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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro oouiero ooOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpasoBarenbHON Tporpammsbl, npeacraBieHHbXx B @I'OC COO, a takxe ¢ yuéroM (denepanbHOM
paboueil mporpaMMbl BOCTIUTaHHSI U KOHIICTIIIUH IPErojaBaHus yueOHoro npeamera «DPu3uka» B
oOpa3oBaTeNnbHBIX  opraHu3anuax  Poccuiickoit ~ denepanuu,  peanusylOIIUX  OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copneprxanue nporpaMMsl 1o (puM3MKe HarpaplIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyyaromuxcs 10—11 kiaccoB npu oOydeHun ux ¢u3nke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JESATEIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO K mIaHUpyeMBIM JHMYHOCTHBIM, INPEAMETHBIM M METalpEeIMETHBIM pe3yJbTaTaM
o0y4yeHMsl, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEAIM3aLUU MEXKIPEIAMETHBIX CBs3ell (PU3MKU C
€CTECTBEHHO-HAYYHBIMU Y4EOHBIMH NpeAMeTaMH. B Hell onpenensioTcsi OCHOBHBIC IS U3YyYCHHS
¢u3uKH Ha ypOBHE CpeAHEro obuero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® I[UIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3Mku Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YIbTAThI IO roJ1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus.

dusmnka Kak Hayka O Hambosiee OOIIMX 3aKOHAaX MPHUPOAbI, BHICTyNas B KauyecTBE y4eOHOIo
npeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUU 00 OKpY)KAIOILEM MHUDE.
IkosbHBIA Kypc (PU3MKH — CUCTEMOOOPA3YIOIIUN /17151 €CTECTBEHHO-HAYYHbBIX Y4EOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHHW, W3Yy4aeMbIX XHMHEH,
6uonoruelt, ¢pusndeckoil reorpadueil u actpoHomuel. Vcnonap3oBaHWe M aKTUBHOE NPUMEHEHUE
(bu3NyYeCKUX 3HAHUI OIpenessieT XapakTep U pa3BUTHE Pa3HOOOpAa3HBIX TEXHOJOTuil B cdepe
DHEPreTHKHU, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, IIOJYYEHHsS HOBBIX MAaTE€pPHAIOB C 3aJaHHBIMU
cBoiictBamu U Apyrux. M3ydenue (pu3MKu BHOCUT OCHOBHOM BKIJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOyyaromuxcs, B (OpPMHUPOBaHHE YMEHUN NPUMEHATh HAYYHBIH METOJ]
MO3HAHUS MPU BHIMOJIHEHUN UM YUEOHBIX UCCIIETOBaHUI.

B ocHoBy kypca ¢u3Mku Ui ypoBHsS cpeiHero oOmero oOpa3oBaHUS MOJOXKEH psii UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTUYECKHM 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pa3lesioB (M3HMKH, BKIIOYAET KAaK BOMPOCHI KJIACCHUYECKOHM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEeW Marepuasl Kypca (UMK OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisieTcs (GOpMUPOBaHHE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanys NpeAnoyiaraeT HCHOJIb30BaHWE T'yMaHUTAPHOTO
noTeHuyana (GU3N4eckold HayKd, OCMBICICHUE CBSI3U Pa3BUTHUS (DU3MKU C Pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoesn npuknaomnoii nanpasnennocmu. Kype pusuku mnpeanonaraeT 3HaKOMCTBO € HIMPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IOCPEACTBOM BBEJEHUS DJIEMEHTOB  COJEpKaHUS,
NOCBALIEHHBIX SKOJIOTUYECKUM TIpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Ppa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a TakXke OOCYXIAEHMs MpoOJeM pallOHAIBHOTO MPUPOJONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMU dJIEMEHTaMHM Kypca (U3MKM Ha YpOBHE cCpeaHero obmiero oOpa3oBaHUs
ABISAIOTCS  (pu3nueckue Teopu ((HOopMUpOBaHME NPEACTABICHUH O CTPYKTYpEe MOCTPOCHHS
¢buznueckoit Teopuu, poau (yHIZAMEHTAJIbHBIX 3aKOHOB M NPUHLMUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O TNPUPOJE, I'PaHULAX HPUMEHUMOCTH TEOpUHM, UIsl ONMCAHUS ECTECTBEHHO-
HAaY4HBIX SIBJICHUH U NIPOLIECCOB).



CucTteMHO-JIeSTENIbHOCTHBIA MOAX0A B Kypce (DU3MKK peanu3yercs 3a CYET OpraHu3aluu
HKCIIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommxcs. s 6a30Boro ypoBHS Kypca (U3MKH — 3TO
HCIIOJIb30BaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JTJAOOPATOPHBIX padoT.
Brienenne B ykazaHHOM IepevHe JTaObOpaTOPHBIX padOT OCYIIECTBIIETCS UCXOAS U3 OCOOCHHOCTEH
IUIAHUPOBAHHUS W OcCHalleHus KkabuHeta ¢usuku. [lpm sToM oOecmeunBaeTcs OBIAJCHHE
00y4JarIMMUCS YMEHUSIMU IPOBOJUTh KOCBEHHBIE HW3MEPEHMS, HCCIECJOBAHUS 3aBHCHUMOCTEN
(bu3NYECKUX BEIMYMH U TOCTAHOBKY OMBITOB IO IIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAENsAETCS PELICHUIO PACUETHBIX M KAaueCTBEHHBIX 3ajad. [Ipu atom s
pacu€THBIX 3a7a4 MPUOPUTETOM SBIAIOTCS 3a/laddl C SBHO 3aJaHHON (U3WYECKOW MOJENbIo,
MO3BOJIAIONINE TPUMEHATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesa Kypca, Tak
U MHTETPUPYsd 3HAHUS U3 PasHbIX pa3fenoB. s KaueCTBEHHBIX 3aady IPHOPUTETOM SBIISIOTCS
3aJaHusl Ha OOBACHEHUE MPOTEKaHHS (PU3NUECKHUX SBJICHUM M MPOIIECCOB B OKpPY)KAIOIIEH >KU3HHU,
Tpebytoiire BbIOopa GU3NIECKOM MOJIEH JIsl CUTYalluy PAKTUKO-OPUEHTUPOBAHHOTIO XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIICUCHHIO
yuebHOTro mporiecca 0a30BbIil ypoBeHb Kypca ()M3MKH HAa YPOBHE CpPEIHEro oO0Iero oOpazoBaHHA
JOJKEH U3Y4YaThCs B YCJIOBUAX MPEAMETHOro kabunera gusuku. B kabunere Gpu3mku 10KHO OBITh
HEo0XoauMoe J1adopaTopHOe 000PYOBaHUE JUTS BBIMIOJIHEHHUS! YKa3aHHBIX B MpOrpamMMme Mo (u3uke
YUEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000pyI0BaHUE.

JleMoHCTpanOHHOE ~ 00OpyIOBaHWE (QOPMHUPYETCSI B COOTBETCTBHH C  MPUHITUIIOM
MUHUMAJIBHON JIOCTATOYHOCTU M OOECIEYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B IMPOTrpaMMe IO
¢u3MKe KIIOYEBBIX JIEMOHCTpALMil Uil MCCIEAOBAaHUS M3YyYaeMbIX SIBICHUH M IPOLECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe oOopynoBanue GOPMUPYETCS B BHJE TEMATHYECKUX KOMIUIGKTOB U
obecrnieunBaeTcsa B pacy€Te OJHOrO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaTH4eCKHe KOMILJIEKTHI
7a00paTOpHOTO 00OpPYNOBaHMSA JOJDKHBI OBITH TIOCTPOCHBI HA HCIOJIB30BAaHHHM aHAJIOTOBBIX
npubOpPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIe IU(DPOBHIX Ja00PaTOPUA.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

(dopMHpOBaHUE HHTEpECca M CTPEMIICHUS 00yUaroIUXCsl K HAyYHOMY M3YyYEHHIO IPUPOIbI, Pa3BUTHE
UX MHTEJJIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHN;pa3BUTHE MPEACTABICHUI O HAyYHOM METOE
NO3HaHUS W (OpPMHUPOBAHME  MCCIIEOBATENBCKOIO  OTHOWIEHHS K OKPY)KaIOUIMM
ABJICHUSAM;(DOPMHpPOBAHNE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa M3yUYEHUS OCHOB CTPOCHHS
MaTepuu M (yHIAMEHTAJIbHBIX 3aKOHOB (HU3UKHU;POPMHUPOBAHUE YMEHUN OOBSICHSATH SIBICHHS C
HCIIOJIb30BaHNEM (U3NYECKUX 3HAHUU M HAay4YHBIX J0Ka3aTelbCTB;(OpMHUpOBaHHE MPEACTABICHUH O
poiM (PU3MKHM I Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

Joctuxenne 3Tux Leneil obecrieunBaeTcsl peuIeHUEeM CIEAYIOIUMX 3a7ad B IPOLEcce H3ydyeHUus
Kypca (M3MKM Ha ypOBHE cpelHero oouiero oOpa30BaHUS:NPUOOPETEHHE CHUCTEMBbl 3HAHUU 00
o0UMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOYAs MEXaHHUKY, MOJIEKYJSPHYIO
GU3uKy, SJIEKTPOINHAMUKY, KBAHTOBYIO (DPM3UKY U 3JIEMEHTHI acTpodU3UKU;(HopMUpoBaHIEe YMEHHH
NPUMEHATh TEOPETHUYECKHE 3HAHUS ISl OOBACHEHHS (DU3MYECKHX SBICHWH B TPUPOAE U JUIS
OPUHATHS TPAKTHUECKUX pPEIIeHUH B TIOBCEAHEBHOM JKU3HU;0CBOCHHE CIIOCOOOB pPELICHHS
pa3IMyYHBIX 3a7ad C SBHO 3aJaHHOW (Qu3MYecKoW MOJeNnblo, 3aJay, MOoJapa3yMeBaroLINX
CaMOCTOSITENIbHOE CO3JlaHhe (U3NYECKOH MOJENH, aJleKBaTHOW YCIIOBHUSM 3aJlaud;[TIOHHMaHHE
(GU3NYIECKUX OCHOB ¥ TIPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJOTHYECKUX
IIPOLIECCOB, MX BIMSHUSA Ha OKPYXAIOUIYI0 CpENy; OBJAJACHHE METOAAMH CAaMOCTOATEIBHOTO
IUTAHUPOBAHMSI W TPOBEACHUS (PU3MUECKMX OKCIIEPHUMEHTOB, aHajiW3a W HMHTEPIPETaIiH
uHpOpMaLIUY, OIpPEeNCHHs] JTOCTOBEPHOCTH TOJYYEHHOTO pe3ysbTaTa;Co3/laHhe YCIOBHHA Ui
pa3BUTHS YMEHUN MTPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM JIEATEIHHOCTH.

Ha wusydyenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero 0oO0pa3oBaHMS
otBoautcs 136 wacoB: B 10 kiacce — 68 gacoB (2 daca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipennaraemelii B mporpamme IepedeHb J1abopaTOPHBIX padOT SBISETCS PEKOMEHOBAHHBIM,
YUUTENb JIeNaeT BHIOOP MpPOBEACHUS TaOOpaTOPHBIX padOT M OMBITOB C YU4ETOM HHIMBUAYAIBHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.



COJAEP/KAHUE OBYYEHUA

(mpakTHYeckasi 4YacThb COJAEP:KAHUS Y4eOHOro mpeaMeTa YCHJIEHA MATePUAJIBHO-
TexHu4ecko 0a3zoii meHrpa «Toukapocra», HCHOJAb3YyeMOro JJsi Ppeaju3anuu
00pa3oBaTeJbHBIX POrPpaMM B PpaMKaXx NpenoJaBaHus (PU3NKH)

10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUS
®usnka — Hayka o npupoze. Hayunble MeTonmbl IO3HaHUS OKpyXkarouiero mupa. Poib
HKCIEPUMEHTA U TEOPHH B MPOILIECCE TTO3HAHUS MPUPOBI. DKCIIEpUMEHT B (u3nke. MoaenupoBanue
¢u3nyeckux sBiIeHUN U npoueccoB. Hayunsle runores3sl. Pusznyeckue 3aKOHbl U TEOPUU. |"paHuIbI
NPUMEHUMOCTH (PHU3MUYECKUX 3aKkoHOB. IlpuHmmm coorBercTBusA. Pomb u mecto ¢u3uku B
(OpMHPOBAHNN COBPEMEHHON HAYYHOU KAPTUHBI MUPA, B IPAKTUUECKOM JEATEIbHOCTH JIFOIEH.
Jlemoncmpayuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.
Pa3nes 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXaHUUECKOro JBHkeHus. Cucrema oTcuéra.
Tpaektopus. Ilepemenienue, ckopocTb (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX IMPOEKIHH Ha OCHU CUCTEMbl KoopauHaT. CiokeHue NepeMelieHUN U
CJIO)KEeHUE cKopocTeil. PaBHOMEpHOE M pPaBHOYCKOpEHHOE HpsMOJIMHEHHoe nBuxkeHue. I'paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U IEPEMELIEHUs MaTEepUAJIbHOU TOUYKH OT
BpeMeHu. CBoOOJHOE majeHue. YCKOpeHue cBOOOAHOro mnajeHus. KpuBosmHeilHOe IBUXKEHHE.
JIBrKE€HHE MaTepHUaIbHOM TOYKHU 10 OKPYKHOCTH C IOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIUHeHHas ckopocTh. [lepuon u yacrora oOpameHus. LleHTpocTpeMUTeIbHOE YCKOPEHUE.
TexHu4eckue ycTpoucTBa M MPAKTUYECKOE IIPUMEHEHHE: CIIMIOMETD, JIBUKEHUE CHAPSA0B, LICITHbIE
Y PEMEHHBIE NTEpEIauH.
Jlemoncmpayuu
Mogens cuctembl otcuéra.llpeoOpa3oBanue ABMKEHHH C HCHONB30BAHUEM MPOCTHIX
MexaHu3MoB. M3mepeHune yckopeHus: cBoOoaHoro najeHus.Hanpasienue ckopocTu MpH JIBUKEHUU
10 OKPYXHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3yyeHue  HEpPaBHOMEPHOIO  JBWJKEHHMS  C  LEIbIO  ONPENEIEHUS  MIHOBEHHOM
ckopoctu.MccnenoBanne COOTHOEHUS MEXKY ITYTSMH, TPOMJIEHHBIMU TEJIOM 32 MOCIEA0BATEIbHBIC
paBHBIE IPOMEKYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHHH C HAYaJIbHON CKOPOCTBHIO, PaBHOM
Hyo.M3ydyenue qBuxkeHus Teaa, OpoIeHHOr0 TOPU30HTAIbHO.
Tema 2. /lunamuxa
IIpunnun otHocutenbHOCTH ['anmnes. IlepBeiii 3axkoH Herorona. MHepruanbHbIE CHCTEMBI
orcuéra. Macca tema. Cuna. IIpuHnun cynepnosuuuu cui. Bropoil 3akoH Herorona s
MarepuanbHOM TOUKH. Tpernii 3akoH HBIOTOHa &I MaTepHANBHBIX TOYEK.3aKOH BCEMHPHOTO
taroreHus. Cuna Tspkectu. IlepBas xkocmmueckas ckopoctb. Cuia ynpyroctu. 3akoH ['yka. Bec
tena. Tpenne. Buasl Tpenus (mokos, ckoibxeHus, kaduenws). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUsl CKOJIbXKEHUs M cuia TpeHus mnokos. Koapduiment tpenus. Cuia CONpOTUBICHHS IPH
JIBUKEHUH Teja B JKUIKOCTH i rasze. [locTynmaTenbHoe M BpamjaTeslbHOE JIBH)KEHHE aOCONIIOTHO
TBEPAOro Tena.MOMEHT CHIIBI OTHOCUTENIBHO OCH BpameHus. [limedo cuibl. YCa0BUS paBHOBECHS
TBEpAOro Tena. TexHnYeckne yCcTpoHWCTBa M MPAKTUYECKOE NMPUMEHEHUE: MOAIINIHUKN, JBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SABnenne  mHepuuu.CpaBHEHHE  Macc,  B3auUMOJCHCTByomux  Ten.Bropoit  3akoH
Herotona.l3mepenue cun.CnoxxeHue CUJ1.3aBUCUMOCTD CHJIBI YIPYTrOCTH oT

nedopmaruu.CpaBHEHHE CUJT TPEHUS MTOKOS, KAYSHHSI U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydenue nBrkeHuss Opycka MO HaKJIOHHOW miockoctu.lccrnenoBanue 3aBUCHMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE, OT JeopMaIuu.

Tema 3. 3aKoHbL COXPAHEHUA 8 MEXAHUKE



Wmnynec MarepuanbHOM TOUYKM (Tesa), CUCTEMbl MaTepHalbHbIX TOYeK. MMmynbc cuibl u
U3MEHEHHE MMITyJbCca Tela. 3aKOH COXpaHEHHs HMITyJbca. PeakTuBHOE nBMkeHue.Pabora CHIbL.
MomnocTh  cunbl. KuneTndeckass dHeprusi MaTepHallbHOW Todku. Teopema 00 W3MEHEHUU
KUHeTH4eckol  sHepruu.lloTeHimanpHas  3HEprus. [loreHManpHasgs  BHEPrUS  yOPYro
neGopMUpoBaHHOW MpyxuHbI. [loTeHuManbHas »Heprus Tesia BOJM3M IOBEPXHOCTH 3eMIIH.
[ToreHuManbHbIE U HENOTEHLHAIbHBIE CUIIbl. CBsI3b pabOThl HENMOTEHLIMAIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOM DHEPIHU CUCTEMBI TEJ. 3aKOH COXPAHEHMS MEXAaHWYECKOW HHEPruu.YIpyrue Hu
HEYNPYIrue CTOJKHOBEHUS. TEXHUYECKUE yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN [TUCTOJET, ABMKEHHUE PAKET.
Jlemoncmpayuu
[Tepexox moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yuenne aOCOMIOTHO HEYNpPYroro yjaapa ¢ TOMOLIbIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.
Pa3nen 3. MoJsiekyasipHasi puM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIC TIOJOKEHHUSI MOJIEKYISIPHO-KHHETHUECKOW TEOPUHM M HX ONBITHOE OOOCHOBAHHE.
BpoynoBckoe nsmwxenue. Auddysus. Xapakrep IABMKEHUS M B3aUMOJCHCTBUS YACTHUIl BEILECTBA.
Mopnenu cTpoeHHs ra30B, JKUJIKOCTEH U TBEPIBIX Tel U 00BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THUX
Mozene. Macca u pasmepel Monekyn. KosmuectBo BemectBa. [loctostHHas Asoraapo.Temosoe
paBHOBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Llenbcus. Moaens naeanbHOro rasa.
OCHOBHOE ypaBHEHHME MOJICKYJISPHO-KMHETUYECKOH TEOpuu UAealnbHOro rasza. AOcCooTHas
TEeMIIepaTypa Kak Mepa CpeIHEW KMHETHYECKOM 3HEpruu TEIUIOBOrO JBWKEHMs dactul rasa. Illkama
temneparyp KensBuna. ['azoBele 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. M3ompouneccsl B
U/ICTBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBiIeHne H30MpoIecCoB.
TexHuueckue ycTpolcTBa U PAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JHCKPETHOE CTpOEHHE BemiecTBa, (oTtorpadum  MoyeKyl
OpraHMYECKUX COoeNMHEHUN.OnbITEl 10 AU(PPYy3un Kuakocted U razoB. ONbIThl, WUIIOCTPUPYIOLINE
YpaBHEHUE COCTOSHMS UACAIBHOIO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpeznenenue Macchl BO3lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTypbl BO3lyXa B HEN.

Tema 2. Ocnoébt mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpEHHsIsI DHEpPrus TEPMOAUHAMUYECKOHM CHUCTEMBI U
crocoObl €€ m3MeHeHus. KonmdecTBo TemnoTsl M paboTa. BHyTpeHHsst sHeprusi 0JJHOATOMHOTO
UJEANbHOrO rasa. Buasl Termonepenadu: TEIIONPOBOAHOCTb, KOHBEKLHs, W3JIy4eHHE. Y IelbHas
TEIIOEMKOCTh BelecTBa. KonuuecTBo TeruioTsl mpu Teruionepenade. [lonstue o6 agmabaTHOM
npouecce. llepBrlii 3akoH TepMoaMHAMUKH. lIpuMeHeHMEe IepBOro 3aKOHA TEPMOJIMHAMHUKH K
u3onpoueccaM. ['paduyeckas wuHTepnperanus paboTel Taza.Bropoll 3akoH TepMOIWHAMHKH.
HeobOpatumocts mporieccoB B mpupoze. TemmoBbie MamuHbl. [IpHHIUNB JEHCTBUS TETUIOBBIX
mamuH. [IpeoOpa3oBanust sHepruu B TEIUIOBBIX MamnHax. KosdduuueHt nosesHoro aeucTBus
teruioBol mamuHbl. Hukn KapHo u ero ko3dduumeHT mnosie3HOro AecTBUs. DKOJIOTHYECKHE
npoOJIeMbl TEIIOIHEPreTUKU. TeXHUUeCKne yCTPOMCTBa M MPAKTUYECKOe NMpPUMEHEHHE: BUrareib
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH SHEpPruM Tejla MpH COBEPLIEHUH paboThl: HarpeBaHue s¢upa B
JaTyHHOM TpyOke myTéM TpeHus (BuaeoAeMoHcTpauusi). l3MeHeHne BHYTpeHHEH SHEpruu
(TeMmepatypsl) Teja npu Teronepenade.Mojenb [BUraTesns BHyTpEHHETro CropaHus

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[Tapoo6pa3oBanue u koHAeHcarus. Vcnapenue u kumneHue. AOGCOMIOTHAS W OTHOCUTEIbHAS
BJIQXXHOCTh BO3ayxa. HacelmieHHbId map. YjaenbHas Temora mnapooOpa3oBaHus. 3aBUCHUMOCTb



TEMIeEpaTypbl KUIMEHUs OT pAaBieHus. TBEpnmoe Ttemo. Kpucraminueckue u amopdHble Tena.
AHM30TpONUsA CBOKCTB KpucTaiioB. JKuakue kpucramibl. CoBpeMeHHble MaTepuaiibl. [lnaBnenne u
KpucTaJM3anusl.  YjaenbHas — TeruioTa  ruiaBieHus.  CyOnumanus.YpaBHEHHE — TEIIOBOTO
Oananca.TexHuyeckue YCTpPOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U TCHUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH TMOJYyYEHHUsI COBPEMEHHBIX MAaTepUaoB, B TOM YHCIE HAHOMATEPHUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu
Crioco0bl U3MepeHus BIAKHOCTH. JIeMOHCTpaIUs KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

Onextpuzanus Ten. JNeKTpudyeckuil 3apsia. J(Ba Buna anekTpuyeckux 3apsanos. [IpoBogHuku,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictue 3apsinoB. 3akoH Kynona. ToueuyHbli 37eKTpUYECKUM 3apsil. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTB 3iekTpudeckoro mnojs. IIpuHmun cynepno3uuuu 3JeKTpUYECKHX IOJIEH.
JIuauu HanpsKEHHOCTHU AJeKTpuueckoro nosisd.Padora cun anexrpoctarnueckoro nosid. [lorenmuant.
Pasnocts norennuanoB. [IpoBOAHMKM UM AMAJIEKTPUKHM B DJIEKTPOCTATUYECKOM  IIOJIE.
JusnexkTpuueckas MPOHULAEMOCTb. JNEKTpoEMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO KOHJEHcaTopa.TeXxHUYecKrne yCTpOWCTBa M NPaKTUYECKOe
IPUMEHEHUE:  DJIEKTPOCKOI,  JJIEKTPOMETp,  JJIEKTpOCTaTHuYecKas  3alluTa,  3a3eMJICHHE
JNEKTPONPUOOPOB, KOHJIEHCATOP.

Jlemoncmpayuu
YCTpoCTBO M TPHUHIMI JCHCTBUS dJIEKTpoMeTpa.B3anmonelicTBre Ha3JIEKTPU30BaAaHHBIX
TEN.DJIEKTPUIECKOE oJie 3apsKEHHBIX ten. IIpoBogHuKN B 3JIEKTPOCTATHYECKOM

noJie. JIeKTPOCTaTHUeCKas 3aiuTa. JJusieKTpuKy B AIEKTPOCTATUYECKOM II0JIE.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAaHUS dJIEKTPUUECKOro Toka. Mcrounuku toka. Cuiia
toka. Ilocrosunpiii TOK. Hampsbkenune. 3akon Owma s ydacTKa IEMH. DJIEKTPUUECKOE
CONPOTHBIIEHUE. YJIENbHOE CONpOTHUBIEHUE BemecTBa. llociaenoBarenbHoe, MapalieNnbHOE,
CMEIIaHHOE COEIMHEHHE MPOBOJHUKOB. Pabora snekrpuueckoro Toka. 3akoH J[[xoymns—JIeHma.
MoOIIHOCTD  3JIEKTPUYECKOrO TOKA. OJIEKTPOJABMIKYIAS CHJIa W BHYTPEHHEE COIPOTUBIICHHUE
WUCTOYHHMKA ToKa. 3akoH Oma misd ToJIHOW (3aMKHYTOM) »siektpuyeckod 1enu. KopoTkoe
3aMbIKaHHUE.DJIEKTPOHHAs IPOBOAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTH  COINPOTHBIIECHUS
METaJIJIOB OT TeMmneparypbl. CBepXNMpOBOIUMOCTb. DJIEKTPUYECKHM TOK B Bakyyme. CBoiicTBa
NeKTpoHHbIX  mydkoB.IlomynmpoBonnuku.  CoOcTBeHHas M NpUMecHas  MPOBOJMMOCTb
noJIynpoBoJHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHIKOBEIE TPUOOPHL. DAEKTPUUECKUN TOK B
pacTBOpax u pacruiaBax JNEKTPOJIUTOB. DNEKTPOIUTHYECKAS JUCCOLIAALIS.
OneKTpoan3. JaeKTpuueckuid TOK B razax. CaMOCTOATENbHBIM W HECAMOCTOSITENIbHBIN pa3psl.
Mounnus. Ilnazma. Texauueckne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKU TOKa, JJIEKTPOHArpeBaTelbHbIe MPHUOOPHI, AIEKTPOOCBETUTENbHbBIE MPUOOPHI,

TEPMOMETP  COTMPOTHBIICHUS,  BaKyyMHBI  JMOA,  TEPMUCTOPBI U (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.
Jlemoncmpayuu

N3mepenne cuitbl TOKa U HanpsbkeHus . I psimoe n3mepenne 3JeKTpoABUKYILEH CHTIBI.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

.JM3Mepenue 3JIeKTPOABHKYILEH CHIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONIPOTHUBIICHHUS.

Mexnpeamernsle cBs3ullzyuenne kypca ¢usuku 0OazoBoro ypoBHs B 10 Kkiacce
OCYLIECTBIISIETCA C YY4ETOM COJEP>KATEIBHBIX MEXIIPEJAMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMoNIOTHU, XUMHHU, Teorpaduu U TEXHOJIOTHH.



Meoswcnpeomemuvie nonsamusi, CBI3aHHBIC C U3YYCHUEM METOJIOB HAYYHOTO ITO3HAHUS: SBICHHE,
Hay4yHBIA (hakT, THMOTEe3a, (QU3MYecKas BEIWYMHA, 3aKOH, TEOPHS, HAONIOJCHUE, SKCIICPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: peuieHre CUCTEMbI YypaBHEHUH, THHEHAs QyHKIUs, mapaboia, runepoona, ux
rpauki U CBOHCTBA, TPUTOHOMETPUUYECKHE (YHKIIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHI U UX MPOCKITH HA OCH.

buonoeus: Mexanmdyeckoe IBW)KCHHE B JKUBOW mpupojne, auddysus, ocMoc, TEIIooOMeH
JKUBBIX OPraHW3MOB (BHJIbI TEIUIONEpEaud, TEIJIOBOE PABHOBECHE), JJICKTPUUECKUE SIBICHUS B
JKUBOM TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIECTBAa, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIICCTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIAKOCTEW W Ta3o0B, IEKTPOIUTHYECKAS
JACCOLIMAIS, TaJbBaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: y4€T TpeHHS B TEXHUKE, TTOAIMIUITHUKI

11 KJIACC
Paznen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. InNeKmMpoOMaAcHUMHAA UHOYKUUS
ITocrosiHHbIE MarHUTHL. B3anMo1€iCTBUE MOCTOSSHHBIX MarHWTOB. MarHutHoe mose. Bekrtop
MarHuTHOM MHAYKUMH. [IpuHIUMIT Cyneprno3uliMy MarHUTHBIX Mosei. JIMHUY MarHUTHOM MHIYKLIHH.
KapTtuna nuHMii MarHUTHOM MHIYKIIMU T10JIS1 IOCTOSIHHBIX MArHUTOB.MarHuTHOE 10Ji€ MPOBOJHUKA C
TokoM. KapTuHa nMuHUNA UHAYKIMM MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O TMPOBOJHMKA, KAaTyMKH ¢ TOKOM. OmbIT Opcrtena. B3zaumonelicTBue MpPOBOTHUKOB C
tokoM.Cwita Ammepa, e€ Monyip W HampasieHue.Cuna JlopeHna, e€ MOAyidb M HampaBlICHHE.
JIBuKeHue 3apsKEHHOM 4acTULbl B OJHOPOJHOM MarHuTHOM nojie. Pabora cumbl Jlopenua. SIBnenue
3JIEKTPOMAarHUTHOW MHIYKUMHU. [IOTOK BEKTOpa MAarHUTHOM MHAYKUUHU. DJIEKTPOJABHIKYIIAs CHUia
UHAYKIMU. 3aKOH JJIEKTpOMarHuTHOW wuHAykuuu @Papanes.BuxpeBoe sneKkTpuyeckoe MoOJe€.
DNEeKTPOABMKYIAsA CUJIa UHAYKIMH B MPOBOJHUKE, ABUKYIIEMCSA MOCTYNATEIbHO B OJHOPOJIHOM
MarHutHOM moJe.Ilpasuno Jlenna.MIHayKTUBHOCTD. SIBlIeHHE CaMOWHIYKIIMU. DJIEKTPOJABHKYIIAS
cuja CaMOMHAYKIMU. OHEPrus MarHUTHOTO TOJI KATYyIIKM C TOKOM.JJIEKTPOMAarHUTHOE
nosne. TexHuyeckue yCTpoWcTBAa M MNPAKTHUYECKOE MPUMEHEHHE: TIOCTOSIHHBIE  MAarHWTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHNOHHAS M€Yb.
Jlemoncmpayuu
OneiT Opcrena. fIBieHHE HNEKTPOMArHUTHOM HWHAYKUMU. IIpaBuiio JleHna.3aBUCUMOCTH
ANEKTPOJABHXKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
N3ydeHne MarHuTHOrO mOJdS Karymku ¢ TokoM.MccienoBanue JeHCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TokoM.MccnenoBanue siBI€HUS 371€KTPOMarHuTHONM UHIAYKIUU.
Pa3nen 5. Kosiebanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koja1eoanus
Koneb6arenbnas cuctema. CBoOOAHBIE MEXaHNUECKHE KoneOanus. ['apMoHIYecKre KoaeOaHusl.
[lepuon, dactota, amrumtyga M ¢aza konebanuil. I[IpyXHHHBIM MasTHUK. MaremaTudeckui
MasTHUK. YpaBHEHHE TapMOHWYECKUX KoJjieOanui. [IpeBparieHue SHEPrHH TPH TAPMOHUYECKHX
konebanusx. KonebatenbHblii koHTYyp. CBOOOAHBIE SJEKTPOMArHUTHBIE KOJNEOAHUS B WACATHHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXTY MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMHU KOJICOAHUSIMH.
®opmyna  TomcoHa. 3akoH  COXpaHEHHs DHEPrMM B  HWJACATBHOM  KOIEOATeThbHOM
koHType.lIpeacraBnenue o 3aryxammux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHHMYeCKHUe KoJieOaHHs.
Pe3onanc. BreiHYXICHHBIE AJIEKTpOMarHuTHele koneOanwus. [lepemeHHbIli TOK. CHHYCOMIATHHBIN
MePEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYTHOE W JCHCTBYIOIIEE 3HAYECHHUE CHIIbI
ToKa U HampsikeHus. Tpanchopmatop. [IpousBoacTBo, mepemnaya U MOTpeOICHHUE SIEKTPHUSCKON
SHEPruu. DKOJOTHYECKHWE PUCKU TPU MPOU3BOACTBE 3JEKTpo3Heprun. KynbTypa HCHOJIB30BAHUS
AJIEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HU. TE€XHUUECKUE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE:
3JIEKTPUYECKNN 3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JINHUU 3JIEKTpOIepeaay.
Jlemoncmpayuu



HccnenoBanne mapaMeTpoB KoIeOaTeTbHONH CUCTEMBI (NMIPYKWHHBIA WJIM MaTeMaTHUYeCKHI
masTHUK).Habmonenne — 3aryxarommx — kosieOanwii.McciaenoBaHue  CBOWCTB  BBIHYXJICHHBIX
koneOanuit. Habmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJa MalbIX KojeOaHUM Trpy3a Ha HUTH OT JUIMHBI HUTU U
Mmaccel rpysa.MccienoBaHnue NEpeMEHHOTO TOKa B LENMM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHnuueckue BOJHBI, yciaoBHs pacnpocTtpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs U
muHa BoJHbL. [lonepeuynsie U mponaonbHble BONHBL. MHTepdepeHus u qudpakiuus MeXaHHUYECKUX
BOJIH.3ByK. CkopocTh 3ByKa. ['poMKOCTh 3Byka. Breicora ToHa. TemOp 3ByKa.DJIEKTpOMArHUTHEIC
BOJIHBI. Y CJIOBHSI U3JIyY€HUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas opuentauus sektopos E, B, V B
ANIEKTPOMArHUTHOM BojHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHUE,
nonspu3anusi, audpakuus, uHTepdepenius. CKopocTh  dyeKTpoMarHUTHBIX  BoiH.llIkana
AJIEKTPOMATrHUTHBIX BOJH. [IpUMEHEHUE AJIEKTPOMATHUTHBIX BOJH B TEXHHWKE W ObITY.IIpHHIHITEI
paiMoCBs3M U TeleBHIEHUA. Paguonokanus.DNeKTpOMAarHUTHOE 3arpsi3HEHHE —OKpYKarollei
cpenbl. TexHrnueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE, paJap, paIuonpuéMHIK, TeIEBU30p, aHTCHHA,
tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE MOMEPEUYHBIX U MPOAOJIbHBIX BoJIH. Konebmonieecs Teno kak
UCTOYHUK 3BYKa.3BYKOBOW pe3oHaHC.HaOnrogeHue cCBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C
aMIUIUTYI0M M YaCTOTOM KOJIeOaHUMH.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOE pacpoCTpaHEHUE CBETA B OMHOPOAHOM cpene. JIyu
cBera. ToyeuHblii UCTOYHHMK cBeTa. OTpakeHUE CBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHue
n300pakeHH B IIIOCKOM 3epkaiie. [Ipenomiienne cBera. 3aKOHbI IPETOMIICHHUS cBeTa. AOCOTIOTHBIN
nokaszatenb npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId  yroia MOJHOTO
BHyTpeHHero otpaxeHus./lucnepcus cera. CnoxHblil coctaB Oenoro ceera. L[Ber.Cobupatomiue u
pacceuBaromue JUH3bl. ToHKas auH3a. DOKycHOE pacCTOSIHUE U ONTHYECKas CHUJla TOHKOW JIMH3BI.
[TocTpoenue m300pakeHHt B COOMpAIOIIMX M pacCeMBAOIIUX JIMH3aX. DopMylia TOHKOW JIMH3BI.
VBenuuenue, naBaemMoe JUH30M.IIpenenbl TPUMEHMMOCTH TE€OMETpUYECKOM onTuku.BoiHoBas
ontuka. Murepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS HAONIOJACHUS MaKCUMYMOB U
MUHUMYMOB B  HHTePQEPEHIIMOHHOW  KapTUHE OT  JIBYX CHH(A3HBIX  KOT€PEHTHBIX
uctounnkoB.Jludpakuus cBera. [udpakiumonHas pemeérka. YcioBue HaOMIOIEHUS TJIaBHBIX
MaKCUMYyMOB npu MaJieHun MOHOXPOMAaTHYECKOTO CBeTa Ha TG PaAKITUOHHYIO
pemérky.Ilonspuzamnus cBera. TexHUYECKHE YCTPOUCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIYIIa,
doroanmapar, TPOEKIMOHHBIA  ammapar, MHUKPOCKOI, TEJEeCKOIN, BOJOKOHHAs  OINTHKA,
T pakMOHHAs PeIETKa, IOISIPOn.

Jlemoncmpayuu

[IpssMonmHEITHOE pacmpocTpaHeHWe, OTpaXEHHWE U TMpeloMieHHe cBeTa. OnTuueckue
npubopsl.MccnenoBanne CBONCTB M300pakeHUN B JnH3ax.Mojenun MHKPOCKOMNa, TEJIeCKOora.
Hab6nronenue natepdepennnn ceera.llomyuenue cnekrpa ¢ momombio npusmsel.llomydenne cnekrpa
C TIOMOIIBIO TU(PAKIIMOHHON PEHIETKY.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

W3mepenune mokaszaTens MpelomiieHus cTekia. HMcciemoBaHue CBOWCTB H300pakeHUN B
JNH3aX.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPHH OTHOCHTEIBHOCTH

I'panunubl OPUMEHUMOCTH KJaccMyeckol MexaHuku. IlocTynaTel crnenuanbHOW TEOpUu
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETAa B BAKyyMe€, IPUHIUIT OTHOCUTEIIbHOCTH
OitHmTeitHa. OTHOCUTETFHOCT ~ OJTHOBPEMEHHOCTH.  3aMEJUICHHEe BPEMEHH U COKpaIleHUe
JUTMHBL. DHEPTUs U UMIYJIbC PEISATUBUCTCKON 4YacTHUIIbL.CBSI3b MAcChl C SHEPTUEH M UMITYJIBCOM
PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs MOKOSI.

Pa3nen 7. KBantoBas puszuka



Tema 1. dnemenmol KGAHMOBOI ORMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruM (OTOHA C €0 YAaCTOTOH. DHEPrHsi M UMITYJIBC
dotona. OtkpsiTHe U uccienoBanue Goroadpdexra. Onwitel A. I'. CtoneroBa. 3akoHbl poTodrddexra.
VYpaBuenue OinmreiiHa s porodddekra. «Kpacnas rpanuna» Qorosdpdexra./laBienue cpera.
Onwiter I1. H. JleGeneBa. Xumuueckoe aeiictBue ceta.TeXHUUYECKHE YCTPOMCTBA M IPAKTUUYECKOE
npuMeHeHue: GoTo3IeMEHT, (PoToaaTumK, coHeuHas OaTapesi, CBeTOIUO/.

Jlemoncmpayuu

Ceeroanon.ConHevnas OaTapes.

Tema 2. Cmpoenue amoma

Moguenb aroma Tomcona. OnbiTel Pesepdopa o paccesauto o -uactuil. [Inanerapras Moaennb
atoma. [locrynatsl bopa. M3mydenue u mornomeHue (GOTOHOB MPH IMEPEXoJie aromMa € OJHOTO
YPOBHSI 3HEpruu Ha Apyroil. Buasl criekTpoB. CieKTp ypOBHEN 3HEPTHH aTOMa BoJopoa. BonHoBbIE
cBoiictBa wactul. Bonusl ne bpoitna. KopmyckynspHo-BonHOBOH nyanu3Mm. CHOHTaHHOE U
BBIHY)KJICHHOE U3JIydeHHE. TeXHUYECKUEe yCTPOMCTBA U MPAKTUUECKOE TPUMEHEHHUE: CIIEKTPAIbHbIN
aHau3 (CIEeKTPOCKOI), Jiazep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUYEHHUS. .

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Habnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, J10Ka3bIBAIOLIUE CIOXKHOCTh CTPOECHMs sapa. OTKpPHITHE PATUOAKTUBHOCTH.
OmnwiTel Pesepdopna mo ompeneneHuo cocTaBa paguoakTUBHOro wu3nydenus. CBoiicTBa ambda-,
Oera-, raMMa-u3iay4deHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OtkpeiTHe TIpoTOHA U HelTpoHa. Hyknonnas mozens saapa ['eitzenOepra—MBanenko. 3apsan sapa.
MaccoBoe umcio sapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBI M NO3UTPOHHBIN OeTa-pacma.
[Namma-u3nyuyenue. 3aKOH PaJMOAKTUBHOIO pacmnaja.JHEeprus CBSI3UM HYKJIOHOB B sape. SnepHbie
cuibl. Jledekr maccel smpa.flnepubie peaknuu. Jlenenwme u cuHTE3 snep.SImepHBIR  peakTop.
TepmosinepHsblii cunTe3. [Ipobiaembl U MepcreKTUBLI SAEPHON SHEPreTUKU. DKOJIOTMYECKHE acTIeKThI
AJIEPHON 3HEPreTUKU.DJeMeHTapHble YacTullbl. OTKphITHE TO3UTpOHA. Metoasl HaOMIOAEHUS U
perucTpaluu dJIeMeHTapHbIX dacTuil.DyHaaMeHTanbHble B3auMozeicTBus. EquHCTBO (husmueckoit
KapTUHBl Mupa.TexHuueckue ycTpoilcTBa M NPaKTHUECKOE NPUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siaepHblif peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel  pa3BuUTHs  acTpoHomuH. [IpukimagHoe W MHPOBO33pEHYECKOE  3HAYEHHUE
actponomuu.Bun 3B&3mHoro Heba. Co3Be3aus, spKHe€ 3BE3IBI, TUIAHETH, WX BHAUMOE
neuxenne.Conneunas cucreMa. Connue. CosHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHuoa u
3BE37. 3BE3/bI, MX OCHOBHbBIE XapaKTEPUCTUKH. J(narpaMMa «CHEeKTpajJbHBIM KJIacC — CBETHUMOCTb.
3BE31bI IJIaBHOW MOCJIEN0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3] IVIABHOMN
nocneaoBarelbHOCTH.  BHyTpeHHee cTpoeHue  3BE37. CoBpeMEHHbIE TMPEACTABIECHUS O
npoucxokaeHnu W 3Boiounu ConHua WU 3BE34. DTtanbl KU3HU 3BE3A.Mieunsiii Ilyre — Hamia
I'amaxktuka. Ilonoxkenne m aBwxenue ComHna B ['amaktuke. THUNBI rajakTUK. PamgudorajakTHKA U
KBazapbl. UEpHble ABIpHI B Aapax ranaktuk.Bceenennas. Pacimmpenune Bceenennoii. 3akon Xa006ma.
Paz6eranue ramaktuk. Teopust bonbimoro B3peiBa. PenmkroBoe minydenue.MacmtabHasi CTPYKTypa
Bcenennoii. Meraranaktuka. Hepeménnblie npo0iaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

HabGroeHus ¢ MCIOIb30BaHUEM KOMITBIOTEPHBIX MPHUIOKCHUN TSI OTIPEACIICHHUS TOJOKCHHUS
HEOCCHBIX 00BEKTOB: OCHOBHBIE c03Be31usi CEBEPHOTO MOJYIIAPHS U IPKHE 3BE3IBI.

O6o0maronee NnoBTOpeHne



Ponp ¢usnky u acTpOHOMHH B YKOHOMHUYECKOMN, TEXHOJIOTHYECKOM, COITUATBLHON U ATHICCKOM
cepax ACSITENLHOCTH YENOBEKa, POJIb U MECTO (DM3MKHM M aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM
KapTUHE MUPA, POJIb PU3NUECKONU TCOPUHU B (POPMUPOBAHUY MPECTABICHUN O (PU3HUECKON KapTHHE
MHUpa, MECTO (U3MUYECKON KApTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJE.

Me:xknpeaMeTHbie CBI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kimacce ocyimiecTBIsieTcsl € y4€TOM
COJIEPKATEIBHBIX MEKITPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpadun u
TEXHOJIOTHH.

Mesicnpeomemuule noHAmMuUs, CBA3aHHBIE C U3YUYEHUEM METOJI0OB HAYYHOI'O [TO3HAHUS: SBJICHUE,
Hay4yHbI (hakT, THMOTe3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOPHS, HAONIOJICHUE, SKCIICPUMEHT,
MOJIeJIMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: peNICHHE CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHME (YHKIIUU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOCKIINU
HA OCH KOOpPJIWHAT, CIIO)KEHHWE BEKTOPOB, IPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIUH, MPU3HAKA
1o100Ust TPEYroJIbLHUKOB, OMpPEIeIeHHE TUIOIaIN TUIOCKUX GUryp u o0bEma Ted.

buonocusi: dIEKTpUYECKUE SBIICHUS B JKUBOW MPUPOE, KOICOATCIBHBIC TBUKCHUS B KUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOU MPUPOJE, ACHCTBUE pallallii Ha KUBbIE OPTaHU3MBI.

Xumusi: CTpOSHUE aTOMOB M MOJIEKYJI, KpUCTALUTUYECKAs CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPATIBbHBIN aHaTH3.

l'eocpaghus: MarHUTHBIC TONMOCA 3EMIIM, 3aJIe)KH MArHUTHBIX PyA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, TMPECKa3aHNe 3eMIICTPSCECHUM.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA IITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro mnpeamera «@Pu3uka» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
(6a30BBIl YPOBEHB) JOHKHO 00ECIEUHUTH JTOCTIKEHUE CIICAYIOIINUX JIMYHOCTHBIX, METAPEIMETHBIX
U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJibTaThl OCBOEHHUS yuyeOHoro mnpenmera «®Pusnka» JODKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroUmIMXcs pPYKOBOJICTBOBAaThCS CPOPMHUPOBAHHOM BHYTpEHHEH
NO3ULUEN JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUH, NO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCUHCKOro OO0IECTBa, paclIUpeHHE XKUZHEHHOTO
OIbITa U OMbITA JEATEIBHOCTH B IPOLIECCE peain3allid OCHOBHBIX HAIpaBJICHUI BOCHUTATEIbHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpazkiaHCcKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH TPAXKAAHCKON MO3UILIUU 00YYAIOIIErocss KaKk aKTHBHOTO M OTBETCTBEHHOTO
YWIEHAa POCCUICKOro OOIIECTBA;IPUHATHE TPAJAULIMOHHBIX OOIEYETIOBEYECKMX I'YMAaHUCTHUECKUX U
JEMOKpPAaTUYECKUX LEHHOCTEH; TOTOBHOCTh BECTM COBMECTHYIO JESATEIbHOCTh B HHTEpecax
rpaXJaaHcKoro  o0miecTBa,  ydyacTBOBaTb B~ CAaMOYINpaBiIeHMM B 00pa30oBaTEsIbHOMN
OpraHu3alMi;yMEHUE B3aWMOJCHCTBOBATh C COLUMAIbHBIMM HMHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAYEHUEM;TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOMN AESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHMCKON TPaXKTAHCKON HICHTHUYHOCTH, MATPUOTHU3MA; ILIEHHOCTHOE
OTHONICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCUHUCKUX YUEHBIX B 001acT (UBUKH
U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, JTHUYECKOTO IOBEACHMS; CIOCOOHOCTh
OIICHUBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM 4YHCJIE B JEATEIBHOCTH Y4YEHOI'0;0CO3HAHME JIMYHOTO
BKJIa/1a B IOCTPOECHUE YCTOHYUBOT0O OyayIIero;

4)3cTeTH4eCKOro BOCIMTAHMSA:

ACTETUUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAas ICTETUKY HAy4yHOIO TBOPYECTBA, MPHUCYLIETO
¢buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K pa3audHbIM chepam npodhecCuOHATBHON AESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM M TEXHUKOHW, yMEHHe COBepLIaTh OCO3HAHHBIM BBIOOp Oynymiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI;TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO U
camM000pa30BaHUIO B 00J1aCTH (PM3HUKU Ha MPOTSKEHUU BCEH )KU3HU;

6)3K0JI0THYeCKOr0 BOCIMTAHUSA:

c(OPMHPOBAHHOCTh  DKOJOTMYECKOW  KYJAbTYpBl, OCO3HAaHHE TIJIOOATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM; TUIAHUPOBAHWE W OCYIIECTBIICHHE JCHCTBUU B OKpYKAIOIICH cpele Ha
OCHOBE 3HaHUs I€JIed YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA; PACIIMPEHHME OINbBITA IEATEIbHOCTH
HKOJIOTMYECKOI HANpPaBICHHOCTH Ha OCHOBE MMEIOLINXCS 3HAHUN 10 (PU3HMKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢u3nUecKoil HayK1;0CO3HaAHUE LIEHHOCTH HayYHOU NeSATeTbHOCTH, TOTOBHOCTD B MPOIIECCe U3yUECHHUS
(GU3MKM OCYLIECTBIATh MPOEKTHYIO M HCCIEA0BATENbCKYIO JAEATEIbHOCTh WHIUBUAYAIbHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBus:



CaMOCTOSITENIbHO (D OpPMYJIMpOBAaTh M aKTyaJU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE; ONpeNesITh ILeId JeATENbHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUH UX
JOCTHKEHUS; BBIABIIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS] B pacCMaTpUBAEMbBIX (U3UUECKUX
SBIICHUSX; pa3padaThIBaTh IJIaH PELICHUS IPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIMXCS MaTePUATIbHBIX
U HCMATCPUAJILHBIX PECYPCOB;BHOCUTH KOPPCKTHUBBI B ACATCIBHOCTb, OLUCHHBATL COOTBCTCTBUC
pe3yJbTAaTOB LIEJSM, OLIEHUBATh PUCKU MOCIEACTBUN ACSITENbHOCTU; KOOPAMHUPOBATH U BBIMOIHSITH
paboTy B YCIOBHSIX PEANbHOTO, BUPTYAThHOIO M KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;pa3BUBATH
KpeaTHUBHOE MBIIIJICHHE [TPU PEHICHUN KU3HEHHBIX PoOIIeM.

ba3oBble ucciienoBare/ibCKue A1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATHAMH W MeToAaMH (U3HUECcKOi
HAYKW;BJIAJIETh HABBIKAMU Y4eOHO-HUCCIIECIOBATEIBCKOW M TIPOCKTHOW JIEATEIHHOCTH B OO0JIACTH
(Gu3MKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOHMCKY METOJOB PEIICHUS 3a]ad
(1)I/I3I/I‘-IGCKOFO COACPIKaHUA, MNPUMCHCHHIO PA3JIMYHBIX MCTOAOB II03HAHHMA; BJIAACTh BUIAMU
NESATENIbHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHs, €ro HHTEpPHpeTaluu, MpeoOpa3oBaHUI0 U
MMPUMCHCHUIO B Pa3JIMYHBIX yT-Ie6HBIX CUTyallMiaX, B TOM YHUCJIC IPpU CO3AaHUHN y‘Ie6HI>IX IIPOCKTOB B
o0nacTu GU3UKH; BBISBIATH IPUYMHHO-CIICJCTBEHHBIC CBA3HM U aKTyallu3UpPOBATh 3a7a4y, BbIIBUTATh
THUIIOTE3Y ee peIICHMA, HAXOJUTh apryMCHTBI JJISI JOKa3aTClIbCTBAa CBOHMX YTBep)K[leHI/If/'I, 3aJaBaThb
napaMeTpsl U KPUTEPUU PeLICHHs ;aHAIM3UPOBATh MOTYYCHHbBIE B X0 PEIICHUS 3a/1a4l Pe3yNbTaThl,
KPUTHYCCKN OLUCHUBATH UX JOCTOBCPHOCTDL, IPOTrHO3UPOBATH UBMCHCHUC B HOBBIX YCIOBUAX;CTABUTH
u (popmynupoBaTh COOCTBEHHBIE 3aqaud B 00pa30BaTENbHON JEATEIHHOCTH, B TOM 4YHCIE IMPHU
u3ydeHnn (U3UKU;IaBaTh OICHKY HOBBIM CHUTYaIlUsIM, OLEHHBATH MPUOOPETEHHBIN OIBIT;yMETh
NEPeHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYID O0JIaCTh  KHU3HEACSITEIbHOCTU;YMETh
HHTCIpHUPOBATh 3HAHHA H3 PA3HBIX IMPEAMCTHBIX O6JIaCTeI71; BbIIBUI'aTb HOBBIC HWIACHU, IMpCajiaraTb
OpUTHHAIIbHBIE MOAXO/bI U PEIICHUs; CTAaBUThH MPOOJIEMbI U 3a/1a4H, TOMYCKAIOIINe aJbTePHATUBHBIC
peuenus.

Pa6Gora ¢ undopmanmeii:

BJIaACTb HAaBBIKAMHW ITOJIYYCHUSA I/IH(i)OpMaHI/II/I (1)I/ISI/I‘I€CKOFO COACPpIKaHUA U3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYHIECTBIISATh MOUCK, aHAJIU3, CUCTEMATU3aLUI0 U UHTEPIIPETALIUIO
MH(pOpMallK pa3IMYHbIX BUIOB U (OpPM IPEACTaBICHUS;0LIEHUBATh JTOCTOBEPHOCTh MH(YOPMAIINH;
UCIIONIb30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHMU3AallMOHHBIX 3a7ad C COOJI0JeHHuEM TpeOoBaHUI
HPTrOHOMUKHU, TEXHUKHU OE30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHusl, TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMAITMOHHONW 0€30MaCHOCTH;CO3/1aBaTh TEKCTHI (DU3UYECKOTO COACPKAHUS B PA3TUUHBIX
dopmatax ¢ yduéroMm HazHAueHHS HHPOpPMAIMM U LEJICBOW ayAUTOPHUH, BHIOMpAas ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTU3aLUH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE Ha ypoKax (PU3UKKM U BO BHEYPOUHOH AESITENHbHOCTH;PACIIO3HABATH
MIPEAMOCHUTKA KOH(JIMKTHBIX CHUTYaIlMi U CMATYATh KOH(MIUKTHI;pa3BEPHYTO W JIOTUYHO H3JIararhb
CBOI0O TOYKY 3pE€HHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;IOHMMATh M HUCIOJIb30BaTh
MIPEUMYIIEeCTBA KOMaHIHOW ¥ WHINBUIYaIbHON PaOOTHI;BEIOMPATh TEMATHKY U METOABI COBMECTHBIX
JIEHCTBUI ¢ y4€TOM OOIIMX WHTEPECOB U BO3MOKHOCTEH Ka)XIOTO YjeHa KOJUIEKTHBA; MPUHUMAThH
eI COBMECTHOM JESATEIHHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH JEUCTBUS 1O €€
JOCTH>KEHHIO: COCTaBJATh IUIAH JEHCTBUM, paclpenessarTh poiM C y4ETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yJabTaThl COBMECTHOW pabOTHI; OIIEHWBATh KAdeCTBO CBOETO BKJIaJa U KaXKIIOTO
y4yacTHUKAa KOMaHABl B OOIIMU pe3yibTaT MO pa3pabOoTaHHBIM KPHUTEPUSM;IIpenIaraTh HOBBIE
MIPOEKTHI, OLICHWBATh WJEH C TMO3UIMHM HOBHU3HBI, OPUTHHAIHHOCTH, MPAKTHYECKOW 3HAYMMOCTH;
OCYLIECTBIISITh TMO3UTUBHOE CTPATErMYECKOe IOBEICHHE B pPA3IMYHBIX CHUTYalUsAX, HPOSBIAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JCSITENLHOCTh B 00JIACTH (UBHKU |
aCTPOHOMUH, BBISIBJIATH poOJIeMBlI, CTaBUThH n bopMyITUpOBAThH COOCTBEHHEIC
3a/1a4M;CaMOCTOSITEIbHO COCTABJISITh IUJIaH PEHICHUS PacYETHBIX M KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHCHHS MTPAKTHYECKOM PabOThI ¢ YU4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TPEANOYTCHUN;JaBaTh OIICHKY HOBBIM CHUTYAIMSIM;PACIIMPATh PaMKH Y4eOHOTO MpeaMera Ha
OCHOBE JIMYHBIX IMPEANOYTCHU;IeNIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEIICHHE;0lIEHNBATh MPUOOPETEHHBIN OIBIT;CIOCOOCTBOBATH (POPMHUPOBAHUIO U
MIPOSIBJICHUIO JPYIMIMM B 00JacTH (PU3MKHM, TIOCTOSHHO IOBBINIATH CBOW 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM; BJIaJIeTh HaBbIKAMH TI03HABATEILHON PEQIICKCUN KaK OCO3HAHUS
COBEPILIAEMbIX ACHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBaHUH; UCIIOIH30BAThH
npuéMbl pedICKCUU I OLICHKU CHUTYaIldd, BBIOOpAa BEPHOTO PEIICHHS;YMETh OIICHUBATh PUCKH U
CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 MX CHIKEHUIO;IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX
OpU aHaluu3e pe3ydbTaTOB JIEATEIbHOCTH;IPUHUMATh ce0sl, MOHMMas CBOM HEJOCTaTKU U
JIOCTOUHCTBA;TPUHUMATh MOTHBBI U apTyYMEHTHI JPYTUX IPH aHAIU3E Pe3yIbTaTOB JIEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce mocTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI MO (U3HKE IS
YPOBHSL cpeiHero oOmiero o0Opa3oBaHHs y OOYYalOUIUXCS COBEPIICHCTBYETCS AMOLIMOHAIBHBIN
WHTEIUICKT, MPEINoiarafoluii chOpMUPOBAHHOCTH:CAMOCO3HAHUS, BKJIFOYAIOIICTO CIIOCOOHOCTH
MMOHUMAaTh CBOE OSMOIIMOHAJIBLHOE COCTOSHHE, BHUICTh HAIMPABICHUS pPa3BUTUA COOCTBEHHOU
OMOIMOHAIBHON  cdepbl, OBITh YBEPEHHBIM B  ce0e;CaMOpETyIMPOBAHMS, BKIIOYAIOIICTO
CaMOKOHTPOJIb, YMEHHME NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH
aJanTUPOBAThCS K SMOIMOHAIBHBIM HM3MEHEHUSM M TMPOSBIATh THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;BHYTPEHHEM MOTHMBALIMM, BKIIOYAIOUIEH CTPEMJIEHHUE K JOCTHUKEHUIO LEId M YyCHexy,
ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH HCXOJS M3 CBOMX BO3MOXHOCTEH; SMIIATHH,
BKJIIOUAIONIEH CMOCOOHOCTh MOHUMAaTh IMOIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0 IMPHU
OCYIIECTBJIEHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKHUBAHUIO;COLMATBHBIX HABHIKOB,
BKITIOUYAIOIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C IPYTHMMH JFOJbMHU, 3200TUTHCS, TPOSBIATH
WHTEPEC M pa3peniaTb KOHQPIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K koHmy oOydenus B 10 kiacce npeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poidb U MeCTO (GU3UKU B (HOPMUPOBAHMM COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
NEeSITeIbHOCTH JIIOJICH;yUUThIBaTh TPAHULBI MPUMEHEHHs] HW3YYEHHBIX (U3UYECKHX MOJENei:
MaTepHalibHasl TOYKa, HHEpLUUAIbHAs cHcTeMa OTCYETa, aOCOIIOTHO TBEPIOE TENO, UICATIbHBIN Ta3,
MOJIEJN CTPOECHHUS ra30B, XKUAKOCTEN U TBEPIBIX TEJ, TOUCUHBIN IEKTPUUYECKUH 3apsj IPU PELLICHUU
dbusznyecKkux 3aaay;pacro3HaBarh (U3MUECKUE SBICHHS (IIPOLECChl) M OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUUECKON TEOPUN CTPOECHMSI BELIECTBA U JIEKTPOJUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUYKEHUE, CBOOOIHOE MaJeHHUE Tell, ABM)KEHUE
[0 OKPYXXHOCTH, MHEpIHMs, B3aumojeicTtBue Tten, auddys3us, OpOyHOBCKOE JABHKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX TeJ, M3MEHEHHe oObEMa Ten Mpu HarpeBaHUM (OXJaKIEHUH), TEIIOBOE
paBHOBECHE, UCIIApPEHNE, KOHACHCALNs, IIJIaBJICHNE, KPUCTAJUIM3ALMs, KUIIEHUE, BIIaXKHOCTh BO3/1yXa,
MOBBILICHUE JABJIEHUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSIHUSI Ta3a B U30MpOILECcCax, DJJIEKTpPU3alMs Tel, B3aUMOICHCTBHE 3apsOB;ONUCHIBATDH
MEXaHUYECKOe ABM)KEHME, HCIONIb3Yysd (PU3NYECKHE BEIUYMHBI: KOOPAWHATA, MYyTh, MEpEeMEIlEHuE,
CKOPOCTb, YCKOPEHME, Macca TeJja, CUJIa, UMITYJbC Tejla, KUHETHUYECKas SHEprus, NOTEHLUAIbHAs
9HEprus, MeXaHndeckas paboTa, MEXaHWYECKas MOIIHOCTb; MPHU ONUCAHUU NPABUIBHO TPAKTOBATh
($U3NUEeCKUN CMBICIT UCTOJIb3yEeMbIX BEIMYMH, UX OOO3HAYCHMS M €JUHHUILBI, HAXOIUTh (OPMYIIBI,



CBSI3BIBAIOINUE JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMM;ONHCBIBATh HU3YUCHHBIE
TEIUIOBBIE CBOWCTBA TEJl U TEIUIOBBIC SIBJICHMS, UCIOJb3Yys (PU3MUECKUE BEJIMYMHBI: JaBICHUE rasa,
TEMIEpaTypa, CpedHsAs  KUHETUYECKass  DSHEpPrus  XaoTUYECKOro  JABMXKEHHUS  MOJEKYJ,
CPEIHEKBAIpaTUYHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSASA HEprus, paboTa rasa,
KO3 PHUIMEHT MOJE3HOTO ACHCTBHSI TEIUIOBOTO JIBUTATEINS; MPU OMUCAHUU TPABWIBHO TPAKTOBATH
(Gu3n4ecKnil CMBICII UCHOJIb3yEeMbIX BEJIMYMH, MX OOO3HAYCHMS U €AMHUIIbI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (DM3UYECKYI0 BEJIWYMHY C JPYTUMH BEIMYMHAM;ONUCHIBATh H3YYCHHBIC
JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE SIBJICHUS (IIPOLIECCHI), UCTIONb3Ys (hrU3HUYECKHe
BEJIMYMHBIL: D3JIEKTPUUECKUN 3apsf, 3JIEKTPUUECKOE I10JI€, HANpPsDKEHHOCTb I0JIsI, IOTEHIMAJ,
Pa3sHOCTh NMOTEHLUAJIOB; NIPH OMMCAHUM MIPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUCHHS U €AWHUIIBI; YKa3bIBAaTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C JAPYTUMH BEJIMYMHAMM;aHAIU3UPOBATh (U3NYECKHUE IPOLIECCHl U SIBJICHUS, MCIIOJb3Ys
(dbu3nYeCKre 3aKOHBI M PUHIUIIBL: 3aKOH BceMupHOro Tsrotenus, |, |1 u 1l 3akonst HetoToHa, 3aKoH
COXpPaHEHMsI MEXaHUUYECKOW 3HEPruM, 3aKOH COXPAHEHUs MMITyJIbCa, MPUHIMII CYNEPHIO3ULUN CUII,
INPUHLMII PABHONPABUS HMHEPLUHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KHUHETUYECKYIO TEOPHIO
CTPOEHUS BELIECTBA, [a30BbI€ 3aKOHbI, CBSI3b CpPe/IHEH KMHETUUECKONW SHEPIHH TEIJIOBOTO JABHKEHUS
MOJIEKYJI € aOCOJIOTHOM TeMIlepaTypoil, MEpBblil 3aKOH TEPMOJMHAMUKM, 3aKOH COXpaHEHUS
3JIEKTPUUECKOTr0 3apsijia, 3akoH KyioHa, mpu 3TOM pa3inuyarh CIOBECHYIO (POpPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BBIPAKEHUE M YCIOBHs (TpaHMLbI, O00JACTH) HPUMEHUMOCTH;00BICHSITH
OCHOBHBIC NPUHILMIIBI JEHCTBUS MalllUH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3ivyaTh YCIOBHS
ux 0€e30IacHOr0 HCIIOJIb30BAHHUS B IIOBCEAHEBHOM KU3HU; BBINOJHATH D3KCIEPUMEHTHI 110
UCCIICIOBAaHUIO (DU3MUYECKUX SIBIEHUH W INPOLIECCOB C HCIOJb30BAHUEM IMPSIMBIX U KOCBEHHBIX
U3MEpEHUH, pu 3TOM (QOPMYIHMPOBATH MpoOeMy/3a/lady M THIOTE3y y4eOHOTO SKCIEpUMEHTA,
coOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOro 0O0OpYJOBaHUS, MPOBOAMTH ONBIT U (POPMYIUPOBATH
BBIBOJIBI;OCYILIECTBIISAT TPSIMBIE W KOCBEHHBIE HW3MEPEHHUs (PHU3MUYECKUX BEIUYMH, MPH ITOM
BbIOMpPATh ONTUMAJIBHBIA CHOCOO H3MEpPEHHs U HCHOJIb30BaTh H3BECTHBIE METOABl OLIEHKU
MOTPEIIHOCTEH HW3MEpPEHUIl;CCIeIoBaTh 3aBUCUMOCTH  MEXAY (GU3NYECKUMU BEIMYMHAMHU C
UCTOJIb30BAaHUEM NPSAMBIX H3MEPEHUH, IMpPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBHCUMOCTH (DU3MUYECKUX BEJIWYMH B BUJAE TAOIMI] U TrpadUKOB, JENaTh
BBIBOJIbI IO pe3yJIbTaTaM HCCIIEI0BaHM;COOM0AaTh MpaBuia 0e30MacHOro Tpya MpH MpOBEIECHUH
UCCJIEIOBaHUM B paMKax Y4eOHOIro O3KCIEpHMEHTa, Y4eOHO-HCCIEA0BAaTENbCKOM M IMPOEKTHOMN
NEeSITeIbHOCTH  C  KCIIOJNB30BAaHMEM  HM3MEPHUTEIbHBIX  YCTPOMCTB M J1a0OpaTOpHOTro
000py/I0BaHUs;pelIaTh pacuyETHbIE 3aJaud C SIBHO 3aJaHHOW (PU3NYECKOW MOJEIbI0, HCIOIb3Ys
¢u3nyeckrue 3aKOHbl M NPUHIMIBIL, HA OCHOBE aHalIM3a YCJIOBUS 33/7a4d BBIOMpPATh (PU3MUYECKYIO
MO/JI1€Jb, BBIIETATh (PU3NUECKHE BEIUUUHBI U (POPMYIIbl, HEOOXOAUMBIE 1Jis €€ peleHus], IPOBOAUTh
pacyéTbl M OLEHHUBAaTh pPEAbHOCTh IOJYYEHHOTO 3HAueHUs (U3UUYECKOM BETUYMHBI;pelaTh
KAaueCTBEHHbIE 3aJauM: BBICTPAUBAaTh JIOTUYECKHM HENPOTHUBOPEUMBYIO ILIETOYKY PpACCYKICHUH C
OMOpOl Ha H3yYeHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH M (U3NYECKUE SBIICHUS;UCIIONB30BaTh MpU
pelieHnn  y4yeOHBIX 3aJady  COBpPEMEHHble HH(OpPMAlMOHHBIE TEXHOJOTHMM JJIi  IIOHMCKa,
CTPYKTYPUPOBAHUS, HHTEpIpETAllMM U TPEACTaBICHUS Y4eOHOH M  HAyYHO-TIOMYJSPHOM
uH(pOpMalnH, TMOTYYEeHHON U3 Pa3IUYHBIX MCTOYHMKOB, KPUTHYECKH aHAIM3UPOBATH MOIYyYaeMYIO
UH(POPMALIMIO;TPUBOAUTE TPUMEPBl BKJIA/a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IMPOLECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTUI;HICTIONIb30BaTh TEOPETUYECKHE 3HaHMA MO (U3MKE B TIOBCEIHEBHOW JKHU3HU IS
oOecrnieueHrs 0€30MacHOCTH MpH OOpalleHuH ¢ MpUOOpaMHM U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHMsI 3/I0pOBbS U COOJIOAEHUS HOPM SKOJOIMYECKOTO TIOBEACHUS B OKpY)KarolleH
cpene;padoTath B TPYIIE C BHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh PaboOTy
IPYIIIbI, PAIIMOHAIBHO PACHpPEAEATh 0053aHHOCTH U IJIAHUPOBATh JESITEIbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJEeKBAaTHO OILIEHWBATh BKJIAJ KaXJOro M3 YYAaCTHUKOB TPYIIbl B pelleHHe
paccMaTpuBaeMoOil  IpOOJIEMbI; UCIOIb30BATh AHAJOr0OBOE JiaGopaTopHOoe o00OpyI0BaHHEe M
ungposoe ooopynosanue (meHTp «Touka pocray);



NMPOBOAUTH OMNBITHI € WCIOJb30BAHHEM AaHAJOrOBOr0 Ja00pPaTOPHOro M HUGPOBOro
oOopynoBanus ueHrpa «Touka pocray.

K kxoHumy oOydenus B 11 kiacce npeIMeTHblE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha IpPUMEpax pojidb U MeCTO (GU3UKU B (HOPMUPOBAHMM COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TEXHOJOTHM, B IIPAKTUYECKOH
NESITeIbHOCTH JIIOJIeH, LEIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHHBI MMPA;yYUTHIBATh T'PaHMILIBI
NPUMEHEHHUS W3YYEHHBIX (HU3UYECKUX MOJEJCH: TOUCUHBIM SJIEKTPUYECKUH 3apsj, JIyd CBeTa,
TOYCUHBIH HCTOYHUK CBETa, sIEpHas MOJENIb aToOMa, HYKJIOHHAas MOJEIb aTOMHOIO sjpa IpH
pemieHnH (U3NYECKUX 3a]ad;pacro3HaBaTh (hU3NYECKHE SBICHUS (IIPOIECChl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB JIEKTPOAMHAMHUKHU U KBAHTOBOM (PU3UKU: 3JIEKTpUUYECKas IPOBOAUMOCTD, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
UHAYKLMS, JAEHCTBHME MAarHUTHOTO IIOJs HAa MPOBOJHUK C TOKOM M JABWXKYIIMHCA 3aps,
AJIEKTPOMAarHUTHbIE KOJE€OaHUs W BOJIHBI, MPSMOJIMHEHHOE PpacCIpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, audpakuus M HOJsApU3alus  CBETa, JUCIEpPCHs CBeTa,
doroannekrpudeckuii 3pdext (porodaddexT), cBeToBOoe AaBiIeHHWE, BOSHHUKHOBEHHE JHUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOaKTUBHOCTb;ONUCHIBATh U3yYEHHBIE
CBOIiCTBa BellecTBa (JIEKTPUUYECKUE, MAarHUTHBIC, ONTUYECKUE, AIIEKTPUUYECKYIO MPOBOJIUMOCTD
pa3IMYHBIX Cpe/) U BJIEKTPOMAarHUTHbIE SBICHUS (IIPOLECCHI), UCIONb3Ys (PU3NUYECKHE BEINUYMHBI:
AIIEKTPUYECKUI 3aps]l, CUjla TOKa, DJIEKTPUYECKOE HAMpsKEHHUE, AEKTPUUYECKOE CONPOTUBIICHUE,
Pa3sHOCTh MOTEHLIMAIOB, 3JEKTPOABMKYIIAs cuia, paboTa TOKAa, MHAYKLUS MarHUTHOIO MOJIS, CHUJa
Awmriepa, cuna JlopeHua, UHAYKTUBHOCTb KaTYIIKH, SHEPTUs IEKTPUUECKOI0 U MarHUTHOTO MOJIEH,
HepuoJl M yacToTa KojeOaHUil B KojeGaTeIbHOM KOHTYpe, 3apsii M CHja TOKa B IIpolecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSTHUE U ONTUYECKask CHJIA JIMH3bI,
OpY ONMCAaHUM MPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, UX
0003Ha4YeHMs] U €UHMIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO (PU3MUECKYIO BEJIUYUHY C
JPYTMMH BEJIWYMHAMMU;ONUCHIBATG H3Y4YECHHBIE KBAHTOBBIE SIBIIEHUS M IIPOLECCHI, HCIONb3Ys
(bu3nyecKre BEIMYUHBL: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJIHBI M 4aCTOTA CBETA, SHEPTUS
U UMITYJIbC (DOTOHA, TEPUOJ MOJTypaclajia, SHEPT sl CBSI3U aTOMHBIX sJIEp, IPU OMMCAHUM NTPABHIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIBb3YEMbIX BEJIMYMH, UX 0003HAUYECHUS U €IUHUIIbI, YKa3bIBaTh
(GopMyIbl, CBA3BIBAIOIINE AAHHYIO (DPU3MUECKYIO BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, BBIYHCIATH
3HaueHue (U3NYECKOW BETMYMHBI;aHAIN3UPOBATh (PU3UUYECKHE IPOLIECCHl U SBIEHUS, HCIONb3Ys
¢u3nyeckue 3aKOHBl M NPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATENILHOTO M MapajlieIbHOro
COCIMHEHUS IPOBOJHMKOB, 3aKOH J[xkoyns—JIeHna, 3aKOH AJIEKTPOMATHUTHOM MHIYKLHH, 3aKOH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA,
ypaBHeHue OuHImTeNHHA 11 (PororddexTa, 3aKOH COXpAHEHHS SHEPTHH, 3aKOH COXpPaHEHHUs
UMITYJIbCA, 3aKOH COXPaHEHUs DJIEKTPUUECKOTO 3aps]ia, 3aKOH COXPAaHEHUs MAacCOBOIO 4YHCIA,
noctynatel bopa, 3aK0H paJuoaKTUBHOTO pacrnaja, Py 3TOM pa3indarh CIOBECHYIO (GOPMYIHUPOBKY
3aKOHa, ero MaTeMaTH4ECKOe BBIPAKEHUE U YCIIOBUS (rpaHmLIbL, o0acTH)
MPUMEHUMOCTH;ONPEAETATh HANpaBiIeHHE BEKTOpa WHAYKIMM MAarHMTHOTO IOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIOpeHIa;CTPOUTh U OMMCHIBATh U300pakeHUE, CO3/]aBaeMOe TIIOCKHM
3epKajOM, TOHKOW JIMH30M;BBIMOJIHATE SKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3NYECKUX SBICHUIN U
IPOIIECCOB C HCIOJNBb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH: NMpU 3TOM (POpPMYTUpOBAThH
npoOaemMy/3agady U THUMOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEIJIOKEHHOTO
000pyI0BaHUsl, TPOBOJUTH OMBIT U (HOPMYIHPOBATH BBIBOJIBI;OCYIIECTBIATh MPSIMbIE U KOCBEHHBIE
U3MepeHusl (PU3UYECKUX BEJIWYUH, MPH 3TOM BHIOMpATh ONTHUMAJIBHBIM CHOCOO H3MEpPEeHUs U
UCIIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKH IOTPEIIHOCTEN W3MEpPEHHI;UCCIeN0BaTh 3aBUCHMOCTH
(bu3NYeCKUX BEJIWYMH C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN: MpPH O3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEJIMYMH B BHUJC
Tabaul, M rpaduKOB, J[enaTh BHIBOJABI IO pe3yJabTaTaM HCCIEA0BaHUA;CO0M0JaTh IpaBUiIa
0e30macHOro TpyJa MpHU MPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOro 3KCIIEpHUMEHTa, y4eOHO-



HCCJ’IGI[OB&TG.HBCKOFI u HpOCKTHOI‘;I ACATCIIBHOCTU C HCIIOJIb30BAHHUCM U3MCPUTCIILHBIX YCTpOﬁCTB n
1abopaTOpHOTro 000PYIOBAHUS;pEIIATh PACUETHBIC 3a1a9d C SIBHO 3aJaHHOW (PU3WUYECKON MOJIETbIO,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG 3aKOHbBI W MPUHIOUIIBI, Ha OCHOBC aHajiu3a YCJIIOBUA 3aJaqun BBI6I/IpaTB
busznyecKyl0 MOJeNb, BBIICIATh (PU3NYECKHE BETUYMHBI U (OpMYyNbl, HEOOXOoAMMBIE IS €€
pelIeHNs, TPOBOIUTH pPAacy€Tbl M OLEHWBATh PEATBHOCTh TOJYYEHHOTO 3HAYEHUS (U3UUECKOM
BEJIMUMHBI;pelIaTh KauyeCTBEHHBIC 33/1a4d: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUMBYIO IICTIOYKY
paccyXJeHH C OMOpod Ha UW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U  (U3NICCKUE
SIBJICHUS; MCIIOJIb30BATh MIPU PEIICHUN Y4eOHBIX 33/1a4 COBpEMEHHbIe HH(OPMaIllMOHHBIE TEXHOJIOTHH,
KPUTUYECKH AaHAIM3MPOBATH MOJIYYaeMyr0 HH()OPMAIUio;00bsICHATh MPUHIUIBI ACHCTBUS MAIIHH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB, paziuyaTh YCIOBUS UX O€30MacHOr0 HCIOJb30BAaHUS B
MOBCEIHEBHOM KHU3HU;IPUBOJUTH PUMEPHI BKJIa/la POCCUICKUX M 3apyOeXKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE TMPOLIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHUE TEXHUKU W
TGXHOJ’IOFHFI;HCHOHL3OB3TB TCOPCTUUCCKHUEC 3HAHUA 110 (1)I/I3I/IKC B HOBCCI[HGBHOfl KU3HU I
obOecrieueHrs 0€30MacHOCTU MpPHU OOpalleHUH C MPUOOpaMHM U TEXHUUYECKHUMH YCTPONCTBaMH, IS
COXpAaHCHHS 3JIOPOBbS W COOJIFOJICHHUS HOPM DKOJOTHYECKOTO TIIOBEACHHUS B OKPYXKAIOMICH
cpene;paboTath B TPYIIE C BHIIOJHEHHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IUIAHUPOBATH PabOTy
IPYIIbl, PAallMOHAIBHO PACIPENEATh 00SI3aHHOCTU U IUIAHUPOBATh ACSTEIbHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJeKBAaTHO OILIGHWBATh BKJIQJ KaXJOro M3 YYAaCTHUKOB TPYIIbI B peIIeHUe
paccMaTpuBaeMoll  MPOOJIEMBI; HCIOJIb30BATH AHAJIOTOBOE JIa0opaTopHOe 000pyl10BaHHEe W
uugposoe ooopyroBanue (ueHtp «Touka pocray);

NPOBOJANTHL ONBITHI € HCIOJb30BAHMEM AaHAJIOTOBOro JadopaTopHOoro u UHGpPOBOro
o0opynoBanus nenrpa «Touka pocray.



TEMATHYECKOE IINTAHUPOBAHUE

(c yyeTom npuMeHeHHsI 000PYI0BAHUSA HEHTPOB 00PA30BAHUSA €CTECTBEHHO-HAYYHON M TEXHOJIOrMYeCKOi HanpaBJjieHHOcTel «Touku

pocTtay)
10 KUIIACC
KoumnuecTBo yacos
JyleKTPOHHBbIe  (mU(poBbIE) 00pa3oBa-
TeJIbHbI€  PeCypChl,UCNO0JIb30BAHHE  IIH-
Jl:;zn I;a:rMZl;f;::me PAICIOB M TEM B KonTpoas- | llpakxTh- GpoBOro M AaHAJOroBOro 0GOPYIOBAHHS
porp cero m’lg qecﬁlcne HEeHTPa eCTeCTBEHHOHAYYHOl  MTEXHOJI0-
PaboTLI PaboThI rH4ecKoii HanpaBJjeHHocTel «Touka pocTra»
Pa3znea 1.OU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
11 DU3MKA ¥ METOJE! HAYSHOTO LOSHAHS 2 0 0 bubnuortexal [OKhttps://m.edsoo.ru/7f41bf721{u
dbposas maboparopus o husrke Releon
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bubmuorexa I[OK https://m.edsoo.ru/7f41bf72
2.1 Kunematuka 5 0 0 Lupposas nabopatopus mo ¢usuke Releon,
JaTYUK YCKOPCHHUA
bubnuoreka 1HOK
2.2 JluHamMuKa 7 0 0 https://m.edsoo.ru/7f41bf721Tupposas
nabopatopwusi o ¢pusuke Releon, nuaamomerp
bubmmorexa I[IOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Ludposast 1abopatopwust o pusuke Releon
Hroro no paszneny 18
Pa3znea 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJANHAMHUKA
bu6nunorexa LIOK
3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKOM TeOpHUn 9 0 1 https://m.edso0o.ru/7f41bf721Tupposas

naboparopus o pusuke Releon, marank
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3.2

3.3

OCHOBBI TEPMOJIMHAMUKH

ArperaTHble cocTosiHUS BelecTBa. da3oBbie
nepexobl

Hroro no pazneny

Paznea 4.9JIEKTPOANHAMHUKA

41

4.2

DneKTpocTaTuKa

[TocTosiHHbIi 1eKTpudeckuit Tok. Toku B
pa3IMYHBIX cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

10

24

10

12

22
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TEMIICPATYPbI, TCPMOMETP, MCH3YpPKa

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf721 Tudposas
naboparopus 1o pusuke Releon, marunk
TEMIIEPATyPhI, TEPMOMETP

bubnuoteka LIOK

https://m.edsoo.ru/7f41bf721 Tudposas
naboparopus 1o ¢usuke Releon

bubmunorexa IJOK
https://m.edso0.ru/7f41bf721 udposas
naboparopus o ¢usuke Releon, matuuk cuist
TOKa, KOMIUIEKT 3JIEKTPOOOOPYI0BAHHSI

bubmunorexa IJOK
https://m.edsoo.ru/7f41bf721 udposas
naboparopus o pusuke Releon, marunk
HAIPSDKCHUS, , KOMIUIEKT 2JIEKTPOOOOPYI0BaHHS
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11 KIIACC

KoanuecTBo 4acoB

JieKkTpoHHbIe (LU(ppPOBbIE) o00pa3oBa-
TeJbHbIE PeECypPChLHCHO0JIb30BAHUE  IH-

Ne Haumenosanue pasneos u Tem Konrpous- ¢poBoro u aHaJIOroBOro 000pPyI0BAHUS
n/n NMPOrpamMMbI Bcero &
p HEHTPa eCTeCTBEHHOHAYYHOH HTEXHOJI0-
PaboThI ruyeckoii  HampasjeHHocTteli  «Touka
pocTa
Pa3znen 1.9JIEKTPOJIUHAMUKA
MarHHTHOE M0fTe. DIeKTPOMATHHTHAS Bbubnuotexa LIOK https://m.edsoo.ru/7f41c97c
11 11 1 Mudporas maboparopus mo dhusuke Releon,
WHIYKIIHS
JAaTYUK MaroHuTHOTO ITOJIsL
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS 1 BOJIHbBI
M bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
€XaHMYECKUE U DJIEKTPOMArHUTHbIE
2.1 9 0 Liudposas nadopartopus no pusuke Releon,
KoJIeOaHust 5
AaTYUK YCKOPCHHS, HUTAHOU MasdTHUK
bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnYeCcKUe U 31E€KTPOMATHUTHBIE BOJIHbI 5 1 Lugpposas nadoparopus no dusuke Releon,
ocyuiorpad
bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 0 Ludposas madopartopus o pusuke Releon,
JINH3bI
Hroro no paszneny 24

Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI crieNMAIbHON TEOPUHU

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

o s oo o
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOW OTITHKH 6 0 Bubmorexa IOK

https://m.edso00.ru/7f41c97cllndponas
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oOpa3oBaTenbHas cpeia (KOMIbIOTEPHbIE
TEXHOJIOTHH)

4.2 Crtpoenue aToma 4

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97clIudposas
obpasoBaTesbHas cpesia (KOMIBIOTEPHbIC
TEXHOJIOTHH)

4.3 ATOMHOE PO 5

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97clIudposas
oOpa3oBaTenbHas cpesia (KOMIbIOTEPHBIC
TEXHOJIOTHUH)

Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEeHTHl aCTPOHOMUU H aCTPOPHU3UKU 7

Hroro no pazneny 7

Pa3znesa 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o06maromee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68

bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hudposas obpazoBarenpHas cpena
(KOMIBIOTEpHBIE TEXHOJIOTHH)

bu6mmoteka [IOK
https://m.edso0.ru/7f41c97cllndpoas
06pa30BaTeJ’ILHa$I cpcaa (KOMHI)IOTCpHBIe
TEXHOJIOTHUH)
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocsemenuey, 2023r.
» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocsemenuey, 2023r.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

B.A. Bonkos IToypounsie pazpabotku no pusuke mas 10 kinacca. Mocksa. Bako, 2021

B.A. Boskos Iloypounsie pa3padotku o ¢usuke aisa 11 knacca. Mocksa. Bako, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[Mudposas nadboparopust "Touka pocta"

https://phys-ege.sdamgia.ru






