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Conep:xxanmne y4eOHOI0 nmpeamera
(0a30BbIil YPOBEHD)

10 kiace

PA3AEJ 1. ®U3NKA U METO/IbIl HAYYHOI'O I[TIO3HAHUA

®usnka — Hayka o npupoje. Haydnbsie MeToabl O3HaHMS OKPYIKaroLero mupa. Pois skcnepuMenTa
U TEOPUH B IIPOLIECCE TO3HAHUS NPUPOJIbL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nueckux siBICHUN U mpoueccoB. Hayunelerumnoresbl. OU3HUECKUE 3aKOHBI U
TEOpHH. I"paHuIbl NPUMEHUMOCTH (PU3HUYECKHX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Posib u Mecto Gu3uku B (GOPMUPOBAHUN COBPEMEHHOM HAyYHOW KapTHUHBI MHUpPA, B MPAKTUYECKOMH
NEeITEIbHOCTH JIOACH.

Hemoncmpayuu

1. AnanoroBsle U HU(POBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIbIOTEPHBIE TATYHKU.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexanudeckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BibkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenieHne, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHalIbHOMN
TOUYKH, UX MPOEKIHMHU HA OCU CUCTEMbI KoopauHaT. ClloKeHHE NEepEeMEUICHUN U CI0XKEHHE CKOPOCTEH.
PaBHOMEpPHOE M PABHOYCKOPEHHOE NIPSIMOJIMHEWHOE JABUKEHUE.

['paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHsS, MYTH U TMEPEeMEUICHHUs MaTepHalbHOM
TOYKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHUSI.

KpuBonuHueiiHoe nBuxeHue. J[BI)KEHHE MaTEpUAIBbHOM TOYKU IO OKPYXHOCTH C IOCTOSHHOH IO
MOJIYJIIO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JWHEWHas CKopocTh. llepuon u wyactota oOpaiieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumereHue. CiuJIOMeTp, IBMKEHUE CHAPSI0B, LIEMHbIE
U pEMEHHBIE NIEpEIayn.

Hemoncmpayuu

1.Mogenb cucTemMbl OTCUETA, MILTIOCTPALMS KHHEMAaTUUECKHUX XapaKTEPUCTUK JBUKEHHUSL.

2. IIpeoOpa3zoBaHue ABMIKEHUH € UCTIOJIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

3. IlaneHue Tein B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4.HaOmroneHue 1BUKEHUS Tea, OpPOLIEHHOTO MOJ1 YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

5. M3mMepeHne yCKOpeHusi CBOOOIHOTO MaJeHUS.

6. HanpasneHue ckopocTu pu JBUKEHHUH IO OKPY>KHOCTH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. V3yueHue HepaBHOMEPHOTO JIBM)KEHUS C LIEIIbIO OMPEIeNIeHNsI MTHOBEHHOM CKOPOCTH.

2. HccnenoBanue COOTHOLIEHUS MEXKy TYTSAMHU, TPOWIEHHBIMHU TEJIOM 32 [TOCJIEA0BATEIbHBIC PaBHBIE
IIPOMEXYTKH BPEMEHM IIPU PAaBHOYCKOPEHHOM JBM)KEHHUH C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

3. M3yueHune NBUKEHUS IIAPUKA B BA3KOW KUJIKOCTH.

4. V3yyeHue ABWKEHHS Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

ITpunnun otHOcuTenbHOCTH ['anunes. [lepssiii 3akoH HeroTOHA.

NHepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1151 MaTepuaibHON TOUYKH.
Tperunii 3akoH HbIOTOHA 17151 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenne. Buapl Tpenus (mokosi, ckoiapxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHUs



CKOJIbXKEHHUS U cuiia TpeHus nokosi. Koadduuuent tpenns. Cuna conpoTUBICHUS NP ABIKEHUH TeJa B
JKUJKOCTHU WJIM Tase.

[ToctynarenpHO€e 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPO- IO TEa.

MoOMEHT Cuiibl OTHOCUTEIBHO OCH BpaueHus. [1nedo cuibl. Y cnoBus paBHOBeCUs: TBEPAOTO TeENA.

Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: OAINUITHUKY, TBUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu
SIBrieHne nHepuuH.
CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.
Bropoii 3akoH HeroToHa.
N3mepenue cu.
Crnosxenue cui.
3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jie(opMaIiu.
Hesecomocts. Bec Tena rpu yCKOPEHHOM MMOIBbEME U TTAJICHHUH.
CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.
. YcioBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

1. V3yuenue nBMKeHUs Opycka 1o HaKJIOHHOM MIIOCKOCTH.

2.WccnenoBanue 3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HHUKAIOLIUX B MPYKUHE U PE3UHOBOM 00paslie,
OT ux nedopmManuu.

3. HccnenoBanue ycioBuid paBHOBECHS TBEPOTO TENIA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akoHbI COXpaHEeHHUs] B MeXaHUKe

Hmnynsc MaTepuanbHON TOYKH (Tea), CHCTEMbl MaTEpUAIbHBIX TOYEK. VIMITyIbC CHUIIBI U H3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXpa- HEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckas sHeprus MatepuaabHOM TOUukH. Teopema 00 U3MEHEHUN KHHETUUECKON SHEPTUH.

[TorennuanbHas »sHeprus. I[loTeHumanbHas SHeEprus ynpyro aAeGOpMUPOBAHHOM TPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMANIbHBIE CHIIbI. CBSI3b paObOTHl HE- NOTEHUUAIBHBIX CHII C U3MEHEHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAHUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. BOAOMET, KONEP, NMPYKUHHBIM ITUCTOJIET,
JBUJKEHUE PAKET.

Hemoncmpayuu

1. 3aKOH COXpaHEHUs UMITYJIbCA.

2. PeaxTnBHOE NBMKEHUE.

3. Ilepexon MOTEHIMATBHOM SHEPTUH B KHHETUYECKYIO U 00paT- HO.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot

1. 3ydenue abCOIIOTHO HEYNIPYTOro yaapa ¢ MOMOIIbIO IBYX OMHAKOBBIX HUTSHBIX MasiTHUKOB.

2. UccnenoBanue cBsizu pabOTHI CHIIBI ¢ M3MEHEHHMEM MEXAaHWYECKOW SHEepruu Tejla Ha MpUMepe
PacCTsKEHUS PE3UHOBOTO KIyTa.

©0oNoOGORr®NRE

PA3EJI 3. MOJIEKVJIAAPHASA ®U3UKA U TEPMOJNHAMUKA

Tema 1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKON TEOPUH

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJICKYJISPHO-KMHETHYECKOH TEOpUHM M HX ONBITHOE OOOCHOBaHHE.
bpoyHnosckoe asmxkenue. uddysusa. Xapakrep ABMKEHUS U B3aUMOJECICTBHS YacTUIl BemiecTBa. Moze-
JIM CTPOEHUS T'a30B, KHUJIKOCTEN U TBEP/IBIX TEJ K 0OBICHEHNE CBOMCTB BELIECTBAa HA OCHOBE ATHUX MOJIEIIEH.
Macca u pazmepsl moaekyn. Konmnuectso Bemectsa. [locTtostHHas ABoraapo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO- KUHETUYECKOW TEOPUU UIEAIBHOIO
ra3a. AOCotoTHas TeMrneparypa Kak Mepa cpeHeil KHHETUYECKOM SHEepPTruu TEIOBOrO IBUKEHUS YaCTHI]
raza. [lIkama temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knanelipona. 3akoH
Janerona. M3omporecchl B HICAIBHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM BeiecTBa. I paduyeckoe



MPEJICTAaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHerue: TepMOMETp, OapoMeTp.

Hemoncmpayuu

1. OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BElIeCTBa, poTorpaduu MOJEKYJ OpraHM4eCKHX
COEMHEHUM.

2. Ompitel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.
Mopeib, HIUTIOCTPUPYIOLIAs TPUPOTY JABJICHUS ra3a Ha CTEHKHU Cocy/a.

. OnpITHI, WIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UJI€ATIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot

1. Ompenenenue Macchl BO3AyXa B KIIACCHOW KOMHATE€ HA OCHOBE M3MEpPEHUN 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEK/Ty ITapaMeTpaMU COCTOSIHUS Pa3pekeHHOTO rasa.

Tema 2. OCHOBBI TEPMOAUHAMHUKH

TepMmoannamuyeckasi cucteMa. BHYTpeHHsIsI SHEpPTrUs TePMOJUHAMUYECKONW CUCTEMBI U CIOCOOBI e
n3meHeHus1. KomnuecTBo TerioTsl u pabota. BHyTpeHHsIs S3HEPTUst 0JHOATOMHOIO UCaIbHOTO Ta3a. Buabl
TEIJIONEepelayl: TEIUIONPOBOJHOCTb, KOHBEKLHUS, HW3JIy4€HHE. YAelIbHAas TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBO TEIIOTHI Mpy TEIIonepeaye.

[Tonsitue 006 agnabatHom mporiecce. [lepBriii 3akoH TepMoarHaAMuKH. [IpuMeHneHrne nepBoro 3akoHa
TEPMOJMHAMHUKH K u3omporeccam. I padudeckas nHTeprperanus padboTsl rasa.

Bropoii 3akon TepmoannamMuky. HeobpaTuMoCTh IPOLIECCOB B MIPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIBL AeCTBHS TEIIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUH B TEIJIOBBIX
mammHax. KIIJ[ teroBori mMammubl. Iukn Kapao um ero KIIJ[. Dxomormueckue mpoOIeMbl
TEMJIO3HEPTeTUKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npuMeHeHue: JBUTATE€Nlb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOMUIIbHUK, KOHAUITHOHED.

Hemoncmpayuu

1.M3MeHeHne BHYTPEHHEN SHEPTUH TeJla TIPU COBEPIICHUH pa- OOTHI: BBUIET MPOOKU U3 OYTHUIKU MO/
JNEeICTBHEM  CXaToro BO3AyXa, HarpeBaHue oddupa B JaTYyHHOM TpyOke MyTéM  TpeHUs
(BUICOIEMOHCTpAITHS ).

2.3MeHeHue BHYTPEHHEH SHEPTUU (TeMIIepaTyphl) Teja MpH Terionepeaaye.

3.OmbIT M0 a1nabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHHBOM).

4.Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUSsl, PEAaKTUBHOTO JABUTATENs.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. I3MepeHue yaeabHOM TEMI0EMKOCTH.

Tema 3. ArperatHblie cOCTOSIHUA BellecTBa. ®a3oBbie Mepexo/abl

[TapooOpa3oBanre u KoHAeHcarus. VcnmapeHue u kumneHue. AOCOMIOTHAsT W OTHOCHUTENIbHAS
BJIQXKHOCTH BO3yxa. HachlmeHHbI nap. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBUCUMOCTh TeMIlepa-
TYpbl KUTIEHUS OT JIaBJICHUA.

TBépmoe tenmo. Kpucrannmuyeckue u amopdHble Tena. AHU3OTPONHS CBOMCTB KpHCTaLIOB. JKuakue
kpuctamuisl. CoBpeMeHHbIE MaTepuaibl. [laBienne u KpucTaumm3anus. Y aeinbHash TeIyIoTa TUIaBJICHHUS.
CyO6numarusi.

YpaBHEHHE TEIUIOBOTO OalaHca.

Texnuueckue ycmpoucmea u npakmudeckoe npumerneHue. TUTPOMETP U IICUXPOMETP, KaJTIOPUMETD,
TEXHOJIOTHH TMOJTyYEHHUS CO-

NOo oMW



BPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Hemoncmpayuu

1. CBoiicTBa HaCBIILIEHHBIX IapOB.

2. Kurienue npy NOHWKEHHOM JIaBJICHUU.

3. CnocoObl U3MepeHNUs BIaKHOCTH.

4. HabmoieHue HarpeBaHusl U MJIaBJICHUS KPUCTAITNYECKOrO BEIIeCTBa.

5. JleMoHCTpaIusi KPUCTAILIOB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

1. I3MepeHne OTHOCUTEIbHON BIAXKHOCTH BO3IyXa.

PA3AEJT 4. DJIEKTPOAMHAMUKA

Tema 1. DekTpocTraTuka

OnekTpu3anusa Tel. ODJeKTpuueckuil 3apsia. [[Ba Buaa snekTpudeckux 3apsiaoB. [IpoBoaHHKH,
JURJIEKTPUKY U TIOJIYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOIO 3apsja.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIN 3JIEKTPUUECKUH 3apsij. DIIEKTPUUECKOE MOJIE.
HanpsbkéHHOCTh  3ytekTpHuyeckoro mnosst. [IpuHOun Ccynepnosuuuy 3JIEKTPUYECKUX Nosed. JIuHumn
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexkrpocratuueckoro mnoss. [lorenuuan. PasHocts mnoreHnuanoB. IlpoBoaHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM MoJe. J(uanekrpuyeckas NpoOHUIAEMOCTb.

OnekTpoéMkocTh. KonneHncaTop. Di1eKTpoEMKOCTh IIIIOCKOI0 KOHAEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOH/JIEHCATOopa.

Texnuueckue ycmpoticmea U  HNpaKmMuyeckoe  NpuMeHeHue:  BIEKTPOCKON,  AIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHIACHCATOP, KONMUPOBAIBHBIN ammapar,
CTPYHHBIN IPUHTED.

Hemoncmpayuu
VY eTpoiCTBO U IPUHLKUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmopeiicTBre HaRNEKTPU30BAHHBIX TEJT.
DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.
[IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE.
DnexTpocTaTUYecKas 3aluTa.

6. JIMDJIEKTPUKH B AIEKTPOCTATUYECKOM II0JIE.

7.3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IIJIOLAAHN IIJIACTHH, PACCTOSTHUS MEXTY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

8. DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. I3MepeHue 271eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIH JIeKTpUYecKUil TOK. Toku B pa3JM4YHBIX cpegax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS dJIEKTpUYecKoro Toka. crounuku Toka. Cuia Toka.
[TocTosAHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka LHenu.

ONEKTPUYECKOE CONpPOTUBIIEHUE. YIEJIbHOE CONPOTHBIEHHE BelecTBa. llocienoBaTenbHoe,
NapauIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyins-Jlennia. MoImHOCT 3IEKTPUIECKOTO TOKa.

OJC u BHYTpeHHEE COINpPOTUBICHHE HCTOYHHMKA Toka. 3akoH Oma Il TOJNHOW (3aMKHYTOM)
3NIEKTpUYeCcKOoM 1enu. KopoTkoe 3aMbIKaHKeE.

OJIEKTpOHHAsA NPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTH CONPOTHBIIEHHS METALUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAsI U MPUMECHasi MPOBOJIUMOCTh MOJIYNpoBOAHUKOB. CBoiicTBa p—N-
nepexona. [loxynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B paCTBOPaX M paciuiaBax 3JIEKTPOJIUTOB.

DIEKTPONUTHYECKAs! AUCCOLUALMS. DIEKTPOIIHU3.

DJIEKTPUUYECKUH TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monuus. [Inazma.

Texnuueckue ycmpoucmea u npaKmuyeckKoe npumeHeHue. aMIIepMeTp, BOJIBTMETpP, peocTar,

ahrwDnhPRE



UCTOYHUKU TOKA, SJICKTPOHATPEBATENBHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKYyMHBIH JAHOJ, TEPMHUCTOPHl U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA AUOM,
rajbBaHUKa.

Hemoncmpayuu

1.U3mepenue cuiibl TOKa U HAMPSHKEHUSL.

2.3aBUCUMOCTb CONPOTHUBIICHUS LIWJIMHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IJIOIIAM ONEPEYHOTO
CEYEHMS U MaTepH- aja.

3.CMelaHHOe COeIMHEHNE TIPOBOIHUKOB.

4. 1Tpsmoe wu3mepenne IJ[C. KopoTkoe 3amMblkaHME TaJbBAHUYECKOIO HJIEMEHTAa W OICHKA
BHYTPEHHETO COMPOTUBIICHUS.

5.3aBUCUMOCTb COIIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

6.1IpoBOAMMOCTD 3JEKTPOJIUTOB.

7.VlckpoBoO# pa3psil ¥ IPOBOJUMOCTb BO3yXa.

8.OIHOCTOPOHHSS MPOBOJAUMOCTD JUOAA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

1. V3y4yeHue CMEaHHOro COEAMHEHUS PE3UCTOPOB.

2. Uzmepenne D/IC ncrouHrka TOKa U €ro BHYTPEHHETO COMPOTUBIICHHUS.

3. Habmronenue snexTposmsa.

MEXIIPEAMETHBIE CBA31

W3ydenune kypca ¢usnku 6a30Boro ypoBHs B 10 Ktacce OCyIIEeCTBISETCS ¢ YIETOM COJIePIKATEITHHBIX
MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesxicnpeomemusie nOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4HbIM (akT, TrUnore3a, Qu3nueckas BEJIWYWHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCICPUMEHT,
MOJIeJTUPOBAaHUE, MOJIETb, H3MEPEHHUE.

Mamemamuka: peuieHHe CHCTEMbl ypaBHEHUH; NuHEiHas ¢GyHKIUS, mapaborna, rumepbona, uX
rpaduKu ¥ CBOWCTBA; TPUTOHOMETpPUYCCKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTECHC; OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO; BEKTOPHI M UX MPOEKIIMU Ha OCU KOOPJIMUHAT, CII0’KEHHE BEKTOPOB.

buonozua: Mexannueckoe ABWKEHHE B KUBOU mpupoje, auddysus, ocMoc, TEII000MEH >KUBBIX
OpPTaHU3MOB (BH/IbI TEIUIONIEPEIAYH, TETUIOBOS PABHOBECHE), DIIEKTPUICCKHUE SIBIICHUS B KHUBOU MTPHPOJIC.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPMABIX TeN, KHUIKOCTEH W Ta30B, JJIEKTPUUYCCKHE CBOWCTBA METAJLIOB,
ANEKTPOIUTHYCCKAS JTUCCOIMAIINS, TATbBAHNKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusn: nipeodpazoBaHue IBMKCHHUIA C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPCHUS B TEXHHUKE,
MOIITUITHAKY, WCIIOJIb30BAHNE 3aKOHA COXpAHCHHS HMMITYJIbca B TEXHHUKE (pakeTa, BOJAOMET WM T. II.),
JBUTATENh BHYTPEHHET O CTOpaHus, apoBas TypOuHa, OLITOBOI XOJIOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJTyYEHUSI CO- BPEMEHHBIX MaTepHaiOB, B TOM UYHCJIC HAHOMATEPHAJIOB, W HAHOTEXHOJIOTHH,
JNIEKTPOCTATHUYECKAs  3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPHHTED,
AIEKTpOHArpeBaTeNbHbIE MPUOOPHI, YEKTPOOCBETUTENHHBIC TPHOOPHI, TAIbBAHHUKA.

11 kiaace

PA3JIEJI 4. JIEKTPOJUHAMUKA

Tema 3. MarauTtHoe moJie. JJIeKTPOMATHUTHAS HHAYKIMS

IlocTostHHBIE MarHuThel. B3amMonelcTBHE IIOCTOSHHBIX MarHuToB. MarnutHoe mosue. Bekrop
MarHMTHOM WHAYKUMU. IIpHHIMI cyneprno3uuuMyM MarHUTHBIX MOJeH. JIMHMM MarHUTHOW WMHIYKIMH.
Kapruna nuHui MarHuTHOW MHAYKIIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MarautHoe 1oje NpoBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIMM MarHUTHOTIO MOJI JUIMHHOTO
IPSIMOrO NPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOAHMKA, KaTyIIKH ¢ TOKOM. OmblTr Opcrexa.
B3anmopencTere NpoOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ mMonaynab M HamnpasiieHuE. JIBMKEHHME 3apsHKEHHOM YacTHIBl B OJHOPOJHOM



MarHuTHOM noje. Pabora cubl JlopeHia.

SBieHHE ANEKTPOMAarHUTHOW MHAYKUIHMH. [ToToKk BekTopa MarHUTHON MHAYKIMU. DJIC MHAYKIUU.
3aKOH AJEeKTpOMarHuTHOW nHAYKuuu Papases.

Buxpeoe snexkrtpuyeckoe mnosne. IC MHAYKIMM B NPOBOJHUKE, IBHXKYIIEMCS IOCTYHAaTEIbHO B
OJIHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenua.

NunyktuBHocTh. SBiaenue camounaykuuu. OAC caMOMHIYKIMU. DHEPrusi MArHUTHOTO IO
KAaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JIE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: MOCTOSHHbIE MarHUThI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS TI€Yb.

Hemoncmpayuu

1.0mbIT Opcrena.

2.OTKJIOHEHHE AJIEKTPOHHOTO ITyYKa MArHUTHBIM MOJIEM.

3.JIuHNYM HHYKITUY MarHUTHOTO TTOJISL.

4.B3auMoielicTBUE IBYX MPOBOJIHUKOB C TOKOM.

5.Cuna Ammnepa.

6./letictBue cuibl JIopeHIa Ha HOHBI YJICKTPOJIHTA.

7.5IBneHne IIEKTPOMArHUTHOW MHAYKIIUHU.

8.IIpaBuio JleHma.

9.3aBucumocts I/1C HHAYKIUN OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TIOTOKA.

10.41BneHne caMOMHTYKITHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. V3yyeHue MarauTHOrO MOJsl KATYIIKHA C TOKOM.

2. UccnenoBanue NeWCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

3. UccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHbBI

Tema 1. Mexanu4yecKkue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebartenbnas cuctema. CBoOonHBIE MexaHWueckue Konebanus. ['apMoHHMuYeckue KoseOaHus.
[Tepuon, yactora, ammutyaa u (aza konedbanuit. [IpyxkuHHBIH MasTHUK. MaremMaTuuecKuil MasTHUK.
VYpaBHeHHe rapMOHUYeCKNX Konebanuit. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIEOaHUSX.

Konebatenbubrit koHTYp. CBOOOHBIE NIEKTPOMATrHUTHBIE KOJIE0aHUS B UICATLHOM KOJeOaTeTbHOM
KOHTYpe. AHAJIOTUs MEXIY MEXaHUYECKUMHU U JIEKTPOMarHUTHBIMU Kosiebanusimu. @opmyna Tomcona.
3aKOH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM KOJeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolmux KoiaebaHusx. BeIHyXIeHHbIE MeXxaHH4ecKHne Konebanus. Pe3oHanc.
BriHy X 1I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHUSI.

[lepemennbiii  Tok. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUITBI TOKA U HAMIPSDKEHUS.

Tpancdopmarop. [IponsBoacTBo, epeaada u MoTpedIeHNE dMEKTPUIECKON YIHEPTUU. DKOJTOTHIECKHE
PUCKH TIPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa UCHoIb30BaHUS 3JIEKTPOIHEPTUU B MIOBCETHEBHOM
SKU3HH.

Texnuueckue ycmpoucmea u npakmudeckoe npumeHenue: SICKTPUUECKUA 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, JIMHUM 3JIEKTpOINepeaay.

Hemoncmpayuu

1.UccnenoBanue mnapamMeTpoB KoOJeOATEIBHOW CHUCTEMBbl (MPYXUHHBIA WJIM MaTeMaTHYEeCKUI
MasITHUK).

2.Ha0mroteHne 3aTyxaroniux KojaeOaHu.

3.MccrnenmoBanne CBOWCTB BBIHYXACHHBIX KOJICOAHHIA.

4.Habnronenue pe3oHaHca.

5.CB0OOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcmmorpaMMbl (3aBHCHMOCTH CUJIBI TOKA U HAMIPSHKCHHSI OT BPEMEHH) JIJISl SJIEKTPOMArHUTHBIX

KOJIeOaHUiA.



7. Pe3oHaHC mpHU TMOCHEAOBATENILHOM COCAMHEHUU PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOpA.

8.Mozenp TMHUH JIEKTPONepeaayH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

1.ViccnenoBanue 3aBUCHUMOCTH MEPHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl

rpysa.
2.VccnenoBanue mepeMEeHHOrO0 TOKa B IEMH M3 IOCIENIO0BATENBHO COCTUHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHu4yecKue U JIEKTPOMATHUTHbIE BOJIHbBI

Mexanuueckue BOJIHBI, YCI0BHs pacnpocTpaneHus. [lepuoa. CkopocTh pacnpocTpaHEHUs U JJIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BoJHBL. UHTepdepenius u nudpakius MeXaHn4ecKuX BOJH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

ODJIEKTPOMArHUTHBIC BOJHBI. YCIIOBHS M3JTy4CHHs 3JICKTPOMArHUTHBIX BOJIH. B3anMHast OpueHTarust
BekTopoB E, B, v B 3nexkrpomarHuTHOW BoJIHE. CBOMCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
npeoMIICHUE, MoJsipyu3anus, Judpakiws, narepdeperims. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[Ixana snekTpoMarHuTHHIX BOJIH. [I[pruMeHeHrEe STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[lpuHuuMnel  paavocBsi3u U TeleBHACHMS. Paguonokanusi. DJEKTPOMArHUTHOE 3arps3HEHUe
OKpYyKawllel cpenbl. TeXHUYECKHe YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKalbHbIE
WHCTPYMEHTBHI, YJIbTPA3BYKOBAsI UArHOCTHKA B TEXHUKE U MEULIMHE, pajap, paIuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Hemoncmpayuu

1.O6pazoBanue U pacpoCTpaHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJH.

2.KoneOmromieecs Teno Kak HCTOUYHUK 3BYKa.

3.Habmonenue oTpaxxeHus U MPETOMIICHUSI MEXaHUIECKUX BOJIH.

4.HabmoaeHue uateppepeHnn 1 Juppakiiud MEXaHUYECKUX BOJIH.

5.3BYKOBOI pe30HaHC.

6. Ha0urroieHne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYOW U 9YaCTOTON KOJeOaHuUH.

7.UccnenoBaHne CBONCTB SJEKTPOMArHUTHBIX BOJIH: OTpPaXK€HUE, MPENIOMIICHHE, MOJspU3alus,
nudpakuus, UHTephepeHIus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpsmonrHeitHOE pacipoCcTpaHEHUE CBETA B OAHOPOIHOM cpeae. JIyu cBera.
Toueunslil ucTouHUK cBeTa. OTpakeHUe cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHne n300pakeHuil B
IUIOCKOM 3€pKalie.

[Tpenomnenue cBeTa. 3aKOHBI IPETOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3zaTenb npenomienus. [Tonnoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi MoJIHOro BHYyTPEHHET0 OTPaKEeHHUS.

Hucnepcust ceeta. CnoxxHbIi coctaB Oemoro ceera. [[Ber. CoOuparonue U paccenBaroOmue JHMH3HI.
Tonkas nun3a. DokycHOe paccTosiHME U ONTHYecKas cujia TOHKOM nuH3bl. [locTpoenne n3obpaxeHuil B
COOMpAOIINX M pacCerBarOMIMX JuH3aX. Dopmyra TOHKOHM TUH3EL. YBEeTUUEHUE, 1aBaeMOoe TNH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

BonnoBass ontuka. UMuaTepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKU. Y CIOBHUS HAOIOIECHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEP(PEPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. Judpakumonnas pemérka. YciaoBue HaOMIOACHHS TIaBHBIX MaKCUMYMOB IPHU
NaJICHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuueckue ycmpoiicmea u npaxmuieckoe npumeneHue: OYKH, ymna, poroannapart, MpOEKIUOHHBINA
anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, AU(PPAKIIMOHHAS PEIETKA, MOISPOU.

Hemoncmpayuu

1. IIpssMonuHEITHOE pacIpoCTpaHEeHHUE, OTPAKECHUE U TIpesioMyieHre cBeTa. OnTHYeCKre MpruOOpHI.

2.1TomHOE BHYTpEHHEE OTpakeHue. Moienb CBeToBO/Ia.

3.UccnenoBanue cBOMCTB M300paKEHUH B JTMH3AX.

4. Mojenu MUKpPOCKOIa, TEECKOIIa.

5.Habmonenue natepdepeHIny cBera.



6.HaGnronenue nudpakuuu cera.

7.Habmroienne qucnepcuu CBeTa.

8.IloydeHune crieKkTpa ¢ TOMOIMIBIO TIPU3MBI.

9.1lonyueHue crieKTpa ¢ MOMOIIBIO AU(GPAKIIMOHHON PEIIETKH.
10. HabmroaeHue momsipusanuy CBeTa.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat
1."3mepenne mokazaress MpeIoMIICHUs CTEKJIA.
2.MccnenoBanue CBOMCTB M300pakKeHUH B JTIMH3aX.
3.Habmronenne nucriepcuu cBera.

PA3JIEJI 6. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'paHnnBI  NPUMEHMMOCTM  KJIIACCHMYECKOW  MeXaHMKW. IlocTynaTel  cnenuanbHOM — TEOPUH
OTHOCHUTEJIBHOCTU: MHBAaPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe€, IPHUHLUI OTHOCUTEIBHOCTU
OWHINTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U COKPAIIEHUE JAJIUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChI ¢ 3HepFI/Ieﬁ " UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTHUIIbI. BHGPFI/ISI IIOKOA.

PA3AEJI 7. KBAHTOBAS ®U3NKA

Tema 1. Di1eMeHThI KBAHTOBOH ONTHKH
®oronsl. Dopmyna [Inanka cBs3u 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPrUsi U UMIYIbC GOTOHA.

OtkpeiTue u uccienoBanue ¢ororpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (oTodddexrta.
VYpasuenue DitamreitHa 11 porodddexra. «KpacHas rpanuna» porodddexra.
Jasnenue cBera. OnbiTel [1. H. JIeObeneBa. Xumudeckoe IelCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. (OTOIIEMEHT, (POTOJATUNK, CONHEUHAsS
6arapesi, CBETOIUO/I.

Hemoncmpayuu

1.®oro3ddexT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

2.MccnenoBaHue 3aKOHOB BHEIIHEro GpoTtoaddekra.

3.Ceeroauo.

4.ConneuHas Oatapes.

Tema 2. CTpoenne aToma

Mogens aroma Tomcona. OneiTel Pesepdopna no paccesHuto anbha-uactuu. [Inanerapuas Monenb
atoma. Iloctynarel bopa. U3nydyenue u mornomenue (GOTOHOB NMPHU MEPEXOie aTromMa C OJHOIO YPOBHS
SHEpruu Ha Apyroi. Buasl cnektpos. CriekTp ypOBHEH SHEPrUH aTOMa BOJOPO/A.

BousiHoBgI€ cBOMcTBa yacTull. Bosnsl ne bpoinsa. KopmyckyisipHO-BOJIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

Texnuueckue ycmpoticmea u npaKkmuieckoe npumeHenue: CUEK- TPaIbHbIM aHaIM3 (CIEKTPOCKOMN),
Ja3ep, KBAaHTOBBII KOMIIBIOTEP.

Hemoncmpayuu

1.Mopens onbita Pezepdopaa.

2.0npeneneHne JTUHBI BOJTHBI JIa3epa.

3.Habmtonenne nuHeiuaTIX CIEKTPOB U3JTyYEHHS.

4 Jlazep.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. HaGmroenre TMHEHYaTOro CreKTpa.

Tema 3. ATomHoOe s1ApO

OKCHEepUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHUS s/ipa. OTKphITHE PaliOaKTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHno coctaBa paguoaKkTUBHOrO u3nmydeHus. CBoiicTBa anbda-, Oera-, raMma-
u3nydeHus. BnusHue painoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA U HelTpoHa. HykionHas mozens siapa IeiizenOepra—LlBanenko. 3apsa sipa.
Maccosoe uncio sapa. M30tomnsl.

Anbda-pacniaz. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacma.



[Mamma-u3nyuenue. 3aKOH paIMOAKTUBHOTO pacrajia.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peaktop. TepmosimepHblli cuHTe3. [IpoOieMbl M TMEPCIEKTHBBI SIACPHONH SHEPTrEeTHUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeicTBUSA. EqUHCTBO (hr3nueckoit KapTUHBI MUpa.

Texnuyeckue ycmpoticmeéa u npakmuyeckoe npumeHenue: JNO3UMETp, kamepa BuibcoHa, siiepHbIN
peakTop, aToMHasi 6oM0a.

Hemoncmpayuu

1. CuéTurK MOHU3UPYIOIUX YACTHLI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

1. UccnenoBanue TpeKoB YacTHUIl (110 TOTOBBIM (oTorpadusm).

PA3AEJI 8. DJIEMEHTBI ACTPOHOMUU N1 ACTPODOU3NKU

Ortanel pa3BuTHs acTpoHoMUH. [IpuKinagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Bé3anoro neb6a. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE JIBUKCHHUE.

CounHeuHas cucrema.

Connue. ConneuHas akTMBHOCTh. Mcrounuk sHeprum CosHuA M 3BE3A. 3BE3ABI, UX OCHOBHBIC
XapakTepucTuku. Jlnarpamma

«CTIEKTpaJIbHBIN KI1aCC — CBETUMOCTB». 3BE3/1bI IIABHOM IOCIIE0BATEIbHOCTH. 3aBUCUMOCTh «Macca
— CBETUMOCTb» AJIs 3BE3]] [NIaBHOW IOCIEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHune 38€34. CoBpeMEHHbIE
IIPEJICTaBICHUs O IPOMCXO0XKIEHUH U 3BoonMy CoHIa U 3BE37]. OTallbl )KU3HU 3BE3N.

Mueunsiii [Tyte — nama [Manaktuka. Ilonoxxenue u npuxenue Connua B ['anaktuke. TUIBI raJakTUK.
Panuoranaktuku 1 kBazapbl. YEpHbIE ABIPHI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. PazOeranue ramaktuk. Teopust Bossmioro
B3pbIBA. PEMKTOBOE M3ITydeHHE.

Macmra6Has ctpyktypa Beenennoil. Meraranaktuka. Hepeménnsle mpo6aeMbl aCTpOHOMUHU.

VYueHnndeckne HaOMOAEHUS

1.HaGmroieHust HEBOOPYKEHHBIM TIJIA30M C HCMOJb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUH [UIs
orpezieNieHus MOJI0KEeHUs HEOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MIOJIYIIAPHUSL U IPKUE 3BE3MBI.

2.HaOmronenus B teneckon JIynel, muianer, Mueunoro Ilyrtu.

OBOBHIAIOIIEE ITOBTOPEHUME

Posb pu3uky 1 acTpOHOMHMH B SKOHOMHYECKOM, TEXHOJIOTMUECKOH, COITUAIbHON U 3THUECKOH cdepax
JeSITeIbHOCTH YeNIOBEKa; pojib U MECTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHON Hay4HOU Kap- THHE MUpA;
poiib Qu3nyeckoi TeopuH B (OPMHUPOBAHUU IMPENCTaBICHUN O (U3MYECKON KapTHHE MHUpPA, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHA O

MPUPOJIE.

MEXIIPEAMETHBIE CBA3U

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHA B 11 Kitacce OCymIeCTBISIETCS ¢ YIETOM COAEpIKATEIBHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAMUA, CEA3AHHbIE C U3YYCHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4yHBId (akT, TUMoTe3a, (U3MUeCKas BENWYMHA, 3aKOH, TEOpHs, HAOMIOJAeHHE, OSKCIEPUMEHT,
MOJIeTMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl YPaBHEHHI, TPUTOHOMETpUYECKHEe (DYHKIIUU: CHHYC, KOCHUHYC,
TAQHT'€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO; BEKTOPHl U MX MPOEKLUHUU HA OCH
KOOpJMHAT, CJIO)KEHHWE BEKTOPOB; IMPOU3BOAHBIC JJIEMEHTAPHBIX (DYHKIUH;, NpPU3HAKK TOHAOOHS
TPEYroJIbHUKOB, OMPEIeICHNE TUIOMAAN IIOCKUX GUryp u o0bEma Ted.



Buonozusa: >nextprudeckue siBICHUS B )KUBOM MPUPOJIE, KoeOaTeIbHbIE IBIKEHUS B )KUBOU IPUPOJIE,
ONTUYECKUE SABJICHUS B )KUBOU IIPUPOJIE, JEUCTBUE PAIUALIUY HA KUBbIE OPTraHU3MBI.

Xumusa: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAIZIMYECKAs CTPYKTypa TBEPIABIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKY, CIIEKTPaJIbHbII aHaIu3.

TI'eozpaghusa: marauTHbIE NONTIOCA 3€MJTH, 3aJI€KH MAarHUTHBIX pYA, POTOCHEMKA 3eMHOM TOBEPXHOCTH,
IIPEICKA3aHNUE 3EMIICTPSICCHUM.

Texnonozua: nNWHAN DIEKTPOIIEpeNad, TIEHEpAaTOp IIEPEMEHHOIO TOKA, 3JIEKTPOJIBHUIaTElb,
MHIYKIIMOHHAs [1€4b, pagap, paluonpruEéMHUK, TEJIEBU30p, aHTEHHA, TenedoH, CBU-neus, mpoeKIMOHHbII
ammapar, BOJIOKOHHAs ONTHKA, COJTHEYHas Oarapes.

H.]'IaHI/lpyeMl)Ie PeE3YJIbTATBI OCBOCHUS y‘l€6HOI‘O npeamerTa

JIn4HOCTHBIE pe3y/abTaThl B YaCTH:

1) rpakJaHCKOr0 BOCHHTAHUS: CHOPMHUPOBAHHOCTD TPAKIAHCKON IMO3UIMU OOYyYaroIIerocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA; OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB
U 00s3aHHOCTEH, YBa)XCHHWE 3aKOHA W TIPABONOPAIKA; MPHUHATHE TPAJUIMOHHBIX HAIMOHAIBHBIX,
00IIEYeTOBEYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHX ILIEHHOCTEH; TOTOBHOCTh MPOTHBOCTOSTH
U/ICOJIOT MU SKCTPEMHU3MA, HAIMOHAIN3MA, KCeHO()OOUH, TUCKPUMHHAIIMY 110 COIIHATBHBIM, PEITUTHO3HBIM,
pPacoBbIM, HALMOHAJIBHBIM IPH3HAKAM; TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTh B HHTEpECax
IPaKIaHCKOTO OOIIEeCTBa, Y4acTBOBaTh B CaMOYIpABICHUH B 00II€00pa3oBaTENIbHONW OpraHU3aldd U
JIETCKO-FOHOIIECKUX OPTaHM3alusAX; YMEHHE B3aUMOCHCTBOBATH C COIMAJIBHBIMH WHCTHTYTaMH B
COOTBETCTBUH C MX (QYHKIMSIMH W Ha3HAYCHUEM; TOTOBHOCTh K T'YMAaHHUTapHOH M BOJOHTEPCKOH
NeSITeTbHOCTH;

2) NaTpUOTHYECKOrO BOCHHTAHUS: CHOPMHUPOBAHHOCTh POCCHICKON TIPa)KIAHCKOW HICHTUYHOCTH,
NaTPpUOTU3MA, YBOKEHUS K CBOEMY HApoOJly, YyBCTBA OTBETCTBEHHOCTH Iepes; PoauHoii, ropocty 3a cBoii
Kpaif, cBoto PoauHy, CBOM S3BIK M KyJIbTYpY, IpPOILIOE M HACTOAIIEE MHOIOHAIIMOHAJIBLHOTO Hapoja
Poccun; 1IeHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H TPHPOIHOMY
HacJIe/InI0, MaMATHUKAM, TpaJuIMsIM HapoaoB Poccun, noctikenusiM Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUSIX W TPYJAE; HICHHAs YOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O H 3amuTte OrtedecTsa,
OTBETCTBEHHOCTbH 32 €T0 Cy/Ib0Y;

3) yXOBHO-HPABCTBEHHOTO BOCITMTAHHS: OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa;
c(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSA, ASTHUYECKOIO TIOBEIEHUS; CHOCOOHOCTh OLIEHUBATh
CUTYaIlMIO ¥ MPHHAMATh OCO3HAHHBIE PEUICHHS, OPHEHTHPYSICh Ha MOPaJTbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH; OCO3HaHHE JINYHOT'0 BKJIa1a B IOCTPOCHHUE YCTOMUMBOTO Oy TyIIero; OTBETCTBEHHOE OTHOILIEHUE
K CBOMIM POJUTENSIM U (WIIN) IPYTUM YJI€HaM CEMbH, CO3aHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO TPUHSTHS
[IEHHOCTEN ceMeHOM! )KU3HU B COOTBETCTBUH € TPaJAULIUAMHU HapoJoB Poccuu;

4) 3CTETUYECKOTO BOCIUTAHUS: ACTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOUYAs AICTETHKY ObITa,
HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIOpPTAa, TPYAAa M OOILIECTBEHHBIX OTHOILIEHHUH; CIOCOOHOCTD
BOCIIPHHUMATH PA3JTUYHBIC BU/IBI HCKYCCTBA, TPAIUIIMNA U TBOPYECTBO CBOETO U PYTUX HAPOJIOB, ONIYIIATH
SMOLIMOHATbHOE BO3JICHCTBUE HMCKYCCTBA; YOEXKJACHHOCTh B 3HAUMMOCTU JJISl JIMYHOCTH M OOILECTBa
OTEYECTBEHHOTO M MHUPOBOTO MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAWIUI W HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTb K CAMOBBIPAXKEHHUIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMJIICHHE MPOSBIATH Ka4eCTBA TBOPUYECKOM
JMYHOCTH;

5) ¢usnueckoro BocmuTaHUs: CHOPMHPOBAHHOCTH 3J0POBOTO M 0€30macHOrO oOpas3a >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO; MOTPEOHOCTh B (PH3MUECKOM COBEPIICHCTBOBAHMWH,
3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JEATENbHOCTBIO; aKTUBHOE HEMPUSTHE BPEIHBIX NPHUBBIYEK U
UHBIX (DOPM IPUYMHEHHSI Bpea GU3NIECKOMY B ICUXUIECKOMY 37I0POBEIO;

6) TpyIOBOTO BOCIUTAHUS: TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOIOOUE;
TOTOBHOCTH K aKTUBHOH JEATEILHOCTH TEXHOJIOTNYECKOW M COIMANbHON HANPABIEHHOCTH, CIOCOOHOCTh
UHHUIUMPOBATh, TNIAHUPOBATH U CAMOCTOSTEIILHO BBIOIHATH TAKYIO I€ATEIIbHOCTD; MHTEPEC K PA3INYHBIM
chepam npodeccHoHaTbHOM IeATeTbHOCTH, YMEHUE COBEPIIIAaTh OCO3HAHHBIN BBIOOP OymyIiei npodeccuun
U pPEAIN30BBIBATH COOCTBEHHBIC XM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K 0OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHNHU BCEH JKU3HH;

7) SKOJIOTHYECKOTO BOCHHUTAHHS: C(HOPMUPOBAHHOCTh SKOJOTHUECKOH KYJIbTYpPhI, T[TOHUMaHUE



BIUSHUSL COLIMAIbHO-?)KOHOMUYECKUX IPOILIECCOB HAa COCTOSIHUE MNPUPOJHOW M COLUAIBHON Cpelbl,
OCO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHUECKUX MPo0IeM; TUIaHUPOBAHKE U OCYILIECTBICHHUE AeUCTBUN
B OKpY)KAaoIllell Cpele Ha OCHOBE 3HaHUs I€JIe YCTOMUMBOIO Ppa3BUTHsI YEJIOBEYECTBA; AaKTUBHOE
HENpUsATHE  JEHUCTBUM, MPUHOCIIIMX Bpel OKPYXKAaKIIEeW cpelae; yMEHUE IPOTrHO3UPOBATh
HEOJArONPUATHBIE JKOJOTUYECKUE IOCIEICTBUS MPEANPUHAMACMBIX JIEHCTBUHN, MPEAOTBpaIlaTh HX;
pacIIMpPEHHE ONbITA IEATEIbHOCTH YKOJIOTMYECKON HAIIPABIEHHOCTH;

8) LeHHOCTH HAayYHOTO IMO3HaHMs: C(HOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JHAJIore KyJIbTYyp,
CIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJITYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3BIKOBOU
Y YUTATEJIbCKON KYJIbTYPhI KaK CPEJICTBA B3aUMOJICHCTBUSI MEX/1Y JIIOJbMU U MIO3HAHUSI MHUPA; OCO3HAHUE
LEHHOCTH HAy4YHOH JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIISTh IPOECKTHYIO U HCCIEA0BATEIIbCKYIO
JeATEeIbHOCTh UHANBUYAIbHO U B TPYyIIIIE.

MeTanpeaMeTHble pe3yJbTaThl

1. OBnagieHne yHUBEpCAIbHBIMU y4EOHBIMU IIO3HABATENIHBIMU IEHCTBUSMMU:

a) 0a30BBIE JIOTUYECKHE ICHCTBHS: CAaMOCTOSTEIHHO (DOPMYITHPOBATH U aKTyaJTU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh CYILIECTBEHHbIM IPU3HAK WM OCHOBAHUS [yl CPAaBHEHHUS,
Kjaccupukanuy 1 0000IIeHNUs; ONPEAEIATh e ACATEIbHOCTH, 33JaBaTh IMapaMeTpbl U KPUTEPHH HX
JOCTH)KEHUS; BBIABIATh 3aKOHOMEPHOCTH U IPOTHBOPEUMSI B PacCMaTPUBAEMbIX SIBJICHUSX; BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh, OIICHWBATh COOTBETCTBHE pE3YJIbTATOB LEJISAM, OLEHUBATh PHCKH
HOCJIEICTBUM JeSITeIbHOCTH; Pa3BUBATh KPEaTUBHOE MBILIUICHUE [P PELLICHUH KU3HEHHBIX IPO0IIEM;

0) 0a3oBBIC HCCIENOBATEIbCKUE JCHCTBUS: BIAICTh HABBIKAMH Y4E€OHO-HCCIEIOBATEIBCKONH H
IPOEKTHON JIeATENIbHOCTH, HAaBbIKAMU pa3pelieHuss MpolsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEUICHUS MPAKTHYECKUX 3ajad, MIPUMEHEHHIO PAa3JIMYHBIX METOJIOB
NO3HAHUSA;0BJIQICHUE BUAAMHU JEATEIbHOCTH I0 IOJYYEHHUI0 HOBOIO 3HAHMs, €ro HHTEepIpeTaluy,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAIHSAX, B TOM YUCIIE TP CO3JaHUN YIeOHBIX
U COLMAIbHBIX TMPOEKTOB; (OPMUPOBAHME HAYYHOTO THUIA MBIIUICHUS, BJIaJeHUE HAay4HOI
TEPMUHOJIOTHEN, KIIFOUEBBIMH MTOHITUSIMU U METOAAMU; CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a7a9l
B 00pa30BaTeIbHOM JeSITeIbHOCTH U )KU3HEHHBIX CUTYAIMSX; BBISBIISTh IPUUNHHO-CIICACTBEHHBIE CBA3H U
aKTyaJIM3MpOBATh 3aj[ady, BBIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOAUTh apTyMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEpKACHUH, 3a/1aBaTh NMapaMeTpbl U KPUTEPUH PELICHHUS; aHAIM3UPOBaTh MOJYYEHHBIE B X0J1€
peleHus 3a1a4u pe3yabTaThl, KPUTUIECKH OIICHWBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBHSIX; JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIIN ONbIT; pa3pabaThiBaTh
IUTaH PEIIeHHS MPOOJIEMBI C YI€TOM aHAIN3a MMEIOLINXCS MAaTEPHATBHBIX M HEMaTePUAIBHBIX PECYPCOB;
OCYILECTBIIATH LI€JI€HANIPABICHHBIN OUCK MEPEHOCa CPEICTB U CIIOCOOOB AEUCTBHS B TPO(PECCHOHAIBHYIO
Cpedy; YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUYECKYIO 00JAaCTH JKU3HEACATEIbHOCTH;
yMEeTh MHTETPUPOBATh 3HAHMS M3 Pa3HBIX MPEAMETHBIX 00JacTeil; BbIABUraTh HOBBIE WJEH, IpEAJaraTh
OpPUTHHAIBHBIC TOAXOJBl W PEIICHUs; CTaBUTh MPOOJIEMBI W 3a/la4d, JOMYCKAIOIINE AIbTEPHATHBHBIE
pelIeHus;

B) pabora ¢ mH(popMalmel: BIajeTh HaBBIKAMHU TOXYYEeHUS MHOOPMAIMH W3 MCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATh MOMCK, aHATIN3, CUCTEMATH3aIMIO U HHTEPIPETAIMIO HHPOPMaLIUU
pa3MYHBIX BUAOB W (GOPM NPEACTABICHUS; CO3[aBaTh TEKCTHI B Pa3IMUYHBIX (opMaTax € y4eToM
Ha3HaueHUs WH(pOpMAIMK M LENEeBOM ayIUTOpPHUH, BBIOMpas ONTUMANbHYIO (HOpMY HpPEICTaBICHHUS U
BU3YaJTU3aIliH; OI[CHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MHPOPMAIINHU, €€ COOTBETCTBUE MPABOBHIM H
MOpPaJIbHO-ITUYECKMM HOPMaM; HCIIOJIb30BaTh CPEJCTBA HMH()POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUI B PEUICHUN KOTHHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 C COOJIOICHUEM
TpeOOBaHUI H)PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pECYpcoCcOepexeH s, TPABOBBIX U AITHYECKUX
HOpPM, HOpPM HWH(POPMAIMOHHOW O€30MacCHOCTH; BJIAJACTh HABBIKAMU pACIIO3HABAHUS W 3aIUTHI
uHpOopMaLnu, UH(HOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

2. KommyHnukaruBHbie YV /1:

a) oOIIeHHe: OCYIIECTBIATh KOMMYHHUKALIMU BO BCEX cdepax >KU3HHU; pacro3HaBaTh HeBepOalbHbIC
CpeAcTBa OOILIEHUS, TOHUMATh 3HAYEHUE COLIMANIBHBIX 3HAKOB, PACIIO3HABATH MIPEANOCHIIKY KOHQIMKTHBIX
CUTyallUd M CMATYaThb KOH(MIMKTHI; BIAJETh PAa3JIMYHBIMH CrocoOamMH OOLICHHS U B3aUMOICHUCTBUS;
apryMEHTHPOBAHHO BECTH AMAJIOr, YMETh CMArYaThb KOHQIMKTHBIE CUTYallMU;pa3BEPHYTO U JIOTUYHO



U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHasi JeATeIbHOCTh: TOHMMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW H
WHAUBUIYAIbHON pa0OThI; BHIOMPATh TEMATHKy W METOABl COBMECTHBIX ICHCTBHI C y4eTOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 4jeHa KOJUIEKTHBA; MPUHUMATh 1IEJIM COBMECTHOM JIeATENbHOCTH,
OpraHU30BBIBaTh M KOOPJAUHUPOBATH JACHCTBUSA MO €€ JOCTHXKEHUIO: COCTaBJIATh IUIAH JIEHCTBUIA,
pacrpeeniaTh pojid C y4eTOM MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yJbTaThl COBMECTHOW pabOThI;
OIICHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJIOro Y4YaCTHMKA KOMaHJbI B OOIIMK pe3yabTaT Mo
pa3pabOoTaHHBIM KpUTEPUSM; IMpeularaTb HOBBIE MPOEKTHI, OLEHUBATh HWJEH C TO3HIHMHU HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKOH 3HAYMMOCTH; KOOPIMHUPOBATH W BBHINOJHATH PA0OTy B YCIOBUSX
pETbHOTO, BHUPTYaTbHOTO W KOMOWHHUPOBAHHOTO B3aWMOJCUCTBUS, OCYIICCTBISTH TO3UTHBHOE
CTpaTeruyeckoe IMOBEACHHE B PA3JIMYHBIX CUTYalUAX, MPOSBIATH TBOPYECTBO M BOOOpakeHHE, ObITh
WHULUATUBHBIM.

3. PerynsatuBubie YV /I:

a) CaMOOpraHM3alvs: CaMOCTOSITEIIbHO OCYILECTBIIATH MO3HABATEIbHYIO JESITEIbHOCTh, BBISBISATH
npo0sieMbl, CTaBUTh M (POPMYIHpPOBaTH COOCTBEHHBIE 3ajaud B 00pa30BATENBHOM NEATEIBHOCTH U
JKU3HEHHBIX CUTYAIUAX; CAMOCTOSATEIBHO COCTABJIATH IUIAH PEHICHHS MPOOIEMBI C YIETOM UMEIONTUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUI;1aBaTh OLEHKY HOBBIM CHTYAIUSIM;PACIIUPSIThH
paMKu y4yeOHOro TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeNaTh OCO3HAHHBIA BBIOOP,
apryMeHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pEUICHHE; OICHUBATh MNPUOOPETECHHBIA OIIBIT;
Croco0CTBOBAaTh (DOPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYAMIIMH B Pa3HbIX OOJACTAX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTpOJIb: JaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIHbHOCTb,
OLICHUBATh COOTBETCTBHE pE3Yy/IbTATOB LIETSM; BIAJETh HABBIKAMH IO3HABATEIBHON peQIIeKCHH Kak
OCO3HAHUs COBEPIIAEMBIX IACHCTBUUA W MBICIHUTEIBHBIX IPOIECCOB, UX PE3yJbTaTOB W OCHOBAHUIA;
UCIIOJIb30BaTh MPUEMBI pedIEKCUU ISl OLICHKH CUTYyalluH, BBIOOpa BEPHOTO PELICHUS; YMETh OIICHUBATh
PHCKH ¥ CBOEBPEMEHHO NMPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

B) OMOILMOHAIBHBIM  WHTEIEKT, TMpeanojaraiomuii  chOpMHUPOBAHHOCTh:  CaMOCO3HAHUS,
BKJTFOYAOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHUS
COOCTBEHHOM AMOIMOHANBHON ceprl, OBITh YBEPEHHBIM B ce0e;caMOperyIupOBaHUs, BKIIOYAOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEICHHE, CIOCOOHOCTH aalTHPOBATHCS
K OMOIMOHATBHBIM HM3MEHEHUSM M TPOSIBISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTpPEHHEH
MOTHBAIIUM, BKJIFOYAIONIEH CTpeMJIEHHWE K JIOCTHKCHHUIO LETH U YCIeXy, ONTUMHU3M, HHUITHATUBHOCTD,
YMEHHE JIeHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEH; SMIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHMUMATh
SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €T0 MPHU OCYIIECTBICHUN KOMMYHHUKAIIMH, CTIOCOOHOCTD K
COUYBCTBHIO U CONEPEKUBAHUIO;, COLMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAUBATH
OTHOIIIEHUS C IPYTUMHU JIFOJbMU, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U Pa3peliaTh KOHPIUKTHI;

) OpuHATHE ce0sl U APYTrux JIoJei: mMpuHUMATh ceOsl, TOHUMas CBOM HEJOCTAaTKU U JOCTOWHCTBA;
MPUHUMATh MOTHBBI U apTyYMEHTBI APYTUX JIOJEH MpU aHATN3€ PE3yJIbTAaTOB JEATEILHOCTH; MPU3HABATH
CBOE MPaBO W MPaBO JPYTUX JTIOJEH Ha OMIMOKH; pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TO3UIHH
JIPYToro 4eioBeKa.

IIpenmeTHbie pe3yJIbTaThl

11 knace

B npouecce usyuenus kypca ¢puszuku 6a3oBoro yposHs B 10 ki1acce yueHUK HayqUTCS:

— JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOM Hay4dHOI
KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUUECKOH 1€ATEIbHOCTU
b1 {001 (17 K

— YYMUTBHIBaTh TPAHUIBl MPUMEHEHMsS] M3YYEHHBIX (U3NYECKUX MOJIeNel: MarepHhajibHas TOuKa,
HHCPIAJIbHAA CHUCTCMaA OTC‘-IéTa, a0COJIIOTHO TBép,[[Oe TCJIO, I/IIIeaHLHBII\/'I raiz; MoacCjin CTPOCHHA ra30B,
AKHUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKHUM 3apsii IPU PEeLIeHNN PU3NUECKUX 3a/1a4;

— pacro3HaBaTh (hU3NYECKHE SBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOCHHS BEIIECTBA M DJIEKTPOJMHAMUKU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE HPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TelN, JBHKEHHE 10 OKPYKHOCTH,
MHepIMs, B3auMoeicTBue Teln; TudQysus, OpOyHOBCKOE IBMKEHHUE, CTPOCHHE JKUIAKOCTEH M TBEPABIX



Ten, W3MEHEHHe Oo0BhEMa TeNl MpU HarpeBaHWU (OXJAKIEHWH), TEIUIOBOEC pABHOBECHE, HCIAapeHUE,
KOHJICHCAIlUsl, TUTaBJICHUE, KPUCTAIIN3alUs, KUTICHUE, BIIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS rasza
IIPY €r0 HarpeBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMH COCTOSIHUA ra3a B M30MpoLEeccax;
SJIEKTPU3ALMS TEJ, B3aMMOJCHCTBUE 3apsjoB, AJEKTPUYECKas IMPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XHUMHYECKOE, MarHUTHOE ACHCTBUS TOKA;

— ONUCHIBATh MEXAHWYECKOE JIBIDKEHUE, HMCIONB3ysd (DU3MYECKHe BETUYHMHBI: KOOPAMHATA, MYTh,
MepeMEILIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CWia, UMIIYJIbC TeJla, KUHETHYECKas DSHEpPTHs,
MOTCHITHAIbHAS SHEPIHs, MeXaHu4yeckas paboTa, MeXaHWUYeCKash MOIIHOCTh;, MIPH ONMUCAHWUU TPABHIBHO
TPAKTOBAaTh (PU3UYECKHIA CMBICT HCIIONB3YEMBIX BEIUYHMH, MX OOO3HAYCHUS W CIUHUIIBI, HAXOIWTh
(bOpMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEJTMYNHAMU;

— OIKCHIBATh M3YYCHHBIC TEIJIOBBIC CBOMCTBA TEJl W TEIUIOBBIC SIBJIICHUS, UCIOIB3YS (DU3NUECKUE
BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpPeIHss KUHETUYECKas SHEPrusi XaOTHYECKOrO JBHXKCHUS
MOJIEKYJI, CPEIHEKBaIpaTUUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPrusi, pabora
rasa, Ko3(pPUIMEHT MOJIe3HOTO JACHCTBUS TEILIOBOTO JABUTATEIIS; IIPH OMKMCAHWH NPABUIHBHO TPAKTOBATH
(GUBHYECKUN CMBICIT HCIOJB3YEMBIX BEIUYHH, WX OOO3HAYCHWS W EIAWHHIBI, HAXOJUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMHU BETUUNHAM;

— ONUCHIBATh U3yYEHHBIC SJEKTPHUUECKHUE CBOWCTBA BEILIECTBA, AJIEKTPUUYECKUE SBIEHUS (IIPOIECCHI)
U JIEKTPUIECKYIO TPOBOUMOCTD PA3IMYHBIX CPEl, HCIIONIB3Ys (PU3UYCCKUE BETUIUHEIL:

SJIEKTPUYECKUM  3apsij, JJIEKTPUYECKOE TMoJie, HANpsHKEHHOCTh IOJs, MOTEHIMal, pa3HOCTh
MOTCHITMAJIOB, CHJIa TOKa, DJIEKTPUUYECKOE HaIpsDKEHUE, dJIeKTpuueckoe comnportusienue, JJIC, padora
TOKa; TIPU OIKCAaHUU TMPABWIBHO TPAKTOBAaTh (PU3MYECKUH CMBICI HCIOJIB3YEMBIX BEIWYHH, WX
0003HAaYCHHS] W EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO) BEIUYUHY C
JPYTUMU BEJTMYMHAMU;

— aHAJU3UPOBATH (PU3UYCCKHUE TIPOIECCHI U SIBICHUS, UCIIONIBb3Ys (PH3NICCKUE 3aKOHBI M TIPUHIIHITHL:
3aKOH BceMupHoOro tsarorenus, I, II u 111 3axonsr HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPIruH,
3aKOH COXpPAaHEHUS HUMIYJbCa, MPUHLMI CYNEPHO3UIMU CHJI, NPUHIIMIT PABHONPABUS HHEPUUAIBHBIX
CHUCTEM OTCUETA; MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHMS BEIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHell KHHETHYECKON SHEepPruu TEIIOBOTO ABMXKEHUS MOJIEKYIN ¢ aOCOMIOTHOM TeMIepaTypou, MepBhIii
3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHMsI IIEKTPUIECKOTO 3apsiaa, 3akoH Kynona, 3akon Oma, 3aKOHBI
MIOCJIEA0BATEIBHOIO U MapaJUIeIbHOTO COSOUHEHUS NMPOBOJHUKOB, 3aKoH J[xoyms—JIeHua; npu 3tom
pa3ianyaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA, €T0 MaTEeMAaTUYECKOE BBIPAKEHHE U YCIOBHSI (TPAHMIIBI,
o0JacTi) NpUMEHUMOCTH;

— OOBSICHATh OCHOBHBIC TPUHIIUIBI JCUCTBUS MAIWH, MPHUOOPOB M TEXHUYECKHX YCTPOICTB;
pasnuyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BAHUS B IOBCETHEBHON KU3HHU;

— BBITIOJIHATD  DKCMEPUMEHTHI TI0 HCCJIENOBAHUIO (DU3UYECKUX SBJICHHM M TIPOILIECCOB C
UCTIONIb30BaHUEM TPSMBIX M KOCBEHHBIX HM3MEPEHHUU: MpU 3TOM (HopMynHpoBaTh MpodieMy/3agady u
TUTIOTE3Y Yy4eOHOTO SKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PY/I0BaHUS; TPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

— OCYIIECTBIISATh MpPsIMbIe M KOCBEHHBIE W3MEpEHUS (PU3UYECKUX BEIMYUH; MPU 3TOM BBHIOHPATH
ONTUMAIBHBIA CMOCOO0 W3MEPEHHUs] M WCIOJIb30BaTh W3BECTHBIE METOABI OIEHKH TOTPEITHOCTEH
U3MEPEHUI;

— HUCCJIEIOBATh 3aBUCUMOCTH MEXIYy (PU3HUYECKUMH BEJIMYMHAMH C WCIOJIB30BAHUEM IPSMBIX
W3MEPEHHI: TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTAThl OJYICHHOW 3aBUCHMOCTH
bu3NYECKUX BEIMYMH B BHJIe TAOIUI] ¥ TpaUKOB, NENaTh BEIBOJBI 110 pe3yIbTaTaM UCCIIECIOBAHUS;

— coOroaTh MpaBmiia 0€30MacHOT0 TpyAa NP MPOBEICHUHM HWCCIIENIOBAHWM B paMKaxX y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKOM ¥  TMPOEKTHOW JAESATENbHOCTH C  HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

— pemaTh pacu€THBIC 3aJa4dl C SBHO 3aJaHHOW (PU3NYECKOW MOJCNBbIO, MCTIOJB3Yys (pu3nueckue
3aKOHBI W TIPUHIMIIBI, HA OCHOBE aHANM3a YCJIOBHS 33Ja4d BHIOMpATh (PU3MUECKYIO MOJEINb, BBIICISTH
busznyeckue BENUYUHBI U (POPMYIIBI, HEOOXOIUMBIE [Tl €€ PelIeHus, TIPOBOIUTH PACUETHI U OIEHUBATH
peaTbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI;

— pemiaTh Ka4yeCTBEHHBIE 3aJlauyd: BBICTPAUMBATH JIOTUYECKM HENPOTHBOPEUMBYHO LEMOYKY



paccyXJIeHHIi ¢ OOpol Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS,

— WCTIONB30BATh P PEIICHUH y4eOHBIX 3a/1ad COBPEMEHHbIE MH()OPMALMOHHBIC TEXHOJIOTHH IS
NIOWCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETallM W TPEACTaBICHUA Yy4eOHOM W HaydyHO-TIOMYJSIPHON
uHpOpMaNNy, TOJy4EHHOW W3 PA3IUYHBIX HCTOYHUKOB; KPUTHYECKH AaHAIM3MPOBATH IOIYYaeMYIO
uHdopmaruio;

— MPUBOAMTH MPUMEPHI BKJIAJA POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BSCHEHNE MTPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

— WCIIONIB30BAaTh TEOPETUYECKUE 3HAHHWS MO (HM3MKE B MOBCEIHEBHON JKU3HM IS 0OECHEeYECHUS
0€30MaCHOCTH IIPU OOPAIICHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, TSI COXPAHEHHS 3[0POBbS
U cOOJTIOICHNSI HOPM 9KOJIOTHYECKOTO MTOBECHUS B OKpYIKAIOIIeH cpejie;

— paboTaTh B rPyIIIIE C BBITOJHEHUEM Pa3IMYHBIX COLHAIBHBIX POJICH, IIIaHUPOBATH PadOTY IPYIIIIH,
palMoHaNBHO paclpeieisaTh 00S3aHHOCTU U TUIAHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYallUsX,
a/IeKBaTHO OIIEHUBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTPUBAEMON MPOOIEMBI.

11 knacc

B mpouecce u3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce yueHUK HAyYUTCS:

— JIEMOHCTPHPOBATh Ha MPUMEPaxX PoJib U MECTO (pU3HKH B (OPMHPOBAHUU COBPEMEHHOIN HAyYHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKON 1eATEIbHOCTH JIOJIEH,
[EJIOCTHOCTh ¥ €JMHCTBO (PU3MYECKON KapTUHBI MUPA;

— YYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJEINICH: TOUCUHBIH IeKTPUICCKUi
3apsig, 1y4 CBeTa, TOYCUHbIN UCTOYHUK CBETA, siIepHasi MOJeNb aTOMa, HYKJIOHHAsi MOJIeNTb aTOMHOTO sIpa
IPY PEeUICHUN PU3UIECKUX 3a]ad;

— pacrnio3HaBaTh (u3MYeckwe sBICHUS (MPOIECCh]) MW OOBSICHATH HMX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHI U KBAHTOBOUN (PU3UKHU:

B3aMMOJICHICTBHE MAarHUTOB, DJEKTPOMAarHUTHAS WHAYKIUS, JCHCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJHHUK C TOKOM W JIBHIKYIIMKCS 3apsijl, SJIEKTPOMAarHUTHBIE KOJEOaHHWS W BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBeTa, OTpaXXeHHe, IpeloMiIeHue, MHTepdepeHnns, AMdpaxius 1 HoIspu3aius cBera,
nucriepcusi cBera; ¢otoanekrpuueckuii 3¢dext (pororddexr), cBeToBOE AaBICHUE, BO3ZHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOJI0PO/ia, €CTECTBEHHAs: U UCKYCCTBEHHAs paIl0aKTUBHOCTb;

— ONMCHIBATh H3YYEHHBbIE CBOWCTBA BENIECTBA (AJIEKTPUUECKUE, MArHUTHBIC, ONTHYECKUE U
AJIEKTPOMATHUTHBIE SBJICHUS (ITPOIECCHI), UCTIONB3Ys (PH3NIECKUE BETMUNHBL: JIEKTPHUECKUH 3apsil, Chia
TOKa, 3JIEKTPUUECKOE HAIIPSKEHUE, SJIEKTPUUECKOE CONPOTUBIICHHE, Pa3HOCTh oTeHIHanoB, J/1C, pabota
TOKa, UHIYKIUS MarHUTHOTO MOJis, cuia Amnepa, cuna JIopeHia, WHAYKTUBHOCTh KaTYIIKU, YHEPTHs
AJIEKTPUYECKOTO ¥ MAarHUTHOTO TIOJIEH, IEPHUOJT ¥ YacTOTa KojeOaHuil B KoJeOaTeIbHOM KOH- Type, 3apsi
U CHUjJa TOKa B IPOLIECCe TapMOHMUYECKHMX 3JIEKTPOMArHUTHBIX KoJieOaHUHM, (OKyCHOE paccTOsiHHE U
ONTHUYECKAasl CHUJia JIMH3BI, TPU OMUCAHUHU MPABHIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, WX O003HAYEHUS W EIUHHIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONIME TAHHYIO (H3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAMU;

— OMHCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, MCIONB3YS (PU3MUYECKUE BEIWYHHBL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YaCTOTA CBETA, SHEPTHS M UMITYJIbC (POTOHA, TIEPUO.T
MoJTypacmnaa, SHEPTUs CBsI3U aTOMHBIX SiZiep; MPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI
UCTIONIB3YEMBIX BEITMYMH, WX OOO3HAYCHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(U3NIECKYIO BETUYNHY C IPYTHMHU BETMYMHAMH, BBIYUCIISITh 3HAYCHNE (PH3NUECKON BETHUMHBI;

— aHAJIM3HUPOBATh (PU3NYECKUE MPOLECCHI U SBJICHUS, UCIIONIB3YS (PU3NYECKHE 3aKOHBI M MPUHIIUIIBL:
3aKOH DJIEKTPOMATrHUTHOW WHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO pPAaCHpOCTPAHEHUs CBETa, 3aKOHBI
OTpakKeHMsI CBETAa, 3aKOHBI MPEIOMJIEHMs] CBeTa; ypaBHeHue OifHmTedHa 11 (oTodddexTa, 3aKoH
COXpaHEHMsI SHEPTHH, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHsI JIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCOBOIO YHCIIA, MOCTYyIaThl bopa, 3aKOH paJloaKTUBHOIO pacmaja; Mpu 3TOM pa3indaTrh
CJIIOBECHYIO (hOPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPAXCHHE M YCJIOBHS (TpaHHUIIBI, 00JIaCcTH)
MPUMEHH- MOCTH;

— ONpeNeNsITh HaIpaBlIeHWE BEKTOpa MHAYKLUHWHW MAarHUTHOTO IOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;



— CTPOMTH U OIUCHIBATh U300paKEHUE, CO3/1aBAEMOE TNIOCKHM 3€pKajioM, TOHKOH JIMH301;

— BBIMOJIHATH  OKCIIEPUMEHTHI [0 HCCICAOBAHUIO (U3UYECKUX SBICHHA U TIPOLECCOB C
UCIIOJIb30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEpPEHMH: Ipu 3ToM (opMynupoBaTh Npobiemy/3ajgady |
THIIOTE3y Y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAaHOBKY U3 MPEAIOKEHHOTO 000pyI0BAHNUS; IPOBOANUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

— OCYILECTBJIATh MpPSIMBbIE U KOCBEHHBbIE M3MEpPEHMs (U3NYECKUX BEIMYMH; IPU 3TOM BBIOMpATbH
ONTUMAIIBHBIA CIOCO0 H3MEpPEHHs W HCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKM TOTrPEIIHOCTEH
U3MEPEHHU;

— HCCIIEI0BATh 3aBUCUMOCTU (PU3UYECKUX BEIMUYUH C MCIIOJIBb30BAaHHEM IPSMBIX M3MEPEHMH: IpU
9TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUYECKHX
BEJIMYMH B BUE TaOIHIl U TpaduKOB, A€1aTh BRIBOAKI 110 PE3yabTaTaM HCCICIOBAHUS;

— coOmro1aTh IpaBuiia G€30MacHOro TpyjAa IpPU MPOBEACHUU HCCIEAOBAaHUM B paMKax y4eOHOro
9KCHEPUMEHTa, Y4eOHO-MCCIEeI0BATENbCKOM M IPOEKTHOH  JEATEIbHOCTH C  MCIIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS;

— pewaTth pacy€THbIE 3a7ayd C SIBHO 33JaHHONW (U3MYECKON MOJesbio, UCHONb3Yys (U3NUYECKUe
3aKOHBl M IPUHIMIIBI, HA OCHOBE aHajM3a yCJIOBUA 3a/1a4M BbIOMpPATh (PU3UYECKYIO MOJENb, BBIACIATH
¢u3ndeckne BETUYUHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ PEeLICHHS, TIPOBOAUTH PACYETHI U OLIEHUBATD
pEaIbHOCTh MOJIyYEHHOT'O 3HAUeHUs (PU3HUECKON BEITUYHMHBI;

— peliaTh KaueCTBEHHbIE 3aJlaud: BbICTpaMBaTh JIOTUYECKH HENPOTHUBOPEUMBYIO  LIEMIOUYKY
paccyXJIeHHiA ¢ ONOPON Ha N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHS,

— HCHOJb30BATh MPH PEIICHUN y4eOHBIX 3a7jay COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUU IS
IIOUCKA, CTPYKTYpHUpPOBAHMSA, HHTEPIpETallMd W TNPEACTaBICHUS Y4eOHOM U HaydyHO-IOMYJSPHOMN
UHPOpPMALIUK, TOJTYYEHHOW W3 PA3IUYHBIX HCTOYHHUKOB; KPUTHUYECKH AaHAJIM3UPOBATH IOIY4aeMYIO
uHpopmaruio;

— OOBSCHATH NPUHLIUIIBI I CTBUS MAIIMH, IPUOOPOB U TEXHUYECKHUX YCTPONCTB; pa3anyaTh yCIOBUS
uX 0€30ITaCHOTO MCIIOJIb30BAHMS B TIOBCEHEBHOM KU3HHU;

— MPUBOAMTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

— WCTOJB30BATh TEOPETUYECKHE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HU ISl 0OECredeHUs
0€30IacHOCTH ITPU O0PALEHNUH C TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMU, JUIsl COXPAHEHHsI 310pOBbsI
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOTO MOBEJIEHHS B OKPYKalolleH cpene;

— paboTaTh B IPYIIIE C BBITOJIHEHHEM PA3IMYHBIX COIMABHBIX POJICH, IUTAHUPOBATh PA0OTY TPYIIIH,
paLMOHATIBHO pacIlpeeiiTh 00A3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAAPTHBIX CUTYAIHSX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KXKJJOI0 U3 YYACTHUKOB IPYIMIIBI B peIlIEHUE paccMaTprUBaeMoi poOIeMbl.



TemaTnuyeckoe NJIAHUPOBAHUE
10 xnacc
Bcero — 68 u
KoHnTtponbabie paboTsl — 4
JlaGopaTtopHubie paboThs - 4

KosmnuectBo
Ne HaumeHoBaHue pa3iesioB U TeM YACOB dueKkTpoHHbIe (LM POBbLIE)
n/n NMPOrpamMMbI B oOpa3oBaTe/ibHbIE pecypchbl
cero

Paznen 1. ®usznka v MeTOIbI HAYYHOI'0 O3HAHMS

https://myschool.edu.ru
1.1 ®dusKKa 1 METO/Ibl HAYYHOTO MO3HAHUS 1 https://sferum.ru/
https://resh.edu.ru/

Uroro no pazneny 1

Pa3zgen 2. Mexanuka

21 Kunewarika 5 https://myschool.edu.ru
2.2 JluHamMuKa 7 https://sferum.ru/
2.3 3aKOHBI COXPAHEHUSB MEXAHHKE 6 https://resh.edu.ru/
Wroro no pazneny 18
Pazgen 3. MoJiekyasipHas ¢u3nka U TepMOIUHAMHKA
31 OCHOBBI MOJICKYJISIPHO- KHHETUIECKOM 9
TEOpUH https://myschool.edu.ru
3.2 OCHOBBI TEPMOJTHHAMHKH 10 https://sferum.ru/
33 ArperaTHple COCTOSHHS BELIECTBA. 5 https://resh.edu.ru/
da3oBbIe MEPEXO0/IbI
Uroro no pazneny 24
Pa3nen 4. DinekTpoaMHAMHKA
4.1 DJeKkTpocTaTHKa 10 https://myschool.edu.ru
4.2 [TocTOSTHHBIH ANEKTpUUECKHid TOK. TOKH B 12 Ettpsillsferum.ru/
pa3IMYHbBIX cpeaax ttps://resh.edu.ru/
Uroro mo pazaeny 22
[ToBTopenue. I[IpoMexkyTOUHAS aTTECTAIIUS 3

OBILIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68



https://myschool.edu.ru/
https://sferum.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://sferum.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://sferum.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://sferum.ru/
https://resh.edu.ru/

11 xumacc

Bcero - 68 u
KoHTposbHbIe pabOThI — 5
JlaboparopHbie pabOTHI- 5

KosaunuyecrBo
Ne HaumeHoBaHue pa3iesioB U TeM YACOB dueKkTpoHHbIE (LU (POBbHIE)
n/n NMPOrpamMMbl B oOpa3oBaTe/ibHbIE pecypchbl
cero

Paznen 1. DaekTpoannaMuka (mpoaoJKeHue)

https://myschool.edu.ru

MaruutHoe noje. DJIeKTpOMarHuTHast

1.1 — 11 https://sferum.ru/
https://resh.edu.ru/
Uroro no pazneny 11
Paznen 2. Kosie6aHusi U BOJTHBI
51 MexaHHYECKHE U 3JICKTPOMArHUTHBIC 9
KoJeOaHHs https://myschool.edu.ru
99 MexaHUYeCKHe U AIEKTPOMArHUTHBIC 5 https://sferum.ru/
BOJIHBI https://resh.edu.ru/
2.3 OnTuka 10
Uroro no pazneny 24

Pa3nea 3. OcHOBBI CIeMAJILHOM TEOPHH OTHOCHTEILHOCTH

https://myschool.edu.ru

3.1 OcuoBel CTO 4 https://sferum.ru/
https://resh.edu.ru/

Uroro no pazneny 4
Pa3nen 4. KBantoBas ¢pusuka
4.1 DneMEHTHI KBaHTOBOW ONTHKHU 6 https://myschool.edu.ru
4.2 Ctpoenue aToma 4 https://sferum.ru/
4.3 ATOMHOE 51O 5 https://resh.edu.ru/
Uroro mo pazneny 15
Pa3nes 5. DjieMeHTBI ACTPOHOMHH M ACTPOPU3UKHU
5.1 DneMeHTHl acTpO(U3UKU 7 https://myschool.edu.ru
Hroro o pasaeny ; httpsE//sferum.ru/
https://resh.edu.ru/
Paznen 6. O6o01maromee noBTopeHue
6.1 Cucremaru3zanus u 0000IIeHIE 5 DOIUC «Mos KO
MaTepuana Kypca Qu3nuKu O6pazoBaTenpHas argopma
6.2 [IpomexyTouHas aTTecTalus 1 «Cdepym» https://sferum.ru/
HToro 1o paszeiny 7 PO https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME o8
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https://sferum.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
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https://resh.edu.ru/
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