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INOSAICHUTEJIBHAS 3AITUCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsi Ha YpOBHe CpeiHero obiiero o6pa3oBaHus
paspaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHWM K pe3yjbTaTaM OCBOEHUS OCHOBHOI
oOpasoBarenbHON mporpammel, mpezactaBieHHblx B ®I'OC COO, a Takke ¢ y4&TOM
(henepanbHON paGouedl TMPOrpamMMbl BOCIHTAHHUS M KOHLEIMLMH MPENOJaBaHUs Y4eGHOro
npeamera «®usnka» B 00pa3oBaTeNbHBIX OpraHmsaunusx Poccuiickoit @enepaiu,
peanusyIoLuX OCHOBHEIE 00pa30BaTe/IbHbIE IIPOTPAMMABI.

Conepxanue nporpaMMbl MO (DM3UKE HAMPABIEHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4yHOH KapTHHBI Mupa obydaromuxcs 10-11 kiaccoB mpu oOydeHuH MX H3MKe Ha
6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ZESTEIBHOCTHOro noaxona. Ilporpamma mo husiike
coorsercTBYeT TpeboBanuiM OI'OC COO K miaHHpyeMbIM JTHYHOCTHBIM, NPEMETHBIM U
METalpeIMETHBIM pe3yJIbTaTaM 00y4eHHs, a TAKKe YyUUThIBAeT HEOOXOAUMOCTh Pealn3aliuy
MEKIPEIMETHBIX CBsi3el (PU3MKHU C €CTECTBEHHO-HAYYHBIMM yueOHBIMHU MpeaMeTaMu. B Heit
ONpENC/sIIOTCS  OCHOBHBIE LENU H3y4YeHHs (U3MKM Ha YPOBHE CpEIHEro OO6LIero
oOpasoBaHusl, TIAaHMpYeMble pPe3yJbTaThl OCBOGHHS Kypca (HU3UKH: JIHYHOCTHBIE,
MeTarpeIMeTHBIE, IpeAMeTHbIe (Ha 6a30BOM YpoOBHE).

[Iporpamma no ¢usuke BiIroyaer:

* [UIAHWPYEMBIE€ pEe3yJbTAaThl OCBOEHHUs Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM

YHMCJIe NIPeIMETHBIE PEe3yJIbTAThI 10 FoAaM 00yUYEeHHS;

* cozepxanue y4eOHoro npeamera « PUsnKay 1o rogam o6yueHus.

Ousuka KaK Hayka o Hambosee OOLIMX 3aKOHAX MPUPOJBI, BHICTYNAS B KAYeCTBe
y4eOHOro mnpeamera B IUKONE, BHOCHT CYLIECTBEHHBI BKIaj B CHCTEMY 3HaHuH 00
okpyxatomem Mupe. LIKoabHbIH Kype (GU3MKH — CHCTEMOOOPA3YIOLIMA /il eCTECTBEHHO-
Hay4HBIX Y4eOHBIX [IPEAMETOB, IOCKOIBKY (PM3HUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
W SIBICHUH, M3y4aeMbIX XuMuUeH, Ouonorueil, dusmyeckoil reorpadueii u aCTpPOHOMMUEN.
Vcrione3oBaHue ¥ aKTUBHOE NMpUMEHEeHHe (M3WYECKMX 3HAHMH ONpeelser XapakTep u
pasBUTHE pa3HOOOPA3HBIX TEXHONOTHi B cepe SHEPreTMKH, TPAHCIOPTA, OCBOEHHS
KOCMoOca, MOJy4eHHsI HOBBIX MaTepHalioB C 3aJlaHHBIMKM CBOWCTBaMH M Apyrux. Msydenue
(H3HKH BHOCHT OCHOBHOM BKIax B (OPMHPOBAHHE €CTECTBEHHO-HAy4HOM KapTHHbl MHpa
obydarowmuxcs, B (pOpMUpOBaHHE yMEHHH NPUMEHATh HAy4HBIH METO[ MO3HAHHS [pu
BBITNOJIHEHUM UMM y4eOHBIX UCCIIEI0BaHUM.

B ocHoBy kypca ¢usuku Ui ypOBHs CpeiHero o6uiero o6pa3oBaHMs MONOXKEH psiil
ujiel, KOTOPbIe MOXKHO PaCCMATPHBATh KAK PUHLIMIIEI €70 MOCTPOESHHMSL.,

Hoes yenocmnocmu. B COOTBETCTBHY C Hell Kype SBJSETCS JIOrMYECKH 3aBePLISHHBIM,
OH COACPXKHUT MaTepHall U3 BCEX pasziesioB (QU3MKH, BKIIOYACT KaK BOIPOCH KIACCHUYECKOI,
TaK ¥ COBPEMEHHOU (DU3HUKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell marepuan kypca (GU3MKH 0GbeMHEH
BOKpYT (u3HuecKux Teopuit. Bexyuim B Kypce sBsiercs hOpMHpOBaHHe MpecTaBieHHil o
CTPYKTYPHBIX YPOBHAX MaTePHH, BELIECTBE H MOJIE.

Hoen  cymanumapusayuu. EE  peanusaums  npeamonaraeT  MCIONb30BaHHE
FYMaHUTAPHOTO NMOTEHLMATA (U3NYECKOH HAyKH, OCMBICIIEHHE CBSI3M PA3BUTHA (DH3HKH C



pasButHeM oOlIeCTBa, a TakkKe C MHPOBO33PEHYECKMMH, HPABCTBEHHBIMH U
3KOJIOTMYECKMMHU pobieMamMu.

Hoesn npuxnaowoti nanpaenennocmu. Kypc (GU3MKM npeanosaraeT 3HAKOMCTBO C
LUIMPOKMM KPYrOM TEXHHYECKMX M TEXHOJOIMYECKHUX NMPHUIOKEHUN H3YYEHHBIX TEOpHil M
3aKOHOB.

Hoes skonoeusayuu peanusyercs IOCPEACTBOM BBEIEHHUs 3JIEMEHTOB COAEpIKaHMUs,
MMOCBSLIEHHBIX YKOJIOTMYECKHM MPOobieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C Pa3BUTHEM
TEXHHKM M TEXHOJIOrMH, a Takke O0OCyXIeHHS Ipo0sieM  PpalMOHAIBLHOIO
NPUPO/IONIONE30BAHUS U SKOJIOTHYeCcKoi 6e30macHOCTH.

CTepXHEBBIMU d/IeMEHTaMU Kypca (U3HKH HAa YPOBHE CpejHero obIero 06pa3oBaHus
SBIIAIOTCS (usnyeckue Teopun (OpMHUpOBaHME MPEICTABIEHHI O CTPYKType MOCTPOEHHS
$usnyeckod Teopuu, posiu (yHIAMEHTAIBHBIX 3aKOHOB M MNpPUHIIMIIOB B COBPEMEHHbIX
NPEJCTABICHUAX O MPUPOJE, MPaHULAX [IPUMEHUMOCTH TEOPHIA, JIJIsl OITUCAHUS €CTeCTBEHHO-
HAaY4YHBIX SIBJIEHUM U IIPOLIECCOB).

CHCTeMHO-AeATeNIbHOCTHBIH MOAX0A B Kypce (M3MKM peanusyercs Mpex/e BCero 3a
CYET OpraHW3aUWM IKCIIEPUMEHTANBbHOMH JesTelbHOCTH oOyuyatomuxes. s 6a30Boro
YPOBHs Kypca (U3MKM — 3TO MCIIOIB30BAHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX
IKCMEPUMEHTOB M J1abOPAaTOPHBIX paboT, KOTOPhIE B Mporpamme Mo (GHU3NKe 00bEIHHEHHI B
OOLIMl CIMCOK yYEeHMYECKHX NpPAKTHYECKUX paboT. BbimeneHne B yKasaHHOM nepeyHe
nabopaTopHBIX paboT, NPOBOAMMBIX JUIi KOHTPOAS. M OLEHKH, OCYLIECTBISETCS
Y4aCTHUKAaMH 00pa3oBaTeNbHOrO TMpolecca MCXOAs U3 OCOOEHHOCTeH MIaHMpOBAHMS U
OCHalleHus kabuHeta ¢usuku. Ilpu >ToM obecreunBaercsi oBNajieHHe OOYYAOIIMMUCS
YMCHUSMH TIPOBOJINTE KOCBEHHbIC M3MEPEHHs, MCCIENOBaHHs 3aBHCHMOCTEH (DH3MYECKHX
BEJIMYHH U TIOCTAHOBKY OIBITOB I10 IIPOBEPKE MPEJI0KEHHBIX TUITOTE3.

bosbiioe BHHMaHWe yjenseTcs pelleHHIo PacyéTHBIX W KaueCTBEHHBIX 3aiad. lpu
9TOM IS PacY€THBIX 3a7ay NPHUOPUTETOM ABJISAIOTCS 3aJa4d C SBHO 3a[aHHOH (hU3HUYeCKOil
MOZ@JIBIO, TO3BOJIAIOIIHME IPUMEHSATh U3Y4YEHHBIE 3aKOHBl U 3aKOHOMEPHOCTH KaK U3 OHOI0
paszena Kypca, Tak 1 MHTEIPUPYsl 3HAHUS U3 pa3HbIX pa3zesoB. [l KayeCTBEHHbBIX 3a/1a4
NIPUOPUTETOM SABJAIOTCSA 3aJaHUsl Ha OOBSCHEHHE NpPOTeKaHUs (U3MYECKUX SBICHUH W
MPOLECCOB B OKPYIKAKOIIeH XKHU3HH, Tpebyrolue BeI6opa GU3NYeCKOM MOAeNH IUIA CUTYALUH
PaKTHUKO-OPHEHTHPOBAHHOT'O XapaKTepa.

B coorsercrBun ¢ tpeGopamusmu PIOC COO Kk MaTepHambHO-TEXHHYECKOMY
obecrieyenuto yueGHOro mporecca 6a3oBblii YpoBeHb Kypca ¢u3KKkK Ha ypoBHe cpeaHero
obwiero 06pa3oBaHus JOKEH H3y4aThesl B yCIOBHSX IPEAMETHOrO KabuHeTa (GU3UKH WK B
YCTIOBUSAX HHTErpMPOBAHHOrO KaGMHeTa MpEIMETOB eCTeCTBEHHO-HAYYHOro LMKIa. B
KaOuHeTe QU3MKH JOMKHO OBITh HeO6XOAMMOE J1abopaTopHOe obopynoBaHue s
BBIMIOJIHEHUS YKAa3aHHBIX B IIPOrpamMMme M0 (U3MKe y4eHHYeCKHX MPAKTUYECKHUX paboT u
JI€MOHCTpallMOHHOE 000pyI0BaHKE.

HlemoncTpannonHoe obopynoBanie (OPMUPYETCS B COOTBETCTBHH C MPHHLHAIIOM
MHHMMAJILHOH JOCTATOYHOCTH M OOECNeYnBaeT MOCTAHOBKY [EPEUHCIIEHHBIX B IPOrpaMme
Mo (HU3MKe KIHOYEBbIX 1€MOHCTPALIHIA 115 MCCIIeI0BaHUS H3YYaeMbIX SBJICHUH 1 MPOLIECCOB,
IMITHPUYECKHX U QYHIaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHII.



JlaGopatopHoe 000pynOBaHUe Ul Y4EeHUYECKUX MPAaKTUYeCKUX paboT GopMHUpYETCs B
BH/I€ TEMAaTHYECKHX KOMILIEKTOB U 00ecrneunBaeTcsi B pacyére OJHOr0 KOMILIEKTa Ha JIBYX
oOyuaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1aOOpaTOPHOrO 00OPYMOBaHHS IOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHMM aHAJIOTOBBIX U LUU(MPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX M3MEPHUTENIBHBIX CUCTEM B BH/I€ LIM(DPOBBIX J1a00paTOPHI.

OcHOBHBIMHY LESIMU HU3Y4eHHUs GU3UKK B 001IEM 06pa30BaHUY SBIIAIOTCS:

» (opmupoBaHHE MHTEpeca M CTpeMIeHHs OOYYarOLIMXCs K HAyYHOMY H3y4eHHIO

NPUPOJIBI, Pa3BUTHE UX MHTEIIEKTYyallbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

* pa3sBUTHE TMpPEJACTABJICHHH O HAy4HOM MeTOAe INO3HaHMA Hu (HopMUpOBaHUE
HCCIIEZI0BATEIbCKOIO OTHOLICHUS K OKPYIKAIOLIUM SIBIICHUSM;

» (GopmupOBaHME HAyYHOTO MHPOBO33DEHMS Kak pe3yJibTaTa M3y4eHHs OCHOB
CTPOEHHS MaTepPUH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

« (opmupoBanue yMmeHHH OOBACHATH SIBIEHHS C WCIIOIB30BAHUEM (DH3MUECKHX
3HaHWH U HAY4HBIX JOKA3aTeJIbCTB;

* ¢opmupoBaHWe TpeACTaBIEHHH O pond (U3MKK NS Pa3BUTHS  JPYIHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

HocTikeHne sTHX Lenel obecrieurBaeTCs pelleHHeM CIIe/yIOMIUX 3a4a4 B IIpoLecce

U3y4eHHUs Kypca QU3MKH Ha YPOBHE CpeHero obiero 06pa3oBaHus:

* [pHOOpeTeHHE CUCTEMBI 3HaHMH 06 OOWMX (U3KMYECKMX 3AKOHOMEPHOCTSX,
3aKOHaX, TEOPHUsX, BKIIOYask MEXaHHUKY, MOJIEKYJIAPHYIO (DU3UKY, JNIEKTPOAHHAMHUKY,
KBAHTOBYIO (DU3UKY H JIEMEHTHI aCTPODHU3UKH;

* (opmupoBaHHWE YMEHUH NPUMEHSTH TEOPETHYECKUE 3HAHHUS JUISL OOBACHEHHS
$u3NYECKUX SBIEHMM B NpPUPOAE M IS NPUHATHS NPAKTUYECKMX pElICHHH B
IOBCEJHEBHOM )KU3HHU;

* OCBOEHHE CIIOCOOOB peILIeHMs pa3jHYHBIX 3afad C SIBHO 3aJaHHOMU busuueckoii
MOZENBIO, 3a4ad, IOJAPasyMeBAIOLIMX CaMOCTOSITeIbHOE CO3/laHHe (U3MYECKOM
MO/IeJIH, a/IeKBaTHOM yCIIOBUSM 3a/1a4H;

* TOHHMaHHE (PU3MYECKHX OCHOB M MPUHLMIIOB JAEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSHHS HA OKPYIKAIOILYIO CPELY;

* OBJI3JCHHE METOAAaMH  CaMOCTOSATENbHOTO IUIAHHPOBAHHS ¥  [POBEIEHHS
HU3NYECKUX ~ OKCMEPUMEHTOB, aHAIM3a W  WHTEpNpeTalud  WH(OPMALHUH,
ONpeJe/ICHUs TOCTOBEPHOCTH MOTyYeHHOTO pe3ybTara;

* CO3/laHMe YCJIOBHM JUIS pa3BUTHUA YMEHHH IIPOEKTHO-MCCIIEN0BATENbCKOM,
TBOPYECKOM JESATEJIbHOCTH.

Ha usydenue Qusnkn (6a30BbIii ypoBeHb) Ha ypOBHE CPEIHETO OOIIEr0 06pPa30BaHMs
orBozautes 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Hememo), B 11 xnacce — 102 yaca (3
yaca B HeJIeJl0).
Paznen "Onementsl acTpoHoMHH M acTpodu3uKu u3ydaeTcs B obbeme 34 waca(l wac B
Hezemo) B 11 knmacce

IIpetaraemblii B mporpamme no Gu3MKe MepedeHb J1a00paTOPHBIX M MPAKTHYECKHX
paboT sBIISETCS PEKOMEHIOBAHHBIM, YYHTENb AeaeT BbIGOp NpoBeNeHHs 1aGopaTopHBIX
paboT U OMBITOB ¢ y4ETOM MHAMBUAYATbHBIX 0COGEHHOCTEH 06YYaIOIHXCSL.



COAEPXKAHUE OBYYEHUSA
10 KJIACC
Pasnen 1. @®u3uka U MeTOAbl HAYYHOI0 MO3HAHHUS
®usuka — Hayka o mpupoje. HayuHble MeTOABI MO3HAHKS OKpYKalolero Mupa. Ponb
9KCMEPUMEHTA U TEOPUH B MPOLECCE MO3HAHUS IIPUPOJIBI. DKCIIEPUMEHT B (HHU3HKE.
MozenupoBanue  ¢usMueCKMX SBJIGHMH W mnpoueccoB. HayyHele THMIOTE3bL.
Dusnyeckue 3aKOHbI M TEOPUHU. I'paHUILIBI NIPUMEHHUMOCTH (HU3MYECKUX 3aKOHOB. [IpHHIMM
COOTBETCTBUS.
Ponb u MecTo Qusvku B GOpMHPOBaHUM COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B
NPaKTUYECKOUN AesATEeIbHOCTH JIFOIEH.
Hemoncmpayuu

AHasoroBsle ¥ UU(PPOBbIE U3MEPUTEIIbHBIE IIPHOOPEI, KOMITBIOTEPHBIE AaTYHUKH.

Pasaen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuyeckoe nBmxeHue. OTHOCHUTENBHOCTh MEXaHHMUYECKOro aBmwxeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemererne, cKOpoCTh (CpeaHsAsl CKOPOCTb, MIHOBEHHAs! CKOPOCTB) M YCKOPEHHeE
MaTepHalbHON TOYKH, UX MPOEKLUH Ha OCH CHCTeMbl KoopauHaT. CllokKeHHe nepeMereHunii
U CJIO)KEHHE CKOPOCTEiA.

PaBHOMepHOe ¥ paBHOYCKOPEHHOE MPsSIMOJIMHEHHOe ABMskeHne. [ paduKu 3aBHCHMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHHUSI, [TyTH U NE€PEMELIEHHs MaTepHaIbHOM TOUKH OT BPEMEHH.

CBobonHoe naseHue. Y ckopeHne CBOOOIHOrO NaieHus.

KpuonuneiiHoe nsrwxenue. JIBUKeHHE MaTepHAlIbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHON IO MOJYJIIO CKOPOCTBIO. YTJIOBask CKOPOCTH, JIMHEWHAs CKOPOCTh. Ilepuon u
yactora obpaiueHus. LleHTpocTpeMuTeIbHOE YCKOPEHHeE.

Texuudeckue ycTpolicTBa M IpakTHYeCKOe I[PMMEHEHHE: CIHIAOMETp, ABMKEHHE
CHaps/10B, LENHbBIE U PeMEHHBIE NepeIayu.

Hemonempayuu

Mozeib cucteMbl 0TCHETA, UILTIOCTPALUS KHHEMATHYECKUX XapaKTePHCTHK JABUIKEHUSL.

[IpeoGpa3zoBanue NBUKEHHI C HCIIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[lapenue Ten B BO3yXe U B pa3pekeHHOM IPOCTPAHCTBE.

Habmozienue nBrxenus Tena, GpoIIEHHOrO MO YIJIOM K TOPU30HTY M FOPU30HTAIIBHO.

M3mepenne yckopeHust CBOOOIHOIO MaeHUs.

Hanpasienue CKOpOCTH IIPU IBM)KEHHUH 110 OKPYIKHOCTH.

Vuenuyeckuii sxcnepumenm, ra6opamoprvie pabomot

M3yyeHue HepaBHOMEPHOTO IBMIKEHUS C LeJIbIO ONpeeNieHusi MTHOBEHHOI CKOPOCTH.

MccnenoBaHue  COOTHOLIEHMS MKy  IMyTSAMM, MPOHAEHHBIMH  TeJOM  3a

[I0C/Ie/I0BaTE/IbHbIE pPaBHbIE MPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBMIKEHMH C
HA4aJIbHOM CKOPOCTBIO, pABHOW HYIIIO.

W3y4yenue ABMKEHUS IAPHKA B BA3KOM KUIAKOCTH.
M3yuenue nBrKeHHs Tesa, GPOIIEHHOrO FOPU3OHTAIBHO.



Tema 2. Junamuxa

Ipunmmn  otHocuTensHocTH T'anmunes. Ilepsbiif 3akon Hbtotona. MHepumasbibie
CHCTEMbI OTCUETA.

Macca rtema. Cuna. Ipunnun cyneprosuuuu cui. Bropoit 3akon HeroToHa mis
MatepuanbHO# TouKH. TpeTuii 3akoH HproToHa 1st MaTepuanbHbIX TOUEK.

3aKoH BceMUpHOTo TaroteHus. Cuna tsukectu. [eppas kocMudeckas CKOpPOCTb.

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

Tpenne. Bunpr Tpenus (nokost, ckobkerus, kauenus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHUs CKONbXKEHMS M CHia TpeHMs Tnokos. Kosdduuuent TpeHus. Cuna
CONPOTUBJICHUS NP ABHKCHUU TeJjla B KUIAKOCTH WU rase.

[NoctynarensHoe u BpalaTenbHOe ABMKEHHE aGCOMOTHO TBEPLOrO Tela.

MOMEHT CHJIbI OTHOCHTENBHO OCH BpamieHus. [l1edo cuibl. YcroBus paBHOBeCHS
TBEPIOro Tea.

Texnudeckne ycTpoHcTBa M NPAKTHYECKOE NMPUMEHEHHE: MOALIMITHUKY, IBHKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Llemonempayuu

SIBlIeHMe HHEPLIUH.

CpaBHeHHe Macc B3aUMOJIEHCTBYIOLIMX Tell.

Bropoii 3akon HeloToHa.

H3mepenue cu.

Crnoxenue cu.

3aBUCUMOCTB CHIIBI YIIPYTOCTH OT Ae(hOpMaLiH.

HesecomocTs. Bec Tena npu yckopeHHOM moabéMe u nafeHuHu.

CpaBHeHMe CHJI TPEHUSI TTOKOS, KAYeHHS U CKOJIbKEHMS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Buasl paBHOBeCHS.

Yuenuueckuil sxcnepumenm, nabopamopnuie pabomei

M3yyenue n1BmxeHus Gpycka 110 HaKJIOHHOM TIIOCKOCTH.

Hcenenosanue 3aBHCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLINX B MIPY)KUHE U Pe3MHOBOM
o0pasLe, OT uX AehopMaIyH.

Hccnenosanue ycnoBuit paBHOBeCHS TBEPIOTO Tella, UMEIOLIETO OCh BpALLEHHUS.

Tema 3. 3akonst coxpanenus ¢ mexanuxe

Wmrysibe MaTepuanbHOM ToUKH (Tena), CHCTEMBI MaTepHalbHbIX Touek. UMIyIsc CHilbl
1 M3MCHEHWE UMITYJIbCA Tella. 3aKOH COXPaHEeHHsI MMITyJIbca. PeakTHBHOE JABHKEHMeE.

Pabora cunbl. MomHoCTh CHbL.

KuHeTn4eckas sHeprus MarepuanbHOR Touku. TeopeMa 06 H3MEHEHHH KMHETHYECKO
3HEPruH.

[Torenumanbras sueprus. IloTeHuwanbHas SHeprus yIpyro aehopMUpOBaHHOM
npyxunel. [ToreHupnanbHas sHeprus Tena BOIM3M MOBEPXHOCTH 3eMITH.

[loreHuuanbHble 1 HemoTeHUHANbHBIE CHIbL. CBSI3b pabOThl HEMOTEHLHMANBHBIX CHIL C
H3MCHCHHEM MEXaHWYECKOM SHEepru CHUCTeMbl Tel. 3aKOH COXPAHEHMS MeXaHUYeCKOi
SHEpPruu.

YIpyrue u Heynpyrie CTOJIKHOBEHHUS.



Texuuyeckue ycTpoHCTBa U IPAKTHYECKOE IPUMEHEHHE: BOAOMET, KOTEP, PyKHHHbIi
MUCTOJIET, IBUXKEHHUE PaKeT.

Lemonempayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOe NBUHIKEHUE.

[lepexox noTeHUMANBEHOM SHEPIUK B KHHETUYECKYIO H 0OPAaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabome

M3yueHue abCOMOTHO HEYNPYroro yaapa ¢ MOMOMIBIO [BYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

Vcenenosanue cBsizu paGoThl CHIBI C M3MEHEHHEM MeXaHM4ecKoil DHEpPruM Teja Ha
NpUMepe PacTsHXKEHUS] PE3UHOBOT'O XKIyTa.

Pa3znen 3. Monekyasipnasi pu3uKa ¥ TepMOJHHAMHKA

Tema 1. Ocno6bl MONICKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHbBIE  TOJIOKEHHUS MOJEKYISPHO-KHHETUUECKOM TEOPHH M UX OINBITHOE
obocHoBanue.  BpoynoBckoe — gBwkenue.  JIuddysus. Xapakrep  IOBHXKEHHS U
B3aUMO/ICHCTBUS YaCTHILl BellecTBa. MOJeIn CTPOSHHUS Ta30B, KUAKOCTEH U TBEPABIX TeN U
O0bsICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3TMX Mojeneil. Macca u pasMepsl MOJIEKY.JI.
Komuuectso Bemectsa. [Tocrosuuas ABorazpo.

TennoBoe pasuoBecue. Temmeparypa u eé usmepensne. [llkana Temriepatyp Llenbcust.

Mozenb uaeansHoro rasa. OCHOBHOE ypaBHEHHe MOJIEKYJIAPHO-KMHETHYECKOW TeOpUH
HJleallbHOrO ras’a. AOCOIIOTHas Temmepatypa Kak Mepa cpejHell KMHEeTHYecKOil 3HEepruu
TEIIOBOro ABMKeHHMs 4actul rasa. lllkama rtemneparyp KenbBuna. [a30BBle 3aKOHBI.
Ypasuenne MenzneneeBa—Knaneiipona. 3akon Jlanstona. W3omnpouecck B naeansHOM rase ¢
TMOCTOSAHHBIM ~ KONMYECTBOM  BEIIECTBA. ['pauyeckoe InpeiacTaBieHHe H30MPOLECCOB:
H30TepMa, U30Xopa, uzobapa.

Texuudeckue ycTpoicTBa U NPaKTUIECKOE IIPUMEHEHHE: TepMOMeTp, GapomeTp.

Lemonempayuu

OnbIThl, AOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BELLECTBA, dororpadun  Mosexyn
OpPraHUYeCKHX COCOUHEHHH.,

OnbiTel M0 A by3un KUAKOCTEH U ra3oB.

Monens 6poyHOBCKOro IBMKEHHMS.

Monens onbita IllTepHa.

OnbITel, 10Ka3BIBAOLIKE CYILECTBOBAHNE MEXMOJIEKYJISIPHOTO B3aUMO/IEHCTBHS.

Mozens, HITIOCTpUpYIOLLAs IPUPOY AABIEHHS ra3a HA CTEHKHU cocyna.

OnbIThI, HTIOCTPUPYIOLIKE YPABHEHHE COCTOSHUS MASATBHOTO rasa, U30IMpOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabome

Onpenenenne Macchl BO3lyxa B KJIACCHOM KOMHATE HAa OCHOBE u3MepeHuil 00béma
KOMHATBI, IaBJIEHUS U TEMIIEPATYPBI BO3/lyXa B Hell.

Vccnenosanue 3aBHCHMOCTH MeXK /Iy MapaMeTPaMi COCTOSHUS pa3peKeHHOro rasa.

Tema 2. Ocnossl mepmodunamuru



Tepmoarnamuyeckas cuctema. BHyTpeHHsIsl 3Heprusi TepMOAUMHAMUYECKOH CHCTEMBI U
ciocoOsl  e€ m3MeHeHus. KomuuecTBo Temnotel M paGora. BHyTpeHHsis 3Heprus
O/THOATOMHOTI0 M/EAJBbHOro rasa. Buubl Ternonepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JTydeHue. Y aenbHas TerIoéMKOCTh BelecTsa. KoauuecTBo TenaoThl MpU Teruionepeaaye.

ITonste o6 aguabarHom mpouecce. [lepBblit 3akoH TepMmoauHaMuku. [IpuMeHeHue
epBOro 3aKOHa TEPMOJMHAMHKM K M3ompoueccaM. ['padudeckas uHTepnperauus paboThl
rasa.

Bropoii 3akoH TepmoarHamMuku. HeobpatiumocTs rmpoLeccoB B IpUpo/IE.

Tennosele Mammubl. [IpUHUMIBI JeWCTBHUS TEIUIOBBIX MamuMH. [IpeoOpazoBaHus
SHEPrud B TEIUIOBBIX MaluuHaxX. KoadduuueHT none3Horo nelcTBHs TEIIOBOM MaIlUMHBIL.
[ukn KapHo u ero kodp@UUMEHT I[07€3HOro JAeHCTBHA. DKOIOrHYecKHe Mpobiaembl
TEII09HEePreTUKH.

Texuuueckue ycTpolicTBa M NpPaKTHYECKOE MPUMEHEHHE: [BUraTellb BHYTPEHHEro
cropanusl, OBITOBOM XOJOAUIBHUK, KOHULIHOHEP.

Hemoncmpayuu

V3smeHeHHe BHYTpeHHEH HEpruu Tella NP COBEpLIEHUH PabGOTHI: BBLIET MPOOKH M3
OyTBUIKH IOJ NEHCTBUEM CXATOrO BO3ZyXa, HarpesaHue 3dupa B JaTyHHOU TpyOke MyTéM
TpeHUs (BUACOAEMOHCTPALIHS ).

V3MeHeHue BHYTpeHHEH SHepruM (Temreparypsl) Tejia py TeIuionepeaaye.

OmnbIT 1o aguabaTHOMY pacLIMPEHUIO BO31yXa (OMBIT ¢ BO3/YIIHBIM OTHUBOM).

Monenu mnapoBod TypOuHBI, JABHMraTeis BHYTPEHHEro0 CrOpaHHsi, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomei

M3mepenue ynenbHON TeMIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn éewjecmea. Pazoevie nepexoosi

[TapooOpasoBanne u KoHzAeHcauusi. Mcrnapenue u kumeHue. AGcCOmOTHas U
OTHOCHTENIbHAsi  BJIAXHOCTh  BO3Ayxa. HacelmienHslt map. VYagensHas — Temiora
napooOpa3oBaHusl. 3aBUCHMOCTE TEMITEPaTyphl KUTIEHNs OT JaBJIeHHUsI.

Tépnoe temo. Kpucrammmueckue M amopdHsle Tena. AHH3OTPONHS CBOMCTB
kpuctannoB. JKuakue  kpucramniel.  CoBpeMeHHBle — Mmarepuansl.  [lnaBneHue U
KpHCTaTH3alMs. Y IelbHas TerioTa niasnenus. Cyomumanus.

YpaBHeHue TersioBoro Ganasca.

Texnuveckue ycTpoicTBa M NpakTHYECKOe MPUMEHEHHE: TMIPOMETP M ICHXPOMETP,
KaJIOpUMETP, TEXHOJOTMH TIOJYy4YEHHs COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HaHOMaTEepPHaJIOB, U HAHOTEXHOJIOTHH.

Lemonempayuu

CBolicTBa HaCHILIEHHBIX [IAPOB.

Kunenue npyu noHWXeHHOM JIaBJIEHHH.

CriocoObl U3MEPEeHHsI BIaKHOCTH.

Habirofenre HarpeBaHUs U IUIABIEHUS] KPUCTANIMYECKOTO BEILECTRA.

JleMOHCTpauus KpUcTalios.

Vuenuueckuil sxcnepumenm, nabopamoprete pabomet



Hamepeﬂne OTHOCHUTEJIbHOM BJIa)KHOCTH BO3yXxa.

Paznen 4. DiiekTpoauHaMuKa

Tema 1. dnexkmpocmamuka

OnekTpu3auus Tel. ONeKTpuueckui 3apsa. JlBa Buma 3J€KTPUYECKUX 3apsjiOB.
[IpoBONHUKM, IMAIEKTPUKM M TOJYNMPOBOAHMKH. 3aKOH COXpaHEHHsS! 3JIEKTPUUYECKOro
3apsja.

B3aumoneiictBue 3apsanos. 3akoH Kynona. TodveuHblii 3jeKTpUYecKmit  3apsi.
Onexktpuyeckoe nose. Hanpspk€HHOCTB 3neKTpuuecKoro mofs. [IpUHLMI Cyrneprnosuiuu
JICKTPUYECKUX Moied. JINHUY HanpsyKEHHOCTH 3IEKTPUUECKOTO OIS,

Pabora cun osnexrpocratudeckoro mons. [loteHuman. PasHocTh MOTEHIMAIOB.
[IpOBOAHMKM W  JMONEKTPMKH B  3JIEKTPOCTATMYECKOM  rojie.  JIMajieKTpuueckas
POHMIIAEMOCTb.

OnexktpoémkocTs. KonaeHcatop. DneKTpoéMKOCTh IUIOCKOTO KOHAEHcaTopa. DHeprus
3apsKEHHOTO KOHJIeHCaTopa.

TexHu4eckue yCTpOWCTBA U MPaKTUYECKOE NIPUMEHEHHE: 3JIEKTPOCKOI, 3J1eKTPOMETP,

3JIEKTpOCTaTH4eCKast 3aluTa, 3a3eMJIeHHe 3NEKTPOIpUdOpOB, KOHJIEHCaTop,
KOMUPOBAJIBHEIN almnapar, CTpyHHbIA IPUHTED.
Hemoncmpayuu

YCTPOHCTBO U MPUHIMII A€HCTBUS JIEKTPOMETPA.

B3aumMonelicTBUe HadIeKTPU30BAHHBIX Tel.

DIIEKTPUYECKOE TOJIe 3apsHKEHHBIX Tell.

ITpoBOAHMKHM B 3JIEKTPOCTATHYECKOM II0JIE.

DNeKTpoCTaTUYEeCKas 3alll|Ta.

JIM3IEKTPUKH B NIEKTPOCTATHYECKOM T10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH I[UIOCKOrO KOHJAEHCATopa OT IUIOMAAM IUIACTHH,
PacCTOSHUA MEXIY HUMH U IUIIEKTPUUECKOM MPOHULIAEMOCTH.

DHeprus 3aps’KeHHOTO KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomo:

M3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmosannoiil snekmpuveckuit mox. Toku 6 pazauunsix cpeoax

DJIEKTpUYECKUH TOK. YCIOBHUS CYIIECTBOBAHMS 3J1€KTPUYECKOr0 TOKa. MCTOYHMKH
Toka. Cuna Toka. [IocTosHHBIHM TOK.

Hanpsoxenne. 3akon Oma ai1s yyacTka LiETH.

DNeKTprUYecKoe COINPOTUBIICHHE. Y nenpHOE COIIPOTHBIICHUE BEILIECTBA.
[TocnenoBarensHoe, mapasienbHOe, CMEIIAHHOE COEIMHEHHE TIPOBOHHUKOB.

Pabora snexrpuyeckoro Toka. 3akoH J[koyins—JleHua. MOIIHOCTE 3I€KTPHYECKOrO
TOKA.

DJIEKTPOABHKYIIas CUla ¥ BHYTPEHHEEe CONMpPOTHUBJEHHE MCTOYHHMKA TOKA. 3akoH Oma
AJIsl TIOJIHOM (3aMKHYTO#) 3ekTprdeckoit uenu. Kopotkoe 3aMbikaHue.

DIIeKTPOHHAs. TMPOBOJMMOCTh TBEPABIX METAWIOB. 3aBUCHMOCTh CONPOTHBIICHHS
METaJlIOB OT TeMIepatypbl. CBepXNnpoBOIUMOCTE.



OnekTpu4ecKuil TOK B Bakyyme. CBOiCTBa 9JIEKTPOHHBIX ITy4YKOB.

[Tonynposoanuku. CoOCTBeHHas M MNpUMeCHas MPOBOAWMOCTH IONYIPOBOJHUKOB.
CaolicTBa p—n-nepexoza. ITonynpoBoaHHKOBEIE TPUOOPEL.

DJIeKTpUYeCKMi TOK B pacTBOpax M pacluiaBaX 3JEKTPOJMTOB. DNeKTPOIUTHYECKas
JAUCCOLMaLus. DIIeKTPOIIHU3.

OnexkTpuyeckuil TOK B rasaX. CaMOCTOSITENbHBIH W HECAMOCTOSTENbHBIH pasps.
Mounnus. [1na3zma.

Texuuveckue yCTpoOWCTBA M NPAaKTHUECKOE MPUMEHEHHE: aMIIEPMETp, BONBTMETD,
peocTaT, MCTOYHHKH TOKa, 3JIEKTpPOHArpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETHTENIbHbIE
NPUOOPEI, TEPMOMETP COTPOTUBJIEHHUS, BAKYYMHBIH MO/, TEPMUCTOPEI U (OTOPE3HCTOPE,
[0J1yIIPOBOJAHUKOBBIN IO/, rajbBaHUKA.

Hemonempayuu

M3MepeHue cuibl TOKa ¥ HaIPSKEHMUS.

3aBHCUMOCTb COTNPOTHBJICHHUS LMIMHAPUYECKHX MPOBOJAHMKOB OT IUIMHBI, IUIOLIAIN
MOTEPEeYHOro CeYeHUs U Marepuana.

CMmelaHHOe COeTMHEHHE IIPOBOIHUKOB.

IIpsiMoe u3mepeHue 31eKTpoABIKYIIEH cuibl. KopoTkoe 3aMbIKaHHE TalbBaHHYECKOTO
3JICMEHTA M OLIEHKa BHYTPEHHErO CONPOTUBJIEHHUS.

3aBUCHMOCTb CONPOTHBIIEHUs: METAILIOB OT TEMIEPATYPHL.

[TpoBOAMMOCTB 3J1€KTPOIUTOB.

HMckpoBo#i paspsaz 1 NPOBOAUMOCTD BO3/yXa.

OIHOCTOPOHHSSA MPOBOAMMOCTE IMO/A.

Vuenuueckuil sxcnepumenm, aabopamoprere pabomei

M3ydeHne cMEIIaHHOTO COeAMHEHUS PE3UCTOPOB.

V3mepenue 51eKTPOABIIKYINEH CHUIBI WCTOYHHKA TOKA M €ro BHYTPEHHEro
COIPOTUBIICHHMS.

Habmronenue anextponusa.

MesknpeameTHble CBSA3H

Msyuenue kypca Qusukm 6a3oBoro yposHs B 10 Kjacce OCYILECTBISETCS C y4€TOM
COACPKATENIBHBIX MEXIPEAMETHBIX CBsS3€H ¢ KypcaMu MaTeMaTHKH, OHOJIOrMH, XMMUH,
reorpauy ¥ TeXHOJIOTHH.

Meoicnpeomemnvie nonsamus, CBS3aHHBIE C U3yYEHUEM METOJOB HAYYHOTO [O3HAHHSL:
SIBJICHWe, HAay4YHbIM (aKT, runoresa, GpuU3nvecKas BEIUYMHA, 3aKOH, Teopus, HaOIoIeHHe,
3KCIIEPUMEHT, MOJEIMPOBaHKE, MOJIE/b, H3MEPEHHE.

Mamemamuka: pelieHHe CHCTEMbl ypaBHEHHMH, JuHelHas (yHKIMS, napabona,
runepbona, MX rpaQuku M CBOKMCTBA, TPUTOHOMETPHYECKHE (YHKIMU: CHHYC, KOCHHYC,
TaHICHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXK/JAECTBO, BEKTOPBI M MX IPOEKIIMH
Ha OCH KOOPJIWHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: MexaHW4ecKoe [BI)KGHHE B IKUBOM mpupome, mubdysus, ocMmoc,
TeIUVIOOOMEH JKMBBIX OpPraHM3MOB (BHIBI TeIUIONepeJadH, TelIoBOe paBHOBECHE),
JJICKTPUYECKHE SBJICHUS B XXUBOU MPUPOJIE.



Xumusa: JMCKpETHOE CTPOEHHME BEIIeCTBA, CTPOEHME aTOMOB ¥ MOJEKYJ, MOIb
BCILIECTBA, MOJSpHAss Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEH M Tra3oB,
3JIEKTPUYECKHEe CBOWCTBA METAJIOB, JIEKTPOIMTHYECKAS AUCCOLMALIUS, TATbBAHMKA.

['eozpagpus: BIaxXHOCTL BO3/yXa, BETPbI, 6APOMETP, TEPMOMETP.

Texnonoeusn: mpeobpa3oBaHHe IBMKEHHH C HCMONB30BAHHEM MEXAHH3MOB, y4€r
TPCHUA B TEXHUKE, MOALIMITHMKM, UCIIO/Ib30BaHHE 3aKOHA COXPAHEHHS MMITYJIbCA B TEXHHUKE
(pakeTa, BOAOMET M Jpyrue), JBHUraTellb BHYTPEHHErO CrOPAHMS, naposasi TypOuHa,
ObITOBOI XOJIOAUIIBHHUK, KOHIUIMOHED, TEXHONOTHH TOJy4eHH s COBPEMEHHBIX MaTepHaJloB,
B TOM 4HCI€ HAHOMATEpHaloB, W HAHOTEXHOIOTHM, 3JIEKTPOCTATHYECKas 3allliTa,
3a3eMJICHHE SJICKTPONPHUOOPOB, KCEPOKC, CTPYMHBIA MpHHTEP, 3JIeKTPOHATPeBATE/bHbIE
MPHOOPBI, 3JIEKTPOOCBETHTENbHBIE IPUGOPBI, ralbBAHHUKA.

11 KJIACC

Pasgen 4. Diekrpoaunamuka

Tema 3. Maznumnoe none. Inekmpomaznumnan uHOyKyuA

IlocTosiHHble MarHuTEI. B3anMoznelcTBHE MOCTOSHHBIX MArHMUTOB. MarHHWTHOE MOIe.
BekTop MarHuTHOW MHAYKUMH. IIpUHLMN CyNMeprnosMuMd MarHMTHBIX [oed. JIuHuH
MarHuTHOM MHAYKUuK. KapTiHa THHUIE MarHUTHOM MHIYKIMH 101 TOCTOSHHBIX MATHUTOB.

MaruuTHOe nosie npoBoaHNKa ¢ TokoM. Kapruna numuii UHIyKUHHA MarHuTHOTO TOJIs
AJTMHHOIO MPAMOro NMPpOBOAHKKA U 3aMKHYTOTO KOJIBLIEBOT'O NIPOBOAHMKA, KATYILIKH C TOKOM.
OmnsiT Dpcrena. B3auMozeiicTBre IPOBOAHUKOB ¢ TOKOM.

Cuna AMnepa, e€ MOJyJIb U HanpaBlIeHHUe.

Cuna JlopeHua, eé Momyns W HampaBieHue. J[BHKeHHe 3apsHKEHHOM 4YacTHULIBI B
OHOPOZIHOM MarHUTHOM roJie. Pa6ota cuibl Jlopenua.

SBieHMe SIEKTPOMArHUTHON HMHAYKUMM. [TOTOK BEKTOpPA MATHHTHOI MHIYKLMH.
DIEKTPOABIIKYIUAS CHJIA MHIYKLUMHU. 3aKOH 3eKTPOMArHUTHO! uHAyKkuuu Qapanes.

BuxpeBoe anextpuyeckoe mose. DneKTpoABHKYLIAsS cuIa WHIYKLHUUA B IIPOBOJIHHUKE,
ABMKYIIEMCs IIOCTYNATe/IbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

VIH1yKTHBHOCTD. SIBIeHHe CAMOMHLYKLIMK. DeKTPOABHIKYILAS CHIIA CaMOMHAYKLIHH.

DHeprus MarHUTHOTO MOJIs KAaTYILIKH C TOKOM.

DIeKTpOMarHUTHOE ToJIe.

TexHudeckue ycTpONCTBA M NpaKTHYECKOe MPUMEHEHHE: MOCTOSHHBIE MarHUTHl,
SNIEKTPOMArHUTEL, SJEKTPOABUTATE/Ib, YCKOPUTENH 3JI€MEHTAPHBIX YaCTHUL, MHIYKIHOHHAS
reys.

Lemonempayuu

Omnsit Dpcrena.

OTKIIOHEHHE NIEKTPOHHOrO MyYKa MarHUTHBIM MOJIEM.

JIMHUM MHAYKUHWH MardHUTHOTO TIOJIS.

B3aumoneiicTBre ABYX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.



Heiictsue cuibl JIopeHIa Ha MOHBI JIEKTPOIIUTA.

SlBneHue 31eKTPOMArHUTHON MH/IYKIIMH.

[IpaBuno Jlenua.

3aBHCHMOCTb  DNIEKTPONBMIKYIIEH CHIbI HMHIYKIMM OT CKOPOCTH H3MEHEeHHs
MarHMTHOIO MOTOKaA.

SIBNeHre caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomei

V3y4yeHure MarHUTHOTO IOJIS KaTyLIKK C TOKOM.

McenenoBanye nefCTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

Hccnenosanue ABNEHNS 31€KTPOMATHUTHON HHIYKIIHH.

Pasgen 5. Kone6anus u Bo/1HbI

Tema 1. Mexanuueckue u snekmpomaznummole Konebanus

Konebarensnas cucrema. CBoGoaHble MeXaHHYECKHe KOIeOaHMUS. ["apmonunueckue
konebanus. Ilepuon, wacrora, ammiutysa u Qasa KoneGaHuii. [Ipy>XuHHBIA MasTHHK.
Maremariueckuii MasTHUK. VYpaBHEHME TapMOHHWYECKHX KOmeGaHuMii. [IpeBpaieHue
SHEPIUHU MPH rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiit koHTYp. CBOGO/HBIE J1MeKTPOMATHUTHBIE KONEGAHHS B HIEATBHOM
KOJIeOATEIBHOM KOHType. AHAOTHS MEXIy MEeXaHHYECKUMM U 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHHMs] JHEPrud B HJEAIBHOM
Kos1edaTeIbHOM KOHTYpE.

[IpeacraBnenve o 3aryxamommx KoneGaHHsX. BeIHyX/IeHHBIE ~ MeXaHHWYecKue
Kosiebanus. Pesonanc. BeIHY K IeHHBIE 3IEKTPOMATHUTHBIE KONeGAHMS.

[lepemennbiii Tox. CHHycOMIanbHEIH MepeMeHHbIH TOK. MOIIHOCTD [IEPEMEHHOT0
TOKa. AMIIIMTYIHOE U IeWCTBYIOLIee 3HaUeHHUe CHJIbI TOKA U HaIpsHKEHUS.

Tpancdopmarop. IpousBoacTso, nepenaua u norpebienue 3JIEKTPHYECKON JSHEPrUH.
DKO/IOrHYeCKHe PHCKHM TpPH IPOU3BOICTBE aneKkTposHepruu. Kynbrypa w#cnons3oBaHus
3JIEKTPOIHEPIHH B IIOBCETHEBHOM KU3HHU.

TexHu4eckue yCTpolicTBa M IPAKTHYECKOE MpPUMEHEHHE: 3JIEKTPUYECKUN 3BOHOK,
F€HEPaTOp NePEMEHHOr0 TOKa, TMHUH 3JIeKTPOIepe iay.

Hemoncmpayuu

WUccnenosanue  mapameTpoB  KoneGaTeNbHOW — CHCTEMB (Ipy>XMHHBIA WK
MaTeMaTH4YeCKUH MasgTHHUK).

Habmonenue 3aryxaromux xonebanuii.

VccrnenioBanne CBOMCTB BBIHY/ICHHbIX KOJIeOaHMIA.

HaGmionenue pesonanca.

CBoOOHBIE NIEKTPOMAarHUTHEIE KOTeOaHHusl.

OcumiiorpaMmel - (3aBUCHMOCTH  CHJIbI TOKA M HANPSIKEHHUS OT BpEMEeHH) 11
3JIEKTPOMArHUTHBIX KOJIeOaHMil.

Pesonanc npu nocnenopatensHOM coeIMHEHNH Pe3UCTOpPa, KaTyIIKA HHAYKTUBHOCTH U
KOHJIeHCcaTopa.

Mozens nuHuM 37€KTpOnepenayH.



Yuenuueckuu sxcnepumenm, nabopamoprvie pabomel

HccnenoBanye 3aBUCHMMOCTH IepHOJa MalblX KoNeOaHWM Tpy3a Ha HUTH OT JJTMHBI
HUTH U Macchl rpysa.

MccnenoBanue mNepeMEHHOrOo TOKa B LEMH W3 I[0CJIEJ0BATENHFHO COENMHEHHBIX
KOH/IEHCaTopa, KaTyLIKU U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHbIe 60IHbI

MexaHu4eckue  BOJNHBI,  ycNoOBUsl  pacrnpoctpaHenus..  I[lepuox.  CkopocTs
pacnpocTpaHeHusl U AJKHA BOJHBL. [Tonepeunsle u npojonbHeie BoHbL. MHTepdeperuus 1
AU(ppaKums MeXaHMYECKUX BOJIH.

3Byk. CxkopocTs 3Byka. ['pomkocTs 3ByKa. Beicora ToHa. Tembp 3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBL. Y CIIOBHUSI W3JIyYEHHUs 2IEKTPOMArHUTHBIX BONH. B3anmuas
opueHTauus BektopoB E, B, V B snekrpomaruutHoii BonHe. CBOMCTBA 3J1EKTPOMArHUTHBIX
BOJIH: OTpaXGHHE, NpeJIOMIIeHHe, Moyspusauus, audpakuus, uHTepdeperuus. CKopocTs
3JIEKTPOMArHUTHBIX BOJIH.

[lIkana 31eKTpOMarHUTHBIX BOJH. [IpUMeHEHHEe /IeKTPOMAarHUTHBIX BOJH B TEXHHUKE H
OBITY.

[IpuHLMIIBI panoCBs3K U TeneBuaeHus. Paqyronokanus.

DJIeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKAIOLIEH CPeIbl.

Texuudeckue ycTpoMCTBa M MPAKTHYECKOE PUMEHEHHE: My3bIKAIbHbIE HHCTPYMEHTEL,
YbTPa3ByKOBasl JMAarHOCTHKA B TEXHUKE U MEIMLUHE, pajap, paJHONpUEMHHK, TEIEBU3OP,
aHTeHHa, TenedoH, CBY-neys.

Hemonempayuu

OOGpasoBaHue 1 pacrpoCTpaHeHHUE MONEPEYHBIX U MPOAOILHBIX BOJIH.

Konebmomieecs Telo kak HCTOYHUK 3BYKa.

HaGronenue oTpakeHust U IpeIOMIEHUS] MEXaHHYECKHMX BOJTH.

Habnmronenue untepdepeHuny u qudpakiuyd MEXaHUUECKUX BOJIH.

3BYKOBOH pe30HaHC.

Habmonenue cBsA3M rpoMKOCTH 3ByKa M BBICOTHI TOHA C AMILUIUTYAOH M 4YacTOTOI
Ko/1Ie0aHui.

HccnenoBanue CBOWCTB  31€KTPOMArHMUTHBIX BOJIH: OTpakeHMe, IpeloMIIeHHeE,
NONSApU3alMs, AU(ppakLus, UHTephepeHLHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. IIpaMonMHEHHOE pacmpocTpaHeHWe CBeTa B OJHOPOIHOI
cpene. JIyd ceera. Toue4HbIi UCTOYHHK CBETA.

Otpaxkenure cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M306pakeHHit B MIOCKOM
3epKase.

[Ipenomienne cBera. 3akOHbI mpeloMieHUs cBeTa. AGCOMIOTHBIM mMoOKasarelsb

npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpeJiebHbINA yroJl MOJHOTO BHYTPEHHEro
OTpaXKeHHSL.

Hucnepcus cBera. CrnoxHbIi coctas Genoro ceeta. L{serT.



Cobuparoie u pacceuBatomue nuH3bL. ToHKas nuH3a. DOKYCHOE paccTOSHHE H
onTv4ecKas Cuia TOHKOM nuH3bL [locTpoenue wusoOpaxkenuit B cobuparommx u
paccenBaromuX auH3aX. Popmyna TOHKOM ITHUH3bL. YBelMueHUe, JaBaeMoe JIHH3OMM.

[Ipenensl NpUMEHMMOCTH reOMETPUYECKOM OITHKH.

Bonnosas ontuka. Mutepdepenunst csera. KorepeHTHble HWCTOYHHMKH. YCIOBHS
HaO/IIOZIeHHs] MaKCHMyMOB M MHMHHMYMOB B HHTephEpPEHLMOHHONH KapTHHE OT ABYX
CHH()a3HBIX KOTePEeHTHBIX HCTOYHUKOB.

HMudpakuus csera. [IudpakunmonHas pemérka. YcnoBue HaOMIONEHHS TIIIABHBIX
MaKCHMYMOB IpH MaJleHUH MOHOXPOMATHYECKOro CBeTa Ha AU(PPAKLHOHHYIO PELIETKY.

[Tonspusauwus ceera.

Texuuyeckue ycrpoficTa M npakTHYecKOe NPUMEHEHHMe: OYKH, Jyma, (oToarmapar,
[IPOEKIMOHHBIM anIapar, MUKPOCKOI, TeJEeCKOI, BOJOKOHHAs ONTHKA, IUGbPaKIHOHHAs
peleTKa, moJIsIPOu.

Lemonempayuu

[IpsiMonuHelinoe pacmpocTpaneHue, OTpakeHHe M NpenoMiIeHHe cBeta. ONTHUECKHe
npubOopBI.

[lonHoe BHyTpeHHee oTpakeHne. Mozesb CBeTOBO/A.

Hccenenosanune cBOMCTB M306pakeH M B THH3aX.

Mopnenn Mukpockona, Tejeckona.

HaGmonenue untephepennuu caera.

Habmonenue qudpakumu caera.

HabGmonenue gucnepcun ceera.

[lony4enue cniekTpa ¢ HOMOLIBIO TPU3MBI.

[lony4yenne cnexrpa ¢ moMoIbi0 AMpPaKLMOHHOMN PELETKH.

Habmonenue nonsipusanmu ceera.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomer

VM3mepenue nokasaTesis peoMIEHHs CTeKIa.

Hccnenosanue cBOMCTB U300paKeHU B JIMH3AX.

HabGmonenune nucnepcuu csera.

Pazjen 6. OcHoBbI cneuna bHOM TEOPHH OTHOCHTENBLHOCTH
['paHuLIBl NPUMEHUMOCTH KJIaCCHYeCKOl MeXaHHKH. [TocTynaThl cnenuanbHON TeOpUH
OTHOCHUTEJIPHOCTH: MHBAPUAHTHOCTh MOJYJsi CKOPOCTM CBeTa B BaKyyMme, MpPHHIMII
OTHOCHUTENBHOCTH DHHIITEHHA.
OTHOCHTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeLIeHue BPEMEHH U COKpalleHHEe JIJIUHBL.
DHEprus ¥ UMITYJIbC PEJISTUBUCTCKOMN YaCTHIBI.
CB#3b MacChl ¢ SHEprueil U UMITYI5COM PEeISTHBUCTCKOMN YaCTHIIBI. DHeprus nokos.

Pasgen 7. KBautoBas ¢pusuka
Tema 1. Dnemenmol KeaHmMoeoit onmMuKu
Qoronsr. @opmyna Ilnanka cBsi3n >Hepruu (GOTOHA C €ro YacTOTOI. JHeprusi u
UMITYJbC HOTOHA.



OtkpeiTue u wuccnenoBanue ¢dorosddexra. Ombitel A. I'. CroneroBa. 3aKoHBI
boroaddexra. VYpaBuenue DitHwteiiHa s porosdbdexra. «KpacHas rpanuua»

botosddexra.

JlaBnenwue ceta. OnwiTel I1. H. JIeGenesa.

Xumuyeckoe AeldCTBUE CBETA.

TexHuueckue ycTpOWCTBA U MpaKTHYECKOe MpPUMEHeHHe: (OTO3IeMeHT, HOTOAaTHHK,
conHeyHas Oarapes, CBETOJUO.

Lemonempayuu

DoTo3¢h(heKT Ha yCTaHOBKE C LIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akOHOB BHelIHero ¢otoaddexra.

Cseronuos.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogpene atoma Tomcona. OneiTel Pesepdopaa no paccesuuro o -yactul,. Ilnanerapnas
mozenb aroMa. Iloctynarel bopa. M3ny4yenue u norsiouieHre GOTOHOB NpU MEepeEXose aroma
C OJHOIrO YPOBHS SHepruu Ha JApyroi. Buael cnextpoB. CrnieKTp ypOBHEH 3HEpruu aroma
BOJOpO/A.

Bonnoseie cBoiicTBa wactui. Bonus! ne bpoiinsa. KopnyckynsipHO-BOIHOBOU dyanusm.

CrioHTaHHOE U BBIHYXKIEHHOE U3JTyYeHHE.

TexHuuyeckre ycCTpoHcTBa M MpPaKTHUYECKOE MpHUMEHEHHWe: CIEeKTPalbHbIA aHalu3
(cexTpockoI), 1a3ep, KBaHTOBBIM KOMITBIOTEP.

Llemoncmpayuu

Mozens onbita Pezepdopaa.

Onpenenenue AIUHBI BOJIHBI ja3zepa.

Habmoznenue mMHeHYaThIX CIEKTPOB U3ITyYEHHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

Habmonenue nuHe4yaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCNepUMEeHTbl,  [I0Ka3blBAIOLIUE  CIOKHOCTH  CTpoeHus  sigpa.  OTKpbiTHE
paguoaktuBHOCTH. OmnbiTel Pesepdopna no ompeneneHuio cocTaBa paJHOAKTHBHOIO
u3nydyenusi. CpolicTBa anbga-, O6era-, raMmma-usaydeHus. BrusiHue pajiMOaKTUBHOCTH Ha
YKUBbIE OPTaHU3MBI.

OtkpeiTHE NpOTOHA M He#TpoHa. HyknonHas monens siapa ['elizenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe unciio siapa. M3otomnsi.

Anpda-pacnaj. DIeKTPOHHBIA ¥ MO3UTPOHHEIN OeTa-pacrnaj. ['amma-u3nydeHue. 3akoH
PaAuoaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifpe. SAnepublie cuibl. JedekT maccs siapa.

SAnepHsle peakuuu. JleneHue U CUHTES siep.

Anepusiii peakrop. TepmosimepHbidt cuHTe3. [IpoGneMbl M NepCreKTHBBl AAEPHON
9HEPreTUKU. DKOJOTHUECKHUEe aCIIeKThl SIIepHON SHEPTeTUKH.

DneMeHTapHble 4acTULbl. OTKpbITHE TO3UTPOHA.



Metozp! HaGMIOACHUS U PErUCTPALINK 3IEMEHTAPHBIX YACTHUII.

DyHaMeHTalIbHbIE B3auMOIeHcTBUS. EQUHCTBO hu3ryeckoil KapTHHBI MHUpA.

TexHu4ueckue ycTpoicTBa U IIpaKTHYECKOe IPUMEHEHHUE: T03UMETp, KaMepa Buibcoua,
sS/IEPHBIN peakTop, arToMHasi bomba.

Hemonempayuu

CYETYNK HOHM3UPYIOLIMX YACTHLI.

Vuenuueckuii sxcnepumenm, rabopamopreie pabomei

Mcenenosanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Paznen 8. DiemeHTBI aCTPOHOMHH M acTPOPH3IHKH

Oranbl  pa3sBUTHSL acTpOHOMMH. [IpHKIaZHOE M MHpPOBO33PEHYECKOE 3HAYEHHUE
aCTPOHOMHMH.

Bu 38€31H0r0 HeGa. Co3Be3nus, sipKue 3BE3/bl, IIAHEThI, UX BUAMMOE JBHKEHHE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTh. Mctounuk sHeprun ConHUa U 38831, 3BE3MBI, HX
OCHOBHBIC XapaKTePUCTUKH. JlMarpamma «CreKTpajbHBIA KJ1acC — CBETHMOCTBY. 3BE3MIbI
[JIABHOW IOCIIEZI0BATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY Ul 3BE3 IVIABHOM
nocnenoBaTebHOCTH. BHyTpenHee crpoenue 3B&3x. CoBpeMeHHBIE NPEICTaBICHHS O
IIPOUCXOXKACHUH U 9BOOLMHY CoNlHLA U 3BE3/1. DTalbl )KU3HH 3BE3I.

Muneunsiit ITyts — Hama Ianaxtuka. [TonoxeHue U ABUKEHUE Connua B N'anaktuke.
Tumnsl ranakTuk. PaguoranakTuku u kBasapbl. UépHble AbIPbl B SAPAX FalaKkTHK.

Beenennas. Pacimmpenue Beenennoi. 3akon Xa66na. PasGeranue ragakTuk. Teopus
Bosnboro B3peiBa. PenukroBoe usnyuenue.

Macmitabuas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnelie npobiemMbl acTpOHOMHUH.

Yuenuueckue nabniooenus

Habmonenuss HeBOOPYKEHHBIM TI7a30M C  HCIIOJB30BAHUEM KOMITbIOTEPHBIX
NPUIOKEHUH JUIA ONpEJIe/IeHHs] MONOKEeHNs HeGeCHbIX OOBEKTOB HAa KOHKPETHYIO IATy:
OCHOBHbI€ c0o3Be3/1usi CeBEPHOro MOTyIIapHst U SPKHUE 3BE3/IBI.

Habmopenus B teneckon JlyHsl, mianer, Mneunoro ITyTu.

O6o6maromee noBropenune

Ponb $u3vku M acTPOHOMHH B KOHOMMYECKOH, TEXHOJOTMYECKOH, COLMATbHON M
OTHYECKON cdepax NesTeNTbHOCTH 4YelloBeKa, poib M MeCTo (DH3MKH W aCTPOHOMHM B
COBPEMEHHOH HAayYHOH KapTUHE MHpa, Pojib (U3MYECKOH TeopuH B (HOPMUPOBAHHH
NPEeICTaBNCHHH O (U3MYECKOH KapTHHE MHpa, MeCTO (GU3UYECKOH KapTHHBI MHpa B 06LIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX [TPECTABICHUI O PUPOJIE.

MexknpeamerHbie CBSI3H

Msyuenue xypca ¢usuku G6asoBoro yposHs B 11 Kmacce ocyliecTBIseTcs ¢ y4éTomM
COZCPKATEJIBHBIX MEXIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHKM, GHOJIOTHH, XUMHH,
reorpaMy 4 TEXHOJIOIHH.



Medicnpedmemnoie nonsmus, cBS3aHHbIE C U3yYEHHEM METOJOB HAYYHOTO MO3HAHMUS:
sIBIICHME, HAay4HbIH (akT, rumnoresa, Gusnyeckas BeNMYMHA, 3aKOH, TeOpUs, HaGIIONEHUeE,
9KCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIe/Ib, H3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMBl YpaBHEHWH, TPUIOHOMETpHYECKHE (YHKIMH:
CHHYC, KOCHHYC, TAHI®HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPUYECKOE TOKAECTBO, BEKTOPI
¥ HX NPOEKLMH Ha OCH KOOPJAMHAT, CIIOXKEHHUE BEKTOPOB, IPOM3BOAHBIE 3JIEMEHTAPHBIX
(yHKUMH, TPU3HAKK NMOJOOMS TPEYroNBHUKOB, ONpeeNeHute MIOMAIM MIOCKUX GUryp H
00BbéMa Te.

buonoaus. snexTpuveckue SBICHUsI B XKUBOW MpUpoje, KonebaTeabHble IBHKEHHS B
’KMBOH IPUPOJIE, ONTHYECKHE SIBJICHHS B JKUBOW NpPUpOLE, AeiiCTBHE paiualliid Ha JKUBbIE
OpraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPHUCTaUIM4ecKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3MbI 00pa30BaHus KPUCTAIIHYECKON PeLIETKH, CIEKTPabHBII aHaIH3.

l'eoepagus: MarHUTHBIE NOMIOCA 3EMJIH, 3aJI€)KU MATHUTHBIX Py, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, MPeICKa3aHue 3eMIIETPSCEHUH.

Texnonozusi: JTUHUHN 3JIeKTporepeaay, reHeparop IIEPEeMEHHOI0 TOKa,
SJIEKTPOABUraTeNlb, MHAYKIMOHHAS I€Yb, pajap, paJUONpPUEMHHK, TElEBU30p, aHTEHHa,
Tesnedon, CBY-neus, NpOeKUMOHHBIH annapaT, BOJOKOHHAS ONTHKA, COMTHEeYHas Garapest.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IPOTPAMMBI 10 ®U3UKE HA
YPOBHE CPEJHET'O OBLIETI'O OBPA30BAHUS

OcBoenue yueGHOro npenmera «Pu3mnka» Ha ypoBHE CPeJHEr0 OGLIEro obpazoBaHus
(ba3oBblii  ypoBeHb) HOMKHO OOECHeYMTh OCTHKEHHE CIEAYIOLMX JTMYHOCTHBIX,
METanpeIMEeTHBIX U NPEeAMETHBIX 00pa3oBaTeNbHBIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3ynbTaThl OCBOCHHUs Y4eOHOrO npeameTa «DH3HKay J0IKHBI OTpaXkaThb
FOTOBHOCTE M CMOCOOHOCTH  O0YYaOIIMXCS  PYKOBOACTBOBAThCA — C(HOPMHPOBAHHOIA
BHYTPEHHEH IO3MLKEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTALMi, MO3MTHBHBIX
BHYTPEHHHUX yOeXIeHHH, COOTBETCTBYIOIIMX TPAJHIMOHHBIM LIEHHOCTSAM POCCUHCKOro
0011eCTBa, pacIIMpeHHe KHU3HEHHOTO OMEITA  OIbITA AEATEIbHOCTH B IpoLecce pealusaluu
OCHOBHBIX HAllPaBJICHUH BOCITUTATENLHON JEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpazkaanckoro BocnuTaHus:

COPMHUPOBAHHOCTb IPAKAAHCKON MO3MUMM  OOYYaOIIerocs Kak aKTHBHOIO
OTBETCTBEHHOI0 4JIeHa POCCUHCKOro 001LeCcTBa;

NPUHITHE TPAAMLHOHHBIX OOIIEYET0BEYECKUX IYMAHHCTHYECKUX U IEMOKPATHYECKUX
LlEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO NEATENBHOCTh B MHTEpEcax Ipa)kIaHCKOro oOmiecTna,
y4acTBOBaTh B CAMOYIpaBICHHH B 00pa30BaTeIbHON OpraHu3aIliy;

YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMH MHCTUTYTAMH B COOTBETCTBHH C MX
GyHKUMAME ¥ Ha3HAYEHUEM;

FOTOBHOCTB K T'yMaHUTapHOM M BOJIOHTEPCKOM NeATETbHOCTH;

2) NaTPHOTHYECKOI0 BOCITHTAHNS:

C(OPMHPOBAHHOCTb POCCUNUCKOM IPaKaHCKOM UIEHTHYHOCTH, TaTPUOTU3MA,;

UCHHOCTHOE OTHOLUCHHE K rOCYNApCTBEHHBIM CHMBOJIAM, NAOCTHIXKEHHSM POCCHHCKHX
Y4€HBIX B 00/1aCTH (U3UKK U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIHTAHUS:

C(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ITHYECKOTO [IOBEICHHUS,;

CHOCOOHOCTh ~ OLIEHMBATh  CUTYALHIO © NMPUHUMATE  OCO3HAHHBIE  peLIeHMS,
OPHEHTUDPYACb Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMbI M LEHHOCTH, B TOM YHCIE B
JeSTeJIBHOCTH YYEHOTO;

OCO3HaHME JINYHOT'O BKJIaJla B [IOCTPOEHHE YCTOMYHUBOrO Oy IyIero;

4) 3¢TeTHYeCKOro BOCHHUTAHNS:

SCTCTHYCCKOE OTHOLICHWE K MHUpPY, BKIOYAss 3CTETHKY HAay4HOrO TBOPYECTBa,
MpHUCYIIEro GU3NUECcKoit HayKe;

S) TpynoBoro BocnuTanus:

MHTEpEC K pasIu4HbIM chepaM npodeccHOHaNbHON esTeNbHOCTH, B TOM HYHCITe
CBA3AHHBIM C (U3UKOH M TEXHHKOH, yMEHHe COBEpIIATh OCO3HAHHbI BbIOOp Oymyleit
MPO(ECCUH 1 Pean30BbIBATE COOCTBEHHBIE KU3HEHHbIE TUIaHBI;



FOTOBHOCTB U CIIOCOOHOCTH K 00pa3oBaHHIO M caMo00Opa30BaHmIO B 001aCTH QU3KMKH Ha
MPOTSHKEHUU BCEH JKU3HMU,

6) 3K010rH4YeCKOro BOCIIMTAHHUS

C(OPMHPOBAHHOCTb IKOJIOTMYECKOH KyJIBTYpBI, OCO3HAHHME TI0GATBHOTO XapakTepa
9KOJIOTMYECKHX MpolIiem;

MTAHUPOBAHUE U OCYILECTBIIEHHE JEHCTBUI B OKpYIKarollleil cpejie Ha OCHOBE 3HAHUS
nesield yCTOMYUBOIO pa3BUTHS Y€IOBEYECTBA;

pacUIMpeHHe OmbITa JEATENBHOCTH 3KOJIOTMYECKOW HarpaBleHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PU3HKe;

7) UEHHOCTH HAYYHOI0 MO3HAHHA:

C()OPMHPOBAHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTUS (PU3UYECKOM HAYKH;

OCO3HAHHE LEHHOCTH HAYYHOH JAESTENbHOCTH, TFOTOBHOCTH B IIPOLIECCE H3YydYEHHs
(PM3MKH OCYIIECTBIATH MPOEKTHYIO M UCCIEN0BATENbCKYIO AESTeNbHOCT UHMBUYAJIBHO U
B IpyImIe.

METAINIPEAMETHBIE PE3YJIbTATHI

IlosnaBaTenbHbIe YHHBEPCAIbHbIE YueOHbIe JeiiCTBHS
basoBble 1oruueckue aelcTBusn:

CaMOCTOATEIBHO (DOPMYJIMPOBAaTh M AKTyaJlH3MpOBATh MpPo6JeMy, paccMaTpHBaTh ed
BCECTOPOHHE;

ONPpeAeNATh LEIH NCATEIbHOCTH, 3a1aBaTh IIapaMeTPbl U KPUTEPHH UX JOCTHKEHMUS;

BBIABJIATE 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pPacCMaTpPUBAaEMBIX (HU3MYECKUX
SIBJICHUSX;

paspalatblBaTh IJIaH pEIICHHS TPOOJeMbl C Y4Y&TOM aHANM3a HMEROIINXCS
MaTepHalbHbIX H HEMATEPHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B [AEATE/bHOCTD, OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LEIISM,
OLICHUBATh PUCKH IOCIEACTBUM 1€ATEIbHOCTH;

KOOpAMHHPOBATL M BBINOJNHATE PaboTy B YCIOBUSIX PealbHOrO, BHPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS;

pa3sBUBATh KPEATUBHOE MBILJIEHHE NIPU PELIEHUH )KU3HEHHBIX TIPOOIIEM.

basosble HceaenoBaTenbekue aeHcTBUA:

BJIJIETh HAy4YHOH TEPMHUHOJIOTHEHN, KIIOUEBBIMHU TIOHATUSIME M METOAAMHU (pU3UUECKOI
HayKH;

BJIa/IeTh HaBbIKaMK y4eOHO-UCCIIeI0BATENIbCKOM U MPOEKTHOM AesITeIBHOCTH B 061aCTH
(H3HKH, CIOCOGHOCTBIO M IOTOBHOCTBIO K CAMOCTOSTEILHOMY IIOMCKY METOJIOB pelleHHUs
3a/1a4 (PU3HYECKOTO CONePIKaHMs, IPUMEHEHUIO PA3TMYHBIX METOIOB [IO3HAHHUSL;

BJIaIeTh BUAAMH JEATEIBHOCTH [0 MOJYYEHHWIO HOBOTO 3HAHMS, €r0 WHTEpIpETaluy,
Mpeodpa3oBaHUI0 M NPHMEHEHHIO B PA3jM4HBIX Y4eOHBIX CHTYaLHsX, B TOM HHCIIE npu
CO3/1aHHHU y4eOHBIX NIPOEKTOB B 001aCTH DU3KKH;



BBISBJIATh NPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyalM3MpOBATh 3a/ayy, BbIABHUIAThH
rUMoTe3y e€ pelleHMsl, HaXOAWTb apryMeHTBI JUIs JOKA3aTelbCTBA CBOMX YTBEpKICHHIL,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ pELIEHMs 3afauyd pPe3yJbTaThl, KPUTHYECKH
OLICHUBATDL MX JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX,

CTaBUTh M (OPMyIMPOBaTh COOCTBEHHBIE 3a1a4i B 06Pa30BaTeIbHOMN AESTENEHOCTH, B
TOM YHCJI€ IIPU U3yYeHUH (PU3MKH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLEHUBATH PHOOPETEHHBIN OIBIT;

YMETb NIEPEHOCUTb 3HAHUSI 110 (PU3MKE B NIPAKTHYECKYIO 00J1aCTh KU3HEAESTENbHOCTH,

YMETb HHTEIPUPOBATh 3HAHHS U3 Pa3HBIX MIPEAMETHBIX 00acTei;

BbIABUTaTh HOBBIE UJICH, IIPE/UIAraTh OPUrHHAIbHbBIE TOX0/bl H PELIEHHUS;

CTaBUTh IPOOJIEMbI U 3a/1a4H, JIOYCKAIOLINE albTePHATHBHBIE PellIeHHUs.

PaGora ¢ undopmanmueii:

BIAACTh HABBIKAMM IIOJy4YeHHs] HMHQOpPMAUMM (DH3HYECKOTO CONEPIKAHHUS U3
HCTOYHMKOB  pasHBIX  THIIOB, CaMOCTOSTEJIBHO  OCYIUECTBIATH  [OMCK, aHAJIW3,
CHCTEMATH3ALMIO W WHTEPNPETalMIO HHOOPMALMM  PA3IUYHBIX BHIAOB U  (OpM
[Ipe/ICTaBICHUS;

OLICHMBATH JOCTOBEPHOCTH HH)OPMALHH;

HCIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOIOTHIl B
PEIICHNY KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX M OPraHU3allMOHHBIX 3a7a4y C COOJOIEHHEM
TpeOOBAHMI OPrOHOMMKH, TEXHHKH GE30MaCHOCTH, IMIHEHBI, pecypcocbepexerus,
PpaBOBBIX W STUYECKUX HOPM, HOPM MH(POPMALIHOHHOM Ge30MaCHOCTH;

CO31aBaTh TEKCThl (DU3UYECKOrO COJEpPXKAHHS B DA3IUUYHBIX (opMmarax c y4€TOoM
HasHa4yeHWs MHPOpPMAUMM U LENeBOM ayAUTOpHM, BBIOHpAs ONTHMAIBHYIO (hopMy
NPeICTaBICHUs U BU3yalln3alliy.

KommyHukaTHBHBIE yHHBepcaibHbIe YueGHbIe JelCTBHS:

OCYUIECTBJIATE OOLLEHHE Ha ypoKaxX HU3MKH 1 BO BHE-YPOUHOMH JeSATEbHOCTH,

pacIIo3HaBaTh NPEANOCHIIKY KOHMIUKTHBIX CUTYaILUi U CMSAr4aTh KOHGINKTHL,

PasBEPHYTO M JIOTWYHO M311araTh CBOKO TOYKY 3PEHHS C HCIIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[TOHUMATP M UCIIOJIB30BATh NPEUMYIECTBA KOMAHIHON U MHAMBHIYaIbHOM PaboTHI;

BbIOMpATH TEMATUKY U METOMbI COBMECTHBIX JeMCTBH C y4€TOM OOLIUX MHTEPECOB U
BO3MOXKHOCTEH Ka)KZOT'0 YJIEHA KOJUIEKTUBA;

PUHMMATE LEIH COBMECTHOM IEeSTeNbHOCTH, OpPraHM30BBIBATE U KOOPAHHMPOBAThH
JeHCTBUS 10 €€ NOCTHXEHHUIO: COCTABJIATh IUIAH [ACHCTBHIA, pacripesiesIsTh POJIK ¢ y4ETOM
MHEHHH y4aCTHUKOB, 00CYKAATh pe3y IbTaThl COBMECTHOM paboThl;

OLICHMBAaTh Ka4Ye€CTBO CBOEr0 BKJAJa M KaXAOr0 y4dyaCTHMKA KOMAHABl B OOIIMM
pe3ynbTaT 10 pa3spabOTaHHBIM KPUTEPUSIM;

[Ipe/iarate HOBBIE NPOEKTHI, OUCHUBATh U/IEH C MO3ULUM HOBHU3HbI, OPUIHHAIBHOCTH,
NPaKTHYECKOH 3HAYUMOCTH;



OCYLIECTBIIATE IO3UTUBHOE CTPATErHYeCKOE IOBEAECHWE B PA3IUYHBIX CHTYalUsX,
NPOsIBJISATE TBOPYECTBO U BOOOpakeHHe, ObITh HHULIMATUBHBIM.

PeryasiTuBHbIe yHHBepca/ibHbIe yuyeOHbIe JeilicTBHSA
Camoopranusauns:

CaMOCTOSTE/IBHO OCYLIECTBIIATh [TO3HABATE/IbHYIO N€ATEIbHOCTh B 00MACTH DU3UKK U
aCTPOHOMMH, BBISBIISITH POGJIEMBI, CTABUTH M (JOPMYJIMPOBATh COOCTBEHHbIE 3a1a4H;

CaMOCTOSITENIbHO COCTAaBIIATH IJIAH PELIEHHUs PACYETHBIX M KaYECTBEHHBIX 3a/1a4, IUIaH
BBIMIOJIHEHUS MPAKTHYECKOM paboThl ¢ Y4€TOM MMEIOLMXCS PecypcoB, COGCTBEHHBIX
BO3MOYKHOCTEH U IPEeAINIOUTEHHU;

JlaBaTh OLEHKY HOBBIM CHUTYaLIUAM;

pacmmpsATh paMKH y4eOHOro npeaMeTa Ha OCHOBE JIMYHAIX I1Pe0YTeHHUIA;

JieJ1aTh OCO3HAHHBIN BBIOOp, ApryMeHTHPOBATH ero, 6path Ha ce6si OTBETCTBEHHOCTD 3a
peleHue;

OLIEHUBATh NPUOOPETEHHBII OIBIT;

CrocoGCTBOBaTh (DOPMHUPOBAHHMIO M MPOSIBIEHUIO OSPYLHLMH B 06MacTH (bu3nky,
[TOCTOSIHHO MOBBIIIATE CBOK 00pa3soBaTe/IbHbIN U KyJIbTYPHBIH YPOBEHb.

CamMOKOHTPO/Ib, SMOLMOHAILHBIH HHTENIEKT:

AaBaTh OLECHKY HOBBIM CHUTYallHsM, BHOCUTb KOPPEKTHBBI B J€STEIbHOCTD, OLIEHHBATD
COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJIANCTh HABbIKAMH [103HABATE/IbHOM pe(IeKCMH KaK OCO3HAHHS COBEpIIAeMbIX
NEHCTBUM U MBICITMTE/BHBIX [IPOLIECCOB, MX PE3yIbTATOB H OCHOBAHMIL;

MCTIONB30BATH NPUEMBI PeIIEKCHHU /UIsSl OLEHKH CUTYALMH, BbIGOpa BEPHOTO PellIeHNs;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO NIPMHUMATH PELLIEHUS 10 UX CHIKEHHIO,

MPUHUMATh MOTHUBBI M apTYMEHTBI APYTUX IIPH aHAIN3€ Pe3yJIbTATOB AeATeIbHOCTH:

NPUHUMATH Ce0sl, TOHMMasi CBOU HEJOCTATKU U JOCTOMHCTBA,

MPUHAMATb MOTHUBBI M apIyMEHTBI IPYTUX TP aHANIM3€e Pe3yJIbTATOB JEATeIbHOCTH;

NpU3HABaTh CBOE MPAaBO U MPaBO APYIUX Ha OLIMOKH.

B npouecce n0CTHKEHUS TMYHOCTHBIX Pe3yJIbTATOB OCBOEHMUS MPOrpaMMmsl 1o (Gu3nKe
JUIA YPOBHS CpelHero obuiero o6pa3oBaHusi y 00y4alOLIMXCS COBEPLIEHCTBYETCS
SMOLHMOHANIBHBIH HHTEIUIEKT, IIPenoaralolni copMUPOBAHHOCTD:

CAMOCO3HaHMs, BK/IIOYAIOUIETO CIIOCOOHOCTh MOHMMATH CBOE SMOLHMOHAIBHOE
COCTOSIHWE, BHICTHb HAIpaBJIEHUS pa3BUTHUS COOCTBEHHOM SMOLIMOHAJIBLHOMN cthepsbl, ObITH
YBEpPEHHEIM B cebe;

CaMOpETYIHpOBaHMs,  BKJIIOYAIOIIEI0  CaMOKOHTPONIb,  yMEHHE  NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh aalTHPOBATHCA K 3MOLMOHAIBHBIM
M3MEHEHHUSAM U NPOSBIATE THOKOCTB, GBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLIEH CTpeMyIeHHe K JOCTHXKEHHUIO IelH U ycrexy,
ONTHMU3M, HHULIUATHBHOCTh, YMEHHE I€HCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOWIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYIHX,
YUUTBIBAaTh €r0 INpHU OCYIUECTBICHWH OOLIEHHMS, CIMOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHHUIO;



COHAJIBHBIX HAaBBIKOB, BKI/IHOYAKIIHUX CIIOCOOHOCTH BbICTpauBaTb OTHOLIEHHS C
APYIUMH JIFOIbMH, 3360THTBCH, ITPOSABIIATD HHTEPEC M paspeilaThb KOHCbIIHKTBI.

INNPEJIMETHBIE PE3YJIbTATHI

K koHuy oOy4enus B 10 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOKHEI
OTpakaTbh C(POPMUPOBAHHOCTD Y 00YUAKOLIMXCS YMEHHIA:

JAEMOHCTPUPOBATh HA MPUMEPAxX POjib U MeCTO (PU3UKK B (HOPMUPOBAHUH COBPEMEHHOI
Hay4YHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOI TeXHUKH M TEXHOJIOTUH, B IPAKTHYECKOl
HNesATeJIbHOCTH JII0JIel;

YYMTbIBaTh IPAHHULbI MPUMEHEHHMs M3YYEHHBIX (QU3UYECKHX MOJeNei: MarepuajbHas
TO4Ka, MHepLHaJIbHas CUCTeMa OTCY€ETa, abCOMIOTHO TBEPAOE Tel0, MAealbHbIN ra3, Moaenu
CTPOCHHS Ia30B, KUIKOCTEH U TBEPABIX TeJl, TOYEYHbIH JIEKTPUUYECKUM 3apsil IIPH PelIeHHUH
(u3uvecKux 3agay;

pacrnosHaBaTh (PU3HMUECKUE SBICHUs (IPOLECChI) M OOBSACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKY/IIPHO-KUHETHYECKOM TEOPHH CTPOSHHUS BELIECTBA U JIEKTPOJAUHAMHKH:
paBHOMEPHOE W PaBHOYCKOPEHHOE INpPsAMOJMHENWHOe ABMXKEHHE, CBOOOIHOE MNajeHHe Tel,
ABM)KEHWE 10 OKPYXHOCTH, HMHEpUMs, B3aumojedctBue Ttei, anddysus, GpoyHOBCKOe
ABMKEHHE, CTPOCHHE HKUIKOCTEH W TBEPIBIX Tel, U3MEHeHHe 00bEMa TeJsl P HarpeBaHUu
(OXTMaX[IeHMH),  TEMNOBOE  paBHOBECHE, MCHApeHHe, KOHACHCALWS, IUIABIEHMUE,
KpHUCTA/IM3aLMsA, KHUIICHHE, BIIQXHOCTb BO3/yXa, TOBBIIIEHHWE MAABICHHS ra3a NPH ero
HarpeBaHu¥ B 3aKpPBITOM COCyZe, CBS3b MEXAYy MapaMeTpaMu COCTOSHUSI rasa B
M30MpoLeccax, MEKTPU3aLHs Tell, B3aUMOAEHCTBHE 3aps/I0B;

ONHCBIBATH MEXAHUYECKOE ABHKCHHUE, UCTIONB3Ys (DU3NUECKUE BEJTUYUHBI: KOOPIMHATA,
yTb, EPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHjla, UMITYJIbC Tejla, KHHeTHYeCKas
SHEprus, NOTEHUHANbHAsA dHEPrus, MeXaHuueckas paboTa, MeXaHW4eCcKas MOIIHOCTB; [pH
OMUCAHWHM MPABUIBPHO TPAKTOBATh (U3UYECKMH CMBICI KCIIOIB3YEMBIX BEIMYMH, MX
00O3HaYeHUs M eIMHHULBI, HAXOAUTH (OPMYIBI, CBA3BIBAIONIME JAHHYIO (H3HYECKYIO
BEJIMYUHY C IPYTUMH BEJIMYHHAMH;

ONHUCBIBATE M3Y4YEHHbIC TEIJIOBbIE CBOWCTBA Tel M TEIJIOBBIC SIBJICHUS, HCIOJb3Ys
(u3nuecKre BENMYMHBL [ABIEHHE ra3a, TEMIIEPATYpa, CPelHss KMHETHUeCKas SHeprius
Xa0THYECKOTO JBMIKEHHs MOJIEKYJl, CpeAHEKBaApaTHYHAsI CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIIOThI, BHYTPEHHSs 9HEprus, padora rasza, KoaGGpHULUUEHT 110JIe3HOro AeHCTBUS TEIIOBOTO
ABUTATENSA; NPU ONMCAHUU IPABUIBHO TPAaKTOBATh (DM3MYECKMH CMBICI HCIONb3YEeMBbIX
BEJIMYMH, MX OOO3HAYCHHS U EIMHHIbI, HAXONUTH (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MYecKyI0 BeTUYHHY C IPyTUMH BeJTHUMHAM,

OIMKCBIBATh M3yYEHHBIE 3JIEKTPUYECKUE CBOMCTBA BELIECTBA U JIEKTPUYECKHUE SBJICHUS
(mporeccsl), UCMob3ys (U3NYECKHe BENMYUHBI: SEKTPUUECKUH 3apsi, SIEKTPUUYECKOe
1oJie, HaNPsXKEHHOCTB MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB; [IPH OMMCAHUHU NTPABUIBHO
TPAaKTOBATh (PU3MYECKHH CMBICI HCIONb3YEeMbIX BEJIMYHH, UX OOO3HAUEHHS WU eJUHHULIBL

yKasblBaTh (DOPMyJIbI, CBA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJMUMHY C JPYTHMH
BETMYHUHAMH;



aHAIU3UPOBaTh (PU3UYECKHE NPOLIECCHl U SBJIEHUS, MCTIONB3Ys (PU3HYECKHE 3aKOHBI 1
MPUHIWIIEL: 3aKOH BceMHpHOro tarorenus, I, II u III 3akonsl HetoTOHE, 3aKOH COXpaHeHHs
MEXaHMYECKOW SHEPruH, 3aKOH COXPAaHEHMs] HMITYJIbca, MPHUHLMIT CYNEpPHO3UIAN CHJI,
MPUHLMUI PAaBHONPABUS HHEPLUAIBHBIX CHCTEM OTCYETA, MOJEKYIISIPHO-KHHETHYECKYIO
TEOPHIO CTPOEHMs BEILECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEJHEHl KMHETHYECKOW 3HEpruu
TeIJIOBOIO  IBM)KEHHS MOJIEKYJNl ¢ abCONIOTHOM TemmepaTrypoif, TMepBbl  3aKOH
TePMOJMHAMUKHU, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3ToM
pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE U yCIIOBUS
(rpaHuLbl, 06J1ACTH) TPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHLMIIBI JACHCTBHS MalIWH, NPUOOPOB M TEXHHYECKHUX
YCTPOKMCTB; pa3in4arh yCA0BHs UX 0€30MacHOr0 UCIOIb30BAHMS B [IOBCEAHEBHOM HKU3HMU:

BBITIOJIHATE SKCIICPUMEHTBI 10 HUCCIIENO0BAHUIO (U3UYECKUX SIBICHUWA U IMPOLIECCOB C
HCTIO/Ib30BAHUEM IMPSAMBIX ¥ KOCBEHHBIX H3MEPEHHH, NpU 3TOM (HOPMYIHpPOBATH
npoGneMy/3ajady M rumnotesy y4eGHOro OKCIEpPUMEHTa, COGMpPATh YCTAHOBKY K3
NpesIokKeHHOro 000py10BaHUs, IPOBOAUTE OIBIT ¥ (OPMYIMPOBATH BBIBOIBI,

OCYLIECTBJIATh NpPSMBIE U KOCBEHHBIE U3MEPEHMS! (DU3UUYECKUX BEJIMYHMH, MPH 3TOM
BbIOMpATh ONTUMANIBHBINA CIOCOO M3MEpEHHs M MCIOJIb30BATh M3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUI;

MCCIIEIOBAaTh 3aBUCHMMOCTH MEXAYy (QU3NYECKUMH BEIHYMHAMH C HCIIOIB30BAHUEM
MPSAMBIX H3MEPeHHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pe3y]bTAThl
TOJIy4eHHON 3aBUCUMOCTH (DM3MYECKMX BENUYUH B Buae TabiuL M rpaduKoB, enarth
BBIBO/IbI 10 Pe3yJIbTaTaM MCCIIeIOBAHMS;

cobmoAaTh nmpaBuia 6e30MacHOro TpyAa MpU MPOBEJEHUH WCCIENOBAHMI B pamKax
Y4eOHOro OJKCIEpUMEHTa, y4eOHO-HCCIe0BATENbCKOM M IIPOEKTHON eATebHOCTH C
HCIIO0JIb30BAHMEM U3MEPHUTENIbHBIX YCTPOMCTB U 1a00paTOpHOro 060pyA0BaHMS;

pelars pacy€THbIe 3aJa4d C SBHO 3aJaHHOH (H3UYECKOW MOJENBIO, HCIONb3Ys
husMyecKHe 3aKOHbl M TNPUHLMIBI, HAa OCHOBE aHANM3a YCIOBMS 3a[a4d BBIOGUPATH
(hM3MYECKYIO MOJIENIb, BEIIEISTh (DU3NUECKUE BENUUMHEI H GOPMYJIbL, HEOOXOMUMBIE TSl eé
pelIeHHs, MPOBOAMTH pACYETBl W OLEHMBATH pPEANbHOCTh IIOJYYEHHOrO 3HAYEHUS
bu3ryecKol BeIUUYUHBL,

pemaTh Ka4eCTBEHHbIE 3a/la4y: BBICTPAUBATH JIOTHYECKH HEMPOTHBOPEYUBYIO LEMOYKY
paccyeHHH C OTOPOi Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBICHHUS;

UCTIOJIE30BaTh IPU peLIeHUd y4eOHBIX 3aJa4y COBpeMeHHble WH(OPMaLMOHHbIE
TEXHOJIOTHH JJIs TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALIUU U NPEACTABICHUS YIeOHON U
Hay4HO-TOMYJIAPHOH MH(pOPMALMH, MOMYYEHHOH M3 PasiUYHBIX UCTOYHMKOB, KPUTHUECKH
aHaJIM3UPOBATh I0Iy4aeMylo HHPOPMALHIO;

[IPUBOUTE MPUMEPbI BKJIaJa POCCHMCKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE MPOLIECCOB OKPYIKAIOLIEr0 MUPA, B Pa3BUTHE TEXHHKH M TEXHOJIOTHIL;

MCIIOJIB30BATh TEOPETHYECKHE 3HaHHUs M0 (HU3UKE B IMOBCEJHEBHOM JKHU3HHM IS
obecreyennst 6€30MacHOCTH MpH o6palleH H ¢ IPUGOPaMHU M TEXHUYECKUMHU YCTPOHCTBAMH,
AJIsl  COXpaHEeHHWsI 3I0pOBbsi M COOMIONEHHUS HOPM OKOJOTMYECKOrO TIIOBECHHUS B
OKpY’Karolleu cpene;



paboTaTh B TpyIIe C BBINOJHEHHEM DPa3IMYHBIX COLMAIbHBIX pOJIeH, MIaHMPOBATE
paboTy rpymnmbl, PaMOHAIBHO PACIPEENsTh 00S3aHHOCTH M MIAHUPOBATH JESATEeIbHOCTD B
HECTaHaPTHBIX CUTYyalUsX, aleKBATHO OLIEHUBATh BKJIAJl KA)XKAOr0 U3 yYaCTHUKOB IPYIIIbI B
pelIeHne pacCMaTpUBaeMOit MPoGIeMBI.

K xoHiy o6y4enus B 11 k1acce mpeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJIKHEI
OTpaxaTh C(HOPMUPOBAHHOCTE Yy 00YYaIOLINXCS YMEHMIA:

JIEMOHCTPUPOBATh HA MPUMEPax POJib U MECTO (DU3UKU B (POPMUPOBAHMH COBPEMEHHO
Hay4YHOH KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH U T€XHOJIOTUM, B PAKTHYECKO#
AEATEIbHOCTH JIIOJIeH, LeJIOCTHOCTh ¥ €IMHCTBO (PU3UUECKON KAPTHHBI MUPA;

YYHMTBIBATE TPAaHULbl TNPUMEHEHMs] H3Y4YEeHHBIX (U3UYECKUX MOJeNel: TOYeuHbI
NIEKTPUYECKUN 3apsili, Jyd CBETa, TOUEUHBIA HCTOYHHMK CBETa, sepHas MOZIENb aroma,
HYKJIOHHas MOJIeJIb aTOMHOI'O S1/Ipa NpU pelleHrr GU3HIeCKUX 3a1au;

pacrno3HaBaTh (u3nMueckue sBiIeHUS (IPOLECCH) U OOBACHITH MX HA OCHOBE 3aKOHOB
3JICKTPOIMHAMMKM M  KBAHTOBOM (M3MKM: 3JI€KTpHYECKas POBOAMMOCTb, TEILIOBOE,
CBETOBOC, XHMMHYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aMMOJENHCTBUE MAarHHUTOB,
SJICKTPOMArHuTHas MHIAYKLMS, AEHCTBHE MarHUTHOTO IOJIS HA MPOBOJHHMK C TOKOM M
ABWXKYIIMHACS ~ 3apsil, JJIeKTPOMATHUTHBIE KONeOGaHHS W  BOJIHEL, IIPSIMOJIMHENHOE
PaclpoCTpaHEHHE CBETa, OTPaXeHHe, MpeIOMJIeHHe, HHTepdepeHUns, AU(paKuus |
O/Apu3aLMs  CBETA, AMCHEpCHs cBeTa, (oTodneKTpuyeckuil sddekr (poroaddexr),
CBCTOBOC AaBJICHHE, BOSHMKHOBEHHUE JIMHEHYATOrO CMEKTpa aToMa BOAOPO/A, €CTeCTBEHHAS
¥ UCKYCCTBEHHAs pallOaKTHBHOCTB,

ONHUCBIBATH U3yYEHHbIE CBOMCTBA BEIUECTBA (NIEKTPHYECKHE, MATHUTHBIE, ONTHYECKHE,
SJICKTPHYCCKYI0 TIPOBOAMMOCTb  Pa3/IMYHBIX Cpe) W JIMEeKTPOMATHUTHHIE SBJICHMS
(mpoueccsl), MCTONb3ys (U3HYECKHE BEJTHYMHBI: IIEKTPHYECKHUIA 3apsl, CHIa TOKa,
SJICKTPUYECKOe HAIPSIKEHHWE, 3JIEKTPUYECKOE COMPOTHBIEHHE, Pa3HOCTh IOTEHIMAJIOB,
SNIEKTPOABHXKYIIAs CUIA, paboTa TOKa, WHIYKLMS MarHUTHOrO MOJs, cuia AMIlepa, cuia
JlopeHua, HHAYKTHBHOCTh KATYILUKH, SHEPTUs 3EKTPHYECKOTO U MATHHTHOTO noJjei, nepuoa
M 4acToTa KoneOaHWi B KoneGaTelbHOM KOHType, 3apsii M CHJIa TOKA B npouecce
FapMOHMYECKHUX JJICKTPOMArHUTHBIX KoJieOaHui, POKYCHOE pacCTOSIHHE M ONTHYECKAs CHIla
/TAH3BL, [IPH OIMCAHWHU NMPABUIIBHO TPAKTOBATH (DM3MUECKUI CMBIC] HCIIONB3YEMBIX BETHUKH,
MX 0003HAYEHWS M eIVHHULBI, yKa3biBaTh (hOPMYJIBI, CBS3bIBAIOIIME JaHHYI (PU3UYECKYIO
BEJIMYMHY C IPYTMMHU BEJIMYHHAMM;

OMHUCBIBATE M3YHYCHHBIE KBAHTOBBIC SIBICHHUS M MPOLECCH, HCIONB3Ys (PU3MYECKHE
BETMYHHBL CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JVIMHA BOJIHBI M 4acTOTa CBETA, SHEPrUs H
MMITYJIC (DOTOHA, MEPHOJ IOJypaclana, SHEpPrHsi CBS3H ATOMHBIX ANEp, NpPH ONUCAHUU
NpaBUIbHO TPAKTOBaTh (M3MYECKHIl CMBIC/ HMCIIOb3yeMBIX BEIMYMH, UX OOO3HAUCHUS W
CAMHALBL, YKa3bIBaTh QOPMYJIBI, CBS3bIBAIOIINE NAHHYIO (QU3UUECKYIO BETHUHHY C APYTHMHU
BEJIMYMHAMH, BBIYUCIIATh 3HaYeHHe PU3MYECKON BEIUYUHBI;

aHAM3UPOBATE YU3MUECKUE NPOLECCH H SIBICHHS, UCTIONB3Ys DHU3MYECKHE 3aKOHBI H
NPUHLMIBL  3aKOH OMa, 3aKOHBI MOCNEAOBATENBHOTO M MaPAIETBHOTO COEIHHEHHS
MPOBOAHHUKOB, 3aKkoH JDkoyinsi-JleHua, 3aKOH 3JEKTPOMArHUTHOM HMHIYKIMH, 3aKOH
IPSIMOJIMHEHHOT'O PaCTipOCTPAaHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI [IPEJIOMJICHUS



CBeTa, ypaBHeHHe OWHWITeHHa Ins (GoTod(deKTa, 3aKOH COXpAHEHMS] IHEPIHH, 3aKOH
COXpaHCHHS MMITyJIbCa, 3aKOH COXPaHEHMs 3JIEKTPUYECKOrO 3apsjia, 3aKOH COXpaHEHMs
MaccoBOro umcrna, nocrynarel bopa, 3akoH palMOaKTUBHOIO pacraja, pd 3TOM pa3lHyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, ero MaTeMaTHYecKoe BbIPaKEeHUE U YCIOBUs (TPaHMLbI,
00/1acTH) IPUMEHHUMOCTH;

OMNpEZIeNIATh HAllpaBJIeHUE BEKTOPa MHAYKLUHHM MarHUTHOTO I10JIs IIPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHia;

CTPOUTb W ONKMCBIBATH H300pa)k€HHE, CO37aBaeMOe IUIOCKHM 3epKajloM, TOHKO
JIMH30MH;

BBLINOMHATE KCNIEPUMEHTB] IO UCC/IEI0BAHUIO (DU3MYECKUX SIBIEHMN U MPOLIECCOB C
HCIIO/Ib30BAHMEM MPSMBIX M KOCBEHHBIX H3MEpEHMH: IpH 3TOM (OpMyITMpOBATH
npobnemy/3ajady ¥ THUIOTe3y y4eGHOTO JKCIEPHUMEHTa, COGUPATH YCTaHOBKY W3
PENOKEHHOTO 000pyN0BaHHs, MPOBOAHUTH OIBIT U (POPMYIUPOBATH BEIBOIBL,

OCYIIECTBIIATE MPAMBIE M KOCBEHHbIE W3MEPEHMS (DU3MYECKUX BEIMYHMH, TPH 3TOM
BBIOMpPATh ONTUMAJIBHBIN CIIOCOG M3MEpEeHHs U HCIOJIB30BATh M3BECTHBIE METOIbI OLEHKH
MOTPeIIHOCTeN U3MEpPeHUH;

HMCCIIE/IOBATh  3aBUCHMOCTH (DM3MYECKHX BEJIMYMH C MHCIOJIB30BAHMEM MPSMbIX
W3MEPEHHUH: NPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yIbTaThI MOJy4eHHOM
3aBUCUMOCTH (DH3MYECKUX BEIMYMH B BUAe TabmuIl M rpaduKOB, AeNaTh BBIBOIBI IO
pe3yJbTaTaM UCClieI0BaHus;

cobroAaTh mpaBuia Ge30macHoro Tpyna NMpU MPOBEAEHMH UCCIeNOBAHHN B pamkax
y4eOHOro SKCIepuMeHTa, y4eGHO-HCCIIe0BATEeNbCKON 1 MMPOEKTHOM JEeATENbHOCTH ¢
HUCTIO/IL30BAHHEM H3MEPHUTE/IBHBIX YCTPOUCTB M 1ab0opaTOpHOTo 060y I0BaHHS;

peliaTh pacy€THbIE 3aJa4yM C SBHO 3aJaHHOM (MU3UYECKON MOJENBIO, HCIOIB3YS
(pusnyeckne 3aKOHBl W MPUHLMIBL, HA OCHOBE aHAIU3a YCJIOBHs 3ala4d BbIOMpaTh
(hu3MUECKYIO MOJIEIb, BELAENATE GU3UUECKHE BEIUUMHBI I GopMybl, HeOOXOaUMBIE A7Is eé
PCLICHUS, TIPOBOAWTL pACYETBl W OLEHUBATh pEANBHOCTH MOJYYEHHOrO 3HAYEHHUS
(Gu3UIecKoi BeIMYHHBI;

PELIaTh Ka9eCTBCHHBIC 3a[aYH: BHICTPAUBATE JIOTMYECKH HENPOTHBOPEYMUBYIO LETMOUKY
pacCy’KIeHHUH ¢ ONOPO Ha U3y4EeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H QDU3UUYECKHUE SBICHHUS,

MCIIONIE30BATE TNPH pELIeHMH y4eOHBIX 3alad COBpeMeHHble WH(pOPMALMOHHbIE
TEXHOJIOTHH JUIS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALNH U [PEACTaBIeHUs YueOHOil 1
Hay4HO-TIOMYJIAPHOH MH(POPMALMH, MONYYEHHON U3 PA3NUYHBIX MCTOYHHKOB, KDUTHYECKH
aHATM3MPOBATh MOJTy4aeMyt0 HHGOPMALHIO;

OOBACHSATH NPUHLMIBI NEHCTBAS MAlIMH, TPUOOPOB M TEXHHUECKHX YCTPOMCTB,
pasiuyaTh yCIOBHUs UX 0€30MaCHOIO MCIIONB30BAHHS B [OBCEIHEBHON KH3HH;

[TPUBOAMTE IPUMEPBI BKJIa/la POCCHHCKUX U 3apyOeXHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B PA3BAUTHE TEXHUKH U TEXHOJIOTH;

HCIIONb30BaTh TEOPETHYECKHE 3HaHUs MO (HU3MKE B I[IOBCEJAHEBHOM IKM3HHM JUIs
obecrieuenus Ge30nacHOCTH M 0GpaleHuy ¢ PUGOPAMH 1 TeXHAYECKUMH YyCTPOHCTBaMH,
AL COXpaHEHUS 3[0pOBbsi W COOJMIOAEHMS HOPM 9IKOJOrMYECKOTO T[OBEJeHHS B
OKpy:KarolleH cpeze;



paGOTaTI: B I'pynIi€ € BbINIOJIHEHHUEM pasjIMYHbIX COLIMaJIbHBIX pOHeﬁ, [IIaHUpOBaTh
paGOTy 'pyMIibl, palHOHAJIbHO pacrpeacisaTh 00513aHHOCTH U [JIAHUPOBATE ACATEIIBHOCTL B

HeCTaHJapTHBIX CUTyalHusiX, aI€KBATHO OLEHUBATh BKJIAJ Ka)KI0r0 U3 YYaCTHUKOB IPYIIILI B
pelleHHe paccMaTpUBaEMO IPOGIIEMBI.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NNPOLECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1JISI YYEHUKA

®usuka, 10 xnace/ Msaxumes I'.51., Byxosues b.b., Cotrckuit H.H. nox pepakuueit
[TapdentreBoit H.A., Akuuoneproe o6iectBo «M3natensctBo «IIpocBemmenney
®usuka, 11 knace/ Maxumes I'.JI., Byxosues b.b., Yapyrun B.M. nox penaxkuueii
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3aarenscto «IIpocBemienue»

Actponomusl. ba3oBslii ypoens. 11 kinace: yue6unk/B.A. Boponuos-Benssmunos, E.K.
Crpayt. — M.:Ipoda, 2018

METOAUYECKHE MATEPUAJIbI JJIS1 YYUTEJISA

®usuka 10 knacce basoselit u yriny6nennsiit yposuu. Knaccudeckuit kype. I[ToypouHble
paszpabotku Kk yueOGuuky I".5I. Msikuiesa, b.5.Byxosuesa, B.M.Yapyruna./}0.A.Caypos
— M.:Ilpocseienue, 2022

®usuka 11 knacc ba3oselii u yrmy6nennsiii yposuu. Knaccuueckuii kype. IToypounblie
paspabotku Kk yueGuuky I".51. Mskuiuesa, b.5.Byxouesa, B.M.Yapyruna./l0.A.Caypos
— M.:Ilpocseiienue,2022

COopruk 3ana4 no ¢usuke. 10-11 knaccsl. Bazoseiii yposens./Ilephentsena H.A. :-
M.:TIpocserienne,2022

ActpoHomust. IIpoBepounsie u KoHTpobHBIE paboTsl. 10-11 knaccsl. ba3ossrit
ypoBens./['omymuna H.H. - M.:Jlpoda,2022
ActpoHomus. 11 knace. Metoandeckoe noco6ue./Kynam M.A. - M.: [lpoda,2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCHI CETH
HUHTEPHET
[Tpoekt "ActpoHOMus:

https://college.ru/astronomy/course/content/content. html#. WzxnytL-iM8

Actponer: http://www.astronet.ru/




