIHBIE MexaHWdeckue kojeOaHus. I'apmonuueckue kosebanus. [lepuon, wacrora, amrmumrtyna u Qasa
koneOanuil. [lpykuHHBIH MasTHUK. MaTemMaTHuecKUil MasTHUK. YpaBHEHHE TapMOHMYECKHUX KojeOanuil. IIpeBpaiieHue sHepruum mnpu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJEOAHHS B HICAIBHOM KOJIEOATETbHOM KOHType. AHAJIOTHUS MEeXay
MEXaHUYECKUMH U JIEKTPOMarHuTHBIMH KosnebanusMu. @opmyna TomcoHa. 3aK0H COXpaHEHUS SHEPTUH B UJI€aIbHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KoneOaHUSX. BeIHyX/1eHHbIe MexaHHueckue koyiebanus. PezoHaHc. BeIHYyX/I€HHbIE AJIEKTPOMAarHUTHBIE
KoJieOaHusl.

Ilepemennbiii Tok. CUHYCOMIaIbHBIA IEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTY/IHOE U JEUCTBYIOLIEE 3HAUEHUE CHUJIbI
TOKa ¥ HANPSKEHHUS.

Tpancdopmarop. IIpomsBoacTBo, mepenada U MOTpeOICHHE DIEKTPUYECKOHM OSHEPrHH. OKOJOTHYECKHE PHUCKU IPH HPOU3BOJCTBE



a51eKTposHepruu. KyabpTypa 1crnosib30BaHus 37€KTPOIHEPT MU B IOBCEAHEBHOM KU3HH.
TexHuyeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOr0 TOKA, JINHUU 3JIEKTpOoIlepeaay.
JdemoHcTpauuu
1. MccnenoBanue mapamMeTpoB KoJIeOaTeNbHOM CUCTEMBI (TIPY>KUHHBIA HIJIM MaTEMATUYECKH MasiTHHK ).
2 Hab6nronenue 3aryxaronux Kojie0aHui.
3 WccnenoBanue cBONCTB BBIHYXAECHHbBIX KOJI€OaHUH.
4.  HabmoneHue pe3oHaHca.
5. CBoOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHHUS.
6. OcunmiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHM) AJIS 3JIEKTPOMArHUTHBIX KOJIeOaHM.
7. Pe30oHaHC npu nociaen0BaTebHOM COEUHEHUH PE3UCTOPA, KaTYLIKU MUHAYKTUBHOCTH U KOHJIEHCATOPA.
8.  Mogenb IMHUM 3JEKTpONepeaaYH.
Y4yeHn4ecKkuii IKCNePUMEHT, J1adopaTopHbie padoThl
1. MccnenoBanue 3aBUCUMOCTH IIEpUOJia MajbIX KoeOaHUi Ipy3a Ha HUTHU OT JUTMHBI HUTH U Macchl rpys3a.
2. HccnenoBaHue NepeMEHHOI0 TOKA B LIETIH U3 M1OCIIEA0BATEIbHO COEIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, ycioBus pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHus U AjnuHa BoJHBL Ilomepednsle U npoaosiabHbIe
BOJIHBL. HTEpdepeHnrs u tudpakuus MEXaHUIeCKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.
DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3TyUYEHUS 3JI€KTPOMarHUTHBIX BOJIH. B3aumHuas opuenranus BektopoB E, B, V B anexTpoMarautHoin
BoJiHE. CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH: OTpayKeHHE, IpesIoMIIeHHE, oJspu3anus, Audpaxius, narepdepernns. CKopocTb 3JIEKTPOMarHUTHBIX
BOJIH.
[Ikana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHne 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHOMIIBI paIHOCBA3U U TEJIEBUACHUS. Paaronokanus.
DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.
TexHudeckue yCTpOWCTBAa M IPAKTHYECKOE NPUMEHEHWE: MY3bIKaJbHBIE WHCTPYMEHTBHI, YJIbTPA3BYKOBas IUAarHOCTHKAa B TEXHUKE M
MeIULMHE, pajgap, paAUONPUEMHHUK, TEEBU30p, aHTeHHA, TenegoH, CBY-neus.
JdemoHcTpanuu
1. OGpa3oBaHMe U paCHPOCTPAHEHUE MTONEPEUHBIX U MPOIOJIBHBIX BOJIH.
2. Konebmromieecs Teno Kak HICTOYHUK 3BYKA.
3. HaGnronenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
4. Habmonenue untepdepeHny 1 JuppaKkiiui MEXaHUYEeCKUX BOJIH.
5. 3BYKOBOI PE30HAHC.
6. HabmioieHue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYOW U 4aCTOTON KOJIeOaHHi.
7. WccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakeHUE, PeJIOMIICHUE, MOsApu3anus, 1uppakuus, HHTeppepeHIIns.

Tema 3. Onmuxa
I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOIHOM cpene. JIydu cBeTa. TodeuHblid HCTOYHHK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paXkeHni B IIIOCKOM 3epKalie.

[Ipenomienue cBeta. 3aKOHBI TPETOMIICHHUS cBeTa. AOCOMIOTHBIN MoKa3aTenb npeiaomienus. [lomHoe BHyTpeHHee oTpakenue. [IpenensHbiit
YTOJI IIOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcust csera. ClioxxHBIN cocTaB Oenoro cera. L{Ber.

CoOuparomue u paccenBarolve JHMH3bL. ToHKas JmH3a. POKYCHOE pPAaCcCTOSHUE W ONTHYECKas cuia TOHKOM muH3bl. [locTpoeHue
M300pakeH B COOMPAIONINX M pacCeUBarOIUX JrH3aX. DopMyiia TOHKOU JIMH3BI. Y BEJIIMYCHUE, TaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HICTOUHUKHU. Y CIIOBHS HAOIIOAEHUSI MAKCUMYMOB U MUHUMYMOB B HUHTep(hepeH-
LIUOHHOW KapTHUHE OT JIByX CUH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpaxius ceera. JJudpakunonnas pemérka. Y cnoBue HaOIIOACHUS TTIaBHBIX MAKCUMYMOB TIPH MAJCHUH MOHOXPOMAaTUYECKOTrO CBETa Ha
IU(PPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpPaKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (oToamnmapar, IPOSKIHOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl,
BOJIOKOHHAasA OIITHKA, III/I(bpaKIII/IOHHaﬂ pGIHéTKa, MoJIsIpOu .

JleMmoHCTpamumn
1. IlpsmonuHelHoOe pacpOCTpaHEeHUE, OTPAKEHUE U MpesioMiIeHHne cBeTa. OnTuyeckue Ipudopsl.

2. IlosHOE BHyTpEeHHEE OTpakeHHe. Moenb cBeToBoa.
3. HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

4. Moznenn MUKpOCKOIa, TENECKOIa.

5. HaGmronenue nunrepdepeHimu ceera.

6. Habmtonenue nugpakuuu cera.

7. HabGmronenue aqucnepcuu certa.

8. IlosrydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

9. [Tonydyenue ciekTpa ¢ HOMOIIbIO TU(PPAKIIOHHON PELIETKY.
10. HaGmtoneHue nonspusauu cBeTa.

Y4yeHn4eckuii IKCNEepUMEHT, J1adopaTopHbie padoThl

1. N3mepenne nokasaresns NpeaoMIIEHUS CTEKIIA.

2. UccnenoBanue CBOMCTB M300pakeHUM B JIMH3AX.

3. Habntonenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crIeIMAJIBHON TEOPUHM OTHOCUTEIBLHOCTH
I'panuiel IPUMEHMMOCTH KJIACCMYECKOM MeXaHUKH. llocTynaTel cnenuManbHOM TEOPUM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOMYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DUHILITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/UIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTUIbl. DHEPrUs MOKOSL.
Pasznen 7. KBanToBas pusnka



Tema 1. Inemenmor K6anmoeoil ONMuUKU

®dotonbl. opmyna [Tnanka cBs3u SHEPrUM POTOHA C €T0 YACTOTOH. DHEPIrus U UMIYJIbC (POTOHA.
Otkpseitue u uccienoanre porodddexra. Onwitel A. I'. Cronerosa. 3akonsl poTodddexra. YpaBHenue DitHmreliHa A gorodddexra.
«Kpacnas rpanuna» dpotodrddekra.
Hasnenue ceera. Onbitsl [1. H. JleGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHu4yeckue yCTpOHUCTBA U MPAKTUIECKOE TPUMEHEHHE: (DOTO3IEMEHT, (HOTOJATUMK, COTHEUHAs OaTapesi, CBETOIUO/I.
JdemoHcTpauuu
1. ®oTo3¢heKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.
2. HccnenoBanme 3aKk0HOB BHENTHETO GoTOdPeKTa.
3. Caeroauon.
4 Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopna no paccessHuro a-yactuul. Ilnanerapnas monens aroma. Iloctynatsl bopa. M3nyuenue u
norJionieHre GOTOHOB MPH MEPEX0JIe aTOMa C OJJHOTO YPOBHSI SHEPTUU Ha apyroi. Buasl cniektpoB. CIieKTp YpOBHEH SHEPTUU aToMa BOJIOPO/IA.
Bonnossle cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOIHOBON Ayaliu3M.
CroHTa”HHoe U BBIHYKACHHOC U3JIYUCHHUC.
TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaINU3 (CIEKTPOCKOIN), J1a3ep, KBAHTOBBIN KOMITBIOTED.
JdemoHcTpanuu

1. Mognens omnbita Peszepdopra.

2. Omnpeznenenue JIMHBI BOJIHBI Jlazepa.

3. HaGmronenne nuHeHvaThIX CIIEKTPOB HU3TyUCHUS.
4. Jlazep.

Ydennueckuii IKCIIepUMEHT, JJa0opaTopHbIe PpadoThI
1. Habmroienne nuHeHyaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOEHUS siipa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pezepdopa no onpeneneHuio cocraBa
paanoakTUBHOrO n3ny4yeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BivsHue paqnoakTHBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykiionHas monens siypa ['elizen0epra—IIBanenko. 3apsa sapa. MaccoBoe umcio siapa. M30Tomnsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKoH paJMOaKTUBHOTO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT macchl sapa.

AnepHsle peakunu. JleneHne U CUHTE3 SAep.

Snepubiii peakrop. TepmosaepHsiii cunTe3. [IpoGiieMbl UM NMEPCHEKTHBBI SJIEPHOM SHEPreTUKU. DKOJOTHYECKUE AaCMEeKThl sAepHOU
SHEPIeTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHiaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOi KapTHHBI MHpA.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: JO3UMETp, Kamepa Bunbcona, siiepHblil peaktop, aToMHasi 6omoa.
JdemMoncTpanuu

1. CY€TYnK MOHUBUPYIOITUX YACTHII.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padomot

1. UccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (GoTOrpadusm).

Pa3jen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH
Otanbl pa3BUTHs acTpoHoMUU. [IpukIagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUU.
Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.
ConHeyHas cucTeMa.
Comnnue. Conmneynast akTuBHOCTh. ctounuk snepruu CosHia v 38E311. 3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. [[uarpaMma «CrieKTpaibHbIN
KJIaCC — CBETHUMOCTBY». 3BE3/IBI TUIABHOM MOCIEA0BATESIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY JJIs 3BE3]1 IJIaBHOM IIOCIEI0BATSIbHOCTH.
Bnytpennee ctpoenue 38E31. COBpeMEHHBIE TTPEACTABICHUS O MPOUCXOKACHUH U 3BOJoK CoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]I.
Mnineunsiii [Tyt — Hama "anaktuka. [lonoxenue u neuxxenune Connna B ['aaktuke. Tunel raakTuk. Paguoranaktuku u kBa3zapel. YépHblie
JBIPBI B SIAPAX FajJaKkTHK.
Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranakruk. Teopus bonbuioro B3psiBa. PenukToBoe u3inyyeHue.
MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yuyenudeckue HAOJI0AeHUSA
1. HaGmroneHus: HeBOOPYKEHHBIM TJIa30M C MCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHUH I ONpeAeTIeHHs MON0KEeHUS HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CEBEPHOTO MOTYIIAPHUs U IPKUE 3BE3IBI.
2. Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

OBOBIIAIOIIEE ITOBTOPEHUE

Posnb pu3nky 1 acTpOHOMUH B SKOHOMHUYECKOM, TEXHOJIOTHUECKOMH, COLIMATBHOM U ATHYECKOH cdepax e TeIbHOCTH YeJI0BEKA; pOJIb U MECTO
(GU3MKM U aCTPOHOMHHU B COBPEMEHHOW HAyYyHOW KapTUHE MHpA; poJib (GU3UYECKON Teopuu B (OPMHUPOBAHUU MPEACTABICHUN O (PU3HUECKON
KapTHHE MHPa, MECTO (PU3UUECKOM KapTHHBI MUpa B O0IIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH 0 PUpOIE.

MEXIIPEAMETHBIE CBA3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce ocymiecTBisieTcs C yY4ETOM COJiepKaTeNbHBIX MEXIPEAMETHBIX CBsI3€il ¢ KypcaMu
MaTeMaTHKH, ONOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie noHaAmMuUA, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20 NO3HAHUA: SBIICHNE, HAYUHBIN (DaKT, TUNOTE3a, GU3nUecKas
BEJIMYMHA, 3aKOH, TEOPHsl, HAOIIOIEHUE, IKCIIEPUMEHT, MOACIUPOBAaHHUE, MOJIEIIb, U3MEPEHNUE.

Mamemamuka: peuieHUe CHCTEMBbl YPaBHEHUH; TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO; BEKTOPBI M UX MPOEKIHMHU Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB; MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIUI;
MPU3HAKH TOJI00US TPEYTOJIbHUKOB, ONpeieNICHHE TUIOIAAN UIOCKUX (GUryp u oobéma Te.



Buonozua: >nexrpudeckue SBIECHUS B KUBOW MPUPOAE, KOJeOaTelbHbIe JABUKEHHS B JKUBOM MPHUPOJE, ONTUYECKUE SIBICHUS B XKUBOMH
IIPUPOJIE, AEUCTBUE PAJIUALIUUA HA KUBBIC OPraHU3MBI.

Xumua: cTpoeHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUINYECKON PEIETKH,
CIEKTpaJIbHBIN aHAIIN3.

TI'eocpaghusa: MaruuTHbIe nONM0Ca 3€MIIH, 3aJI€KH MAarHUTHBIX pYJ, POTOCHEMKA 3eMHOM TOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSACCHUM.

Texnonoz2ua: MMHAU 3JIEKTPOIIEpEad, FTEHEPATOP IEPEMEHHOTO TOKA, dJIEKTPOABUTaTEIIb, HHIYKIIMOHHAS [1€4Yb, Paap, paIuONpPUEMHIUK,
TeJIEBU30D, aHTEeHHa, TesieoH, CBU-neub, NpoeKIIMOHHBIH annapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes..

[Inanupyemble pe3y/ibTaThl OCBOEHHS YU4eOHOI0 peaMeTa
JIMUHOCTHBIE PE3YJIbTATHBI
I'pasicoanckoe éocnumanue:
— cOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00YUAIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUHCKOrO OOIIECTBA;
— TPUHATHE TPAIUIIMOHHBIX OOIIEUYETOBEUECKUX TYMAaHUCTUUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEHH;
— TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHOCTh B MHTEpEcaxX I'pa)KJIaHCKOTO OOIIECTBAa, Y4aCTBOBAaTh B CaMOYMPABICHUM B IIKOJE M JIE€TCKO-
IOHOIIECKUX OpTaHU3aIHIX;
—  yMEHHE B3aMMOJICEHCTBOBATH C COIMATBLHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIMSIMU U HA3HAUCHUEM;
— TOTOBHOCTb K TYMaHUTapHON M BOJOHTEPCKOM NEATEIbHOCTH.
Ilampuomuueckoe éocnumanue:
— ¢(hOpMUPOBAHHOCTH POCCUICKOM IPpa)KAAHCKOW UACHTUYHOCTHU, TATPUOTU3MA;
— IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM; IOCTHKEHUSM POCCUHUCKHUX YUEHBIX B 00JaCTH (U3HKU U TEXHHKE.
/lyxoeno-upaecmeennoe eocnumanue:
— cOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNS,
— CIIOCOOHOCTH OIICHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICSITEIIbHOCTH YYEHOTO;
— OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYayIIEro.
Acmemuueckoe gochumanue:
— DCTETHYECKOE OTHOIIEHUE K MUY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIEro (hHU3HUECKOI HayKe.
Tpyooeoe eocnumanue:
— UWHTEpeC K pa3nuyHbiM chepam npodhecCHOHATBFHOW NeATEeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TITaHbI,
— TOTOBHOCTH U CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3MKH HA TIPOTSHKEHUH BCEH KHU3HU.
JKonozuueckoe eocnumanue:
— c(hOpMHPOBAHHOCTH IKOJIOTUYECKOU KYJIbTYPhI, OCO3HAHUE II100aTbHOI0 XapaKkTepa SKOJIOTMUYEeCKUX MpobiieM;
— IJIAHUPOBAHUE U OCYLIECTBJICHUE ACHCTBUI B OKPYKAIOIIEH cpejie Ha OCHOBE 3HAHUSA LIeJIeH YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA;
— pacuIupeHue OIbITa ACSITEIPHOCTHA SKOJOTUYECKON HAMTPABICHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HKE.
Llennocmu nayunozo nosnanus:
— c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUECKOU HAYKH;



— OCO3HaHWE LIEHHOCTH HAy4YHOW JAeATeIbHOCTH, FOTOBHOCTb B IpoOIlecce M3ydeHUs (PU3MKHU OCYIIECTBISATH MPOEKTHYIO M HCCIENO-
BaTENBCKYIO JIEATEIbHOCTh HHAUBUIYaIbHO U B TPYTIIIE.
B mnporecce mocTKeHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMBbl CPEAHEro 00IIero oOpa3oBaHusd MO (U3MKE Y 00ydaroluxcs
COBEPILEHCTBYETCS IMOYUOHANbHBIN UHMELLEKM, TIPEATIOoNaralomuil copMupOBaHHOCTD:
— camMoco3HaHusl, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHHME, BHUJAETh HANpaBICHHS Pa3BUTUS COOCTBEHHOMN
HIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;
— camope2ynupo8ans, BKIOYAIOIIET0 CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
— gHympeHnHell Momugayuy, BKIYAIIIend CTpeMJIeHHE K TOCTH)KEHHUIO LI U yCIeXy, ONTUMHU3M, HHUIIMaTUBHOCTb, YMEHHE J€HCTBOBAThH, UCXOIS
U3 CBOMX BO3MOKHOCTEH;
— omMnamuu, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE OPYTHX, YYUTHIBATH €0 MPH OCYLIECTBICHUU OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;
— COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C IPYTHMH JIOJIbMU, 3a00TUTHCS, MPOSIBIATH UHTEPEC U
paspemuiath KOH(IJIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATbBI
YHuBepcaabHbIe N03HABATEIbHbIE 1CHCTBHA

Bba3zoevie nocuueckue oeiicmeus:
— CaMOCTOSITENbHO (POPMYIIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

— OTIPEENIATH 1ENH IeATeNILHOCTH, 3a71aBaTh MapaMeTphl U KPUTEPUHU UX IOCTHKECHUS;

— BBIABIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMATPUBAEMbIX (DU3MUECKUX SBICHUSIX;

— pa3pabaTeIBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHAJIM3a UMEIOIIUXCSI MAaTEPUATBHBIX U HEMATEPHAIBHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBHI B JACSITEIIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKU MOCIEACTBUI ACSITEIbHOCTH;

— KOOPJIMHUPOBATH U BBITIOJIHATH Pa00TY B YCIOBUSX PEATBHOTO, BUPTYAITHHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

— pa3BHUBaTh KPEaTHBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.
Bba3zoevie uccneoosamenvckue oeiicmeusn:

— BJIAJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU TOHATUSAMU U METOJaMH (PU3UUYECKON HAYKHU;

— BJIQJICTh HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIILCKOH ¥ TPOEKTHON NEATeIbHOCTH B 00JacTH (PU3UKH; CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJIEpKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

— BJIQJICTh BUJAMU JICSITSIBHOCTU 110 TIOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, MPEeoOpa30BaHUIO U MPUMEHECHUIO B Pa3JIMYHBIX yIeOHBIX
CUTYallUsX, B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX MPOCKTOB B 001IacTH (PU3UKU;

— BBISBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UPOBATh 3aj]ady, BBIIIBUTATh THUIOTE3y €€ perieHus, HaXOIUTh apTyMEHTBI ISt
JI0OKa3aTelIbcTBa CBOMX YTBEPKICHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

— aHAM3WUPOBATh TOYYEHHBIE B XOJI€ PEIICHUS 3a/Jaud Pe3yJabTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

— CTaBUTH U (HOpMYyIUpPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIHHON IEATEILHOCTH, B TOM YUCJIE MPU N3yYeHUU (DU3UKH,



— J1aBaTh OLICHKY HOBBIM CUTYAallUSM, OLICHUBATh PUOOPETEHHBIN OIIbIT;

— yMETbh EPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEICITEILHOCTH;

— yMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTei;

— BBIABUI'aTb HOBBIC HWACHU, HNpCjiaraTb OPUTHMHAJIBHBIC IMOAXOAbl M PCIICHHA; CTABUTH HpOGHCMBI M 3a/la4d, OOITYCKAaromue aJlbTCPHATUBHBIC
peleHusl.

Paboma c ungpopmavueii:

— BJIaJICTh HAaBbIKaMU MOJXy4YeHHs] HHPOpMaUu (PU3NIECKOTO COJIEPKaHUs U3 UCTOUHUKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISThH IMOUCK,
aHaJN3, CUCTEMATU3ALUI0 ¥ HHTEPIPETAIMIO HH(POPMALIUY PA3TUYHBIX BHIOB U (hOPM MpE/ICTaBICHUS;

— OIIEHUBATH JIOCTOBEPHOCTh MH(OPMAIINH;

— HCTIONb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTMH B PEIICHUUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTaHM3AIMOHHBIX 337a4 C COOJIFOJICHHEM TPEeOOBaHWI JPTOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHCHBI, PeCcypcocOepeeHHs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHOM O€30MacCHOCTH;

— CO3J1aBaTh TEKCTHl (PM3UYECKOTO COJEPKAHMUSA B Pa3IMUHBIX (hopMaTax ¢ yd4€TOM Ha3HaueHHs] WHPOPMAIMU M EJIEBOH ayTUTOPHH,
BbIOHpas ONTUMANBbHYIO (POpPMY MPEICTABICHUS U BU3yaTU3AIHH.

YHHBepcaJIbHLIe KOMMYHUKATHUBHBIC JaelcTBHUA

Obwenue:
— OCYIIECTBJIATH OOIICHUE HAa YPOKaxX (PM3UKH M BO BHEYPOUHOU JICATEIbHOCTH;
— pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(IIUKTHI;
— pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
Coemecmuasn 0esameabHOCHb:
— IMOHUMATh M HCIIOJIB30BATh MTPEHMYIIIECTBA KOMAaHHOW U MHIUBUIYATBHON paOOTHI,
— BBIOMPATH TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBUI C YIETOM OOIIMX MHTEPECOB U BOZMOKHOCTEH KaXKJI0TO YJeHa KOJUIEKTHBA;
— MPUHUMATH TeJId COBMECTHOH JIEITeTLHOCTH, OPTaHU30BBIBATH U KOOPAMHHUPOBATH JIEHCTBUS 0 €€ JOCTHIKCHHIO: COCTABIIAThH TUIAH JCHCTBHIM,
pacrpeaensTh PoiaH ¢ yuéTOM MHEHUN YUYaCTHUKOB, OOCYKAaTh Pe3yIbTaThl COBMECTHON pabOTHI;
— OIIEHUBATh KaY€CTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHHKA KOMAH/IBI B OOIIHIA Pe3yJIbTaT 110 pa3padOTaHHBIM KPUTEPHSIM,
— Mpeanarath HOBbIe IPOEKTHI, OIICHUBATh UJIEU C MO3UIIMU HOBU3HBI, OPUTHHALHOCTH, TPAKTHYECKON 3HAYMMOCTH;
— OCYIICCTBIIATH TMO3UTHBHOE CTPATETMYECKOE TOBEJCHUE B PA3IMYHBIX CHUTYAIHSX, MMPOSBIATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH
MHHI[UATHUBHBIM.
YHuBepcajabHbIe PeryJIATHBHBbIE NeHCTBUS

Camoopzanusayusa:

— CaMOCTOATCIIBbHO OCYIICCTBIIATE ITO3HABATCIBHYIO JCATCIBHOCTL B o0acTu (1)I/I?>I/IKI/I u aCTpPpOHOMHUH, BLIABIIATH HpO6J’IeMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

— CaMOCTOATCIIBbHO COCTABJIATH IJIaH PCIICHUA paC'-IéTHI)IX N Ka4YC€CTBCHHBIX 3a/1a4, I1JIaH BBIITOJIHEHU S HpaKTquCKOfI pa6OTBI C y‘-IéTOM UMCIOIINXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUH;

— JaBaTb OLICHKY HOBBLIM CUTYAIlUAM,



— pacmMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEAIOUYTEHHIH;
— JieJlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHUE;
— OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
— Cc1moco0CTBOBaTh ()OPMUPOBAHUIO W MPOSIBICHUIO IPYIUIUU B 00JaCTH (PU3UKH, TOCTOSHHO IMOBBIMIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.
Camoxonmponw:
— J1aBaTh OLICHKY HOBBIM CUTYallUsSIM, BHOCUTbh KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
— BJIAJICTh HABBIKAMH TO3HABATEIILHON PEQUICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHA M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB U
OCHOBaHUI; UCTIOJIB30BaTh MPUEMBI PEIICKCHH ISl OIEHKH CUTYalllU, BEIOOpA BEPHOTO PEIICHHUS;
— YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIDKEHUIO;
— MPUHUMATH MOTUBEI H apTyMEHTHI IPYTUX MPU aHATN3E PE3YIbTATOB JIEATSIHHOCTH.
Ilpunamue ceva u opyaux:
— TpUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKHU U IOCTOUHCTBA;
— MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHX MIPH aHAIHU3E Pe3yIbTaTOB JeSATEIbHOCTH;
— TIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIMIUOKH.

ITPEJIMETHBIE PE3YJIBTATBI
10 ki1ace

B npornecce n3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce y4eHUK HAYUUTCS:

— JIEMOHCTPUpOBaTh Ha MpHUMeEpax pojib U MeCTO (U3UKU B (HOPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHUpa, B Pa3BUTUU
COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

— YYMTBHIBaTh TPAHUIBl NPUMEHEHUS H3YUYEHHBIX (PU3MYECKHX MOJeNel: MaTepuaibHas TOYKa, MHEpLUAlbHAs CHCTEMa OTCYETA,
a0COJIOTHO TBEP0E TEINI0, UJCATbHBIN T'a3; MOJEIH CTPOCHUSI Ta30B, KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIH TEKTPUUECKUH 3aps]l IPU PELIeH UH
¢bu3nyeckux 3anay;

— pacro3HaBaTh GU3NYECKUE ABJICHUS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
CTPOEHUS BEILECTBA U AIEKTPOJUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE ABIKEHHE, CBOOOTHOE MaIeHHUE Tell, IBU)KEHHUE T10
OKpPY’KHOCTH, UHEPIIHS, B3auMoieiicTBre Ted; 1uddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOSHUE KUIKOCTEN U TBEPIBIX TEJl, U3MEHEHHE 00BbEMA Tel
IIpY HarpeBaHUM (OXJIaXIECHUH ), TEINIOBOE paBHOBECHE, HCIIapeHue, KOHACH calus, MIIaBlIeHre, KpUCTAJUIN3als, KUIIEHUE, BIaKHOCTh BO3/AyXa,
MIOBBILIEHUE JABJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b MEX/y TapaMEeTPaMU COCTOSIHUS ra3za B U30IIPOLIECCaX; MIEKTPU3ALIHS
TeJl, B3aMMO/JICHCTBHE 3apsI/I0OB;

— OIUCHIBaTh MEXaHUYECKOE ABM)KEHUE, UCIIONIb3Ysl (U3NYECKUE BEIMUMHBI: KOOPAUHATA, ITyTh, IEpEMEIIEHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tesa, Cujla, UMIYJIbC Tejla, KMHETHUYEeCKas SHeprus, MOTeHLUANbHAs >HEPrusi, MexaHudyeckass paboTa, MeXaHMYecKas MOIIHOCTh; MpPHU
OTHMCaHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICIT UCIIOJIb3YEMbIX BEJINYUH, UX 0003HAUEHUS U €IMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3MUYECKYIO BEJTMUMHY C IPYTHMMHU BEIMUUHAMH;

— OIIMCBIBAaTh H3YYEHHBIE TEIUIOBbIE CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, UCHOJNb3Yysd (U3UUYECKUE BEIMUYMHBI JaBJICHHME Tasa,



TEMIIEPATypa, CPEAHsAs KHHETUYECKass DHEPrusl XAaOTUYECKOrO IBMIKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padboTa raza, Koa((UIHEHT MOJIE3HOT0 JACHCTBHS TEIJIOBOTO JIBUTATeNs; IPH OIMMCAHUU MPABHIBHO TPAKTOBAThH
(bu3M4IeCKUl CMBICIT UCTIONIBb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIONINE JAaHHYIO (PU3UUECKYIO BETUUUHY
C IPYTUMHU BEJIMYUHAM;

— ONKUCHIBATh W3YyYEHHBIC AIIEKTPHUUECKHE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHE SBICHUS (IPOIECCHI), UCTONB3YS (U3NUECKUE
BEJIMYMHBL: JEKTPUYECKUH 3apsAll, JEKTPUYECKOE T10JI€, HAIPSHKEHHOCTD 0JIA, TOTCHIMAJ, PA3HOCTh MOTEHIUAJIOB; IIPY OIUCAHUH IIPABHIIBHO
TPAKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX OOO03HAUEHUS M E€IUHHULBL, yKa3blBaTh ()OPMYJIbl, CBSI3BIBAIOIIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUMHY C IPyTMMH BEJIMYNHAMY;

— aHAIU3UPOBaTh (PU3MUECKHE TPOLECCHI U ABJICHUS, UCIIOJIb3YS (PU3NUECKUE 3aKOHbBI U IPUHIMIIBL: 3aKOH BCEMUPHOTO TsAroteHus, |, I
u |1l 3akonsl HploTOHA, 3aKOH COXpaHEHMs] MEXaHHYECKON 3HEPruH, 3aKOH COXPAHEHUS HMMITYJIbCa, MPUHLUI CyHNEepHO3UIUU CHJI, IPUHLIUI
paBHOINpPABUSl MHEPLHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEIHEH
KMHETHYECKOW 3HEprHMM TEIUIOBOI'O JBMXKEHHUS MOJIEKYJ] C aOCONIOTHOM TeMnepaTypol, HEepBbli 3aKOH TEPMOJMHAMMKH; 3aKOH COXPAaHEHUS
ANEKTPUYECKOT0 3apsia, 3akoH KyiioHa; mpu 3TOM pasziuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTeMaTHUYECKOE BBIPAYKEHUE U YCIOBUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

— OOBSACHITH OCHOBHBIE IPUHLIUIIBI AEHCTBHS MAIIKH, TPHOOPOB U TEXHUUECKUX YCTPOICTB; pa3inyarh YCIOBUS UX 0€3011aCHOTO UCIIOIb30BaHUS B
IMOBCCAHEBHOM JKU3HU;

— BBINOJIHATH AKCIEPUMEHTBHI 110 UCCIICAOBAHUIO (PU3NYECKUX SIBICHUI M MPOIECCOB C UCHOIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM: MpU
3TOM (opMyIUpOBaTh MpolieMy/3aiady W THIOTE3y Y4eOHOro SKCIIEPUMEHTa; coOMpaTh YCTAaHOBKY M3 IPEIJIOKEHHOTo O00O0pYIOBaHUS;
MIPOBOAUTH ONBIT U (OPMYJIUPOBATH BHIBOIBI;

— OCYILECTBJIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJTMUMH; IIPU 3TOM BBIOMPATh ONTUMAIIBHBINA CIOCO0 M3MEPEHUS U UCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHU;

— HCCIEeN0BaTh 3aBUCUMOCTH MEXY (DU3MUECKMMU BEIMUYMHAMU C UCIOJIb30BAaHUEM IPSMBIX U3MEPEHUN: IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKMX BEIMYUH B BUAE TaOIUI[ U TIpadHKOB, JIedaTh BHIBOJBI M0 pe3ysbTaTaM
UCCIIEIOBaHMS;

— co0mo1aTh MpaBuiaa 6€30MacHOTO TPyJAa MPH MPOBEAECHUHU UCCIIEJOBaHUI B paMKax y4eOHOro 3KCIEpHUMEHTa, Y4eOHO-HCCIIe0BaTEIbCKOM U
MIPOEKTHOM JIeATEIbHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aO0OpaTOpHOro 000pyI0BAHUS;

— pemiath pacu€THbIE 3a7jauy C SIBHO 33JJaHHOM (hH3MUECKON MOJIENIBIO, NCIIONb3Ys (PU3NUECKHE 3aKOHBI U IPUHIUIIBL, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BHIOMPATh (PU3UUECKYIO MOJIEIb, BHIACTATh (PU3NUECKUE BETUUUHBI U (OPMYJIbI, HEOOXOAUMBIE I €€ pelIeHus, IPOBOIUTH PACUETHI U
OLIEHHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

— pemniath KayecTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUYMBYIO IIETIOYKY PACCYXJEHHH C OMOpOl Ha M3y4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SBIICHHUS;

— HMCTIONB30BaTh MPH pelIeHNH Y4eOHbIX 3a7au COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JUISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMUA U
OpeCTaBieHNuss y4yeOHOM M Hay4YHO-TIONMYJSpHOW WHGOpMAlMU, TMOJIYYEHHOW U3 PA3IUYHBIX MCTOYHUKOB; KPUTHYECKU aHAJIU3UPOBAThH
noJiygaemMyro HH(OpMaIuio;

— MPUBOJMUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro MUpPa, B



pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— HCIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM XU3HU Ui oOecriedueHus: 0e30MacHOCTH MpHU OOpalieHuu ¢ npudopamu U
TEXHHUYSCKHMH YCTPONUCTBAMM, JIJIsl COXPAHEHUS 3I0POBbS M COOJTIOACHHUSI HOPM KOJOTMYECKOT0 TIOBEICHHS B OKPYXKAIOIIEH cpele;

— paboTaTh B rpyIIie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUANBHBIX POJIEH, IUIAHUPOBATh pabOTy IPYMIIb, pAllHOHAILHO PACTIPEACIIATh 003aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CHTyalUsAX, aICKBAaTHO OIICHUBATh BKJIAJ KAKJIOTO W3 YYaCTHHKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMBbl.

11 kiaace

B niporiecce n3yuenus kypca Gusuku 6a30Boro ypoBHs B 11 Kitacce y4eHUK HAYIHTCS:
— JEMOHCTPUPOBATh Ha MPHUMEPAX poOjb U MecTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOMN
TEXHUKHU ¥ TEXHOJIOTUH, B IPAKTUYCCKOH JIEATEIILHOCTH JIFOJICH, 1IEIOCTHOCTh M €IMHCTBO (PU3UYECKON KApTUHBI MHPA;
— YUYHUTLIBATDb I'PaHULbl IPUMCHCHHA N3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOIICJICI;'II TOYEYHEIN BHGKTpI/I‘IeCKI/Iﬁ 3apAan, Jay4d CBCTa, TOYEYHBIII HCTOYHHUK CB€Ta,
sIepHasl MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEJ b aTOMHOTO sIJpa TIPU PElICHUU (PU3HUECKUX 3a]1ay;

— pacrnio3HaBaTh (hU3MUECKUE SBICHUS (TIPOIECCh) U OOBSICHATH UX HA OCHOBE 3aKOHOB 3JICKTPOJUHAMHUKU W KBAaHTOBOH (DH3HKH:
AJIEKTPUUECKAsT TIPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MArHUTOB, AJIEKTPOMArHUTHAS
HUHAYKIOU, IICﬁCTBI/IG MAarauMTHOIO I10JIA Ha MPOBOAHUK C TOKOM U I[BPI)KyHIHﬁC?I 3apsad, SJICKTPOMAroHuTHLIC KoJIeOaHus 1 BOJIHBI, HpﬂMOJ’II/IHef/'IHOG
pacrpocTpaHeHHE CBETA, OTPAKEHUE, MPEIIOMIICHHE, HHTePPEepEHIIHS, TUPPAKIUI U TOJISPU3ALUS CBETa, JUCIIEPCUs CBETA; POTOIICKTPHUCCKUI
apdekr (dororddekr), cBeTOBOE IaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOJAA, C€CTECTBCHHAas W WCKYCCTBCHHAS
PalMOaKTUBHOCTB;

— OIIKUChIBATH U3YUCHHEIC CBOHCTBA BEIIIECTBa (SHGKTpI/I‘IeCKI/Ie, MAarauMTHBIC, OIITHYCCKUC, SJICKTPUICCKYIO ITPOBOANMOCTDL pa3JIMIHBIX
Cpel) W SIEKTPOMArHUTHBIE SBICHMS (IIPOLIECCHI), MUCIONB3Ysl (PU3MUECKHe BETUYMHBI: AJIEKTPUYECKHH 3apsijl, CHJIa TOKa, DIEKTPUYECKOe
HapsDKEHUE, AJIEKTPUYECKOE CONPOTUBIICHHE, pa3HOCTh NoTeHuuanos, DJ1C, pabora Toka, MHAYKIMS MarHUTHOTO MOJs, cuia AMIiepa, cuiia
Jlopennia, ”HAYKTUBHOCTh KAaTYIIKH, YHEPTHUS IEKTPUUYECKOTO U MarHUTHOTO MOJIEH, IEpUO U YacToTa KoieOaHui B KoueOaTeIbHOM KOHTYpE,
3apsAd U Chjia TOKa B IMPOUCCCC TapMOHHNYCCKUX SJICKTPOMArHUTHBIX KOJ'IG63HHI>1, q)OKYCHOG pPacCTOAHUEC N ONITUYCCKAA CHUJIa JIMH3BI; IIPHU OIMMCAHUU
MPAaBHJILHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YEMbIX BEIMUWH, UX 0003HAUCHUS U €MHHIIBI; YKA3bIBATh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(1)I/I3I/I‘-I€CKYIO BCIIMYMHY C APYT'UMHU BCIIMUUHAMU

— ONUCHIBATh N3YYCHHBIE KBAHTOBBIC SBIICHUS M MPOIIECCHI, UCTIONB3Ys PU3NUECKIE BEIUYHHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH,
JAJIMHA BOJIHBI 1 9YaCTOTa CBETA, SOHEPTHUA W UMITYJIbC (1)0TOHa, nepuoa mnojypacinanga, SHEPTHUA CBA3U aTOMHBIX AACP, IIPHU OMMMCAHUHN ITPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIONB3yEeMbIX BEIUYHH, WX OOO3HAUEHHWs W EAWHHMIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
CbI/ISI/I"IeCKYIO BCIIMYNHY C APYT'UMHU BEJIMUWHAMU, BBIYUCIIATE 3HAUCHUC (i)l/I3PI‘—ICCKOI71 BCJIIMYHHBI,

— aHATM3HUPOBaTh (DPU3MUECKUE MPOIIECCHl U SBICHUS, UCIONB3Ys (U3NYECKUE 3aKOHBI W MPUHIMUIBL 3aKOH OMa, 3aKOHBI MOCIe-
JOBAaTEeILHOTO W IMAPAJUICIIBHOTO COCJAMHCHHS TPOBOJHUKOB, 3akoH Jxkoyms—IJIeHIa, 3aKkOH JJICKTPOMArHUTHOW WHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETa; ypaBHeHHE DHHINTeHA s Gorodaddexra,
3aKOH COXPAHEHHs SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHS DIIEKTPHUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MAacCOBOTO YHCIIA,
noctynatel bopa, 3aKoH pauoaKTUBHOTO Paclajia; Mpy 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MAaTEMATHUECKOE BRIPAXKEHHUE U
yCIIOBUS (TPaHUIIBI, 00JIACTH ) MPUMEHHUMOCTH;

— OINPpCACTATH HAIIPABJICHNUEC BEKTOPA HHAYKIWMHA MAarHUTHOI'O ITIOJI MIPOBOAHHUKA C TOKOM, CHUJIBI AMHepa 1 CUJIBI HopeHua;



CTPOUTD U OMKCHIBATh N300paXKEeHUE, CO3/[aBaeMOe MJIOCKUM 3€PKaJIOM, TOHKO# JIMH301;
BBIMOJHSATh 3KCIIEPUMEHTBI 110 MCCIICAOBAHUIO (BU3UUCCKHUX SIBIICHUN M MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPECHHUI: Mpu
3TOM (OPMYJIHPOBaTh MPOOJIEMy/3a/lauy M TUIOTE3y y4eOHOrO HSKCIIEPUMEHTAa; COOMpAaTh YCTAHOBKY M3 IPEIJIOKEHHOTO 00OpYIOBaHMUS;
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI;
OCYHICCTBIIATL NPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH; IIPpHU 3TOM BBIGI/IpaTB ONTUMAJILHBLIA CIIOCO0 HU3MCPCHUA U UCIIOJIB30BATh
W3BECTHBIC METO/IbI OIICHKH TIOTPEITHOCTEH U3MEPEHHIA;
UCCIIEI0BATh 3aBUCUMOCTH (DU3NYECKUX BEJIIMYMH C MCIOIb30BAHHUEM MPSMBIX U3MEPEHHIA: TPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH
PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH (PM3MUYCCKUX BEIMYHMH B BUJIC TAOIHUI] U TpadUKOB, A€1aTh BHIBOBI 10 PE3YJIbTATaM HCCIICIOBAHUS;
co0Mro/IaTh TpaBmia 0E30IacHOro Tpy/Jaa IPU MPOBEICHUU UCCICIOBAHUI B paMKaxX y4eOHOTO 3KCIIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIILCKONW U
MIPOCKTHOM JICATEIILHOCTH C UCIIOIb30BAHUEM H3MEPHUTEIbHBIX YCTPONCTB U JIAOOPATOPHOTO 000PY/I0BAHHUS;
peliaTtb paC'—IéTHI)IG 3aa4yu C ABHO 3aIIaHHOI>i (i)I/I3I/I‘-IeCKOI71 MOZCJIBIO, UCITOJIB3YA (1)I/I3I/I'-ICCKI/IG 3aKOHBI U IPUHIMIIBI; HA OCHOBC aHalin3a yCJIIOBHUA
3aJauu BHIOMPATh (PU3UYECKYIO MOJIEINb, BEIACTATh (U3NUECKUE BETUUMHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ PelIeHuUs, TPOBOIUTH PACUETHI U
OLICHUBATh PEATHHOCTD MOJYYCHHOTO 3HAUCHUS (PH3MUCCKOI BETMYMHBL;
peliath KayeCTBCHHBbIC 3aJaui: BBICTPAMBATH JIOTMYECKH HEIPOTHBOPEUYHMBYIO IETIOYKY PACCY)KICHHN C OMOpPOW HA H3yYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (DU3UUCCKHE SIBIICHHUS;
MCIIOJIB30BATh MPH PEHICHUH yUeOHBIX 3a/1a4 COBpEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJIIOTUH JJISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIH H
NpEJCTaBICHU Yy4eOHOW W HAyYHO-TIOMYJAPHONW HH(OpPMAIMK, MOIYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB;, KPUTUYECKH aHAIU3UPOBATH
MoJTy9aeMyto HHPOPMAITHIO;
OOBSICHATh TPHHIMUIBI JEHCTBUS MAIlMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS HMX O€30MACHOTO HCIOJIb30BAHUS B
MOBCETHEBHOM JKU3HHU;
MIPUBOMTH IPUMEPHI BKJIaJa POCCHICKHX M 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B
Pa3BUTHUEC TCXHUKU U TeXHOJ’IOl"HfI;

— HCIIOJIB30BAaTh TEOPETHUCCKUE 3HAHUS MO (PH3UKE B IMOBCEIHEBHOW JKM3HU JUIsl oOecreueHrss 0€30MacHOCTH MPH OOpaIeHuu ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPOHCTBAMH, IS COXPAHCHHUS 37I0POBbS M COOJTIOICHHSI HOPM DKOJIOTHUECKOTO TIOBEACHHUS B OKPYIKaIOIICH cpejie;

— pa6OTaTB B I'pyHIi€ € BBIITIOJIHCHUEM Pa3JIMYHBIX COIUAJIbBHBIX poneﬁ, IJIaHUPOBATH pa60Ty IpyIMIibl, pallHOHAJIIBHO paCpeaACIATh
0013aHHOCTH U IUIaHUPOBATh ACATCIBHOCTE B HECCTAHAAPTHBIX CUTYyALUAX, AJICKBATHO OLCHUBATH BKJIAA KaAXIOTIO U3 YYACTHUKOB I'DYIIIBI B
peuIcHuc paCCManHBaCMOﬁ HpO6HeMBI.



TemaTuyeckoe MIIAHMPOBaAHUE

10 KJIACC
JJIeKTPOHHbIE
Ne w/n Tema pasgesa KoanuyecTBo 4acos E)I:;:zl::::ab;zbnme
pecypchl

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS 2 https://sberclass.ru/

11 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS https://apkpro.ru/
https://www.mgpu.ru/

Paznen 2. Mexannka 18 https://physicon.ru/eor-list/
2.1 Kunemarnka https://instrao.ru/
2.2 Junamuka http://examen-media.ru/
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE

Paznen 3. Mouiekyjsipaasi pu3nKa ¥ TEPMOIHHAMHUKA 24
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH 9
3.2 OCHOBBI TEPMOJUHAMUKHI 10
3.3 ArperatHble cocTostHHS BetecTBa. Da3oBbie mepexos 5

Paznen 4. DiekTpoaAnHaMUKAa 22
4.1 DneKTpocTaThKa 10
4.2 ITocTosiHHBIN neKTpUYECKUi TOK. TOKH B pa3IM4HbIX Cpelax 12

2
Paznen 6. O6o0maromee noBTOpeHue
68

Hroro

11 KJIACC



https://sberclass.ru/
https://apkpro.ru/
https://www.mgpu.ru/
https://physicon.ru/eor-list/
https://instrao.ru/
http://examen-media.ru/

DJIEeKTPOHHbBIE

Ne m/n Tema pa3snena KosmuecTBo yacos (unposie)
o0pa3oBaTtejibHbIE
pecypchbl

Paznea 1. Duexkrpoamnamuka 11 https://sberclass.ru/
11 MarnuTHOe nosie. DJIeKTpOMarHuTHas MHAYKIUS 11 https://apkpro.ru/
https://www.mgpu.ru/
Paspen 2. Koebanns u BOIHbI 24 https://physicon.ru/eor-list/
2.1 MexaHHUYECKUE U DJICKTPOMArHUTHBIC KOJIeOaH s 9 https://instrao.ru/
2.2 MeXaHHYECKUE U DIIEKTPOMArHUTHBIE BOJIHBI 5 http://examen-media.ru/
2.3 OnTuka 10
Paznen 3. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH
3.1 OcCHOBBI crieManbHON TEOPUH OTHOCUTEIBHOCTU 4
Pa3nen 4. KBanroBasi pusznka 15
4.1 DNeMEeHThI KBAHTOBOW ONTHKU 6
4.2 CrpoeHne aToma 4
4.3 ATOMHOE S1pO 5
Paznea 5. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU 7
5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7
Paznen 6. O0o01maromee nNoBTOpeHue 7
68

Hrtoro
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