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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTelbHOM Mporpammel, npeacraBieHHsix B @I'OC, a
Takxke ¢ ydu€toM denepaabHOil paboueil mporpaMMbl BOCIIMTAHUS M KOHIICTIUU
npenoaaBaHus yueoHoro npeameta «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  ®depeparuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelbHbBIC
IPOrpaMMBl.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB rmpu
oOydeHnH ux Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke cooTBeTcTBYyeT TpedoBanusim PI'OC  k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpPEeAMETHBIM pe3yJbTaTam
o0OydeHHUs, a TaKXKe YYUTHIBACT HEOOXOJIMMOCTh peau3allud MEKIPEIMETHBIX
cBs3el (PU3UKUM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC LM M3Yy4eHMs] (PM3HKK HA YPOBHE CPEJIHEro OOIEero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBHIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca Pu3nku Ha 0a30BOM ypOBHE, B

TOM YHMCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LIkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonp3oBaHWE W aKTHBHOE
npuMeHeHne  (U3NYECKHMX 3HAHUW  ONpeNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MUpa OoO0ydarmuxcs, B (GOpPMHPOBAHWUE YMEHHH NPUMEHSTH
HAy4HBIA METO/]I MO3HAHUS MIPU BHITIOJIHEHUHU UMU YUYE€OHBIX HCCIIe0BaHUN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOKEH P WIEH, KOTOpPble MOXKHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPIKUT MaTepUall U3 BCEX pa3leioB (U3HUKH, BKIIOYAET KaK
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dbopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEUIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHEM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIEMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku  npenmnosiaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TE€XHHYECKHUX U TEXHOJIIOTUUYECKUX TPUIIOKECHUM
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKUM Mpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JieM palMOHAILHOTO MPUPOIOIIOIB30BAHUS U YKOJIIOTUIECKOM O€30TTacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBISOTCA (u3udeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEJACTABICHUSIX O TPHUPOJAE, TpaHULAX
NPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00Yy4arouiuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o (u3uke 00bESIUHEHBI B OOIIUN CIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX palboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOJMMBIX JUISI KOHTPOJIE M OLIEHKH, OCYILECTBJISETCS  y4aCTHHKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH W I[IOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHME yAENSETCS PELICHUIO pPacuETHBIX M KadeCTBEHHBIX
3agay. [lpu 3TOM 1151 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJaud C SBHO
3aJjaHHON (PU3MUECKON MOIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOrO paszfesia Kypca, TaK U UHTErpupys 3HaHUS U3
pa3HbIX pa3zenoB. [ KaueCcTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSCHEHHE MPOTEKaHUs (PU3MYECKHX SIBJICHUNW U MPOLECCOB B OKpYKAIOIIEH
KU3HHU, TpeOyronue BbIOOpa (U3MUecKol Mojenu sl CUTyallud MpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuM ¢ TpedboBanusimu PI'OC k maTepuanbHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3UKM Ha YpOBHE
cpeaHero oOIero o0pa3oBaHHsS JOKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (U3MKU WM B YCIOBHUSIX HWHTErPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOro 1uKJIa. B xabuHeTe QU3MKHU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OpYAOBaHME Jisi BBIIIOJHEHHS YyKa3aHHBIX B MpPOrpamMme IO
(bu3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M OOECIEYMBACT IMOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMMme 10 (U3UKE KIFOYEBBIX JEMOHCTpAIUi IS
UCCICJIOBAHUS  M3yYaeMbIX SIBIICHMM ¥  MPOIECCOB, HOMIHUPUUYECKUX H
(GyHIaMEHTaJIbHbBIX 3aKOHOB, MX TEXHHYCCKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKUX [MPAKTHUYECKUX padoT
dopMupyeTcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
nabopaTopHOro 00OPYIOBaHUSL JODKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECa M CTPEMIJICHHS OOYYaIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBIEHUS C HCIOJIH30BAHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpejcCTaBICHUI O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYOIUX 3a71a4 B

npoliecce u3ydeHus Kypca (pU3uKy Ha YPOBHE CpelHero o0uero oopa3oBaHusi:

e TIpPUOOpETEHHE CHUCTEMBI 3HAHUU 00 001X bu3nIeCcKruX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJTIOYAS MEXaHHKY,



MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

GopMHUpOBaHME YMEHHMM MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsCHEHHUS (PU3NYECKUX SBICHUHA B NPUPOAE U Uil TNPUHATUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIICHUs PA3NIMYHBIX 3aJad C SBHO 3aJaHHON
(¢usnyeckoll MoJenblo, 3aJad, IOAPAa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3zaHue (pU3NYECKON MOZEIH, aleKBaTHON YCIIOBUSAM 3a/1auH;
NOHMMaHUe (PU3NYECKUX OCHOB W TNPUHILIMIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMHU CaMOCTOATEIbHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanud HH(OopManuu,
OIIpEIENICHUS I0OCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHHE YCJIOBUM NIl Pa3BUTHsSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.



COAEPXAHUE OBYUYEHUA
11 KJIACC

Paznea 4. DiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexktop MarHutHOM uHaykKuuu. [Ipunuun cynepno3unuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOW WMHAYyKUMH. KapTuHa NUHUN MarHUTHOU
WHJIYKIUY TOJI MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOkKOoM. KapTuHa JIHMHMN WHIYKIUU
MArHUTHOTO MOJISI JJIMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJIeHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuibl Jlopenna.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BekTOpa MarHUTHOM
UHIAYKOAHW. OJEKTPOABMIKYIIAs CHJIA MWHAYKUWUA. 3aKOH JIIEKTPOMArHUTHOU
unaykuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. IDJNEKTPOABMKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNIATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJII KATYIIKHA C TOKOM.

DJIEKTPOMAarHUuTHOE TIOJIE.

TexHuuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, 3JICKTPOJABUrATENIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJISL.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTD JJIEKTPOABWKYIIEH CHJIBI MHAYKLIUNA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

NccnenoBanne neiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHMYECKHE  KoyeOaHMUs.
INapmonnyeckue konebanus. [lepuon, vacrora, ammautyna u ¢asza KojgeOaHUMU.
[IpyXvHHBIM MasATHUK. MareMaTu4eCcKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuit. [IpeBpalienue SHepruy Mpu TapMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU H
ANEKTPOMarHuTHeIMU KoJeOaHusiMu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiienne o 3aTyxaromUX KojieOaHUsAX. BhIHYKJIEHHbIE MEXaHUUYECKUE
kosneOanus. Pezonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUSI.

ITepemennbiii  TOk. CuUHYyCOMAAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBO, mepeaada U MOTPEOICHUE DIEKTPUICCKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HH.

TexHU4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECCKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTenbHON CHUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTU4YE€CKUM MasiTHUK).

Hab6monenne 3aTyxaromux KojaecOaHuH.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
ANEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc mnpu 1mOCHENOBATENBHOM COCIMHEHWHM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mojesnb JIMHUY 3IEKTPOIIepeaauHn.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

NccnenoBanne 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpPEMEHHOrO TOKA B LENM W3 IOCIEAOBATENBHO
COEMHEHHBIX KOHJIEHCATOPa, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHnnueckue BOJIHBL, yCIOBHS pacnpoctpaHeHus. llepuon. CkopocThb
pacnpoCcTpaHeHus W JJuHa BOJHBL. [lomepeyHble W MPOJAOIBHBIE BOJIHBI.
Nurtepdepennus u nudpaxiys MexaHMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentamus BexkropoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHHUE, MpPEIOMJICHUE, ToJsipu3anus, Judpaxius,
unTepdepernns. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[puMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TENEBUACHU. Paanonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U MPOIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
94acTOTOM KoJIeOaHUH.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
IpEIOMIICHHE, TTOJISIpU3aIus, AU paxius, HHTepdepeHius.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonuHENHOE pacrpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbIl ICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHbBI OTpakeHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa mNOJHOTO
BHYTPEHHEr0 OTPAXKEHUS.



Hucnepcust ceeta. CinoxHblil coctaB 6enoro cseta. LIBeT.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYecKass cuiaa TOHKOM nuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparomux U paccenBarouux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(a3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcaoBue HaOIIOIESHUS
[JIaBHBIX ~MAakKCMMYMOB TIpM  MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyNa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(paKIIMOHHAS peméTKa, TOJISPOUI.

Llemoncmpayuu

[IpssMOIMHENWHOE paAcCHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpruldopshI.

[TonHOe BHYyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHnm crera.

HaGmonenune nudpakiuum cBera.

HabGmronenue nucnepcuu ceera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nmokazarens nNpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HabGmonenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEJIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHHU U COKPAIECHUE
JUTAHBL.
DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
MTOKOS.

Paszpnen 7. KBanroBas pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA ¢ €r0 YaCTOTOU. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
dororddexra. YpaBuenue OitHiureriHa ana dotodrpdexra. «KpacHas rpaHunar
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(dekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas moxaenb artoma. Iloctymarel bopa. M3nydeHue H TOTrJIOIIEHUE
(GOTOHOB TpW Mepexojie aToMa C OJHOI0 YPOBHS SHEPrHMM Ha Jpyroil. Bumsl
crekTpoB. CIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
yalli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHUYeCKHe YCTPOMCTBA M TMPAKTHYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Hab6moneHne mMHEHYaTOr0 CrieKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o  ompedesneHUI0  cocTaBa



paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramMma-u3ayydeHUs.
BinsiHue paairoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hyknmonnas moxens siapa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA M TMO3UTPOHHBIM Oerta-pacman. I'amma-
U3JIy4eHHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 sA1ep.

Anepnsiii peaktop. Tepmosuepubiii cunte3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EqMHCTBO hrsnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHsliil peakTop, aroMHas 6oMoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsl

HccnenoBanue TpekoB YyacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBHDKEHUE.

CosniHeuHas cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3[bl TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» I 3BE3]l TJIaBHOW IIOCIIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Boitounn CoiHLa U
3BE3/. DTambl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHbIE ABIPHI B AIpax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajgakTuk.
Teopus bosbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménupie npoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus



HaGmronenust HeBOOPYKEHHBIM TJIa30M C UCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3BI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATUYECKOU chepax AesTeNbHOCTH YeJI0OBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUH B COBPEMEHHOW HAYYHOUW KapTUHE MHpPA, POJib PU3NYECKON TEOPUH
B (GOpMHpPOBAaHUM TIPEJCTaBICHUNA O (U3MUECKOM KapTUHE MHUpa, MECTO
¢u3nueckol KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
Y4ETOM COJAEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbId (akT, rumnores3a, (uU3MUecKass BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXECTBO, BEKTOPbl U MX IPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpHU3HAKU TMOJ00MSI TPEYroJbHUKOB,
oTpeJiesieHHe TIOMIAIN IIIOCKUX PUTyp v 00bEMa Tell.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJeOaTelbHbIe
JIBUKCHUS B )KMBOU MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaHay Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl O0O0pa30BaHMUS KPUCTAJUIMYECKONW pEIIETKH, CIEKTPaIbHBIHI
aHaJIn3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3aJIeKd MArHUTHBIX PV,
(doTrochEéMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSCEHUII.

Texnonocua: NUHWUM DIEKTPOIIEpENad, TE€HEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meyb, MpPOEKIIMOHHBIM amnmapaTt, BOJOKOHHas OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpa3zoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE peali3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaXKAAHCKOW MO3UIIMK 00YyJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYKO JESATEIIBHOCTbh B MHTEpPECAX I'Pa)KJaHCKOTO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHu3allNig;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas SCTETHUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (HU3UKE;

7) HIEeHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTPENETATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMETPbl W KPUTEPHH UX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibckue 1eiiCTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
bu3MUeCcCKON HAYKH;



BJIaJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB peIHICHHs 3aaad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliy, NPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC IPU U3YYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3MUECKOTO COAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CoOOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOEpeKeHHs, MPaBOBBIX M  3THYECKHMX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOHU
JNEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U WMHIMBUIYaAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
UHTEPECOB ¥ BO3MOYKHOCTEHN KaXKAOr0 YICHA KOJUIEKTUBA;

IIPUHUMATh  L€Id  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA MO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCUCTBUM,
pacupenensTh poiu ¢ YYETOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh MWJAEU C NO3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITH UHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATENbHYIO NESITEbHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacIIMPATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIHTATOB W
OCHOBaAHUM;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CUTYAIlMH, BRIOOpAa BEPHOTO
pEIICHMSI;

YMETh OIICHMBAaTh PHUCKHM W CBOECBPEMCHHO MPUHUMATh PEIICHUS 10 HX
CHW)KCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NeSATETBHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJu3e pPe3yJbTaToOB
NESATENBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUs y OOyYaromuXxcs
COBEPIIEHCTBYETCS OMOIIMOHATLHBIH WUHTCIJIEKT, TIPEIITOTaratomui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, POSBISATH MHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YyHOW KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHA U
TEXHOJIOTUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOYKa, HHEpIMajibHas CUCTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICAUTbHBIN ra3, MOAEIU CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHuu HU3NYECcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJANHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHHE TeJl, JBWKEHHE [0 OKPYXKHOCTH, HWHEpIHUS,
B3auMozeicTBre Ten, nuddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJI, UBMEHEHHE 00bEMA TeJ IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUS, KUIIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B  HM3OIpoIleccax,
AIEKTpHU3AIlUs TEJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHuJa,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTUsl, MOTCHI[MAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEJUUYUHY C JIPYTUMHU
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MUYECKHEe BETUYMHBI: JIaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMBIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: DJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCTOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIWHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3MUECKYIO BEJIMUYUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI; 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMPABUS WHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIpaKEHWE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3nMuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3MUYECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJILHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPECHHM, TPH STOM KOHCTPYHPOBATHh YCTAHOBKY,
(GuKCHpOBaTH PE3YJIBTATHI TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIMYUH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOrO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMUS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUA 3a]a4H
BBIOMPATh (U3UIECKYIO MOJICINb, BBIICIATh (U3UUSCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPANBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
IEMOYKY PACCYXACHHM C OMOpOW Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpEJICTaBlIeHUs] Y9eOHOW M HAyYHO-TIOMYJISIPHOW WH(OpMAIUKU, TOTYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOJTyIaeMyI0 HH(POPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOUN >KU3HU
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOPaMH M TEXHUYECKUMH



YCTPOUCTBAMHU, JJIi COXpPAHEHUS 3JI0POBBS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pPACHPEAeNaTh OOSI3aHHOCTH U
IJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0TO U3 YYAaCTHUKOB TPYIIILI B PEIIEHUE paCCMAaTpUBAEMOM TPOOIEMBI.

K xonmy obyuenuss B 11 KJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KApTUHBI MUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH IIOAEH, LEIOCTHOCTh M E€JUHCTBO
bu3uYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTeH:
TOYEYHBIN AJIEKTPUUECKUI 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, si/ICpHAs
MOJICNIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPH PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN W KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, 3JIEKTPOMarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOTO TIOJA Ha
POBOAHUK C TOKOM W JBIXKYIIUWCS 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs H
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepennus, AudpakuuMs W MOJSpU3alMsi  CBETa, JIMCIIEPCUSl  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), CBeTOBOE NaBlIeHUE, BOZHUKHOBEHHE
JUHENYaTOTO CHEKTpa aToMa BOAOpPOAA, €CTECTBEHHAs M HCKYCCTBEHHas
PaauOaKTUBHOCTH;

ONUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIIEHUSI (TIPOIECCHI), UCMOJBb3YSd (DU3UUYECKUE BEIUYUHBI:
JJIEKTPUYECKUM 3aps]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa Toka,
VHIYKIOUS MAarHUTHOTO Iojs, cuina Ammnepa, cuia JlopeHuma, MHAYKTUBHOCTH
KATYIIKWA, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO ITOJIEH, NMEPUOJ M 4YacToTa
KoeOaHnii B KoJeOAaTENIbHOM KOHTYpE, 3apsii W CHja TOKa B TMpoIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCCTOSHHE W
ONTHYECKAs] CWJA JIMH3BI, TPU OMHCAHWH TMPABUIBLHO TPAKTOBATH (U3UUECCKUN
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIWYUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJIHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
ATOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (U3UUYECKUU CMBICIH
UCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUs W EIUHUIIBI, YKa3biBaThb (POPMYIIBI,
CBSA3BIBAIOIINE JaHHYI (U3MYECKYIO BEJIMUYUHY C JPYTMMH BEJIMYUHAMU,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUHUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3akoH 3IEKTPOMAarHUTHOU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHbI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 151 GoTtodrddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHCHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOT0 4ucia, mocTyyarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, IMPU dTOM Pa3INdaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKEHHUE U YyCJIOBUs (TpaHUIlbI, OOJIACTH)
IPUMEHUMOCTH;

ONpPEAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIs TPOBOJHMKA
C TOKOM, cujibl Amnepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHMIl: NpPU ITOM
dbopmynupoBaTth mpoOJeMy/3agady W THUIOTE3y Yy4eOHOTro dSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO HM3MEPEHUS M HCMIOJIb30BaTh H3BECTHHIC
METO/Ibl OLEHKH MMOIrPENTHOCTEN U3MEPEHNU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX WU3MEPEHHI: TPHU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DHUKCHUPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYWH B BHJIC TAOJIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yabTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbIE 3a7ayd C SBHO 33JlaHHOM (DU3UYECKOUW MOJIEIbIO,
UCTONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpaTh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEITUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pelleHHs, TPOBOAUTh PAcCUYEThl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY pacCyXJCHHH C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHusl yueOHOM M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUNBI JCHCTBUS MallWMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pPa3IMYHBIX COLUAIbHBIX pOJeil,
IUIaHUPOBaTh pPabOTy TpYMNMbl, PALUOHAIBHO pacHpeAessiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/l K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHO€ 1oJie. DIEeKTPOMArHUTHAS 9 1 3 bubmuorexa [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro mo pazueny 9
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHW4eCcKUe U JIEKTPOMArHuTHbBIC 3 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onritka ° 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 13
Paznen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 DJIEeMEHTHI KBAaHTOBOW ONITUKH 5 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO ° https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 10

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE



https://m.edsoo.ru/7f41c97c
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6.1 O6o6maromee noproperue. Mtoropas 5 bubnmoreka [JOK
' KOHTpOJIbHAs paboTa. https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34



https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka KoutpoJabHbie | IIpakTuueckue Aara tupposhbie
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsl pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMoieiicTBre. MarautHoe mojie. 1 bu6moreka [IOK
BexTtop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WUHAYKIIHH
MaruauTtHoe noJjie NpoBOJHUKA C

5 TokoM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3anmopaericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas pabora «3y4yeHue 1 1 bubnuoreka [JOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia AMriepa.

4 JlaGopaTtopHas pabota 1 1 bubnnoreka [JOK
«Hccaenosanue nercTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YaCcTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas uHAYKIus. [Totok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHuTHoU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE

camouHaykuuu. DJ1C caMOMHAYKIUY.

BHGPFI/ISI MardvuTHOI'O IIOJIA KaTyHIKHU
C TOKOM. BHGKTPOMaFHI/ITHOG II0JIC

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

KonTponbHas pabota no teme
«MaruuTtHoOe 1nose.
DNEeKTpOMAarHUTHAs MHYKLUs»

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

10

CB00OOgHBIE MEXaHUYECKUE
KoJsiebanus. ['apMmoHnueckue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

11

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJeOaHuit rpy3a Ha
HUTH OT JUITMHBI HUTHU U MACChl TPy3a»

12

KonebarenbHblit KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJeOaTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHYeCKUMU U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

13

®opmyna Tomcona. 3akoH
COXPAaHEHUS SHEPTUH B UACAITBHOM

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KoJ1e0aTeIbHOM KOHTYpE

[lepemennblii TOk. CUHYCOUAIbHBIN
MepEMEHHBINA TOK. MOIIHOCTH

bu6mmoreka [{OK

14 HGIBGMGHHOFO TOKa. AMIUTUTYIHOE U htos://m.eds00.ru/ff0chd34
JeMCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUS
MexaHnyecKkue BOJIHBI, yCIOBUS
15 pacnpoctpanenus. [lepuoa. Ckopocthb bubnnorexa [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI
DNeKTpOMarHUTHBIE BOJHBI, UX
16 CBOMCTBA U cKOpocCTh. [Ikana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
3IIEKTPOMArHUTHBIX BOJIH
17 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
18 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueyHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa.
OTtpaxxeHue cBera. 3aKOHbI
19 oTpaxeHnus csera. [loctpoenue bubnnoreka [JOK
n300pakeHUH B TJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd7f6
[Ipenomnenue cera.
20 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ffOcd67a
JIun3sl. [Toctpoenue n3obpaxxeHuil B
N bubmuoreka [JOK
21 nuH3e. DopMyna TOHKOM JIMH3BI.

VYBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0cdd1e

Hucniepcus ceera. CII0XKHBINH cOCTaB

bubmuoreka [JOK

22 6emoro ceeta. lser. Murepdepennus
a pbepenn https://m.edsoo.ru/ffO0ced22
cera. udpaxums ceera.
23 ®ortonsl. opmyna [1nanka. Jueprus bubnuorexa [JOK
¥ UMIyIbC PoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE Eu6 [IOK
HOIHOTEKA
24 otoddderra. OneiTel A. I
¢ b https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akonbl poTodrpdexra. YpaBHeHue
25 OiiHmTeiHa uia GoTosddekra bubnmorexa [IOK
o ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
HaBnenne ceera. OnbiTol I1. H.
26 JleOeneBa. XUMHUYECKOE IEHCTBUE bu6mmoreka [IOK
cBeta Perrenue 3agad mo teMe https://m.edsoo.ru/ff0d04a6
«O1eMeHTHI KBAHTOBOM OITHKI)Y
bu6mmoreka [JOK
27 KontpomabHaas padora.
P P https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
28 Pezepdopna o paccessHuIO 0-4acTHII bubmorexa [JOK
peOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
29 Pezepdopna o onpeaeneHuro Bubmmorexa LIOK
pOOPA el https://m.edsoo.ru/ffodofd2
COCTaBa PaJIMOAKTUBHOTO H3ITy4EHUs
CgoiicTBa anbda-, 6era-, raMmma-
30 u3nyudeHus. Biausaue
PaOaKTUBHOCTH HA KUBBIC
OpraHU3MbI
31 OTKpbITHE TPOTOHA U HEUTPOHA. bubnmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cfe16
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N3orombl. Anba-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usnydeHue

https://m.edsoo.ru/ff0d1162

32

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepnbie peakunu. AnepHbli
peakrtop. [IpoGnembl, epCEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SACPHON
SHEPTEeTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

33

O6o06maromuit ypok. Mecto
(buznyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

34

Hrorosas koHTpoOJBHAS padoTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1784

Y4yeOHO-MEeTOANYECKH KOMILJIEKC.

JanHp1ll y4eOHO-METOANYECKUN KOMIUIEKC pean3yeT 3a1auy KOHIEHTPUYECKOTO MPUHINIA
MOCTPOEHUS Y1eOHOr0o MaTepuaa, KOTOPbIH OTpakaeT uieto (OpMUPOBAHUS LIEIIOCTHOTO MPEICTABICHNUS
0 (pU3NIECKON KapTHHE MUpa.

Ne ABTODBHI, Haspanwue yueOHOT0 U31aHus T'onsl WN3narenscTBO
o\ COCTaBUTEIHN M3JIaHUS
1 I'.4l. Msikuies, ®dusuka. 11 kiacc. YueOHUK s 2021. Hpoda
M.A. TlerpoBa 00111e00pa30BaTENbHBIX YUPEKICHUN
2 B.A. BonkoB [oypounsle pa3paboTku 1o ¢usuke. 11 knacc. 2006 M.:«Bako»
3 A.B.AgjeeBa, ®dusuka. 11 kiacc. TemaTrueckoe U MOypOYHOE 2007 M.: [Ipoda
A.b. Jlonmuukuii TUTAHUPOBAHUE K ydeOHMKaM I0J] pelaKiiuen
I' .. Msikuiesa.
4 JI.A.Kupuk, Ouzuka 11. CoopHEK 3amanuii u camocroaTensHbix| 2008 M. Unekca
10.1. luk pabot st 11 kiacca.
5 B.A. [omoa Paboune nporpammel o ¢usuke 7-11 kmace 2009 M.: «I'1oGyc»
6 A.I1. PriMkeBUY ®dusuka. 3agaunuk. 10-11 kinacc: mocooue s 2009 M.: [Ipoda
001115€00pa30BaTENbHBIX YUPESKIACHUH.
7 A.E. Mapos, ®dusuka. 11 kiacc: JlugakTHUeCKUe MaTepHalibl. 2009 M. «JIpodhax»
E.A. Mapon
8 H. K. Xananosa 1 C:IlIkomna. ®usuka, 7-11 xmaccel. bubnnoreka 2004 M.:«1C»
HAaISIHBIX [T0COOMI JIpodhar,
«DopMo3ay
9. I'.B. Mapkuna [Toypo4HbI€ MIaHBL 2008 3oirorpa
(YduTenby
10. W.B. I'onosa KonTponbHbie paboThl B HOBOM (popMaTe. 2013 VlockBa
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