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NOACHHTEIBHAS 3AINTHCKA

Ilporpavma mo (uIkke Oaz0BOrC YPOBHS WA VPOEHE CpegHero obumero
obpazopatdd paspadoTaHA HA OCHOBE NONomeHHN H TpedoBaHufl K pesyasTaraM
OCROCHHA OCHOBHOH O0pasoBaTensHodl nporpaMMel, npepcTasneHHsx B OIOC
COO, a Taxwe ¢ yuérod OefepansHol pabodell nporpaMMil BOCHHTAHEE H
KOHIEIIHH TIpeNoIasaEna vaebuoro npeameta «@nnuray B 0OpAIOBATENBHEX
OPTAHHIALMAX Pocomiicuoit Degepan, PEATHIVIOIIHK OCHOBHLIE
oD pa3ORATEIBHBIE PO PAMMBL,

Coaepekanie OporpaMMil [0 (PHIMEE HANPaEBENEHe HA (HOPMHPOBAHHE
ECTECTEEHHO-HAYYHOH KapTHHE MEpa oby=ammxcs 1011 knaccos npH o0ydeHAR
HX d}mHHE Ha QazoBoM YPOOHE Ha OCHOBE CHCTEMIO-A2dTelbHOCTHOMD IMOaxXond.
Tlporpamma no duseke coorsercrayeT Tpedopagwan GI'OC COO k nnasHpyeMbM
THYHOCTHRIM, OPEMETHEM H METAIPEIMETHRIM PESyIbTaTaM O00yMesHNs, a Tasxe
YUHTBIBAET HEODXOAMMOCTS PEAmMIalHH MeRTpelMeTHEX cegzell (uIHKH C
eCTECTBEHHO-HAYHHEIMHE vueDHaMH npeameram. B Hell onpeleisioTes ocHoBHEIS
HelH A3yHenHd JHINEH HA YPOBHE cpenHerc obmero odpasoBaHus, ONaHHPYEMEIE
PE3VNRTATEL  OCBOSHHR Kypca (HIAKH! OWYHOCTHEIE, MeTalnpeIMeTHEIE,
npeIMeTHEE (Ha DA30BOM YPORHE),

[lporpamma no driHke BXIKHAET:

» [IRHMPYEMEIE PEIVALTATH OCEOSHHE Kypea (HankH Ha OasoBomM YPOBHE, B

TOM HHCTE IPSIMETHES PESYARTATE 10 MofaM oDyaeHin;

« cofepmanne yyebnoro mpemmera «bmnKay 1o rogaM ofy e

Quzuga Kok Hayka 0 HapOonee oDOIMXY 3EKOHAX TPEPONE, BRICTYIAS B
xagecTee yyeOHOTD MpegMera B IKON¢, BHOCHT CYLUESCTBCHHELA BEAAN B CHOTEMY
sanuil of oxpywaromen mMupe. [lrxomsmedi xype duzmsn — cuctesMoodpasyiommi
1% eCTECTEEHHO-HAYMHRIX YUCOHLIX [IPEIMETOR, TIOCKOTEKY (HINYSCKHE JAKOHE!
Ne&AT B OCHOBE [IPOTIECCOE M HENCHMIE, M3y€acMbIX XuMecH, Omonorde,
tpuamgeckoi  reorpadmefi ® acrpoHomuel, MHceronelomraHEe W AKTHBHOE
npeMeHeRNe  DWIMHECKHX 3HaNHH  OOpefenNseT XApakTep M Da3BHETHE
PESHOOOpPAZHL TEXHONOTHIT B Cepe IHEPTEeTHIH, TPARCTIOPTA, CCBOSHIHS KOCMOCH,
NOTYIEHEA HOBEIX MATEPHANOB C 38M8HHEIMH CROFCTBAME B Apyrux. Hayuenwne
HIHKH BHOCHT OCHOBHOH BEKNaj B JOPMHPOBAHNE CCTCCTBCHHO-HAYSHOH KAPTHHE!
MHpa OBVHAOMMNCA, B (OPMHpORAHHE YMEHHH NPHMEHNTE HAYYHREH METON
[OIHAHAA NP BENOIHEHIH AMH yae0HBIX HCCASI0BAHMIL.

B ocHOBY Kypea GHIMKH JI18 YPOSHE cpegHero obmero obpasosaH s Nomoked
DRI AIEH, KOTOPEIe MOKHO PACCMATPHBATE KAK NPHHIAIEL 60 TOCTPOEHHA,

Hoer yerocmrocmu. B cooTeeTcTBHH ¢ Hed Kype #BIAETCA NOTHYECKH
IABEPINERHNM, OH GOASPHAT MATCPHAT H3 BCEX PA3NeqoB (IsHKH, BEMOYAST Kak
BOTIPOCE! KNACCHMECKOH, TAK M coBpeMeHHOH (HIHKH.



Hoen zenepanusayuu. B cooTBeTcTBHR ¢ Hell Matepman kypea ObH3MKH
o0ReTHEER BOXpYr (m3HdeckEX Teopmid. Bemymmm B Eypce ABAAeTCH
opMHpOBAHAE OPENCTABACHHH O CIPYKTYPHBIX YPOBHEX MATEDHH, BEUISCTBE H
noe.

Hoen zvmanumoapuzayuy, EE pealHsaldds NpeinojaraeT HCMOALIOBAHHE
IYMAHHTAPHOTO NOTEHUHANE (HIAYecKol HAYKH, OCMBICICHHE CBIIA PE3BHIHI
(hHIMKH ¢ pa3RHTHEM ODIIECTES, A TAKXKE C MHPOBOIIPEHYECKHMH, HPAECTBEHHEIMH
H SKONOrHHEeCKIMHE npobnenamy.,

Hoen npuctaonon nanpaatesdociu. Kype ORIHKH Npeanoiaraer 3HaKoMcTRO
C IHPOEEM KPYTOM TEXHHYECKHX M TEXHOTONMHECKHX NpHAowWeHHH M3y1eHHBIX
TEOPHE H 3aK0HOR.

Hder  sworosusayuy  pCaddsyeTCds NOCPEACTROM BBEICHHA 3JIEMEHTOB
CONEpHAHRS, NOCBAINEHHBIX SXONOTH9eckEM npobieMaM  COBpEMEHHOCTH,
KOTOpBIC CBAZAHE] ¢ PAIBHTHEM TEXHHKH H TEXHOMOTHH, a4 Takme obCY:KICHHA
npoGaeM PANECHANBEOTO NPHPOLONCGLIOBANKE W IROIOrFIeckol De3onacHoCTH,

CrepwHeREIMH 3AEMENTAMH Kypca (HIHKH H3 YPOBHE CpedHero olImero
ofpaseBaiis ABIAROTCH (pHINYecKkHe TeopdH ((hopMHpoBaNHE UpelCTARIEHHE O
CTPYETYPE NOCTpoeHMs dH3H4eckol TeopHH, poild (iYHIAMeHT2NEHEIX 3aK0HOB H
NPHEHLANORE B COEPEMERHEIX IPEACTABNCHIX O MPAPOLe, MPaHHaxX IPHMEHHMOCTH
TeOpPHEE, UIH ONHCAHWA ECTECTBEHHO-HaYUHEIX HBISHANR W MPOIeccos).

CHeTeMHO-ZeATeNEHOCTHRIH MOAR0L B Kypee OHIHEH PealHIVETCA Npewie
BCErD 2a ¢9ér OpraFH3alAd OKCHePUMENTANEHOH JefTeNEHOCTH O0yYalolnHXca.
Jnn Gazoporo ypoBHA KYpea (PHIHKH — 370 HCNO/IL30BRHHE CHCTEMEL PPOHTANBHEIX
KPATKOBDEMEHHEY INCTIEPHMENTOR B MalopaTOPHENX padoT, KOTOPEIE B MPOTPaMMEe
no Guznke obbeiHHeH B 00N COMCOK VYEHHYCCKHX MPAKTHIECKMX pador.
Brijenende B VKA3aHHOM [epedHe MalopaTopHe padoT, MPOBOAHAMEIX ANd
KOHTPO/IA H ONSHKH, OCYIIECTEASETCA YHaCTHHEAME 0fpasoBaTeNbHOro Npouecea
HCXOAE W3 OcoDeHHOCTEH MIARHMPOBAHAR W OCHAMIEHWA kadwmeTa duwmm. [lpn
atoM  ODECTIeYHBaETCE  OBNAJcHHE OOYMAOIIHMHCE YMEHHSMH [pOBOIHTE
KOCBEHHEIC HIMEDCHHH, WCCISHOBAHHA 33BHCHMOCTEH (HINUECKHX BEMHYHH H
MOCTAHOBKY ONEITOE 0 HPOBCPES HPe/UI0MEHEBIN [HIIOTS3,

Bonsiuoe pEEMaHde VOeTHeTCH PEITeHHII0 ]]EDT-IETHBIJ[ H E3YSCTRCHHEBLE 3AJAY,
Ipy aToM gns pacETHBIX 331089 NPHOPATETOM SBIAIOTCA JANAYH C ABHO 3aMaHHOH
duzmgeckoll  MOOENsio, MNOSBONAHOINKE [PHMEHATH HIYYEHHEIE 3AKOHE H
IAKOHOMEPHOCTH K& H3 OOHOID Pawiena KYPod, Tak B MHTSIPHPYA SHAHHA HI
pasHEX pazgenos. Jinn kau¢cTBEHHEIX 3A0aY NPHOPHTETOM NEBMSIOTCA SAMHHHN HA
obbACHEHRE [POTEKAHHA QMINTeCKEX HBACHHH H HPOLECCOB B ORpyRammed
wuiae, Tpebyromse seifope JEsEdeckoll MoaenH IUS CHTVANHMH [OPAKTHEO-
OpHEHTHPOBAHHOTO XapaKTepa.



B coorpereTedd ¢ Tpebopanrami ©IOC COO g MaTepRanbHO-TEXHHSECKOMY
obecneuenie yueGHOre mpouecca Gasoemil yposeHs kvpea (HSMKHM HA YDOBHE
¢penHero obmero o0pasopaHud NOMKEH MIVYATECA B VCAOBHAX TPEAMETHOTD
KafHHeTa OHINEH WIH B YCOIOBHAX MHTCIPHPOBAEHOIU KadmHaera npoaMceros
SCTECTECHHO-HAYTHOrO [HETa, B xabuHeTe QMIHKH NOMEHO OHTE HeoOXOIHMOS
naboparopHoe 0GOpYOOBAHHE [N EBLINOAHCHHEN YKA3aHHEIX B IpOIpAMME 1O
fInKe YIeHNSeCKHY NpaKTtiieckiy pabor ¥ geMoBcTpanronHoe obopyiosanue,

temoscTpanHoAROE O Aosarde (OpMEpYSTCS B COOTBETCTBHH C
TIPHAITATIOM MHHHMAIEHOE AOCTATOHHOSTH @ H obecnewHsacT MOCTAHOBEY
NepeqHCTeHHEX B OpOTpaMMe No (HIMKE KUOHesslX JeMOHCTpamMi mms
HCCNSOOBEHHA  H3Y4aeMbix  HRACHME ©  nNpoueccos, JMOEPHYECKHX H
pyHIAMEHTATEHEDY 3AK0HOE, HX TEXHETSCKHX NPHMeHeHHH.

Jaboparoproe obopyJoBaHHe [NS YUCHWYECKHX TPAKTHIECKHX pador
(POpMHpYETCH B BHAS TEMATHHECKHX KOMIUIEKTOB H 00eCIedHBASTCE B pacdiére
OAHOTO KOMILTEKTAa Ha JBYX obyuzoupixcs. TeMaTHYSCKHE KOMIMIEKTE
nabopaTopEOro  0DopYIoBAHAA JOMEHHE OHTE TOCTPOEHR HA KOMIIIEKCHOM
HCTOMLIOBAHHY AHATOrOBRIX M IH(poskx npubopos, 4 TEKKE KOMOBIOTEPHBIX
WAMEPHTENBHE CHCTEM B BHIe MAdposEx tafopaTopHi.

OcHOBHBIMH He/IAMH HIVYEeHHA PHIEKH B oDIIeM o0pasobaHis ABIAHTCH:

« (OPMHPOBAHHE HHTEPECA B CTpeMIeHMA ODYUAKIHXCE K HAYUHOMY
HIYYEHHID TPAPOIE], PRIEHTHE WX WHTEINSKTYENEHEX H TBOPYECKHX
cnocobnOCTRH;

« DAIBHTHE NPE/ICTARNEHMH 0 HAYTHOM METOge MOZHAHHA W GopMEpPORAHHE
HCCABIOBATEIRCKDID OTHOINSHHA K OKPYMAOMHM FRITEHHAM;

s GOPMUPOBAHIE HAYHHOIO MHPOBOISPEHIA KK PE3VILTaTa HIVIeHHA OCHOB
CTPOSHHA MBTEPHH H DYHIAMEHTANLHAIX J4K0H0B (esnxs;

« (OpMHpOBARME VMEHHH O0DBACHATE ARIEHHA C  HCIOMEIOBANHEN
(PHIHYECKEX 3HAHME M HAYIHBIX JOKS3aTeNLCTS,;

« (opMApORaHKME MPeACTARNEHHH O POAH (HIHKH I8 PAIEHTHA OPYTHX
ECTECTBEHHEIX HAYVK, TEXHAKH W TEXHONOTHIL

Joctmende 3THX nerell oDecneuUBAETCH PEINEHHEM CHEIYVIOLINX 33044 B
MpOLEcce H3YHeHHA Kypea QHINER Ha VpoBHe cpefqHero obmere obpajopanis:

« TpHOOpeTenHE CHCTEMEL SHAHNE 0D o0y HIMISCKIX JAKOHOMEDHOCTAX,
3AK0HAX, TCOPHAXN, BEMOYAS MEXAHWEY, MONEKVIAPHYID GHIHKY,
INEKTPOAHHAMMEY, KBAHTOBYI) DHIHKY B 3NEMEHTRI 8CTPOHRIAKN;

« POPMEPOBAHHE YMEHHH NpHMESHNTE TeOpPeTHHECKHC SHaHHA Ul
ofbpAcHeHHS (HINYeCKHX SBAeHWA B NpHEpOJe W QN8 (PHHEATHA
MPEKTHYSCKHX PelleHHE B IORCENHEBHON HHIHN,



o OCROCHWE cMocoDOE pEeIUeHWA PAVIHYHEN 38J@9 ¢ HBHO 3alaHAOH
(pHIMUECKOE MOMAEnRIO, 3WAaY, TOAPEIYMEREIONIAY  CAMOCTOATEmLHOS
cosnaHne PHINYECKDH MOTENH, ANeKBATHOR YOIOBHEM 3811,

« NOHEMAHHE PHIAYECKHX OCHOB H MNPHHIATOR JeHCTEHA TeXHHYCCKHX
yerpolcTs H TeXHONOrHYeCKHX Npolleccon, BX BIMAHNA HA OKPYIKalOIYID
Cpedy;

* OBNAIEHHE MCETOOAMHE CAMOCTOSTENLHOID [MAHHPOBAHHE H OPOoB2IeHHE
dHIHUeCKIX IKCTEPHMEHTOR, AHANHIA W HHTEPIPETAIHA HEH(OPMAIIH,
OMOpeJene s JoCTOERPHOCTH NONMYVYEHHOID PesyIETETA;

*  COZMAHME YOHOBHH [IA PASBHATHR YMEHEHR NpOCKTHO-HCCICHOBATCNRCKON,
TROPHECKOH JeSTeNLHOCTH.

Ha mayaerne. guaAky (Dazopslii ypoReHB) Ha YpoBHe cpelmero obmero
obpazopanus oTsogdTes 136 gacos: B 10 knacee — 68 uacos (2 daca B HeNEO), B
11 xnacce — 68 uacos (2 waca B HELETO).

[lpennaraemili B nporpamMe Ho HHIHKE [OepeueHs nalopaTopHEIX H
npakTHYeckHx palor #BIAeTCd PEKOMEHIOBIHHEIM, YUMTENE [emasT BHIOOp
nposefends naboparopEex paloT M OORITOE C YYETOM HHIHBHIYANGHEX
ocobernocTel 00 VHAIOIIAXCH.



CO/IEPKAHHE OFYYEHHS
10 KJACC

Pazgen 1. @usnka 1 MeT0dbl HAVIHOTO NOIHAHAL

Mimnka — #ayka o opupoge. Haygeeie MeTomR TIO3HAHHA OKPYIHAIOIIETO
mipa, Polk 3ECHEpHMERTE A TEOPHH B DPOLECCE TO3HANHS NPHPOILL IKCHCPHMEHT
B (puIAKe.

MogenEpopanse (HIHIECKHX ARNeHHH # nponeccos. Hayumkie renoTeshl.
(dE3A9eckHe JaR0AM W Teopu. [paHHuE NPEMEHMMOCTH QHINYSCKHX 3aROHOB.
[TprHmHn CoOTEETCTBHS,

Pois # mecto GHIMEH 5 QOPMHPOBAHMH COBPeMEHHOH HAYYHOH EAPTHHE
MHpPE, B MPaKTHYSCROH JeaTenLHOCTH JIoed.

Henmoucmpayu

ARANOTOBEE W UHOPOERE HIMEDHTEIBHBIC OpHOODE, KOMITBIOTEPHEIE
DATHHEH,

Painen 2. Mexannka

Tesa 1. Kunemamusa

Mexamugeckoe gmnueHHe. OTHOCHTENLHOCTE MEXAHHMECKOTC [NBHIKEHHE,
CucreMa otcuéta. TpackTophs.

[Nepenemenne, crOpocTh (CPeHAA CROPOCTh, MTHOBEHHAS CEODOCTh) H
VCHOPEHHE MATEPHANBHON TOUKH, MX NPOCKUHH HA OCH CHCTEME KOOPIHHAT.
Crnomwerse NepeMeileHiit H CIoMeNHe CKOPOCTeH.

PappoMepHOE M PABHOVCKOPCHHOE NpAMoaHHeiioe gsmmenne. ['padwuii
IABMCHMOCTH  KOOPAWHAT, CKOPOCTH, YCKOPGHHE, O¥TH W MepeMemmeHdsd
MATEPHATRHONR TOYKH OT BPeMeHH,

Crofonuoe nazende, Yoxoperue cB000IHOIO TAIEHHS.

Kprsomuuefinoe npmxenne. Juixenye MaTepHATsHOH TOHEH N0 OKPYKHOCTH
¢ NOCTOHHHOH M0 MOOVIO CKOPOCTRK). YINOBa# CKOPOCTE, JHAEHAY CKOPOCT.
[lepwog i wacroTa ofpamerns. LlenTpocTpeMuTebHOE YCKOPEHRAE,

Texnngecxde yoTpOHCTEA W TPAKTHYECKDS NPHMEHSHWE: CHOHAOMETD,
JEHHCHHE CHAPALOR, UENHEE B PeMEHHEIE TIEPEIAYH.

Hevoncmpayziu

Monems cHcTemsl oTeuéTa, WILNOCTPAITHA KHHEMATHUSCKHX XADSKTCPHCTHE
JEFCERETFA,

[Ipeobpasopanne MERARSHAN C HCIONb30OBAHAEM IPOCTRIX MEXAHHIMOB.

[Mapenue Tex B BOSOYXE H B pa3peskeHHoM NPOCTPAHCTEE.

Hafmouende IBHESHHS Tela, OpOMIeHHOre OOI YIMoM K FOpH3IOHTY #
TOPHIOHTANLHO,



Hamepedue yeROpEHEA CRBODOIHOTO NANEHHS.

Hanpapnesse ckopocTs NpH NBHCARH M0 OKPYREOCTH,

Vuenmmecktili axcrepuimenni, 1abapamopisie patons

Haygenre HepasHOMEPHOIO ABHKCHHA ¢ OEIBK ONDEIeneHdd MIHOBEHHOH
CHOPOCTH.

Heenegosanme COOTHOIICHHA MERITY TYTAMH, NpoHISHHEIME TemomM 3a
MOCNENoBATe/IbHBIE PABHBIE TMPOMERYTEH BPEMEHH [PH DPaBHOYCKOPEHHOM
JRAREAHA ¢ HAYaTERHOH CKOPOCTEIO, pABHOH HYV/IO.

Hayweane I8AKeHAS APHEA B BAIKOH MHIKOCTH.

Haygenne grmwenns Tena, DpOMSHHOTO FOPHIOHTANLHO,

Tema 2. Junamuxa

Mpuauan  oreocwrenssoctd  [amned.  llepeaiif  saxon  HeroToma.
HuepnsanbHble CHCTEME 0TCTIETA.

Macca Tena. Crna. [TprEIHD cynepnosHIHHE can., Bropo# sakon Helorona gns
varepuanbaol ToseK, TpeTrii 3akon HeoToHa A8 MaTePHATEHEX TOHCK,

Jawon BeeMHpHOro TaroTeHna. Cuma Tawectd. [lepsas wxocwmmmeckas
CKOPOCTE.

Cuna yopyrocTh. 3akon Dyxa, Bec rerma.

Tpesune. Buip Tperns (Mokosd, cKonkwenna, kageri ). Ciuna Tpernd. Cyxoe
Tperre. CHia TPeHHA CROUIBACHAA K CHIA TpeHHRS mokod. KoodhrimenT TpeHns.
Crna conpoTHBIEHAA TIPH IBHMEEHN TENA B HITKOCTH HIH I'd3e,

TNocTynatensHoE M BpalliaTekHOS ABMKEHHEe a0comOoTHO TBEPAOIO TelIa,

MoMenT cHAE OTHOCHTENBHO ocH Bpamedds. [lmewo cuim, Ycemomms
PABHOBECHH TBEQLOIO TENA,

Texanueckse veTpoHcTBA W NPEXTHYCCKOE [PHMESHEHHES: NOIIHITHHEH,
JABHAEHAE HCKYCCTBEHHEIX CITY THHKOHE.

Hemoncmpreyin

SpaeHne HEEPLHH.

CpaBHeHHE MACC RIAHMOIEHCTEYIOUINX TEIL.

Bropodi saxon Hrotona.

Hsmepenue CHIL

CromeHne CHIL

3ABHCHMOCTE CHIR YIPYTOUTH 0T AedopMaris.

HegeconocTs. Bec Teaa npl YCKOpEHHOM OOABEME H NANEHHN,

CpasHeHHS CHI TPEHHA NOKOH, KEYEHHA H CEO/TBACHHA.

VenosHs paBHOBSGHA TREPIIOTO TeNa. BRI paBnOBECHA.

VHEHUNECKUT SRCREPUMEN, 1aBOPamOopHEe pabomst

Havuenne npsedns Opyeka 0 EAKIOHHOH MIOCKOCTH.



Hecnegopanie 3aBHCHMOCTH CHA YOPYTOCTH, BOIHHKAIOUHK B TMRYKHHE M
peIHHOBOM OOpa3le, 0T WX AefoPMAITHN.

Hecnepopanne yonossf - paBHOBECHA TBEDAOTD TENd, HMEIIETD OCk
BpalIeHHA,

Tevia 3. Jakoum COXPANENIR & MEXTHUKE

Hunynee MaTepHaneHOW TOYKM (Tena), CHCTEMBl MATePHANBHRIX TOYEK.
MMITY/Ibe CHIEl H HMIMEHSHHE HMIYJIbea Teld. 3aKOH COXPAHEHHA HMITY/IBCE.
PearTHBHOE NBIOKEHHAE,

Padora canel. MomsocTs CHIEL

Kunergveckas 3HEprad MaTepHankHOll Toukn. Teopema o W3MEHSHHH
KHHETHYCC KON 3HEPTHH.

TNoTenmnarbHad IFHEPIHA. Horennpansnas SHEprHs YOPYTo
nedopMAPOBAREON npyHEHHsL TToTeHIHANLHAR SHEPIAY Tea BETHIA NORSPXHOCTH
Jenanm.

TMoTenumaieHEe W HEMOTeHIMamkHREEe  cHasl. Ceme  paborsl
HEITOTCHIHANEHEX CHIT ¢ H3MEHEHHeM Mexasmseckolf aHepriy cHeTeMEl Ten, 3aKoH
COXpaHeHH MEXARHUECKo SHeprHHu.

Ynpyrue o HEVIPYFAe CTONKHOBERHL.

TexHHIecKHe YCTPOHCTEA H NPAKTHYSCKOE TIPHMEHEHRE: BomoMET, Komép,
Mpy#HEHERHE THCTONET, TBIKEHRE PAKeT.

Hemoncmpayn

3aroH COXpPaHeHAT HMITYIECE.

PeakTHBHOE NBHECHHE,

[Nepexoa NOTEHUHANEHON JHSPIHM B KHHETHIECKYIO M obpaTHO.

Veuenuueexutl skcnepusenm, aabopamopnsie pabomst

Hayuerme afcomoTHC HEYTPYTOrD YAapd ¢ DOMOMIBH JBYX ONHHAKOBERLIX
HHTAHBIY MAHTHHKOE.

Hicnegosadume cBA3i pafioThl cHITM © HIMCHEHHEM MEXAHHHECKOH IHeprHH
TEME Ha TPHMEPE PECTAXREHHA PEIHHOBOTO WIYTA

Pazmea 3. Mojiekynapaas GHIHKEA H TepMOIHHIMAKA

Tema 1. Octioesl MOAEKVARPHO-KRHERIYECROT MEOPHT

Ol ROBHEIE TONOMKEHUA MOTEKYIAPHO-KMHETHMECKOH TEOpHE H HX OINETHOE
oBocnosaHMe. bpoynosckoe asmmenue. [Jadupyius. Xapaxrep IBH#CHHA W
BIAAMOEHCTENA MACTHI Bemectsa, Mopenm CcTpOeHAS TAI0B, EHOIKOCTOH H
TRépaBIX Te B 0bacHeRHe cBOMCTE BELISCTHA Ha OCHOBE yTHX Mojenel, Macca B
pasmeprl Monexyr. Koadyectso pemectsa. [ocrosHuas ABoraypo.

Tennosoe pasmosecie. TemTepaTypa H ef mamepenne. Llkana Temmepatyp
HeancHs.



Moxens wieamemoro raza. (CHOBHOE — YDEBHEHHC — MONEKYTAPHO-
KHHETHYECKOH TeopHH HASATRAOrO Tasd. ADCOMOTHAA TEMIEpaTYpa Kak Mepa
cpepHel KHHETAYECKOH DHEprHd TEIUTOROTO ABHEEHHA YacTHI a3t ITixama
temmeparyp Kenssuua. [a30Bsie saxonsl. ¥Ypaspenwe Mengeneepa-Knaneiposa.,
Jawon Janrropa. Msonponsccsl B HASANBHOM TRIE € TOCTOAHHEIM KONHYECTROM
selnecTrs. [padudeckos NPeACTARIEHHE HIONPONECCOB: HIOTEPMA, HIOXODa,
Azobapa.

Texuuueckre yerpofcrsa M TPEKTHHSCKOE [PHMEHEHHE: TepMOMETR,
Gapomerp.

Aemonempatuu

OMETE, OOKASHIBEIONTHE TACKPETHOE CTPOCHHE BemlecTsd, doTorpadmy
MONEKYI] OPTAHHTECKHY COSIHHCHHN.

Omsrrst no AHGHYINH KEIKOCTER B Fa30B,

Mojenn SpoyHOBCKOrD NBIWKEHHA,

Mopent onwra Hvepra,

OnelTH, TOKAIRIBAIONIHE CYINECTROBAHRE MERMO/IEKYIIPHOID
BIAHMOEHCTBEA.

hMomens, ALTHOCTPEPYIONAL NPHPOLY AAEISHAA Ta3a HA CTEHKHA COCYIld.

Oneithl, HIMOCTPHPYROLUIHE YPABHEHHE COCTORHHA HISATEHOID Trasd,
HBOTPOLECCR.

Vyenuueckutl sxcHepioienm, 1abopamopHsie paboms

Onpegenciue Macesl BO3AyXa B knaccHoH KOMHATE HA OCHOBE M3MepEHK
oOLEME KOMHATE, JAEICHHS M TEMIIEPATYVPE BO3TYXA & HEH,

Hecneaosaiye 3aRHCHMOCTH MEXIY NapaMEeTPaMH COCTORHHA PAsPEeHHOr0
rasy.

Tema 2. OcrHoes MEPHOOUTIAMURN

TepMpIHHAMATECKas CHOTEMA. DHYTPEHRAR IHEPrUA TepMOIHHAMHTSCKOH
cHOTeMEl H cnocobnr ef waMenenna. KonmuecTso TeioTs # pabota, BHYTPeHHN
dHeprus  ONHOATOMHOTO  WieawlsHOTO  rasa.  Buiw  Tenmonepegaui
TeNIONPOROTEOCTS, KOHBERIHA, HATyHeHHe, YIelsHad TennoéMKOCTs BETIECTRa,
Konmpriectho TEMAOTE OPH TEILIONEDSIa4E.

Moustee of agwabarsom mporecce. [lepseifl 3aKOH  TEPMOOHHAMHEH,
[IpHMeRenne TEPBOTO 3AKOHA TEPMOIHNAMHEH K H3onponeccad. I'padwyeckas
WHTEpOperalig paboTrl rasa.

Bropoit 3axon TepMofHHaMikn, HeobpaTEMOCTs MPpONeccos B NPEPOIE.

Tennossle  mammss.  TIpEmgane  geficTBdd  TeINOBRIX  MALIWH.
MNpecpajosanmi SHEpTHE B Temnossx Mampsax. KesddHiHeHT DonesHoro
neficreng Tennmoeoit sammesr, Ilmxnr Kapno ¥ ero gooddeiiHeHT NOJNe3HOD
neficTBHY, KOIOTEMECKHS NPoDIeME! TernosHEDTeTHER,



Texmmueckue YyoTpoHicTBa W NPAKTHYCCKOS NPHMEHEHHS: IBHTATENIb
EHYTPEHHE'D CTOPann, OToBOR XOTOIHIEHIE, KOHIHITHOHED.

Hemoncmparic

MamensHre BHYTpeHHeH 3HEPTHH TN OPH COBEPIISHHH pPabOTH: BECT
npobky w3 GyTELIKH MO AeicTBHEM CHATOIO BO3LYNA, HArpepanse agupa B
naTyHHOR TpyiKe TYTEM TpeHns (BHASOIEMOHCTPAIN ).

Hamenenne BEYTpEHHEH JHepTHE (TEMIEPAaTyPhl) Tea MPH TEMIoNepetate.

OueiT 1o aTHAGETHOMY PACHIHPEHHEO BO3OYXA (OTEIT C BOZAYIIHAIM OFHHBOM).

Mogenn naposoil TYpORAE], ABHTATENS EHYTPEHHETO COPAHHA, DEAKTHEHOTD
JABHTATENA,

Veeruveoxudl sxenepumenm, aabopamaoprise pabomst

Hamepeune yIensR0H TENN0EMKOCTH,

Tema 3. Azpezamusie cOCMOANNA ctgecmed. Datosnie Repexoinl

Mapoobpasosanne ¥ kobasncamia. Henapense » kunenue, AOcomoTHAS H
OTHOCHTENbHAY BNSWHOCTE Bosuyxa, Hacemmenmu map. YienbHas TennoTa
napoofpasosalng, 3aEHCHMOCTE TEMOEPaTYPE KHIIEHHS OT JARICHHA.

Teépaoe Teno. Kpuetaugeckie B aMophHLIe Telns, AHHIOTPOTES CBORCTE
wpucTainos, JKmuoxpe wpreramisl CoBpeMeRHble MaTepHansl. llmamneHHe ®
KpHeTALTHIALEE. Y AeIRAAS TENIOTa nuasieHns. CyGmmvaias.

YpasneHHe Tenmosore GanaHca.

Texnaweckne YCTPoHCcTRA W NMpaKTHYeCKOS TPHMEHEHHE! THIPOMETP H
TICHXPOMETD, KANOPAMETP, TEXHOMOTHH NONYZSHHA COBPEMEHARTX MATEPHATOSB, B
TOM YHCNE HAHOMETEPHATOR, H HAHOTEXHONOIHH.

Hemoncmpaytn

CBOHCTRE HACKINEHHRIX AP0,

Krnerxe npH MOHHKSHHOM HABICHWH.

Criocofs! HIMePeH BIAMHOCTH.

HafiioneHAe HaIPesasid W IaRIeHH KPHCTALHYECKOT0 BelIeCcTEA.

JenoHcTpallHA KPHCTALIOS.

Vyenuseckull sxcnepumenm, 1abopamopHsie padomet

HamepeHHe OTHOCHTENLHOH BIAKHOCTH BO3AYXA.

Paznen 4. JaexTpoanHAMHKA
Tesma 1. Inexmpocrmamura
DMeKTPHEALEA Ten. InekTpHeckHf 3apaa. [ga BHIA ANEKTPHYSCKHX 3apATOB,
[TpoBOMHAKH,  AHANEKTPHKH B NOAVOPOBOIHAKR.  34K0R  COXPAHSIH:A
IMEXTPHYLCKONO JAPAIE.
BaasmonelicTane sapanos. 3axod Kynona, Todednsii anerTpuaecii 3apan,
SnexTphueckoe nosie. HanpmxéHHooTe  oiexTpudeckore  mons.  [Tpamigan



CYTepPHOSHIHA 3neRkTpuuccky noned, JIMHHN HAnpmEEHHOCTH HERTPHYECKOro
IONE.

Pafiora ¢rn anexTpocTatieckora nofu, [Torermyan. PassocTs NoTeHIHATOS,
[IpoBOfHAER M OMIMEKTPHEH B SASKTpoCTaTHHeckosM mone. [Hanextpadeckas
MpPOHHIIAEMOCTb.

ekTpoéMEocTs. KoHgeHcaTop. DNeKTpoéMEocTs MNOCKOND KOHIEHCATORA.
IHEpTHN 3aPEECHHOID KOHASHCETOPE,

TexHHYeckHe YoTpolersa W NpPaKTHYECKOe HDHMEHEHHS, JMICKTPOCKOTM,
JMIEKTPOMETP, HMISKTPOCTATHHECKAH 3AllHTa, 3a3eMIEHHE MEKTPONPHBOPOE,
KOHAEHCATOP, KONMAPOBANLHEL ANIIApaT, CTPYHNEN OpaHTEp.

Memoncmpatm

YorpoiicTeo # npHHEIED A¢HCTBHA 3IEKTPOMETPR.

BaapmonefcTaEe HAWIEKTPHIOBAHHBIX T,

DMEKTPHYECKOE MOJE 3APAKEHARIX TEM.

[TpoBOJHEKE B MNIEKTPOCTATHIECKOM TIONE,

INeKTPOCTATHYECKAR JAIHTA,

JIAaneRTpHEHR B 3NEKTPOCTATHYECKOM 110J1e.

FaABHCHMOCTE  MIEKTPoEMKOCTH TUIOCKOTO KOENGHCATOPA OT NIQMEnH
I/IRCTHH, PACCTORHMI MERIY HHMH B GHAICKTPHISCKOH NPORHIIAEMOCTH.

DHEPTHA IAPMREHHOTND KOHIEHCATOPE.

Vuenuyeckull skenepmenm, nabopamopHsie pabonis

HMamepenue 3eRTpOSMKOCTH KOHACHCATOPDA.

Tema 2. Mocmognnsii anexmpuseckuil mox. Toxu 6 pazinussx cpedax

SnerTpHYeckdll Tok. YCnoBMA CYODIECTROBANHE SACKTPHYECKOTO TOKA.
Herounwss toka, Cuna Toka, [locTognHsii TOK.

Hanpsoxerne. 3axon Oma [UTd YTACTHA HETH.

ONeKTPHYMECKOE CONPOTHRICHHE. YIEnsHoe COUPOTHBASHHWE BEINECTsa,
[ocneopaTeassH0e, TAPAUIENsHOE, CMEIAHHOE COSAMHEHRE NPOBONHHEOR.

Pafora onexrprusckoro  Toka,  3axom  Dxoyas-Jlemna.  MomHocTs
SNEKTPHYSCKOrD TOKS,

FNeXTPONENEYINAE CHIA H BHYTPEHHEE CONPOTHRISHEE HCTOYHHER TOKA.
Faron Oma ana nossol (3aMxmyTO#) 3neRTpEEeckoi nen. KopoTKOS 3aMEIKAHHE.

DNeKTPOHHAS  NPOBOLHMOCTE  TBEPHRIX  MeTanaoB.  3aBHCHMOCTR
CONPOTHRTEHH METRITOB 0T TEMIepaTyphl. CBEPXTIPOBOANMOCTS.

SrerrprYeckuil Tox B akyyMe. CBoHCTBA ANEKTPOHEEX TyHEOB.

[Monynposonamie.  Co0cTReHsas W OpAMECHAS  OPOBOIAMOCTE
momynposonankes, CroficTea p-n-repexona. [lonynpopoisHKoREe TpubOPLL

DnexTprueckrii TOXK B pacTROpEX M PAacTiaBax  dMEKTPOINTOB.
DNERTPONHTHYCCKAA JIACCOTHALHA. JNEKTPOIHS.



Drnexrprqeckil TOK B rasax, CaMOCTOATSMBHBIN M HCCAMOCTOATENhHEIH
paspan, Mo, [lnasma.

TexuawueckHe YCTPOACTBE H NPEKTHYECKOE NPHMEHEHHME: AMISPMETD,
BOABTMETP, [EOCTAT, HCTOYHHKH TOKE, MIEKTPOHAIPEBATENRHEE MpHGOPEL,
IMERTPOOCESTHTEALHLE NMPEOOPEL, TEPMOMETP CONPOTHBACHNS, BAKYYMHLIN THO1,
TePMHUCTOPE! B QOTOPSIHCTOPEL, NOTYNPOBOIHHKOBLIH JHOM, TATLEAHAKE,

Hemoncmpayuu

HaMepelue CRME] TORA H HAMPDAIKEHHE,

3aBHCHMOCTE CONpOTHBISHHS LUWIHHIPHYSCKHX [IPOBOOHHKOB OT [IHEHBI,
MACHIATH HOTEPETHON® CEYEHHA H METEPHEIA,

CHE]:EIEHHDE cOSOMHEHHE .Il]]ﬂ.'ﬂﬂﬂ!:il-ﬂl:ﬂﬂ.

IMpavoe #3MepeHAe NIEKTpoMBHEyMed cunel. KopoTkoe 3aMEIRanHE
raNEEAHEYSCKOTD JIEMERTA H OUeHKS BHYTPEHHEIO CONPOTHRICHHAA,

3apHCHMOCTE CONPOTHRISHHA METAANOE OT TEMISPATYPEL

[TpoBOZHMOCTE HTEKTPOIHTOR.

Hexposoil paspril H NPOBOIEMOCTE BOITYXA.

OIHOCTOPOHHAR NPOBOAHMOCTE MHOIE.

Vuenuueckut: axcriepmodenm, aabopamaopysie pabonms

Hayaenne cvemannore coeIMHeHHA PesHCTOPOS.

HMsMepeHie 3TeKTPOJBHACYTHEH CHAL HCTOUHHKA TOKA B ere BHYTPSHHETD
CONMDOTHBIEHHAL.

Hafimoiemne anexTponsa,

MemupeMeTHBIC CBHIR

Hayuenne xkypea dusexyd Gazosoro yporis B 10 Kmacce ocymiecTRAseTCH C©
YMETOM COJEPIRATETRHEIX MERNPEIMeTHRIX CBA3CH ¢ EYPCaMH MATEMATHRH,
GHOMOrHE, XHMHH, IeoTpafiiy B TEXHOIOTHE.

Mexcnpedmemusie nowgmuR, CBAAHALIE C HIYYEHHEM METOAOE HAYHHOIO
NO3HAHESE; ABACHHEe, HAVIHEIH Gaxt, THmoTesa, GHIMMECKad BLIIHHA, 3aKOH,
TeOpHa, HabmogeHHe, SKCIEPHMEHT, MOIETHPOBAHNE, MOk, HIMEPEHHE,

Mamemamurg: PeIIEHHE CHCTeMbl YpapHeHWH, mHHelinas QyHKmHa,
napafona, runepbond, HX rpadAKH H CROMCTEA, TPHTOHOMETPHYECKHe (YHKIIHN
CHHYC, KOCHHYC, TARTEHE, KOTAHIGHC, OCHOBHOE TPHIOHOMETPHYECKOE TORACCTRO,
BEETOPE] M HX MPOSKIHHE HA OCH KOOPAHHAT, CNOMCHHE BEKTOPOB.

Buoaozun: MeXaHRYCCKOe NBEACHAS B WHBOH mprpome. anddysHa, ocMoe,
TemmooOMen HKHBAX OPraHAIMOB (BHOL Tenmolepefiadd, TENeB0E¢ PARHOBECHE),
IEXTPHYECKHE ABICHHA B MHBOH IPHPO/e.

Ativied! MTUCKPETHOS CTPOCHHE BEUIECTRR, CTPOEHHE ATOMOB H MOJICKY.1, MOTE
BEIIECTHS, MONAPHAN MACCA, TRILIOBEIE CROHCTRA TREPILX TEN, WHAKOCTEH H Fa30B,



INekTpR¥ecKHe  ChOMCTEA  MCTANNOB,  ISKTPONHTHYECKAS  JAHCCOIMALNA,
ranbBaHHEEH.

Menepadhua; BIRKHOCTS BO3IYXNA, BETPEL, BApOMETD, TEPMOMETD.

Texnonozua: NpeodPajIoBaHNEe JEHMEHANH © HCOONEIOBIHMCM MEXaHHIMOB,
V9ET TPEHHA B TEXHHES, MOMUHINHWKH, HCNONEI0BARHE 3AKOHA CONPaHEHHH
HMIYIECA B TEXHHKE (paKeTs, BOOOMET W JApyrae), HBHTATeNh BHYTPEHHEND
CrOpaHns, Naposas TVpOHRHA, OMTOROH XONONHIBHHE, KOBIHIHORED, TEXHMIOTHA
MOIYIeHAS COBPEMEHHEIX M3TEpHANOB, B TOM YHCIE HAHOMATEPMANOB, H
HAHOTEXHONOTHHA, JMEKTPOCTATHYECKAS 3Al0HTA, 383CMIIEHHE 3IEKTponpriopon,
KCEpOXE, CTRYHHBIH MPHHTER, AMEKTPOHAIPEBATENLHLIE IPHOOPE,
AEKTPOOCRETHTENRHEE TPHOOPEL, FATLRAHMKE.

11 KINACC

Pazgen 4. InexrpoHHAMI KA

Tema 3. Maznwmitoe noie. I0eKmpomaziimies undyKiis

[locToAHHER MArHETEL BramoneficTeHE TOCTOMHERY MarEHToR, MarnaTioe
none. Bextop MarswTHOH HroyiEs. [Ipeaoun cymepnosHiNe MArHATHED MoTeH.
Jywers marsaraof HEAYKOHH. KapTHHa IHEHH MACHETHOH #HHIYEIHE [OAH
IGCTOAHHEI MArTHTOB,

MarguTRoe Mol nNpoBomHBkA ¢ TokoM. KapTama aHHEA  HEYRDHH
MATHHTHOTO MO JUTHHHOID [PAMOrD MPOBOIHAEA H 3aMKHYTOIO KOJbLEBOTO
NPOBOHEKE, KATYIIEK ¢ Tokom. Onerr Spetena. BiapMojeiicTre NpoBOIHEKOS C
TOROM.

Cuna Ammepa, e€ Monyib H HAIPARIEHHE.

Cuna JlopeHia, e MOZYTE H HANPABAeHHE. [IpMKeRNe 3apSKeHI0H HacTHOM
B OJHOPOAHOM MArHETHOM moae, PaboTa e Jlopenua.

Agnerne oanexTpoMarsuTRON HEOVROEH. [loToK mexTopa MarHMTHOH
HHAVKINA, DNCKTPONBHAYINAR CHIZ WHAYKOHH, 3aKoH 3SNCKTPOMATHHTHON
HHAYKOAH Papames.

Buxpesoe 30ekTPHYECKOE MONe. INEKTPOJBHEYIIAN CHIA HHIYKOHH B
MPOBOIIHKS, IEHKYIIEMCH TOCTYTATENEHO B OTHOPOIHOM MATHHTEOM TIOMNE,

INpapuno Jlewa.

HumveraedocTs,  Senende  CAMOMHIYKIHE, DNEeKTPONENEYINAS  CHIA
CAMOHHIYKIIHH.

IHEpTHA MATHATHOTD DOIA KATYIIEH C TOROM.

EKTPOMATHATHOE [I0TE,

Texupueckwe Yyerpolicrea H NPaKTAYECKOE NPHMEHCHHE, TOCTOAHHES
MACHHTHL, SNEKTPOMACHHTH, MICKTPONBHTATENb, VCHODHTENM NISMEHTAPHEDX
9ACTHL, HHIYEIHOHHAA IS4k,



Hemoncmpaiu

Ot 2pereda.

CrrEnoHeHHe ATeKTPOHHOTO TTYIEA MATHHTHEIM [TOIEM.

JIMHMH HHIYKIMH MATHHTHOTO IOJA.

BaaumojefcTEre JEYX NPOROIHAROE ¢ TOKOM.

Cuna AMnepa,

HMefictene cuinel JlopeHIa He HOHED AMEKTPOTHTA.

Hpnenne IEKTPOMATHHTHOR HHTYKITHE.

[pasuno Jenma.

JaBHCHMOCTE ’BJI-E:B:[PG.EI.EEH{}'D.{EE CHIE HHOYEIRH OT CKOPOCTH HIMEHSHHA
MBEFCHHTHOTO [MOTOKE.

Arnenne CAMORHIYEIIHH,

Yuenuneckuti skenepusenm, aabopamoprsie padoms

FlsydeHne MArHETHOTO [100E KETYILUKH C TOKOM.

Hccnegosanye neficTBAA IOCTORHHOTD MATHHTA HA PAMEY C TOEDM,

Heoeneposanie ABNEHAA NEKTPOMATHHTHOH HATYKIHH,

Pazpen 5. KoneGauns 0 RoAHBL

Tema 1. Mexanuueckue u 21eRMpOMAZHNNIHBE KOTE0QNUA

Konebarensran  cucrema.  Ceobogmeie Mexammueckre  konebamps.
[apmonnseckie xonebanns. [lepron, vacTora, aMmnETYma H (asa xonchanmil.
Ipyanrapf masTHER. MartemaTHgeckl MagTHHE, YDABHEHME TAPMOHHYECKHX
xoneGanuil. [Ipeppaimesne JHEPTHHE NPH FEpMOEHYSCERY Komebannay,

Konebarenbiel koaryp, ChoDomHple SICKTPOMArHHTHBEe KoneOaHEs B
AOEATEHOM KONeOATenLHOM KOHTYpe. AHANOTHS MEXDY MeXARWTECKHMH H
WIEKTPOMATHHTHRMH  Kouedanuans. ®opmyna Tomcona, 3akoH coxXpaHEeHA
JHEPrHH B HASAIRHOM KONedaTenbHOM KOHTYDE.

[lpemcTapnende o 3ETVXAIONHX Konebannax. BemymaenHee MexXailn9ecKne
konebanus. Pesonanc. Bery#eHHRE 3NCKTpOMAarHuTHE Komehanma.

[lepemenneni Tok. CHHycOMZATLHEN Depemenrii  Tok. MommocTts
MePeMEHHOTD TOKA, AMIIATYAHOE W AeHCTRYIOMEe 3IHa9¢HAC CHIE Toka H
HANPTHEHNA,

Tpanchopuarop. [ponssonerso, nepesaua ¥ notpefieHMe 3NeKTPHYECKOH
IHEPrH. JKONOIMHYECKHE PHCKH NMpH MPOH3BOMCTREE MMEKTposHeprHH. KyasTypa
HCTIONEIOEAHAE INEKTPOIHEPIHH B DOBCCOHEBHON HHIHE,

Texpmyeckne yoTpoicTea M NPAKTHYECKOS TPHMENSHHE. IIEKTPHISCKHH
IBOHOK, FEHEPATOP NEPEMEHHONO TOKA, NHHHH 3/1eKTpolecpelay.

Llemonemprr

Hecneaopanie napaMmeTpoB KonebarensHol cHCTeME! (MPYHHHELRIH HAH
MaTeMaTHIecKHE MAgTHHE).



Habmonense saryxawonmx komebaniii,

Heoenenosarie cCROHCTE BROTYAASHHEX KojleDanHi,

HalbaroaenAe pe3oHaHea,

CrobonHbie JMEKTPOMATHATHEE KoTedans,

OCIHIMOTPanul {ZaBHCHMOCTH CHIBL TOKA H HAlpsASHHA OT BPEMenH) 18
IEKTPOMATHMTHELX KoleGami,

PesoHaHe DOPW  TIOCTEOBATENLEOM COCAHEEHHH PEeIHCTOPE, KATYUIKH
HHIYKTHEHOCTH H KOH/IEHCATOPA.

Morens [HEAR 3MeKTPOIEpenaYH.

Vuenuyecwull sxcnepumenm, Sabopamopnsie padomo

Mecnenopande 3aRHCHMOCTH TEPHONE MATRIX koneDanHil rpysa Ha HHTH OT
JUTHHEL HWTH B MACCH! TPYS54.

Hecenegonaayie NEpEMERROTD TOKE B HETH H3 NOCNSIOBATENLHO COSAHREHHRX
KOHTEHCATOPA, KATYIIKH B PesHCTOPA.

Tema 2. Mexanuweckie i 31eKMpoMaziimueie oI

Mexagugeckie BOAHEL, yenoBms pacnpoctpancsmd. [lepwen. Cxropocts
pacupocTpaHeHus H JnHHa ponAsl,  [lomepedmsie w  OponoibHBIE  BOIHEL
Harepheperups i THGPAKIHY MEXAHHYECKHX BOTH.

3eyk. CxopocTe seyka. ['poMrocTs 38yka. Bricota Tona. Tembp seyxa.

DNeKTpOMEIHATHEE BOMHEL YCOTOBHS HIMMEHHA NEKTPOMATHATHEIX BOMNH.
Baaumpad opuertamma sextopos B, B, V 8 snextpomarsnTaofi sonse. CeoficTea
ANEKTPOMATHHTHEIX BOJH: OTPEKEHHE, TPEfOMICHHE, OIAPHIANNS, THPPakmEs,
unTephepenid, CROPOCTE AMeKTPOMArHRTHEIX BOMH.

Ilgana sneKTpoMATHHTEER BoOH. [IpuMenerwe 3MeKTPOMATHATEEIX BOJH B
TeXHHEE W OBITY.

TIpHHEIANG PATHOCEA3H H TeNeBHIeHNA, PaInonokams.

EKTPOMATHWTHOE I PAIHEHNE OKPYMaIoIeH Cpeim.

Texnnuecxkue yoTpoficTBa ¥ TPAKTHYECKOE NPEMEHEHHE: MYSERATRHEIE
HECTPYMEHTDbI, VIETPEIBYKOBAR IHATHOCTHES B TEXHWHKe H MeIHIHEE, Danap,
pATHOTIPHEMETHE, TeACBH30R, ANTeRAR, Tenehon, CB-neds,

HeMoncmpatiti

OfpasoBabie H PACTIPOCTPAHEHHE NONCPEYHEX H NPOAOIEHELY BOITH.

Koaebmomeecs TeI0 KAk HCTOYHHK 3BYKA.

HabmoneHne oTpaxeHAd A HPeIoMISHH MEXAHHIECKHX BOJTH.

Hafmoperne aarepdepenmy # gudpakilHi MCXAHTISCKHX BOTH.

3BYKOBOH pesOHaNC.

Hafmonesre chA%d TPOMKOCTH 3BYKA M BLICOTH TOHA ¢ aMmauTynol H
vacToTol RomefanHi.



Hecnenosanee cBOHCTE MEKTPOMATHETHENY BONH: OTPAMEHHE, TIPETOMIISHAS,
MOTAPH3ANHA, AAQPaKIE, AnTepdepeHITH.

Yema 3, Onmuxa

['eomerpraeckas  onteEkd. [IpaMonnueiinoe pacopocTpanenne cBETA B
ogHOpOogHOE cpene. JIyvy cBeTa, TogeuHb HCTOIHAK ¢BETA,

Orpamxenne cBeTa. 3aKoiel oTpaaenun ceera. [Hoctpoenne wiobpamenuil o
IJIQCKCHM 3epKane.

TNpenomiicHre ceeTa. JAKOHR NPeioMISHHA cBeTd. ADCOMOTHEN HOKa3aTelh
npenomnenna. [lomioe sayTpennee orpasende. IlpemensHuifl yrol OOMHOTO
BHYTPEHHEID OTPEHKCHHA,

Tucnepens ceeta, Cnomweit cocras Benoro ceera. Lser.

Cobnpaiomme | paccerpaionmEe THHIE. Tonkas mmia. QokycHoe paccTOXHHE
H OITHYSCKas cHind TeHKoR muHssl [Toctpoenue wmaodpameHdi B coDEparOmmy 1
PACCEHEBAITNY MHHIaX. PopMyIa TOHKOH MHHILL YEBennYeHHe, TaRaeMoe THH30MH,

[ penensl MpHMEHHMOCTH TEOMETPHYSCKOH ONITHRH.

Bomnosan onrakd, Martepdepenons ceera. KorepeRTHEBE HCTOYERKH.
Yenopas HabmoOOeHHS MAKCHMYMOB ¥ MHHHMYMOB B HHTEpOepeHIHOHHOH
KAPTHHE OT JBYX CHA(AIHEI KOTEPERTHEN HCTOYHHKOS.

Jdpaxms  crera, udpakuMoHHA® peliETRa. YoTomEe HabmomeHHs
[MABHREIX MAKCHMYMOB TNpH DaJeHEH  MOHOXPOMATHHECKOI'O CBETa HA
THOPAKIHOHRHYIO PelIETRY,

[Tongprsanua ceeTa.

Texapueckns }l’E’I‘jﬂDﬂCTEE H MOPpEEKTHYECHKOS IIPHAMCHEHHC. O EH, .Tl:r' A,
(OTOANTAPAT, NPOCKIHOHKEIA aNlapal, MHKPOCKON, TENEeCKON, BOACKOHHAS
ONTHES, JHQPAKITHOHAAR PEMETEA, TOLAPOH,L,

Hemoricmpanun

TpsaMmorumeiinos  pacnpocTpPalEEHNe, OTPAWMEHHE ¥ TPEIOMISHHE CBETA.
OnTHY9eckHe MpHEOODEL

Ionxoe sEyTPeHAee oTpaxkenre. Mogenn ceeToBoaa.

Hecnenosanue ceoiicts MzodpameHni B IHHAX.

Monens MAKpoCKOnE, TENeCKOna.

Hafmogenue narepdiepeHEn cReTa.

Habmoaerse g PAKITHE CBETA.

Habmonene JRCTSPCEA CBETA.

[Noaydenne cnexTpa ¢ NOMOMIEBK TTRHIMEL

TonyHeHss CTISRTRE © OOoMOIMER THdpakuHonnol pemeThn,

Hafmozente DonspHIALEE CReTd.

VHeHuueoKutl SRCREPIMEN, TaB0PaIOpHsIe Patomsl

HamMepeHre MOKaIATeNd IPeioMISHAE CTERTA.



Hconeposadse cBOMCTE H300pAKEHHH B THH3AX.
HabmooeEre THCTIEpcHE CBETS,

Pazaen 6. OcHops! cOENHANLHON TEOPHH OTHOCHTEIBHOCTH

I paHuLs] TPHMERRMOCTH KNaccrgeckoi Mexammion. [TocTyNaTsl CIETHATEROR
TEOPHH OTHOCHTENLHOCTH: HHRAPHAHTHOCTS MOTY/IH CKOPOCTH CBETA B BAKYYME,
NPHHUET OTROCHTENRHOCTH JEHIITEHHA,

OTHOCHTENBHOCTS OJHOBPEMENHOCTH. 3aMeIISHAE BPeMeNH H COKPAIIeHES
ITHHEL

DIHEPTHA M HMITYIIRC PENATHBHCTCKON WacTHIEL

CEf35 MECCH © JHEprHei ¥ HMIIVIBCOM PENATHBHCTCKOE 4aCTHILL JHEPTHA
MOKOA,

Paznen 7. KeanTosan usHKa

Tema 1. Dnemenmnbl KEQNMOSOH ORNTIKY

Dorortl. Popmyna [nanka ceAsH 3HEPTHH QoToRa © ero wacToTol, DHEprus
M HMITYTTEC (hOTOHE.

OrxpartEe # Recneposatie doTosdderta. Onstet A. ', Croneropa. 3anoHel
forosdherta. YpasHenne Ditnurrefina ang porosdderra. «Kpackan rpasHIas
hoToadiperra.

Tlapmemme coeta, Onerret [T, H. JeGeqera,

Xmvudeckoe nelicTRie cReTA.

Texswdeckwe yCTpolCTEA W NPAKTHYECKOE NpPHMEHEHHe: GQOTOIIEMERT,
droToaTURE, conHedHad DaTapes, CRETOIHOR,

Hemoncmparjuu

@oroadyekT HA YCTAHOBKS ¢ THHKOBOH MIACTAHOM.

HeocnenosaHie 3aK0H0E BHeIIHero foToafdenTa.

CreTomaoa.

Congewnas farapes.

Tema 2. Cinpoeniie amoma

Monens atoma Tomcona, Omsrrsr Pesepdopia no paccesHHIO o -HacTHIL
[Liaperapaas Moment aroma. Toctymars bopa. HagyverHe o MOIMoLICHES
hOTOMOE [PH TEpexome aToMa ¢ OAHOTO YPOBER DASPrEE Ha Ipyrod. Bum
crexTposn. CnexTp ypoRHel dHEPrHH ATOMA BOJOPOIE.

BonHoske cBoiictsa YacTHI. Bomis fie Bpofing. KopuyckyapHo-ponHosof
ﬂ:r“.ﬂ.."[lﬂh'l.

CrnoHTaHA0¢ H BEHYEISHHOE H3/[VHenue.

TexHpueckne yerpolicTRa M NPAKTHYECKOS NPUMCHERWE! CHERTPANbHAIH
AHANK2 (CIIERTPOCKOI), fa3e], KBaHTOBbLIR KOMITEIOTED.

Hemonempayuy



Mopens onwrra Pesspdopza.

Omnpenenesne ZIHHL BOIHEL HA3EPA.

HabmoAeHne IHHEHTATEY CTEKTPOR HANYHEHHRA.

Jazep.

Vuenuyeciuti sxenepusenm, aafopamoprste padomes

Hafimogerse MTHAEHIATOID CHEKTPA.

Tema 3. Amomnoe ndpo

DKCHEPHMEHTE, DOKASKMBAKIING CHOKHOCTE CIpoeHHA aupa, OTspeiThe
paomoaxTHEROCTH. Onbirel Pesepdopia no onpeieneiHio COCTasa PAIEOAKTHBHOTO
winyaenns, Ceofictea  aneda-, Gera-, raMua-pnyveHds.  BaxsHWe
PETHOSKTHEHOCTH Ha MHBGIC OPTAHHIMEL

OrxpriTHe mpoToHAa N HelTposa., Hyknornas sonens sopa Defizendepra—
Meaned=o, 3apan sopa. Maccosoe micao sapa. HaoTomsn

Anpia-pacriaf, MeKTpoHHBH] H Ho3EIpOHHEI  OeTa-pacoan. 1amma-
HUIYYenHe. JaKoH PaIHOaKTHEHOND PAcaid.

Suepris CeAIE HYKIOHOB B Aape. Suxeprme cankl. Jedexr macen aupa.

Anepusie peaxumn. JereHte H CHETSS A1,

Hneprnii peaxtop. Tepmosnepusni cmwres. [lpofnemir B nepenexTHEL
ANepHONR IHEPreTHEN, FROTOIHYCCKHS ACTIEKTRI AIePHOH JHEPTeTHRH.

JmeMeHTapHEEe YacTHUEL OTKPBITHE HOSHTPOHA,

Meroas HafiroNeRnd H PeracTPAHH JMeMeHTAPHBIX YacTHIL

OyaaMeHTAILHEE B3aRMoeticTens. EqancTeo duinveckol KAPTHHE! MHPA.

TexHdueckre YCTPORCTBE ¥ NPEKTHYCCKOT NpHMEREHAE: JOIHMETP, KaMepa
Broscosa, SIcpHL peakTop, atomMmat Gouba.

Hemoncmpanmin

CoéTIHE HOHHIHPYIOWINY JaCTHIL

Vuenumeckuii sxenepibdesm, Jabopamopisie paboms

Hecnenonanme Tpexos 4acTHI ([0 TOTOBRR GoTorpadsm).

Paznen 8. ieMeATH acTPOHOMHE B acTpodBsHKH

SITans! PasBATHA acTpoHoMAN. [IpHKiagHoe B MEPOBOSIPEHTIECKOS SHANEHNHE
ACTPOHOMHH.

Bra apesgdoro meba, Cospesgus, sprMe 38é3fel, [UIAHCTHL, WX BHIHMOES
IEHHEHHE,

CoHegHas CHCTEMEA.

Conune. ConredHas aETHBHOCTh. HeToMHHMK aHeprAH ConHpa ® 38830,
3plampl, WX OCHOBHBIE XapakTepHcTHxm. Juarpamsa «COCKTPATRHEIH Knace -
CBOTHMOCTER. 3BE3AB rmaBHoll NocHeloBaTeNEHOCTH. JABMCHMOCTE «MacCa —
CECTHMOCTRY O 38830 TIasHol NocneloBaTeILHOCTH. BE}"EPEIIHW CTPOCHHAS



apEsn, CORpEMEHHEE NPEICTABICHHE O MPOACKMEIEHHH ¥ 3BOMONHH ComHus o
sedan, Dranes aHzEn 3eEL

Mneunsidi [Iyms — Hamma Damaxrera. [onomenwe H guokeHwe ConHuz B
lanaxTeke. Tans: ranawtsy, PATHOTAIAKTHEN W KBadapsl, UépHEE OLIPH B AIpax
MTaKTHE.

Beenenmasn. Pacmppenre Beeqennol, 3axon Xabbna. Pazberanse ranakTHe,
Teopna Boasliore s3psea. PenHETOBOS HITYHEHHE,

MacuorraGeas crpyxrypa Beenennoif, MeraramarTaka.

Hepeménnsie mpolagMsl acTPOHOMHH.

Vugnumeowue nabmodenus

HabmoneHns HEROOPYHEHHEIM [NA30M ¢ HCTOMRI0BAHACM KOMIEIOTEPHBIX
MpATCKEHNAR N8 OnpeleleHis NonoKeRn HedecHsx oDBeKTOB HA KOHRPETHYIO
IATY: OCHORHEE coanesna CesepHOro NOMymapid H ApKAe 38835

Hatmonenrs 8 Teneckon Jyuel, nnanet, Muevsoro ITyTh.

Ododuamwmes NOETOpeHHE

Ponh (H3HKH ¥ ACTPOHOMHH B 3KOHOMHYECKOH, TexHonoreweckod,
CONMATEHOR | FTIEeckol cdepax NesTeNsHOCTH MEN0BeKa, PUUlh H MECTO (HIHKH |
ACTPOHOMEH B CORPEMEHHOH HAYMHON KapTHHe MHpA, POk (HIRYECKOl TCOPHH B
HOpPMHPOBEHHH NPEICTARNERHH 0 GE3Meckoll KapTHHE MHpA, MECTO PHIMMECKOH
KAPTHHEL MHpa B ODMEM PRIy COBPEMEHHBIX  ECTECTREHHO-HAYTHEX
npefcTaBicHAR o npEpome.

MemnpeIMeTHbIe CRAIR

Mayuenne xkypea dmsuks Gazoporo yposus B 11 Kiacce OCYIIECTRISETCH ¢
yaETOM CONSPRATENRHEIN MEXIPEIMETHRX CBA3CH C© KypcaMu MaTcMaTHKH,
GHONOTAA, XEMEH, TeOTPAOHE | TEXHOIOTHH.

Mexenpedmermnnie NONAMEA, CBAARHLIC C HIYYSHHEM METOLOR HAyIHOTO
NOZHAHWA: RBJIeHHE, HayyHE Gaxt, rAnoTesd, (HIHYecKas BeMHTHHA, 3AKOH,
TCOPHA, BalTHIEHHE, SKCNEPHMEHT, MOJeTHPOBAHNE, MOI/b, HIMEPEHHE.

Mamemagmuxa; pEMISHHE CHCTEMBl  YPARHEHHH, TPHIOHOMETPITIECKHE
dYHKITHA: CHEYC, KOCHHYC, TAHTEHC, KOTAHTCHC, OCHOBHOY TRHIOHOMETPHHECKOE
TOWASCTBO, BEKTOPS! H HX ODOCKIHH Ha OCH KQOPAWHAT, CIAOMEHHS BEKTOPOE,
NPOMIBONHBIE JIEMENTAPHEX  GyHKUMHA, NpHIAAKH nojedRa  TPEYTOIBHAKOR,
OTpeAeTSHAE IIOMAITH MIOCKEX QHTYP 1 00BEMa Tell.

Bupnozus: HAEKTPHHECKHe ABNCAWS B KHBOH Opupoje, kojnebarenbHse
JRHAEHES B WHBOH NpWpoge, ONTHISCKHE HBJICHAA B JABOH npHpone, dcicrene
PATHAITAK Ha JHBLE OPraHHIMEL

Xumua: CTPOCHEE GTOMOE H MOTERYN, KPHCTALIHUECKAS CIPYKTYPA TEREPIBIX
TEJT, MEXAHAIME! 00pA3I0BaRAA KPHCTANTHYECKOH PEIETRH, CHeKTpanbHBIA AHAIHI,



lecepaghun;  MarHETHME [TOMHCA  JeMIH, S5aNeRH  MATHHTHRIX pyA,
dorocbEMEa IEMHON MOBEPXHOCTH, NPEACKAIAHHE 3EMISTRACEHAH.

Texponozun, AHEEM  SACKTPOTIEpEdad, TreHepParop [epeMeHHOT? TOKE,
ANEKTPOABHIATENS, HHAYKUHONHAS NeYs, pazap, paguonpdéMHHE, TeIeBHEIOP,
aHTerHy, Tenedon, CBY-news, NMpoekUHOHHBIA ANNAPAT, BOJIOKOHHAR ONTHEE,
conHeTHan barapes.



IJIAHHPYEMBIE PE3YIBTATHBI OCBOEHHA NPOrPAMMBLI MO
DOHIHKE HA YPOBHE CPEJHETO OBUIEDD OBPAZOBAHHH

OcsoeHre yaeGHOTO TipegMera «PHIMKa» Ha YpoBHe cpefmero ofmero
obpazopanAg (0a30BE VpOBEHS) QOTKHO ODSCHEYMHTH AOCTHHEHHE CIeIVIOMIHX
AHYHOCTHED, METAIPEAMETHEX H NpeIMeTHRIX 00pa3oBaTeIbHEIX PCIyIBTATOB.

JHYHOCTHRIE PE3Y.JIBTATH

JIHYHOCTHEE PesyALTATE OCBOEHRA yaeGHOro npeamera «PHIHEAY TOIEHE
OTPakETe TOTUBHOCTE M CHOCODHOCTE OOYJalOMHNCE  PYKOBO/ICTEQBATHCH
chopMHpOBagHOH BHYTpeRwedl NoIHIHel NIHYHOCTH, CHCTEMOH NCHHOCTHBIX
OpHeHTALME, [OETWRERX — BHYTPeHHHX  yOeWIemWH, COOTBETCTEYIOIIHX
TPETHIMOHHEM UEHHOCTAM POCCHHACKOro oflIecTsd, paciiHpeHAe KHIHEHHOTO
ONEITA H OIRITA JeSTENRHOCTH B OPONECCE PEATHIAUHH OCHOBHAIX HANpasieHAH
BOCTEHTATENBHOA QSATERHOCTE, B TOM YHCIE B 9ACTH:

1) rpasaaHCcKOro BOCHHTAHNN:

cihopMHPOBERHOCTE rpaknancroil nosuimy ofyHarerocs KAk AKTHEHOTO H
OTEETCTBEHHOIO WicHa poccHiickoro ofmecTsa;

[PHHNTHE  TPAJMUMOHHEY  O0[IE9e[OREYEcKAX  [YMAHHCTHYECKHX H
JeMOKPATHUECKHX EHHOCTEH;

TOTOBHOCTE BECTH COBMECTHYHO ASSTENRHOCTE B HHTEPECAX IPAMITAHCKOTO
oOLIecTsa, YIACTEOBATE B CAMOYIIPAEICERH B 00pasoBaTeNEHON OpTanHIAIAN,

YMEHHE B3aNMOICHCTBOBATE C COUAANEREIME HECTHTYTAMH B COOTBETCTEHH C
X (DYHKIHAMA H Aa3HAYCHHEM;

rOTOBROCTE K TYMAHATAPHOH H BonoHTEpeKofl NeaTe/IbHOCTH,

2) NaTPHOTHYECKOTD BOCHMTAHNAN:

cOpPMAPOBARHOCTE POCCHACKOH IpasIaHCkol AISHTHYROCTH, IATPHOTHIME;

UEHHOCTHOS OTHOIIEHHE K TOCYOAPCTBEHHEIM CHMBONAM, JOCTHRESHHAM
POCCHICKIX Y4EHEIX 5 001aCTH QHIHKA B TEXHHKE,

3) A¥VXOBHO-HPABCTREHHON) BOCHHTANHS:

cHOpMHPOBAHHOCTE HPABCTBEHHOTD COIHANAN, ITHUECKOND HOBEICHAN;

cOcOGHOCTE ONSHHBATE CHTYALHKY W MPHHEMATE OCOIHAHHEIE pelleHHd,
OPHEHTHPYHCh HA MOPANEHO-HPABCTSCHHBIC HOPMEL H IEHAOCTH, B TOM THCIE B
ACATETRHOCTH YIEHOTD,

OCOSHAHKE THIHOTO BEAAAA B HOCTPOSHHE YeToiampore Gyaymero;

4) SCTeTHYECKOro BOCHHTANH: ;

FCTCTHHECKOE OTHOILEHHE K MHPY, BEMHOHAA JCTETHRY HAYMHOIO TBOPHLCTEA,
TPHCYIUErd (PHIHGECKOH HayKe;

5) TPYQOBOTO BOCHHTANNHA:



HETEpEC ¥ pasnuvHbiM chepam NpodeccHOHATBHOH ASATENEHOCTH, B TOM
qHCTE CRA3aHHBIM ¢ GHIAKON I Tex:HHKoH, YMERHe COBEPIIATS OCO3HAHHKIN BRG0P
Byayucl npopeccHn 1 pealH30BERaTh CODCTBEHHLIC HHAIHEHHEIS LIAHEL

[OTOBHOCTE H CHOCOGHOCTL K OBpasoBAHAI0 B CaMO0OpasaBaHEI0 B 0DIACTH
(HIEKR Aa NPOTAEEHHH BCSH HHIHHA,

) IKOAOIWHECKOTD BOCIHTA MM

CHOPMADOBAHHOCTE SKONOTHUECKOH KYABTYPH, OCOSHAHMC CHOGATHHOND
XAPAKTEPA IKONOTHNECKHX NpobIeM;

NNAHHpOBAHEE B OCYINeCTBICHAE [eficTEHA B OXpy®armed cpeje HA OCHOBE
IHAHHA [80eH YCTORYHEOTO DEIBHTHA HeN0RETecTE],

PACIUHPEHHE ONBTA JEATSNLHOCTH SKOIOTHYSCKON HANPARNCHHOCTH HAa
OCHOBE MMEIOUIAXCH IHAHME 10 QHINKe;

7) NEHHOCTH HAYSIHOIO MOIHANHA:

cHOPMHPOBARKOCTE MHPOBOSIPEHHA, COOTESTCTRYIGHIETD COBPEMEHHOMY
YPOBHE) PAIBHTER (HINTLCKOH HAyRM;

OCORHAHWE NEHHOCTH HAYYHOH [eATenRHOCTH, [OTOBHOCTE B TPOLECCE
H3YUEHHT (GIEHEH OCYTIECTRISTE MPOeKTHYEY H HCCNRMOBATEABCKYIO0 NCHTEMRHOCTE
HHIHBHIYATEHD H B IPYTIIE,

METAIIPEAMETHBIE PE3Y T TATEI

[Moanagarelbibie YHHBEPCANbHbIE YIcinbie nedcTBHd
BajoBkle A0rHMeCKBe elicTRRA:
CAMOCTOSTENEHO  OPMYTHPOBETE W AETYANHIHPORATH  Opolmeny.
paccMaTpHBaTh é€ BCECTOPOHHE,
ONpPEeJenATs USNH AESTeNLHOCTH, 33jaBaTh MApaMerphi H KPHTEPHE HX
OOCTHACHHAR;
BLISB/IHTE 33KOHOMEPHOUTR W [POTHRODEHMHA B  PacCMaTPHBACMETN
(HIAMIECKHN B HEAN;
paspabaTsiBaTs MIaH pemieHHs mpofneMbl ¢ Y9ETOM AHAMHIA HMEROUIHEKCH
MATEPUANILHEIX H HEMATENHATRHAIX DECYPCOB;
BHOCHTh KOPPEKTHER! B AESTElhHOCTD, OMEHHBATE COOTBETCTRHE PEIYILTATOR
TeasM, OIEHHBATE PHCKH NOCACHCTRHH JedTefsHOCTH,
KOOPIHEAPOBATE H BRTOTHATE paloTy B YCIOBMAX PealbHOTO, BHPTYSIbHOTD
i ROMOWHHPOBAEAOTD BIaEMOIeHCTRHA;
PAIBHBATE KPeATHBHOE METILIEHHE TIPH PEIIEHEE KHIHEHHEX NPoden.
baloBpie HecleloBATEIRCKHE ACHCTEHA:
BIAMETE HAVYHON TepMuHONOTHeH, KMOYCEBIME MOHATHAMH H METONAME
dyHIAYecKol HAYKH;



BIE0CTE HARBIKAME YUeOHO-HCCHENOBATERCKOMN ¥ TPOSKTHOH AERTCNBHOCTH
B OONACTE (HIHKH, cnocoBHOCTRID H TOTORHOCTRID K CAMOCTORTEARHOMY TIORCKY
METOIOB pemeHms 38784 QHIHTECKOTO COACPHAHHA, TPHMEHEHHID PaslEYHBIX
METOAOE NOIHAHKS;

BAAMETh BHOAMH JESTETRHOCTE IO OOIYVYEHHI0 HOBOTO JH3HHE, ero
HITEpIpeTaiyy, NpeofpaloBasuie B UPAMEHEHHIO B PAuMYHBX  y9ebHs
CHTVALTHAX, B TOM HHCIEe NP COITAHHH YHieOHLIX IPOSKTOR B 00NacTH (H3HKR;

BLIAENATE [PHIHHHO-COSACTBEHHBIE CBA3H H SKTYANHIHPOBATL 3039,
BEEABHTATE THITOTESY ef pelleHid, HAXOIMTE SPpryMEHTEL N JOKA38TehCTEA CBOHX
VTBEPAUIEHIH, 38138410 TAPaMETPEL B KPETePHH PCIIEHNN;

SHAMHIHPOBATE NOAYYCHHRIE B XOAe PemeHHs 33089 PEe3YNBTATH,
EpHTHYECER OLUEHHBATE HX TOCTOBREPHOCTE, HPUFHGBH!:MJEEIHTE HAMEHEHHE B HOBRIX
VCIIOBHAX,

¢TABHTE W opMymuposath co0CTEEHHHE 2a7avs B ofpazoBarensHOH
NEeATENbEOCTH, B TOM SHCTE IPH H3yHeHHH DHIHKH,

MARATE OUEHEY HOBEIM CHTYALMAM, OLEHHBATH NPHOOPETEHHENH onwT;

yMeTs TIEpeHOCHTE SHAHHMA 1O (pHINKe B $pakTHYecKyl ofmacTs
HHIHEEATENLHOCTH,

:..'J';:IJ:T‘[; WHTETPHPOSATE SHAHAA W3 PAIALIX TpeIMeTHbE obracTed;

BEIOEMIATE HORBIE WIEH, OpSOlaraTh OPATHHANRHEE OOIXOMEL H PELICHHA,

CTABATE Npo0aeMBl H 38/I84H, AOTYCKIOMNE albTepHATHRHRIE PeIICHHA.

Padora ¢ undopmanmaeii:

BTANETh HABKIKAMA HomyueHHA HeopMmaing $usHIecKoro cofepHaHns u3
HCTOYHHKOR PAIHEIX THIOR, CAMOCTOATEIRHO OCYIIECTRIATE TOHCK, IZHANHES,
CHCTEMATHIALMI) H WHTEPNPETALHEKY WHHOPMANMH PAsIHYHBX BHAOB W QopM
[PEOCTERICHHA]

OEHNBETE A0CTOBSPHOCTE HHOOPMALHN;

HCOOMEIORATE  CPefcTBA  HMHQOPMAIFOHHEX M KOMMYHHKAITHOHHEIX
TeXHONOrHH B PelICHHH KOTHHTHBHAIN, KOMMYHHEATHBHEIX H ODFAHAIANHOHHEX
Janau ¢ cOBMOAeHReEM TpeBOBARTT IPrOHOMEKH, TeXHHKN (e30NacHOCTH, THTHEHE,
pecypeocGepemers, NPABOBEIX H ITHYECKNX HOPM. HOPM HH{QOPMANMONHOM
Des0onacHOCTH,

COIMEEaThH TEKCTHl (hHIMUECKOrD CONEpKAHHS B PasiAYHEX (popMaTax ¢
yMETOM Ha3HATeHNs AHGOPMAITH ¥ ueneBoll ayIATOPHH, BRHOHPaH OTTHMEIEHYIO
dopMy NpeICTABNEHHA H BHIYaTHIAIHH.

KoMMyHHRATHBHLIE YERBEPCAAbAbLIC yuelnble qeicTru:
OCYTHECTRIATE OGINEHHE Ha YPORAX (PHIHKH H BO BHE-YPOUHOH JeaTenbHOCTH;
PACMIOIHARATE  [PEANOCEIIEH  KOAQUIHRTHEIX CHTYRUEE @® CMACH@TH
KOHGIHKTE;



pasBEpHYTO B JNOTHIHO H3NAC4Th CBOW TOMKY SPEHHA C HCHOMBICBAHHEM
AZBIROBRIX CPLICTR,

NOHMMATE B HCIOME30BATE TPEHMYILECTEA KOMAnAHOH B AHIHBHIyATsHOH
padoTh;

BLIGHPATH TEMATHKY H METONE COBMECTHRX AeficTEmil ¢ yulTom oGmmix
WHTEPECOE 0 BO3MOMHOCTEH KANKA0ID FIeHa KONNEKTHES,

NPHEAMATE LeMH COBMECTHOH  ACATSNBHOCTH, OpPraHM3OBEIBATE M
KOOPIHHHPOBATE feficTeMa 0o e AOCTWKEHMIO! COCTARNATE NnaH NeHCTBHE,
PACTIDEEIATE POAE ¢ y9éToM wMHeHHE Y9acTHWKOB, 0OCYMIATh PEIyNBTATH
COBMECTHOH paboThl;

OUEHHESTE KEYECTED CEOSr0 BETAMA | KANIOTO YHACTHHES KOMAH I6 B 00w
PEIVIIETAT TI0 paspaloTaHHEIM KPHTEPHAM,

DpeJJIArATE HOBBIE NPOEKTHl, OLCHWBATE HOEH © MNOIHIHH HOBHIHEL,
OPUrHHANEHOCTH, TPaKTHYCCKOH IHATHMOCTH,

OCYIIECTRAATE [OIHTHEHO® CTPATErHYECKOe MOBE/CHWE B PANTHMHER
CHTYALHAY, IPOABISTE TROpYecTRO H Boobpaxenne, GBITL MHHITHATHREEM.

PeryaaTHBHBIC YHHEEPCAALHBIE YuelnLIie TeHCTEHS
Camooprammianms;

caMOCTORTENEHO OCYIECTENATE MOIHABATENERYI0 NedTe/1bHOCTE B obmacTH
@UIHKH M ACTPOHOMHM, BEISBASTE npobiembl, CTABHTL M (OPMYTHPOBATE
cODCTREHHBIE 3AIETH,

CAMOCTONTENEHO COCTABNATE: IUIAH pPeleHHS PacHETHRX H KagecTBeHHRR
sa7av, [UIAH BETONHEHHA IPpAKTHYeckoil paboTh ¢ y9ETOM HMEIONANCS Pecypcos,
cOBCTRERNE BOSMOKHOCTEN H NpEAIOY TeHHI;

OaBaTH OUEHKY HOBRIM CHTYRLIHAM;

DACIIHPATE PAMEH Yy9eGHOI0 PEIMETa Ha OCHOBE IMHEX IPeINOTTeHRN]

NeNATE OCoSHANHEG Bmbop, aprymenTupoBate ero, Opats Ha cefs
OTBETCTBCHHOCTE 38 pelileHHe,

OUEHHBATE UpHOOpeTEHHBIH OIBIT,

criocoficTRoRaTE (JOPMHPOBAHMI0 W TIPOSEISHMIO IPYAHOME 8 OBNACTH
(H3HKH, NOCTOSHHO [IORBIMATS c80H 0GpajopaTe/bHbIH H KYyNETYPHEL YPOBCHE.

CaMoRoHTPOTh, IMOTHOHAILHBIH HHTELICRT:

FABATE OICHKY HOBEIM CHTVAIHSM, BHOCHTE KOPPEKTHBEL B NEATENBRHOCTD,
OLIEHABATE COOTBETCTRHE PEIVIRTATOR [IETIAM;

BI4NeTE  HABRIKAMW  [OSHABATCALHON  pedcKCHH  Kak  OCOSHAHHA
COBEpIIAeMBIX JIefiCTBHE H MECHETENBHBIX NPONECCOB, WX PeynbTaToR M
OCHOBAHFMN;

HCIONLI0BATE MPAEME! pedIeKCHA NS OUSHKH CHTYAIEH, BR0OpE BEpHOTO
PELIEHHA,



YMETh ONEHHBATE PHCKE H CBOGBPEMEHHO [PHHAMATH PEMIEHHA [0 HX
CHUMCHHID,

MPMHEMATE MOTHBEL H APTYMeHTHl APYTHX TPH dHATHIE Pesy.IETATOR
DesTENEHOCTH]

NpUHKMATE celi, NOHEMEN CBOH HEOOCTATKH H ZOCTOHHCTEA,

NPHARMATE MOTHEH H @pryMCHTH ApYIHX TPH 3HAIH3E PEIYNETATOR
IeqTeNEHOCTH;

NPHIAEBATE CBOE PABO H NPABO JPYTHX Ha oK,

B npoliecce AOCTHACHAN THTROCTHRIX PE3YNBTATOR OCBOSHHA MPOTrPAMMEL TG
dusmKe Oms  ypoBHS cpemsero  ofmero  ofpasomamEs ¥ OB Y HACTIHKCA
COREPIIEHCTEYETCH IMOLTHOHATRHEI HHTEIIELT, AT oAl AR I
COpPMHPOBAHEOCTE:

CAMOCOZHANNS, BEMOYAI0Ero ciocoiHOCTE MOHIMATE CROE IMOLHOHATEHOE
COCTOANHE, BIACTh HANMPABNEHEA PAYBATHA coOCTREHHOH IMOTHCHATENOH cpepbl,
BrrTs yBepenHEmM B celie;

CAMOpErYIHPOBAHKS, BEMOYAIOINEre CAMOKONTPOAb, YMEHHE ODRHHHMATH
OTBETCTREHHOCTS 36 CBOS [I0RefeRHe, CHocolHOCTE AfaNTHPOBATECA K
AMOLMOHATEHEM H3IMCHERHAM B OPOABIATE THOKOCTS, B5ITE OTEPRITEIM HOBOMY;

BHYTPEHHENR MOTHBALNE, BEMIOUAOIICH CTPEMACHHS K JOCTHMEHHIO HEIH B
VCrexy, ONTHMHIM, HHHLHATHBHOCTE, YMEHHC nefcTROBATE HCXOOA H3I CBOHX
BOIMOBHOCTERH;

awmaTHy, pnouatoiel cnocofHOCTh [IPHHMATE SMOLHOHANRHOS COCTORHHE
OPYIHK, YYHTREATh €70 TPH  OCYUISCTHICHHH o0mewns, coocobHOCTh K
COUYBCTBHIO W CONEPERHBARHID,

CONHATRIEX HEBLIKOE, BEIIOYAIOUIEX CIOCOOHOCTS BRICTPAKBATE OTHOLICHAS
C APYTHMHA THOOEMH, 3a00THTECH, TPOABIATE HHTSPCS W paipemaTh KOHUTHETEL

MPEIMETHBIE PE3Y.IBTATHI

K xommy obyaeHid B 10 knacee OpeMeTHELE PeSyTHTATEL Ha GA30BOM YPOBHE
AOIEKHEL OTPaEaTh CHOPMUPOBAHHOCTD ¥ O6YHAMIIICE YMEHHH:

NEMOHCTPHPOBATE HA MPHMEPAX POTE H MECTO (HIMKH B POPMAPOBAHHH
coBpeMeHHOH HAYYHOR XapTWHEl MHPA, B PAIBATHH COBpPEMEHHOM TCXHHKH H
TeXAMIOTHE, B IpaKTHYECKOi NeATensHocTy el

VHHTRIBATE [PAHALNE  OPHMCHEHHS M3y YCHHBIX hEIFICCKAN  MomeneH:
MATEPHANEHAN TOIEA, HHEPTIHANEHAS CHCTEMA otcuéta, abcomorHo TeépOOE TENO,
MASAIRHLG ra3, MOJETH CTPOSHHS rasos, MAAKOCTeH W TBEPILIX Tell, TOHETHET
AMeKTPHEECKTH 3apsl NPH pemenud (RINTSCKHX 38104

PECOO3HARETE (PHIHYECKHE ABICHHA (mpomeces!) W OOLECHATE HX HE OCHOBE
SAKOHOB MEXAHHKH, MORSKYIADHO-IHHeTHYECKOH TEOPHH CTPOEHHR BEIIECTHA H



JEKTPOIAEAMHEKH, PREHOMEPHOE H PARHOYCKOPEHHOES HpAMOIHHER HOS TRHEEHHE,
cEoBOIHOS MANERHE Tel, ABINEHAE N0 OKPYRHOCTH, WHEPIH, B3ANMOISHCTEHES
ten, pabhdyzna, GpOYHORCKOR [BHEKEHAS, CTPOSHHE HMAKOCTEH H TBEPABIX Tel,
m3MeHenRe ofnEMa Tel IPH HAarpeBan#y (OXNAMISHHH), TEIUIOBOE PABHOBECHE,
ACTIAPERHE, KOHACHCAIHA, MIABNCHAS, KPHCTAINHIAUHA, KHNCHHE, BIaMHOCTb
BOGIYXA, TIOBRIISHME JABISHAA Tala OPH €0 HATPEBAHME B SAKPEITOM COCYAS,
CBEIR MEWEIY NAPEMETPAMA COCTOAHHA 438 B AI0TPOLECCaX, JTCKTPHIANHA T,
B3ENMOACHCTRHE 3APAN0E,

OTIHCHBATE MEXAHWYECKOS UBHMCHHE, WCNOME3YE (QUIMHMCCKHE BeTHTHHLL
KOOpAHHaTA, TYTh, TEpeMelleHie, CKOpPOCTs, YUKOPEHWE, Macca Tela, CHAa,
MMITYIRC TENE, KHASTHISCKAE JHEDIHN, MOTEHIHATEHAR JHEPIHA, MEXaHH9eCKad
pafoTa, MeXaHWYECKas MOMIHOCTE, NpH OMHCAHHH TPasHNLHO TPAKTOBATH
daHecknit CMBICT HCIIONBIYEMBIX BETHYHH, HX O303HEYSAHE H  eJHHHLEL,
HAXOMHMTE (OPMY/IEl, CBASBBAIOIINE NaHHYIO (HIHIECKYI0 BENHYHHY © APYTHMA
BETHYHELMH,

OTIHCHIBATE HIVYSeHHEIE TEINOShe CBOHCTEA Tel W TENIOBEIE AENCHHE,
MCOOAB3VH  DEINTecKHe BENWYHHE! O4BIeHHC Ta3d, TeMOEepaTypa, CPeIHds
KHHETHYSCKAR JHEPIHES XAOTHYCCKOTO MBIDKEHHS MOJCKY!, CPpelHeXBanpaTHIHAT
CKOPOCTE MOMNEKY], KOMMYECTBO TEIUIOTH, BHYTPeHHAd 3HEpTHA, pafora rasa,
goofpEUHENT noMesHoro JedcTEMM  TENMOBOND IBHLATENH; NPH  OUHCAHHH
MPABMIEHG TPAKTOBATE (HIAYECKHE CMHICH HCTONBIYEMBIX BOIHYMWH, HX
ofosHAYCHNA B COMHANGL, HAXOMMTE (OPMYIEl, CBASRBAIOINME JAHHYHD
HzHEECE Y0 BETHYHAY © APYTHMH BEJHTHHAM,

OITHCHIBATE H3YYCHHLIE MIEKTPHYECKHE CROHCTEA BEISCTRE H WISKTPHYCCKAS
AETeHMHA ([MPOTIECEH), MCTONBIYR (PHINUECKHE BENHHHHEL IMEKTPHYECKHA 3apan,
SICKTPWIECKDE N0/Ie, HANPEXERHOCTS 0N, NOTSHIAAN, PaSHOCTE NOTCHIHATOR,
OpE ONHCAHWH NPABUWIEHO TPAKTOBATH (HIMYECKMH CMBICT FCIIOMBIYEMBIN
BeNWYHE, HX o003naveHns H EUHHWIEL YKA3biBATh QOPMYIL, CBAIRBAIOIIHC
MAHHYH HIHYECKYH) BETHIHHY © APYTHMH BemnIHHAMH,

AHAIHIAPORATE PHIAYECKHE NPOLECCH H ABJICHHE, HCOONBIYA draEveckie
3AKOHE] W TPUHIATE: 3AK0H BCEMHPHOTO TATOTCHHA, I, 11 m II zaxosrn HeioTowa,
JAKOH COXPAHEHHT MEXAHWYECKOH OJHEPIHH, 3aKOH CONXPAHCHHA HMITyIIhCZ,
OPHHIAT CYNEPTOIHIHE CHI, TPWHLOHI PABHOMPEERT HHCPLHATHHEN CHCTEM
OTCYETa, MONCKYIHPHO-KHHETHYECKYI) TeOpHED CIPOEHES BRILECTRA, IoIOBBE
QAKOHE], CBAE cpenHell KAHeTHEECKOH SHEPIHE TEIIOROrD MRIREHHA MONSKYI ¢
atcomoTaoH TeMmepaTypoll, NepBRH 3aKOoH TEPMOTHHAMHEEE, JAKOH COXPAHCHHA
aMexTpHYECKOTO 3apsia, 3awoH Kynowa, OpH 3TOM PEUHYETH CAOBSCHYIO
hOpMYTHPOBKY 32KOHS, €r0 MATEMATHIECKO¢ BHIPINEHHE W YCIOBHA {rpasusL,
obNacTR) DpHMETHMOCTH;



OFEACHATE CCHOBHEIE TPHHIANGL ZeficTENS MAITHE, NPHOOPOR B TEXHHIECKIX
yeTpolicTs; PAANHYATE YCA0BHA HX DE30MACHOTO HCMOMLI0BAHME B NOBCEIHEBHOH
ACETAHH,

BRIMOIHATE JECTIEPHMEHTE 110 HACCASIOBAHHI0 (3HYCCKHX SBIEHHH H
NPONEccos ¢ HCHONR3OBAHMEM NPAMEIX M KOCBCHHEIX HM3MEPEHHH, MpH 3TOM
thopMyRPOBATE MPoBIeMy/ 38085y H rHNoTEZY yuelHOTO SKCNepUMeHTa, COBHpATE
YCTEHOBKY H3 NPELIOREHHOTO 060py I0BaHHA, NPOBMIHTE OIEIT H POPMYNTHPOBATE
BhIBOLAL,

OCYILECTEINTE [PAMEIE H KOCBEHHEE AIMEPEHHA OMIMEECKHX BCIHIHH, TPH
sron BEIGHpaTE ONTHMATEHEL coocob H3MEpeHHS H HCMOMBIOBETE HIBECTHEIE
METOIE! OUEHEH NOTrpellHocTel HIMeperi;

HCCHENORATE  JABHCHMOCTH  MewZY  HIHIECKHMH  BEIHIHHAMH  ©
HCIOTEIOBAHMEM [PAMETY. HIMEPEHHH, NpH 3ToM KOHCIDYHPOBATE YCTAHOBKY,
GHECHPOBATE PEIYNETATEL NOMYIeHHOH JARACHMOCTH (GHIHICCKEX BEHEHH B BHIE
TafaHI | rpaHKos, JeNaTh BRIBO/IB! 110 Pe3YITBTATAM HCCTENOBAREE;

cofmonath Mpapria 0e30MacHOTO TPYAA OPR NpPOBENEHAH HCCIENOBAHWE B
pamkax y4efHOro SxcHepHMenTa, Y9e0HO-HCCIEIOBATENECKOR W APOCKTHOH
MeATEALHOCTH ¢ WCMOILIOBAHHEM WIMEPHTC/IBHEX YOTpoiicTs B mabopaTopHOro
OBOpY I0BAHRN,

pellaTE pacudTHEIE 3ATAYM © AAEO sajaHEON (HIMHecKOH  MOJens,
HCNOMB3YA HHITIECKAS JAK0HL B NPHHLMIE], HA OCHOBE AHAITHIA YCIOBHA 381a4H
SRIOHPATE HIHYECKYR) MOMENh, BRJTENIATE HHIMYeCKHe BETHYHHE H QOPMYNEL,
HeoDXOoMHUMEE N4 el pemeHMs, NPOBOAHTE PACYETE] H OUSHHBATH PeAIBHOCTE
[IOTYHEHHOTO SHa4MeHUA PHINTeCKO BT HHEL;

PeLiaTh KAYECTEEHHED 34/1a4H; BRICTPAHBATE NOTHYECKH HEMPOTHBOPSTHEYIO
LEMOUKy PAacCy#IeHwi ¢ onmopol HA HSYMCHHBIE 3AKOHBL, JAKOHOMEPHOCTH H
(HIHGeCEAE TENCHII,

MCIIOTE30BATE T[H PemicHIH Y9e0HETY 3429 COBPEMEHHEIE HHODMAIHOHHELRE
TEXHONOMMH JUl4 MOWCKA, CTRYKTYDHPOBAHHA, HHTEPUPETAIHN H NPEACTaBICHHE
yuchroli W HayuMHO-DONYIApHOH HEGOPMAIHA, DOIYHeHHOH H3 payIHIHEIX
HCTOMHMEOE, KPHTHYECKH aHATHIHPUBATE NONYTASMYT0 HRQOPMAIIHED;

TPABOIHTE IPHMEPhl BENAAA poccaiickux H 3apyOemHRmN yU8HEX-PHIHKOE B
PazBHTHE HAYKH, 00BACHEHKE OPOLECCOE ORPYRAHIETO MHDE, B PasBHTHE TEXHHKH
M TEXHOIOTHH,

HCMONLI0BATE TEOPETETECKHE JHANNA Mo (HsHKe B NOBCEHERHON KHIHH 11
pbecnevyedys De30macHOCTH IpH OOpPANIEHHH C TIPHOOPAMH H TCXHHISCKHMA
yeTpolicTRamMu, i COXPEHEHRA 3NOPOBLE B cOBMONSHNS HOPM IKONOTHYSCHOID
MoBeAcHNA B OKPYIKEIONIEH cpene;



paboraTe B IPYONE © BHOWIHEHAEM PasiHIHEX CONHANEHEIX DONSH,
MIAHAPORATE paboTy IPYNNE, PAIHOHAIGHO pPECOPEIeNRTE 00M3aHHOCTH H
ITAHWPOBATE ACATCIRHOCTE B HECTAHUAPTHRIX CHTYRIHAX, alCKBaTH OOCHHBATE
BEJI4] K00 B3 YIACTHHKOE IPYIIEL B PELIEHEE paceMaTpisacMol npobiemer,

K xouny ofyuenss B 11 wnacee npeiMeTibie pesy/IETaTE Ha Ga30B0M YPOBHE
NOIDKHE] OTPAKATE CHOPMHEPOBAHHOCTE ¥ 00V HAIONINXCA YMEHHIH:

IEMOACTPHPOBATE HA IPHUMEpax poib U Mecro (QHIEEH B (QOpPMHEpOBRAHHH
coBpeMeHHof Hay<qHOH KepTHHE MHPa, B Pa3BHTHH CORDEMENHON TEXHHKH H
TEXHOMOTHI, B NPaKTHYECKOR JAeATCARHOCTH JIOAGH, NEIOCTHOCTE W eIHHCTEO
thrznueckoll KApTHHEL MAPA,

VUMTHIBATE TPEAHMUE [pPEMEHeHHS H3YUeHHBX $EIAUCCKEY  Momenefi:
TOUEHERH MEKTPHYECKAN 3apa, TyY CRETa, TOYETHEIA HCTOTHHE CBETA, AASpHAT
MOMEns ATOMA, HYKJIOHHAR MOIENL FTOMHAONC H1pa TPH pPelleHHA (hHIHYecKHx
sanad;

PACIO3IHABATE (PH3WTecKHie SANeHHA (Mpolleccsl)  00EACHATE HX HA OCHOBE
JAKOHOE AMEXTPOIHEAMHAKE H KBAHTOBOH QM3AER: 3IeKTpHIeckas TPOBOTAMOCT,
TeMIoBRGe, CRETOBROS; XAMHYECKDE, MATHHATHOE ,IlEﬁE’E‘EHR TOEA, BSHIIMEI.LIEHDTBIU:
MATHWTOB, SNCKTPOMATHHTHAN HHJYKIHS, [eficTEHE MArHNTHOTO ©HOAS Ha
NPOBOJHEK C TOKOM M JIBHKYIIMHCE 3apal, JEKTPOMATHHTHBE KodcDamna H
BOJIER, TPAMOTHHEEHHOE PacTpOCTPaHEHHE CBETH, OTPAMeHHE, [NPCNOMICHHE,
HHTepheperuny, MHQPAKIAA H TONEPHIALEA CBETd, [ANCHEpCHA CBeTs,
rorosnerTpryeckri sddext (hoToaddert), ceeToBoe JasIeHHE, ROIHHKHOBEHHE
NHHEHYaTor0  CHeKTpa  aTOMa  BOIOPOAA, ECTECTBEHHAN M HCKYCCTBEHHAL
PHAHOAKTHEROCTE,

OIMACEIEATE HWIVHEHHBIE CBOMCTBA BEINECTBA (IMEKTPHYCCKHE, MArHHTHEIE,
ONTHUSCKHME,  JICKIPHYECKYH) — MPOBOJAMMOCTE  pasNHUYHRIX  cpen} H
WMEKTPOMETHETHEE SBACHHA ([POTISCCET), HOMOMEIVA (HIMYSCKHE BEMHYHHEL
MEKTPHYSCKHE 3apal, CHITA TOK:E, NIEKTPHIECKOS HAIPAKCHHE, 3MEKTPHYSCKOS
CONPOTHEIEHHE, PAZHOCTE [OTSHITHATOR, AEKTPOABINKYIIAL cuna, pabota TOKa,
HHJIYKOMA MArHHETHOTO NOMH, cHia Awnepa, cuna Jlopenng, WEAYyKTHBHOCTE
KATYIIKH, 3HEPrHA SJIERTPHYECKOT0 W MarHWTHOTO noueH, MepHON M HacroTa
konebanHid B womeDaTensHOM KOHTYDE, 3ApA7 W CHAA TOKA B NpOLECCS
TAPMOHHMECKHY JEKTPOMArEMTHEIX Konedammid, QoOKyCHOC pPacCTOAHAE W
QIITHYECKAN CHAA MEHE3IE, OpPH ONACAAEH NPARMTEHO TPaKTOBATE (HHIM-CCKHE
CMBICT WCNONBIYEMEIX BEMHMHH, HX oDO3HAYCHHA H eIHHHUL, YKaIREBATE
GopMyIBl, CBAIEIBAIOIING TAHHYI0 GHIHYECKYIO BeIMHEY ¢ TPYIEME BETHTHHAMH;

OIMMCEIBATE K3YMEHHEIE KBAHTORLIE HARISHHA H NPOIUECCH, HCMOILIYSH
@mm{e;’:!ﬂiﬂ BEIHYHHEL CEOPOCTE NIEKTPOMAMHHTHLEX BOMH, ONHHE BOJHRL H
HACTOTA CRLTA, HSHEPrAd W HMITYIIES ¢BNEE, OEpHOI TIDH}'PH.EI!H,'.{H.. EHGFI'H.H CRAIH



ATOMHEIX AEep, NpH OMACANHE NPABHIBHO TPAKTOBATE (QHIMMECKHH CMEICH
HCTIOMS3YEMELX RETHYME, HX O00SHAYEHAA M CUHHMILL YKA3LIBATE (OPMYILL
CEASLIBANOUIME fanHyio (QHIMHSCKYID BEAMMHHY ¢ JPYTHMH BeIrMHHAIMH,
BEIMHCIATE 3HAYSHRE (PA3HICCKOH BETHHHbL,

AHANHIHPORATE (QHIHMECKHE TPOUECCH H AEJCHEA, WCNOEIYR (PHapdeckus
3AKOHE | MPEALIMIBL 3aK0H OME, 3aK0M6! NOCHSIOBATENRHOTO B TapalIelEHOTo
coegEHeHHs TPOROAERK0E, 3akoH [Lmoyna-Jlenma, saxod ANEKTPOMATHATHOH
HHIYKIHH, 3AK0H OPAMOTHHEHHOTO PacnpocTPatieHHd CBET, JAK0OHEL OTPEECHHH
CBETE, 3aKOHR MPENOMISHHS CBETa, YpamrHende Difmmrefina mm goToaqupexta,
3AKOH COXDAHENHA SHEPIHH, 3a8KOH COXPAHEHMS WMIYIBCA, 3AKOH COXpaHeHHH
AMEKTPHMECKONO 2APA/S, 3aKOH COXPAHEHHA MACCOBOTD uMCNa, HOCTYTATH bopa,
3AKOH PANHOAKTHEHOCO PACTIANE, TIPH ITOM PasifdaTs CIOBECHYH QOPMYTHPOBKY
SAKOHE, Er0 MATEMATHYCCKOE BHIPAKEHHE H YCNoBHd (rpadwusl, ofnacTs)
NPHMEHHMOCTH;

ONPENEITh HANPARIEHRE BeKTOPA HELYKIHH MarHHTHOTO I0UIs IPOBONHIKA
¢ TOROM, CHIR Amnepa # ciwiw Jloperma;

CTpOMTE W ONACKBATE H300paMeHHE, COIJABIEMOC NAOCKHM 3EPKATOM,
TOHKCH JIHHI0H;

BEINONHATS OJKCHEPHMEHTH [0 WOCHEOBAHAI0 (HIMYSCKHX ARTEHEA H
POLEcCoB ¢ HCNONBIOBAHHEM NPAMBIX H KOCBEHHEIX HIMepeHH! HpH JTOM
hopMyIHpORATE TpobiTeaty/3a/lady H rRIoTesy yueGHoro skenepuMenTa, codupaTs
YCTAHORKY 03 MPEmIoKeHHoro oG0Py A0BAHNIS, TPOBOIHTE OLEIT H (OPMYIHPOBATS
BBIBOJTEI;

QCYIIECTRNATS MPAMBEIE H EOCEEHHEE HaMepeHHA (IHIHYeCKIX BelHYHH, 1TPH
3TOM BEIOHpATE ONTHMANTEHEN criocod HIMEPEHHN H MUNONB30BATE H3BECTHEIS
AMETONE] OUEHEH NOrpeluHocTel AIMeperHii;

HCCHENOBATE 3ABHCHMOCTH (HINHECKHX BEeIM=HH & HCMOME30BANNEM MTPAMBIY
HIMEpPERHIT: OpH 3TOM KOHCTPYHPOBATH YCT2HOBEY. (GHKCHPOBATE PEIYILTATE
MOMYSERH0H 3aBHCHMOCTH (WM3HYECKEX BEJNHYHH B nHge Tabmel B rpadmikos,
[ENaTh BRIBOJEL MO PEIyYNLTATAM HCCIeJ0BaHH,

cofmioAaTs NpaBra fe30nacHOr TPYAR MPH TPOBSNEHWN HCC/E0BAHN B
paMEax  y4efHOTD SKCUCPHMEHTA, yHeDHO-MCCNEA0BATENECKOH W [POCKTHOH
NeATENRHOCTE ¢ HCIONBI0BAHMEM E3MEPHTENRHBIN YCTpoifcTs H mafoparopHoro
obopyRoBAHIS,

pemaTh pacdiTHEE 33jaMM ¢ ABHO JamanHofl QHIMTECKOH MOARILIO,
MCIOMEIYR (PHIHYECKHE JAKOHE] B ODHHIHIEG, HE OCHOBE GHATHIA YCIOBHA 320290
BLIGHpETE (UIHTECKYH MOJENS, BEUIENATs (HINGeckie BeMUHHEL H (OPMYTILL,
peo0xXoIMMEe T4 e pEeHHA, NPOBOIHTE pacuéThi W OHNEHHBATE PEANBHOCTE
MNOAYVIEHHOro 3HEYEHES QHIHYCCKON BN TN,



PelIATE KAYeCTBEHHEIE 3a7a i BHCTPARBATE TOTHYSCKH HEMPOTHEOPCTHEYHO
HenouKy PACCYRACHAE ¢ onopol HE HIYYeHHBIE 3aKOHE, JAKOHOMCPHOCTH H
PHIHMECKHE AREHHN;

FCIOTEI0EATE TPH peimenHH YaeHRX 3784 COBPEMEHERE HHOOPMAllHOHIETe
TEXHOIOTMH 008 TOHCKA, CTPYETYPHPOBAHIN, HHICPIPETAINH H NpelCTARTSHHA
yieOHoN W Hay$HO-UOTYAApHOH MAQOPMALUHE, DOMYYeHHOH W3 Paim{HBX
HCTOMHHKOE, KPHTHYECKH AHATHIHPOBATE MOMYHaeMyH0 HHpOPMaLTHID,

OOBACHATE NPHAIHOE gefleTbad  mawmm, npubopoB M TEXHHMECKHX
YETPOHCTS, PAKTHYATE YOUOBHA WX (E30MacHOre HCIONEIORAHNS B NOBCEIHERHOH
WHIHH,

NPHECATE MPHMEPE! BK/IS/IA POCCHECKHX W 3aPYOeRHbEX YIEHEIX-PHIHKOE B
pa3RATHE HAykH, B o0hAcHeHHe MPONECCOR OKDYMAIMOETO MHPZ, B PasBHTHE
TEXHHEH W TEXHOTOH,

ACTOMBI0EATh TEOPETHYESCKHE SHAHHA o (H3HEe B [OBCEIHERHOHN HHIHH IUIA
oficcricdeHAd GelonacHocTH npd obpaineHdd ¢ NpubopamMM M TEXHHHECKHMM
YOTPOHCTBAMH, A COXDAHEHHS 3I0POBREA M CODIONEHHS HOPM IKOIOIHYECKOra
[IOREIEERA B OKpYRAOLIed cpeie,

paboTare E rpyIMIe C BEOONHEHHEM DaSIHMHLIX COUHATBHBIX ponef,
mnansposath pafory rpynnsl, PANHOHANLHO PACTPENendaTh OOAAHHOCTH H
UIZHWPOBATE NeATCIRHOCTE B HECTAHTAPTHRIX CHTYAIHAR, ANSKBATHO OLCHHBATE
BKIA KaHIOTD HI YYACTHIRKOR TPYIIE! B PENTeRES paceMarpiBeaemoll npobnessl.
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YYEGHO-METOTHYECKOE OBECTTEMEHHE
OBPAZOBATENBHOI'O IMMPOIECCA
OBAZATEJABHLIE YUEBHBIE MATEPHAJIBI [LJIH YHEHHKA

- tbuanka, 10 xnace/ Kacksros B A, O0mecTso © orpaadyueRHOR
oTReTcTReHHOCTEID «APOMDAR; Axnnoneproe obimeerso «HigarenscTso
sl lpoceemenxey

- ©panka, 1| kmace/ Kaceanos B.A., O6mectso ¢ orparsvueHHOH
orpeTeTRenHOCTEI «[APODAS; Axnnokeproe obiectso «HMigarenscTo

allpoceenmiennes

METOAHUYECKHE MATEPHAJIB JLTH YHHTEDH

- AT Pomvgerry, COopank 3agay no dumaee. Mocksa, [poda, 2005 - 2019 1.

- Coopuux 3a1a9 mo usuxe e 9 — 11 knaccos, Coctasnarens [LH. Crenanoea.
M.: «allpocmewennes, 1996 1.

- I0.A. Caypoe. Musnka. [loypoumsie paspadoted, |0 knace. [ocobue mis
obieodpazosaTenbysx opramasammit. Meckea. [Ipocremenne, 2015

- H0.A. Caypoe. ®uanka. [Toypousse paspaboren. 1! xnace. Iocobue nan
obeodpazoBaTEIENEX opranMiannil. basoswi u yruyOneHHslli ypoBeHb.
Mockpa. [Tpocpemesne. 2017

-« CDOpHHK TECTOBBIX 38JAHHA I8 TEMATHYECKOTO H HTOMOROID KOHTPOIIA.

Muzika 10— 11 xnace. M. «Hurennexr-Leaps, 2004 .



- CM, Anppromensnn, A.C, Coyvxaspormit, usnxa. aionctpyxtopy
CAMOCTONTENEHEX W KOHTPOABHAX pabfor. 10— 11 kmaccrr

- locobwe mna yumrened, M.: [Tpoceeienwe, 2021

HH®POBBIE OBPAZOBATEINRHBIE PECYPCHI H PECYPCHI CETH
HHTEPHET
- Enauay konnexnns tHGPoREN 00pajlosaTeTbHEIN PECYPCos
http:/ischool-collection.edu.ru/catalog/

- Cafir- «Flnace!sas dmsura oo moboIHATENRHEROY
http:/class-fizika.narod rwindex . htm

- DefepansiLli HEHTP HHQOPMATHONHAO-00paI0BATENEHEX PECYPCOB
httpe//feior.eduru/catalog. page

- Caitr- Pemy EI'3, coam THA

http://phys.sdamgia.ru/

- Caitr- «Bex OH3HEA»

htip:/fwaw all-fizika.com/
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