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PABOYASA NPOTPAMMA
(ID 1111156)
yueOHOro npeamera «®@u3nka. ba3oBrblii ypoBeHb»
qutst oOyuaromuxcst 10 — 11 kmaccoB

[Iporpamma mo ¢u3uMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa30BaHUSI COCTAaBICHA Ha OCHOBE TPEOOBAaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON TMPOrpaMMBbl OCHOBHOTO 00miero ooOpaszoBaHus, mpexactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBe QenepanbHON paboueit
MIPOrpaMMbl BOCIIMTAaHUS M C Y4ETOM KOHLENIUHU MpenojaBaHus ydeOHoro mpeamera «@Pusuke» B oOpa3oBaTeNbHBIX OpraHum3zanusx Poccuiickoit
denepanuu.

Ha n3yuenune ¢usuku (6a30BbIii ypOBEHb) Ha ypoBHE cpenHero ooOmiero oOpasoBanust orBoautcs 134 yacos: B 10 kiacce — 68 yacoB (2 yaca B
Hezeno), B 11 kmacce — 66 dacoB (2 gaca B HEJIGIIO).

Pabouyas mporpamma y4eOHOTro NpeMeTa cocTaBlIeHa ¢ y4€TOM pabodel porpaMMbl BOCIIUTAHMSL.

PernonasibHoe copep:kaHue
10 kaacce

Hacrosmee u 6yaymee kocmoapoma «llnecemk»

TennoBoii 6amanc 3eMiu U €ro BIUSHUE HA KIIMMAT ApPXaHTeIbCKOW 00IacTh
TennoBoii 6anaHc U €ro BIMSHUE HA KIUMAT ApXaHTeIbCKON 00IacTH
TennoBeie ABUTATENN — KOCBEHHBIC HCTOYHHMKH 3arPsI3HEHUS OKPYKAIOIICH cpeibl ApXaHTelIbCKOM o0macTu

ATMoc(hepHOE AIIEKTPUUECTBO U €ro BIUSHUE Ha )KUTEIeH ApXaHTelbCKOW 00macTu
DAEKTPUYECKUE METOJIbI OUMCTKH aTMOC(EPHI OT MPOMBIIUIEHHBIX BEIOPOCOB (3JEKTPODUIBTPHI)
Bnusinue coTHEYHOTO M KOCMUYECKOTO M3Ty4eHHUs Ha )KUTEJIe pernoHa

ANANANENANANAS

11 kiaace

Pa3BuTHe sHepreTuku B ApXaHreabCKOM o0nactu
OcCHOBHBIE IIYTH peHIeHHs MPOOIEMBbI YHEPTETHUECKUX PECYPCOB B PETHOHE

buonornueckoe BO3I[CI>1CTBPI€ QJICKTPOMAruuTHLIX BOJIH CBGpXBHCOKOﬁ YaCTOThI M 3alllUTa OT HUX
PaszButre cucTeMsl CBS3U B ApX&HFeHBCKOﬁ obnactu

DKosornyeckas XapakTepuCcTUKa U MEPCIEKTUBHOCTD SAEPHON SHEPIreTUKH PETHOHA
3arpsi3HEHNE PErMOHA IPOAYKTaMU SIIEPHOM pEeaKLUi.
YTunuzanus pauoakTUBHBIX OTXOJ0B
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COAEPXAHME OBYYEHNS
(mpakTHYecKasi YacTh y4eOHOIr0 CO/iep:KaHMs MpeAMeTa YCHJIeHA MAaTepuaJIbHO-TeXHNYecKoi 0a30il neHTpa «Touka pocray)

10 xi1ace

PA3JIEJI 1. DU3UKA U METO/Ibl HAYYHOTI'O ITO3HAHUW A

®u3uka — Hayka o npupoje. Hayunele MeTObI MO3HAHUSA OKPYKAIOIIETO MUpa. Poiib 3KCniepuMeHTa 1 TEOPUM B IIPOLIECCE MO3HAHUS IPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue pU3NYECKUX BJIEHUH U npoieccoB. Hayunble runoressl. @usndeckue 3aKkoHbl U TEOPUH. [ paHUIBI IPUMEHUMO CTH (PU3NUYECKUX
3aKOHOB. [IpyHIUIT COOTBETCTBUSL.

Ponb u MecTo pusnku B GpopMUpOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B TPAKTUUECKON AESITEIbHOCTH JIHO/IEH.

Jemoncmpayuu (¢ ucnojib3opanuem odopynosanus «Touka pocra»)

1. Amnanorossle U HU(PPOBbIE U3MEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUYUKH.

PA3AEJI 2. MEXAHUKA

Tema 1. KunemaTuka
Mexannueckoe aBrxkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO JIBMKEHUs. Cructema otcuéra. Tpaekropus.
[Tepemernienne, ckopocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MAaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHUCTEMBI
KoopauHat. CloKeHue MepeMEIICHUN U CII0KEHUE CKOPOCTEM.
PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKCHHE. ['padKu 3aBUCUMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHUS, IYTH U TIEPEMEIICHUS
MaTepHaIbHON TOUYKH OT BPEMEHHU.
CBoOoaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.
KpuBonuneiinoe nBuxeHue. [[BrkeHME MaTepUaIbHOM TOYKM IO OKPYXHOCTH C MOCTOSSHHOM IO MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTD,
JTMHEeWHas ckopocTk. [lepron u yacrora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.
Texnuueckue ycmpoiicmea u npaxmuieckoe npumeHnenue. CliuIoMeTp, IBHKEHUE CHAPAJIOB, LIEMHbIE U PEMEHHBIE TIepeaadH.
emoncmpayuu (c ucnonvzoeanuem ooopyoosanusn « Touxa pocmay)
Mojenb cuctemMbl 0TCU€Ta, WILTIOCTPAIMd KHHEMATHYECKUX XapaKTEPUCTUK JABUKECHHUSI.
[IpeoOpazoBaHue ABMXKCHHUH C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmronenue aBrkeHus Tena, OpOLIeHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOTHOTO MaeHHUSI.
Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, naéopamopuvie pabomwi*(c ucnonvsoeanuem oéopyoosanus «Touxa pocmay)

1. 3yyeHrne HEpPaBHOMEPHOIO JABMKEHHS C LEIBIO ONPEAEIEHNUS] MTHOBEHHON CKOPOCTH.

2. MccnenoBaHue COOTHOLICHUS MEXAY IYTSAMH, MPOWJICHHBIMM TEJIOM 3a IIOCJIENOBATENbHBIE PABHBIE NPOMEXYTKH BPEMEHHU IMPU
PaBHOYCKOPEHHOM JIBUOKEHUHU C HAYAJIBHOW CKOPOCTHIO, PABHOU HYJIIO.

3. M3yueHue NBUKEHHUS IIApUKA B BA3KOU KUIKOCTH.

4. Vzy4yeHue ABUKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun otHOCcUTenbHOCTH 'anmnes. I1epssiii 3axkoH HeroToHa. MHEpIanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepnosunuu cwi. Bropod 3akoH Hprlorona nmnsi martepuanbHOW TO4kd. Tperuit 3akoH Herorona st
MaTepuaIbHbIX TOYEK.
3akoH BceMHupHOro Tarotenus. Cuna tsxectd. [lepBas kocMHuueckas CKOpPOCTb.
Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.
Tpenne. Bungpsl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHMsI CKOJIBKEHHS M CHUJIa TPEHUS MOKOSL.
Koadunment tpenus. Cuna conpoTHBIEHUS IPU JBUKEHUH Teja B )KUAKOCTH WM rase.
[TocTynarensHoe U BpamiateabHOE ABUKEHHE aOCOIIOTHO TBEPAOTO Tena.
MOoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpaileHus. [1nedo cumbl. Y cnoBus paBHOBecUs TBEPAOTO TeENA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. OAIUNITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu (c ucnonvzosanuem ooopyoosanusn « Touka pocmay)
SIBrieHne nHepUUH.
CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEJl.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CnoxeHue Cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.
Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.
CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKCHHUSI.
VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHSI.
Yuenuueckuit sxkcnepumenm, nadvopamopuvie pabomet (¢ ucnosib3oBanuem odopynosanns «Touka pocray)
1. Nzyuenue ABmKeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.
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2. HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUXB MPYKUHE U PE3MHOBOM 00pasIle, OT Ux JehOpMaIlHH.
3. HMccnepgoBaHue yCaoBHl paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3aKoHbI cCOXpaHeHHUs] B MEXaHHUKeE
Nmnynbc maTepuanbHONW TOYKHM (T€a), CUCTEMbl MaTepHUANbHBIX TOYEK. MMIynabc Cuiibl U M3MEHEHHE HMMITYJbCa Tejld. 3aKOH COXPAaHCHHS
UMITyJIbca. PeakTUBHOE JIBH>KCHHE.
PaboTa cusbl. MOITHOCTH CHJIBI.
Kunernueckas sHEprisi MaTepuaibHON Touku. Teopema 00 N3MEHEHUN KHHETUYECKON YHEPTHH.
[Torenumaneuas sHeprus. [loTeHnuansHas sHeprus ynpyro aehopMHUPOBAHHON MPYXKUHBI. [loTeHIManbHAast SHEPTHs Teyna BOJIM3H MOBEPXHOCTH
3emu.
[ToreHumanpHble 1 HEMOTEHIMAIbHBIE CHIIBI. CBsI3b PaOOTHI HEMIOTEHIIMATBHBIX CHUJI C HI3MEHEHHEM MEXaHHUYEeCKON SHEPTHUU CUCTEMBI Tell. 3aKOH
COXpaHEHHUsI MEXaHUYECKON YHEPTUH.
VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue . BOIOMET, KONEP, MPYKUHHBINA MUCTOJIET, ABHKEHHUE PaKEeT
. Aemoncmpayuu (c ucnonvzoeanuem ovopyoosanusn «Touka pocmay)
1. 3aKOH COXpaHEHUsI UMITYJIbCA.
2. PeakTuBHOE IBIOKEHUE.
3. [lepexo mOTEHIMAIBHOM SHEPTUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii 3xcnepumenm, navopamopnsvie padomot (c ucnonv3osanuem ooopyoosanusn « Touka pocmay)
1. I3yuenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO IBYXOJAUHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3u pabOThHI CUITBI C U3BMEHEHUEM MEXaHMYECKOU SHEPTUH Tejla Ha MIPUMEpe PacTSKEHHsI pE3UHOBOTO KI'yTa.
PA3JIEJI 3. MOJIEKVYJISIPHAS ®U3MKA U TEPMOJVMHAMUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu

OcHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpUH M UX OMBITHOE oOocHoBaHue. bpoyHoBckoe nBmxenue. Huddysus. Xapaxtep
JIBUKEHHS M B3aUMOJCHUCTBHSI YacTHIl BerecTBa. Moienu CTpOSHHs Ta30B, KUAKOCTEN U TBEPABIX Tel U 00BbsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pa3mepsl Mmoiiekyin. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lienscust.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHOKMHETHMUYECKON TEOpUHU HICANbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelHel KMHETHUYECKOM SHEpPIuM TEIJIOBOro JBUKeHUs yacTul rasa. lllkamna temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHEe MeHaeneeBa—
Knaneitipona. 3axon JlampTona. M3omporiecchl B HIealbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mnpeacTaBIcHUE
M30TPOIIECCOB: U30TEpMa, H30X0pa, n3006apa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHerue: TepMOMETp, 6apoMeTp.



Jlemoncmpayuu (c ucnonvzosanuem ooopyoosanun « Touka pocmay)
1. OmBITHI, TOKA3BIBAIOLINE AUCKPETHOE CTPOCHHE BEIIECTBA,POTOrpaduu MOJIEKY OPTaHUYECKUX COSAUHEHHI.
2. OnbiThl 0 AU y3Un KUAKOCTEH U Ta30B.
3. Mojiennb OpOYHOBCKOTO JIBUKCHHUSL.
4. Mopensb onbita lITepHa.
5. OnBITHI, IOKA3bIBAIOLIUE CYLLIECTBOBAHUE MEKMOJIEKYIISIPHOTOB3aUMOICHCTBUSL.
6. Moienb, WIUTIOCTPUPYIOLIasl IPUPOY AAaBJIEHUS I'a3a HA CTEHKU COCy/a.
7. OnBITHI, WJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEATIBbHOTO ra3a, H30MpPOIIECChI.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomut (c ucnonvzosanuem ooopyoosanusn « Touka pocmay)
1. Onpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBEU3MEPEHU 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/yXa B HEH.
2. UccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOAUHAMHMKH
Tepmoannamuueckas cucreMa. BHyTpeHHsI 3HEprusi TEpMOAMHAMHYECKON CUCTEMBI U criocoObl €€ n3MeHenus. KonmuecTBo TemioTsl U padoTa.
BHyTpeHHsis sHeprus OJHOATOMHOTO UJA€aJbHOTO ra3za. Buasl Teruiomepenauyu: TEIJIONPOBOJHOCTh, KOHBEKLHS, W3IydeHHE. Y JelbHas
TEII0EMKOCTh BemiecTBa. KonruecTBo TEmIoThl MpU TeIIonepeiaye.
[Tonsatue 006 aamabatHoM mporecce. IlepBbiii 3akOH TepMoaMHAMUKH. [IpUMeHEHHE NEepBOro 3aKOHA TEPMOJUHAMUKH K H30MPOIIECCaM.
I'paduaeckas uaTepnperamnus paboThI rasza.
Bropoii 3akoH TepmoanHamMukyd. HeoOpaTuMOCTh TPOIIECCOB B IPUPOJIE.
Tennossie mammebl. [IpuHIAIBI IelcTBUS TEMIOBBIX MaiuH. [IpeoOpazoBanus sHeprun B TeryioBeix MamuHax. KI1J[ TermoBoii mammael. [ukor
Kapno u ero KIIJI. Dxonorudeckue mpoOiaeMbl TEIIIOIHEPTETUKH.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHerue: ABUTaTeilb BHYTPEHHET0 CropaHus, ObITOBOM XOJOIUIbHUK, KOHTUIIMOHED.
Jemoncmpayuu (c ucnonvzosanuem ooopyoosanusn « Touxa pocmay)
1. I3MeHeHune BHYTPEHHEW SHEPTUU Tella IPU COBEPLICHUH paObOThI: BHUIET MPOOKU M3 OYTBUIKU MOJ ICHCTBHEM CKAaTOTO BO3/1yXa, HAarpeBaHUE
a¢upa B JaTyHHOU TPYOKE IMyTEM TpEeHUS (BUICOIEMOHCTPAIHS).
2. I3aMeHeHue BHYTPEHHEH SHEPruu (TeMIiepaTyphbl) Teja npuTeIionepeaaye.
3. OnbIT 110 aMabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIIIHBIM OTHUBOM).
4. Mopenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIS.



Yuenuueckuit skcnepumenm, nadvopamopusie pabomst (c ucnonviosanuem ooopyoosanusn « Touka pocmay)
1. 3mepeHnue ynenbHOM TEMI0EMKOCTH.
Tema 3. ArperatHblie cocTOsiHUS BenecTBa. Ma3oBblie nmepexoabl
[TapooOpazoBanue n KoHneHcanus. Mcnapenue n kuneHne. AOCOTIOTHAS U OTHOCUTENIbHAS BJIAXKHOCTH BO3/yXa. HaceimeHHsli map. Y aenbpHas
TeIU10Ta napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
Teépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU3OTPOINUsS CBOMCTB KpucTayyioB. JKunkue kpucramuibl. COBpeMEHHBIE MAaTEpUAIHI.
[TnaBnenue u KpucTayuM3anus. Y JelbHas TeIuIoTa riaBneHus. CyOmumarus.
VYpaBHEHUE TEIUIOBOTO OajiaHca.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: TUTPOMETP U TCUXPOMETP, KaJOPUMETP, TEXHOJOTHMH IOJy4YEeHUS COBPEMEHHBIX
MaTepHajIoB, B TOM YMCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.
Jemoncmpayuu (c ucnonvzoeanuem ooopyoosanusn « Touxa pocmay)
1. CBoiicTBa HACHIIICHHBIX MAPOB.
2. Kunenue nmpu NOHMWKEHHOM JaBJICHUH.
3. CriocoObl U3MEpEeHNs BIaXKHOCTH.
4. HabnroieHne HarpeBaHus U MJIaBJISHHs KPUCTANTNYE€CKOTOBEIECTBA.
5. JleMoHCTpanus KpucTasioB.
Yuenuueckuii 3xcnepumenm, navopamopnsie padomst (¢ ucnoab30BanueM o0opynoBanus «Touka pocray)

1. 3mepeHne OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

PA3JEJI 4. JIEKTPOJJUHAMUKA

Tema 1. JiekTpocTaTuka

DnexTpusanus Ten. JNeKTpudeckuil 3apsia. J(Ba Buga sneKkTpudeckux 3apsioB. [[poBoAHUKH, JUAIEKTPUKHI U MOJTYIIPOBOAHUKH.
3aKOH COXpaHEHHs IEKTPUUECKOTO 3apsia.

B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuyHbldl snekTpudeckuid 3apsia. DiekTpudyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUUYECKOTO MOJIA.
[IpuHIMT Cynepno3uIuu IEKTPUIECKUX mojeil. JInHuu HanpsHKEHHOCTH SJEKTPUYECKOTO TMOJIS.

PaGora cun snexrpocratuueckoro mousia. I[lorennuman. PasHocts moreHuuanoB. [IpoBOAHMKM M OUANIEKTPUKU B AIEKTPOCTATHUECKOM TIOJIE.
JlsnexTpuueckas MpOHUIIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DI1eKTpoEMKOCTD IIJIOCKOTO KOHJAEHCATOpa. DHEPrus 3apsSKEHHOTO KOHAEH caTopa.

Texnuueckue ycmpoticmea U NpaKmuyeckoe npuMeHenue: BIEKTPOCKOM, JIIEKTPOMETP, JIIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE
ANEKTPOTPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmnapart, CTPYHHBIM PUHTEP.

Hemoncmpayuu (¢ ucnoib30BanueM odopynosanus «Touka pocray)



1. YCTpOMCTBO U MIPUHLMUIT JEHCTBUSA AIIEKTPOMETPA.
2. B3anmoieficTBre HadIEKTPU30BAHHBIX TEIL.
3. DIEKTpUUECKOE T0JI€ 3aPSKEHHBIX Tell.
4. [IpoBOJTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
5. DJIEKTpOCTaTUYECKasl 3alUTa.
6. IMIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
7.3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OTIUIONIaAM IUIACTHUH, PACCTOSIHUS MEXAY HUMH M JUDJIEKTPUYECKON
MIPOHULIAEMOCTH.
8. DHeprus 3apsyKEHHOr0 KOHJEHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui (¢ ucnoib3oBanueM odopyrosanus «Touka pocray)

1. 3Mepenue a1eKTpOoEMKOCTH KOHIEHCATOPa.
Tema 2. IlocTossHHBIN JJIeKTPHYECKUIl TOK. TOKH B pa3jiMYHBIX cpeaax
DJIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuita Toka. [IocTOSTHHBIN TOK.
Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LErnH.
DNEeKTpUYECKOe COMPOTHBJIEHUE. YAEIbHOE CONpOTHBIEHHE BemecTBa. llocimenoBaTtenbHOe, MapaieNbHOE, CMEIIAHHOE COEIMHEHHE
MIPOBOTHUKOB.
PaboTa anektpuueckoro Toka. 3akoH Jxoyns—IJIeHa. MOIHOCTh 3JIEKTPUUYECKOTO TOKA.
O/IC u BHyTpeHHEE CONPOTUBIICHUE NCTOYHHKA TOKa. 3akoH Oma JJ1s TTOJTHOM (3aMKHYTOM ) AJIeKTpuueckoi mernu. KopoTkoe 3aMbIkaHHE.
DNeKTpOHHAas IPOBOJAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTUBJIEHUS METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.
DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBoanuku. COOCTBEHHASI U TPUMECHAS TPOBOJUMOCTh MOIYIpOBOIHIKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoAHUKOBEBIE TPUOOPHI.
DIEeKTpUYECKUN TOK B pacCTBOpax M paciuiaBax 3J1€KTPOJIUTOB.
DIEeKTpONUTHYECKas: JUCCOLMALMS. DIEKTPOJIN3.
DNeKTpuYeCcKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lnazma.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: aMInepMeTp, BOJIbTMETP, peOCTaT, ICTOYHUKU TOKa, AIEKTPOHArpeBaTEIbHbIE
pUOOPBI, IEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIH THOJI, TEPMUCTOPBI U OTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBIN IMOJ, FalbBaHUKA.
Hemoncmpayuu(c ucnoib3oBanuemM o6opynosanus «Touka pocra»)
1. U3mepeHue CUilbl TOKa U HapsHKEHUS.
2. 3aBUCUMOCTb CONPOTUBIICHUS LIWJIMHIPUUYECKUX MMPOBOJHUKOB OT JIJTMHBI, MJIOIIAIM MONEPEYHOTO CEYCHHs U MaTepHala.



3. CMelaHHOE COEIMHEHUE POBOIHUKOB.
4. IIpsimoe nsmepenue 3/1C. KopoTkoe 3aMblkaHu€ IajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHBIICHUS.
5. 3aBUCUMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
6. [IpoBOAMMOCTE AJIEKTPOJIUTOB.
7. IckpoBO# pa3psil ¥ IPOBOAUMOCTD BO3yXa.
8. OHOCTOPOHHSS MPOBOAUMOCTD JTUOJIA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui (c ucnonvzoeanuem ooopyoosanus « Touka pocmay)
1. 3ydyeHune cMeIIaHHOrO COEIMHEHUS PE3UCTOPOB.
2. Ismepenue D/1C nctoyHnka ToKa U €ro BHyTPEHHETO COITPOTUBIICHMUSL.
3. Habmoienue snexkTposinsa.

MEXIIPEAMETHBIE CBA3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS ¢ YYETOM COJEpKATENbHBIX MEXIPEIMETHBIX CBSI3ed C Kypcamu
MaTeMaTHKHU, OMOJIOTHH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, C6A3aAHHbBIE C U3YUEHUEM MENO006 HAYYHO20 NO3HAHUA: SBIICHWE, HaydHbIH (akT, runoresa, Qu3nyueckas
BEJIMUYUHA, 3aKOH, TEOPHsl, HAOII0IeHHE, IKCIIEPUMEHT, MOAEIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuka: peuieHNe CUCTEMbl ypaBHEHHI; JHMHEWHas QyHKUuWs, mapaboia, runepOosia, UX rpa@uKd U CBOMCTBA; TPUTOHOMETPHUUYECKHE
(GYHKLIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO; BEKTOPBHl M MX IMPOEKLUU HA OCH KOOpAMHAT,
CJI0’)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABWKEHHE B JKUBOW Mpupoae, Tupdy3us, 0cMoc, TEII00OMEH KUBBIX OPraHU3MOB (BHIbl TEIJIONEPESauH, TEINIOBOE
paBHOBECHE), DIEKTPUUECKUE SIBICHUS B )KUBOU MTPUPOIE.

Xumuna: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEI,
AKHUJIKOCTEH U ra3oB, MEKTPUUYECKHE CBOMCTBA METAIJIOB, MIEKTPOJIUTUYECKAs AUCCOLUALIMS, TaJIbBaHHUKA.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE ABWKEHMHA C HCIOJIb30BAHHMEM MEXAHW3MOB, Y4E€T TPEHHMsI B TEXHMKE, MOALIUIHUKH, HCIOJIb30BAHHUE 3aKOHA
COXpaHEHUs HMMITyJbCa B TEXHHUKE (pakeTa, BOJOMET U T. I.), JBUraTellb BHYTPEHHEIO CropaHMs, MapoBas TypOuHa, OBITOBOM XOJIOAMIBHUK,
KOH/IMLIMOHEP, TEXHOJOTMH IOJYyYeHUs COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAaHOMAaTEpHaIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas
3alUTa, 3a3eMJICHUE HJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPHUHTEP, 3NIEKTpOHArpeBaTebHble NMPUOOPHI, IEKTPOOCBETUTENbHBIE HPUOOPEI,
rajbBaHUKa.

11 kiaace



PA3JIEJI 4. DJIEKTPOAMHAMUKA

Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS MHAYKIUSA
ITocrositHHbIE MarHuThL. B3auMOAEMCTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe rnose. Bexkrtop marautHOM mHAyKumu. [IpuHOun cynepnosunuu
MAarHUTHBIX NoJiel. JInHuM MarHuTHOM MHAYKUKUK. KapThHa TMHUNA MarHUTHOM MHIYKUIHUH TOJISl HOCTOSTHHBIX MAarHUTOB.
MaruutHoe noje npoBogHMKa ¢ TokoM. KapTuHa JIMHUN MHIYKIIMM MarHUTHOTO IMOJIS JUIMHHOTO MPSAMOTO NPOBOJHUKA M 3aMKHYTOIO
KOJIBIIEBOTO MPOBOJ HUKA, KaTYIIKH C TOKOM. OmbIT DpcTeaa.
B3anmMoeiictBre NpOBOJIHUKOB C TOKOM.
Cuna AmMmiepa, €€ MOYJIb U HalIpaBJIEHUE.
Cuna JlopeHua, e€ Moaynb U HanpasiieHue. [[BrkeHne 3apsyKeHHON 4acTULbl B OAHOPOJHOM MarHuTHOM nosie. Pabora cuiel Jlopenna.
SIBnenue snekTpoMarHuTHOW MHAYKIKU. [ToTok BekTopa MarHuTHON MHAYKIUHU. DJIC MHAYKIUHU. 3aKOH 3JIeKTpOMarHUTHON MHIyKuu dapanes.
Buxpesoe anekrpuueckoe nosie. 3/1C MHAYKIUU B IPOBOJAHUKE, ABUKYIIEMCS ITOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM IIOJIE.
[IpaBuiio Jlenna.
NunykTtuBHOCTS. SBNnenue camonnaykuuu. 3/1C caMOMHAYKIMH.
DHeprus MarHUTHOTO TOJISl KATYLIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue. TOCTOSTHHbIE MAarHUTBL, JIEKTPOMATrHUTBHI, 3JIEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS NIeYb. /Jemoncmpayuu(c ucnojib3oBanueM ooopynoBanus « Touka pocray)
1. OnbIT OpcTena.
OTKIIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.
JIuHWY MHIYKIIMU MarHUTHOTO TIOJIA.
B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.
Cuna Amrepa.
JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.
SBneHue AIEKTPOMArHUTHOM UHAYKIIUH.
[IpaBuio Jlenna.
3aBucumocth D/]C MHAYKIHH OT CKOPOCTU WU3MEHEHHUSI MarHUTHOTO MTOTOKA.
10. SIBneHne caMOMHIYKIUH.
Yuenuueckuit sxkcnepumenm, nadvopamopuwvie pabomut (¢ ucnosib3oBanuem odopynosanns «Touka pocray)
1. I3yyeHue MarHuTHOTO MOJI KaTYIIKUA C TOKOM.
2. UccrnienoBanue ENCTBUS OCTOSIHHOIO MarHUTa Ha paMKYC TOKOM.
3. UccnenoBanue BIEHUS 3JIEKTPOMArHUTHOM WHTyKIUU.
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PA3JIEJI 5. KOJIEBAHNA U BOJIHbI

Tema 1. Mexanu4eckue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas cuctema. CBOOOJHbIE MeXxaHHUYECKHE Koniebanus. ['apmonnyeckue konebanus. [lepron, yactoTta, aMruntyaa u ¢aza KoueOaHui .
[IpyxuHHBIA MasTHUK. MareMaTHYecKHii MasTHUK. YpaBHEHHE TapMOHHMYECKHX KoseOanuid. [IpeBpamieHue »HEpPruM NP TapMOHHUYECKUX
KOJICOAHMSIX.

Konebarenbubrit KoHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIE KOJIEOAHUS B HIICATLHOM KOJIEOATeIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHHYECKUMHU
1 DJIEKTPOMAarHUTHBIMH KosieOanussMu. @opmyna ToMcoHna. 3aK0H COXpaHEHHs SHEPTHH B UICATBHOM KOJIE0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aryxaromux KoseOaHUsX. BbIHyXIeHHble MexaHudyeckue kKoisiebanus. Pe3onaHc. BbIHyXJEHHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHus.

[lepemennbiit Tok. CHHYCOMAANBHBIN TepeMEHHbIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKAa. AMIUINTYJHOE U ACHWCTBYIOIIEE 3HAYCHUE CUJIbl TOKA U
HaIpPSHKEHUS.

Tpancdopmarop. IIponsBoactso, nepenaya U NOTPeOICHUE INEKTPUUECKON SHEPIUH. DKOJIOTHYECKUE PUCKU TIPU IIPOU3BOACTBE AIIEKTPOIHEPTU H.
Kynbrypa ncnosnb3oBaHust 37€KTPOIHEPTUH B TIOBCEAHEBHON KHU3HU.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: NEKTPUIECKUN 3BOHOK, TEHEPAaTOp MEPEMEHHOTO TOKA, JINHUY JIEKTpOIepeay.

Jemoncmpayuu (¢ ucnoab3oBanueM odopynosanus «Touka pocra»)

1. UccnenoBanue mapamMeTpoB KOJaeOaTeTbHON CUCTEMBI (TIPY>KHHHBIA HJIM MaTEMaTUYECKUM MAsITHUK).
2. Habmronenune 3aryxaronux KojieOaHuH.
3. UccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
4. HabGmonenue pe3oHaHca.
5. CBOOOIHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.
6. OcuiorpaMmbl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS] OTBPEMEHH) IS 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.
7. Pe3oHaHC npu nociae10BaTeIbHOM COETMHEHUH PE3UCTOPa, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOpa.
8. Mojienb IMHUY 2JIEKTPOIepeIauH.
Yuenuueckuii 3xcnepumenm, nadopamopnsie padomst (¢ Ncnob30BaHueM 00opyaoBanus «Touka pocray)
1. UccnenoBaHue 3aBUCMMOCTH MIEpHO/1a MajbIX KoJeOaHull Tpy3a Ha HUTH OT JAJIMHBI HUTH U MacChl rpys3a.
2. UccnenoBanue nmepeMeHHOT0 TOKA B IIETIH U3 MOCIIEA0BATEIbHO COSIMHEHHBIX KOHIEHCATOPA, KAaTYIIKH U PE3UCTOpa.
Tema 2. MexaHu4ecKue M 3JIEKTPOMATHUTHBIE BOJHBI
MexaHu4yeckue BOJHBI, yClIoBUs pacnipoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL [lomepednbie v MpoAoIbHbIE BOJTHBL
NuTtepdepentus u nudpakiiys MexaHUIECKHUX BOJH.
3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.



DJIeKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS U3TydeHHUs dJleKTpoMar-[][] HUTHBIX BOJH. B3aumuas opueHranus BekTopos E, B, V B anexrpoMaranTHoi
BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, MPEIOMIICHHUE, TIOISIPU3aIs, TUPPaKIus, HHTepPEPEHITHS.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[lkana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBEI paIUOCBA3HU U TeJIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLEH CPEeIbl.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. My3blKaJbHble HHCTPYMEHTHI, YIbTPAa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE,
pamap, paauonpUEMHHK, TeJICBU30D, aHTeHHA, TesieoH, CBY-meun.

Jemoncmpayuu (¢ ucnosb3oBanueM odopynosanus «Touka pocray)

1. O6pazoBaHue U pacIpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJILHBIX BOJIH.

2. KoneGumromieecs Teo Kak MCTOYHUK 3BYKA.

3. Habnonenue oTpaskeHus U NpeoMIIeHHs] MEXaHUYECKUX BOJIH.

4. Habmoienne nnaTepdepeHny U JUPpakiiii MEXaHUUECKUX BOJIH.

5. 3BYKOBOM pPE30HaHC.

6. HaGmronenne cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYION M 9acTOTOM KOJIeOaHUM.

7. UccnenoBaHue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpaXKEHUE, MPEJIOMIICHUE, ToJspu3anus, tudpakuus, nHTephepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUe CBeTa B OJHOPOIHOM cpene. JIyd cBeta. ToUeUHBI MICTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3€pKaie.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCOMIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpenHee otpaxkenue. [IpeaenbHslii yron
MIOJIHOTO BHYTPEHHET'0 OTPaXKEHUSI.

Hucnepcus cera. CroskHbIA cocTaB Oenoro cera. L[BerT.

Cobuparomue u paccerBaronye JUH3bl. ToHKas nuH3a. DOKYCHOE paccTOsIHUE M ONTUYECKasi cujia TOHKOM JuH3bl. [locTpoenue nzo0OpakeHuil B
coOuparoIuX U paccerBaronux JuH3ax. @opmyna TOHKOM TUH3BI. YBeINUeHUE, 1aBaeMOoe JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTTUKH.

Bonnosas ontuka. Matepdepenuus ceera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOMIOIEHUS MAKCHUMYMOB U MUHUMYMOB B HHTEP(PEPEHIINOHHON
KapTHHE OT JABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuus ceera. [udpaxinuonnas pemérka. YcloBUe HaONIOIEHUS TIaBHBIX MaKCUMYMOB TPH IMaJeHHH MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Honspu3zanus ceera.



Texnuueckue ycmpoiicmeéa U npaKmuyeckoe npumeHeHue. OYKH, Jyna, (OToammapar, MPOEKIHMOHHBIA amnmapar, MHKpPOCKOI, TEJIECKOIl,
BOJIOKOHHAS! OTITHKA, TU(PPAKIIUOHHAS PEIIETKA, TTOJISIPOUSL.
Hemoncmpayuu(c ucnosib3osanuemM odopyrosanus «Touka pocra»)

[IpsimosimHetHOE pacnpocTpaHeHHEe, OTPaKEHUE U MpeoMiIeHHe cBeTa. ONnTHUecKue MpruoophI.
[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.
HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.
Mopenn MUKpOCKOTa, TEJIECKOIIA.
HaGnronenue nunrepdepeHiiuu crera.
Ha6nronenue nudpakiuu certa.
HaGnronenue aucnepcun cera.
[TonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.
[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.
10. HaGmronenune monsipusaiiuu cBera.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomet (c ucnosbzoBanneM ooopynoBanus «Touka pocray)
1. 3mepenue nokazaressi NpeJIOMIICHHUS CTEKIIA.

2. UccnenoBanue cBOMCTB M300paKCHUH B JIMH3AX.

3. HaGnrogenue aucnepcun cBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuiel MpUMEHUMOCTH Kiaccuyeckoil MexaHukd. [locTynaTel crienuaibHOW TEOPUM OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTH MOIYJNS CKOPOCTU
CBeTa B BaKyyMe, IPUHILUIT OTHOCUTEILHOCTH DWHIITEHHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTU. 3aMe/JIEHUE BPEMEHH U COKPAIIEHHUE JITUHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13p MaccChl ¢ SHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPIUs MOKOS.
PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Jj1eMeHTbI KBAHTOBOM ONTHKH

®ortonsl. Dopmyna [1nanka cBsizu sHEpruu GOTOHA € €ro YaCTOTONU. DHEPTUs M UMITYIIbC (DOTOHA.

OtkpeiTue u uccinenoanue (orosddexra. OmbiTel A. I'. CromeroBa. 3akoHbl (oTodrddexra. YpaBHenue OiiHmTeitHa mas dotorddexra.
«Kpacnas rpanuna» gortosdpdexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE JAEUCTBUE CBETA.

© oo N Ok wDdE



Texnuueckue ycmpoticmea u npakmuyeckoe npumenenue: HoTodIeMeHT, GOTOIATUUK, COTHEUHAs: OaTapesi, CBETOANOI.
Jemoncmpayuu (¢ ucnoib3oBanuem odopyaosanusi «Touka pocray)

1. ®oto3dPeKT Ha YCTaHOBKE C IMHKOBOM TJIACTHHOM.

2. UccrienoBanue 3aKk0OHOB BHENTHETO GoTodPderTa.

3. Ceeroauo.

4. ConnedHnas Oarapes.

Tema 2. CTpoenne atoma

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o-uyactuul. Ilmanerapnas mopnens atoma. Iloctymatel Bopa. Msnyuenue u
MorjoueHrue GOTOHOB MPH MEPEX0/I€ aTOMA C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CHeKTp ypoBHEN SHEPIHH aToMa BOJOPO/IA.

BosHoBBIE cBOlICTBa yacTull. BoisiHbl ne bpoinsa. KopnyckynspHO-BOJIHOBOMN Ayaau3M.
CrioHTaHHOE M BBIHYXJCHHOE U3Ty4CHHUE.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: CeKTpalbHbIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMITBIOTED.
Hemoncmpayuu (c ucnonvzosanuem ooopyoosanusn « Touka pocmay)

1. Moaens oneiTa Pesepdopna.

2. Onpenenenue JJIMHBI BOJHBI J1a3epa.

3. HaGnrogeHnue nuHEHYaThIX CIICKTPOB M3TyYCHUSI.

4. Jlazep.
Yuenuueckuii 3xcnepumenm, navopamopnsvie padomot (c ucnonv3osanuem ooopyoosanusn « Touka pocmay)

1. Habmroenre muHEHYaTOrO CIIEKTpa.

Tema 3. AToMHOe SIAPO

DKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CcTpoeHus siapa. OtkpeiTHe panunoaktuBHOCcTH. OnbiThl Pesepdopna mo ompeneneHuio cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BnusHue paarnoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
OTtkpeITHE TPOTOHA M HeWTpoHA. HykimonHas moens sapa ['eitzendepra—NMBanenko. 3apsin sapa. MaccoBoe unciio siapa. M30Tombl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
lN'amma-u3nyuenue. 3akOH paiMOaKTUBHOTO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sipa.
Snepusle peakuuu. [lenenue u cuHTE3 siIep.
SAnepusiii peaktop. Tepmosaepnsiit cuntes. [IpoOneMbl U TEPCHIEKTUBHI SIEPHON YIHEPTETUKH. DKOJIOTUUYECKHE aCTIEKThI SA€PHON SHEPTETHKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.



Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

dynnameHTaIbHbIE B3auMoAeHcTBUS. EqMHCTBO prznyeckoi KapTHHBI MHUpA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: T03UMETp, Kamepa BuibcoHa, siiepHblil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu(c ucnonvzoeanuem ooopyoosanusn « Touxka pocmay)

1. CuéTuMK MOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padomut (c ucnonv3osanuem ooopyoosanusn « Touka pocmay)

1. UccnenoBanue TpeKOB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

PA3JIEJ 8. JIEMEHTBI ACTPOHOMHUHU N ACTPODPU3UKHU

Dtanbl pa3BUTHs acTpoHOMUH. [IpUKiTaHOe 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneynast akTuBHOCTh. Mcrounuk sHepruu ConHIa W 3BE34. 3BE37bI, UX OCHOBHBIE XapaKTepUCTUKU. J(MarpamMma «cCreKTpasibHbII
KJIACC — CBETUMOCTB». 3BE3/IbI TNIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY» JUISl 3BE3]1 TJIAaBHOM MOCIEA0BATEIbHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE TPEACTABICHUS O IPOUCXOKIACHUH U 3BOIIOIUH COHIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mnineunsiii [lyte — nama [Namaktuka. [lonoxenue w aBumkenne ConHua B ['amaktuke. Tunbl ranaktuk. Paguoramaktuku m kBazapel. UEpHbIE
JBIPBI B IAPAX TATAKTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa606ma. Paz0eranue ranaktuk. Teopus bonbiioro B3peiBa. PenmukToBoe n3mydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenusn (c ucnosnpzoBanueM odopynoBanus «Touka pocTay)

1. HaGmroneHus HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS ONIPEIeNICHUs MOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usi CEeBEpHOro MOIyIapHs U IPKUE 3BE3/IBI.
2. HaGmonenus B Teneckon Jlynsl, muanet, Mieunoro [1yru.

OBOBHIAIOLIEE ITOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHU B SKOHOMUYECKOM, TEXHOJOTUYECKOM, COIMATILHOM M ATHUYECKON chepax NesTeIbHOCTH YelOBEKa; POJib U MECTO
(GU3MKM U acCTPOHOMHUU B COBPEMEHHOI HAy4YHOW KapTUHE MHUpA; pojib (U3NYECKOW Teopud B (OPMHUPOBAHMM TMPEACTABICHUN O (UIUYECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B 00IIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTABICHUI O IPUPOJIE.

MEXIIPEAMETHBIE CBA3U1

I/ISYLIGHI/IC Kypca (1)I/I3I/II(I/I 0a30BOro YPOBHA B 11 xmacce OCYIICCTBIIACTCA C y‘IéTOM COACPKATCIIbHBIX MECKITPEAMCTHBIX CBA3EH C KypCaMu
MaT€MaTuKu, 6I/IOJIOFI/II/I, XHUMUU, reorpa(blzm 1 TCXHOJIOT'UH.



Mesicnpeomemnvie noHAMUA, C6AZAHHbIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SBICHUE, HayuyHbI (akT, rumnoresa, GpusHyuecKas
BEJIMYUHA, 3aKOH, TEOPHsl, HAOII0IeHUE, SIKCIIEPUMEHT, MOACIUPOBAHNE, MOJEIb, U3MEPEHUE.

Mamemamuka: peunieHHEe CHUCTEMBbl YpaBHEHHUH; TpPUTOHOMETpUYEeCKHe (YHKIMU: CHHYC, KOCHHYC, TaHTEHC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHI M MX NMPOEKIUH HAa OCH KOOPAWHAT, CJIOXEHHWE BEKTOPOB; MPOW3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
MIPU3HAKU NI0J100UsI TPEYTOJIbHUKOB, OIIPEIEICHHE TUIOIIA/IU IUIOCKUX QUryp U 00bEMa Ted.

buonozua: snekrpudeckue sBICHUS B )KMUBOW IPUpPOJIE, KOJeOaTeabHbIe ABHKEHUS B )KUBOM MPUPOJIE, ONTUUYECKHUE SBJICHUS B )KUBOM MPUPOJE,
JNEUCTBHE paavaliiy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHMsI KPHUCTAUIMYECKON PpEHIETKH,
CIEKTpaJbHBIN aHAJIN3.

TI'eocpaghua: MaruuTHBIE TIOTIOCA 3EMIIH, 3aJI€KU MarHUTHBIX Pya, (POTOCHEMKA 36MHON IIOBEPXHOCTH, NIPEACKa3aHUE 3eMIIETPSICEHU.

Texnonocua: NWHUM DIEKTPOIIEpPENAd, I'€HEpPATOp IEPEMEHHOTO TOKa, JJIEKTPOJBUIATENb, WHIYKIMOHHAS I€Yb, pajap, paguoNpUEMHUK,
TEJEeBU30p, aHTeHHa, TesnedoH, CBY-neus, NpoeKIMOHHBIH anmapar, BOJOKOHHAas ONTHKA, COJTHEUHas 6arapes..

NNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI
OcBoenne yyebHoro mpeamera «du3nka» Ha ypoBHE CpeHEro o0mero oOpa3oBaHus (6a30BbIN YpOBEHB) JOHKHO OOECIIEYMBATH JTOCTHKEHUE
CICAYIOUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U IPECAMETHBIX O6p330BaTeJ'H)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3VJIBTATHI
I'pasicoanckoe eocnumanue:
— c(OpMHUPOBAHHOCTH TPAKIAHCKON TO3UIIUN OOYJAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa;
— TMPUHATHE TPATUITUOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTHIECKUX U IEMOKPATUYECKUX IIEHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO JACSITEIBHOCTh B MHTEpECaxX I'PaKIAHCKOTO OOIIECTBA, y4aCTBOBATh B CAMOYIPABJICHUH B IIKOJE M JIETCKO-
FOHOIIIECKUX OpTraHU3aIlusX;
— YMEHHE B3aUMOJICHCTBOBAThH C COIMATbHBIMA HHCTUTYTAMHU B COOTBETCTBUHU C UX (PYHKIIUSIMH U HA3HAYCHHUEM;
— TOTOBHOCTh K TYMaHUTApPHOH M BOJIOHTEPCKOM JIEATESITLHOCTH.
Ilampuomuueckoe 6ocnumanue:
— c(OpMHPOBAHHOCTb POCCUMCKOM IpaskIaHCKOM MICHTUYHOCTH, ITATPUOTHU3MA;
— LIEHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CUMBOJIAM; JOCTHXKEHUSAM POCCUNCKUX YUEHBIX B 007acTU (PU3MKU U TEXHUKE.
Jlyxoeno-upascmeenHnoe gocnumanue:
— c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUCCKOTO IMOBEICHUS,;
— CMOCOOHOCTDH OI[EHUBATh CUTYAILIUIO M TIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYICH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIe B ACSITEIIBHOCTU YYEHOTO;



— OCO3HAHME JUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAyILEro.
Icmemuueckoe 6ocnumanue:
— ACTETHUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAst 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (PU3NIECKOI HayKe.
Tpyooeoe éocnumanue:
— HMHTEpeC K pa3iuyHbIM cdepam MmpopecCHOHATBHON JESITEIbHOCTH, B TOM YHWCIIE CBA3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;
— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO i CaMO0OPa30BaHUIO B 00JacTH (PM3UKH Ha MPOTSHKEHUH BCEH )KU3HU.
JKonocuueckoe eocnumanue:
— c(OpPMHUPOBAHHOCTD IKOJIOTHUECKON KYJIbTYPHI, OCO3HAHUE III00ATHHOTO XapaKTepa IKOJOTHUECKUX pooIeMm;
— IUIAHUPOBAHUE U OCYIIECTBICHUE AEUCTBUI B OKPYKAOIIEHW Cpe/ie Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
— pacIIMpEHHE OIbITA ACATEIHHOCTH YKOJIOTHUECKON HANPABIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHHIA 10 (hPU3HKE.
Ilennocmu nayunozo nosnanus:
— c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HMUECKON HAYKH;
— OCO3HAHME IIEHHOCTH HAayYHOU JEATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YYCHUs (U3UKU OCYIISCTBIATH MPOSKTHYIO W HCCIEIOBATEIHCKYIO
JeSTeTbHOCTh WHANBHIYAILHO U B TPYIIIIE.
B mpormecce mocTIKEHHST JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI CpPEAHETO OO0IIero oOpa3oBaHus TO (U3UKE y OOYyJaronIuxcs
COBEPIICHCTBYETCS 2MOYUOHAIbHYIL UHMELNeKM, TIPEoaraloni ¢hOpMHUPOBAHHOCTD:
— €camMoco3HaHusl, BKJIIOYAIONIETO CIOCOOHOCTh TMOHHMMATh CBOE SMOIIMOHAJIBHOE COCTOSHHE, BHUJIETh HANpaBlIEHUS pPa3BUTHUS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, OBITh YBEPEHHBIM B ce0e;
— camope2ynuposanus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJCHHE, CIIOCOOHOCTh a1allTUPOBATHCA K
SMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITh OTKPBHITBIM HOBOMY;
— BHYMpeHHel Momusayuy, BKIIOYAIOLIEH CTpeMJIeHHE K JOCTHKEHHMIO LM U YCIeXy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATH,
UCXOJISl U3 CBOMX BO3MOKHOCTEH;
— 2mnamuuy, BKJIIOYAIOIMIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAJIBHOE COCTOSIHUE APYTUX, YYHUTHIBATh €ro MpH OCYHIECTBJICHHUU OOUICHMUS,
CIOCOOHOCTH K COUYYBCTBHIO M CONIEPEKUBAHUIO;
— COYUANILHBIX HABLIKOG, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C APYTUMU JIOAbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3pelaTh
KOH(JIMKTBI.

METAIIPEJMETHBIE PE3YJIbTATDI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eCTBUSA
ba3zoevie nocuueckue oeiicmeun:



— CaMOCTOATENIBHO (POPMYIHPOBATH U aKTYATM3UPOBATH MPOOIIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

— OIPENENATH LEIH JeSTEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

— BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HMUECKUX SIBICHUSX;

— pa3pabaTeIBaTh IJIAH PEIICHUs MPOOIEMBI C YUETOM aHAITN3a MMEIOLINXCSI MaTEPUATBHBIX M HEMATEPHAJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLIECHUBATh PUCKHU MOCIEICTBUN JESITEIbHOCTH;

— KOOPJAMHUPOBATH U BBINOJIHATH PAa0OTY B YCIOBUSIX PEaIbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOIO B3aUMOJIEHCTBUS;

— pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX MPOOIeM.

baszoevie uccnedosamenvckue oeiicmeus:

— BJIaJIETh HAYYHOI TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHATUSAMHU U METOJaMH (PU3NYECKON HAYKH;

— BIJIaJIETh HaBBIKAMHM Y4e€OHO-MCCIEI0BATEIbCKOM M MPOEKTHOM MAESITEIbHOCTH B 00JAaCTH (PU3UKH; CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IIOMCKY METO/IOB PEUICHUS 331a4 (U3NUYECKOTO COAEpKaHUsI, IPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHMUS,

— BJIQJETh BUJAMH JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIpPETaluy, IPeoOpa30BaHNI0 U IPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX
CUTYaIUsX, B TOM YHCIIE [IPH CO3JaHUH YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

— BBISBJISITh NPUYMHHO-CIEJICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBaTh 3aJady, BBIABUIATh TUNOTE3y €€ pEeIIeHUs, HaXOOUThb apryMeHThl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHNUS;

— aHaJM3UPOBAThH IOJIyYEHHBIE B XOJI€ PEILEeHUs 3aJaud pe3ybTaTbl, KpUTHUECKU OIL[EHUBATh MX JOCTOBEPHOCTb, IPOTrHO3HPOBATh U3MEHEHHE B
HOBBIX YCJIOBMSIX;

— CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEIbHOCTH, B TOM YHCIIE IIPU U3y4eHUU QU3UKU;

— J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHOOPETEHHBIH OIIBIT;

— YMETb NIEPEHOCUTD 3HAHUS 10 (PU3MKE B IPAKTUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

— YMETb MHTErpPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

— BBIBUraTb HOBBIE WJEH, IPEUIaraTh OPUTHMHAIIBHBIE MOJXOAbI U PELICHUS; CTaBUTh NMPOOJEMBbl M 3aJaud, JOIYCKarollue aJlbTepPHATHUBHbIE
peLeHus.

Paboma c ungpopmayuei:

— BJIQIETh HAaBBIKAMHU MOJIy4eHHsI HTHPOpMALUU GU3NYECKOTO COJIEPKAHUS U3 UICTOUHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh MOUCK,
aHaJIM3, CUCTEMATU3aLMIO U HHTEPIPETAIMIO HH(POPMALUU PAa3IMYHbIX BUJIOB U (OPM NPEICTABIICHHS;

— OLIEHUBATh JOCTOBEPHOCTh UH(OPMALIUH;

— HCIOJb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOIMH B PpEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX MU
OpraHU3allMOHHBIX 33Jau C COOMIOeHHMEeM TpeOOBaHUI SPrOHOMMKH, TEXHMKH O€30MaCHOCTH, TUTHMEHBI, pecypcocOepexeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

— Co3J1aBaTh TEKCThI (PU3UYECKOTO COJIEpKaHMs B pa3IMYHbIX (GopMmarax ¢ y4éTOM Ha3HAuyeHUs MHPOpPMALMU U LEeJIeBOM ayIUTOPHH, BHIOHUpas
ONTUMAJIbHYIO (POPMY NPEICTABICHUS U BU3yaIN3aLl1H.



YHuBepcaibHble KOMMYHHUKATHBHBIE 1€l CTBUA
Obwenue:

— OCYIIECTBIIATH OOIIEHUE HA ypOKaX (PU3WKHU U BO BHEYPOUHOU AESATETBHOCTH;

— pacro3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYAIlUH U CMST4aTh KOH(MIUKTHL;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCTIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.
Coeémecmmnasn desamenbHOCHb:

— TMOHUMATh U MCTOJB30BaTh MPEUMYILIECTBAa KOMaHIHON U MHAUBUIYATbHON paOOTHI;

— BBIOMpATH TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBUI ¢ y4ETOM OOILIUX HHTEPECOB U BOBMOXKHOCTEH KaX0r0 YjieHa KOJICKTHBA;

— MPUHUMATH IEJIM COBMECTHOM JESATEIHHOCTH, OPraHU30BBIBATh M KOOPAUHUPOBATH JIEUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrnpeiensaTh poJik ¢ yu€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PabOTHI;

— OILICHMBATh KaY€CTBO CBOETO BKJIAJIA U KAXKJIOTO YYaCTHUKA KOMaH/ bl B OOIIHIA pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— Tpeiarath HOBbIE TPOEKTHI, OIIECHUBATH UJIEU C TIO3UIIMU HOBU3HBI, OPUTUHAIHHOCTH, MMPAKTUUECKOM 3HAYMMOCTH;

— OCYHIECTBJISITh TIO3UTUBHOE CTPATETHMYECKOE TIOBEJACHHUE B PA3JIMYHBIX CHUTYallUsIX, NPOSBIATH TBOPYECTBO M BOOOpakeHUE, OBITH
WHUIAATUBHBIM.

YHuBepcaibHbIe peryJsaTUBHbIE 1eliCTBUA
Camoopzanuzayus:

— CaMOCTOSITENIbHO OCYILECTBJISATh IMO3HABATENIBbHYIO IESITEIbHOCTh B 00JAaCTHM (DM3MKUM W aCTPOHOMMHM, BBISBIATH MPOOJIEMBI, CTaBUTh U
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4H;

— CaMOCTOATEJIbHO COCTaBIATh IUIAH pPELIEHUs] PAacUYETHBIX M KadeCTBEHHBIX 3a/lay, IJaH BBIIIOJIHEHUS NPAKTHUECKON paboThl ¢ y4ETOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHHIA;

— JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

— paciupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIOYTEHUH;

— JIeN1aTh OCO3HAHHBIHN BBIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEIICHUE;

— OLICHUBATh MPUOOPETEHHBIN OIIBIT;

— €IocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMUA B 00JACTH (PU3UKU, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIA U KYJIbTYpPHBIH
YPOBEHb.
Camoxonmponn:

— JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JICATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIHTATOB LIETISIM;

— BJIaJIETh HaBBIKAMH MO3HABATEIbHOW pedUIeKCHMH KaK OCO3HAHMSI COBEPIIAEMBIX ACWCTBUM U MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHUH; UCTIOJIB30BaTh MPUEMBI peIeKCHH ISl OLEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS;

— YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHUXKEHUIO;

— MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MIPU aHAIHU3E Pe3yIbTaTOB ACITEIbHOCTH.



Ilpunamue ceéa u opyzux:
— IIPpUHUMAThb CC6$I, IIoOHHMMasa CBOM HEAOCTATKHU U JOCTOUHCTBA,
— IIPpUHUMATb MOTHBBI U apI'YMCHTBI APYIr'UX IIPHU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,
— MPU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKH.

I[NPEJAMETHBIE PE3VYJIbTATDBI

10 xkanace
B npouecce nzyuenus kypca ¢puszuku 6a3oBoro ypoBHs B 10 kinacce yueHUK HAyYUTCS:

— JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHWU COBPEMEHHON HAay4YHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM
TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU JIEATEIBHOCTH JIHOJIEH;

— YUYUTHIBaTh T'PAHUIIBI NMPUMEHEHHSI W3YYEHHBIX (U3MYECKUX MOJENIel: MaTepualbHas TOUYKa, MHEepLualbHas cUcTeMa OTCUETa, a0COJIIOTHO
TBEPOE TENO, UJICANbHBIN Ia3; MOJENIN CTPOEHHS ra30B, )KUIKOCTEH 1 TBEPABIX TN, TOUCUHBIN AJIEKTPUUECKUM 3aps]l IPpU pelIeHnH PU3NIECKUX
3az1a4;

— pacno3HaBaTh (pu3HUECcKUe ABJIEHUs (IIPOLECChl) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO -KUHETUYECKOI TEOPUH CTPOCHUS
BEILIECTBA M DJIEKTPOJMHAMUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE NBIKEHUE, CBOOOJHOE MaJieHHue TeJ, IABUKEHHE IIO0
OKPYXXHOCTH, MHEPLIUs, B3auMoelcTBIE Tel; IU(dy3us, OpOyHOBCKOE NBUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00bEMa Tel
IIPU HAarpeBaHUM (OXJIaKICHUH), TEIUIOBOE PaBHOBECHUE, HCIIApEHUE, KOHICHC AL, TUIaBJICHNE, KPUCTAIIN3aLMs, KUIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIICHUE JABJICHUS Ta3a IPA €ro0 HAarpeBaHMU B 3aKPBITOM COCYHE, CBSA3b MEXKIYy IapaMeTpaMU COCTOSHHUS Trasa B H30IpoLeccax;
UIEKTPU3ALHNA TEN, B3aUMOJCHCTBHUE 3apsI0B, dJICKTpUYECKasi IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE ACHCTBHS TOKA;

— OIMCHIBAaTh MEXaHUYECKOE JBMKEHHE, UCIOJb3Ys (PU3UUYECKHE BEIMUYMHBI: KOOPAMHATA, IyTh, IEpEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela,
CUjla, UMITYJIbC TeJla, KMHETUYeCKas SHeprus, NOTEHLMaJIbHas SHEprus, MexaHuuyeckas paboTa, MeXaHM4YecKash MOIIHOCTb; MpPHU OMHUCAHUU
IIPABUIILHO TPAKTOBATh (PU3MUECKUII CMBICI UCIOJIB3YEMbIX BEJIMUUH, X 0003HAYEHUS U €AMHULIbI, HAXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTMMU BEIMUYUHAMU;

— OIUCHIBATh U3YUYECHHBIEC TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SABJICHUS, UCIIOJb3Ys (PU3NUYECKHE BEJIMUMHBL: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi DHEPIHUsl XaOTUYECKOTO JBIKEHMSI MOJIEKYJ, CPEIHEKBAaJpaTHUYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, padora raza, K03()(UIUEHT M0JIE3HOTO JIeHCTBUS TEMJIOBOIO JBMUIaTessl; IpU ONMMCAHUM NMPABUWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCIOJb3yeMbIX BEJIMYMH, MX OOO3HAUEHHs] M €AMHUIbI, HaXOIUTh (OPMYJbI, CBA3BIBAIOIIME AAHHYIO (DPU3MUYECKYIO BEIUYUHY C APYTrUMH
BEJIMYHHAM;

— OIMCHIBATh U3yYEHHBIE JEKTPUUECKUE CBOICTBA BEILIECTBA, IEKTPUUECKHE SIBIECHUS (IPOLIECCHI) U AIEKTPUUECKYIO MPOBOJUMOCTD Pa3ivyHbIX
cCped, MHCIONb3ysd (U3NUECKUE BEIMYUHBL: DIEKTPUYECKUH 3apsi, OJIEKTPHUECKOe TMoJie, HanpsDKEHHOCTh MOJS, MOTEHLHAN, Pa3HOCTb
MOTEHIMAJIOB, CHJIa TOKAa, 3JEKTPUYECKOE HampshKeHHe, 3JeKTpuueckoe compotusieHue, IJIC, paboTa TOka; MpU OMMCAHUM HPABUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEJIHYMH, MX OOO3HAYECHHS M EIUHHIbI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMU;

— aHAJTM3UPOBATh (YPU3NYECKUE MPOILECCHl M SBJICHUS, MCIONB3Ys (PU3NYECKUE 3aKOHBI M NPUHIMIBI: 3aKOH BceMupHoro tsrotenus, I, Il u 1l
3aKkoHbl HBIOTOHA, 3aKOH COXpAaHEHUsS MEXaHUYECKOW DSHEpPruu, 3aKOH COXpPaHEHMs] MMIY/IbCA, NPUHLUI CYNEpPHO3ULUM CHJI, HPHUHLHUII
paBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCUYETA; MOJEKYJISIPHO-KUHETHUUECKYIO TEOPHUIO CTPOEHHUS BEIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CpeIHEN
KWHETHYECKOW SHEPrHH TEIUIOBOTO JBIKCHUS MOJIEKYT C aOCOJIOTHOW TeMIepaTypoil, MEepBBId 3aKOH TEPMOJUHAMUKH; 3aKOH COXPaHCHHS
AJIEKTPUUECKOTO 3apsiia, 3akoH Kynona, 3akoH OMa, 3aKOHBI I10CJIEI0BATEIBLHOTO U AapaJUIEIbHOTO COSIMHEHMSI TIPOBOJHUKOB, 3aKOH J[ Koy —
JleHma; mpu 3TOM pa3IudaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOC BBIPAKEHUE H YCIOBUS (TpaHMIBI, 00JIACTH)
MIPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE IPUHIIMIIBI AEMCTBHS MAIllMH, IPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3inyaTh YCIOBUS UX O€30MaCHOTO HCIIOJIb30BAHUS
B IIOBCEIHEBHOM KU3HU,

— BBINOJIHATH AKCIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SBJIEHUN M MPOILIECCOB C MUCHOIb30BAaHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHU: MPHU
3ToM (OpMyIHUpOBaTh TpoOIeMy/3a7ady W THUIOTE3Y Y4eOHOTo SKCIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO 000pYI0BaHUS,
MIPOBOJUTH ONBIT U GOPMYIHUPOBATH BHIBO/IBI;

— OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMUUH; IPU 3TOM BbHIOMpATh ONTUMAJIbHBIN CIIOCOO U3MEPEHMSI U HCTIOIb30BAaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNH;

— HUCCIIEI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKMMU BEIMYMHAMU C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bukcHpoBaTh pe3yibTAThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKHX BEJIWYUH B BUAE TaONHIl U rpaduKOB, AenaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIEIOBAHUS;

— coOnroaaTh mpaBuiia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIEIOBAHUN B pamMKax y4yeOHOIO 3KCIepUMEHTa, y4eOHO-HCCIe0BATEIbCKON U
MIPOEKTHOM EATEIHHOCTHU C UCIIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00OpaTOPHOTO 000PYAOBAHMUS;

— peuaTh pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (PU3NUECKON MOJEINbI0, UCIOJIb3Ysl (PU3NUYECKHE 3aKOHBI U MPUHIIUIIBI; HA OCHOBE aHallu3a YCIOBUS
3a/lauM BbIOUpATh (PU3UUECKYIO MOJIENb, BBIACTATh (PU3NUECKHe BEIMUMUHBI U (GOpMYIbl, HEOOXOAUMBIE [T €€ pelIeHHs], IPOBOAUTh PACUYETHI U
OIICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HaYeHHs! (PU3NUECKON BEJITMYHHBI,

— pewmaTh KayeCTBEHHbIE 3aJayd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKJIEHUH C OMOpON Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sBICHUS;

— UCHOJIB30BaTh MPHU PEIICHUU YUYeOHBIX 3a/1a4 COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U
Mpe/cTaBiIeHUs] y4eOHOM M Hay4YHO-TIOMYNISAPHOW HHQPOPMAIMK, MOJY4YEHHON W3 pPA3IUYHBIX HCTOYHMKOB; KPUTUYECKH aHAIU3HPOBATH
MOJIy4aeMyr0 HH(POPMAIHUIO;

— MPUBOJUTH MPUMEPHI BKJIa/1a POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOLIECCOB OKPYXKAIOIIEro MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTH;



— HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEJHEBHOM KM3HM UL oOecriedeHus: 0e301MacHOCTH NMpU 0OpalieH!u ¢ mpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJIsi COXPAHEHUS 3I0POBBS U COOIIIOJICHUS HOPM IKOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpee;

— paboTath B IpyIIie ¢ BBIIOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATH PaObOTy TPYIIIBI, PAIIMOHATIBHO PACHIPENEATh 00S3aHHOCTH H

IUIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTyalUAX, aACKBATHO OLCHHMBATL BKJIAA KaXAOTIO M3 YYAaCTHHKOB TPYIIIIBI B PCIICHUC

paccMaTpuBaeMoi MpooOIeMBl.

11 knacc
B npouecce nzyuenus kypca ¢puzuku 6a3oBoro ypoBHs B 11 kinacce yueHUK Hay4UTCS:

— JIEMOHCTPHUPOBATh Ha MPHUMEPaxX POJb U MeCTO (pU3MKH B (POPMUPOBAHMH COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B Pa3BHUTHU COBPEMEHHOMN
TEXHUKHU ¥ TEXHOJIOTUH, B MPAKTHYECKON JACATEIBHOCTH JIFOJICH, IIETIOCTHOCTh M €MHCTBO (PU3MYECKON KapTUHBI MHUPA;

— YYHTHIBATh TPAHUIBI IPUMEHEHUS N3YUEHHBIX (PU3NUECKUX MOJICIICH: TOUCUHBIH AIIEKTPUUYECKHIA 3apsi, JIyd CBETa, TOUCYHBIH NCTOYHUK CBETA,
siepHas MOJIeNTb aTOMa, HYKJIOHHAsI MOJIETTh aTOMHOTO sIJIpa TIPU PEIICHUH (PU3MUECKUX 3a/1a4;

— pacnio3HaBaTh (GU3HUECKHE SBICHUS (TPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKN M KBAaHTOBOW (DPM3HMKHU: B3aUMOJICHCTBU S
MarHWTOB, 3JEKTPOMArHUTHAS WHAYKIHS, JACHCTBHE MArHUTHOTO IOJISi Ha MPOBOJHUK C TOKOM W JBWKYIIHUHCS 3apsij, dJICKTPOMAarHUTHBIC
KoJIeOaHMS ¥ BOJIHBI, IPSIMOJIMHEITHOE PacIpOCTpaHEHNE CBETa, OTPaKEHHE, MpelloMIIeHHe, nHTephepeHIus, Tu(paKIys 1 MoJIIpU3alns CBETa,
nucnepcust ceeta; (otoanekTpuyeckuil 3dpdexr (hoTosddekrt), cBeToBOE NaBiIeHHE, BOZHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIOaKTUBHOCTD;

— ONUCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (IEKTPUUYECKUE, MATHUTHBIC, ONTUYECKUE U 3JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI), UCTIOIb3YS
¢u3nyecKkue BETUYMHBI: JJIEKTPUYECKHUI 3apsi, CHiIa TOKa, DJJIEKTPUYECKOE HAaMpsHKEHHE, SIEKTPUYECKOE COIMPOTUBIEHHE, Pa3HOCTb
noreniano, JJIC, pabora TOKa, WHIYKIMS MAarHUTHOTO TOJsA, cuia Awmmepa, cuia JIopeHma, WHAYKTUBHOCTh KATYIIKH, SHEPTHS
ANIEKTPUYECKOTO0 M MATHUTHOTO TOJIeH, IEPUOJ U YacTOTa KoJieOaHH B KoJieOaTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIIecce FapMOHUUECKUX
AJIEKTPOMArHUTHBIX KoJie0aHM, (OKyCHOE pacCTOsIHME W ONTHUYecKas CHUJia JIMH3bI; MPU ONKMCAHUU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
HCIOJIb3YeMbIX BEJIWYUH, UX O0O3HAUEHUS M EIUHUIIBI, yKa3blBaThb (OPMYIbI, CBS3bIBAIOIINE AHHYI (U3UYECKYIO BEIMYMHY C JIPYTUMU
BEJTMYMHAMU;

— OIHUCHIBaTh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCHONB3Ys (U3NYECKUE BETUUYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, AJTMHA BOJIHBI
U YacToTa CBETa, SHEPrusi U UMMYJIbC (POTOHA, MEpUO MOJIypacHaaa, SHEPTHsl CBS3U aTOMHBIX sijiep; MPU ONMUCAHUH MPABUIBHO TPAKTOBATh
(bu3MYeCKUil CMBICT HCIHOJB3YEMbIX BEIMYMH, MX OOO3HAYEHHS M EIUHHIIBI; YKa3biBaTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO (U3UYECKYIO
BEITUYMHY C JPYTUMHU BETMYMHAMH, BEIYUCIIATH 3HAUCHUE (PU3NYECKON BETUUHHBI;

— aHaIM3UpPOBaTh (GU3MUYECKUE MPOIECCH U SIBJICHUSA, UCHONIb3Ys (PU3NUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH AJIEKTPOMArHUTHOW MHAYKIWHU, 3aKOH
MPSIMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa, 3aKOHbI OTPAXKEHMs CBETA, 3aKOHBI MPEIOMJICHHs CBETA; ypaBHeHUe DHHIITeHHa it GoTodddexTa,
3aKOH COXpPAHEHMs SHEPrHH, 3aKOH COXPaHEHMs MMITYJIbCa, 3aKOH COXPAaHEHMs 3JEKTPHUUECKOTO 3aps/]a, 3aKOH COXPAaHEHHUs MacCOBOIO yHcia,



noctysarsl bopa, 3aKOH paJiMOaKTUBHOTO paclaja; MpH 3TOM pa3inyaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U
yCIIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

— OIPEIENIATh HallpaBJIEHNE BEKTOPAa MHAYKLUN MAarHUTHOTO MOJIs IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHua;

— CTPOUTH U OIUCHIBATh U300paxeHHe, CO3aBaeMOE IIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

— BBINOJIHATH SKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (PU3MUECKUX SBICHHUN M MPOLECCOB C MCIOJIF30BAaHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI: TIPU
5ToM (opMynarpoBaTh HpobIeMy/3ajady W TUIOTE3y y4eOHOTO AKCIEPHUMEHTAa; COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO 000pYHIOBaHMS,
IIPOBOJUTH ONBIT U (GOPMYIUPOBATH BBIBO/IBL;

— OCYILECTBJIATH MPSIMBIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIMYHH; IIPH STOM BBIOMPATh ONTUMANBHBINA CIIOCOO M3MEPEHUS U UCTIOIB30BATh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHNH;

— HCCIIeZ0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJTMYHH C MCIOIb30BAaHUEM IPSIMbIX U3MEPEHUN: IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBAThH
Pe3yJbTaThl MOJIY4€HHOHN 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJIE€ TAOIHUI] U Ipa(UKOB, J€JIaTh BBIBOJIBI [0 pe3yjbTaTaM HCCIEA0BAHMUS;

— coOnroaath npaBuiia 0€30MacHOTIO TpyJa MPH MPOBEAECHUU HMCCIEI0BAaHUN B paMKax Y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-HCCIIEeI0BATEIbCKON U
MIPOEKTHOM IEATEIbHOCTHU C HCIIOJIb30BAaHUEM N3MEPHUTENBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBaHHUS;

— peuaTh pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIEINbI0, UCTIONb3Yys (PU3NYECKHe 3aKOHBI M MIPUHIIMIIBI; HA OCHOBE aHaJIKM3a yCIOBHS
3a/1auM BbIOMpATh (PU3UUYECKYIO MOJIENb, BBIIACIATh (PU3NYECKHE BETUYUHBI U (HOPMYIIbl, HEOOXOUMbIE sl €€ pelIeHus], IPOBOJUTH PacuéThl U
OIIEHUBATh PEAIbHOCTb MOJIyY€HHOTO 3HaUeHHs! (PU3NUECKON BEJTUYHHBI,

— pelaTh KAayeCTBEHHBIC 3aJa4Yd: BBICTPAMBATH JIOTMYECKH HEIMPOTUBOPEYMBYIO ILIETIOYKY PACCYKIECHUN C ONOPOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

— MCII0JIb30BaTh IPU PEIIEHUH Y4eOHBIX 337a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH Ul IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALUN U
IPEICTaBICHU y4eOHOM M Hay4yHO-TIONMYNISAPHOW HHGOpPMALMHU, IOJYYECHHOM M3 pa3IMYHbIX MCTOYHHMKOB; KPUTHUYECKH AaHAIU3MPOBATH
oJIy4aeMyro HH(OpMaInio;

— OOBACHATH NPHUHLMIIBI JEHCTBUS MallMH, NPUOOPOB U TEXHUUYECKHX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX O€30IACHOTO MCIOJb30BaHMS B
IIOBCEIHEBHOM JKHU3HY;

— MPUBOAUTH IPUMEPBI BKJIAZA POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE IIPOLIECCOB OKPYXKAIOIIEr0 MUPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTH;

— MCII0JIb30BaTh TEOPETHUECKUE 3HAHUS N0 (PU3MKE B MOBCEJHEBHOM KM3HM JUId oOecriedeHus: 0e30MacHOCTH NpU OOpallleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXpPaHEHHs 310pPOBbs U COOJIIOJIEHHS] HOPM 3KOJIOTHYECKOT0 MIOBEICHUS B OKPYKAIOLIEH cpene;

— paboTath B IpyIIie ¢ BBIIOJIHEHUEM Pa3IMUHbIX COLMATIBHBIX POJIeH, IUIaHUPOBATh pabOTy I'PYIIIbI, PALlMOHATIBHO PACHIPENEIATh 00S3aHHOCTH U
IUIAHUPOBATh JAEATEIBHOCTh B HECTAHJAPTHBIX CUTYaLUsAX, aJCKBAaTHO OLIEHMBATh BKJIAJ KaXJOIO0 W3 YYAaCTHUKOB TIPYINIBl B pPELICHUE
paccMaTpuBaeMoil poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne | HaumeHoBaHHe pa3nesioB ¥ TeM nporpammbl | KonndectBo | DaexkTpoHHblie (nuppoBbie)
n/m yacoB o0pa3zoBaTesibHbIe pPecypchl
BCe| _ = Hcnosb3oBanue 000pya0BaHust
ro | S = nentpa «Touka pocra»
& ,lE o
=S¥ =
SE--A =)
Y- I — -
PA3JIEJI 1. PUBUKA U METOJbI HAYYHOI'O ITIO3HAHUSI (2 4)
1.1.| ®u3uKa U METO/IbI HAYYHOT'O TIO3HAHUS 2 0 http://school-collection.edu.ru/ O3HAKOMIIEHHE C IIUPPOBOIL
mabopaTopueit
Hroro no pazgeny 2
PA3JIEJI 2. MEXAHUKA (18 u)
2.1.| KuaemaTtuka 5 11 4 http://school-collection.edu.ru/ JleMOHCTpanusi TEXHOJIOTUH U3MEPEHUS
B nugp. JlabopaTopuu
[lITaTnB mabopaTopHbIA, MexaHudeckas
CKaMbsl, CEKYHIOMED C JaTYNKaMU
2.2 | lunamuka 7 3 http://school-collection.edu.ru/ /leMOHCTpaIns TeXHOIOTHH H3MEPEHUS
B udp. 1abopatopun
Bechl, cekyHIoMep, MeXaHUJecKas
CKaMbsl, ITATHB C JICPKATEISAM,JICHTa
MepHast
2.3 | 3aKOHBI COXPAHEHHUS B MEXaHHKE 6 [1 2 http://school-collection.edu.ru/ JleMOHCTpanus TEXHOJIOTUH H3MEPEHUS
B mp. JlabopaTopun.
[ [MIMHAPH METAJUTMIECKUE, TIITATHBEI,
iep)KaTenb, JMHEHKa
Hroro no pazgeny 18 2 9
PA3JEJ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA (24 1)
3.1 | OcHOBBI MOJIEKYISIPHO- KUHETUYECKON TeopHH | 9 2 http://school-collection.edu.ru/ JleMOHCTpaIMs TEXHOJIOTHH U3MEPEHHS B
mudp. madoparopun. JaTINKK IIEKTPOHHBIE.
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http://school-collection.edu.ru/

3.2| OCHOBBI TEPMOIUHAMUKHU 10 1 http://school-collection.edu.ru/ JleMOHCTpaIHs TEXHOIOTUH H3MEpPEHHS B
mdp. maboparopuu. J{aTINKK AIIEKTPOHHEIE.
3.3| Arperartubie cocrosiHus BeniectBa. @a3oBbie | 5 1 http://school-collection.edu.ru/
TIEPEXO/IbI
Hroro no pasneny 24 4
PA3JIEJI 4. JIEKTPOAUHAMMUKA (22 4)
4.1 | DnexTpocTaTuKa 10 1 http://school-collection.edu.ru/ /leMOHCTpaIys TEXHOJIOTMH U3MEPEHUS B
dp. maboparopuu. J{aTUNKK AJIEKTPOHHEIE.
4.2 | TTocTOSIHHBIH AneKTpuYecKuii Tok. Toku B 12 3 http://school-collection.edu.ru/ JleMoHCTpaIMs TEXHOJIOTHH U3MEPEHHS B
PA3INYHBIX CPEAX dp. maboparopuu. JlaTUNKK AIEKTPOHHBIE
HWroro 1o pasueny 22 4
IMoBTOopenue nzyyeHnnix TeM Ipome:xyTounasi|2
aTTecTanus
NTOI'O 3a roa 68 17
PA3JIEJI 4. JIEKTPOAUHAMMUKA (11 4)
4.1| MaruutHOe moJe. 11 3 http://school-collection.edu.ru/ JleMOHCTpALsi TEXHOIOTHH H3MEPCHIS B
DIIeKTpOMArHUTHAs dp. nabopatopun. JaTuuku
e — PIICKTPOHHDIC
Hroro no pazneny 11 3
PA3AEJI 5. KOJIEBAHUSA U BOJIHBI (24 4)
5.1 | MexaHn4eckue 1 3JIEKTPOMarHUTHBIC 9 2 http://school-collection.edu.ru/ JIeMOHCTpaIMs TEXHOIOTUH H3MEPEHHS B
KONIeGanus ip. JlabopaTopun
[[ITatuB nabopatopHsiii, MexaHu4eckas
CKaMbsl, CCKYHAOMED C JaTYUKaMHU
5.2 | MexaHn4eCcKHe U DJICKTPOMArHUTHBIC BOJIHBI | 5 - http://school-collection.edu.ru/ JleMOHCTpaIWst TEXHONOTUH U3MEPEHUS B
AJIEKTPOMArHUTHBIC ncpp. Jlaboparopun
[[ITaTuB n1abopaTopHbIi, MexaHn4ecKas
BOJIHBI
CKaMbs, CCKYHIOMED C JaTYUKaMHU
5.3| Ontuka 10 3 http://school-collection.edu.ru/
Hroro no pazneny 24 5
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PA3EJ 6. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCHUTEJBHOCTH (4 4)

6.1 | OcuoBsl CTO 4 | - http://school-collection.edu.ru/
Hroro no pazneny 4 10 0
PA3JEJI 7. KBAHTOBAS ®U3UKA (15 4)

7.1 | DmeMeHTHI KBAHTOBOM OIITUKU 6 http://school-collection.edu.ru/ /[aT4nKH 3JEeKTPOHHBIE, JleMOHCTpalus
[TCXHOJIOI'U U3MEPCHHS B III/I(i)p.
imaboparopuun

7.2 | Ctpoenue atroma 4 1 http://school-collection.edu.ru/

7.3| AToMHOE AP0 5 1 1 http://school-collection.edu.ru/

Hroro mo pazneny 151 2

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMHNHU U ACTPO®PU3UKMU (7 4)

8.1| DnemeHTHI acTpoHU3UKH 7 2 http://school-collection.edu.ru/
Hroro mo paznemy 7
OBOBIIAIOLIEE IOBTOPEHUE (4 1)
CucremaTuzanus U 00001IeHUE MaTepraia 4 http://school-collection.edu.ru/
Kypca (pu3uKu
Pe3eps ()
HUTOTI'O 3a ron 664 |12
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