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MOACHHUTEJBHAS 3AIIMCKA

[Mporpamma mo ¢usuke $a30BOTO YPOBHA HAa YPOBHE CpeaHero 00uiero
obpazopanus paspaboTaHa Ha OCHOBE NONOMCHMH M TpeDORaHMHI K pe3ynsTaTam
OCBOEHMA OCHOBHOH 00pazoBaTennHOH tporpamMmel, TpeicTaeineHHsix B @I'OC
COOQ, a taxke c¢ yuéroMm dQegepansHOH pabodeid NPOIpPaMMBbl BOCITUTAHWUS W
KOHIEMIHK Nperojapadus yiebHoro nmpeamera «Dusuka» B 00pasOBATE/BHBIX
OprasM3annax Poccuiickoii heepalli, peaiu3yIOMMX OCHOBHEIE
obpazoBaTenkHble TPOTrPaMMBL

Conepxanne mporpaMmbl 00 (H3MKe HanpaBieHo Ha (opmuposanue
eCTECTBEHHO-HAY4YHOH KapTuHel MHpa obydarommxes 10-11 xmaccos mpm
o00yuyeHny WX QH3KKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIEHOCTHOIO
noaxoma. IlporpamMma no (usuxe cooreercTByeT Tpebosanusm PI'OC COO «
IIAHHPYEMBIM JIMYHOCTHEIM, MpeIMeTHEIM H MeTalpeIMeTHbIM pe3yJbTaTaM
00yueHHa, a TaKKe YHUTBIBAET HEOOXOAHMOCTL PEaNM3AIHM MEKITPEIMETHBEX
cBizell (U3MKM C CCTeCTREHHO-HAYYHBIMM y4eOHBIMH mpenMeTaMu. B Heil
OIpeAenaloTes OCHOBHEIE LleNH H3yueHHA (H3HKH Ha YpOBHe cpenHero obdluero
of6pa3oBaHid, MIAHUPYCMBIC Pe3y/ILTATE OCBOEHWS Kypca (UIMKH: THYHOCTHEIE,
MeTanpeaMeTHeIe, TipeIMeTHEIE (Ha 0a30BOM YpOBHE).

IMporpamma no $H3HKe BKIIOYAET:

«  TUTAHUPYEMBIC PE3YIILTATHE OCBOSHHS Kypca (hH3MKH Ha Da30BOM YPOBHE, B

TOM 4HCJIe TTPeIMETHRIE PE3yITETATHL 110 TogaM o0yJeHN;

« cojepikaHne yueOHOro npeamera «Pu3uKay 0o rogaM obyHeHHA.

@p3pka Kak Hayka o naudonce oDIIMX 34KOHAX NPHPOALI, BBLICTYNAs B
KayecTse ydebHOTO mpeaMeTa B MIKONE, BHOCHT CYLIECTBEHHBIH BKNIAJ B CHCTEMY
3HaHMH 00 okpyxaromem Mupe. lLkonsHE Kype QH3WKH — CHCTEMOODPa3yIOLIHil
JUTS €CTeCTBEHHO-HAy4HBIX Y4eOHBIX NIPeJMeTOB, TOCKONbKY (HIHYECKHE 3aK0H bl
JIeXAaT B OCHOBE [POLECCOB H SBIGHMI, H3y4aeMBbIX XHUMHeH, OHomnoruei,
buzugeckoi  reorpadueid W acrposomucil, Mcenons3oBaHue M AKTHBHOE
NpuMeHeHe  (M3MYeCKMX 3HAHHWHA OmpelenseT XapakTep H  pa3BUTHC
pasHoOOpa3HLIX TEXHOJNOrMH B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOEHHS
KOCcMOca, MOTY4YeHHS HOBBIX MAaTepHANToOB C 3aJaHHBIMH CBOHCTBAMHM W ApYTHX.
HM3yuenne (H3NKH BHOCHT OCHOBHOH BKIaZ B (OPMHPOBAHMC CCTECTBEHHO-
Hay4HOH KapTMHB Mupa oOyyalowuxcs, B (JOPMUPOBAHHWE YMEHWH [MPHUMEHSTL
Hay4HBIH METO/ IMO3HAHHA TPH BHINOJIHEHHH UMK Y4eOHBIX HCCIEIOBAHNT.

B ocHoBy Kypca QH3HKH And YpoBHS cpejHero obimero oOpasoBaHHA
NONOMKEH Paj| HIEH, KOTOpble MOMKHO pACCMATPHBATh Kak TPHHLIHNE  €ro
MOCTPOSHHA.




Hoen yenocmnocrmi. B COOTBETCTBHM C HeH KypC ABAACTCS [TOTHHECKH
3aBepIIEHHEIM, OH CONEPIKUT MaTepHal U3 BCeX PA3NenoB QM3HKH, BITIOHACT KaK
BOTIPOCHI KIIACCHYECKOM, TAK U COBPEMEHHOM (JH3NKH.

Hoes zemepanuzayun. B COOTBETCTBHM ¢ neil Martepuan xypea (H3HKM
obpemunén  BOKpyr (¢Gu3mdeckux rTeopuid. BegymmM B Kypce ABIAETCA
hopMUpOBaHKE NPEICTABNCHHH O CTPYKTYPHBIX YPOBHSAX MaTepu, BELIECTBE H
noJe.

Hoes zymanumapusayuy. BE peamnsauus [pellloaracT HCIONb30BaHAE
ryMaHHTApPHOrO MOTeHLHAla (M3HYECKOH HAYKH, OCMBICJIEHHE CBA3HM DAasBUTHS
pusukm ¢ paseuTHeM OOmIecTEa, a TaKAKe ¢ MHPOBO33PCHYCCKHMH,
HPaBCTBEHHBIMH M 3KOTOTHYECKMMH MPOdIeMaMH.

Hoea npuxaadnoli  nanpasternsocmu. Kypc (M3MKW  Tpearonaract
IHAKOMCTBO C LIMPOKUM KPYIOM TEXHHIECKMX M TEXHONOTHYECKMX IPHIONKEHIH
H3YYeHHBIX TCOPHI H 3aKOHOB.

Hoest swxonocuzayuu  peanusyercsd IMOCPEACTBOM BBEISHHSA 3ICMEHTOB
cojllepaHuA, [TOCBAIIEHHLIX 3KONOrHYECKMM MPodIeMaM  COBPEMEHHOCTH,
KOTOpbIC CBA3AHBI C PA3BUTHEM TEXHWKH W TEXHOJNOIWH, & Taxke ODCYI KIEHHS
poGJIEM PALIMOHAIIBHOTO PUPOONONE30BAHMS M SKOIOTHYECKOi 0e30MacHOCTH.

CTep)KHEBBIMH DICMEHTAMH Kypea (W3WKM Ha YPOBHE CpelHero odmero
oBpasoBaHuA ABAAIOTCS Qu3Mucckue Teopun (GOpMHUPOBAHUE MPEACTABIEHHHA O
CTPYKTYpe NOCTPOeHKs (u3nyecKolt TeopuH, poH (yHAAMCHTAIIBHEIX 3AKOHOB U
MPUHUMIOB B COBPEMEHHBIX [PEJICTABMEHMAX O TPHPOIE,  [PAHHIEAX
IPHMEHMMOCTH TEOpHif, HIA ONMCAHWS ECTECTBEHHO-HAYYHBIX ABICHUH W
[IPOLIECCOB).

CHCTeMHO-IeATe1bHOCTHEIH MoAX0a B Kypce (H3MKHM peaiu3yeTcs mpexne
BCEro 3a CYET OpraHM3allii SKCHePUMEHTATEHOH IeATenbHOCTH O0YHaromXxcs.
Ilns 6GasoBoro YypOBHS Kypcda (H3HKH — 3T0 HCIIONB30BAHHE CHCTEMBbI
(DPOHTANBHBIX KPATKOBPEMEHHBIX 3KCOEPUMEHTOB H  jadopatophbix pador,
KOTOphIe B TIpOrpaMmMe 1o (u3uke oObeIHHEHBl B 00K CITHCOK YH4eHHHeCKHX
npakTHueckux pabot. Belgejenue B ykasaHHOM nepevHe 1abopaTopubix pador,
MPOBOAMMBIX [IA KOHTPOJSl ¥ OUCHKH, OCYIIECTBIAETCA YYAaCTHHKAMH
00pa30BATENBHOIO Mpolecca HeXOJd W3 OCODEHHOCTEH [UIAHWPOBAHHMA U
ocHamenus kabwmmera Qusuku. Ilpm  osTom  obecriedmMBaeTCa  OBJIAJACHHE
00yHaOmMMHMCS YMEHUSAMY MPOBOJUTE KOCBEHHLIC M3IMEPEHHs, HCCIeloBaHHA
3aBUCHMMOCTER GH3MYECKMX BEIHYHH M [OCTAHOBKY OMNBITOB MO NPOBCPKE
HpPeToKeHHLIX IMHITOTE3.

Bosibloe BHHMaHue YOeTfeTcAd pPeIICHMIO PACYETHBIX H KAYCCTBEHHbLIX
sajau. [lpu sToM I8 pacu8THBIX 3a/1a4 TIPHOPHTETOM ABAAIOTCS 3alaqd € SBHO
3aIaHHOM (pH3MIecKol MOAEAbI0, [T03BONAIOIIHE IPHMEHATE W3y YeHHbIE 3aKOHBI H




3aKOHOMEPHOCTM KaK M3 OIHOI0 pas/jena Kypcd, Tak W HHICTPHPYs SHAHHA H3
pasHEIX pa3fenoB. Jlis KauecTBEHibIX 337124 [IPHOPHTETOM BIIIOTCA jamanmns Ha
obbsCHeHHE TIpOTeKanus (QUIMIECKMX SBICHWH M TPOLECCOB B OKpYKAIOLIEH
W3HM, TpeOyromue BpiOOpa (uiKTeckoil MoOACIM A CHTyaUMH [PaktHKo-
OpHEHTUPOBAHHOTO XapaKTepa.

B coorercTeun ¢ tpebopaHmsimuy  PrOC COO x  marepuaibHO-
TexHuyeckomy obecredeniio yuebHOro Tpouecca GasoBBI  YpoOBeHb Kypea
(hM3MKK HA YPOBHE CPEJHEro 001mero 0Opa3oBaHHA AOIDKEH H3YIaThesdl B YCA0BHAX
mpejMeTHOTO KabuHeTa QH3MKH HIH B yCAOBHAX MHTErpUPOBAHHOIO KabuHera
MPeAMETOB ECTeCTBEHHO-HAYIHOrO MHHKIA. B kabumere (DM3MKM OOMKHO ORITH
neobxonuvoe maboparopHoe oOopyAOBaHWe NSt BBRIIONHEHHA YKA3AHHLIX B
mporpamMme no QU3MKe yHeHHUECKHX TPAaKTHIeCKAX paboT ¥ JeMOHCTpalMOHHOE
obopyLoBaHUE.

TleMoHcTpauoHHoe 00opynoBaHue (OPMUPYETCS B COOTBETCTBHM  C
IPYHIANOM MWHHMaNbHOH JIOCTATOUHOCTH H obecrieyuBaeT NOCTAHOBKY
Mepedrc/ieHHbIX B [poTpaMMe  [o bH3MKE KIOYEBBIX JIEMOHCTpAlH [l
fccleOBaHMs  W3ydAeMbiX  SIBJEHHH M OPONECCOB,  OMIMPHISCKHMX — H
thyH/(@MEHTATBHbIX 3aKOHOB, HX TEXHUYECKHX [PUMEHCHHTH.

JlaGopatopHoe o0opyaoBaHue IS YH4CHUHECKHX TMPAKTHAECKHMX pabor
dopMHpyeTcs B BHIE TEMaTHIECKHX KOMIIIEKTOB H obecriedHBaeTCcd B pPacyueTe
OAHOTO KOMIUIEKTa Ha AByX oOydamomuxcd. TeMaTHieckne KOMIUIEKTH!
naboparopuoro 00OpyAOBaHWA [OJDKHBL OBITH [1OCTPOSHBl HA KOMIUIEKCHOM
HCIIONB30BAHAK AHANOrOBBIX M UM(GPOBLIX MpuOOPOB, 4 TaKKe KOMIBIOTEPHBIX
H3MEPHTENBHBIX CHCTEM B BH/IE IH(PPOBEIX nabopaTopHii.

OCHOBHBIMH TIeAMH H3ydeHus Gu3HKH B 0011eM 00pasoBaHHH ABIAIOTCH!

» QopMupoBaHHE WHTEpeca H CTPEMIICHUSA 0Oyu4alONMIMXCs K HAyuYHOMY
H3YHEHWIO TIPHUPOLBI, PA3BUTHE HX MHTEIUICKTYATBHBIX W TBOPYCCKHX
criocobHOCTEH;

« pasBuTHE TIpEACTABIEHUH O Hay4HOM METO/IE MO3HAHUS H thopMHpoBanue
HCCIIeN0BATENBCKOTO OTHOMIEHHA K OKPYZKAIOIIAM ABJICHHAM;

o (GOpPMHpOBAHKE HAYYHOTO MMPOBO33DCHHA KaK pe3yIbTara H3yHCHH
OCHOB CTPOEHUS MaTePHH M (PYHIAMEHTATBHbIX 38KOHOB (hzmK;

+ QOpMHpOBaHHE YMEHHH OOBACHITL SBICHWA C  HCOONLIOBAHMCM
(pU3MUECKHX 3HAHMA 0 HAYTHBIX JOKA3ATENbCTE;

« (opMHpOBaHHE MpEJACTABICHUH O Posd (QHU3MKKM [UTA PasBUTHA OpYruX
eCTECTBEHHBIX HAVK, TEXHWKH H TEXHOIOTHH.

JTTocTHIKEHHE HTHX LiejeH obfecnednBaeTcs pEIISHHMCM CIIEIYIOMX 338034 B

rpollecce M3yHeH s Kypea (PH3NKH Ha yPOBHE CPEIHETO obmero obpasoBaHua:




+» npHobpeTcHHe  CHCTEMBI  3HAHUM 00  obmux (hu3HYECKHX
3AKOHOMEPHOCTSAX, 3AK0HAX, TEOPUsX, BKJIHOUAS MeXaHUKY,
MOJICKYIApHYI0 (MM3MKY, SIEKTPOIMHAMHKY, KBaHTOBYIO pu3EKy
AIEeMEHTH aCTPODUH3NUKH;

« QopMHpOBaHWE YMEHHH MNPUMEHATL TEOpeTHHECKHE 3HAHUA A0
obpACHEHHS (PH3IHYECKHX ABIEHHH B Mpupeje W A0S DpHHATHA
TIpaKTHYeCKWX PeLIeHHHA B TOBCE/HEBHOH KH3HH,

e OCBOGHHE CHOCOBOB pelllends pPasiMHgHBIX 3aJad ¢ sBHO 3alanHOH
dusmueckoll  MOIENBIO, 3aday, TOJAPA3YMEBAIOIMIMX CAMOCTOATENBHOC
CcO3aHHE c}mmqecmﬁ MOJIETH, aeKBATHOH YCIOBHIM 381a4H;

« MOHMMAHWE (PH3HYECKHX OCHOB W MPHHLMIIOB IEHCTBHA TEXHHHCCKHX
YCTPOHCTB M TEXHONOTHYECKUX [POIECCOB, WX BIUAHNA Ha OKPYHAIOULYIO
Cpely:

« OBNIafeHHe METOJaMH CAMOCTOSTENLHOIO MIAHHPOBAHHA H NPOBENCHUA
bu3MUECKMX SKCIEPAMEHTOB, aHAIM3a U WHTEPNpETalHK WHDOOPMALIHH,
OIIpeIENeHHs JOCTOBEPHOCTH MOAYYEHHOIO PesyabTaTa;

« cO3JaHMe YCAOBUH Ans Pa3BMTHA yMEHUH NPOEKTHO-UCCNIEN0BATENBCKOM,
TBOPUYECKOH JAeATE/IEHOCTH.

Ha uzyuchue Gusznukn (OasoBbIH ypOBEHB) Ha YPOBHE cpemHero obuiero

oGpa3oBaHus OTBOAMTCA B |1 Kiracce — 68 yacos (2 uaca B HEJIETIO).

TpepmaraeMblit B MPOrpaMMe 1o usuke TmepedeHs aabopaTopHLIX H

npakThyeckux pabor ABISCTCA PEKOMEHIOBAHHBIM, YYHTENb [€NacT BEIOOD
nposefieRKs  abopaTopHbIX paboT M OIBITOB ¢ YUETOM WHIMBHAYANBHEIX
ocobennocTell obyJaloLHXC.




COJAEPKAHUE OBYYEHUSA
11 KJIACC

Paszgen « InexkTpoaHnaMuKa»

Tema : Maznumunoe noae. INEKMPOMAZHUNIHAR UHOYKUUA

[locTosHHBIE  MArHUTBL.  B3auMojelcTBHe  TTOCTOSHHBIX — MArHHTOB.
MarauTtHoe nose. Bexrop MarndTHONH wHIAyKUWM. [lpuHUMI CynepnosHnMu
MATHHTHBIX mojell. Jlunuy MarduTHOH Muaykumu, KapTHHA NUHHH MarduTHOH
MHJIYKITHH (101 NOCTOSHHLIX MAarHHTOB.

MaruuTHoe [ojie MpOBOIHHKA ¢ TokoM. KapruHa ITHHHH HHIYKUHHA
MATHHTHOTO MO/ TIMHHOTO HOPSMOT0 MNPOBOJHHKA W 3aMKHYTOrO KOJBLCBOTO
TIPOBOIHUKE, KATYLIKY ¢ TOKOM. OmbIT Dpcrena. B3auMoaeHcTBHE MPOBOTHHKOB C
TOKOM.

Cuna Amrmepa, e€ MOZIYyJb H HANIPABIICHHE.

Cuna Jlopeniia, e€ MOJIYITb U HATIPaBICHME. Jeuacerine 3apaKedHON YacTHILD]
B OJHOPOIHOM MarHuTHOM Tone. Pabota cunkl Jlopenua.

SIpnexue SeKTpoOMarHuTHoN MHTyKumu. [loTOox BeKTOpa MATHHTHOH
MHIYKUAKR. DJEKTPOABMKYIIAA CHITA HHIYKIHH. 3aKOH DICKTPOMAarHMTHOH
unayKIHu Papanes.

Buxpesoe 3JIEKTPHYECKOE TOMNe. DNEeKTPOIABHKYIIAS CUITa HHIYKIHH B
NPOBOHMKE, ABMKYIIEMCS IOCTYIATE/BHO B ONHOPOIHOM MATHUTHOM MIOJIE.

[pasuio Jlenna.

WUHAYKTHBHOCTE.  SIBNEHME  CAMOMHAYKUMHM. ODICKTPOMBIOKYLIAS — CUIa
CAMOWHIYKIHH.

JHepriis MArHUTHOLO 10N KAaTYLIKH ¢ TOKOM.

FMeKTPOMarHHTHOE TT0JIE.

Texuudeckne ycTpoiicTBA W NpakrTHYecKoe [IPUMEHEHHC. TTOCTOAHHDLIC
MArHWTBL, 97€KTPOMATHHTBL, /IEKTPOABMIATENb, YCKOPHTENH 3JIeMEHTapHEIX
YacTHL, HHIYKIHOHHAA NeYb.

Jemoncmpayui

OneIT DpcTea.

QTKI0HEeHHE 3IEKTPOHHOTO MyYKa MATHUTHRIM [TOJIEM.

JIMHAH HHIYKLIWH MATHHTHOTO TIOJIA.

BzaumojeiicTBue ABYX NMPOBOAHHKOB C TOKOM.

Cuna AMnepa.

JeticTrre cuibl JlIopeHIa Ha HOHBI 3EKTPOIHTA.

SBjeHne JNeKTPOMArHHTHOH MHIYKIMH,

[Mpaeuno JleHna.




3aBUCHMOCTD 3JIEKTPO/|BIKYIICH CHIBI MHAYKIHH 0T CKOPOCTH H3MEHEHHSA
MarHHTHOTO [IOTOKA.

Slenenue caMOMHIYKITHH,

Vuenuyeckuii sKCnepuMerm, aabopamopiivie pabomst

M3yueHe MArHATHOTO IO KATYIKH C TOKOM.

WcenenoBanie OeicTBHA MOCTOAHHOIO MATHUTA Ha PaMKY C TOKOM.

WcenenosaHne ABJEHAA 2IeKTPOMArHHTHOMW MHLYKITHH,

Pasnen « Kosebanusn o BOJANLDY

Testa 1. Mexauuueckue 1 3Aermponazn Hinnble Kojleoanus

KomebarensHas  cucTema. CBobojHble  MexaHHHMeckue — Komebaiius.
[MapMonnieckue Komedanms. Tlepuoj, 4acToTd, aMITATYd H thaza koneOaHHH.
TIpy#WHHEBLA MaATHUK. MaTemaTnieckui MajITHHK. YpaBHeHHE APMOHHYECKHX
konebanuil. TIpeBpallenne SHEPTHH IPH TAPMOHUYECKHX KOIeOaHNIX.

Konebarensusiit koutyp. CBoGOIHBIE 3/EKTPOMATHUTHBIE KOldeOaHWd B
MaeansHoM KoaeDaTenbHOM KOHTYpe. AHATOIMH MEKAY MEXaHHIeCKUMHM H
3MeKTPOMATHUTHEIMK  KoneGanusivi. Qopmysa Towmcoua. 3akoH COXpaHeHHA
SHEpTHH B HIEAIbHOM KOe0aTeIbHOM KOHTYDE.

[TpencTaBlieHHe O 3ATYXAIOUMX KonebaHWIX. Beinyx/IeHHBIE MCXaHNIECKHE
konmebauus. Pesonanc. BEIHYK/IEHHBIE 3IeKTPOMAarHHTHBIE Koaehanng.

[Tepemennsiii  Tox. CHHYCOWJATBHBIA MepeMeHubIH  TOK. Mommrocts
MepeMEHHOr0 TOKZ. AMIIMTYAHOE W AGHCTBYHOMICE 3HATEHHE CHIIBI TOKA M
HATTPAKEHHSL.

Tpancdopmarop. [lpouseoncTso, nepenaya u notpebienue NeKTPHYECKOH
SHEPrUH. JKOJIOTHYECKHE PUCKHA NPH TMPOM3BO/ICTEE DICKTPOIHEPTUH. Kynerypa
MCIIO/B30BAHHUA J/IEKTPOIHEPTHH B IOBCEHEBHOH HHIHM.

TexuuuyeckHe YCTpOHCTBA M [PAKTHYECKOE MPUMEHEHHE: 3MEKTPHHECKKH
3BOHOK, FEHEPATOP NEPEMEHHOr0 TOKA, TMHUKM 3NeKTponepe/ad.

Aemoncmpaiuu

WcermenoBanie TmapaMeTpoB KoieGaTensHolt cucTeMbl (NPYKWHHBIH MM
MaTeMAaTHYECKHH MasTHUK).

Habnio/[eHne 3aTyXaImX Ko/iebaHuii.

WeenemosaHue CBOHCTB BBIHYKASHHbIX Koledanui.

Habnrogenue pesoHaHca.

CBoGO/HEIE 2TeKTPOMATHUTHEIC KoneOaHus.

OCILHIUIOrPaMMb! (3ABUCHMOCTH CHIIBL TOKd M HATIPAXKEHUA OT BPEMEHHU) [Jisi
SIEKTPOMarHUTHBIX KOnedanHi.

Pesomanc npW TIOCIEIOBATENBHOM COCJMHEHHM DPE3HCTOPa, KaTYLUKH
HHAYKTWBHOCTH W KOHIEHCATOPA.

Mogens JJHHUH 30eKTpoliepeJavi.




Vuenuyeckuti skcnepumenm, aabopamopreie pabomel

Mcenenosadye 3aBUCHMOCTH MEpHOIA MalIbIX xonebaHui rpyza Ha HHTH OT
JUTHHBI HUTH W Macchl rpysa.

Mcenenosague IEpeMEHHOr0 ToKa B IeOM M3 MOCHENOBATEABHO
coeTMHEHHBIX KOHIEHCaTopa, KaTylIlIKH H PE3HCTOpa.

Tema 2. Mexanuseckue u 21eKHPOMAZHUIIHIbIE 60/1H b

MexaHuyeckHe BOMHLL, YCIOBHA pPacrpoCTpaHEHHA. Tlepnoa. CkopocThk
pacOpocTpaHeHns W JANWHA  BOJIHEL [lomepeuHble ¥ TMPOAOJIBHBIC BOIHLI.
Unrepdeperuds H Addparius MeXaHHIeCKHX BOJIH.

3eyk. Cropoctb 3ByKa. [ pOMKOCTE 3BYKa, Bricota ToHa. TemOp 3ByKa,

DNeKTPOMATHUTHBIE BOJHBL Y CIIOBHA H3JTyHIeHHA IMEKTPOMArHHTHBIX BOJIH.
BaaumHas opieHTauus Bektopos E, B, V B snexrpoMarinuTHoll BonHe. CBOHCTBA
3JIEKTPOMATHUTHBIX BOJH: OTpaKelue, NpeoMIIelHe, TONApH3ani, I paKuus,
unTepdepentaa. CKOPOCTh 3NEKTPOMArHUTHBIX BOITH.

[1lxana 21eKTpPOMAardUTHEIX BOJIH. TlpuMeHenHe 3MEKTPOMArHHTHBIX BOJIH B
TEXHHKE H OBITY.

TIpUHIMNLL PATHOCBI3H U TENEBUICHHA. Panvonokanys.

D/IeKTPOMATHHTHOE 3arpA3HEHHE OKPYKAFOIICH CPELIBL.

Texuuueckue YCTpoHCTBa M TPaKTHUECKOe TPUMCHEHHE: MYyShIKalbLHBIC
MHCTPYMEHTBL, YIBTPa3ByKOBasi NHArHOCTHKA B TEXHWKE H MEUIMIC, palap,
PATHOITPHEMHHK, TEJEBH30P, AHTEHHA, tenedoH, CBY-reus.

Hemoncmpayuu

OGpasoBaHue I PACIIPOCTPaUeHHe NONEPETHLIX H NMPOAO/IBHBIX BOTH.

Konebmouieecs Te/0 KaKk MCTOMHHK 3EYKA.

HabnioieHue OTpaXxeHHs H NpeIOMIeHHs MEXaiMIEeCKUX BOTH.

Ha6monenne HuTephepetiiny B IM(PaKIui MEXAHHHECKHX BOJIH.

3ByKOBOIL pe30HAHC.

Habmonentie CBA3H TPOMKOCTH 3BYKA M BHICOTBI TOHA C aMIUTUTYIOH #
qacTOTOM KoNlebaHuH,

MccneqoBanue  CBOMCTE  3MEKTPOMATHHTHLIX — BOIHI  OTPAXKEHNE,
peOMICHHE, TIONAPU3ALUA, JHPPAKINA, uHTEP(EePeHLIMA.

Tema 3. Onmukxa

TeomeTpHueckas onTuka. [IpsMOmHHEHHOE pacnpocTpancHue CBeTa B
omHopoaHoi cpene. JIyd cera, TovuedHbH HCTOYHME CBETA.

OtpaceHue cpeta. 3akoHE! oTpaeHus csera. IocTpoenne H300paKeHHi B
MIIOCKOM 3epKaJe.

[MpenomireHne cBeTa. 3aKOHEI IPEIOMIIEHHA CBETA. ADCOJIFOTHBIH NIOKA3aTENE
npenomnenys. I[lonHoe BHYTpEHHEE OTPayKEHHE. [Tpemensubld Yo MOJHOTO
BHYTPEHHEro OTpaKeHus.




Tucnepeus ceeta. CroxkubiH cocTas Gemnoro ceera, LlgeT.

Cobuparomiie ¥ pacceHBalOllde  JIMH3BL Toukasa nunza. QOKyCHOE
paccTOSHME W OITHIECKas CUId TOHKOH JIHH3BL [locTpocHue H300paKeHHH B
COOMPAIOILMX H PACCEHBAOIMX JinH3ax. Popyyna TOHKOH NHH3bl. YBeIuueHHE,
faBaeMoe JTHH30H.

TTpeneiTsl IPUMEHEMOCTH FEOMETPHIECKOH ONTHKH.

BonHopaa ontuka. HutepdepeHuusn csera. KoOTepeHTHBIE MCTOWHHKH.
VemoBust HaOMwOeHUA MakCHMyMOB W MHHHMYMOB B uHrephepen1iMOHHOM
KapTHHE OT JABYX CHH(pA3HBEIX KOTEPEHTHBIX HCTOHHHKOB,

Jludpakums ceera. Judpaxumonnas pemérka, Yenoeue HabmogeHHA
FMaBHBIX ~MaKCUMyMOB TpH  HaeHHd MOHOXpOMaTHHECKOro cBeTa Ha
OH(PPAKIHOHHYIO PELIETKY.

[Tomsprzaua ceeTa.

TexHudeckue VYCTpPOWCTBA W TPaKTMYeCKOoe DPWUMEHEHMC: OYKH, Jyna,
doToanmapar, TPOEKIMOHMHEIA anmapar, MUKPOCKOI, TENeCKoT, BOJIOKOHHAA
onTHKa, Ju(paKMOHHas PEeIiETKa, NOJsPOH.

Hemoncmpayuu

[TpsmonuHeiiHOoe pacTIPOCTpAHEHHE, OTPAKEHME W TPEIOMICHHE CBCTA.
OnTuyeckue npudophl.

[lonHoe BHYTpeHHee oTpakenye. Mozenk CBeTOBOAA.

Hcene1oRaHue CBOACTB M300pakenmit B MHH3EX.

MojiemH MHKpOCKOnNa, TENeCKOolla.

Habmonenue untepdepeniui CBeTa.

HabaioieHne nuppakiuy CBeTa.

Hab6momenmne THCIEPCHH CBETA.

IMTomy4eHye COEKTPa ¢ MOMOLLBIO TPU3MbL.

[TosyveHue CHEKTPa ¢ NOMOMIBIO JAHM(PaKIHOHHON PEIETKH.

HabmoaeHue NonapH3aliiy CBETA.

Vyenuueckuii sxcnepumenm, 1abopamopisie padombi

V3mepeHue 1TokasaTe/si MPeIoMICHH CTeKIA.

HcenmenoBanie cBOMCTE H300pasKeHHH B THH3EX.,

HabmroneHne gucrnepcHy CBETA.

Paziaen « OcnoBbI cielMaNLHOH TEOPHH OTHOCHTEIBHOCTH
[paHnuBl  MPUMEHHMOCTH  KiaccHdeckod — MexaHukd.  [locTymater
CTIEIHATILHOH TEOPHH OTHOCHTENBHOCTH: MHBAPHAHTHOCTH MOMYNA CKOPOCTH
CBETA B BAKyyMe, MPUHIMI OTHOCHTEALHOCTH DHHINTCHHA,
OTHOCHTENEHOCTh OJHOBPEMEHHOCTH. 3amMelleHie BpeMeHU M COKpameHHne
JJTHHBL
SHeprua ¥ UMITYIEC PeSTHBUCTCKOR YacTHIIBL




CB#i3b MACCHI © DHEPTHEll W UMITYIIECOM PEIATHBHCTCKOH HacThlibl. JHeprua
LOKOA.

Paszgen « Kpaurosas pusuxay

Tema 1. Dnemennibl KeAHMOGOH ONMUKY

®oTonbl. @opmyna Inanka cBA3H IHEPTHU (POTOHA C €T0 HACTOTOH. Dueprus
M MMITYJIBC (hOTOHA.

OrxpbiTie u uccieosanue poroaddexra. Ompirnt A. T. CToaerosa. 3aKoHEI
doTospdexta. Ypapuenne Difnmreiina ana doroapdexta. «KpacHas rpanuia»
poroadderra.

Iapnenue ceeta. Onsirer I1. H. Jlebenesa.

NuMuueckKoe NelcTBHE CBETA.

Texuudyeckie YCIPOHCTBA MW NPAKTHIECKOE TMpHMEHEHHe: (OTODNCMEHT,
doTogaTumk, conueunas darapes, CBETOANO/L.

Hemoncmpaytiu

@otoaddeKT Ha yCTAaHOBKE ¢ [IMHKOBOH [UTACTHHOH.

HecnenoBanye 3akoHOB BHelHero (oToaddexTa.

CreTonuol.

Conneunas Garapes.

Tema 2. Cmpoerue amoma

Mojerms atoma Tomcona. Omeitel Pesepdopna no paccesHulo ¢ -9acTHIL
[lnanerapHas mofens aroma. Iloctynartsl bopa. HManydeHue M IOTTIOIIEHHE
GOTOHOB NpM TIEpeXone aToMa C OJIHOTO YPOBHA 3HEpIHd Ha npyroii. Bujier
criekTpoB. CrieKTp ypOBHEH dHepriy aToMa BOJA0poaa.

Bonuoskie cBoiicTpa uactull. Bonuel ae Bpoiins. KopnyckynspHO-BOAHORO#H
IOyaIu3Mm.

CrioHTaHHOE W BRIHY#IEHHOE H3IyUeHHE.

Texnawdeckue YCTpOHCTBA W TIPAKTHYECKOE MPHMCHEHHE! CHEeKTPANBHBIH
aHann3 (CIOEKTPOCKOIL), 1a3ep, KBAHTOBLIH KOMIIBIOTED.

Hemoncmpajiiu

Monens oneita Pezepdopaa.

OmnpenesieHne MBI BOTHEI Na3epa.

Habnmromenne nuHeHTaThIX COEKTPOB H3TYUYeHH .

JTazep.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabom

Habnwoaenie MHHeHYATOr0 CNeKTpa.

Tema 3. Amomnoe opo

IKCTIEPUMEHTH], I0Ka3blBAIOIIME CHOXKHOCTH CTpoeHus aipa. OTkpeiTHEe
paauoaktusHoctH.  Omeitel  Pesepdopna 1o OTpeleneHMio  COCTaBa




pajHoaKTHBHOTO H3myueHns. (CBOHCTBA anstha-, Oera-, TaMMa-HITYHCHHI.
BrnustHie pajiM0aKTHBHOCTH Ha KUBLIE OPTalM3MBbL.

QTKpHITHE [IPOTOHA W HEHTPOHA. Hyknonuas Momenn sapa I'citsenOepra—
WMranenxo. 3apsa aapa. Maccosoe uucsio supa. Msotorkl,

Anptha-pacman. DACKTPOHHBIH H - MO3UTPOH peiit  Gera-pacnay. I'amma-
M3my4eHHe. 3aK0H PaJHoaKTHBHOTO pacnand.

JHepIHs CBA3M HYK/IOHOB B Aape. SIIepHbIC CHIEL JedekT Macch aapa.

Simepubie peakuus. JeneHne ¥ CHHTES ANEP.

AnepHelil peaxTop. TepmosiIepHbIH CHHTES. IIpobiieMbl M IIEPCTICKTHEBI
sIepHOI SHEPreTHKH, JKONOrHYECKHE ACTIEKTE SIEPHOH SHEPTETHKH.

SneMerTapHbie 9acTUipl, OTKPBITHE 03HTPOHA.

MeTonsl HabMIOACHHS B PErHCTPalMH 3IeMCHTAPHBIX HACTHII.

dyHaaMeHTA/IbHBIE B3aHMOICHCTBHA. EangcTRO GU3MTIECKOR KapTHHEL MHpPA.

TexHudeckHe ycTpoHCeTBa H IIPAKTHIECKOE TPHMEHCHHE: NO3UMETP, KaMepa
Buuscoua, SIepHsIi peakTop, aToMHas bomoa.

Hemoncmpayuu

CHETUWK HOHH3UPYIOLMX HaCTHIL.

Vienuyeckutl skcnepumenm, sabopamopsle pabomol

McenenoBaHME TPEKOB HaCTHII (TI0 MOTOBBIM ¢otorpaduam).

Paznes « JIeMenThl ACTPOHOMHH H ACTPO(QH3HKHY

Jrame! passuTHA acTpoHoMun. [IpukianHoe ¥ MHPOBO33PEHTECKOE SHATCIHUE
ACTPOHOMHH.

Bun 3séspHoro Heba. Cospesgua, spkMe 3BE3/IBI, ILIAHETEI, HX BHAMMOEC
OBHIKCHHE.

ConHedHas cHCTEMa.

Conume. Conueunas axTuBHocTb. Merousnk osHepruu CofiHIZ B 3BESM.
3BE3/(EI, MX OCHOBHbLIE XapaKTepHCTHKH. JlnarpaMma «CHeKTPambHBIE Kilace -
CBETHMOCTEY. 3BE3MBI TNABHOH I[OC/EIOBATENBHOCTH, 3aBMCHMOCTL «Macca —
CBETHMOCTL» JUTS 3BE3 TMABHOW IMocneaosaTelbHOCTH. BHYTpeHHee CTpOeHHE
3pe31. CoBpemeHHble TIPeACTABIEHNA O MPOHCXOKIIEHHH U IBOIOLIUH ConHua u
3BE31, DTambl JKU3HHA 3BE3.

Mireunsiii [Tyts — nama anakrteka. llonoxeHne n [(BHKCHHE ConHua B
[anakTake, THUNBI FalakTHK. PajuoralakTukyd W KBasapbl. YEpHbIe [LIPHl B AOpax
ranaKTHK.

Beeneruas, Pacumpenuc Beenernnoii. 3axon Xab6na. Pazoeratne rarakTHK,
Teopus Bomnbiiioro B3psisa. PEMMKTOBOE M3ITYHEHHE.

MacmTabras crpykrypa Beenennoii, MeTtaranaktyka.

Hepeurénubie npodaemil ACTPOHOMHH.

Vuenuueckue nabmoodenua




HabnroaeHnst HeBOOPY/KEHHBIM [JIA30M ¢ HCIOJL30BAHUEM KOMITBIOTEPHLIX
TIPHIOKEHHH 1A ONpeaesieHHa NON0KeHHs HeOeCHBIX 00BEKTOB Ha KOHKPETHYHO
maTy: OcHOBHBIE co3Be3/s CeBepHOTO MOMYIIapHs i APKHE 3BE3JIbI.

HafmogeHus B Teneckor JIyHbl, TIIaHeT, Mneunoro [lyra.

O6o6mainee NOBTOpPeHHEC

Pone ¢U3MKH M acTpOHOMHM B 3KOHOMH yeckoil, TEXHOJIOTHIECKOH,
COLMAIBHON M STHYECKOI cepax JeaTeLHOCTH 4elIOBCKA, POk W MECTO hH3HKH
M ACTPOHOMMM B COBPEMEHNO HAy4HOH KapTHHE MUPa, POk (huzHUeCKoH TeOpHH
B (OPMHUPOBAHHH INPENCTARICHHH O usMecKod KapTHHE MHpa, MECTo
(pu3nuECcKOil KapTHHBI MHpa B 00LIEM Psjly COBPEMEHHLIX eCTeCTBeHHO-Hay YHEIX
npeacTaB/IeHHI 0 TIPUPOJIE.

MesknpeamMeTHbIe CBH3H

Mayuenne xypca (uzuka 0a30BOro ypoBHS B 11 xnacce ocyuigcTBIACTCH C
YUETOM COIEpPKaTelbHBIX MEKTIPEIMETHBIX ¢BA3ell ¢ KypcaMM MAETCMATHKH,
OHOJOTHH, XHMWH, TeorpaduH ¥ TEXHONOTHIL

Meicnpedmemisie ROHAMuUA, CBN3AHHbIE C U3YYEHHEM METOIOB HAYTHOTO
[IO3HAHHA: SBIeHHe, HaydHBI ()aKT, THroTesa, (H3HYECKas BENWTHHA, 3AKOH,
Teopus, Hab1I0/IeHHE, SKCIEPHMEHT, MOITUPOBAHKE, MOIEIE, U3SMEPEHUE.

Mamemamuka: pellleHHe CHCTEMBl YpaBHEHMH, TPUIOHOMETPHIECKHC
byHKIMM: CHHYC, KOCHHYC, TAHTEHC, KOTAHIE€HC, OCHOBHO® TPHTOHOMCTPHHECKOT
TOKIECTBO, BEKTOPE W WX TPOEKIHH HA OCH KOOPIHHAT, CIOXCHUE BEKTOPOB,
NPOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIMH, TPU3HAKHA nojo0us TPEeyTONbHHKOB,
oTpeeIeHue MUIOIAH TIIOCKHX QUIyp 1 oOBEMa Tell.

Buonozug: >IEKTpPMYECKUEe HBIEHHA B JKHBOM TPHPOJE, KoneDATENBHELC
JBIKEHUS B JKHBOH NpUpOJE, ONTHYECKHE ABICHMA B JUBOH TIpEpoae, TelCTBUE
panualfy Ha ;KWBbIE OPraHH3MbL.

Xumus; CTPOSHUE ATOMOB H MOJICKYJ, KPHCTATITHYIECKas CTPYKTYpa TBEPIBLX
Ten, MeXaHW3Mbl 0DpasoBaHHs KPUCTANTUYECKON pell€TKH, CHeKTParTbHbIH
AHAITH3.

Feozpagpus: MarHUTHbIE TIomoca 3eMiaH, 3ale)Kd  MarHHTHLIX Pyl
dorocséMKa 3eMHON TOBEPXHOCTH, NpeicKazaHue 3eMIICTPACEHUH.

TexHonozud: NWAWH DACKTpoONepejlatd, TeHepaTop MNEpeMEHHOro TOkKa,
3NeKTpOBHTaTe b, MHIYKUHOHHAS [1€9b, Pajap, PaauONpUEMHHMK, TEIeBH30D,
aurenna, tenedon, CBY-neys, MPOEKIHOHHBIH anmapaT, BOJOKOHHAA OITHKA,
conmHeunas baTapes.




[JIAHUPYEMBIE PE3VJLTATBEI OCBOEHHUSI TIPOI'PAMMDBI TTO
®UINKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHHUA

Ocpoenue ydebnoro mpeamera «@u3aKa» HA YPOBHE CpeAHETO obiLero
obpasoBanus (Da3oBBIH YPOBEHB) AOIHKHO 00CCIIEUHTE AOCTHKEHHE CIETYIOMIMX
JIMUHOCTHBIX, METANPEIMETHBIX U IPE/IMETHBIX 00pa30BaTeIbHbIX PE3YILTATOB.

JIMYHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3y/bTaThl 0cBOeHHA yueOHOTO npeMerTa «DU3HKay» H0MKHb]
OTpakaTh [OTOBHOCTE M  CIOCODHOCTB 00yuaromuxcs pPYKOBOACTBOBATECH
chOPMUPOBAHHOH BHYTpeHHEH NO3WIHeH JWYHOCTH, CUCTEMOH LIEHHOCTHBIX
OpUEHTAIMH, TIO3MTMBHBEIX  BHYTPEHHHX yOesK/leHHH,  COOTBETCTBYIOIIMX
TpaAMIMOHHBIM LEHHOCTAM POCCHHCKOIO oDIIecTRa, pacllUpeHde KH3HCHHOTO
OILITA W OIEITA JAEATENLHOCTH B MPOLECCE PEAliW3allMH OCHOBHBIX HarpaBleHIH
BOCIMTATENLHOW MEATC/IBHOCTH, B TOM HUC/IE B HaCTH!

1) rpasaancKoro BOCNHTAHHA:

cOPMHPOBAHHOCTE TPAKIAHCKOH N03HIIHA 00y IArOIIErocs Kak akTHBHOrO 1
OTBETCTREHHOTO WieHa poccriickoro o0uecTsa,

MPUHATHE  TPAJWIHOHHBIX  OOLIEYENOBEHeCKHX — TYMaHMCTHYECKHX M
NEMOKPAaTHYECKHX LIEHHOCTEIH,

FOTOBHOCTL BECTH COBMECTHYIO IEATENBLHOCTH B MHTEPECax IPakIaHCKOTo
0611IeCTRa, YYACTBOBATH B CAMOYIPaBIeHuM B 00pasoBaTe/IbHON Oprann3aiy;

yMEHWE B3aMMOIeiCTBOBATE ¢ COLMATEHBIMHE HHCTHTYTaMH B COOTBRTCTBHH C
ux QyHKIMAMH W HasHAYCHHEM;

rOTOBHOCTB K [YMAHHTAPHOH W BOJOHTEPCKOH AesTeBEHOCTH,

2) DIATPHOTHYECKOTO BOCTIHTAHHA!

cOpMHUPOBAHHOCTD POCCHHCKOH TpaKiaHCKOH MIEHTHYHOCTH,
IaTpHOTH3MA,

[HeHHOCTHOE OTHOIIEHWE K TOCY/ApCTBEHHLIM CHMBOIAM, JIOCTHAKCHHAM
poccHHCKHX yUEHBIX B 00J1ACTH thH3UKH H TEXHHKH,

3) AYXOBHO-HPABCTBECHHOTO BOCIIHTAHHA!

cthopMHPORAHHOCTh HPABCTBEHHOIO CO3HAHMSA, 3THIECKOrO [10BEICHN,

cnocoOHOCTh OLIEHHBATH CHTYALHIO M IPHHUMATh OCO3HAHHBIC DPCLICHMHA,
OpPHEHTUPYSCh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI M LICHHOCTH, B TOM HHCIE B
MeATeNbHOCTH YYEHOTO;

OCO3HAHME JTHYHOTO BKIIAA B IOCTPOEHHE YCTOHuMBOrO OyayLiero;

4) 3CTeTHYECKOI0 BOCTIHTANHSI!

ACTETHUECKOE OTHOIIEHHE K MUPY, BKIIOYasA 3CTETHKY HAYYHOTO TBOPYECTHA,
npHCYLIero HH3HYECKOH HAYKE,




§) TpyJ0BOT0 BOCHTAHHNA!

MHTEpEC K pasiudHbiM chepam TMPOQeCcCHOHANBLHON ACATENBHOCTH, B TOM
ypcae CBA3aHHEIM ¢ (PU3UKOH M TEXHHKOH, YMEHHC COBEPIIATE OCO3HAHHbIH BBIOOD
Gymyuett Tpoheccuy ¥ PeaTH30BbIBATE COOCTBEHHDIC KUIHEHIIbIC TLTAHEL

FOTOBHOCTD M CIIOCOBHOCTE K obpasoBanuIo W camoo0Opa3oBaHuio B 0bracTy
(QU3NKY Ha TIPOTSKEHUM BCel KH3HH;

6) KO0 MYeCKOT0 BOCTTHTANNS:

c(hOPMUPOBAHHOCTE 3KOJIOTHYECKOH KYIbTYpbl, OCO3HaHHE rnodanLHOTo
XapakTepa 3KONOTHUECKHX IPODIIEM;

[LIAHEPOBAHKE U OCYIIECTBICHHE JeHCTBHH B OKpYJKatollIeH cpeie Ha OCHOBE
3HAHHUS [eleil yCTOHYUBOro pasBUTH TEI0BEYECTBA;

paciiupeHde OIbITa AeATeNBHOCTH KOMOTHYCCKOW HAlpapleHHOCTH Ha
OCHOBE MMEIOIMXCH 3HAHUH M0 DH3HKE;

7) neNHOCTH HAYTHOTO O3HAHMHA!

cIOPMUPOBAHHOCTE MHPOBO33DEHHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs (PH3MIECKOH HAYKH;

oco3Hauue TEeHHOCTH HAay4Hol OJesTe/bHOCTH, FOTOBHOCTE B TNpoUecce
p3yueHus  (GH3MKM  OCYUIECTBIATL  TPOEKTHYIO M MCCIACNOBATENLCKYHO
neqaTe/IBHOCTL HAIHBUAYAIIBHO H B I'PYTINeE.

METANPEJIMETHBIE PE3YJIbTATBI

Io3xapaTe/bLHbIE YHHBEpCcAIbHbIe YieOHbIe NeHCTBHA
BaioBbie JOrHYECKHE JeHCTBHS!
caMocTOATE/IkHO  (DOPMYNHpoBaTh H  AKTYallU3HpOBaTh npobnemy,
PAacCMaTpPUBATE €€ BCECTOPOHHE]
ONpe/IeNsITs UelH AeATeNbHOCTH, 3alaBarTh TapaMeTphl H KPHTEPUH MX
JIOCTHHKEHI;
BRISBIATE 3aKOHOMEPHOCTH H [POTHBOPEYHA B  PacCMaTPHUBAEMbIX
(pH3NHECKUAX ABIEHHAX;
paspabaTpiBaTh TAH PelieHMs NpodneMbl ¢ YIETOM aHau3a MMEIOLMXCs|
MATepHANBHBIX H HeMaTepHATBHBIX PeCYPCOB;
BHOCHTb KOPPEKTHBEI B A€ TENEHOCTh, OLEHHBATE COOTBETCTBHE Pe3y/ILTATOR
ensM, OIIEHHBATh PHCKH NOCAC/ICTBHH NeATENbHOCTH;
KOODAMHHPOBATE W  BBRITIOAHATE paboTy B YCIOBHAX  PealbHoro,
BHPTYAIBHOTO M KOMOHHHPOBaHHOIO B3AHMOJCHCTRHS
pa3BUBATH KPEATHBHOE MBIIIIIEHHE TIPY PEIIEHNMH XKHIHSHHbIX npofnem.
Bazoesle HecIegoBaTe/IbeKHe NeHCTBHL!
BlaJeTh HAVYHOH TepMUHONOTHeH, KIIOYCBBIMH TIOHATHAMU M METOAaMH
thu3udecKol HayKH;




BNAAETh HABBIKAMM yIeOHO-HCCIIeTOBATENECKOH M NPOCKTHOH NeATelIEHOCTH
B 00nacT (u3KKy, cnocobHOCTBI0 B FOTOBHOCTEIO K CAMOCTOATEALHOMY MOHCKY
METOMOB pelleHHs 3ajJauy (GU3MUECKOro CoAepiKaHHd, IPHMEHEHHIO pPasz/iMulibix
METONIOE MO3HAHHS,

BAaJeTh: BHAAMH JEATENBHOCTH MO TMOMYYEHHH) HOBOIO 3HAHHA, €ro
HHTepIpeTalyy, MNpeobpazoBaHHID W MNPHMEHEHWI0 B pPasIHYHBIX yuebHhIX
CUTYalHsiX, B TOM YMCIE NPH CO3JaHHH yIeOHBIX MPOEKTOB B 00J4CTH (DU3HKIY;

BLIABIATHL NPHYMHHO-CIENCTBEHHBIE CBA3H H AKTYAIH3MpPOBaTh 3a1ady,
BBLOBUIaTh THIIOTe3Y €€ pelleHWs, HaXOLWTh APryMCHTRI IIA JOKA3aTelbeTRa
CBOMX YTBEPAIEHUMN, 33/1aBATL MAPAMETPEI M KPHTEPHH pelleHHsI;

AHAITH3HPOBaTh [IOJIyYEHHbIC B XOJe pelleHHs 3aja4yu pPesyisTaThl,
KPHTHYECKH OLIEHHBATh HX JOCTOBEPHOCTH, MIPOIHOIMPOBATE H3MEHEHHE B HOBhLIX
VCIIOBRHAX;

CTABHTE W (OPMYNHPOBATE COOCTBEHHLIC 33madd B 00pazoBaTelbLHOH
AeATeNbHOCTH, B TOM 4YMCIE IpH H3YHeHHH DH3IAKH,

AaBaTh OLEHKY HOBBIM CHTYALIHAM, OLIEHUBATE MPUOOPETEHHEI OTIRIT;

YMETh IIEPEHOCHTL 3HaHMA 0[O0 (HIHKE B TPAKTHYECKYI0 o00nacTs
JKH3HEIeATeIbHOCTH;

YMETh HHTETPHPOBAThL 3HAHHA W3 Pa3HBIX IIpeMETHBIX 00lacTeii;

BBIJIBUIaTh HOBBIE HAEH, IPEJIaraTh OPHIHHAIbHbIC IOAXO0AEI H PEeIIeHHs;

CTaBUTh NPODJIEMBI U 3a1a4H, JOTTYCKaOIIHe albTepPHATHBHEIE PelleHus.

Pabora ¢ undopmanueii:

BIIAETh HABBIKAMH TIONyYeHHs HH(opMauuu GH3INYECKOr0 COAEpHKaHNsT H3
HCTOYHHKOB PasHblX THIIOB, CAMOCTOATENBEHO OCYILUSCTBIATE MOWCK, dHalIH3,
CHCTEMATH3ELHIO H WHTEPIpeTaumio WH(popMaluH pasivuHbIX BUIOB H GopM
NpeicTaBieHun;

OLIEHHBATE JOCTOBEPHOCThL MH(pOPMAITHIL;

MCIONB30BATE  CPEJCTBA  HMHMOPMAIMOHHBIX M KOMMYHHKAIHOHHLIX
TEXHOJIOIHKA B PELIEHHH KOTHUTHBHbIX, KOMMYHHUKATHBHEIX H OPraHU3alioOHHLIX
3a1a4 ¢ cobmoneHuHeM TpeboBauMil HProOHOMHKHM, TeXHHKH OG€30TacHOCTH,
THTHEHBl, pecypcocOepekeHHs, TPABOBBIX H  ITHYECKMX HOPM, HOPM
HHPOPMATHOHHOH Ge30TTacHOCTH;

CO34aBaTh TEKCThl (PU3MYECKOrO COIEPKaHWs B PAsIHYHBIX (opMaTax c
Y4ETOM HasHaYeHHs! Hi(OPMALHN W LEJIeBOH ay JUTOPHH, BEHIOUpas ONTHMAIBHYIO
(GopMy npencTaBIeHHA W BU3YalH3alHL.

KoMMynukaTHBHBIE YHHBEpCAbHbIE YacOubIe felicTBHA:
OCYILIECTBNATE OOILeHHe HAa VYpoKax (HIAKH U BO BHE-YPOUYHOH
JedTeNLHOCTH,




pACIIO3HaBaTh  MPEIMOCHLIKHA KOHOIUKTHBIX ~ CHTyaUWd M CMAr4ars
KOH(UIHKTBI; .

pa3BEPHYTO M JIOTHYHO W3MaraTh CBOK TOHKY 3PCHUA © HCTIONBL30BAHHEM
A3LIKOBBIX CPENCTB]

[OLWMATL ¥ HMCIONB30BATE NPEUMYLIECTBA KOMaHAHOH H MHIHBYYA/IBHOI
paboTeL;

BEIOMPATh TEMATHKY W METOJBI COBMECTHBIX neiicTeuii ¢ yuéroM obuMx
MHTEPECOB M BO3MOKHOCTEH KAJKJIOTO HUIeHa KOJTEKTHRE,

NpUENMATE  LETH  COBMECTHOH  [IeATe/1bHOCTH, OpPraHW30BLIEATE U
KOOpIAMHMPOBATh HEHCTBHA 1O € AOCTHNEHMIO: COCTAB/LITE ILIaH nefiCTRUH,
pacnpefensth pOJiH C YUETOM MHEHAR YY4CTHHKOB, 0OCYKMaThb Ppe3ynbTaThl
cOBMeCTHOH padoThi;

OLEHWBATh KAYECTBO CBOETO BKIafla M KAXAOro y4acTHHKa KOMaHIbl B
OB Ui pe3yALTaT 10 Pa3paboTaHHbIM KPUTEPHAM;

mpenjararth HOBRIE TIPOCKTBI, OLEHHBATE HASH C NOSHIHH HOBH3HBI,
OPUTHHATBHOCTH, IPAKTUYECKOH 3HATAMOCTI,

OCYLLUECTBIATH [O3WTHBHOE CTPATETHYECKOE MOBEICHHC B  PAsITIIHRIX
CHTYyallHsaX, NPOsABISATE TBOPYECTBO H BooOpaxenue, ObITs HHUITHATHMBHEIM.

PeryasiTHBHIbIC YHHBEPCAIbHBIE yUcOHbIC aeicTEN
Camoopranu3auMs:

CAMOCTOSTENLHO OCYILIECTRIATL MO3HABATENBHYI0 IEATCIBHOCTL B obnacTH
QH3UKK W aCTPOHOMHH, BBISBIATEH npobieMel, CTABHTE M (GOpMYTHPOBATH
coDCTBEHHBIE 3a1a4H,

cAMOCTOATENLHO COCTABIATH TAaH pelleHus pacdErHbIX H KaueCTBCHHBIX
3aay, IUTaH BEITIOJNHEHHS TPAKTHHecKOH paboThl ¢ yHETOM UMEHOIIIXCS PECYPCOB,
coBeTREHHBIX BOIMOKHOCTEH H MpeanovYTeHnH;

NaBaTh OLEHKY HOBBIM CHTYAITHAM;

PACLIMPATHL PAMKH Y4eOHOro NpeaMeTa Ha OCHOBE JTHHHbIX npeanoYTeHHH;

nenaTh OCO3HaHHLIA BBHIOOP, apryMeHTHpOBATE CI'O, Oparr Ha cedd
OTBETCTBEHHOCTE 3a pellleHHE;

olleHHBATH MPHOOPETEHIILIH OTIBIT;

cnocobcTBOBaTE (POPMHPOBAHUWIO ¥ NPOABIENWI0 3PYyAHLHH B obracTh
(DM3MKH, IOCTOSIHHO IMOBBIILIATE CBOI oGpazoBaTebHBIH U KYTBTYPHBIM YDOBCHS.

CaMOKOHTPOJIb, IMOLHOHATBIBII HHTe/ICKT:

HaBaTh OLEHKY HOBBLIM CHTYalMsiM, BHOCHTE KOPPEKTHMBBI B ACATEIBHOCTE,
OIEHHMBATE COOTBETCTBHE PE3YIBTATOB LETAM,;

plameTh HABBIKAMH  [O3HABaTeNbHOM  peuiexcud  Kak — OCO3HAHHA
COBEpIIaeMbIX INEHCTBHHE M MBICTMTEIBHBIX IPOLECCOB, WX Pe3ybTaroB U
OCHOBAHHH;




MCHONB30BaTh NPHEMEL pediIeKcHl s OLGHKH CHTYalHH, Buifopa BEpHOTO
pelIcHtA;

yMeTh OLEHMBATE PHCKH H CBOGBPEMEHHO MPUHMMATE PCHICHHA TI0 HX
CHHKEHMHD,

[IPHHUMATH MOTHBGI W apTYMEHTBl JPYTHX Npy aHanMse pesynbraros
IeATENBHOCTH,

npUHAMATH cebs, IIOHMMan CBOY HEJIOCTATKU M TOCTORHCTBRA,

MPUHHEMATE MOTWBEl M apIyMEHThl JDYTMX TIPH anainse pesy/IsTaTon
NesATeNnbHOCTH,

NpH3HABATH CBOE IMPABO M MpaBo JApyrHX Ha OIHOKH.

B npolecce MOCTHKEHHS JIHYHOCTHBLIX Pe3y/bTaToB OCBOCHUA MPOIPAMME
no GHIMKE 1A YPOBHA CpelHero oOIIero obpazoBaHust Yy 0OyuarOIIHXCH
COBEPUIEHCTBYETCA IMOIMOHATBHEBIH HHTENIEKT, Npennoiararini
chopMHpPOBaHHOCTE!

CAMOCO3HAHMS, BKIIOYAOIIETO CHOCOOHOCTL MOHMUMATL CBOE SMOLMOHATTBHOES
COCTOSHHME, BUIETh HAMPABICHHS Pa3sBUTHs cOOCTBEHHON IMOLJHOHATTBHOM ChHepEl,
BLITE YBEpEHHBIM B cede;

CAaMOpETy/IHPOBaHusl, BKIIOYAKOMIErO CAMOKOHTPOJb, YMEHHE TNPHHUMATH
OTBETCTBEHHOCTE 34 CBOE T[I0BefeHWe, CHOCODHOCTE — &/IaMTHPOBAThCA K
AMOIUMOHATEHEIM H3MEHEHHIM U [IPOSBIATL THOKOCTE, ObITE OTKPLITHIM HOBOMY;

BHYTpEHHEH MOTHBalHM, BKIIIOYAIOLIEH CTpeMIIEHHE K JOCTHIKEHHIO LIEITH 1
ycrexy, OINTHMM3M, HHMIHATHBHOCTE, YMEHHE OeficTBORATE MCXO[8 M3 CBOHX
BO3MOKHOCTEN,

IMTIATHH, BKIIOYAROIIeH crnocobHOCTL IOHUMAaTE 9MOIIMOHANBHOE COCTOSHHC
JAPYTHX, YYWTBIBATH €ro NpH OCYLICCTBIECHHH oDOIIeHnd, ClIocO0HOCTL K
COYYBCTBHIO U COTIEPEKMBAHNIO;

CONMAIBHLIX HABBIKOB, BKITFOYAIOUIHX CIIOCOOHOCTE BRICTPAHBATE OTHOLIEHHH
¢ OpyrHMHE JIOJBMH, 3a00THTECH, IPOABIATE UUTEPEC U paspellaTh KOH(IMKTEL

NPEJIMETHBIE PE3YJIbTATDI

K xouuy obydenus B 10 knacce TpeaMETHBIE Pe3yNbTATHl HA bazoBoM
YPOBHE JOMKHBI OTPaXAaTh COOPMHPOBAHHOCTE ¥ oOyIalIIMUXCs YMEHMUI:

[EMOHCTPUPOBATL HA TpPHMEpax polb H MeCTO (PH3MKM B (OPMUPOBaHHH
COBPEMEHHOH Hay4YHOH KapTHHBI MHpa, B Pa3sBHTHH COBPEMEHHOH TEXHHKH H
TEXHOO0IHH, B IPAKTHYECKOH AeATeTEHOCTH JHoe;

VUUTBIBATH TPAHMLBI [PAMEHEHMS WIYIEHHBIX (u3HIecKkux MOJLEITEH:
MaTepHalbHas TOUKa, HHePIUalbHas CHCTEMa 0TCuETd, A0COMOTHO TBEPAOE TENO,
HieanbHbIi Ta3, MOJEeNH CTPOSHHs [a30B, KHAKOCTEH U TBEPIBIX Tel, TOUEHHEIH
SMEKTPUHECKHH 3apaj IpH peleHHH Qu3MYeCKmX 3a1a;




pacno3HaBath (HU3NYECKHE ABTCHUA (mpoleccel) U 0OBICHATL UX HA OCHOBE
JAKOHOB MEXaHWKH, MONEKyISpHO-KUHETHYECKOH TeOpUH CTPOCHHS BEILECTBA H
3NEKTPOJMHAMHKHA: ~ PaBHOMEpHOe M PaBHOYCKOPEHHOC IPSIMOMTHHEHHOE
mBMKeHWe, CcBOOOJHOE nageHHe Tel, JIBIIKEHHE IO OKPYKHOCTH, HHCPUA,
p3auMoseiicTeue Ten, Auddysus, GpoyHoBCKoe ABHMCHHE, CIPOCHUE JKHJIKOCTEH
W TBEpIBIX Tel, H3MeHeHHe 00bEMa Tel NPY HarpeBaHH (oxXNMasKACHHH), TENJIOBOE
paBHOBECHE, MCTIApCHHUE, KOHJCHCAUWsl, TUIAB/IeHAS, KpHUCTAI3alHi, KHITeHHE,
[TAHOCTE BO3YXA, MIOBLILIEHHS JABIEHHMs 432 IPK €ro HarpesaHHH B 3aKPhITOM
cocyne, CBA3b MEKAY napaMeTpaMi COCTOfHHS rasa B H30TIPOLECCax,
IEKTPU3AL[AA TE/l, B3aUMO/ISHCTBHE 3apATIOB;

OITHCHIBATE MEXAHWYECKOe IBIDKEHHE, UCIOMB3ya (MINHECKHe BeNH4UHBL
KoOpIHHATA, TyTh, MEpeMerieHyue, CKOpOCTh, YCKOPEHME, macca Teaa, CHia,
MMITYIIBC TeNa, KMHeTHUeCKas SHeprud, MOTeHUMANbHas SHepritsd, MeXaHuueckai
paboTa, MeXaHMYecKas: MOLIHOCTB, MPH ONMCAHWH NPABIIBHO TPAKTOBATL
(hM3AUIECKH CMBICT MCHONB3YSMbIX BEIHYHH, HX ob03HAYeHHs W eNMHMWIIEL
HAXOIUTh (JOPMYJIBI, CBS3EIBAIOLIME NAHUYH) (PH3HYCCKYIO BENHYHHY C JIpYrHMH
BEJTHY M HAMH;

OTUCHIBATE M3IYYEHHbIC TEMIOBbIE CBOHCTBA TeN W TETUIOBLIC ABNEHHA,
MCITOMB3yst (DU3MUYECKHe BeJVYMHBL JaBIeHHE Tas3a, TeMIeparypa, CPeiisis
KMHETHYeCKaa SHeprus XaoTHYECKOro ABHKEHHA MOJEKYI, CpCiHeKBanpaTHiHAd
CKOPOCTE MOIEKYJl, KOMMYECTBO TCHJIOTBL, BHYTPSHHIL SHEPTHA, pabora rasa,
k03((UIEEHT MOIE3HON0 NEHCTBIA TEIIOBOTO JIBHTATeNE] ITPH ONMCAHAH
NpaBWIIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCHONB3YEMBIX BEIHYHMI, WX
oGo3HadYeHMs ¥ CAMHHLBL, HAXOOUThL (POPMYJibi, CBA3LIBAIOUIHE [JAHHYHO
QU3MUECKYIO BeIMYHHY C APYTHMH BEIHTHHAM;

ONKMCHIBATEL W3YYEHHBIE SITEKTPHYECKHE CBOHCTBA BellleCTha U ANEKTPHITECKHE
ABJIeHAS (NpOLEcchl), HCTIONB3YA (PUIUICCKHUE BEIHYMHbL MeKTPUYECKHH 3aps,
3TeKTPUYECKOe 1101e, HanpsiKEHHOCTh MON, MOTEHUHAT, PasHOCTh IOTEHIMAIIOB;
npy ONHCAHWH MPaBHIBHO TPaKTOBATh (pH3UHECKHH CMBICH WCTIONB3YEMbIX
BEMUUMH, WX OOO3HAYEHMA W eJUHMIB]; YKasbiBaTh (OpMYJbl, CBA3BIBAIOLIME
NaHHy0 (PU3MEECKYI0 BeIHYHHY C IPYIUMHA BelHYMHAMI,

AHATM3MPOBATE (U3HYECKHE IPOLECCH M SBICHHA, HCNONB3YS husuuecKye
3aKOHBI ¥ NPWHUMIILL; 3aKOH BCeMUpPHOTO TAroTeHus, I, I n 111 3akons! HitoToHa,
3aKOH COXPaHEHUS MEXdaHHYECKOH JHEPrHM, 3aKOH COXpaHCHus HMIYIhcd,
NMPHHIHAI CYIEPIO3UIMA CHJI, NPHHIUII PABHONPABHA WHEPIHANBHBIX CHCTEM
OTCUET, MONEKYIAPHO-KMHETHHECKYIO TEOPHIO CTPOSHHA BEILECTBA, Ta30BLIC
3AKOHBI, CBA3b CpeJHeH KHHeTHYECKOW 3HEepruM TETUIOBOIro ABHKEHHA MOICKYJ C
aBCOMOTHOH TeMIIepaTypoil, NepBeIl 3aKoH TePMOIHHAMUKM, 3aKOH COXpaHcHHA
JIeKTpHYecKOro 3apsAja, 3axoH KymoHa, LpH 3TOM pasiuyars ClI0BECHYIO




QOpMYITAPOBKY 3aKOHA, €0 MATEMATHHECKOE BRIPAKCHAC H YCIIOBHA (IPaHHlb,
obIacTH) MPUMEHNMOCTH;

OGBACHITE OCHOBHBIE NPWHLMIIEI ICHCTBHA  MAllMH, nprbOpPOB |
TeXHUMECKWX YCTPOHCTR; pas/iidaTh YCNOBHA MX De30MacHOI0 UCHOIh30BAHH B
MOBCEAHEBHON KM3HH;

BHITONHATE SKCIIEPUMEHTBI 110 MCCIENOBAHNIO  (PUSIMHECKHX ABNCHUH U
POTIECCOB € HWCTOMb30OBAHMEM MPAMBIX M KOCBCHHBIX W3MepeHHil, TIpH 3ITOM
hopMymupoBare TpobsieMy/3ajady W THNDOTESY yueGHOTO SKCICPUMEHTA,
cofupare YCTAHOBKY H3 [MPEINOMKEHHOTO oGopy0BaHuA, NMPOBOAWTE OIBIT H
(GOpPMYIHPOBATEL BEIBOILI;

OCYLIECTBIATE NPAMbIC W KOCBEHHBIE H3MEpeHHst (hH3u4eCKUX BEIHIHH, P
5TOM BBIOMPATh ONTHMAJLHEIH CII0COD M3MEDCHHS ¥ HCMONB30BATE H3BECTHLIC
METO/Ibl OLIEHKH TOrPeIIHoCTel H3MepeHHti;

MCCIENORATE  3ABHCHMOCTH — MEXKIY  (UIMUCCKMMM  BElHUHHAMH - C
HCTIONB3OBAHUEM TIPAMBIX W3MEpPEeHMi, HPH TOM KOHCTPYHpOBATH YCTaHOBKY,
(pUKCHPOBaTL Pe3y/ILTATEL [OMy4eHHOH 3aBHCHMOCTH (U3MYCCKHX BEIHHHH B
BHze TabNuUIl ¥ TPaQHKOB, J€NaTh BHIBOILL 110 PE3YILTATAM HCCICA0BAHNUI,

cobmonars nipasuia Oe3onacHoro TPyAa IMPH OpOBEAeHIN WCCIedoBaHul B
paMKax yd9eOHOTO DJKCTIEpHMEHTA, yueGHO-UCCTe0BATETBCKOH | NpOEKTHOH
MesTeNBHOCTH ¢ MCITONB30BAHHEM H3MEPHTEIBHbIX ycTpolicTe U aabopaTopnoro
oOopyL0BAHNA;

pelath pacdYE€THBIC 3a71a4d C  ABHO 3anaHHoil  (hM3UUECKOH MOLC/IBIO,
YCTons3ys (QU3HYECKHe 3aKOHbl U TIPHHIIIIIEL, Ha OCHOBC aHAIIH3d YCIIOBHA 3a1a1H
BEIOMPATh (HU3MIECKYH0 MOJ(ENb, BhUIETATH (m3pyeckie BeIHYMHBI K (OPMYIEL
HeoOX0OUMEIE I8 ed pellieHHa, NPOBOAMTE PacuCTel M OLECHMBATL PEATBHOCTH
OJTYIeHHOTO 3HayeHns (PU3HIeCKON BN HHEL

pelIaTh KaYecTBEHHEIE 3a1a4i: BbICTPAUBAT) JIOTHYECKH HENPOTHBOPETUBYIO
HENMOUKy paccyX[AeHHl ¢ OTOpoil Ha H3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dhizuyecKue ABIeHNA,

HCIOMB30BAaTh  Opv  peuieHuH  y4edHBIX — 3a4a4  COBPCMCHHEIC
WH(OPMAITHOHHEIE TEXHONOTHH /1A TIOHCKA, CTPYKTYPHPOBAHNA, HUTCPIPETALIHA
W IpejicTaBiaeHus y4eOHOH U HEYYHO-NIOMYAApHOH MHGOPMAIHH, NOYIeHHOH 13
pa3THYHBIX HCTOYHWKOB, KPHTHYECKH aHATH3UpOBATE Oy 1aeMyl0 uHbopManuio;

IPHBOIMTS MPHMEpk] BKIa1a POCCHHCKHX H 3apyOeKHBIX YUEHBIX-DH3MKOB B
paseuTHE HAyKH, OOBSCHEHHC IPOIECCOB OKPYKAIOMETO MHpA, B PasBUTIC
TEXHHKH H TEXHOIIOTHH;

HCIIONB30BATh TEOPETHYECKHe 3HAHUA 1O (U3NKE B NOBCETHEBHOH SKH3HH
nna obecredenyus Ge30nacHoCTH npy obpalueHuH ¢ nprdopaMi M TEXHIHECKUMH



yCTpoicTBaMI, 11T COXPAHEHHA 3I0POBEA H COOIFOJIEHHS HOPM 3KOJOrHYECKOro
MOBENEHNs B OKPYVIKAIOIEH cpeile;

paboTaTe B Ipynne ¢ BHIOJTHEHHEM pa3MTHYHBIX COLHANBHBIX pOseH,
MIaHUWPOBaTLE paboTy IPYMNbl, palMOHANIBHO PpaclpelensTs obS33aHHOCTH H
MJIEHHPOBATE JASATE/IbHOCTh B HECTAHOAPTHLIX CHTYAIHAX, aJeKBaTHO OlEHUBATD
BKJIAJ K@KIOTO U3 YMaCTHHKOB IPYIIIEI B PellleHHe PACCMATPHBACMOMR MpobIeMEl.

K koHuy obyuenuss B 11 knacce npenMeTHRIE pe3yleTaThl Ha Ga3oBOM
YPOBHE JOTKHEI OTpakaTh ¢OPMHUPOBAHHOCTE ¥V 00YHaKOLIHXCH YMEHH:

IeMOHCTPHPOBATE Ha MpHMepax polik M MecTo (HM3HKH B (HOPMHPOBAHWH
COBPEMEHHOM HAYYHOH KapTMHBI MHUpPE, B PA3BHTHH COBPEMEHHON TEXHUKH U
TEXHONOTHil, B MPaKTHYECKOH IeATemBHOCTH ITHO/EH, 1CJOCTHOCTE H eAMHCTBO
busHyecKol KapTHHEI MUpa;

YUWTBEIBATE TPaHHULB! TIPUMEHEHUS H3Y4YCHHBIX (HIMIECKHX MoJjeneii;
TOYeHHBIH MEKTPHUHECKHH 3apas, Iyd CBeTa, TOYeTHBIH UCTOUHHK CBCT4, AllepHasd
MOIeNnEs aroMa, HYKJIOHHAd MOJENs aTOMHOTO AIpa NP pelicHud (HINYecKyx
3a71ad;

PACHO3HABAThL (PM3MYECKUe ABIeHUs (Mpolecchl) W oOBACHATL MX HA OCHOBE
32KOHOB SNEKTPOIHHAMHKH W KBAHTOBOH (PU3MKHU: 3NeKTpHHIecKas TTPOBOAMMOCTD,
TEIUIOBOE, CBETOBOE, XHMMYECKOe, MaTHHTHOE JCHCTBUA TOKA, B3auMOeHCTBHC
M4rHMTOB, 2JCKTPOMATHUTHAS MHIOYKIHA, JeficTBHE MAaruMTHONO MONA Ha
NPOBOJHHK € TOKOM W JBHXKYUIMHCS 3apad, 2IeKTPOMATHWTHEIE Konebauus H
BOJIHBI, NPIMOIMHEHHOC pacIpocTpaHeHHe CBeTa, OTPKCHME, MpeloMIeHHE,
HHTepdepeHnnda, OUQPAKUWsS W [I0AipU3alud  CBeTa, JHCIEPCHS CBeTa,
dotoanexTpuyeckuii 3¢ dexr (doroadderTt), cBeTOBOE JaBIEHHS, BOSHUKHOBCHUE
NMHHEWYATOTO CIIeKTpa 4aroMa BOOOpPOJA, ecTeCTBEHHAas M HCKYCCTBEHHAs

pPaIgHOAKTHBHOCTE]
OMHCHIBATE H3YYEHHBIE CBOWCTBA BELIECTBA (IMEKTPHUSCKHE, MarHHTHEIE,
ONTHYECKHE,  JNCKTPHYECKYIO  TIPOBOAHMOCTh  Da3AHYHEIX  Ccpea) M

3ICKTPOMArHUTHLIE ABJIEHUA (MPOLECCHl), HCOONB3YS (HU3IMYECKME BEITHYHHEL:
DAEKTPHUYECKHH 3apsj, CHIa TOKA, DNEKTPHYECKOE HAIPSUKEHHE, SIEKTpUUecKoe
CONPOTHBACHME, PAa3HOCTh TOTEHIWAIIOB, 31EKTPONBHKYINas cuia, pabora Toka,
HHAYKUUA MarHATHOrO 1o, cuna Ammepa, cuia JlopeHnma, WHIYKTHBHOCTE
KaTYLIKH, SHEPTHA SJIEKTPHYECKOro M MarHHTHOTO I110Jigil, MepHom W wacrorta
konebanuit B KonebaTeNbHOM KOHTYpe, 3apai] H CHIa TOKa B Ipolecce
rapMOHHYECKHX JMeKTPOMAIHWTHEIX Konebanui, QokycHoe paccroanue o
ONTHYECKAA CHJIA JIHH3bI, [PH ONHCAHHH NPABMILHO TPAKTOBATL (PH3MHECKUIL
CMBIC]I MCTIONh3YEMBIX BelH4YMH, MX OOO3HAYeHHMN M eOWHHILL, VKA3LIBATE
(opMynbl, CBASBIBAIOUIMC JAHHYIO (DM3HYECKYIO BEIHUMHY C  OPYTHMH
BETHUMHAMH;




OIMUCHIBATE HW3yYEHIbIE KBANTOBEIE ABICHHA W IPOLCCCHI, HCMOMb3YA
dH3MUeCcKUEe BEMHYMHBL CKOPOCTH DJICKTPOMATHWTHBIX BOJH, AIMHA BOITHBL M
yacTOTA CBETA, PHEPTHA W UMIYILC (JOTOIE, [IEPUO] NOAypacnand, SHeprus cuiin
ATOMHEIX siflep, NpH ONMCAHHWH MNPaBUABHO TPaKTOBATE (hu3ugecKHi CMBICT
UCTIONB3YEMBIX BENU4UMH, HX 0003HAUCHHA H CAWHULEL, YKaiblBaTh thOPMYIIbI,
CBA3RIBAIONIHE [AHHYID (W3WHecKYlo BCIAMYHHY C JPYruMH BeIMYMHAMH,
BEITHCIATE 3HAYeHHE (HU3HIECKOH BeTHHHHEL,

AHANH3HPOBATE (U3NUECKHE NMPOLECChH U ABICHHs, HCIONE3YA (hu3nUECKHE
3aKOHBI B NPHHIMNGE 3aKoH OMa, 3aKOHBL MOCHEN0BATC/ILHOTO U NAPALICALHOTO
coeqMHeHHd NPOBOAHHKOB, 3aKOH Icoyna—Jlenua, 3aKoH 3NMEeKTPOMArHHTHOMH
VHIYKIMK, 3aKOH TIPAMO/IMHERHOrO PAcIpOCTPAHEHHs CBETA, 3aKOHBI OTPAKCHIA
CBETa, 3aKOHbI TPeNoMJIEHNs CBETa, YpaBHEHHE Ditamreina s GoTosperTa,
3aKOH COXpAHEHHS SHepruM, 3aKOH COXpaHeHMs HMITyihCd, 3aKOH COXPaHCHMS
AMEKTPHYECKOTO 3apsaa, 3aKOH COXPaHEeHHA MAacCOBOTO WHCME, MOCTYIIATEHL bopa,
3aKOH pa/MOaKTHBHOTO PAacaza, Mpy 5TOM pPasilHdaTh CIOBECHYIO hopPMYTHUPOBKY
3aKOHA, ero MaTeMaTHdecKoe BBIP@KEHME M YCNOBHA (IPaHHLbL, o6nacTH)
MPHMEHUMOCTH;

ONpe/IeNAThH HATIPABICHHE BEKTOPA HHAYKI[WA MardHTHOTO NOJA MPOBOAHKKA
¢ TOKOM, CHIbI AMTepa 1 CHibl Jlopenna;

CTPOMTH W OIKCEIBATH H300paKeHWe, CO31AaBAEMOE [LIOCKHM 3CPKAIIOM,
TOHKOM JTHH30H;

BHIMOMHATS JKCICPMMEHTEL [0 HCCIE/0BaHHIO (DH3IMYECKnX ABICHMA W
MPOLECCOB C HCMOJB30BAHHEM TPAMbLIX H KOCBCHHBIX H3MEpPEHUH: NpPH OTOM
hopmypoBare mpoliieMy/3agadyy M IHMOTE3Y ygeOHOro 3KCIEPHMEHTA,
coBGHpaTh YCTAHOBKY M3 MPENTOXEHHOro 00Opy/J0BaHMA, NPOBOAMTL OIBIT H
dopMyAHpPOBATh BEIBOIBL;

OCVILECTBIIATE TIPSIMBIE H KOCBEHHBIE M3MEPEHHA (PU3UHUECKHX BEIMUHH, NPH
3TOM BBIOMPATH ONTHUMATBHBIH CHOCO0 WU3MEPEHHA M HCIIONB3OBATL H3BECTHBIC
METOIBI OLEHKH MOrPelrHoCTe i U3MEPCHHH,

HCCIIE0BATE 3aBHCHMOCTH  (H3MYECKMX BEIWYHH €  HCNOJIB30BAHHCM
MpAMbIX H3MEpPEHHH: MNpPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (hHKCHPOBATE
pe3yIBTaThl MONY4EHHON 3aBHCHMOCTH (puzHHecKUX BeNVIHMH B BHMe Tabaun w
rpadMKoB, Iearh BEIBO/IbI 110 PE3y/bTaTaM HCCNS/0BAHNA,

coB101aTh npaBiia 6e30MacHOro TpyJa MpU NPOBEIeHHH MCCIeI0BaHUN B
paMkax y4eBHOro SKcmepuMeHTa, y4eGHO-HCC/ISNOBATENLCKOH H TPOEKTHOI
NESTENBHOCTH ¢ HCHOJB30BAHUEM H3MEPHTE/ILbHBIX YCTPOHCTE H JNabopaTopHOro
o0opy0BaHHA;

pewiath pacyéTHBIE 3ajadd ¢ ABHO 33/IaHHOH (hH3UUECKOH MOJIEITBIO,
MCIIONB3YA (QU3HYecKue 3aKOHBI ¥ NPMHIATIEL, HA OCHOBE AHANKM3a yCIOBHA 3a1at1H




BLIOMpaTh (QHIHYECKYIO MOJENb, BELISNATh (DU3WHCCKUE BEAMUMMLI M (QOPMYIIBL,
HeoOXomuMble JUisl e€ pelleHHs, [TPOBOJHTE pacHdéTel H OLIEHHBATh PeallbHOCTh
MOJY4EHHOTO 3HAYeHHS (QU3HYeCKOll BeTHIHHE;

pellaTh KadecTBeHHBIE 3a0a4H: BbICTPAUBATh JIOTHYECKH HEIIPOTHBOPEYUBYIO
HEMOYKY PacCyKASHHMH C ONoOpoil Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(Hr3MECKHE SBIICHHA;

WCTIONB30BATh pH PeLLISHHHA yueDHBIX 3ajaq COBpEMEHHEIE
MHOPMALWOHHBIE TEXHOIOTHH ANA IOHCKA, CTPYKTYPHPOBaHMWA, HHTEPIpeTAllHN
M npejacraBlieHdd yaeOHOH U HayYHO-TIONYLIPHOH HH(QOpMAaNWH, NONYYeHHOH 13
paszaMYHbIX UCTOYHHKOB, KPHTHIECKH aHAMM3UPOBaTh MOIYIaeMyH0 HHQOPMAaLHIo,

00BACHATH NPUHLMIEL JeHCTBHA MAalldH, NOPUOOPOB M TEXHHYECKHX
YCTPOHCTB, pa3siu4aTh YCI0BHA HX De30aCHOIO MCIONB30BaHHA B MOBCEIHEBHOH
KH3HMN;

OPUBOAMTE PUMEpPEI BKJIAA POCCHACKHX W 3apy0eiHbIX YUEHbIX-(DHU3UKOB B
pazBUTHE HAYKH, B OOBACHEHHE IIPOLIECCOB OKPY:KAIOIIETO MHpA, B pPa3BUTHE
TEXHUKH H TEXHOJIOIAH;

HCTIONB30BATE TEOPEeTHYECKHE 3HAHHMA N0 (M3IHKE B MOBCETHEBHON KH3HW
Juist obecrevenns 0e30MacHOCTH IIpH O0palleHAN ¢ NpHOOpaMH M TEXHHYECKHMM
YCTPOHCTBAMM, N8 COXPAHEHHUH 3JI0POBLI W coON0IeHM HOPM IKOJIOrHYeCKOro
MoBeJIeHUd B OKpy:Karomiel cpene;

paboTaTe B Ipynme ¢ BBINOJHEHHEM Da3NHYHEIX COLHWANBHBIX poOJei,
IaHHPOBaTE padoTy IPYNIibl, PALUHOHAILHO PACOPEAENaTs OO0JI3aHHOCTH W
TIAaHWPOBATh JEATENBHOCThE B HECTAHIAPTHRIX CHTYALHAX, aJeKBATHO OLCHUBATE
BKNa KayK/10r0 M3 YUaCTHMKOB MPYNNLl B PelU€HHE paccMaTpuBaeMoi npodiemsl,
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VUEBHO-METOJAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O NPOLHECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHAJIbI 1151 YHEHHUKA

« dusuka, | 1knace/ Maxuwmes 4., Byxosues B.B.,HapyrunB.M.. mox
peaakiueii | lapdeHTneBok H.A., AknuonepHoe obdiecTBo «k3aTenseTBo
«[lpoceemenune», 2019

Janaunuk 1o ¢uzuxe 10-11. AIL Prmkesny M.: "Jlpoga" 2019

METOJUYECKWE MATEPHUAJIBI VIS YUUTEJS

dusuka. 11 krace. Mertoaunueckoe nocobue. [letpora M.A., Kyaopasues B.B.

HHU®POBBIE OBPA3OBATEJIBHBIE PECYPCh!I H PECYPCBI CETH
HHTEPHET
| .Exunas komnexmys LIOP hittp://school-collection.edu.ru/
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