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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma mo ¢usuke s 11 kmacca cocTaBieHa Ha OCHOBE CIEAYIOIIMX
HOPMATHUBHBIX JOKYMEHTOB: elepanibHOT0 TOCYAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHIApTa
OCHOBHOTO o00Immero o0Opa3oBaHUs, YTBEp)KIECHHOrO mpukazoM Mwunobpuaykun Poccum « OO0
YTBEPXKICHUU (ellepaibHOTO TOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEIHEro OOLIero
oOpa3zoBanus» (¢ M3MEHEHUSMH U JomnosiHeHusiMu) oT 17 mas 2012 roma Ne 413, mpumepHOit
OCHOBHOHM 00pa30BaTEeNbHON MPOrpaMMBbl CpelHero ooOmero oOpasoBaHus (0goOpeHa penieHueM
denepabHOTO Y4eOHO-METOAMYECKOTO OOBEAMHEHUS MO0 00IeMy 00pa30BaHUIO, MPOTOKOI OT 28
uioHss 2016 roma Ne 2/16-3), mpumepHOW mporpamMMmon mo mnpeamery ¢usuka, [lomoxxeHus o
CTPYKTYpeE, MOpSIKE pPa3pabOTKH U YTBEPKIACHUS paboOuyux MporpaMMm YueOHBIX IPEIMETOB,
KYpCOB, TUCIHILUINH B YCIOBHUX peanu3anuu PenepaabHOro rocyaapcTBEHHOT0 00pa30BaTEIbHOTO
cTaHgapTa ocHoBHOTO o01miero oopazoanuss MKOY COIL a. beiganoso.

VYpoBeHb n3yueHus 0a30BbI. YUeOHBIM IJIAHOM Ha M3y4deHHE (U3MKH MPEaYyCMOTPEH 2 Yaca B
10 kmacce, 2 gaca B 11 ximacce: u3 HuX 10 2 heiepaTbHOTO KOMIIOHEHTA.

OBSBATEJbHBIA MUHUMYM COJEPKAHUSA

Conep:xanue yuyeOHoro npeamera «®@usukay (0a3oBbiil ypoBenb, 10—11 ki1accnl)

B cucteme ecrecTtBeHHOHayyHOro oOpa3zoBaHusl (U3MKa Kak y4eOHBIM MpeIMeT 3aHMMaeT
BaXHOE MECTO B ()OPMHPOBAHWH HAYYHOTO MHUPOBO33PECHUS W O3HAKOMIICHHS OOYJarolIuXcsl C
METOJJAMH HAyYHOTO TIO3HAaHUS OKPYKAIOMIET0 MHpa, a TaKkkKe C (QU3WMUECKUMH OCHOBaAMH
COBPEMEHHOTO TPOM3BOJICTBA U OBITOBOTO TEXHUYECKOTO OKPY)KEHHS UellOBeKa; B (hOPMUPOBAHHUU
CcOOCTBEHHOM MO3MLMU TO OTHOUIEHHIO K (M3MYECKON HHPOpMAIMM, MOJY4YEHHOM M3 pa3HbIX
HMCTOYHUKOB. YCHEIIHOCTh HW3Y4eHHUs IMpelIMeTa CBsi3aHAa C OBJAJCHHEM OCHOBAMU Y4eOHO-
UCCIIEIOBATENIbCKOW  JI€ATEIbHOCTH, TMPUMEHEHHEM IOJyYE€HHBIX 3HAHUH TpU  pEUICHUH
MPAKTUYECKUX U TEOpeTHYeCKUX 3aaad. M3ydyenue ¢usuku Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha
obecrieueHne oO1e00pa3oBaTeIbHON U OOIIEKYIBTYPHOM MOATOTOBKH BBIMYCKHUKOB. CojepikaHue
0a30BOTO Kypca TO3BOJISIET HCIIOJIb30BaTh 3HAHHMS O (PU3MUECKHX OOBEKTaX M Mpoleccax i
obecrieueHust 6€30MaCHOCTH MPU OOpaIlEHUHU ¢ MPUOOPAMHU M TEXHUYECKUMH YCTPOWCTBAMHU; IS
COXpPaHEHHUS 37J0POBbs U COOIIOACHUSI HOPM SKOJIOTMUYECKOTO MOBEACHUS B OKpYXKAIOLIEH cpefie; Iis
MPUHSATHS PEIICHUI B MOBCEIHEBHON >kM3HHU. B 0cHOBY m3yuenus npeaMera «Pusnka» Ha 6a30BOM
ypoBHE B 4yacTu (opMHpoBaHHS Yy OOYy4aIOUIUXCS HAYyYHOTO MHPOBO33PEHUS, OCBOCHHS
oOlLIeHayYHbIX METOJIOB TIO3HAHHUSA, a TaKXKe MPAKTUYECKOro MPUMEHEHUsS Hay4YHbIX 3HAHUUN
3aJI0’KEHbI MEXKIIPEMETHbIE CBSI3M B OOJIACTH €CTECTBEHHBIX, MATEMaTHUYECKUX W T'yMaHHUTapHBIX
HayK.

ba3oBeiil ypoBEeHB

®u3rka M eCTeCTBEHHOHAYYHBIH METOJ Mo3HaHus mpuponabl dusuka — QyHAaMEeHTaIbHas
Hayka O TMpupojae. MeToabl HaydyHOro HccienoBaHus (pU3MUecKux sBiIeHUNA. MoaenupoBaHue
¢buznueckux sBIEHUN H mpoueccoB. OU3NUECKUI 3aKOH — TPaHUIBl TPUMEHUMOCTH. Du3nveckue
TEOPUU U MPUHIUI cOOTBETCTBUA. Posib U MecTo Qu3uku B (GopMHUPOBAHHM COBPEMEHHOW HaydyHOM
KapTUHBI MHpa, B MPAKTUYECKOHN NesTeNbHOCTH Mofeil. dusnka U KynbTypa. Mexanuka ['paHuIibl
IPUMEHUMOCTH KJIACCHYEeCKON MexaHuKu. BaxHellMe KuHEMaTHYeCKUE XapaKTepUCTHKH —
nepeMelleHue, CKopocTh, yckopeHue. OCHOBHbIE MOJEIM Tell U JIBWkKeHud. B3aumoneiictBue Tei.
3akoHbl BecemupHoro tarorenus, I'yka, cyxoro tpenusi. VHepluanbHas cuctreMa oTcueTa. 3aKOHbI
MexaHukd HproToHa. Mmnynbc MarepuanbHOW TOYKM W CUCTeMBL. V3MeHeHHe M CoXpaHeHHe
umnynbca. Mcrnonb3oBaHue 3aKOHOB MEXAHUKU Uil OOBSICHEHUS JABWXKEHHMS HEOECHBIX Tel M Ui
pa3BUTHS KOCMMUYECKMX MCCIENOBaHUN. MexaHuuyeckas SHEpIrus CHUCTEMbl Tel. 3aKOH COXpaHEHHs
MexaHuueckoi sHepruu. PaboTa cuibl. PaBHOBecHe MaTtepuanbHOM TOUKM U TBEPAOTO Teia. Y CIIOBHS
paBHOBecusi. MoMmeHT cwibl. PaBHOBecwe XHJIKOCTM W Tras3a. [IBWKeHHE >KHUIKOCTEH M ra3osB.
Mexanunueckie KosiebaHusi W BOJHBL [IpeBpalieHust sHepruu mpu KojeOaHHsIX. DHEprus BOJHBIL.
MonexynsipHas ¢pusuka u TepmoauHamuka MonekynspHo-kuHeTndeckas teopuss (MKT) ctpoenus
BEIIIECTBA U €€ DKCIIEPUMEHTAJIbHBIE JI0Ka3aTeIbCTBA. AOCOIIOTHAs TeMIIEpaTypa Kak Mepa cpeaHen
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KMHETUYECKOM HHEPrMM TEIUIOBOIO JBMKEHMsS YacTUL BeulecTBa. MoJelb HJEaIbHOTO rasa.
JlaBneHue rasa. YpaBHEHHME COCTOSIHMS WJIEAIbHOTO rasa. YpaBHeHue MenpeneeBa—Knanenpona.
ArperatHple COCTOSTHUS BemecTBa. MoJienb CTpoeHus )uakocted. BHyTpeHHsst sHeprus. Pabora u
TEeIIonepeaya Kak CrocoObl M3MEHEHHsS BHYTpEHHeW sHepruu. [IepBblil 3aKOH TepMOIMHAMUKH.
HeoOpaTtumocTh TemoBsIX mporneccoB. [IpuHIMIBI ASHCTBUS TEIUIOBBIX MAIIWH. DJIEKTPOANHAMHUKA
Onexrpuueckoe nojue. 3akoH Kynona. HanpspkeHHOCTh M MOTEHLMAN 3JIEKTPOCTATUYECKOTO IIOJIA.
[IpoBOoAHMKY, MOJYNPOBOAHUKNA U JHUANEKTpUKH. KoHneHncaTop. IIOCTOAHHBIN 3IIEKTPUUYECKUM TOK.
OnexTpoaBuxymas cuia. 3akoH OMa Juid MOJHOM LenH. DJIEKTPUYECKUH TOK B MPOBOJHUKAX,
AJIEKTPOJINTAX, MOJYIPOBOJAHUKAX, Ta3aX U Bakyyme. CBEpXIpPOBOAUMOCTh. MHIYKIIMS MarHUTHOTO
noJist. JleficTBe MarHUTHOTO TOJISI Ha MMPOBOJHUK C TOKOM U JBHKYIIYIOCS 3apsDKEHHYIO YacTHUILY.
Cuna Amnepa u cwia JlopeHina. MarouTHble CBOMCTBA BEIIECTBA. 3aKOH 3JICKTPOMArHUTHOMN
UHIYKLIWW. DNEeKTpoMarHutHoe noJje. [lepeMenHsblil Tok. SIBneHue caMouHaykuuu. MHAyKTUBHOCTD.
DOHeprus HJIEKTPOMATHUTHOIO TOJS. DJEeKTpOMarHuTHble Kojebanus. KonebarenbHBIH KOHTYP.
DNeKTpOMarHUTHbIE BOJIHBL. J{Mama3oHbl AIEKTPOMArHUTHBIX HU3IMYyYEHHMM M UX MPaKTUYECKOE
npuMmeHenue. ['eomerpuueckas ontuka. BonHoBble cBoiicTBa cBeTa. OCHOBBI CHEUAIBHON TEOPUU
OTHOCUTENbHOCTH  VIHBapMaHTHOCTP  MOJYJSI CKOpOCTH cBeTa B  Bakyyme. [IpuHinun
OTHOCUTENIbHOCTH OWHIITeiHA. CBS3b MAacChl M SHEPruuM CBOOOJHON YACTHUIBl. DHEPIUsl MOKOS.
KBanroBas ¢usuka. @usnka atomMa u atomHoro sjpa ['mnoreza M. [lnanka. @oTosneKTpudecKuii
abpdexr. Dorton. KopmyckynspHo-BomHOBOMW ayanu3M. COOTHOIIEHHWE HEOMPEIeICHHOCTEN
I'eiizen6epra. [Inanerapuas mozens atoma. OObICHEHNE JTMHEHUATOrO CIIEKTpa BOJAOPOa Ha OCHOBE
KBaHTOBBIX MOCTynatoB bopa. CocTaB U cTpoeHHE aTOMHOTO s1pa. DHEPrus CBSI3U aTOMHBIX sIZIEp.
Buasl paanoakTMBHBIX TMPEBpAICHU aTOMHBIX SAEp. 3aKOH PAaJMOAKTUBHOTO pacmana. SnepHbie
peakuuu. llemHas peakuust neneHust saep. NEeMEHTapHble yacTHlbl. DyHJaMeHTalbHbIE
B3auMozeictBua. CtpoeHne BceeneHHoil CoBpeMEHHBIE MPEICTaBICHUS O MPOUCXOKIACHUU U
sBosonnn ConHna u 3Be3n. Kimaccudukanus 3Be31. 3Be37bI U KICTOYHUKHA MX dHEpruu. I amakTuka.
[IpencraBnenue o CTPOEHUHU U 3BOJIIOIUMK BeeneHHOM.

IInanupyemMsblie pe3yJibTaTbl OCBOCHHS Y4eOHOI0 nmpeaMera

JInyHOCTHBIE pe3ynbTaThl * B chpepe OTHOIIECHUI 00yJaronmxcs Kk cebe, K CBoeMy 3710pOBbIO,
K MO3HAHUIO ce0s1 — OpUEHTALUsl Ha THULIMATUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOONPEIEICHHUIO, CHOCOOHOCTh CTaBUTh L€ M CTPOUTh JKU3HEHHBIEC IIJIaHBI;
CTpEMJIEHHE K CaMOpPa3BUTHIO U CaMOBOCIHMTAaHHIO B COOTBETCTBUM C OOIIEYETIOBEYECKUMHU
LEHHOCTSIMM U HUJeajJaMU T'PakJaHCKOI0 OOIIEeCTBa; MPUHATHE U peaau3alys HEeHHOCTEN 310pOBOrO
n Oe3omacHOro o0Opa3a JKU3HH, OEpeXHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLIEHHE K
COOCTBEHHOMY (PU3MUECKOMY M IICUXOJIOTMYECKOMY 37J0POBbIO; * B c(pepe OTHOLICHUI 00ydarouxcs
Kk Poccun kak x Pogune (OteuecTBy) — poccuiickas MAEHTHYHOCTh, YyBCTBO OTBETCTBEHHOCTH
nepen PoauHoll, ropmocth 3a  CcBOM  Kpail, cBoro PoauHy, nmnpounuioe W HacTosllee
MHOTOHAIMOHAJILHOTO Hapoja Poccuu, yBaxeHHe TOCyAapCTBEHHBIX CUMBOJIOB (repO, duiar, THMH);
(dbopMHUpOBaHHE YBAXKEHHMSI K PYCCKOMY S3bIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit
@enepanyu. * B chepe OTHOUIEHUH OOYydYaIOUIMXCS K 3aKOHY, FOCYIapCTBY M K TI'Pa)XJIaHCKOMY
o0I11ecTBY — TIpa)KAaHCTBEHHOCTb, I'PAXKJAHCKas MO3MLUSA AKTUBHOIO W OTBETCTBEHHOTO 4JICHA
poccuiickoro o0IecTBa, 0CO3HAIOIIET0 CBOU KOHCTUTYIIMOHHBIE IIPaBa M 00S3aHHOCTH, YBa)KAIOIIETO
3aKOH UM IpaBONOPSNOK, OCO3HAaHHO IPUHUMAIOIIETO TPAJUMLMUOHHBIE HALMOHAJIBHBIE W
oO1ieyenoBeyecke I'yMaHUCTUYECKHE U JIEMOKPAaTHYECKUEe II€HHOCTH, T'OTOBOTO K YYacTHUIO B
00I11eCTBEHHOH JKHU3HU; MUPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIECTBEHHOM MpPAaKTUKM, OCHOBAHHOE HA JUAIOre KyJbTyp, TOTOBHOCTh K JOTOBOPHOMY
PETYIIMPOBAHUIO OTHOUIEHUH B IPYIIE WM COLMAIBHON OpraHM3ally; BOCIIUTAHUE YBAKUTEIBHOIO
OTHOILIEHHS] K HAIlMOHAJLHOMY JOCTOMHCTBY JIOJei; ¢ B cdepe OTHOIIEHUI oOyyaromuxcs c
OKPYXXAIOIUMU JIIOJIbMU —YB)XKUTEJIBHOE U JOOPOKENaTeIbHOE OTHOLICHUE K APYrOMY YeNOBEKY,
€ro MHEHHMIO, MUPOBO33PEHHIO, CIIOCOOHOCTEH K COMEPEKUBAHUIO U (POPMUPOBAHUIO MMO3UTHBHOTO
OTHOLIEHMS K JIOASM, B TOM YHUCJIE K JINLIAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHM 310POBbS U
UHBaNUJaM; (OPMHPOBAHUE BHIPAKEHHOW B TOBEACHUU HPABCTBEHHON IO3UIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOI'O CO3HAHMS U IMOBEIEHHS Ha OCHOBE
yCBOEHHsI 0OI1€YeTOBEYECKIX IEHHOCTEN U HPaBCTBEHHBIX UYBCTB (UECTH, J0JITa, CIPaBEeIIMBOCTH,
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MUJIOCEpANS M JIPYXKEToOus), KOMIETCHIIUI COTPYIHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B
y4eOHO-HMCCIIeI0BATENbCKOM, POSKTHONH M JAPYIMX BHJAaX JEATEIBHOCTH; * B cdepe OTHOUICHUI
oOyyaromuxcss K OKpYKaloIleMy MHUDPY, K JKHBOM NpUPOAE, XYHO0KECTBEHHOW KyIbType —
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYMMOCTh HAyKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIIQJICHUE JIOCTOBEpPHOH wuHpopManmen o
MEPEOBbIX JOCTIKEHUSX W OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW HAyKW, NOHUMAaHHE BIUSHHSA
COLIMAIBHO-9KOHOMHYECKUX TIPOIIECCOB HA COCTOSHHE NPUPOAHON W  COIMAIBHON  CpeIbl,
OTBETCTBEHHOCTH 32 COCTOSIHHE TIPUPOJHBIX pECypcoB, YMEHMHA W HaBBIKOB Pa3yMHOIO
MPUPOJIOTIONIF30BAHNS, HETEPIIUMOTO OTHOIIEHUS K NEHCTBUSAM, MPHUHOCSIIUM BpEI DKOJIOTHH;, * B
cepe OTHOIIEHUH OOYyJarOMUXCS K TPyHLy, B cdepe COIMaIbHO-DKOHOMHYECKHX OTHOIICHHH —
OCO3HAHHBII BBIOOp OyayIIel mpodeccuu Kak MyTh U CIIOCO0 peaan3anuu COOCTBEHHBIX JKU3HCHHBIX
IUTAaHOB; JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLICHHWE K pPa3HBIM BUIAM TPYAOBOM
JEeATeTPHOCTH; TOTOBHOCTh K CaMOOOCITY)KUBAaHHIO, BKIIIOYas 0Oy4eHHE W BBITIOJHEHHE JOMAIITHUX
oOsi3aHHOCTEH. MeranpeaMeTHbIe pe3yabTaThl MPEACTAaBICHBI TpPeMsl TPyNIaMH YHUBEPCATbHBIX
yueOHbIx JneiictBuil (YVY]l). PerynartuBHble yHUBepcalbHble YdeOHbIE JAEUCTBUS BbIMycKHHK
HAYYHUTCS: CaMOCTOSITETIHHO OTPEACIATh ILENH, 33JaBaTh TapamMeTpbl U KPUTEPHH, 1O KOTOPHIM
MOJKHO OIIPENeNIUTh, YTO IeNb JOCTHUTHYTAa; OICHWBATh BO3MOXKHBIC TOCIEJICTBHS JOCTIKEHHS
MOCTABJICHHOW WENMH B JESTEIbHOCTH, COOCTBEHHOW KHM3HH M JKU3HU OKPYKAIOUIUX JFONEH,
OCHOBBIBASICh Ha COOOPaKEHUSIX ITUKH U MOPAJTH; CTaBUTh B (pOpMyIHpoBaTh COOCTBEHHBIE 33/1a9U B
00pa3oBaTeNbHON JESITETHHOCTH U KU3HEHHBIX CHTYAIUSX; OICHUBATH PECYPCHI, B TOM YHUCIIE BPEMS
U Jpyrue HeMmaTepHajbHBIE pPECypchl, HEOOXOIUMBIC U JTOCTIDKEHHsS TIOCTABICHHOW IIEIH;
BBIOMPATh TYyTh NOCTWKCHHS IENIM, TUIAHUPOBATH DPEIICHHWE TOCTABJICHHBIX 3a1ad, ONTHMH3HPYS
MaTepHallbHbIe W HEMaTepUalIbHBIC 3aTpPaThl; OPTaHU30BBHIBaTh 3(D()EKTUBHBI TOWUCK PECYPCOB,
HEOOXOJUMBIX ISl JOCTIDKEHHSI TIOCTAaBIICHHOM IIENTM; COMOCTAaBJISATH IOJyYEeHHBIH pe3yinbTaT
NEeSITeNIbHOCTH C TOCTaBJICHHOW 3apaHee Lenbto. [lo3HaBaTrenpHble YHUBEpCAlbHbIE YueOHbBIE
necTBUs BBIMTyCKHUK HayduTCS: UCKaTh U HAXOAUTh 00OOIIEHHbIE CIIOCOOBI pelIeHHsl 3a1a4, B TOM
YHClie, OCYUIECTBIIATh Pa3BepHYThIM HMH(GOPMALMOHHBIA TMOUCK M CTaBUTh Ha €ro0 OCHOBE HOBBIE
(yueOHBIC M TIO3HABATEIbHBIC) 33/Ia4M; KPUTUYECKU OIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO C
Pa3HbIX MO3UIMN, pacro3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHHUKAX;
WCIO0JIb30BaTh PA3IMYHbIEe MOJIEIbHO-CXEMAaTUYECKUE CPEJCTBA IJIs MPEACTABICHUS CYILECTBEHHBIX
CBs3€M M OTHOIICHUM, a TaKKe MPOTUBOPEUMi, BBISIBICHHBIX B HMH()OPMALMOHHBIX HCTOYHUKAX;
HaXOJUTh U MPUBOJAUTH KPUTHUYECKHE apTyMEHTbI B OTHOIICHUM NCHCTBHI M CYKIEHHH IPYyroro;
CIIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUYaHHUSIM B OTHOUICHHMH COOCTBEHHOTO
CYXJICHHUS, pacCMaTpUBATh MX KaK pecypc COOCTBEHHOTO Pa3BUTHS; BBIXOJUTH 332 PaMKU y4eOHOTO
IpeaMeTa M OCYIIECTBIIATH IeJICHANPABICHHBIA MOMCK BO3MOXKHOCTEH [UIsl LIMPOKOTO IEpeHoca
CPEICTB M CHOCOOOB ACWCTBUS;, BBHICTPAWBAaTh WHAMBHIYaJbHYIO OOpa30BaTENbHYIO TPACKTOPUIO,
YUUTBIBasl OTPAHMYEHHUS CO CTOPOHBI JIPYTMX YYAaCTHHUKOB M PECYPCHBIE OTpPaHHUYEHHS; MEHSTh U
yIepKUBaTh  pasHble TMO3MIMKM B  [O3HABaTEeNbHON  JeATelnbHOCTH. KOMMYyHHKaTHBHBIE
yHUBEpCalbHbIe  Yy4yeOHble  JAeWcTBUS  BBIMYCKHMK  HAy4yuTCs:  OCYHIECTBIATH  JCNOBYIO
KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaKk BHYTpU 00pa3zoBaTENbHOI
OpraHu3aliy, TaK U 3a ee MpeAesaMu), IoI0UpaTh MapTHEPOB YIS JAETOBOM KOMMYHHUKAIIUU HCXOIS
13 co0OpakeHU pe3yIbTaTUBHOCTH B3aMMOJCHCTBHUS, a HE JJMYHBIX CUMIATHIA; PU OCYIECTBICHUH
IpyNnoBoi paboThl OBITH KaK PYKOBOJIUTEIEM, TaK M WICHOM KOMaH/bl B pa3HbIX poJix (reHepaTop
UIeH, KPUTHK, HMCIOJHUTEb, BBICTYMAIOMIMMA, SKCHEPT U T.[.); KOOPAMHHPOBATH U BBHIMOIHSATH
paloTy B YCIIOBHUSX peaIbHOTO, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aWMOJICHCTBHUS; pa3BEPHYTO,
JIOTUYHO W TOYHO WU3JaraTb CBOK TOYKY 3pPEHHs C HCIOJIb30BAaHHEM aJIeKBaTHBIX (YCTHBIX U
MIUCbMEHHBIX) SI3BIKOBBIX CPEICTB; paclo3HaBaThb KOH(IMKTOI€HHbIE CUTyallUd U IpPeJoTBpaliaTh
KOHQUIMKTBI O UX aKTMBHOM (pa3bl, BBICTpaMBaTh JEIOBYIO U 00pa30BaTEeNbHYI0 KOMMYHMKAIHUIO,
n30erast INYHOCTHBIX OLIEHOYHBIX CYXICHUH.

[IpenmeTHbie pe3ynbTaThl

BbinycKHHK Ha 6a30BOM YpPOBHE HAYUYHTCH:

JIEMOHCTPUPOBATh HA IpUMEpPax pojib U MecTo (PU3MKK B (OPMHPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOM
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JEATeNbHOCTH JIIOJICH; TeMOHCTPUPOBATh HA MpPUMEpax B3aUMOCBS3b MEXKIY (U3UKON M JPYrHMH
€CTeCTBEHHBIMH HAyKaMH; YCTAaHAaBJIMBAaTh B3aMMOCBS3b C€CTECTBCHHOHAYUHBIX SIBICHHHA W
NPUMEHSATh OCHOBHBIC (PH3MYECKHe MOJENW Ui WX ONHUCAHUS U OOBSCHEHHUS; MCIOIb30BATh
nHpopManno0 (HU3NIECKOTO COACPIKAHUS NPHU PEIICHUN YYEOHBIX, NMPAKTHUYECKUX, MPOCKTHBIX H
MCCIIEI0OBATENILCKUX 33/1a4, HHTETPUPYsI HHPOPMAIHIO U3 PAa3IUYHBIX UCTOYHUKOB U KPUTUYECKU €€
OLIGHUBAS; pa3InyaTh U YMETh HCIIOJIb30BATh B y4eOHO-HCCIE0BATEIBCKON AEATEIEHOCTH METO/IbI
HAy4YHOTO TIO3HaHUS (HAOJIO/NEHHWE, ONMCaHHWEe, U3MEPEHHUE, HKCIIEPUMEHT, BBIJBIDKEHHE THIIOTE3HI,
MOJICTTUPOBAaHUE U JIp.) U (JOPMBI HAYYHOTO MO3HAHUSA ((PaKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha
IpUMepax WX POJIb U MECTO B HAyYHOM IIO3HAHHH; IPOBOJUTH MPSIMbIE U KOCBEHHBIE M3MEHEHHS
(GU3NYECKUX BEIUYMH, BBHIOMpas M3MEpPUTENbHBIE TPUOOPHI C Y4ETOM HEOOXOJMMOW TOYHOCTH
M3MEpEHUH, MJIAHUPOBAThH X0/ U3MEPEHUH, MMOJTydaTh 3HAUCHHE U3MEPSIEMOI BETMYMHBI U OLICHUBATh
OTHOCHTEJIbHYIO IOTPEUTHOCTD I10 3aJIJaHHBIM (popMysam;

MPOBOJIUTH HCCIIEIOBAHUS 3aBHUCHUMOCTEH MEXIy (DU3MUYECKMMH BEIWYMHAMH: TPOBOIHTH
M3MEPEHUsT W OTPEACSITh Ha OCHOBE HWCCIICJOBAaHMS 3HAUCHHE IapaMeTpOB, XapaKTEPH3YIOIIUX
TaHHYIO 3aBHCUMOCTh MEXIY BEJIHMUYMHAMH, W JETaTh BHIBOJ C YYETOM IOTPEIIHOCTH M3MEpEHHIA;
WCTIONb30BaTh JIISl OMHCAaHUS XapakTepa TPOTEKaHUs (UIUUIECKUX MPOIECCOB (PHU3MUECKHe
BEJIMYUHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEXKy HUMH; HCIIOJIb30BATh ISl OMUCAHUS XapaKTepa
MpOTeKaHHsT (PU3NYECKUX TIPOIECCOB (DM3UYECKHE 3aKOHBI C YYETOM T'PAaHUI] WX TPUMEHHMOCTH;
pemaTh KadecTBEHHBIE 3a/aud (B TOM YHCJIE M MEKIPEIMETHOTO XapaKTepa): UCTIOJIb3ys MOJCIH,
¢bu3nveckne BEIWYMHBI M 3aKOHBI, BBICTPAWBATh JIOTHUYECKH BEPHYIO IEMOYKY OOBSCHEHHUS
(moka3zarenbCTBa) MPEUIOKEHHOTO B 3aJ1aue Mpoliecca (SBJIEHUs); pellaTh pacueTHbIE 3aJauu C SIBHO
3aJlaHHOM (PU3MYECKON MOJEbl0: Ha OCHOBE aHalHM3a YCJIOBHUS 33JaYd BBIACNATH (U3NYECKYIO
MOJIeNTb, HAXOJWUTh (M3WYECKHE BEIMYMHBI W 3aKOHBI, HEOOXOIMMBIE M JIOCTaTOYHBIC IS e
peleHusi, TPOBOTUTH pPACYeThl W TPOBEPSATH IMOJYYCHHBIH pe3yNbTaT; YYUTHIBATH TPAHHIIBI
IPUMEHEHMs] M3Y4YEHHBIX (U3NYECKUX MOJENed NpHU pelleHHH (PU3MUECKUX U MEXIPEAMETHBIX
3aJa4y; MCMOJIb30BaTh MH(GOPMALMIO M NPUMEHATh 3HAHWA O MPUHIOMNAX PAOOTBl U OCHOBHBIX
XapaKTEepUCTUKAX M3YYEHHBIX MAIIUH, IPUOOPOB U JPYrUX TEXHUYECKUX YCTPOWCTB Ui pEILEHUs
IIPAKTUYECKUX, Y4EOHO- MCCIEJOBATENbCKUX M IPOEKTHBIX 3aJad; HCIONb30BaTh 3HAHHUA O
(du3HvIecKuX 00BEKTaX M MpoIeccax B IMOBCEIHEBHOW KU3HM JJisA oOecriedeHus 0€30MacHOCTH MpHU
oOpamieHUH ¢ NOpuOOpPaMHU M TEXHUYECKUMH YCTPOMCTBAaMM, JUIl COXPAHEHHUs 370pOBbi U
COOJIOJICHUS. HOPM 3KOJIOTMUYECKOI'O MOBEIEHUS B OKpY)KaroLle cpese, Ui NPUHATHUSA pelleHUi B
IIOBCEJHEBHOM JKU3HHU.

BbinyckHHK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUThCS:

[IOHUMAaTh M OOBACHATH IEJIOCTHOCTh (DU3NYECKON TEeopuH, pa3audaTh TpaHULBl €€
IPUMEHUMOCTH U MECTO B DSy APYruxX (PU3MYECKMX TEOpHii; BiaJeTh NpPUEMaMU HOCTPOCHMS
TEOPETHUECKUX JI0KA3aTeNbCTB, & TAKXKE NPOrHO3UPOBAHMS OCOOEHHOCTEH MpOTeKaHUs (GU3NYECKUX
SBJICHUM M TPOLECCOB Ha OCHOBE IOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB M JI0OKA3aTENbCTB;
XapakTepu30BaTb CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJIAralOllMMH HAyYHbIMM HOHATUSIMMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, M0JI€), ABUKEHUE, CUIIA, SHEPIHsl; BBIIBUIaTh TUIOTE3bI
Ha OCHOBE 3HaHUS OCHOBOIIOJIATAIOUINX (PU3UYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB; CAMOCTOSTEIBHO
IUTAHUPOBATh M NMPOBOAUTH (PU3NYECKHUE IKCIEPUMEHTBI; XapaKTepu30BaTh II00aabHbIe TPOOIEMBI,
CTOSILIIME TIepe]] YeJOBEUECTBOM: IHEPIeTUUECKUE, ChIPHEBbIC, KOJIOTHYECKHE, — U POJIb (PU3HUKU B
pelIeHNH ATUX MpobsieM; pemaTh MPAKTUKO-OPUEHTUPOBAHHbIE KAaueCTBEHHBIE W PacueTHbIE
¢u3nyeckue 3agauu ¢ BIOOPOM (DU3NYECKON MOJEH, MCIOJIb3ys HECKOJIBKO (PM3NYECKUX 3aKOHOB
i (HopMyn, CBA3BIBAIOLIMX HM3BECTHbIE (PU3MUYECKHE BEIMYUHBI, B KOHTEKCTE MEXIPEIMETHBIX
cBsizel; OOBSCHATH NPUHLUUIBI PabOThl M XapaKTEPUCTHUKH HM3YYEHHBIX MAallUH, HOpUOOPOB H
TEXHUYECKUX YCTPOUCTB;

OOBSICHATh YCIIOBUS NMPUMEHEHUS (PU3MUECKUX MOJIeNIel MpH peleHuH (PU3NYECKUX 3ajad,
HaXOJIUTh AJEKBATHYIO MPEJIOKEHHOHN 3a7aye (U3UYECKYI0 MOJIeNb, pa3peliath npobiaeMy Kak Ha
OCHOBE MMEIOUIMXCS 3HAHWW, TaK M TPU THOMOIIM METOJOB OLEHKH. MOHMMAaTh M OOBSICHSITH
LEJIOCTHOCTh (DU3UYECKON TEOpUH, pa3inyaTh IPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PALY APYrHX
(GU3NYEeCKUX TEOpHii; BIAJETh NpPUEMAaMU IOCTPOEHHUS TEOPETUYECKHX J0Ka3aTelbCTB, a TaKKe
MIPOTHO3UPOBAHMUsT O0COOEHHOCTEH NpoTeKaHus (PU3NYECKHX SIBICHUW M MPOIIECCOB HA OCHOBE
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IMOJIYYCHHBIX TCOPCTHUYCCKUX BBIBOJOB U JOKA3aTCIIbCTB, XapaKTCPU30BATL CUCTCMHYIO CBA3b MCKIY
OCHOBOIIOJIaratOliMM HAYYHBIMHU TNOHATUAMU: IMMPOCTPAHCTBO, BPEMs, MATCPHUA (BGH_IGCTBO, HOHG),
ABWXCHUC, CHJIA, OHCPrUsd; BbIIABHUIaTb THUIIOTE3bl Ha OCHOBC 3HAaHHWA OCHOBOIIOJIAraromunx
(bu3HUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB; CAMOCTOSITEIIFHO IUIAHUPOBATH U MIPOBOAUTH (PH3UUECKHE
OKCIIEPUMEHTHI; XapaKTepU30BaTh TIJIO0ANBHBIC MPOOJIEMBI, CTOSIIME TIEPe]] YEIOBEUECTBOM:
SHEPTreTUYECKUE, CHIPbEBbIC, IKOJOTHUECKUE, — U POJIb (PM3UKH B PEIICHUH 3THUX IpoOjeM; pemarhb
IMPAKTUKO-OPUCHTUPOBAHHBLIC KAYCCTBCHHBLIC MW PACUCTHLIC C];)I/IBI/I‘-ICCKI/IC 3agadu  C BI)I60p0M
(GU3NIEeCKON MOJENH, WCHOJb3ysd HECKOJIbKO (H3MUYECKMX 3aKOHOB WM (POpMYJ, CBS3BIBAIOLINX
HNU3BCCTHBIC (1)I/I3I/I'-I€CKI/IC BCJIMYUHBI, B KOHTCKCTC MCKIPCIMCTHBIX CB$I3GI\/JI; O6’I)$[CH$ITI) MMPUHIUIIBL
paboTHl M XapaKTEPUCTUKU M3YyYCHHBIX MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB; OOBSCHSTH
YCJI0BHA HNPHUMCHCHUA (1)I/I3I/I‘IGCKI/IX MOI[GJICﬁ IIpru PCIICHUU (1)I/I3I/I'-ICCKI/IX 3aJad, HaXOIUThb
aJIeKBaTHYIO TPEJIOKEHHOU 3amaue (pu3MuecKyro MoJienb, pa3pemarh NnpolieMy Kak Ha OCHOBE
NMCIOIINXCA 3HaHHI>i, TaK U IIpyA IOMOIITU METOJOB OLICHKHU.
TemaTnueckoe njaanuposanue 10 kiacc

Ha3zBanue TeMbl Bcero uacos

MexaHuka 35

MounekynsipHas ¢pusuka. TensaoBble sIBICHUS 16

OCHOBBI JIEKTPOAMHAMUKH 15

Wrorosas koHTposbHas paboTa 1

s |w|N(-|Z

O6o0matroniee MOBTOPEHUE 1

Hroro 68

KanengapHo-temaTuuyeckoe njiaHMpoBaHue ypokos ¢pusuxu B 10 Kiacce
(2 yaca B HeJ1leJI10)

Ilaan dDakrt Ha3Banue pa3neina, rjiaBbl, ypoKa

MexaHnuka

I'naBa 1. Kunemaruka Touku (12 yacon)

duznka kKak HayKa. HaquLIe MCTOJbI IMO3HAHUA OKPYXXKaromero
MHpa KW HX OTIHYHUA OT JAPYrux METOAOB IIO3HAHMHA. Ponw
OKCIICPUMCHTA U TCOPHUHU B ITPOLECCE TO3SHAHUA ITPUPO ABI

MonenupoBanue ¢Gu3nyecKux SBICHUN U mpoueccoB. Hayunbie
runote3bl. Ousznueckrue 3akoHbl. Duznueckue TEOpUH. | paHUIIbI
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB M TEOPUI

MexaHudueckoe JBHKEHHE M €r0 BHUJbI. I[BI/I)KeHI/Ie TOYKH H TCJIA.
ITonoxxenue TOYKU B IIPOCTPAHCTBC

CriocoObl ONmUCcaHus JBHIKXCHMUA. Cucrema oTcuéra. HepeMemeHHe.
CKOpOCTB PaBHOMCPHOI'O HpﬂMOJ’IHHCﬁHOFO JBUKCHU A

ypaBHeHI/IC PaBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHMKCHU A

MrHoBeHHas CKOPOCTh. CnosxeHue CKOpOCTeﬁ

YCKOpeHI/Ie. Z[BI/DKGHI/IC C INOCTOSAHHBIM YCKOPCHUCM

N OO

YPaBHCHI/Ie ABUIKCHUSA C TIOCTOSIHHBIM YCKOPCHUCM. CKOpOCTL npu
JABUKCHUHU C IIOCTOSAHHBIM YCKOPCHUCM

CBo0OOgHOE ITaZIeHUE TEN

10

PaBHOMepHOe ABHMIKCHHUC TOYKH IO OKPYKHOCTHU

11

Pemienue 3amad mo teme «OCHOBBI KHUHEMATHKH

12

KOHTpOJ'ILHaH pa60Ta o Teme «OCHOBBI KHHEMATHKH

I'naBa 2. 3akonbl Mmexanukn HbroToHa (4 yaca)

13

OcCHOBHOE YTBEpXKICHHUE MEXaHUKU. MarepuanbHas TOYKa.
IIepsriit 3ak0H HproTOHA

14

Cuna. CBs3b MEXAYy YCKOPEHHEM U cuUiol. Bropoil 3akoH
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Hrrotona. Macca

15 Tperuii 3akoH Herorona. Eqununsl maccel u cuibl. [loHaTue o
CUCTEME €IMHUI]

16 NCO u  nOpuHOMO ~ OTHOCUTENBHOCTH B MEXAHHKE.
[IpenckasarenpHas cujla 3aKOHOB KJIACCHYECKOM MEXAaHHKH.
["panuLIBI TPUMEHMMOCTH KJIIACCUYECKON MEXAHUKH
I'naa 3. Cuibl B Mexanuke (8 yacoB)

17 Cunet B mnpupone. Cuiabsl BCEMHUPHOIO TATOTEHUSA. 3aKOH
BCEMUPHOIO TArOTeHUs. | KocMuUecKasi CKOpocThb

18 Hcnonb3oBaHue 3aKOHOB MEXaHUKHU JUIsl OOBSICHEHUS JBUKEHUS
HEOECHBIX TeJI U Ui pa3BUTUSI KOCMUYECKUX MCCIEA0BaHUM

19 Hedopmanus. Cunsl ynpyroctu. 3akoH ['yka

20 Ponb cun tpenuns. Cuiibl CONPOTUBIICHUS TIPH IBIXKEHUU

21 JlaboparopHas pabGota no Teme «l3yueHue OBUKEHHUS Tena IO
OKPY>KHOCTH HOJI ACWCTBUEM CHJI YIIPYTOCTHU U TSHKECTU»

22 Pemenne 3amau o reme «J{mHaMHUKa»

23 KontponeHast pabora mo Teme «OcHOBBI auHaMHUKH. CHITBI B
IPUPOIEN

24 Koppexuust 3YH no pesynbrataM KOHTPOJIBHOW pabOThI 1O TeMe
«OcHOBBI TuHaMUKU. CUJIBI B IPUPOIEN
I'nasa 4. 3axkoH coxpaHeHusi uMnyJbca (2 yaca)

25 Nmnynsc MatepuansHO#t Touku. pyras dopmynuposka |l 3akona
HproTrona. 3aKOH coOXpaHEHUs UMITyJbCca. PeakTHBHOE IBH)KEHHE

26 Pemenne 3aga4 mo reme «3aKOH COXpaHEHUS HMITYJIHCAY
I'naBa 5. 3akoH coxpaHeHusi JHepruu (8 yacos)

27 PaGora cuibl. MomHocTh

28 Oneprus. Kuaerndaeckas sHeprus

29 Pabota cunbl Tspkectn. PaboTa cunel ynpyroctu. [loTennmanpHas
SHEprus

30 3aKOH COXpaHEHHs DJHEPrudM B MEXaHUKE. YMEHBIICHHE
MEXaHUYECKOM SHEPTrUU CUCTEMbI O] IEHCTBUEM CHII TPEHHUS

31 JlaGopatopHast pabota mo teme «M3ydeHue 3aKOHA COXpaHEHUS
MEXaHUYECKOM SHEPTUm»

32 Pemenue 3aga4 no teme «3aKOHBI COXPAHEHUS! B MEXaHUKE»

33 Pemenue 3aga4 o teme «3aKOHBI COXpAHEHUS! B MEXaHUKE»

34 KonTtponpHas pabota no Teme «3aKOHBI COXpAHEHUS! B MEXaHUKE»
I'naBa 6. PapnoBecue a0co0THO TBEPABIX Ted (1 yac)

35 PaBnoBecue Ten. IlepBoe ycrmoBue paBHOBecHs TBEPIOrO TeJa.
MowmeHT cuibl. Bropoe ycnoBue paBHOBecHs: TBEPJIOTO Teja
Mouekyasipaas ¢puzuka. TensioBbie siBJIeHNUS
I'maBa 7. OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCcKoil Teopuu (3
yaca)

36 OcHoBHble nonoxxenuss MKT. Bo3HUKHOBEHHE aTOMUCTHYECKOM
TUIIOTE3bl CTPOEHUs BEIIECTBA M €€ SKCIEPUMEHTAJIbHbIE
nokasarenbcTBa Pazmepsl Monekyn. Macca monekyi. KonumdectBo
BELIECTBA

37 bpoynoBckoe nBwxkenue. CuHiabl B3aMMOJEHUCTBHUS  MOJIEKYJ.

Ctpoenue ra3o00pa3HbIX, )KUJKUX U TBEPABIX Tel




38

Uneansupiii Ta3 8 MKT. Mogens uaeansHoro rasa. Cpennee
3Ha4YECHME KBAJpaTa CKOPOCTU MOJIEKYJIBI.
OcnoBHoe ypaBHeHue MKT

I'naBa 8. Temmnepatrypa. JHeprusi TeIJIOBOI0 BHKEHHUS
MoJIeKy.JI (2 yaca)

39 Temneparypa ®w  TelioBoe  paBHOBecwe.  OmpenerncHue
TeMIeparypbl. AOcoitoTHas Temneparypa. Temmeparypa — Mepa
CpeIHEH KUHETUYECKON DHEPTUU MOJIEKYJ

40 M3Mepenne cKopocTel MOJIEKYT ra3a
I'naBa 9. YpaBHeHHe COCTOSIHUSI WAeabHOr0 rasa. I'azoBble
3aKkoHbI (4 yaca)

41 YpaBHEHHE COCTOSIHUS UJICATbHOTO Tra3a. ['a30BbIe 3aKOHBI

42 JlabopaTtopnast pabota o TeMe «OmnbITHas TPOBepKa 3aKoHa [ ei-
JIroccaka»

43 Pemenne 3anauy no teme «OcHoBHOe ypaBHeHHMe MKT. I'a3oBbie
3aKOHBI»

44 Koutponsnast pabora mo teme «OcHoBHOe ypaBHeHune MKT.
I"a30BBIE 3aKOHBD
I'naBa 10. B3aumHoe mnpeBpaineHue skuaxkocteid u rasos (1
qac)

45 Hacpimennsiii map. 3aBUCUMOCTh JIaBJIEHUS HACHIIIEHHOIO Iapa
oT TeMneparypsl. Kunenue. BaxxHocts Bo3myxa
I'nasa 11. Teépabie Tesa (1 yac)

46 Kpucrammueckue, amopdusie Tena. CTpoeHHE W CBOMCTBA.
[TpakTHyeckoe MpUMEHEHUE B MOBCEIHEBHOM KU3HU (PU3NYECKUX
3HaHWI O CBOMCTBAX ra30B, JKUAKOCTEH M TBEPABIX TEI; 00 oXpaHe
OKpY>Kalolleu cpeibl
I'naBa 12. OcHOBBI TEPMOAMHAMUKH (5 4ACOB)

47 Buayrpennss sueprus. PaGora B Tepmomunamuike. KommdecTtBo
TEIUIOTHI

48 [lepBbiii 3aKkoH TepMmoauHamuKu. lIpuMeHeHue mepBoro 3akoHa
TEPMOJIMHAMHKH K Pa3JIMYHBIM MPOIEccam

49 HeoOparumocth  mporieccoB B mpupoje. Bropoil  3akoH
TepMoauHaMHUKU. CTaTUCTHYECKOE UCTOJIKOBAaHUE HEOOPATUMOCTH
IPOIIECCOB B MPUPOJIEC

50 [Ipunnuner npeiictBus TteroBbix aBurareneid. KIIJ[ TemioBbix
IBUTaTesei

51 KonTtponbHas padota o teme «TepMoauHaMHUKay)

OCHOBBI JIEKTPOAUHAMHUKH
I'masa 13. Jaekrpocratuka (6 4acos)

52 DNEKTPUYECKUM 3apsij U DJIEMEHTAPHBIE YACTULIBl. DJIEKTpU3aIHs
TeJ. 3aKOH COXPaHEHUS ANEKTPUUECKOTOo 3apsiia. OCHOBHOW 3aKOH
3NEKTpPOCTaTUKU — 3akoH Kynona. EnuHuna »1eKTpU4ecKoro
3apsiia

53 Onekrpuyueckoe moJie. Hampsyk€HHOCTh 3IEKTPUYECKOTO TOJIA.
[Ipunnun CYIepHO3ULINU MOJIEH. CuiioBbie JUHUU
3eKTprUUecKoro nosist. Hanpssk€HHOCTD MOJIs 3apsKeHHOTO 1apa

54 [IpoBogHMKM B 3JIEKTPOCTATUYECKOM TmoJie. JludnekTpuku B

QJICKTPOCTATUUICCKOM TI0JIC. I[Ba BUIa JUDJICKTPUKOB.
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[Tonspusanus IUAIEKTPUKOB

55

[loreHnmanpHas 53HEprus 3apspKEHHOIO Tejla B OJAHOPOIHOM
JJIEKTPOCTATUYECKOM 10J€e. [loTeHnman 31eKTpoCTaTUHYeCKOro
10JI ¥ Pa3HOCTb NOTEHUHUANOB. CBs3b MEXIYy HaNpsKEHHOCTHIO
DJIEKTPOCTATUYECKOTO  IOJNsL M PA3HOCTBIO  IOTECHLMAJOB.
OKBUINIOTEHLIMATIbHBIE TIOBEPXHOCTU

56

OnexTpoéMkocTh. Enununsl snextpoémkoctd. KoHaeHcaTopsl.
OHeprus 3apsKEHHOTO KOH/JIEHCATOPA. IIpumenenune
KOHJICHCAaTOPOB

57

KonTtponbHas pabora o teme «IeKTpOCTaTHKA

I'naBa 14. 3aKoHbI NOCTOSIHHOTO TOKA (6 YacoB)

58

Onekrpuyeckuii Tok. Cumia Toka. YCIIOBHs, HEOOXOJUMBIC st
CYIIECTBOBAHUS JJICKTPUYECKOTO ToKa. 3akoH Oma i ydacTka
nenu. ConpoTuBIeHNUE

59

Onektpuyeckue 1enu. llocnenoBatenbHoe H  TMapauiebHOE
COEIMHEHHE MPOBOJHUKOB

60

JlaGopaTtopnast paboTta no Teme «M3ydeHue mocae0BaTeIHLHOTO U
napaJIeIbHOTO COCTUHEHHUS TIPOBOTHHKOB)

61

PaboTa 1 MOIITHOCTH TIOCTOSIHHOTO TOKA. DJIEKTPOABMIKYIIAS CHIIA.
3akoH OMa 11 HOJIHOU LU

62

Jlabopartopnast padora no teme «M3mepenue DJ1C»

63

KOHTpOJ'IBHaH pa60Ta 0 TeMe «3aKOHBI ITOCTOSTHHOTO TOKaY

I'naBa 15. DiekTpudecKkuii TOK B pa3JIH4YHbIX cpeaax (5 4acoB)

64

DnexTpuueckas IPOBOAUMOCTh Pa3IMYHBIX BEIIECTB.
DNEKTPUUECKUN TOK B MOJTYIMPOBOTHUKAX

65

DJeKTprUYecKass MPOBOJUMOCTD IOJYIPOBOJIHUKOB MPHU HAIWYUHU
npuMeceid. DIEKTPUUECKU TOK Yepe3 KOHTAKT MOJYIPOBOJIHUKOB
p- u n-tunoB. [lorynpoBoIHUKOBBII 110

66

TpaH3ucTopsl.  DNEKTPOHHBIE MYYKH. DJIEKTPOHHO-Ty4eBas
TpyOKa. DIEKTPUUYECKUN TOK B JKHJKOCTSIX. 3aKOH AJIEKTPOJIM3A.
ONeKTpuyeckuii TOK B  ra3ax. HecamocrosTenbHbli U
CaMOCTOSTENBHBIN pa3psaabl. [1nazma

67

Htoropas KOHTPOJIbHAA pa60Ta

68

O6o611aro1ee NOBTOPEHNE




HUTorosasi KOHTpOJILHAsA padoTa
1.YTo Ha3BIBAIOT MEXaHUYECKHUM JIBM)KEHHEM Tena?
a)BceBo3MOXKHbBIE U3MEHEHUS, TPOUCXOIAIINE B OKPYXKAIOIIEM MHUPE.
0)3MeHeHHE ero TOJIOKEHHUS B IPOCTPAHCTBE OTHOCUTEIILHO JIPYTUX TEJl C TCUSHUEM BPEMEHHU.
B)/IBI>KEHME, TTPU KOTOPOM TPAEKTOPUHU BCEX TOUEK TeJla aOCOIIOTHO OJMHAKOBBI.

2. 3a mepBbIit yac aBToMOOMIIb TIpoexan 40kM, 3a cnemyromue 2 yaca emeé 110xkm. Haitaure
CPEIHIOI0 CKOPOCTh IBMKCHHSI aBTOMOOWIISL.  a) 40 kM/4 0) 50 xkm/a  B) 110 km/4a
r)150 km/u

3. JIBIKeHMe Tena 3ajaHo0 ypaBHeHHeM: x=60+5t-10t?. HayanpHas CKOpoCTh ABMKEHHUS TeJa =

, €0 YCKOpEHHE = , TepemelneHue 3a lc =

4.Teno nBurasoch paBHOMEPHO Ha y4acTKe C, yckopeHue Ha yyactke 0-5c¢ =
2

Mm/c”.

£

5.Ipyxuny xéctrkocthio 40H/M cxxanm Ha 2cM. Cuiia yipyrocTy paBHa:

a)80H ©6)20H B)8H r)08H nm)0,2H

6.Kyzna HampaBiieH BEKTOp UMITyJibca Tena?

a) B HaNpaBJICHUU JBM)KCHUS TeIa 0) B HaNpaBJIEHUU YCKOPEHUS Tea,

B) B HAIIPABJICHUU JICHCTBUS CHIIbI I') UMITYJIbC TeJa — CKaJIIpHas BEJIMYUHA.
7.Ha kako#i BbICOTE NMOTEHIMAIbHAs SHEPTHUs Tesia Maccol 3 kr paBHa 60 J[x?

a)2Mm 0)3m B) 20 M r)60m 1) 180 m

8.Uto sBisiercs numHuM B 3-X nosoxeHusx MKT:

a) BCE BEI[ECTBA COCTOST U3 YACTHII 0) 4acTHUIIBI IBUXKYTCS OECIIOPSIIOYHO

B) YaCTHULBI APpYT C APYT'OM HC COYAAPAIOTCA B) IpUu ABMKCHUHN YaCTULIBL B3aHMOﬂCﬁCTBy10T
JIpYT C IPyrom

9.Macca renus B cocyze paBHa 4 1. CKOJIBKO aTOMOB TeJIisl HaXOJIUTCS B cocye? (MospHast
Macca reius 4 T/MoJb) a)102  6)4*10%° B) 6*10%° r) 12*10% x) 24*10%

10. Kak n3meHuTCs JaBiIeHUE UACATBHOTO rasa, €ClIM CPEeIHsAsA KBaJpaTUUHasl CKOPOCTb
MOJIEKYJI YBEJIMYMUTCA B 3 pa3a?  a) yBeIMUUTCS B 9 pa3 B) yBEIMUUTCS B 3 paza a)

YMEHBIINTCS B 9 pa3 B) yMEHbIINTCS B 3 pasa
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11. Kakoe 3nauenue remnepatypsl o mkaie Lenscus coorBerctByer 300 K mo aGcomroTHOMA
mkane Kenbuna?

a)-573°C  0)-27°C  B)+27°C 1) +573°C
12.IIpouecc, mpoucxXo Uil IpU NOCTOSIHHON TEMIIEpaType, Ha3bIBAETCH. . .
a)u300apHBIM  0)M30TEPMHUYECKUM B)U30XOPHBIM r)aaradaTHBIM

13. Onpenenute paboTy UacambHOTO Ta3a Ha yyactke 1—2: a) 1 [k 6)2 Jx B)40 x 1)
80 Ix m) 200 dx

. 1la
- — —
3 __1{____+2_
e
D 0y
0 0 20 -

14.0npenenute gaBIE€HUE OJTHOATOMHOIO HACATHHOTO ra3a ¢ KOHIEHTPAIIMENR MOIEKYIT 10%M78
npu temmeparype 100K.  a) 1,38 [1a 6)100Ila  B)138TIa 1) 10%Ila

15. TenyoBast MairHa 3a HUKJI OT HarpeBaTes MmojiydaeT KoJndecTBO TertoTel 100 [k u
oTaaet xoJoauiabHuKy 75 JIx. Uemy paBno K.I1./I. mamuub! ?

a) 75% 0) 43% B) mpuMepHo 33% r) 25%

16.Kakoe u3 nepeqyrcIeHHbIX HI)KE CBOMCTB SIBJISIETCS 00s13aTEILHBIM MPU3HAKOM aMOP(HOTO
Tena’?

a) TUIACTUYHOCTh ~ 0) MPO3PAavYHOCTh  B) AaHU3OTPOIHUS T) U30TPOIIHS

17.Kak u3meHHUTCs cujia KyJTOHOBCKOTO B3aMMOJICUCTBHS IBYX HEOOIBIINX 3aPSKEHHBIX 111apOB
IIPH YBEJIMYEHUH PACCTOSIHUS MEXAY HUMH B 3 pa3za?

a) yMEHbIIUTCA B 3 paza 0) yBenW4HUTCS B 3 paza  B) yBEJNIUYUTCS B 9 pa3  T') yMEHBLIUTCS B

9 pa3

18.3apsn 6 Kin nepemeniaerca Mex1y TOYKaMH C pa3HOCThIO oTeHuuanoB 2B. Uemy paBHa
paboTa, coBepIlieHHas: KyTIOHOBCKUMU CHIIaMuU? a)3Jbx ©0)12]x B)1/3x 4)72
JIx

19.Kak u3meHHuTCS QJICKTPOCMKOCTD IIJIOCKOTO KOHACHCATOPA MPH YBCIIMYCHUHU TJIOMTa 1N
IUTACTUH B 2 pa3a 1 OAUHAKOBOM pPACCTOAHUN MCIKIAY HUMH?

a) YMEHBIINUTCS B 2 pa3a 0) yMEHBIIUTCS B 4 paza B) YBEJIMUUTCS B 4 pa3a TI) yBEIMUUTCS B
2 pa3a
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20.0Ompenenuth oo1Iee conpoTuBieHue menu Ha pucyHke. (R1 = R2=R3=9 Om; R4 =Rs =2
OmMm; Re =4 Om).

L SEN
= k

a)50m  0)350m B) 12 Om r) 150m o) 42 Om

21.KakoBa cuia Toka B JIEKTpUUECKON 1ienu ¢ 3¢ 6B, BHemHuM conpotusienueM 11 OM u
BHYTpeHHHUM comnpoTtuBieHuem 1 Om?  a)20m 6)30Om B)0,50M 1) 120M

22.3a kakoe BpeMsl JJIEKTPUUECKHUI TOK Ha ydacTKe IeNu coBepiiaet padoty 6 Ik, ecnu
HanpspKeHUE Ha yJacTKe Lienu paBHO 2B, a cuna Toka B nenu 3A? a)26¢ 0)9c
B)4c 1)lc

23.Kakum TUIIOM NPOBOJAMMOCTH 00J1a1at0T MOIYIPOBOAHUKOBBIE MaT€pHaIIbl C TOHOPHBIMU
MIpUMECIMHU?

a) B OCHOBHOM JJIEKTPOHHOM  ©) B OCHOBHOM JIBIPOYHOM B) B paBHOI Mepe 3JEKTPOHHOM U
JBIPOYHOM

24 .KaknuMM HOCHUTEIISIMH 2JIEKTPUUYECKOTO 3apsi/ia CO3AETCS MIEKTPUUECKUH TOK B ra3ax?

a) SJIEKTPOHAMU 0) MOJIOKUTETHHBIMHU M OTPHUIATSIIBHBIMA HOHAMU
B) TIOJIO)KUTEIBHBIMU U OTPUIATEIHHBIMA HOHAMH U AJIEKTPOHAMH T') QJIEKTPOHAMH U
TBIPKaMH

25. 3ajaua: pabounii ¢ yckopeHneM 1M/c? TamuT mo 6eTOHHOMY MOy IPy3, IPHKIABIBAS IPH
stom cwry 250H. Haitaure maccy rpysa, eciau Ko3pGUIUEHT TPEHUS L Tpy3a 00 1MOJI COCTABIISIET
0,15.

Hopwmsr oniennBanms: saganus Nel-24 - 1 Gan
3aganue Ne25 - 4 Gawia

banibl Onenka
12-17 6annos 3
18-25 6annos 4
26-28 0amoB 5
OTBETHI:
112]3 4 |5/6|7|8/9|1 |1 (1112|111 |1112|2|2|2|2]|25
012 |3(4|5|6 |78 0111123 |4
6[0|5- |5 |r|ala|B|B|a o|/Bla|r|r|r|6]|r|a|B|r |a|B |10
10; | 9; 0
55 |0,
4
TemaTnueckoe nuiannposanue 11 kaace
Ne Ha3Banue TeMbl Bcero yacoB
1 OCHOBBI NIEKTPOIMHAMUKHU 14
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2 Konebanus 1 BOJHbI 21
3 OnTuka 16
4 KBanroBast usuka 14
S) IloBTOpEHNE 3

Htoro 68

KanennapHo-remaTuyeckoe njiaHupoBaHue ypokoB ¢usuku B 11 kiaacce

(2 yaca B He/IeJII0)

Ne Ili1an dDakrt Ha3Banmue pa3jaena, rjaBbl, YpOKa
OcHoBbI dJ1eKTpoguHaMuKkH (14 yacoB)
I'naBa 1. MarauTHoe noJie (5 yacoB)

1 OnexTpuueckuil Tok. BzanmoperictBue TokoB. MarHUTHOE MOJIE.
Bekrop marHUTHON MHAYKIMH. JINHUM MarHUTHOW MHIYKIIUU

2 Monaynb BekTOpa MarHuTHOW nHAyKuuu. Cuna Ammepa.
DNEKTPOU3MEPUTENbHbIE TPUOOPHI

3 JlabopartopHnast pabota o teme «Habmronenue neiictBust
MarHUTHOTO TIOJISI HA TOK»

4 JleficTBre MarHUTHOTO TOJISL HA JABWKYyIIHCs 3apsaa. Cuna
Jlopenna. I'pomkoroBoputens (JUHAMUK)

5 MarHuTHbIE CBOMCTBA BEIIECTBA
I'nasa 2. JjiekTpoMaruuTHasi MHAYKuMs (9 yacoB)

6 OTKpBITHE IIEKTPOMArHUTHON MHAYKIIMH. MAarHUTHBIN IOTOK

7 Hanpasnenne nHaykimonHoro toka. Ilpasuio Jlenna.
JlabopaTtopHnast pabota o Teme «l3ydeHue siBaeHUs
AIEKTPOMArHUTHOM MHIYKIIMH

8 3aKOH 3JIEKTPOMarHUTHOM MHIYKIUH. BUXpeBoe aneKkTpuieckoe
noJie

9 OJIC uHAYKIMHA B ABMKYIITUXCS POBOIHUKAX. MUKpohoH.
Marunutodon. bezonacHoe obparieHue ¢ ObITOBOM IEKTPO- U
paauoanmnaparypoit

10 Camonnaykius. MHTYyKTHBHOCTD

11 DHeprus MarHUTHOTO HOJIst TOKA. B3auMOCBSI3b 3JIEKTPHUUECKOT0
Y MarHUTHOTO TMOJIEH. DJIEKTPOMArHUTHOE 10JIe

12-13 Pemenne 3aga4 mo reme «DJIEKTPOMArHUTHAS WHIYKITHS

14 KonTponbHas paboTa no Teme «1eKTpOMarHuTHasE HHAYKLHSD
KoJieoanus n BoJinbI (21 yac)
I'aaBa 3. Mexannuyeckue Kojaedanusi (7 4acoB)

15 CB0OOIHBIE U BBIHY)KJIEHHBIE KOJIcOaHUs. Y CIIOBUS
BO3HUKHOBEHUS CBOOOIHBIX KOJeOaHui. MaTeMaTH4eCKuii
MasiTHUK

16 JluHnamuka koyiebaTenpHOro ABIKEHUs. ['apMoHUUeckue
Koje0aHus

17 JlaGopatopHas pabora o teme «M3MepeHue ycKopeHus
cBOOOJIHOTO Ma/IEHUsI C HOMOIIBIO MasiTHUKA

18 da3za konebanus. [IpeBpalieHre sHEpIUn Npu KojJeOaHHUsIX

19 Brinyxnennsie konebanus. Pezonanc. Ilpumenenune pezonanca
u 60pb0a c HIM

20 Penienue 3aa4 no reme «MexaHndeckue KojaeOaHusD»

21 KonTtposnpHast paboTa no teme «MexaHHUecKue KoJeOaHus»
I'nasa 4. DuekTpoMaruuTHble KoJe0anus (6 yacoB)

22 CBOOOIHBIE U BBIHY)KJICHHBIC DJIEKTPOMArHUTHBIE KoJeOaHus

23 KoneGarenbublit kKoHTYp. [IpeBpaiienue sHepruu npu
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SJICKTPOMAIrHUTHBIX KOJIEOAHUSIX

24 AHAIOTHUS MEXKTy MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJIeOaHUsAMU. Y paBHEHHUE, OTIUCHIBAOIEE KoJeOaTeIbHbIe
IPOLIECCHI

25 [lepemMeHHBIN IEKTPUUECKUM TOK. AKTUBHOE COIIPOTHBIIEHUE

26 KoHpaeHcaTop u KaTymka WHIYKTUBHOCTH B IISITH TEPEMEHHOTO
TOKa

27 Pe3onanc B anexTpuueckoy uenu. ['eneparop Ha TpaH3UCTOPAX.
ABTOKOJIE0AHUS
I'nasa S. IIpou3BoacTBO, Nepeaya U UCMOJb30BaAHUE
3JIeKTpUYecKoii JHeprum (4 yaca)

28 I'enepupoBanue ekTpudeckoit sHeprun. TpanchopmaTopsl

29 [Tpon3BOACTBO M UCTIOB30BaHUE AIEKTPHUECKON SHEPTHH.
ITepenaya snekTpos3HEprun

30 Pemenue 3a1a4 o Teme «AJIEKTPOMArHUTHBIE KOJICOAHU D)

31 KonTtponpHas paboTa o TeMe « IJIeKTpOMarHiuTHBIC KOJIeOaHUsD»
I'naBa 6. Mexannuyeckue BoJIHBI (1 yac)

32 BonHoBble siBeHHs. PactipocTpaHeHre MeXaHUIECKIX BOJTH.
Jlnvna BostHbl. CKOPOCTH BOJHBI. YpaBHEHUE OeryIieil BOIHbI.
Bounbl B cpesie. 3ByKOBBIE BOJIHBI
I'naBa 7. JjiekTpoMaruuTHbIe BOJIHBI (3 yaca)

33 DJIeKTPOMArHUTHBIC BOJIHBI M UX CBOMCTBA
DKCIepuMEHTATBHOE OOHAPY)KEHUE JICKTPOMATHUTHBIX BOJTH.
[110THOCTh MOTOKA 3IEKTPOMArHUTHOTO U3JIy4EHUs

34 N3o6petrenue paano A.C. [TonoemM. [IpuHIMNI paguocsszu
PacnpocTpanenue BosH. Pagnonokanust

35 [Tonsatue o teneBunenun. Pazsurue cpencts cBs3H. 3a4ET MO
TeMe «DJIEKTPOMArHUTHBIE BOJIHBI»
Ontuka (16 yacon)
I'naBa 8. CBetoBble BoJIHBI (10 yacoB)

36 Pa3BuTue B3rnan0B Ha pupoay ceera. CKOpOCTh CBETA.
[Tpuniun [tolirenca. 3akoH OTpaKEHUS CBETa

37 3akoH npenomiienus cBeta. [lonHoe oTpakenue

38 JlaGopaTtopHnas pabota 1o Teme «3Mepenue nmokaszaresns
IPETOMIICHUS CTEKIIa»

39 JIunza. [TocTpoeHne n300pakeHUs B JINH3E.
DopMyiia TOHKOH JIMH3BL. Y BEIUYEHUE JIMH3bI

40 Jlaboparopnas padoTa no teme «OnpeaeneHue ONnTHIeCKOn
CHJIBI M JOKYCHOTO PACCTOSIHUS COOMPAIOIIEH JTHH3BD»

41 Jlucniepcust cBera

42 Hutepdepentius mexannueckux BotH. MHTEpdepennns crera

43 Judpaxius mexanndeckux BoH. udpaxuus ceeta.
JudpakimonHas pemeérka

44 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cBeta.
[TonepeyHOCTh CBETOBBIX BOJH M JIEKTPOMArHUTHAS TEOPUS
cBeTa

45 KonTtponpHas paborta o teme «CBeTOBbIE BOJTHBD»
I'naBa 9. DjieMeHTBI TEOPUH OTHOCUTEJIBHOCTH (3 yaca)

46 3aKOHBI NEKTPOIUHAMUKY U MPUHITUT OTHOCUTEIHHOCTH.
[TocTynatel TeOprH OTHOCUTENHHOCTH. OTHOCUTENHHOCTh
OJHOBPEMEHHOCTH

47 OCHOBHBIE CJIEJICTBUS, BBITEKAIONINE U3 TIOCTYIATOB TEOPHUH
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OTHOCHTEIHFHOCTU. 3aBUCHMOCTE MacChl OT CKOpPOCTH.
PengruBucTckas IuHaMUKa

48

CBs13b MEXJ1y Maccoi M 3Hepruen

I'naa 10. U3nydenne u cnexktpsnl (3 yaca)

49

Bunel usnyuenuii. Mcrounuku cseta. CieKTpbl U CIEKTPAJIbHBIE
anmnaparsl

50

Bunel ciektpoB. CieKTpajibHbIM aHAINU3

51

NudpakpacHoe u ynbTpadmoIeTOBOC H3ITyUCHUSI.
PentrenoBckue styun. [1lkana 31€eKTpOMarHUTHBIX U3JIy4YE€HHAN

KBanroBas ¢pusuka (14 yacon)

I'naBa 11. CBeToBbIe KBaHTHI (3 yaca)

52

®dotorpdext. Teopus porordpdexra. ®otonsl. [Ipumenenue
doTorpdexra. DoTOITEMEHTHI

53

I'uniotesa ne bpoitns 0 BOJTHOBBIX CBOMCTBAX YaCTHII.
Kopnyckynsipao-BoHOBO# nyanu3m. COOTHOIIIEHKE
HeonpeaeneHHocTel ['elizendepra

54

3auét o teMe «CBETOBBIE KBAHTHI»

I'naBa 12. Atomuas ¢pusuka (3 yaca)

55

Crpoenue atoma. [Inanerapnas Mmoaens aroma. OMnbIThI
Pezepdopna. Keantossie nmoctynatel bopa. Moaens aroma
BOJI0opoia o bopy

56

Tpynnoctu Teopun bopa. KBantoBas mexanuka. Jlazepsi,
HCCIIEZIOBAHUE MTPOLIECCOB PabOTHI Jlazepa

57

3auét 1o Teme «AToMHas HU3HKAY)

I'naBa 13. ®u3uka aroMHOro siapa (5 yacon)

58

Metoap! HAOMIOCHHUS U PETHCTPALIMH SJIEMEHTAPHBIX YaCTHII.
OTKphITHE PaTUOAKTUBHOCTH. AJlb(a-, 6eTa- u raMma-
W3JIy4eHus. PamoakTuBHBIC TIPEBpaICHUS

59

3aKOH paJMOAaKTUBHOIO pacmaga M €ro CTaTUCTUYECKHI
xapaktep. Ilepuona momypacnana.
N3oTonbl. OTKpBITHE HEUTPOHA

60

CrtpoeHue aTOMHOTO siipa. Moenu CTpoeHUsI aTOMHOTO SIpa.
SnepHbie cuibl. DHEPrus CBsI3M aTOMHBIX siaep. SnepHbie
peakuuu. Jlenenue sep ypana. LlenHble sipepHble peakiuu.

S nepHblil peakTop

61

Tepmosinepubie peakiuu. [IpumeHeHme siIepHON SHEPTHHL.
[Tonyuenue paguoaKTUBHBIX U30TOIOB U UX MPUMEHEHHUE.
Bnusinue noHusupymomieil paguanii Ha >KUBbIE OPraHU3MBI.
Jlo3a u3nyuenus. MecnenoBanue npoueccoB paguoakKTUBHOTO
pacmajia, paboThl 103UMETPOB

62

KOHTpOJ'ILHaSI pa60Ta no TeMe «Du3rKa aTOMHOTO sapa»

I'naBa 14. DnemenrapHubie yacTuusl (1 yac)

63

9J'IeMeHTapHLIe HYaCTHUIIBI. TpI/I oTalla B PA3BUTHU (I)I/ISI/IKI/I
QJICMCHTAPHBIX YaCTHUII. CDYHI[aMeHTaJ'IBHLIe B3aUMOJECUCTBUS
OTKpBITI/IC TIO3UTPOHA. AHTI/I‘-IaCTI/II_UpI

I'naBa 15. Ctpoenne Beenennoii (2 yaca)

64

ConnHeynas cuctemMa. 3BE€3/1bl U HICTOYHUKU UX SHEPTUH.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKICHUU U 3BOJIOLIMHI
CouHiia 1 38311

65

INanaxTuka. [IpocTpancTBeHHbIe MaciITaObl HaOIIO1AEMOM
Bcenennoii. [Ipumenenne 3akoHOB (PU3UKHU /17151 OOBSICHEHUS
IpUPOIbI KOCMUYECKUX 00bekToB. Habmtonenue u onucanue
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JABUMXXCHUA HEOECHBIX TEll

IHoBTOpenue (3 yaca)

66 Pemenne 3amau
67 Hrorosas koHTpoJbHAS paboTa
68 IToxBenenue UTOroB
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