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1. COAEP/)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uKa U MeTO/IbI HAYYHOT'0 MO3HAHUS

dusnka — HayKa o npupoze. Haydunple MeTOIbI MO3HAHUS OKPYXKAIOMIEro Mupa. PoJib SKCIiepuMeHTa U TEOPUH B MPOIIECCE MO3HAHUS TPUPOJIBI.
DKcIepuMeHT B (hU3HKe.

MopnenupoBanue (Qu3MYeCKHX SBICHUM W mporeccoB. Hayunble rumote3pl. DuU3MUecKHe 3aKOHBI M TEOpUHU. [paHUIBI MPUMEHUMOCTU
(bu3nyecKrx 3aKOHOB. [[pHHIMIT COOTBETCTBUSI.

Ponb 1 MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B IPAKTUYECKON ACSITETbHOCTU JTIOACH.

Jlemoncmpayuu

AHaoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHre. OTHOCUTETbHOCTh MEXaHUUYECKOTO IBIKeHus. Cuctema otcuéra. TpaekTopus.

[Tepememenne, CKOpPOCTh (CPemHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTH) M YCKOPEHHE MaTepUaTbHOW TOYKH, WX MPOEKIUA Ha OCH CHCTEMBI
koopauHatT. CrokeHre IepeMeIIeHH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE BIKEHUE. | padiku 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPCHHUSI, ITYTH U TICPEMEIICHUS
MaTepUaIbHON TOUKHU OT BpEMEHHU.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe nBuxkeHue. J[BkeHHE MaTepHalbHOM TOYKH MO OKPYXKHOCTH C MOCTOSHHOW MO MOJIYIIO CKOPOCTBIO. YTJIOBas CKOpPOCTD,
TuHEeHas ckopocTh. [leproa n wacroTta obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCcTpoiCTBa U MPaAKTUYECKOE MPUMEHEHUE: CTUAOMETD, ABMKEHUE CHAPSIIOB, IIEMHbIE U pEMEHHBIE TIepeIayu.

Jlemoncmpayuu

Monens cucTeMbl OTCUETa, MILTFOCTPAIMs KHHEMAaTHIECKIX XapaKTePUCTUK JIBHIKEHUSI.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenune yCKOpeHHs CBOOOTHOTO TTACHHSL.

Hampasrienue ckopocTH MpH IBMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi



N3yuenne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY IYTSAMH, IPOWIEHHBIMA TEJIOM 3a IIOCJIEIOBATCIIBHBIE DPABHBIE IIPOMEKYTKH BpPEMEHHU IIpU
PAaBHOYCKOPEHHOM JIBH’KEHHMM C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBuKEHUs IIApUKa B BI3KOU XKHUJIKOCTH.

W3yuenne nBMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEepLmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpununun cynepno3uuuu cui. Btopoit 3akoH HberoroHa mmst marepuanbHOM TOuku. Tperuid 3akoH HprotoHa s
MaTepHalbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna TsoxecTu. Ilepsas kocMudeckas CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckosbxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHMsI CKOJIBKEHHUS U CUJIa TPEHUS IOKOS.
Koadduument tpenns. Cuiia CONpOTHBIICHHS IIPH JBMXKEHUH TEJa B )KUKOCTH HITH Tase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT Cuiibl OTHOCHUTENIBHO OCH BpateHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeEA.

TexHndeckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHHUE: TTOALIUITHUKY, ABUKECHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaiiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TIAJACHUU.

CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHMS.

YcnoBus paBHOBecus TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUINX B MIPYXHHE U PE3MHOBOM 00paslie, OT UX Je(OopMalHH.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkonvl COXpaneHusn ¢ MexanuKe



Nmnynsc maTepuanbHOM TOUYKM (Tela), CUCTEMBl MaT€pUAIbHBIX TOueK. VIMITylIbC CHIIBI M W3MEHEHHE UMIyJbca Tejla. 3aKOH COXPaHEHUS
HUMITYJIbCa. PeakTUBHOE JIBHIKCHHE.

Pabora cuiibl. MOIITHOCTD CHJIBI.

Kunerndeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KHHETUYECKOW YHEPTHUH.

[TorennmaneHas sueprus. [loTeHnnanpHas SHEprus ynpyro nehOpMUPOBAHHON MpYyKUHBL. [loTeHIIManpHas SHEPTUS Tella BOJIU3H MOBEPXHOCTU
3emin.

[ToTenumanpHble U HEMOTEHUUANBHBIE CUJIBL. CBsI3b pabOThl HEMOTCHIIMAIBHBIX CUJI ¢ HK3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBbI Tel. 3aKOH
COXpaHEHHUs MEXaHWYECKON IHEPTHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoiicTBa U MPaAKTUIECKOE IPUMEHEHHE: BOAOMET, KOMED, MPY>KUHHBIM MUCTOJET, TBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeaxkTnBHOE ABMKEHUE.

[lepexon moTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOTHI CUITBI C U3MEHEHNEM MEXaHWYECKON IHEPTUH Teja Ha MPUMEPE PACTSKEHHS Pe3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUM M UX ONbITHOEe oOOocHOBaHue. bpoyHoBckoe nBukenue. uddysus. Xapakrep
JBMDKEHUS] M B3aUMOJEWCTBUS YacTHIl BellecTBa. MoJenu CTpOEHUs I'a30B, )KUIKOCTEH M TBEPABIX TeJ U OOBSICHEHHWE CBOWCTB BEILECTBA Ha OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJiekyn. Konnuecto Bemectsa. [locTosinaast ABorapo.

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

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUECKON TEOpUH HAEaTbHOro raza. AOGCOIOTHAs TeMIepaTrypa Kak mepa
CpeIHENl KMHETMYECKOW SHEpPruu TEIUIOBOTrO JBMKEHMs 4dactul rasa. lllkama temneparyp KenbBuna. I'a3oBble 3akoHBl. YpaBHeHHE MeHeneeBa—
Knanetipona. 3akon [lansToHa. M30mporiecchl B HeaTbHOM T'a3e ¢ MOCTOSIHHBIM KOJMYECTBOM BelecTBa. [ paduueckoe npeacTaBieHre H30IPOIIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbITHI, T0Ka3bIBAOLINE JUCKPETHOE CTPOEHHUE BellecTBa, (PoTorpaduu MOJIEKYJ OPraHUYeCKUX COeIMHEHUH.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.



Mopenb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa LlTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMO/ICHCTBHS.

Monens, WUTIOCTpUPYIOLIas MPUPOY AABJICHUS ra3a Ha CTEHKU COCYAa.

OnBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UI€aTBLHOTO ra3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE M3MEPEeHUN 00bEMa KOMHATHI, TABJICHHS U TEMIIEPATyphl BO3/IyXa B HEH.
HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnoevlt mepmoouHamuku

TepMmonunaMmuyeckasi cucteMa. BHyTpeHHsIs SHEprus TepMOJIMHAMUYECKON CUCTEMBI U crIocoObl €€ n3meHeHus. KonnyecTBo TemaoTel U padoTa.

BHYTpeHHSDI OHEPIrUs OJHOATOMHOI'O MACAJIbHOI'O rasa. BI/II[I)I TCIUIONCpCaAaqYn: TCIIOIMPOBOAHOCTb, KOHBCKIMA, U3JIYUCHHC. YILCJIBHZUI TEILIOEMKOCTD
BCIICCTBA. KomangecTBO TENIOTHI I[Ipu TCIIoIepeaadc.

[TonsTre 00 ammabatHOM mporecce. IlepBblii 3akOoH TepMoAaWHAMHKH. [IpuMEHEHHE MEepBOTO 3aKOHAa TEPMOJMHAMHUKHA K H30IPOIIeccaM.

I'padmueckas nHTepnperanus paboTh rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTUMOCTh IPOLIECCOB B IPUPO/IE.
TernnoBsie mMamuubl. [IpUHIMTBL AeiicTBUS TEIIOBBIX MamiuH. [IpeoOpazoBanHusi SHepruu B TEIUIOBBIX MamuHaX. Kosddumment monesHoro

neiictBus TernnoBoi MamuHbl. [{uki KapHo 1 ero ko3 guimeHT mnoie3Horo AeicTBrs. DKOJOTHYECKHE MPOOIeMbl TEINIOHEPTETUKHY.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: ABUTaTelh BHYTPEHHETO CTOPaHHUsl, OBITOBOM XOJIOIUIBHHUK, KOHTUITUOHED.
Jlemoncmpayuu
H3meHeHne BHYTpEHHEW SHEPTUU Tea MPH COBEPIICHUH pabOThI: BbUIET MPOOKHU M3 OYTHUIKM TMOJ JIEHCTBHEM CXKATOTO BO3AyXa, HarpeBaHHE

a¢upa B JaTYHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

V3meHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Tejia Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Mopenu napoBoil TypOMHBI, ABUraTeNsi BHYTPEHHET0 CrOPaHusl, pEaKTUBHOTO ABUraTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanua eéeujecmea. Pazoevie nepexoosl

ITapoo6pazoBanue u koHaeHcanus. VicnapeHue u kuneHue. AGCOIIOTHAs U OTHOCUTENIbHAS BIAKHOCTh BO3ayxa. HacelmeHHbll map. Y aenbHas

TCIIJIOTA nap006pa3OBaHmL 3aBHCHMOCTD TEMIICPATYPhbI KUIICHUA OT AaBJICHUS.

TBépnoe teno. Kpucrannmyeckne u amopdHbie Tena. AHU30TPOMHUS CBOWCTB KpuCTAIOB. JKumakue kpucramuibl. COBpEeMEHHBIE MaTEpHAIIHI.

IInaBnenue u KpucTtajuiu3anus. VY nenpHas TemioTa MiIaBIeHHUs. CY6J'II/IM8.I_II/I${.

VYpaBHeHHE TEIJIOBOTO OaaHca.



TexHudeckue yCTpPOWCTBAa M NPAKTUYECKOE INPUMEHEHHE: TMIPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMM IIOJy4EHHS COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIICHHBIX MApOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGmroienne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTUIYECKOTO BEIIECTBA.
JleMoHCTpanusi KPUCTAILIIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoaMHamMuKka
Tema 1. Inekmpocmamuka

3HeKTpI/IBaHI/IH TCII. BJIGKTpI/I‘leCKI/Iﬁ 3aps. I[Ba BHUJa OJJICKTPUYCCKHX 3apsAd0B. HpOBOI[HI/IKI/I, AUIJICKTPUKU W ITOJYIIPOBOAHHUKH. 3aKoH
COXPAHCHUA SJICKTPHUICCKOIr'0 3apsaa.

Bsaumopeiicteue 3apsnoB. 3akoH Kynona. ToueuHbIN ayleKTpudecKuil 3apsa. ODieKTpudeckoe rnose. Hanpspk€HHOCTB 3JEKTPUYECKOro MOJIS.
[IpuHIUI Cyneprno3uIuu JIEKTPUUECKUX MTosiel. JIMHUN HanpsKEHHOCTH 2JIEKTPUYECKOTO MTOJISL.

Pabora cun snekrpoctarnyeckoro mnois. Ilorenuman. PazHocTe moreHuuanoB. IIpoBOAHMKM M JUAJIEKTPUKH B JIEKTPOCTATUYECKOM IOJIE.
JlnsnekTpudeckass IpOHULIAEMOCTb.

OnexrpoéMkocTs. KonneHcaTop. DeKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOTO KOHIEHCATOpa.

TexHudeckue yCTpoWcTBAa M INPAKTHUYECKOE IIPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP, DJIEKTPOCTAaTUYECKas 3allnTa,
AJIEKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anMopeicTBre HasIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

IIpoBOIHMKY B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

I[I/IBHCKTpI/IKI/I B DJICKTPOCTATUYCCKOM IT0JIC.

3a3€MJICHUC

3aBUCHMOCTD 3J'IeKTpOéMKOCTI/I IJIOCKOT'0 KOHACHCATOpa OT IIomaar IJIaCTHH, PACCTOAHUA MCXKIAY HUMU U HHBJ’IGKTpH‘-IGCKOfI IMPOHUIACMOCTH.
3Hepr1/1;1 3apsAKCHHOI'O KOHACHCATOpPA.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol



N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS dJIEKTpUUecKoro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1emu.

DNEKTPUUYECKOE COINPOTUBIEHUE. YJIENbHOE CONpOTHUBIIEHUE BemiecTBa. IlocmenoBarenbHoe, NapajuIebHOE, CMELIAHHOE COEIUHEHUE
MIPOBOJIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHHUKA TOKa. 3akoH OMa JiJIsl OJTHOM (3aMKHYTO#) anekTpudeckoit nenu. Kopotkoe
3aMbIKaHUE.

DIEKTpOHHAs TPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBIIECHUSI METAIIOB OT TeMeparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUil TOK B Bakyyme. CBOMCTBA AJIIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAs TPOBOAMMOCTh OTYIIPOBOIHUKOB. CBOIiCTBa p—n-niepexona. [lomynpoBoJHUKOBEIE IPHOOPHI.

DNEeKTpUUECKUN TOK B paCTBOpPAX U pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLMALIMSL. DIEKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lnazma.

TexHuueckue ycTporucTBa M MPaKTUUECKOE MPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT, HCTOUHUKHU TOKA, dJIEKTPOHATPEBATEIbHbBIE TPUOOPHBI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKyYMHBIH AHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIA THO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb CONPOTUBIICHUS IUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IJIOIIA M MOTIEPEUYHOTO CEYEHHS U MaTepHaa.

CMmenianHoe COeJUHEHHE TPOBOJHUKOB.

[IpsiMmoe n3mepeHue 3MeKTPOABIKYIIEH criibl. KOpoTKOe 3aMbIKaHME TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3yXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne cMeIaHHOro COeJMHEHUS pe3UCTOPOB.

N3mepenue 31eKTpoABMAKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenune snexrposnusa.

MexnpeamerHblie CBA3U



Wzyuenmne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCyHIECTBISETCA C YYETOM COAEPIKATEIBHBIX MEXKIIPEIMETHBIX CBA3CH C Kypcamu
MaTeMaTHKH, OWOJIOTUU, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie noHAMuUA, CBSI3aHHBIE C U3YYEHHUEM METOJI0OB HAYYHOTO IMO3HAHMS: SBJICHHE, HAYYHbIH (akT, rumnoresa, puzndyeckas BeJIMUMHA,
3aKOH, TEOpUSsl, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETMPOBAHKE, MOJIENIb, U3MEPEHHE.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHMH, JHHEWHHas (yHKUMA, mapadona, rumepbona, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPHI M X MPOEKLHU Ha OCH KOOPIUHAT, CIOKECHHE
BEKTOPOB.

buonozus: Mmexannueckoe IBIKEHUE B KUBOU mpupoje, muddy3us, ocMoc, TEIIO0OMEH XKMBBIX OPraHU3MOB (BUBI TEILIONEPEIayH, TEIIIOBOE
paBHOBECHE), JIEKTPUUECKHE SABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: OUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJN, MOJb BEIIECTBa, MOJSpPHAs Macca, TEIJIOBBIE CBOICTBA TBEPIBIX Te,
KHUJKOCTEH U ra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALUS, TaJbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUKEHMM C HCIOJIb30BAaHUEM MEXAHU3MOB, Y4ET TPEHUS B TEXHUKE, MOALIMIIHHMKHU, HCIIOJIb30BAHHME 3aKOHA
COXPaHEHUs UMITyJIbCa B TEXHHMKE (pakeTa, BOJOMET W JApyrue), IBUraTellb BHYTPEHHEro CropaHwusi, mapoBas TypOuHA, OBITOBOI XOJOAUIIBHHUK,
KOHJUIIMOHEP, TEXHOJIOIUH MOJIyYE€HUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCJIE€ HAHOMATEpUaIOB, U HAHOTEXHOJOTUH, FIEKTPOCTaTUYECKas 3aIIUTa,
3a3eMJIeHHE YJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, 3JEKTPOHArpeBaTeIbHbIE IPHOOPHI, HIEKTPOOCBETUTEIbHBIE TPHUOOPHI, FaJIbBAHHUKA.

11 KJIACC

Pa3neu 4. DiekTpoamHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTEL. B3anmonencTBUe MOCTOSHHBIX MarHUTOB. MaruutHoe mose. Bekrop MarHuTHOM MHAyKUMU. [IpuHIMn cynepno3unuu
MArHUTHBIX MMoJed. JIMHM MarHUTHOM MHAYKIMU. KapTrHa TMHUNA MArHUTHOW MHIYKIIUH MOJISI TOCTOSHHBIX MAarHUTOB.

MaruutHoe mojie NpoBOAHMKA € TOKOM. KapThHa NMHMM HMHAYKIMM MarHUTHOTO MOJS JUIMHHOTO TNPSMOIO NPOBOJHHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O IMPOBOJHMKA, KaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaenicTere NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAyNb U HallpaBlieHHe. J{BrKeHne 3apsyKeHHOM YacTULbI B OJTHOPOJHOM MarHUTHOM mosie. Pabora cuisl Jlopenia.

SIBnenue 3neKTpoMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIHX. DJIEKTPOABIKYIIAs CUila MHAYKIUN. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIKYIAs CUila UHAYKLUHUU B MPOBOJHUKE, JBUKYIIEMCS MOCTYNATEeIbHO B OJJHOPOJAHOM MarHMTHOM
ToJIe.

[IpaBumo JleHna.



NHykTUBHOCTD. SIBICHME CAMOMHAYKIIMH. DJIEKTPOABUKYIIIAS CHJIa CAMOUHIYKIIUH.

DHEprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNIeKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TOCTOSIHHBIE MAarHUThI, BJEKTPOMArHUThI, 3JICKTPOABUrATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHULl, UHAYKIMOHHAS NEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJISI.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuio Jlenua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHONW MHIYKIUU.

Pa3nea S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMaAZHUmMHble KOJ1€0AHUA

KonebarenbHas cucrema. CBoO0AHBIE MexaHWYeckue koiebanus. ["apmonndeckue konebanus. [lepuon, yactora, aMrutya u ¢aza KoyiebaHui.
[IpyxuHHBIA MassTHUK. MaTeMaTu4ecKuil MasiTHUK. Y paBHEHUE rapMOHUYEeCKUX Kojebanuil. [IpeBpalienre s3Hepruy Npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublil KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJeOaHHs B HI€aIbHOM KoJe0aTeIbHOM KOHTYpe. AHAJIOTHsI MEXKAY MEXaHHUECKUMHU
U JICKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTHU B UI€ATBHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxarouux KoieOaHUsSX. BbIHYXJeHHble MexaHudeckue KojeOaHusa. Pe3onHaHc. BbIHyXJeHHbIE >J€KTPOMarHUTHbBIE
KoJIeOaHus.

[lepemennsblit Tok. CHHYCOMAANBHBIN EPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMILIUTYIHOE U JIEHCTBYIOIIEE 3HAaUEHUE CHIIBI TOKa U
HaIpPsSHKEHUS.



Tpanchopmarop. IlpowsBoacTBo, mepeaada U MOTPEOJICHHE JIIEKTPUYECKONW JHEPrHH. OKOJOTHYECKHE PHUCKH TPU  TPOU3BOJACTBE
anekTposHepruu. KynbTypa uCnoab30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: JIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, TUHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHON cUCTEeMBI (TIPYKUHHBIN WM MAaTEeMaTHICCKUI MAsITHHK).

Hab6mronenue 3aryxaronumx KojgeOaHuid.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUS.

OcmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAMPSDKEHUS OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc npu nocienoBaTeaTbHOM COSIMHEHUH PE3UCTOPa, KaTYIIKA WHIYKTUBHOCTH U KOHJEHCATOPA.

Mopenb TUHUY 3IEKTPOIIEPEIauH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIeOaHU rpy3a HA HUTU OT JUIMHBI HUTU U MacChl TPpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanuyeckue BOJHBI, YCIOBHS pacripoctpanenus. [lepuon. CkopocTs pacpocTpaHeHUs U JITHHA BOJHBI. [lonepeunbie u Mpo10IbHbIE BOTHBI.
Wntepdepentus u nudpakiys MeXaHHUECKUX BOJH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CIOBUS M3JIy4€HHS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas opueHtaums BektopoB E, B, V B snexrpomarHuTHON
BostHEe. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHME, MpeJoMIICHUE, mossipuzanus, audpakuus, narepdeperimsa. CKOpOCTh IEKTPOMATrHUTHBIX
BOJIH.

[xana sneKTpOMarHUTHBHIX BOJIH. [I[puMeHeHNEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIIBI pauOCBS3U U TeNEBUACHUS. Pagronokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIBTPA3BYKOBasl IMATHOCTHUKA B TEXHUKE W MEAUIMHE,
paaap, paIuonpuEMHHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJH.

Konebmronieecs Teno kak UCTOUYHUK 3BYyKa.

Habmonenue orpakeHus U MpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue nntepdepeHnu U AMPpakiiuyd MEXaHUYeCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILIMTYIOM U 4aCTOTOW KoJieOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, PEOMIICHHE, TTOJIApU3aIys, Au(paKius, HTephepeHIHs.

Tema 3. Onmuxka

['eomerpuueckas ontuka. IIpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B ONHOPOAHOM cpene. JIydu cBeta. ToueuHblii HICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHus certa. [locTpoeHne n300pakxeHui B JIOCKOM 3epKale.

[Ipenomienue cBera. 3aKOHBI IPEIOMIICHHS CBeTa. AOCONIOTHBIN MoKa3aTesb npenomieHus. [loaHoe BHyTpeHHee orpakenue. [IpeaenpHbiii yromn
IIOJIHOTO BHYTPEHHETO OTPaXKECHMUS.

Hucnepcus ceeta. CioxxHbIi cocTaB Oenoro cera. L{ser.

CoOuparomue 1 paccenBaroniye JuH3bl. ToHkas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas cujla TOHKOM JnH3bl. [locTpoenue nzo0paxkeHuii B
COOMPAOIINX ¥ PACCEHBAIOIINX JIMH3aX. DopMyria TOHKOM JTMH3EI. Y BeTUYCHUE, TaBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. atepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIOICHHSI MAKCHMYMOB 1 MUHIMYMOB B UHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus ceera. [Judpakunonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX MaKCMMYMOB IpW TMAJCHUHM MOHOXPOMATHUYECKOTO CBETa Ha
IU(PPAKLIHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBA M NPAKTUYECKOE TNPUMEHEHHWE: OYKH, JIyna, (oToanmapar, NPOEKLUHMOHHBIA ammapar, MHKpPOCKOI, TEeJIeCKOIl,
BOJIOKOHHAS ONTUKA, AM(PpaKIIMOHHAS pEelIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHHE U IperoMieHre ceeta. OnTruueckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Habmtonenue nudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmtoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszarens IpeaoMII€HUS CTEKIIA.



HccnenoBanue cBONCTB U300paXKeHUH B TMH3AX.
HaGnronenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuiipl TpUMEHUMOCTH Kilaccuueckol MexaHuku. [locTynarsl cneruanbHOM TEOPUH OTHOCUTEIBHOCTU: MWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyMe, IPUHLIUI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b Macchl € YHEPTUEH U UMITYJIHCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUSI TIOKOS.

Paszpen 7. KBanToBas puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. @opmyna [Imanka cBsi3u sHEprun (HOTOHA € €r0 YaCTOTOH. DHEPrusl K UMIYJIbC (POTOHA.

OtkpeiTue u uccnepoBanue (orodpdexra. Ombitel A. I'. CrtoneroBa. 3akonbl ¢dotordderra. YpaBHeHue DWHIITeHHa s poTodrddexra.
«Kpacnas rpanuna» porospdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHe: (HOTOAIEMEHT, POTOIATUUK, COTHEUHas: 6aTtapesi, CBETOIMO/I.

Jlemoncmpayuu

®oT0o3deKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOddeKTa.

Cseroauos.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -vactuil. [lmanerapnas moxens atoma. Iloctymatel bopa. Uzmyuenue u
noryoieHne (GoToHOB MPU NMepexoie aToMa ¢ OJTHOTO YPOBHS SHEPIUU Ha Jpyroi. Buasl criektpoB. CekTp ypoBHEH 3HEpruu aToMa BOJ0pO/Ia.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHAIN3 (CHEKTPOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJHBI JIa3epa.



Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hal6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus snapa. OTkpeiTHe paguoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeaeneHuro cocTaBa
panmoakTuBHOTO M3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iIydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OtkpeiTHE IPOTOHA U HeWTpoHa. HyknonHas mozens snapa ['elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnan. DINeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydeHre. 3aKoH paJuoakTUBHOTO Paca/ia.

OHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepusle peakuuu. JleieHHe U CUHTE3 SAEP.

Snepusiii peakrop. TepmosaepHslii cunTes3. [IpoGiieMbl U IePCIEKTUBBI AEPHON YHEPTETUKU. DKOJOTMUECKUE aCIEKThI SA€PHON 3HEPreTUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOJIIOICHUSI U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHIL.

@OyHnaMeHTaIbHBIE B3aUMOACHCTBHUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKiiaqHOEe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bI, JIaHEThI, X BUANMOE JBIKECHHUE.

Conneynas cuctema.

Connue. ConneuHasi akTuBHOCTb. Mcrounuk 3Heprun ConHia v 3BE31. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. /lnarpaMma «CHeKTpaibHBIMU
KJIaCC — CBETUMOCTBHY». 3BE3/bl TJABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» ISl 3BE3] IVIABHOM MOCIEA0BATEIbHOCTH.
Buytpennee ctpoenune 38€31. COBpeMEHHBIE IPEACTABICHHS O MTPOUCXO0XKIACHUH U 3BOIoINK COJTHIA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hama I'anaktuka. Ilonoxxenue u npmxenne Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE TBIPHI
B SIIpaxX rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Pazberanue ranakruk. Teopust bonbiioro B3pbiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.



Hepeménabie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH Il ONpeAesIeHHs TOJI0XKEeHUsI HEOECHBIX 00bEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE C03Be3A1s1 CEeBEPHOIO MOIMyIIapHs U sIpKUe 3BE3/bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Ponb ¢u3vkm m acTpOHOMHUU B 3KOHOMHUYECKOW, TEXHOJIOTHUECKOM, COMATBHON U 3TUYECKON cepax HeATeTbHOCTH YeJIOBEKa, POJb U MECTO
(U3MKN U aCTPOHOMHUHU B COBPEMEHHON HAy4YHOUN KapTHHE MHpA, poiib GU3NYECKON Teopuu B (POPMHUPOBAHUH MPEACTABICHHUHN 0 (PU3MUECKON KapTUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeamMmeTHbIe CBSI3H

Wzyuenmne xypca ¢usukn 6a3oBoro ypoBHS B 11 Kiacce OCYIIECTBISETCS € YUETOM COJNIEpKATEIbHBIX MEKIPEAMETHBIX CBSI3EH C Kypcamu
MaTEeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie noHAmMuUsA, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MMO3HAHMS: SBJICHHE, HAYYHbIN (aKT, rumnoresa, puzndeckas BeIHMUnHA,
3aKOH, TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWE CHUCTEMbl YypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUMU: CHHYC, KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKLIUU Ha OCH KOOP/AUHAT, CII0)KEHUE BEKTOPOB, POU3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, TP U3HAKU
10/1001s1 TPEYTOJIBLHUKOB, OIIPEIEICHNE IIJI0MAAN IUIOCKUX GUryp u o0béma Ted.

buonocus: snexTpuyeckue SBICHUS B KUBOM MpuUpoe, KojeOaTeNbHbIE IBIKEHUS B )KUBOW MPHUPOJIE, ONTUYECKUE SIBICHUS B KUBOU MPHUPOJE,
JeiCTBHUE paJiuallii Ha KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KPHUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tel, MEXaHU3Mbl OOpa30BaHMS KPHUCTAJUIMUECKON pEHIETKH,
CHEKTPaJIbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJI€KU MAaTHUTHBIX PYA, GOTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHHIA.

Texnonocus: NUHUW DIIEKTpOIEpENad, I€HEpaTop MEPEMEHHOrO0 TOKAa, JJIEKTPOIBUTATENb, WHAYKIMOHHAs I€4Yb, pajaap, pPajaHONpUEMHUK,
TEJIEBU30D, aHTEHHA, TenedoH, CBY-neus, MIPOEKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHAas Oarapes.



2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI IIPOT'PAMMBI IIO ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusuka» Ha ypoBHE CpeqHero oOmiero oOpazoBaHus (0a30BBI YPOBEHB) JOHKHO OOECHEUUTH JOCTHKCHHE
CIICAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pPa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ynbTaThl OCBOCHUS y4deOHOro mpenmera «®Du3KMKa» MOIDKHBI OTPaXaTb TOTOBHOCTb W CIIOCOOHOCTh OOYYaIOLIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUUYHOCTH, CUCTEMOI 1IEHHOCTHBIX OPUEHTAINI, MO3UTHUBHBIX BHYTPEHHUX YOEKICHH i,
COOTBETCTBYIOIIUX TPAaJWLUOHHBIM ILIEHHOCTSIM POCCHUHCKOro OOLIeCTBa, PACIIMPEHUE >KU3HEHHOI'O OIbITa W OIBITa JAESITEIbHOCTH B IpOIecce
peanu3alnuy OCHOBHBIX HallpaBJICHUN BOCIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUYAIOLIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO UJI€HAa POCCUNCKOro OOIIeCTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JIESITEIbHOCTh B MHTEpecax TIpa)<IaHCKOro OOIIECTBa, y4acTBOBAaTh B CaMOYIPABICHHWU B 00pa3zoBaTeIbHOMH
OpraHu3aluiy;

YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOH U BOJOHTEPCKON JESATENBHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBE/ICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllMIO U IPUHUMATh OCO3HAHHbBIE PELLIEHUs, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
quCIIe B AEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4)3cTeTHYECKOr0 BOCIIUTAHUS :

HCTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsi 3CTETUKY Hay4YHOT'O TBOPUECTBA, IPUCYIIET0 (PU3NUECKOIl HayKe;

5)TpynoBoro BocnuTaHus:

MHTEpEC K PazIHuHbIM cdepam NpodecCHOHATBHON IeATETbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;



TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO H CaMOOOPa30BAHUIO B 00JIACTH (PU3UKH HA TIPOTSHKCHUH BCEH KHU3HU;

6)3K0J10r14ecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, OCO3HAHHUE IIT00AIEHOTO XapaKTepa dKOJIOTHUECKUX MPoOIIeMm;

IUIAaHUPOBAHKUE U OCYIIECTBIICHUE IEUCTBUI B OKPY)KAIOIIEH cpelie Ha OCHOBE 3HAHUS 11eJiel YCTOMYMBOTO pa3BUTHS YEIOBEUYECTBA,

pacuIpeHue OmbITa JesITeIbHOCTH SKOJOTHYECKOM HANPAaBICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH 110 (PU3HKe;

7)IIeHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3UUECKON HAYKU;

OCO3HaHHE IEHHOCTU HAyYHOW NEATENIbHOCTH, TOTOBHOCTh B MpOIECCe M3yueHUs (DU3MKU OCYIIECTBISATH MPOEKTHYIO U HCCIEI0BATEIHCKYIO
ACATCIIbHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe qeliCTBUS
Ba3oBble 1oruyeckue geiicTBUA:
CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIIPEAEIIATD LENIN AEITENbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pACCMATPUBAEMBIX (PM3MUECKUX SIBICHUSAX;
pa3pabaTbIBaTh IUIaH pElIeHUs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YNIbTATOB LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JESTENbHOCTH;
KOOPAMHUPOBATh U BBITOJIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3ZHEHHBIX TPOOJIEM.
ba3oBble uccienoBarebcKue A1eHCTBHA:
BJIa/I€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MTOHATHSAMU U METOAAMHU (PU3HUECKON HAYKU;
BJaJIeTh HABBIKAMU Y4eOHO-HCCIIEOBATEIbCKOW M MPOEKTHOM JEeATEIBbHOCTH B 00JacTH (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a/1a4 (U3NUYECKOT0 COAEepHKaHUs, IPUMEHEHHUIO Pa3IUNYHbIX METO/I0B TIO3HAHMUS,
BJIAJIeTh BUJIAMH JESATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETalluy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsX, B TOM YHUCJIE IPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (DPUBHKH;
BBISIBJISTh MPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJM3UpOBaTh 3aJady, BBIABUTATh THUIOTE3y €€ pelleHus, HaXOAUTb apryMEHThI s
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh APAMETPbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATh MOJyYEHHBIE B XOJ€ PELICHHS 3aJaul pe3ysbTaThbl, KpUTUYECKU OLICHUBATh UX JIOCTOBEPHOCThH, IPOrHOZMPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 337Ul B 00pa30BaTEIbHON NESTENIbHOCTH, B TOM YUCIIE IIPU U3YyYeHUH (DU3UKU;



AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

YMETb MEPEHOCUTD 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEACATEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJI€U, MPEJIaraTh OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTDb HpO6HeMbI U 3aJia4yu, JOMYyCKAarIHEC aAJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIAACTb HaBbIKaAMU IMOJIYYCHHA I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘-I€CKOI‘O COACPIKaHUA U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IMOMCK,
aHaJln3, CUCTEMATHU3AIMI0 ¥ UHTEPIPETAII0 HHPOPMAIIMHN PAa3ITUYHbIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpPEeACTBA HMH(OPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTMA B pELICHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHMU3AIMOHHBIX 33129 C COOJIFOICHUEM TPeOOBAHMI dYPrOHOMUKH, TEXHUKH 0E30TIaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKCHHMSI, TPABOBBIX M ITHYCCKUX
HOPM, HOPM HHPOPMAIIOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJACPKAHUS B Pa3WYHBIX (opMmarax ¢ y4déToM Ha3HA4YeHUs MHPOPMALUU WU IENIEBOW ayIUTOPUH, BHIOMpas
ONTUMAJILHYIO (POPMY IIPECTABICHUS U BU3YyATH3AIIH.

KoMMyHnKaTHBHBIE yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:
OCYIIECTBJISITH O0IIIEHNE HAa YPOKax (DU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMSATYATh KOH(QIUKTHL;
Pa3BEPHYTO | JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3LIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBUMN C yUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXI0T0 YjeHa KOJUIEKTHBA;
MIPUHUMATh 11€JId COBMECTHOW JI€ATENIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATh AEHCTBUA MO €€ JTOCTUKEHUIO: COCTABIIATH IUIAH JACHCTBUM,
pacrnpeienaTh pojid ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PaOOTHI;
OILICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJAOTO yUYACTHHKA KOMaH/bI B OOIIUNA pe3yabTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;
TpeJiaraTh HOBBIE MPOEKTHI, OIICHUBATH MJICH C TMTO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHIECKON 3HAYUMOCTH;
OCYIIIECTBISATH TO3UTHBHOE CTPATETMUYECKOE MMOBEJICHUE B PA3JTMYHBIX CUTYAIUSX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh NHUITUATUBHBIM.

PerynsiTuBHble YyHUBEPCAJIbHbIE Y4eOHbIE 1€ CTBUA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISATh IMO3HABATEIbHYIO JIEATENBHOCTh B 00NacTh (U3MKH U acCTPOHOMHUH, BBIABIATH MNPOOJIEMBI, CTaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 33/1a4H;



CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS pacuETHBIX U KAUeCTBEHHBIX 3aj1ay, IJIaH BBIMOJIHEHUS MPAKTHYECKONW PaOOTHI C YI4ETOM NUMEIOIIHUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPENNIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHTYallHUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUN B 00JIACTH (PU3UKH, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEeNbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbI HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTATOB LIEJISAM;

BJIAJICTh HABBIKAMHU IO3HABATEIBHON pPEe(ICKCHH KaK OCO3HAHUS COBEPINACMBIX JEHCTBHHA M MBICIUTEIBHBIX MPOIECCOB, X PE3YIbTaTOB H
OCHOBaHHI;

WCTIOJIH30BATh MPUEMBI peIICKCHUU /TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHKCHHUIO;

MPUHAMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B mpormecce AOCTHKEHHUS JMYHOCTHBIX PE3YJIbTATOB OCBOSHHsS MPOTpaMMbl N0 (M3HMKE IS YPOBHS CPEIHEr0 O0Imero oOpa3oBaHHS Y
00yYaroImuxcs COBEPIIEHCTBYETCS YMOLMOHATIbHBIN HHTEIUIEKT, IPEANoIaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOMIETO CHOCOOHOCTh IOHMMAaTh CBOE JMOIMOHAIBHOE COCTOSIHWE, BUACTh HAIPABICHHS pPa3BUTUS COOCTBEHHOMH
HMOLIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBaHUS, BKITIOYAIONIETO CAMOKOHTPOJIb, YMEHHE PUHIUMATh OTBETCTBEHHOCTH 332 CBOE MOBEJICHHE, CITOCOOHOCTD aJIallTHPOBATHCS K
SMOLMOHATBHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIUH, BKITFOUYAIOMICH CTPEMIICHHE K JIOCTHKSHHUIO MM M yCIeXy, ONTHMH3M, HHUITHATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOIS
U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSHUE JPYIMX, YYUTBIBaTh €ro MHpPHU OCYILECTBIECHUH OOILICHMS,
CTIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOILEHUS C IPYTUMHU JIFOJbMH, 3a00TUTHCS, MIPOSIBIATh HHTEPEC U pa3peniaThb
KOH(JIUKTBI.



NPEAMETHBIE PE3YJIbTATHI

K konny o6y4yenus B 10 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXXaTh C(HOPMUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHUI:

JEMOHCTPHPOBATh HA MPHUMEpPax poiib U MeCTO (PU3MKH B (DOPMHPOBAHWH COBPEMEHHON HAYYHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOM
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN AESITEIBHOCTHU JHOJEH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHs] M3YUYEHHBIX (DU3MYECKMX MOJeNei: MaTepuanbHas TOYKA, WHEPIHMAIbHAS CHUCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, WICAIBHBIM ra3, MOJEIU CTPOSHHS Ta3oB, KUJIKOCTEH M TBEPIBIX TeNl, TOYCUHBIH 3JIEKTPUUECKUU 3apsal MpU peuieHUH (PU3NIECKHX
3ajady;

pacrno3HaBaTh (U3MUECKUE SIBICHUS (TIPOLIECCHl) U OOBSACHATH UX HA OCHOBE 3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KUHETUIECKOW TEOPUHU CTPOCHHUS
BEILIECTBA U AJIEKTPOJAMHAMHUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBU)KEHUE, CBOOOIHOE MMAaJIEHUE TEJ, IBIKEHHUE 10 OKPYXHOCTH,
UHepLus, B3auMojeiicTeue e, nuddy3us, OpOyHOBCKOE IBHKEHUE, CTPOCHUE KHUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MPH HarpeBaHUU
(OXJaXIeHUH ), TETUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHCH AW, TUTABJICHUE, KPUCTAJUT3AllUsl, KUTIEHNE, BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS
ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXAY IapamMeTpaMmH COCTOSHUS ra3a B M30IPOLECcCax, JEKTpU3alus Tel, B3auMOJEilCTBUE
3apsJioB;

OIKCHIBATh MEXAaHHUECKOE JIBUKEHHE, UCTIONb3Ysl (PM3MUECKUE BEIMYMHBI: KOOPINHATA, MyTh, IIEpEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Tea,
cujia, UMIYJbC Tela, KWHETUYECKasl PHEPrusl, MOTCHI[MAIbHAs YHEPTUs, MEXaHUUYeCKast paboTa, MEXaHHUYECKasi MOIIHOCTh; MPU OMUCAHUU NPABUIHHO
TPaKTOBaTh (PU3MYECKHI CMBICI HCIOIB3YEMbIX BETUYHMH, UX 0003HAYCHHs] U €IUHUIIBI, HAXOAUTH (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIIMYNHAMU;

OTMCHIBATh U3YUEHHBIC TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBIICHUS, UCTIONB3Ys (PU3NUYECKUE BEIHUMHBI: IaBlIEHUE Ta3a, TEMIEpaTypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CPeIHEKBAJpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI YHEPTHUS,
pabota raza, kod(GUIKEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JBHUTaTelNs; MIPHU OMKUCAHUU MPABUIBHO TPAKTOBATh (YM3MUECKUN CMBICT UCTHOIB3YeMbIX
BEJIMYUH, X 0003HAYCHUS U €IMHUIIBI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3NYECKYIO BEIMUYMHY C IPYTUMHU BEJIUUHNHAM;

OMKCHIBATh W3YUEHHBIE SJIEKTPUUECKHWE CBOICTBA BEIIECTBA U DIIEKTPUUYECKHE SBICHUS (IIPOIECCHI), HCMONb3YS (PUINYSCKUE BEIUYUHBI:
ANEKTPUYCCKUN 3apsijl, AIEKTPUUYECKOE TOJie, HANPsHKEHHOCTH MOJIs, MOTEHIMAJ, Pa3sHOCTh MOTEHIMAJIOB; MPHU OMHCAHUU TPABUIHLHO TPAKTOBATH
(bu3MYecKui CMBICT UCMOJB3YEMBIX BETHYHMH, UX O003HAUYECHUS W €IMHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYIO BEJIHMYHUHY C
JIPYTUMHU BETUIMHAMU;

aHAIIM3UPOBATh (PU3NYECKUE TPOIECCHl U SBICHHS, MCIONB3Ys (PU3NYECKUE 3aKOHBI U MPHUHIMILL: 3aKOH BceMupHoro tsarorenus, [, 11 u III
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs] MEXAHMUYECKOW HHEPTUHU, 3aKOH COXPAHEHHUS MUMMYJIbCa, MPUHLHUI CYNEPHO3ULIMA CUJI, TPUHIIMI PaBHONpPaBUs
WHEPIUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3bh CPEHEH KUHETUYECKOW YHEPTUU
TEIJIOBOTO ABM)KCHUS MOJIEKYJ ¢ aOCOJIOTHOW TeMIepaTypoil, MepBbIi 3aKOH TEPMOJIWHAMUKHU, 3aKOH COXPAHEHHUS JIJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, npu 3ToM paznuyaTs CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BRIpAKEHUE M YCIOBUS (TPaHUIIBI, 007IaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHITUIIBI ACHCTBHS MAIlIUH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB; pa3indaTh YCIOBHs MX 0€30MaCHOTO UCIIONB30BaHUS B
IMOBCEAHEBHOM JKU3HU;



BBIMOJIHATE YKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SIBICHUI M MPOLIECCOB C MCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX W3MEPEHUH, MpPU
3ToM (hOpMyIUpPOBaTh MpolIeMy/3aiady U TUIOTe3y Y4eOHOro KCIIEPUMEHTa, cOOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIO 000pyIOBaHMs, IPOBOAUTH
OIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYLLIECTBIIATh NPSMbIE M KOCBEHHbIE U3MEPEHUsI (PU3UYECKUX BEJINYMH, IIPU 3TOM BBIOMpATh ONTHUMAIbHBINA CLIOCOO MU3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUH;

HCCIIEI0BaTh 3aBUCUMOCTU MEXAY (PU3NUYECKUMHU BEJIMUYMHAMM C MCIIOJIb30BAaHHEM IPSIMbIX U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pPeE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (M3WYECKHX BEIMYMH B BHJE TaOMMI M TpauKOB, [eNaTh BBIBOJABI IO pe3yjibTaTaM
UCCIJIEIOBAHMS;

coOmroaTh MpaBwia 0€30MacCHOrO TPyJa IPU MPOBEIECHUM HCCIEAOBAaHUN B paMKax y4eOHOTO 3KCIEPUMEHTA, y4eOHO-HCCIIEI0BATEIbCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTENbHBIX YCTPOICTB U J1aOOpaTOPHOIo 000PYJ0BAHUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 33JaHHOW (PM3MUECKOW MOIEIBIO, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIJIOBHS
3aJjaud BbIOMpaTh (PU3UUECKYI0O MOJEINb, BBLAEIATh (U3NYECKHUE BEIUYUMHBI U (OPMYNbI, HEOOXOAUMBIE JUIsl €€ pEelIeHMs, NMPOBOAUTh PacuéThl U
OLIEHUBATh PEATHLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pelars KayeCTBEHHBIE 3aJauyM: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUMBYIO LENOUYKY PACCY)KIEHUH C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHS;

HCIOJIb30BATh MPHU peIIeHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
Mpe/ICTaBICHNs] yueOHOW M HAay4HO-TIONMYJIApHOW MH(OpMALNMHU, MOTYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBAThH MOIYYAEMYIO
HuH(pOpMaINIO;

MPUBOJUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOek HBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKHU, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTH;

HCIO0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU A oOecrieueHus: 0e30MacHOCTH IpU oOpallleHuu ¢ npudopamMu H
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHHsI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT 0 MOBE/ICHUS B OKpYXKarolei cpere;

paboTaTh B rpyIIe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH, IUIaHUPOBATh padOTy IPYMIIbI, PAllMOHAIBHO PAaCHpPEeNsaTh O0S3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYALUsAX, aIEKBATHO OLIEHNUBATh BKJIAJ Ka)KJI0OT0 U3 YYaCTHUKOB I'PYIIBI B PEIIEHUE PACCMaTp UBAEMOM
POOGIIEMBI.

K koniy o0yuenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpaxaTb CHOPMHUPOBAHHOCTD y O0yUAIOIINUXCSl YMEHUH:

JI€MOHCTPHPOBATh Ha MPUMEPAaX poib U MecTO (PU3MKH B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOI KapTHHBI MHpa, B PAa3BUTHUH COBPEMEHHOMN
TEXHUKHU ¥ TEXHOJIOTHUH, B IPAKTUYECKON NEATEIbHOCTH JIFOJIEH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUDA;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3UUYECKUX MOJIENEN: TOUCUHbIH IEeKTPHUUECKUH 3aps, JTyd CBeTa, TOUEUHBI HCTOUHUK CBETA,
sJIepHasi MOJIeNb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO si/ipa IIPU pelieHud (PU3NYEeCKUX 3a/1ay;

pacrio3HaBarh (pusnyeckue ABICHUs (IMPOLECCHl) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKHM U KBAaHTOBOH (PU3MKH: 3JEKTpUUECcKas
MIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JAEMCTBUS TOKA, B3aUMOJIEHCTBUE MarHUTOB, 3JE€KTPOMArHUTHAs MHAYKLUS, EeHCTBUE



MarHMTHOTO TOJIS Ha MIPOBOJHHUK C TOKOM W JIBFDKYIIUACS 3apsiji, JJIEKTPOMArHUTHBIC KOJICOAHUSI M BOJIHBI, IPSMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
OTpakeHue, TMpeoMIICHHe, MHTeppepeHIusa, Tudpakuus W TOJApU3alMs CBETa, AWCHEpcHus cBera, ¢oTodnekTpudeckuii dddext (pororddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBECHHAS U MCKYCCTBCHHAS PaJIHOAKTUBHOCT;

OIMCHIBATh M3YYCHHBIC CBOWMCTBA BEUIECTBA (DJIEKTPHUECKUE, MATHUTHBIC, ONTHYECKHE, JJICKTPUUECKYIO MPOBOJUMOCTH PA3IMUYHBIX CpEd) U
ANIEKTPOMATrHUTHBIC SIBIICHUS (TPOLIECCHI), MCMONB3Ysl (PU3NYCCKUE BEIWYMHBI: JJIEKTPUUYCCKUN 3apsl, CHJla TOKA, JJIEKTPUYECKOE HAmpshKEHHE,
AJIEKTPHYECKOE COMPOTHBIICHHE, Pa3HOCTh MOTEHIIMAIOB, JCKTPOJBUKYIIAs CHia, paboTa TOKa, MHIYKIMS MAarHUTHOTO MOJIs, CUiia AMIlepa, cuja
JlopeHna, HHIYKTUBHOCTD KAaTYIIKH, SHEPTUS AIEKTPUIECKOTO ¥ MATHUTHOTO MOJICH, IEPUO/I U YacTOTa KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsi U
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHUH, (DOKYCHOE pacCTOSHUE U ONTHYECKAsl CUJIA JIMH3BI, TIPU ONMCAHUU TPABUIILHO
TPaKTOBaTh (PM3MUECKUN CMBICII WCIIOIB3YEMbIX BEIMYWH, WX 0003HAYCHHS W CAMHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DH3UYECKYIO
BEIMYMHY C JPYTUMH BEITUYNHAMH,

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCIONB3Ys (PM3HMUSCKUE BEIIMIUHBI: CKOPOCTH AIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI
M YacTOTa CBETa, SHEPIHs U UMITYJILC JOTOHA, IEPHOJ MOJTypaciaja, YJHEPTUsl CBSA3U aTOMHBIX SIJIep, IPH OMMCAHUH MTPABHILHO TPAKTOBATh (PH3HUCCKUIA
CMBICJT UCIOJB3YEMBIX BEIUYHMH, UX O0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (POPMYIBI, CBSA3BIBAIONINE AAHHYIO (U3WYCCKYIO BEIMYMHY C JPYTHMH
BEJIMYMHAMU, BBIYHUCIISITh 3HAYCHUE (PU3UUECKOM BEITMYMHBI;

aQHATM3UPOBATh (PU3MYECKHE TIPOIECCHl M SBJICHMS, UCTIONB3YS (PU3UYECKHE 3aKOHBI U MPUHIUIBL 3aKoH OMa, 3aKOHBI TOCIIECIOBATEIILHOTO U
MapajuieNbHOTO COSUHEHHS TPOBOJAHUKOB, 3aK0H J[oyms—JIeHIa, 3aKoH 3IeKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIHMHEWHOTO PaclpOCTpaHeHHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEJIIOMIICHUS CBETa, ypaBHEHWE ODWHINTEWHA ISl (oTodPeKTa, 3aKOH COXPAHCHHS SHEPTHUH, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAHEHUS DIEKTPHUECKOTO 3apsaa, 3aKOH COXpaHEHHsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aK0H paguoakTHBHOTO
pacmaja, mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €M0 MAaTEMATHIECKOE BRIPAKCHHE U YCIIOBHS (TPAHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OTIpEeIeTISATH HAPaBIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsI IPOBOJTHUKA C TOKOM, CUITbI AMIiepa 1 cuiibl JIopeHna;

CTPOUTDH U OMUCKHIBATH U300paKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JIMH301;

BBITIONHATH AKCIIEPUMEHTHI TI0 MCCIEI0BaHUIO0 (PU3NYECKUX SIBICHUN U MPOIIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIA: MpPU
3ToM (hopmMyIHUpoBaTh MpoOsIeMy/3a1ady U THIOTE3y y4eOHOTO SKCIEPHUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO 000pYyIOBaHUS, TPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBI;

OCYIIIECTBIIATH MPSMbIC M KOCBEHHBIC M3MEPCHHS (PU3MUSCKUX BEJTUYHH, ITPH ITOM BBIOUPATH ONTUMAIBHBIN CITOCOO M3MEPEHUS W HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTHU (PM3UYECKHUX BEJIMYUH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHHIA: TPU ATOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH
PE3YJIbTATHI MTOJIYICHHOM 3aBUCUMOCTH (PU3HUSCKUX BEIIMYMH B BHJIC TAOJIHUI] ¥ TPa(HKOB, JIEJIaTh BHIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

coOMroaTh MpaBmiia OE30MaCHOTO TpyJa MpU MPOBEISCHUU HCCIEAOBAaHUN B paMKaX y4eOHOTO HKCIEPHUMEHTa, y4eOHO-HCCIe0BATENIbCKON U
MIPOSKTHOH JIeATEIHFHOCTH C HCITOJIb30BAHHEM N3MEPHUTEIIBHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYIOBAHHS,



pemaTh pacy€THBIC 3a/1a4M C SBHO 33JaHHON (PM3HUECKON MOAEIBIO, UCIONb3Ysl (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BbIOMpaTh (U3UUECKYIO MOJENb, BBLACIATh (DPU3MYECKHE BEIUYMHBI U (HOpMyJbl, HEOOXOAMMBbIE A €€ pelleHHs, MPOBOAUTh PacdEThl U
OLIEHUBATh PEATHLHOCTH MOJYYECHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHBI,

pelaTh KayeCTBEHHBbIE 3aJ[aud: BBICTPAUBAaTh JIOTMYECKH HENPOTHMBOPEUMBYIO LEMOYKY pPACCYKACHUH C OMOpPOHl Ha HM3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIOJIb30BaTh MPHU PEIIEHUH y4eOHBIX 3a/la4 COBPEMEHHbIE HH(POPMALMOHHbBIE TEXHOJIOTHH IJIsl MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALlUU U
NpeJCTaBIeHUs y4eOHOW M HAYYHO-TIONYJISPHOM MH(OpPMALKK, MOTYYCHHON W3 Pa3IUYHBIX MCTOYHHMKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaEMYIO
nHpopMaIuo;

OOBSICHATh TPHUHIMITEI JCUCTBUS MAIIWH, NMPHOOPOB W TEXHMYECKHX YCTPOWCTB, pa3iMyaTh YCJIOBUS HMX O€30MacHOrO WCIONBb30BAHUS B
MIOBCETHEBHOH JKU3HU;

MPUBOANTH IPUMEPHI BKJIaa POCCUACKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI];

HCIO0JIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOM XU3HU AJs oOecrieueHus: 0e301acHOCTU Ipu oOpallleHuu ¢ npudopamu U
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHHs 310pOBbs U COOIIOIEHHS] HOPM 3KOJOIMUYECKOr0 IIOBEICHUS B OKpY Karollel cpese;

paboTaTh B rpynIe C BHIMOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATh pabOTy TPYIIIIbI, PAlMOHAIBHO PACHPEICsATh 003aHHOCTH U
IUIAHUPOBATh IEATENBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aIEKBATHO OLIEHNUBATh BKJIAJ Ka)KAOI0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCMaTpUBAaEMOM
pOOGJIEMBI.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
OnexTpoHHBIE (HH(PPOBEIE) 00pa3oBaTEIbLHBIC
HauMCHOBAMIE DA3LCIOB 1 TEM pecypChISIBIISTIONIHECs YIeOHO-METOAMIECKIMA MaTepHaIaMu
N9 H/H pasa KOJ'II/I‘ICCTBO aKaJCMHYCCKHX YaCOB, OTBOAUMBIX Ha (MyHBTHMCHHﬁHLIe IporpaMMbl, 3JICKTPOHHBIC y‘IeﬁHI/IKI/I u
MIPOrpPaMMBbl
OCBOCHHC KaXXJ0T'0 pa3aciia U TEMbL 3aJa4YHUKH, DJICKTPOHHBIC 6I/I6J'II/IOT6KI/I, BUPTYaAJIbHBIC
J'Ia60paTOpI/II/I, HT'POBBLIC IPOrpaMMBbl, KOJUICKIINN III/I(l)pOBI)IX
00pa3oBaTebHBIX PECYPCOB)
Pazgen 1.0U3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
1.1 dusuka 1 METOBI > bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
' HAy4YHOT'O IMO3HAHUS https://resh.edu.ru/subject/lesson/5894/main/90075/
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6287/main/46891/
2.1 Kunemaruka 5 https://resh.edu.ru/subject/lesson/3721/main/160137/
https://resh.edu.ru/subject/lesson/3711/main/47126/
https://resh.edu.ru/subject/lesson/6288/main/47155/
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6286/main/47242/
29 Tunamuxa 7 https://resh.edu.ru/subject/lesson/4717/main/270742/
’ https://resh.edu.ru/subject/lesson/4718/main/47329/
https://resh.edu.ru/subject/lesson/4721/main/47476/htt
ps://resh.edu.ru/subject/lesson/6289/main/47535/
bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS B 6 https://resh.edu.ru/subject/lesson/5895/main/138343/
) MEXaHHKE https://resh.edu.ru/subject/lesson/4719/main/8649/
https://resh.edu.ru/subject/lesson/6290/main/197457/
Hroro no pasneny 18

Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 ‘ OCHOBBI MOJIEKYJISIPHO- 9

bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72




KHHETHYCCKOM TEOpHUHn

https://resh.edu.ru/subject/lesson/4722/main/47804/
https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/6291/main/15495/

bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

32 OCHOBEI TEPMOZHHAMHKH 10 hitps://resh.cdu.ru/subject/lesson/5898/main/1 5466/
https://resh.edu.ru/ subject/lesson/6292/main/325558/
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72

ArperaTHbie CocTosHs https://resh.edu.ru/ sub1: ect/lesson/4740/ ma?n/ 15524/

33 Bermectsa, DA3OBHIE 5 https://resh.edu.ru/sub!ect/lesson/3741/ma¥n/78612/

HepexoIb! https://resh.edu.ru/sub!ect/lesson/5897/ma¥n/ 150908/
https://resh.edu.ru/subject/lesson/4723/main/15582/
https://resh.edu.ru/subject/lesson/3763/main/160226/

Hroro no pazneny 24
Paznen 4.9JIEKTPOJINMHAMUKA
bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
41 T — 10 https://resh.edu.ru/sublzect/lesson/6293/main/ 160286/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5901/start/48864/

TocTosHHLL https://resh.edu.ru/sub]:ect/lesson/4741/start/ 150960/

49 sstexTpueckuii Tok. Toku 12 https://resh.edu.ru/sub!ect/lesson/S900/start/49362/

B pASTHUHBIX Cpejax 1 https://resh.edu.ru/subl'ect/lesson/3775/start/ 107857/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/

Hroro no pasneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME




11 KUIIACC

HanmenoBanmne pasaciioB U TEM

KommuecTBo akazeMuueckux

DnexTpoHHbIe (ITUPPOBEIE) 00pa3oBaTEIbLHEIC
peCypChI SABISIOMINECS YIeOHO-METOAMYSCKIMHU
MaTepuagaMu

Ne /i YacoB, OTBOJMMEIX Ha .
MIPOrpPaMMBbI (MyJIbTUMEIUIHBIC TTPOTPAMMBI, SJICKTPOHHBIC
OCBOCHHE KaX0ro pasjena
U TeMbL y4eOHUKH U 33/Ia9YHUKH, JICKTPOHHBIE OMOINOTEKH,
BUPTYajbHbIC JTa00PAaTOPUH, UTPOBBIC POTPAMMBIL,
KOJUICKIIHH TU(POBBIX 00pa30BATEIBHBIX PECYPCOB)
Pazgen 1.9JIEKTPOJIMHAMUKA
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
MarsuTHO® noste. DIeKTpoMarHHTHAs https://resh.edu.ru/subject/lesson/3806/start/46748/
1.1 — ) 11 https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/
Wroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
MeXaHIYCCKHE 1 21CKTPOMATHHTHBIE https://resh.edu.ru/subject/lesson/4907/start/78497/
2.1 N 9 https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢
29 MexaHuueckne 1 3J€KTPOMarHUTHbIE 5 https://resh.edu.ru/subject/lesson/3795/start/270796/
’ BOJIHEI https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
2.3 OnTHka 10

https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/




https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/6329/start/48202/
Uroro no pazneny 24
Pa3znen 3.0CHOBBI CHELIMAJIBHON TEOPUHU OTHOCUTEJBHOCTHU
OCHOBBI CTICLUATBHOM TEOPHH 4 bu6mmoreka [JOK http‘s://m.edsoo.ru/7f4lc97c
3.1 OTHOCHTCAEHOCTH 1 https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/
Wroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
4.1 DJeMEeHThI KBAHTOBOM ONTUKHU 6 https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue atoma 4 https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢
https://resh.edu.ru/subject/lesson/3889/start/290391/
43 AToMHOE 1pO 5 https://resh.edu.ru/sub?ect/lesson/S 845/start/151635/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/
Wroro no pazneny 15
Pa3nea 5.OJIEMEHTBI ACTPOHOMMUU U ACTPODPUZHUKHA
bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
https://resh.edu.ru/subject/lesson/3918/start/48521/
51 DIeMEHTEI ACTPOHOMHEH H ACTPOMHSHKH 7 https://resh.edu.ru/ sub?ect/lesson/4936/start/ 151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
Hroro o pasneny 7




Pa3nesa 6.ObOBIIAIOIIEE ITIOBTOPEHUE

6.1 ‘ O6o061aronee MOBTOPEHUE 4 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

4. TPOBEPSIEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Kon nposepsiemoro
pe3yJabTarta

IIpoBepsieMble nNpeAMeTHBbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMBbl Cpe/IHero 0011ero
oOpa3zoBanus

10.1

JleMOHCTpUpPOBATH HA MIPUMEpPaX Pojib U MECTO (pU3nKH B (POPMHUPOBAHUN COBPEMEHHOH HAYYHOH KapTHHBI MUpA, B Pa3BUTHU
COBPEMEHHOI TeXHUKH U TEXHOJIOTHIA, B MPAKTUUECKOH NEesTENbHOCTH JII0JeH

10.2

YYHTHIBaTh TPAHHUIIBI PUMEHEHUS H3YYCHHBIX (M3UUYECKUX MOJEJICH: MaTepHalibHAs TOYKA, HHEePIMAJIbHAs CUCTeMa OTCYETa,
a0CoOTHO TBEPJIOE TENO, WACATBHBIN T'a3; MOJCIN CTPOCHHS T'a30B, XUIKOCTSH M TBEPIBIX TEJN, TOYCUHBIN 3JICKTPUUYCCKHIMA
3apsijl — MPU pelieHud PU3NUECKUX 3a]1a9

10.3

Pacno3naBate (Qusmueckue sBiICHUS (MPOIECCH) M OOBICHATH WX HA OCHOBE 3aKOHOB MEXaHHWKH, MOJCKYJSIPHO-
KUHETHYECKOH TEOpPUH CTPOCHUS BEIIECTBA W DJIEKTPOJMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBUXKEHHE, CBOOOTHOE MaJIeHUe TeJ, JBWKEHHE 10 OKPYKHOCTH, WHEPLHS, B3auMoaelicteue ten; auddysus, OpoyHOBCKOe
IBIDKEHUE, CTPOCHHE JKUAKOCTEH W TBEPHBIX Tel, U3MEHEHHe o0bhEMa Ten NpH HarpeBaHUM (OXJKICHUN), TEIUIOBOE
paBHOBecHe, UCTIApEHHE, KOHACHCAINS, TUIaBJICHNE, KPUCTAIUIN3AINsI, KUIIEHUE, BIaKHOCTh BO3IyXa, IIOBBIIICHHIE JTaBICHUS
rasa Ipu €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEKAY MapaMeTpaMH COCTOSHHUA Ta3a B M30MPOIIeccax; dJIEKTPU3aIns
TEJI, B3AMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHWYECKOE [BIKEHHE, HCHONB3YS (M3MYECKHE BEIMYMHBI: KOOpAWHATA, IyTh, IIEPEMEIICHHE, CKOPOCTD,
YCKOpEHHe, Macca Tela, CHIa, UMITYJIbC Tela, KMHETHYeCKas HHEPrusl, NMOTECHIHANbHAas SHEprHs, MexXxaHudeckas padora,
MEXaHW4YecKas MOINHOCTh; IIPH ONWCAHMHM NPaBHIBHO TPAKTOBATh (HU3WYECKHH CMBICH WCIIONB3YEMBIX BEIHYHH, HX
0003Ha4YeHNsI ¥ EANHUIIB], HAXOANTH ()OPMYIIBI, CBA3BIBAIONIHE JAHHYIO (PU3NUECKYIO BEJIMUMHY C APYTUMH BeITMUHHAMHI

10.5

OnuceiBaTh M3yYeHHBIC TEIIOBBIE CBOMCTBA TENl W TEIUIOBHIC SBJICHHS, MCIONB3Ys (U3NUYECKUE BEJIMYMHBI: JaBlICHUE Ta3a,
TEMIIEPATYPA, CPEAHASA KUHETUYECKAS YHEPTUs Xa0OTUYECKOIO ABUKEHUSI MOJIEKYJ, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHAS 3Heprus, pabora raza, kodQQuIMeHT mojae3Horo JAeHCTBUS TEIMJIOBOTO JBUraTels; MPH
OMKMCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOJNB3yeMbIX BEIWYHH, UX O0003HAYCHHS W CIUHUIIBI, HAXOIHUTh
(hOpMYyJIBI, CBA3BIBAIONINE NAHHYIO (DPU3MYCCKYIO BEIMUMHY C IPYTHMH BEJTMIMHAM




Koa npoBepsiemoro
pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHEro 001ero
o0pazoBaHus

10.6

OmnuceIBaTh M3YUYEHHBIC HIICKTPHUCCKIE CBOMCTBA BEIIECTBA U AIIEKTPUUECKHUE SBICHUS (IPOLIECCHI), UCIIONB3Ys (HU3HUYeCKHe
BEJIMUMHBL: JIEKTPUUECKUH 3apsl, JJIEKTPUYECKOe I0Jie, HaNpsHKEHHOCTh IOJSA, MOTEHLUAN, Pa3HOCTh IMOTEHLUANIOB; IpU
OMUCAaHUM TPABUIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIIOJIB3YEMBIX BEIMYUH, UX O0O03HAUEHWS U €IUHUIIbI; YKa3bIBaTh
(OpPMYITBL, CBSI3BIBAIOIINIE TAHHYIO (QH3HUECKYIO BEJIMUNHY C IPYTUMH BETHIHMHAMH

10.7

aHAJIM3UPOBATh (DU3UYECKUE MPOLECChl M SBICHUS, HCIONB3YS (U3MYECKHEe 3aKOHBl W MPHUHLMUIBL 3aKOH BCEMHUPHOTO
tsirotenus, 1, II u Il 3akonbl HeloTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHHS UMIYJbCa, IPUHIINI
CYTIEPIIO3UIIMN CHJI, TIPUHIINIT PABHOMPABHS WHEPIIHAIBHBIX CUCTEM OTCUETA; MOJEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHSI
BEIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH KWHETHYECKOW HHEPIMH TEIUIOBOTO JBHXKCHHS MOJICKYJI C a0CONIOTHOM
TEeMIIEPaTypor, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHEHHs DJIEKTPUYECKOTO 3apsana, 3akoH KymnoHa; mpu 3ToM
pasnuyuaTh CIOBECHYIO (QOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKECHUE U YCIOBHUS (TpaHMIBI, OO0JIACTH)
TIPUMEHUMOCTH

10.8

OOBACHATHL OCHOBHBIC MPUHIUIIBI JencTBUs MalllvH, HpI/IGOpOB U TCXHUYCCKHUX yCTpOﬁCTB; pas3jiaTh YCJIO0BUA UX 0e30IacHOro
HCIIOJIb30BAaHUS B IOBCEAHEBHOM KU3HU

10.9

BBINONTHATE SKCIIEPUMEHTHI TI0 UCCIICJIOBAHUIO (PU3NUYECKUX SIBJICHUH U MPOLIECCOB C MCIOIB30BAHUEM MPSAMBIX M KOCBEHHBIX
M3MEpEeHUI; Mpu 3TOM (OPMYIHPOBATh MpodsieMy (3aady) W TUNOTE3y y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPENIOKEHHOT0 000PYIOBaHUS, TPOBOANTH ONBIT U (POPMYIHPOBATH BBIBOJIBI

10.10

OcCymecTBISTh NPSMBIC U KOCBEHHbIC U3MEPEHUS (PH3HUECKUX BEITMUYMH; TIPH 3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCO0 M3MEpPEHUS
Y MCIIOJIb30BATh U3BECTHBIC METOIbI OLICHKH IIOIPEMIHOCTEH U3MEPEHUI

10.11

HccnenoBaTte 3aBUCHMOCTH MEXKAY (GHU3MUSCKIMH BEIHYMHAME C UCIIONB30BAHUEM TIPSAMBIX W3MEPEHHIA; IPH STOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUJAE TAOIUI] H
TpadHKOB, EIATh BEIBOJIBI IO pe3yIbTaTaM HUCCICIOBAHIS

10.12

CoOmonath mnpaBwia O€30IIaCHOTO TpyZa IIPU HPOBEISHHWH HCCIESNOBAaHUN B paMKax y4eOHOTO OSKCIEpPUMEHTa, y4eOHO-
HCCIICIOBATEILCKONW U MPOCKTHOW  JESITENLHOCTH C HCIOJL30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB W J1aOOPaTOPHOTO
000pyIOBaHHS

10.13

Pemate pacuéTHbIC 3a/1a4i € SBHO 331aHHON (PU3HMUCCKON MOJEIBIO, HCIIONB3YS (PU3NYEeCKHe 3aKOHBI M IPUHIUIIBI; HA OCHOBE
aHaJIM3a yCIOBUS 3a/1a4i BEIONPATh (PU3UUYECCKYIO MOJIENb, BBLACTATH (PH3HMUECKHUE BETMUUHBI U (POPMYIIBI, HCOOXOANMBIE IS &
penieHys, TPOBOANTD PAacUEThl M OLEHUBATH PEAHHOCTH ITOJTYYSHHOTO 3HAUEHHS (PU3HUECKOH BETMIMHBI

10.14

Pemars xauecTBEeHHbIE 3a/1auy: BbICTPAUBATh JIOTHUECKU HEIIPOTHUBOPEUUBYIO LIEMOYKY PACCYXIECHUI ¢ ONOPOH Ha U3yUYEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKHe SBICHHS

10.15

Hcnonp3oBath npyu pemieHny y4eOHbBIX 3334 COBPEMEHHBIC HH(OPMAIIMOHHBIC TEXHOIOTHUH JUIS MTONCKA, CTPYKTYPHUPOBAHNS,
HMHTEPIPETAIMY ¥ MPEACTaBICHUS YUeOHOM M HayIHO-NIOMYJSIpHONH MH(OpPMALWH, TONTYYCHHOW U3 Pa3lIUYHBIX HCTOYHUKOB;
KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyro HH(pOpMaIHio

10.16

[IpuBomuTh MmpHUMEpHl BKJIaga POCCHMCKUX M 3apyOCKHBIX YYEHBIX-(OU3UKOB B pPa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB
OKPY’KaIOLIET0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOT UM




Koa npoBepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHEro 001ero

pe3yiabTaTta o0pazoBaHus
Hcnonbs3oBaTh TeOpeTHUECKHE 3HAHUS TI0 (QU3UKE B TIOBCSHEBHOM KU3HU I 0OecieueHrs: 0€30IIaCHOCTH MPH 0OpaIeHUH C
10.17 npubopamMy ¥ TEXHHYECKUMH YCTPOWCTBAMH, JJII COXPAHCHHUS 3II0OPOBbS U COOJIIOJICHUS HOPM 3KOJIOTHYECKOTO TIOBEJCHHS B
OKpY’KaloLEel cpene
PaGorats B Tpynme C BEHIIONHEHHEM pPA3MUYHBIX COIMAJIBHBIX pOJIEH, IUIAHHUPOBATH pPadOTy TPYIIB, PalHOHAIBEHO
10.18 pacmpenessaTh 00S3aHHOCTH W IUIAHUPOBATH JCATEIBHOCTh B HECTAaHAAPTHBIX CUTYAIMsIX, aJ€KBaTHO OIICHWBATH BKJIAI

KaKJ0T0 U3 YYACTHUKOB I'pYyNIIbl B pPCHICHUE paCCManI/IBaeMOﬁ HpO6J'I6MLI




11 KJTIACC

Ko nposepsiemoro
pe3yJabTarta

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CpeAHero o01ero
oOpa3zoBaHus

11.1

JleMOHCTpUpOBaTh HA TPUMEPax PoJib U MeCTO (HM3UKH B (POPMUPOBAHHU COBPEMEHHOM HAYYHON KapTUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHHMKH M TEXHOJIOTHH, B MPAKTHUECKON JCSITETLHOCTH JIFOJICH, IIEIIOCTHOCTh U €IMHCTBO (DU3MYECKON KapTHHBI
MHUpa

11.2

YYauTHIBaTh TPaHUIBl TPAMEHEHUS U3YyYCHHBIX (H3MUYECKUX MOJAETeH: TOUEUHBIM JIEKTPHUYCCKHAN 3apsm, smepHas MOAEelb
aToMa, HyKJIOHHAs] MOJIEJIb aTOMHOTO SiIpa TIPH pelIeHUN (PH3HIECKUX 33131

11.3

PacrnioznaBath (u3nueckue sBieHus (TIPOIECChl) U 00BICHATh UX HA OCHOBE 3aKOHOB DJICKTPOJUHAMHUKHI 1 KBAHTOBOW (DH3HUKH:
JIIEKTPUYECKasi MPOBOIUMOCTb, TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHCTBHS TOKA, B3aMMOJCHCTBHE MArHUTOB,
AIIEKTPOMArHUTHASI MHIYKIHS, IHCTBHE MATHUTHOTO MOJIs HA TPOBOHKUK C TOKOM M JABWKYIIMHACS 3apsijl, SIEKTPOMArHUTHbIC
KOJICOAHUS] W BOJHBI, IPSIMOJIMHEHHOE PacIpOCTpaHCHHE CBETa, OTPAXKCHHUE, MPEIOMIICHHE, HHTephepeHIus, mudpakius u
MOJIAPU3AIIHS CBETA, TUCIIEPCHUs CBeTa, (hOTOAIEKTpHUECKHM dhdekT (hoTodhdeKT), CBETOBOE JaBICHHE, BOSHUKHOBCHHE JIH-
HEWYaTOro CIeKTpa aToMa BOAOPOAA, ECTECTBEHHAS U MCKYCCTBEHHAsI PaJINOAKTHBHOCTh

11.4

OmnucelBaTh H3y4YEHHBIE CBOICTBA BellecTBa (IJICKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE, 3JIEKTPHUCCKYI NPOBOIUMOCTH
Pa3NUYHBIX CPEN) U DICKTPOMArHUTHBIC SBICHUS (TIPOIECCHI), HCHONB3Ys (pH3UIecKre BEMTUUNHEL: SJIEKTPHUCCKAN 3apsi, Criia
TOKa, JJEKTPHIECKOE HAMPSHKCHUE, DJIEKTPHISCKOE CONPOTUBICHHE, Pa3HOCTh MmoTeHnuanos, DJIC, paboTa Toka, HHIYKIHSI
MarHUTHOTO NOJIs, cuia Amrepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPHUECKOr0 M MarHUTHOTO TOJIEH,
MepUO] M YacToTa KolebaHnd B KOIeOATeTLHOM KOHTYPE, 3aps M CHJIa TOKa B IIPOIIECCEe TAPMOHMYECKHUX 3JICKTPOMAarHATHBIX
KoJleOaHui, (POKyCHOE pacCTOSHHE W ONTHYECKAs CHIa JIMH3BI; MIPH ONMCAHUH TPABIIHHO TPAKTOBATh (DU3MUCCKHUI CMBICT
UCTIONB3YEMBIX BEIUYMH, X 0003HAYCHUS U €ANHHIIBL;, YKA3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BENUIUHY
C IPYTMMH BEJTMYMHAMH

11.5

OnwuceBaTh M3y4EeHHBIE KBAHTOBEIC SIBICHUS H IPOLIECCHI, HCIIONB3YsI (PH3MUIECKUE BETMIHHBL: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M YacTOTA CBETA, SHEPTUS M MMITYJbC (OTOHA, IEPHOJ MOJIypaclana, SJHEPTusl CBA3M aTOMHBIX sCP;
[P ONHCAHWH MPABUIBHO TPAKTOBATh (DU3UYECKUH CMBICT HCIOJB3YeMbIX BEIWYHMH, WX OOO3HAYCHHS M EAUHUIIBL,
yKa3bplBaTh (OPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (H3MYCCKYIO BEIUYMHY C APYTHMU BEJIMYMHAMHM, BBIYMCISITH 3HAYCHUE
(hM3HUECKON BETMUHHBI

11.6

AHaMM3UpOBaTh (U3MYECKHE TPOLECCH U SBICHHS, HCIONB3YsA (U3MUYECKHE 3aKOHBI M IMPHHIUIGL: 3aKoH OMa, 3aKOHBI
MOCJIEI0BATENIFHOIO U MapajUIeIbHOIO COEAMHEHUS! MPOBOJAHMUKOB, 3ak0H [[xoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHON WH-
JYKIIUHW, 3aKOH TPSMOJIUHEHHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS CBETA, 3aKOHBI MPEIIOMIICHHS CBETa, YpaBHEHUE
OnHmTelHa 11 PoTodPdeKra, 3aKOH COXPAaHEHUs SHEPTHH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPAaHCHHS DJCK-
TPUUECKOTO 3apsA]a, 3aKOH COXpaHEHHUs MAacCOBOIO YHCIa, MOCTyJaThl bopa, 3aKOH paJuOakTUBHOTO paclaja; MpU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €r0 MAaTeMaTH4YeCKOE BBIpaXXEHHUE W YCJIOBUS (TpaHUIIbI, OOJACTH) TpPH-
MEHHUMOCTH

OHpCI[eJ'ISITB HaIllpaBJICHUC BEKTOPA MHAYKIITMU MArHUTHOI'O IIOJIsI IPOBOAHUKA C TOKOM, CHJIbI AMnepa 1 CUJIbIL HopeHua




Koa npoBepsiemoro
pe3yJbTaTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMbI CpeAHEro o01ero
odpazoBaHus

11.8

CTpOUTh M ONHCHIBATH N300paKEHUE, CO3/1aBaEMOE TUIOCKUM 3epKajioM, TOHKOM JIMH301

11.9

BoBINOTHATE SKCHIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUN U MPOLECCOB C UCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX
M3MEpEHHIA; TPH 3TOM (HOPMYIUpOBATh MPOoOIeMy (3a7ady) U THIIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTaHOBKY U3
MPEIOKEHHOT0 000pyI0BaHN, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBI

11.10

OcyHIeCTBJ'ISITB npsAMbI€ W KOCBCHHBIC U3MEPCHUSA (1)PI31/I‘-I€CKI/IX BCJIMYMH; IIPpHU 3TOM BI>I6I/IpaTI) ONTUMANBHBIA CITOCO0
N3MEPCHUS U UCIIOJIb30BATh U3BECTHBIC METOAbI OLICHKU HOFpeIHHOCTeﬁ H3MepeHHI71

11.11

HccnenoBare 3aBHCHUMOCTH (DU3MYECKUX BEIMYMH C HCIIONB30BAHUEM IIPSAMBIX W3MEPEHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yNbTaThl MOMYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUJE TaOJIUI U rpaduKoB, AeiaTh
BBIBOJIbI 10 PE3yJIbTaTaM MCCIIEIOBAHUS

11.12

CoGmroaTh mpaBmiia 0€30MIACHOTO TpyJa NMpPU NPOBEJICHUU HCCIEJOBAaHUN B paMKax y4eOHOTro SKCIEepUMEHTa, y4eOHO -
HCCIICIOBATEIbCKOW U MPOCKTHOW JEATEIBHOCTH C UCIONH30BAHHEM HW3MEPHUTEIBHBIX YCTPOHCTB M J1a0OpaTOPHOIrO
000opya0oBaHUS

11.13

Pemarp pacuérHple 3a7auu ¢ ABHO 33JaHHONM (U3MUECKON MOAETBIO, UCTIONB3YS (PU3UYECKUe 3aKOHBI U IPUHIUIIBI; HA OCHOBE
aHallM3a YCJIOBUS 3a/1a4il BHIOMPATh (GU3UUECKYIO0 MOJEIb, BBIIEISTh (PU3NUECKHE BEIMYUHBI U (OPMYIIBI, HEOOXOTUMBIE IS
e€ penIeHns], MPOBOANUTE PACUETHI M OIICHUBATDH PEATbHOCTh OIYISeHHOTO 3HAUYCHSI (PM3MUECKON BEIIIUIHEI

11.14

Pemrate kauecTBEHHbIE 33]]a4l: BHICTPAUBATh JJOTHYECKH HEMMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUN C OMOPOil HAa N3Y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PHU3NUCCKHE SBICHHS

11.15

Vcnionp3oBath npu perieHnr y4eOHBIX 3a7ad COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHHU IS TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIpPETAIMN U IPEACTABICHUS yu4eOHOH M HAayIHO-NOMYISPHOW MH(OPMALUH, TOJYyICHHONW U3 Pa3IMYHBIX HCTOYHUKOB;
KPUTHYECKH aHATM3UPOBATH MOJTyIaeMyro HH(OpMaIHio

11.16

OOBSICHSTh MPUHIMIIEI ACHCTBHUS MAIIMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCIOBHA HX 0€30IacHOrO
HCIOJIb30BaHMsl B IOBCEJHEBHOM JKU3HU

11.17

[IpuBomUTE TIpUMEpHI BKJIaga POCCHICKAX W 3apyOeKHBIX YUIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBICHEHHE IIPOIECCOB
OKPY’KaIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA

11.18

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS 110 (PH3HUKE B MMOBCEAHEBHOMN JKU3HU JIJIs 00eCieUeHUsT 0€30aCHOCTH TP OOpaLICHUH C
npuOOpaMy U TEXHUYESCKUMH yCTPOWCTBAMH, IUIS COXPAHEHUS 3[OPOBBS H COOIIOACHHSI HOPM DKOJOTMYECKOTO TOBEACHUS B
OKpYXaroliei cpeae

11.19

PaboTath B TpyrIe ¢ BBINOJIHEHNEM Pa3IMYHBIX CONMAIBHBIX POJISH, IITAHUPOBaTh PabOTyY ITPYIITBI, PAIlOHAIBHO PACTIPEIENISTh
00513aHHOCTH ¥ TUIAHUPOBATH JICSTCIFHOCTh B HECTAHIAPTHBIX CUTYAIUsX, aICKBATHO OICHUBATH BKJIAJ KKIOTO U3 YIACTHUKOB
TPYHIIEI B pENICHHE pacCMaTpruBacMoi mpoOIeMbl




5. NPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHMUSI

10 KJIACC
Kon Koa npoBepsiemoro
pasiena SIeMenTa IIpoBepsieMbie 3J1€MEHTBI COACPKAHUSA
OU3NKA 1 METOJIbl HAYYHOI'O ITO3HAHUA
11 ®uszuka — Hayka o npupoze. Haydnsle MeTOAbI NO3HAHUSA OKPYKAIOLIET0 MUpa. Pojib 3KCiepuMeHTa 1 TEOPHH B
1 ) Ipoliecce MO3HAHUS IPUPOJIBl. DKCIIEPUMEHT B (PU3HKE
MonenupoBanue (uU3HUYECKUX SBICHWHA W TporieccoB. Haydnple rumore3bl. dH3WUecKue 3aKOHBI U TEOPHUH.
1.2 I'pannnbl mpUMEHUMOCTH (U3NYECKUX 3akoHOB. [IpuHIMI cooTBeTcTBHi. Ponmb W MecTo (GU3UMKHA B
(hopMUpOBaHUH COBPEMEHHOM HayYHOW KapTHHBI MUPA, B IPAKTUYECKOH JIeATEIbHOCTH JIFOJIeH
2 MEXAHUKA
KMHEMATHUKA
2.1.1 Mexanmndeckoe apmxenne. OTHOCUTETFHOCTh MeXaHNIeCcKoro aBrkeHus. Cuctema orcuéra. TpaekTopust
219 [epememenne, ckOpoCTh (CpemHssT CKOPOCTb, MTHOBEHHASI CKOPOCTH) M YCKOPEHHE MaTepHAIbHOW TOYKH, WX
MIPOEKLMHU Ha OCH CUCTEMBI KoopaAUHAT. CloKeHHe NEPEMEILEHUI U CI0XKEHUE CKOPOCTEH
213 PaBHOMEpHOE M PaBHOYCKOPEHHOE npﬂMonHHeﬁVHoe JBUKEeHHE. ['pauKi 3aBUCUMOCTH KOOPIWHAT, CKOPOCTH,
YCKOPEHUSI, TyTH U NEpEeMELICHNUs MaTepUaIbHOW TOYKH OT BPEMEHHU
21 2.14 CBo0OoiHOE majieHre. Y CKOpeHHe CBOOOTHOTO MaIeHUS
215 Kpusonuneiinoe nsmxenue. PaBHoMepHOe ABIKEHNE MAaTEPUAIIbHOM TOYKU MO OKPY>KHOCTH. YTJIOBasi CKOPOCTh,
TUHeiHas ckopocTsk. [lepros u yacrora. LleHTpocTpeMUTeIbHOE YCKOpEHUE
2.1.6 TexHuueckue ycTpoiicTBa: CIUAOMETp, IBMKEHUE CHAPSIOB, LIEIIHbIE U PEMEHHBIE NTepeaun
ITpakTiueckue paboThl. M3MepeHne MrHOBEHHOH ckopocTH. VcciienoBaHHE COOTHOIICHHSI MEXIY ITyTSIMH,
217 MPOMAEHHBIMHU TEJIOM 3a MOCIIeA0BaTeNIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBHXKEHUH C
HayaJIbHOM CKOPOCTBIO, paBHOW Hyt0. M3ydeHune qBUKEHUS LIapuKa B BA3KOM kuIkocTu. V3ydeHue ABUKEHUS
Tela, OPOIICHHOTO TOPU30HTAIIBHO
JMHAMUMKA
2.2.1 ITpunnun orHocutensHocTH ["anunes. Ilepselii 3akoH HpetoToHa. HEpLnanbHble CUCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHIun cyneprno3umnmuu cui
2.2 223 Bropoii 3akon HeioroHa /s MaTepuanbHOM TOUkH B MHepHuanbHO cucteme orcuéra (MCO). Tperuii 3akoH
- HeroTona my1st MaTepranbHBIX TOUEK
224 3akoH BcemupHoro Tarotenusa. Cuna Tspkectu. [lepBas kocmuueckas ckopocts. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
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Koa npoBepsiemoro

IIpoBepsieMble 3JieMEeHThI COAEPKAHUS

pa3neina JIEMEHTA
226 Cuna Ttpenus. Cyxoe tpenue. Cria TpeHHsI CKOJIBKEHUS U cwiia TpeHus mokos. Koaddunuent tpenus. Cuia
COIPOTHUBJICHUS IIPU ABMKEHUM TeJIa B )KUIKOCTU WU Tase
2.2.7 [ToctymarenbHOE U BpamaTeabHOE NBIKEHHE a0COIFOTHO TBEPOTO Tella
2.2.8 MOMEHT CHUJIBI OTHOCUTENIBHO OcH BpateHus. [1neyo cuinel. YcnoBus paBHOBecus TBEpaoro teia B UCO
229 TexHudeckue yCcTpoCTBa: MOIIITUITHIKY, IBIKEHNE UCKYCCTBEHHBIX CITyTHUKOB
[IpakTrueckue paboThl. M3yueHne NBMKEHUs Opycka MO HAaKJIOHHOM IIOCKOCTH MOJ ACHCTBHEM HECKOJIBKUX
2910 cui. MccnenoBanme 3aBHCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B Ie(OPMUPYEMOH MPYKUHE H PE3UHOBOM
o0pasme, OT BeNWYIMHBI UX Aedopmarun. VccinenoBanue yCIOBHI paBHOBECHS TBEPAOTO Tella, HMEIOLIETO OCh
BpalleHus
3AKOHbI COXPAHEHIA B MEXAHUKE
2.3.1 Nmnysnbpc MaTepuanbHON TOUKH, CHCTEMBI MATEPHAIIBHBIX TOUeK. IMITYIIbC CHITBI M MI3MEHEHHE UMITYJIbCa Tejla
2.3.2 3akon coxpanenus nmitynbca B UCO. PeakTuBHOE nBMKEHIE
233 Pabota cumst
234 MOIIHOCTE CHITBI
235 Kuneruueckas § SHeprus MaTepuaIbHOM TOYKH. Teopema
0 KUHETUYECKOUH SHEPTUH
23 236 [MorenumansHast SHeprus. [loTeHmmanbpHas dHEprHs ynpyro nedopMupoBaHHOH UpyxuHBEL. [loTeHnmanpHas
e SHEPrHsl Tea BOJIM3K MOBEPXHOCTH 3eMITH
237 [MoreHnmaneHBle W HENOTCHOUANBHBIC CHIBL CBs3b Pa0OTHl HEMOTCHIWANBHBIX CHJI C HM3MEHEHHEM
MEXaHUYECKON SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTruu
2.3.8 Yipyrue u Heynpyrue CTOJKHOBEHMS
239 TexHUYecKHe yCTpOICTBA: JBUKEHUE PAKET, BOZOMET, KOIEp, IPYKUHHBIM MUCTOIET
23.10 [MpakTugeckue paboOTHL I/ISyIIeHI/IeUCB}ISI/I CKOpOCTE! Tel mpu HeympyroM ynape. VccinemoBanue cBs3u pabOTHI
CHJIBI C U3BMEHEHHEM MEXaHUYECKOM SHEPTUH Tena
3 MOJIEKYJISIPHA S ®U3MKA 11 TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
311 OcHOBHbIE MONOKEHU MOJICKYIIIPHO-KHHETHIECKOH Teopuu. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep
JIBIKEHUS U B3aUMOJEMCTBUS YaCTHI] BeLIeCTBa
3.1 3.1.2 Moienu CTpOCHHUS Ta30B, )KUAKOCTEH U TBEPBIX TEN U 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIETICH
3.1.3 Macca monekyn. Konumaectso Bemectsa. [loctosiHaast ABoraapo
3.14 Temnosoe paBHOBecHe. Temneparypa u e€ usmepenue. lllkana temneparyp Lenscus
3.1.5 Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJI€aTHHOTO ra3a
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Koa npoBepsiemoro

IIpoBepsieMble 3JieMEeHThI COAEPKAHUS

pa3neina JIEMEHTA

316 AOcomoTHas TeMIiepaTypa Kak Mepa CpedHell KHMHETHYeCKOH SHEepruy TEIUIOBOTO IBIDKCHHS YacTHI[ Ta3a.
[IIxama remmneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akon JlaneToHa

318 I'azoBBble 3aK0HBL. M30MpoIiecchl B HAEANBHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILECTBA: U30TEpMa, U30X0pa,
nzobapa

3.19 TexHUUecKHue yCTpOICTBA: TEPMOMETP, OapoMeTp

31.10 [MpakTuaeckue paboTel. M3Mepenne Macchl Bo3ayxa B KIIacCHOM KomHaTe. MccienoBanne 3aBUCUMOCTH MEXKIY
napaMeTpaMy COCTOSIHUS Pa3peKeHHOTO ras3a

OCHOBbBI TEPMOJNHAMUMKIN

3.2.1 TepMmoauHamudeckasi cuctTeMa. BHyTpeHHsII SHepPrusi TEpMOJUHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS

322 KonuyecTBo TeImI0Th U paboTa. BHYTpeHHSIS SHEPTHs OTHOATOMHOTO HJICATBHOTO ra3a

323 Bugel Temonepenadu: TEIUIONPOBOAHOCTb, KOHBEKIHSA, W3JydeHHE. TermnoéMKOCTh Tena. Y AelbHas
TEIUIOEMKOCTD BelllecTBa. Pacyér konndecTBa TEMIOTHI IIPH TEILIONEpeaaye

324 IlepBeIii 3aK0H TepMOAMHAMUKH. [IpMeHeHNEe TIEPBOTO 3aKOHA TEPMOJIUHAMUKY K M30mpoueccaM. [ paduueckast

3.2 HHTEpIIpeTanus paboThl ra3a

325 TennoBele MamuHbL. [IpuHINTBEL AEHCTBUA TEIIOBBIX MaIKH. [Ipeobpa3oBaHus SHEPTUU B TEIUIOBBIX MaIlIMHAX.
Koadduruent nonesnoro neiictust (nanee — KI1J1) terutoroii mammusl. [ukn Kapro u ero KITJT

326 Bropoii 3akon TepMmonuHaMuki. HeoOpaTuMocTs mporieccoB B mpupose. TerioBbie TBUTATEIH. DKOJIOTHYECKHUE
poOJIEMBI TETDIOOHEPTETHKI

3.2.7 TexHHUECKHEe YCTPOICTBA: IBUTATENb BHYTPEHHETO CrOpaHHts, OBITOBOM XOJIIOAMIBHUK, KOHIUIIHOHED

3.2.8 IpakTryeckue paboThl. 3MepeHHe yaeIbHON TETTOEMKOCTH

AT'PEI'ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE ITEPEXO/IbI

331 ITapooOpazoBanue U KoHAeHcanus. VcnapeHne u KureHue. YenbHas TeIuioTa Mapoodpa3oBaHus. 3aBHCHMOCTh
TEMIICPATYPBI KUIICHUSA OT JaBJICHUA

332 AOCOIIOTHAST 1 OTHOCUTEIbHAS BIIAXKHOCTH BO3AyXa. HackImeHHbIN map

33 333 Teépmoe Teno. Kpucramnndeckne u aMmopgHbie Teaa. AHU30TPOIHNS CBOMCTB KpUCTAIIOB. JKUIKNE KPHCTaJLIbL.

CoBpeMeHHbIE MaTepUaIIbl

3.34 [TnaBnenue u Kpuctammu3anys. Y aenbHas TeroTa riasieans. Cyonumanus

3.35 YpaBHEHHE TEIUTOBOTO Oananca




Kon

Koa npoBepsiemoro

IIpoBepsieMble 3JieMEeHThI COAEPKAHUS

pazaeJa 3JIeMEHTa
336 TexHmyeckne yCTpOWCTBA: THUTPOMETP W ICHXPOMETP, KATOPHMETP, TEXHOJIOTHH MOJIYYEHHS COBPEMEHHBIX
MaTepHAaJIOB, B TOM UHCJIe HAHOMATEPHATIOB, I HAHOTEXHOJIOTHH
3.3.7 [IpakTrueckue paboThl. I3MepeHre BIaKHOCTH BO3IyXa
4 QJIEKTPOJJMHAMUKA
SJIEKTPOCTATHUKA
4.1.1 DrexTpu3anys Te1. DIeKTPUIeCKUiA 3apsi. J[Ba Buia SIIEKTPHUYECKUX 3apaioB
4.1.2 [TpoBogHWKH, AVMDTIEKTPUKA U TIOTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOTO 3apsiia
4.1.4 B3aumoneiictBue 3apsanoB. 3akon Kymona
415 3J‘IeKTpIiI.‘IeCKOG none. Hanpsok€HHOCTh  diiekTpuyeckoro moiyid.  [lpunnun  cynepnosunuu.  JIuHUM
41 HaNPsDKEHHOCTH IEKTPHICCKOTO MO
4.1.6 Pabota cun anekrpocratuyeckoro nojs. Ilorennuan. PazHocTh MOTEHIMAIOB
4.1.7 [TpoBODHUKY ¥ AUAIIEKTPUKH B IOCTOSHHOM SJIEKTPHIECKOM Toe. JJiaaekTprdeckas IpOHUIIAeMOCTb
418 OnektpoéMkocTh. KoHaeHcatop. DNeKTpOoEMKOCTh TUIOCKOTO KOHIGHCATOpa. OJHEPrus 3apsHKeHHOTO
KOHJICHCATOPa
419 TexHHueckne yCTpOMCTBA:  JIEKTPOCKON, 3JEKTPOMETP, 3JIEKTPOCTATHUECKas  3alluTa, 3a3eMIICHHE
AIIEKTPONIPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN IIPHHTED
4.1.10 [TpakTrueckue paboTel. I3MepeHue 21eKTpoEMKOCTH KOHIEHCATOpa
[IOCTOSHHBIN SJIEKTPUYECKHM TOK. TOKH B PA3JIMYHBIX CPEJIAX
4.2.1 Yc10BUSA CyIIECTBOBAHHUS IIOCTOSIHHOTO 3JIEKTPHUYECKOTo Toka. Mcrounnku Toka. Cuna Toka. IlocTosHHBIH TOK
422 Hanpspkenne. 3akon OMa i1t yyacTka Iernu
4.2.3 DNEKTPUYECKOE COMIPOTUBIIEHHUE. Y €TIbHOE CONIPOTUBIIEHHE BELIECTBA
424 ITocnenoBaTenbpHOE, MapaIeNbHOE, CMEIIIAHHOE COeIMHEHUE TPOBOAHNUKOB
4.2.5 Pabora snekTpuyeckoro Toka. 3akon /xoyst — Jlenia
4.2 4.2.6 MOIIHOCTb SIEKTPUYECKOTO TOKA
427 anektpoaBmwkymas cuia (nanee — D/IC) U BHyTpeHHeE CONMPOTHBIICHHE HCTOYHHMKA TOKAa. 3akoH Oma uist
MOJTHOM (3aMKHYTOM) 3NeKTprudeckoi 1iernmu. KopoTkoe 3amblkaHue
428 OneKTpOoHHAasi MPOBOAMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIIEHUS METAJUIOB OT TEMIEPaTyphL.
CBepXIpOBOIUMOCTD
429 DneKTpuyecKkuii Tok B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITyYKOB
4.2.10 [MomynpoBogauku. CoOCTBEHHAs W MPUMECHAs MPOBOAMMOCTH MOJTYMPOBOAHUKOB. CBOHCTBa p-n mepexona.




Kon Koa npoBepsiemoro
pasneta SIeMenTa IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

INomynpoBOIHUKOBEIE IPHOOPEI

4.2.11 DNEeKTpUUECKUIl TOK B AIEKTPOIUTAX. DNEKTPOIUTHYECKAS TUCCOLMALMS. DIEKTPOIU3

42.12 OnekTpudeckuii TOK B razax. (CaMOCTOSITENbHBII M HECAMOCTOSITENbHBIA pasps. Pasnuuaple THIIBI
CaMOCTOSTENBHOr0 pa3psina. Monnus. Ilnazma
TexHuueckne ycTpoicTBa: amIepMeTp, BOJIBTMETP, PEOCTaT, HUCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIC

4.2.13 IpUOOPBI, 3MEKTPOOCBETUTENIbHBIC NPHOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIM IUOM, TEPMUCTOPHI U
(oTope3ucTOPHI, MOTYIPOBOAHUKOBBIN AUOJ, FaJIbBAHUKA

4014 IIpaxTrnaeckue paboTsl. M3ydyeHne cMenIaHHOTO COeMHEHNS PE3HCTOPOB.

o N3zmepenne 3J1C ucTOUHNKA TOKA U €r0 BHYTPEHHEr0 CONpoTuBieHus. HabmoaeHue aekTpoansa
11 KJIACC
Kon

Kon pa3znena

MPOBEPHACMOIO 3JIEMECHTA

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

4 OJIEKTPOJIMUHAMUKA
MATHUTHOE ITIOJIE. DJIEKTPOMATHUTHA A MHYKIN A
43.1 IlocTosiHHBIE MAarHUTHL. B3auMoieiicTBHE TOCTOSHHBIX MarHUTOB
432 MarnautHoe mnone. Bexkrop marauTHOM uHaykuuwu. [IpuHiun cynepno3uuuu. JIMHUM MarHUTHOW HMHIYKIIHH.
Kaptuna nuawM MarHUTHOW WHAYKIIMH IO TOCTOSTHHBIX MarHUTOB
433 MarauTHOE TI0JIe TIPOBOJHMKA C TOKOM. KapThHa nWHWIA TONS JUIMHHOTO MPSMOTO MPOBOAHUKA M 3aMKHYTOTO
KOJTBIIEBOTO TIPOBOIHHKA, KAaTYIIKX ¢ TokoM. OmbIT Dpcrena. BzanmonelicTBre MpOBOAHUKOB C TOKOM
434 Cuna Ammiepa, €€ MOIIyJIb U HAIIPaBIICHNE
43 435 Cuna Jlopenia, e€ Moaynp M HampaBiieHUe. J[BHKeHHE 3apsHKEHHOW YacTUIBI B OJJHOPOJAHOM MarHUTHOM TIOJIe.
: Pa6ora cuner Jlopeniia
4.3.6 SIBneHue 3IEKTPOMArHuTHOM HHAYKLIUU
4.3.7 IToTok BekTOpa MarHUTHON MHAYKIUU
4.3.8 OJIC unaykuu. 3aKoH 3IeKTpoMarHuTHoi uaaykuuu ®apanes
43.9 Buxpesoe snexkrpudeckoe nosne. IJIC WHAYKIIMKA B MPOBOJHUKE, ABMKYIIEMCS TOCTYHATEIbHO B OJHOPOIHOM
MarHuTHOM TI0JIe
4.3.10 IIpaBuno Jlenua
4.3.11 WupykrtuBHOCTS. SIBenue camounaykiuu. O/1C caMouHIyKIuu




Kon pa3znena

Kon
MPOBEPSEMOro Y1eMEHTA

IIpoBepsieMble 3JieMEHThI COAEPKAHUS

4.3.12 DHEeprusi MarHUTHOTO TIOJISI KATYIIKUA C TOKOM
4.3.13 ONeKTpOMarHuTHOE IoJie
43.14 TexHuueckue yCTpoicTBa: NOCTOSIHHBIE MarHUTBI, JIEKTPOMAarHUThI, JIEKTPOABUIaTeNNb, YCKOPUTEIH JIEMEHTApHbBIX
YaCTHLl, HHAYKLHOHHAS [1eUb
43.15 [IpakTrueckue padoThl. M3yueHne MarHWTHOTO IOJIsS KAaTYIIKA ¢ TOKOM. McciienoBanue AeWCTBUS TTOCTOSITHHOTO
MarHuTa Ha paMKy ¢ TOKOM. VicciietoBaHue SIBIEHUS IEKTPOMAarHUTHOM HHIYKIUU
5 KOJIEBAHV 11 BOJIHbI
MEXAHMWYECKHE 1 9JIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 KonebarenpHas cucrema. CBoOoaHbBIe KoneOaHus. ['apmonudeckue konebanus. [lepros, yacToTa, aMIIUTyAa H
(haza xoyrebanuit
5.1.2 IIpyxuHHBII MasTHUK. MaTeMaTu4eCKUi MasiTHUK
513 YpaBHeHHE FapMOHHYECKUX KoJIeOaHMH. Kunemarnueckoe
U IUHAMUYECKOE OIUCAHUE KOJIeOATEeIbHOTO JBIKCHHUS
514 [IpeBpamenne >HEPTUN MpU TAPMOHUYECKUX KoneOaHusaX. CBsI3b aMIUTUTYIBI KOJeOaHUH MCXOTHOW BENTUYMHEI C
o aMIUTUTyJaMH KoJieOaHUH €€ CKOPOCTH M YCKOPEHHSI
515 Konebarenpnprii koHTyp. CBOOOIHBIE >IEKTPOMArHUTHBIE KOJNEOAHWS B HICATBHOM KOJICOATEIFHOM KOHTYpE.
AHanorust Mexxay MeXaHHUECKUMU U 3JICKTPOMAarHUTHEIMU KosteOanusmu. @opmyna Tomcona
5.1 5.1.6 3aKoH COXpaHEeHUs SHEPTHU B UACATBHOM KoJieOaTeTbHOM KOHTYpE
517 BriHykaeHHBIE MexaHndeckue kojebaHus. Pe3onanc. Pe3oHaHcHast kpuBas. BoIHYKICHHBIC 3JIEKTPOMarHUTHBIE
KOJeOaHusI.
5.1.8 Ilepemennslit Tok. CHHYCOUANBHBIN IEPEMEHHBIN TOK.
5.19 Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U IEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA U HaNpsOKEHUs
51.10 Tpanchopmarop. IIponzBoncTBo, mepenada u MoTpedIIeHHE dICKTPHUECKON YHEPTHH. DKOJIOTHIECKUE PUCKH TIPU
MIPOM3BOJCTBE IEKTpUUECKOM sHeprun. KynbTypa ucnosnb30BaHus 371€KTPOIHEPIHH B IOBCEJHEBHOM KU3HU
5.1.11 TexHuveckue yCcTpoicTBa: ceiicmorpad), dIeKTpUIeCKU 3BOHOK, JIMHUH dJICKTporepenay
[Ipaktugeckue padoTsl. MccnenoBanue 3aBUCHMOCTH NTEPUOa MANIBIX KOJIeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U
5.1.12 Maccel rpy3a. MccienoBaHue mepeMEHHOr0 TOKa B LENM W3 IOCIENOBATENbHO COEOUHEHHBIX KOHJIEHCATOpa,
KaTyLIKY U pe3ucTopa
MEXAHWYECKHE U 5JIEKTPOMATI'HUTHBIE BOJIHbI
59 591 MexaHudyeckue BOJIHBI, ycioBusi pacnpocTpaHeHus. Ilepuoa. CkopocTb pacHpOCTpaHEHUs U JUIMHA BOJHBL.
’ [Tonepeunsie 1 MPOIOIBHBIC BOTHBI
522 Wnrepdepennus u qudpakius MEXaHHISCKUX BOJTH
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IIpoBepsieMble 3JieMEHThI COAEPKAHUS

523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka
524 DNeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUS M3ITyYeHHs SJIEKTPOMATrHUTHBIX BOJH. B3anMHas opueHTanus BeKTopoB E,
h B u v B 3neKTpOMarHuTHON BOJTHE B BaKyyMe
525 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPAXCHHUE, MPEIOMIICHHE, TONSIPH3alus, TUpakims, UHTephepeHIHs.
CKOpOCTb 3J1€KTPOMAarHUTHBIX BOJH
52.6 [Ikana 31eKTPOMarHUTHBIX BOJH. [IpruMeHeHHe IIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [TpuHIMTIEI pagroCcBs3yN U TeaeBuAcHMS. Pagronokanus. DIEeKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpelb
503 TexHuveckue ycTpOHCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPA3BYKOBAs AUArHOCTHKA B TEXHUKE W MEIHIIMHE,
paznap, paTuoNnpUEMHHIK, TEJIEBU30p, aHTeHHa, Tesehor, CBU-meup
OIITUKA
5.3.1 [IpssmonuHelHOE pacipocTpaHEeHHEe CBETa B OJTHOPOIHOM cpexe. JIyd cBeta
5.3.2 OTtpaxeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300paxkeHHid B INOCKOM 3epKasie
533 I[penomnenue cBeta. 3aKOHBI IMPETIOMITICHHSI CBETa. AOCOTIOTHBIHN ITOKa3aTeNb IPEIOMIICHHUS
534 IonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIit yToJ1 TOJIHOTO BHYTPEHHETO OTPaXKeHUS
5.3.5 Hucnepcus cBera. CroxkHbIN cocTaB Oenoro cera. [[per
CoOuparomue u paccenBaromune THH3b. ToHkas mua3a. @oKycHOe pacCcTOSHUE W ONITHYESCKAs CHJIa TOHKOM JIMH3EL.
5.3.6 [MocTpoenne M300paKeHU B COOMPAIOIINX M PACCEHBAIOMMUX JHH3aX. DOpMyia TOHKOW JHMH3BL. YBEJINYCHHUE,
aBaeMoOe€ JIMH30U
5.3 5.3.7 IIpenensl npUMEHUMOCTH TEOMETPUYECKON ONTUKHU
538 Wntepdepeniust cBeta. KorepeHTHbIC HCTOYHUKH. YCJIOBUS HAOMIOAECHUS MakCHMyMOB M MHHHMYMOB B
HHTEePPEPECHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHKOB
539 Hudpaxuns ceera. JudpakimonHas pemérka. YclIoBHEe HaONIOJACHUS TJIABHBIX MAaKCHUMYMOB MpH TaJACHHU
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIIHOHHYIO PEIIETKY
5.3.10 ITonapusanus ceera
5311 TexHuueckue yCTPONCTBA: OYKH, nyna, ¢doroammapar, TPOCKIMOHHBIA ammapaT, MHKPOCKOI, TEIECKOII,
BOJIOKOHHASI ONTHKA, TU(PPAKIOHHAS PEIIETKA, TOISIPOUT
5312 [paktudeckue paboTel. M3MepeHue mokaszarens nperoMieHus. VccnenoBannue CBOWCTB H300paKeHUH B JIMH3AX.
Habmonenue aucnepcuu cBera
JIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH
6 6.1 FpaHI/ILH)I MPUMCHUMOCTH KJIaCCUYECKON MEXaHUKH. HOCTyJ'[aTLI TCOPHUU OTHOCUTECJIIBHOCTU: HWHBAPUAHTHOCTDH
) MOJIYJIsI CKOPOCTH CBETa B BaKyyMe€, PUHIIUIT OTHOCUTEILHOCTH DWHIITEHHA
6.2 OTHOCUTENFHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH M COKPAIICHUE JITTHHBI
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6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBs3b MacChl C SHEPrueil 1 UMIyNbCOM CBOOOAHOM YaCTUIIbI. DHEPTHsl MOKOSI CBOOOTHOM YacTHUIIBI
7 KBAHTOBA S ©®N3UKA
OJIEMEHTBI KBAHTOBOW OIITHUKU
7.1.1 ®oronbl. Dopmyia [Tnanka cBs3u d3HEPrUU QOTOHA C €T0 YACTOTON. DHEPTHUS U HMITYJILC (POTOHA
7.1.2 OTxpeiTHe U uccnepoBanue Goroaddexra. OnbiTel A.I'. Cronerosa. 3akoHbl (HoTo3hheEKTa
7.1 7.1.3 YpaBuenne DitHmreiHA 11 potodrpdexTa. «KpacHas rpannna» Gorosdderra
7.1.4 Hasnenue ceeta. Ombitel I1.H. JIeGeneBa
7.1.5 XUMHYECKOE JIENCTBHUE CBETA
7.1.6 TexHuueckue ycTpoicTpa: (hoTodsieMeHT, (OTONATIHK, COTHEUHAs OaTapes, CBETOINOT
CTPOEHUE ATOMA
7.2.1 Monenb atoma Tomcona. OmbiTel Pe3epdopaa 1o ucciieioBaHuio CTpoeHus aroma. [lmaneTapHas Moieib aroMa
799 IToctynatet bopa. M3nyuenue u nornomieHue (poToHOB MpU Iepexoe aToMa ¢ OJJHOTO YPOBHS 3HEPIUU Ha APYTOil.
Buapt ciektpos. CriekTp ypoBHEH dHEPTHUU aTOMa BOJAOPOIA
7.2 793 Bonnoseie cBoiicTa yacTtuil. Bonusl ne bpoiins. KopmyckynspHo-BonHOBO# nyanusM. [ludpaxiys 3JIeKTpOHOB Ha
KpHCTaIITaxX
7.2.4 CHoHTaHHOE W BBIHYXJICHHOE U3NTydeHHe. Y CTPOHCTBO U MPUHIIMII paOOTHI j1a3epa
7.2.5 TexHuuecKne yCTporcTBa: CIEKTPAIBHBIN aHaIu3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITHIOTED
7.2.6 [IpakTrueckue paboTsl. HabmoaeHrne TMHEHYaToro CreKTpa
ATOMHOE AP0
7.3.1 Mertonpl HAOMIOACHUS U PETUCTPAINHU SIEMEHTAPHBIX YaCTHII
739 OTkpeiTHE paguoakTUBHOCTH. OmbITel Pesepdopra mo ompenesneHHI0 cOCTaBa PAIMOAKTHBHOIO H3ITyYECHUS.
CaoiicTBa anb(a-, 6eta-, raMMa-U3TydeHUs. BiusiHue pagroakTHBHOCTH Ha JKHBbBIC OPraHH3MBbI
733 OtkpeiTHEe npoToHAa W HelTpoHa. HyknmonHas monens sapa [eiizenOepra — MBanenko. 3apsia simpa. MaccoBoe
yucno siapa. M3oTorsl
7.3 7.3.4 Anba-pacnan. DIEKTPOHHBIN 1 TO3UTPOHHBIN OeTa-pacmay. ['aMmma-m3irydenne. 3aKOH paquoakTHBHOTO pacmana
7.3.5 DHeprus CBsI3M HYKIJIOHOB B sinpe. SlnepHble cmwibl. JleeKT Macchl sapa
7.3.6 Snepubie peakuuu. JleneHue U CUHTE3 siiep
737 SnepHblit PeaxTop. Tepmosinepublii cunTe3. [IpoOiieMbl U MEPCHEKTUBBI SAEPHON SHEPreTHKH. DKOJOTHMYECKUE
ACTICKTHI AACPHON SHCPTCTUKH
7.3.8 OnemeHTapHble yacTulbl. OTKpHITHE TO3UTPOHA. DYHAaMEHTaIbHbBIE B3aUMOICHCTBUSA
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7.3.9 TexHuveckue yCcTpoicTBa: J03UMETp, kamepa BuibcoHa, sepHbIii peakTop, aToMHast 6omMba
7.3.10 ITpaktudeckue padboTsl. ViccnenoBaHue TPEKOB YacTHIL (110 TOTOBBIM (OTOrpadusim)
OJIEMEHTBI ACTPO®U3NKIN
8.1 Bup 3Bé3nHOr0 Heba. Co3Be3aus, ipKue 3BE3/bI, INIAHEThI, UX BUAUMOE ABUKCHUE
82 Conneunasa cucrema. [lnmanersl 3eMHOM rpynmbl. IlmaHeTBI-TUTaHTBl U HUX CIIyTHMKH, KapJiMKOBBIE IJIAHETHI.
) Mauslie Tena CoHEYHOM CUCTEMBI
8.3 Counre, potochepa u atMmochepa. ConHeUHass aKTHBHOCTh
8.4 Uctounuk sneprun ConHIA U 3BE3]
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJuyc, TEMIeparypa, MX B3aUMOCBA3b. Jluarpamma
8.5 «CTIEKTPAIBHBIN KJIACC — CBETUMOCTBY». 3BE3/bI INIABHOM MOC/IEOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTD)
8 TS 3BE3]T TTIaBHOM ITOCIIEI0BATESILHOCTH
3.6 BHyTpeHHf:e crpoeHue 3BE31. CoBpeMeHHbIE MPECTABICHUS O MPOUCXOXKICHUH U 3Bosonuy CoHIa U 3BE37. DTarsbl
YKU3HU 3BE3]
g7 Mueunsiii I[lyte — Hama ['anaxktuka. CrnupanbHas cTpykTypa ['anmakTuku, pachperneneHue 3BE3J, rasa U IbUIH.
[Monoxxenue u aprwxenue Connua B [anaktuke. [lnockas u chepuyeckas moacuctemsl ["anakTuku
8.8 Tunsl ranakTuk. PaguoranakTuky U kBa3apsl. YEpHBIE ABIPHI B AApax rajJakTUK
8.9 Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06mna. Pazberanue ramaktuk. Bo3pact m pamuyc BceeneHHOH,
teopus bonpmoro B3psiBa. Mogens «ropsiueit Beenennoiy». PenukroBoe nsnyueHue
8.10 MacimrabHast cTpykTypa Beenennoit. Meraranaktuka. HepeméHHbie po0JieMbl aCTPOHOMUH
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