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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOr0 YpoBHS Ha YPOBHE CPEIHETO 00IIEro o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUUA U TpeOOBaHUU K pe3yibTaTaM OCBOECHHSI OCHOBHOM
oOpazoBaTenbHON mporpammsel, npenactaBieHHbix B GI'OC COO, a Takxke ¢ yd€ToMm
dbenepanbHOl paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMKU MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX opraHuzanusax Poccuiickoit dDexnepariuu,
peanu3yronmX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMBI.

Copeprxanue nporpaMMbl 1o (U3HMKE HAIMPABICHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa olOydaronuxcst 11 kimacca mpu o0yueHu ux ¢u3nke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JAESTENbHOCTHOrO mnonxonaa. IIporpamma mno ¢usuke
cootBercTBYeT TpeboBanusM OI'OC COO k maaHupyeMbIM JTUYHOCTHBIM, PEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKkKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiy  MEXIPEIMETHBIX CBsA3ed (PU3MKUM C eCTeCTBEHHO-HAyYHBIMH YUeOHBIMU
npeaMeTaMu. B Helt onpeenstoTcsi OCHOBHBIC IENTM U3yUeHUs (PU3UKU Ha YPOBHE CPEITHETO
oO1mrero oOpa3zoBaHus, IIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKH: TUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no ¢pu3uKe BKIHOUYALT:

e TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHUs Kypca (DM3MKU Ha 0a30BOM YpOBHE, B TOM

quclie MPEAMETHBIC PE3YIIbTATHI;

e cojepkaHue yueOHOTro npenmMera «Du3nkay.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAaX TMPHUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUN 00
okpyxatoieM mupe. [lIkonbHbINH Kypc PU3NKU — CUCTEMOOOPa3yIOIINiA I €CTECTBEHHO-
HAYYHBIX YYEOHBIX MTPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBJICHUM, W3yYaeMbIX XUMHEH, Ouosorueii, ¢pusndeckoi reorpadreil 1 acCTpOHOMHUEH.
Hcnonb3oBanue M aKTUBHOE NMPUMEHEHHE (M3MUECKUX 3HAHHUM OIMpenessieT XapakTep |
pa3BUTHE pPAa3HOOOPA3HBIX TEXHOJIOTHH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHS HOBBIX MAaTEPHAJIOB C 33/IaHHBIMU CBOMCTBAMHU U Apyrux. M3ydenue
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOydarommuxcs, B (HOpMUpOBaHHE YMEHUU MPUMEHSATHh HAYYHBIA METOJl MO3HAHUS TPHU
BBITTOJIHEHUY UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3uKM 1UIsI YPOBHS CpEIHEro 00IIero o0pa3oBaHus MOJIOXKEH PsT
uJel, KOTOpPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOECHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUM C HEW KypPC SIBISIETCS JTOTUUYECKH 3aBEPIIEHHBIM,
OH COJICP)KUT MaTepuall U3 BCEX pa3iesioB (U3UKH, BKIIOUAET KaK BOMPOCHI KIACCUYECKOMH,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUHM ¢ HEW MaTepuan Kypca (U3NKH OObEIHMHEH
BOKpYT (hu3nueckux Teopuil. Benymum B Kypce siBisiercss GOpMUpPOBaHUE MPE/ICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.



Hoess  eymanumapuzayuu. EE peanuzanus mpeanonaraeT  HCHOJIb30BaHUE
T'YMaHHUTApPHOTO MOTEHITMaTa PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHSA (HU3UKH C
pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PCHUCCKHMH, HPABCTBCHHBIMH H
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qusnku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHX MPUIOKEHUNH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes sxonoeusayuu peain3yeTcsi OCPEACTBOM BBEICHUS IJIEMEHTOB COJIEpKaHUS,
MOCBAMIEHHBIX JKOJOTUYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJOTHHA, a TakkKe OOCYXICHHs TPOOJIeM pariOHAIBHOTO
PUPOIOTIONIH30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

CreprKHEBBIMU dJIEMEHTaMU Kypca GU3UKH HAa YPOBHE CPEIHETO 00111ero o0pa3oBaHus
SBIIIOTCS (pr3ndeckue Teopuu ((GOpMHPOBAHHUE TPECTABICHUN O CTPYKTYPE MOCTPOCHUS
dusznueckorr Teopuu, poiH (yHIAMEHTAIBHBIX 3aKOHOB W MPHUHIIUIIOB B COBPEMEHHBIX
NPEJCTAaBIICHUSAX O TPHPOJAC, TPAHHUIAX TPHUMEHUMOCTH TEOPHH, JUISI OIUCAHUS
€CTCCTBECHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CuCcTeMHO-IeSITeTLHOCTHBIN MOJIX0/ B Kypce (PU3UKU peain3yeTcsl MpekJie BCero 3a
CYET OpraHu3aluu SKCIEPUMEHTAILHON JeaTelIbHOCTH oOydarontuxcs. [ns 6azoBoro
YpOBHS Kypca (PU3UKH — ITO HMCIOJIB30BAHUE CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MTporpamMme 1o Gpu3rke 00beAMHEHBI B
oOLUI CMHCOK YYEHUYECKUX MPAKTUYECKUX pabOT. BhiieneHune B yKa3aHHOM MepeyHe
7a60paTOpHBIX pabOT, TPOBOAUMBIX JII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS
y4acTHUKaMHU 00pa30BaTENIbHOTO MPOIecca MCXOMsl U3 OCOOEHHOCTEH IUTAaHMPOBAaHUS U
ocHareHus kabuHera ¢uzuku. [Ipum 3TOM oOecrneunBaeTCs OBJIAJICHHE O0YYaAOIIUMUCS
YMEHHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yAenseTcsl PEIICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4¥ C SIBHO 3aJJaHHON PU3NYECKOMN
MO/IEIIBIO, TIO3BOJIIONINE TPUMEHSITh U3YYCHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazzena Kypca, TaKk U HHTETPUPYS 3HAHUS U3 Pa3HbIX pasnenoB. JJis KayeCTBEHHBIX 3aa4
MIPUOPUTETOM SIBIISIIOTCS 3a/aHMsI HA OOBSICHEHUE MPOTEKaHUS (PU3NYECKUX SBICHUN U
MPOIICCCOB B OKPY)KAIOIICH JKWU3HU, TpeOyrommue BbIOOpa (HHU3WYSCKOW MOJENTd IS
CUTYaIlUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanibHO-TEXHUUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o01iero 00pa3oBaHusl TOKEH U3yYaThCS B YCIOBHSIX MPEAMETHOTO KaOuHeTa GU3HKN UITH
B YCJIOBHSIX MHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IWMKiIa. B
kaOuHeTe (GUBUKK JODKHO OBITh HEOOXOIMMOe J1abopaTopHOe O0O0OpyJAOBaHUE IS
BBITIOJTHEHUS YKa3aHHBIX B MpPOTpaMMe MO (PU3NKE YUCHHUYECKHX MPAKTHYECKUX padoT U
JEMOHCTpaMOHHOE 000PY/I0BAHHE.



JleMoHCTpallmoHHOE 000py/nOBaHHE (QOPMUPYETCS B COOTBETCTBUU C MPUHUIUIIOM
MUHUMAJIbHOM I0CTaTOYHOCTH U 00€CTIEYMBAET OCTAHOBKY MEPEUYHCIICHHBIX B TPOrpaMme
no (U3MKe KIIOYEBBIX JEMOHCTPALMM [JIs MCCIEIOBAaHUS HW3Y4YaeMbIX SBICHUN U
MIPOIIECCOB, IMIUPUUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHHU.

JIaGopaTtopHOoe 000pyAOBaHME AJII YYEHUUYECKUX MPAKTUUECKUX paboT hopMHUpyeTCs
B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEeYMBAETCA B pacyéTe OJHOr0 KOMILJIEKTAa Ha
IByX oOyvarouuxcs. TeMaTnyeckre KOMIUIEKTh 1a00paTOpHOro 000pyAOBAHMS JOJIKHBI
OBITH IOCTPOEHBI HA KOMIIJIEKCHOM MCIOJIb30BAHUM aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a
TaK)K€ KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUE IIU(PPOBHIX JIabopaTopHii.

OCHOBHBIMHM LIEJISIMU U3yYeHUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

(dopMHUpoBaHUE MHTEpECa U CTPEMJICHUS OOyYarolUMXCsl K HAyYHOMY HU3YUYEHHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE TMO3HaHUS U (OPMHUpPOBAHUE
UCCJIEN0BATEIBCKOTO OTHOUIEHUS K OKPY>KAIOIUM SIBJICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa HU3YYEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE YMEHHI OOBICHATH SIBICHUS C HUCIOJIb30BaHUEM (U3MUYECKUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUH O poJ (PU3MKH JJIT  Pa3BUTUS  APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUM.

JlocTrkeHue 3TUX 1esei o0ecreynBaeTcsl pelieHueM CIeAYIONIMX 3a/1ay B MpoIecce
U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro 001ero 0opa3oBaHus:

NpUOOpETeHHEe CHUCTEMbl 3HAHMK 00 oOumwMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJIEKYJISIpHYIO  (pu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;
dbopMuUpOBaHUE YMEHUN NPUMEHSITH TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHUS
duznueckux SBICHUW B MPHUPOAEC WU ISl MPUHATHSA MPAKTUYECKUX DPEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEHICHUS PA3TUYHBIX 33]a4 C SIBHO 3aJaHHOW (PU3NYECKON
MOJICNIbIO, 3a7ad, MOAPa3yMEBAIOIIMX CAMOCTOSTENIbHOE CO37aHue (HU3NIECKOM
MOJIEIH, aIeKBaTHOM YCJIOBUAM 3aJ]1auu;

MOHUMaHUE (PU3NIECKUX OCHOB M MIPUHITUIIOB IEUCTBHS TEXHUYECKUX YCTPOHUCTB U
TE€XHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUA U MPOBEIACHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu  WHGOPMAIHH,
OnpeJieNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBHM [JIs Pa3BUTUA YMEHHUH IPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha usyuenue ¢pusuku (6a30Bbiil ypoBeHb) B 11 kitacce — 68 yacoB (2 yaca B HE/IEINIO).



[Ipennaraemslii B mporpamme no (pu3uke nepevyeHb Jad0paTOPHBIX U MPAKTUYECKUX
paboT SABIAETCS PEKOMEHIOBAaHHBIM, YUUTENb JENAET BHIOOpP MPOBEACHUS 1a00OpPaTOPHBIX
paboT U ONBITOB C YYETOM MHIUBHIYATbHBIX OCOOEHHOCTEN 00yUaromuxcsl.

IIpu peannsauuu padoyeil NporpaMMbl HCIOJIb3YeTCH 000pPy10BaAHUE
uudposoii adoparopun « Touka pocrar.

Oob6opynoBanue nudposoii 1adoparopuun «Touka pocta»

BecnipoBoaHoii MyJIbTHAATYHK 110 HU3MKe C 6 BCTPOCHHBIMM JaTYMKAMM:
e IludpoBoit naTuuk TemnepaTypbl C JUANa30HOM H3MEpPEHUsl He yxe ueM oT -20 1o
120 °C
e Iludposoit gaTunk abCOMIOTHOTO JaBJICHUS C JUANA30HOM M3MEPEHUsI HE YXKE YeM
ot 0 7o 500 kIIa
e J[aT4WK MarHUTHOTIO MOJS C AUANa30HOM U3MepeHHs He yxke ueM oT -80 1o 80 mTn
e JlaTynk Hamps>KEHUs C JUara3oHaMH U3MEpPEHHUs He yke yem: oT -2 o +2 B; ot -5
mo +5 B; or-10 1o +10 B; oT -15 1o +15 B
e JlaTynk TOKa ¢ AMANa30HOM M3MEPEHUs HE yxe ueM oT -1 10 +1A
e JlaTynk-akcenepoMeTp C oka3zaTeasiMu He MeHee yeM: £2 g; +4 g; +8 g

Cnatio 7

OTtaenbHBbIE YCTPOMCTBA:
e USB ocummiorpad, He meHee 2 kaHaios, +/-10 B

Akceccyapsbi:
e KaOenp USB coenuHUTEIBHBII
e 3apsaHoe ycTpoiicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1115 IpOBENEHUS SKCIIEPUMEHTOB

[IporpamMmmHoe oOecnieueHne

JlanHoe 00OpynOoBaHME HAXOAWT LIMPOKOE MPUMEHEHHE Ha ypoKax (HU3HKe, MepeyeHb
JIEMOHCTpaIii U JTabOPaTOPHBIX pabOT MPECTABICHBI B TAOIHIIC:

Obopyoosanue Pa3zoen Ilpumepor demoncmpayuii, onvimos u
cooepoicanus | 1abopamopHvix pabom
yuebHo2o
npeomema

«Quzurkay




Hugposoii oamuux

memnepamypol

11
Tennoswvie

Kiacc.

A6JIeHUA

Habnwoenue u obvacuenue onvimos,
obcydicoenue
cumyayuti,

NPAKMUYeCcKUx
0eMOHCMPUPYIOUUX
Pasiuunble 8UObl  Menio-nepeoayu:
Menionpo8oOHOCMb, KOHBEKYUIO,
usnyuenue. Hccreoosanue A671eHU

menioobmena npu cmemtuearHuu

XONOOHOU U 2opsvell  B0Obl.

Habnwooenue YCmManoenenus

menjioeozco pasroeecus Meofcdy

eopavell U XOJNOOHOU  BOOOL.

Onpeodenenue (uzmepenue)
KOU4eCmaea menjiomol, NOJIY4eHHO20
80001 npu MmenioooMene ¢ Hazpemvim
MEMANTULECKUM YUTUHOPOM.
Onpedenenue (uzmeperue) yoeibHOU

MenioemMKocmu eeuecmeda.

Hughposoi oamuux

aodcoIOmHO20 0as1eHUA

11

Jlasnenue

Kjacc.

MeEPObIX
mei,
arcuokocmeit
u 2a308

Uszyuenue 3asucumocmu  OasieHus
eaza om 00véMa u memnepamypbol.
H3yuenue ocobennocmell nepeoauu
oasnenus

meepobiMu menamu,

AHCUOKOCAMU u 2a3amu.
Uccneoosanue 3a6UCUMOCU
oasnenuss HCUOKOCMU OMm  27YOUHbL
no2pYAHCeHUs u NAOMHOCIU
AHCUOKOCIU. Okcnepumenmanvroe
obHapyiceHue ammocgheproco

0a61eHUA.

Jlamuuk-akcenepomemp

11
Mexanuuecku

Kiaacc

e SA6/IeHU.
Mexanuuecku
e Kkonebauus

Habnwooenue MEXAHUYECKO20

08UdCEHUsL  mena  OMHOCUMENbHO
pasuvlx men omcuyéma. H3zmepeHnue
cKopocmu u VCKOpeHUs.

I’lp}ZMOJZuHeﬁHOZO O08UICEHUSL.




U 8OJIHbI H3zyuenue xonebanuii Npy#ICUHHO2O

MAsiImHUKa

Jlamuuxku nanpaycenusn | 11 knacc. | Coopka u ucnvimanue
U MoKa, KOHCMPYKmOop | DneKmpuieck | d1eKmpuyeckou yenu noCmosHHO2O0
onsa npoeeoeHus | ue u | moka. Hsmepenue curvl  moka
IKCHEPUMEHM 06 MazHummsle | amnepmempom. Hsmepenue
ABNeHUs 9NEeKMPUYECcK020 HANPSIHCEeHUS.

B0ILIMMEMPOM. IIpogeoenue  u

00bsicCHeHue ONnbIMOo8,

O0eMOHCMPUPYIOWUX — 3ABUCUMOCTID
NEKMPUYECK020 CONPOMUBIEHUSL
NPOBOOHUKA OM €20 OJIUHbL, NIOWAOU
NONEpeyHoeo cevenus u mamepuaid,
Onpeodenenue pabombl
INEKMPUYECK020 moka,
npomekawwe2o  4epe3  pe3ucmop.
Onpeoenenue MOUWHOCMU
INEKMPUYECKO20 MOKA, 6blOeN1eMOoll
Ha pesucmope. Hccneoosanue
3A6UCUMOCIIU  CUII  MOKA — Yepe3
JIAMNOYKY OM HANPSNCEHUSL HA Hell

Jlamuuxk  maznumnozo | 11 knacc. | Mccnedosanue MACHUMHO20
nonsa Onexmpuueck | 83aumo0eucmaus NOCMOSIHHBIX
ue u | macnumos. H3zyueHue MacHUMHO20

MazHumHvle | noasi NOCMOSIHHLIX MACHUMO8 NPU UX

sA6J1eHUs 0b6veouHeHuu u pazoeieHuu.

IIposedenue Onwvimos,

O0eMOHCMPUPYIOWUX — 3ABUCUMOCHIb
CUNbL  83AUMOOCUCMEUSL KAMYWKU C
MOKOM U MA2HUma oOm Cuibl U
HanpaeaeHusi Mmoxa 6 Kamyuike

Kpome Toro, Ha ypokax (QU3UKH BO3MOXHO HWCIIOJIb30BAHHE IH(PPOBOTO
000pyAOBaHMS W3 KOMIUIEKTOB (P POBBIX JabopaTopuil Ipyrux HanpasieHui. Hampumep,
MCIIOJIb30BaHUE IU(POBOTO MHUKPOCKOMA ISl JAEMOHCTpAIlMU SIBIICHUH W MPOIIECCOB,
KOTOpPbI€ CJIOKHO HaOJI0/IaTh HEBOOPYKEHHBIM TIJa30M (MPOBEJAEHUE U OOBICHEHUE



OTBITOB, JIEMOHCTPUPYIOIINX KANWUISPHBIE SBICHUS W SBICHUA CMAauuWBaHUSA W
HECMaulBaHUA).

[Ipu wucnonb3oBaHuM UUPPOBBIX J1adOpaTopuil  HAOIIOAAIOTCS  CIEAYIOIINE
MOJIOKUTENbHBIE d(P(EKTHI: MOBBIIICHNE HWHTEIUICKTYAIbHOTO MOTEHIMANIA HIKOJIBHUKOB;
YBEIIMYMBACTCS TMPOIEHT OOYYarOIIMXCs, YYaCTBYIOIIMX B pPAa3IMYHBIX MPEIMETHBIX,
TBOPYECKUX KOHKYpCaX, MPOEKTHO-MCCIEA0BATENHCKON EATEIBHOCTH M TIOBBIIIACTCS UX
pe3yIbTaTUBHOCTb.



COIEPKXAHHUE OBYYEHUA
11 KVIACC

Paznen 4. JaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAs UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMoaeHCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bextop marmutHOW uHAyKUuu. [IpyHUMD Cyneprio3suuuy MarHUTHBIX nosed. JlnHum
MAarHUTHOM HWHAYKUMM. KapTuHa IJHMHUNA MarHUTHOM WHAYKUMM TOJs MNOCTOSIHHBIX
MAarHuTOB.

MarauTHoe 1oJjie IPOBOJAHUKA C TOKOM. KapTrHa TMHUNM UHAYKIUU MAarHUTHOTO TIOJIS
JUTMHHOTO MPSAMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKU C
TokoM. OnbIT DpcTena. BzaumoaelcTBue mpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOIynb W HampaBiieHUE. [[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SBieHUE AIEKTPOMArHUTHOW HMHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIMH.
DIIEKTPOABUKYIIAS CUJIA MHAYKIHUH. 3aKOH 3JIEKTpOMarHuTHOW nuaykiuu dapanes.

Buxpesoe anexkTpudeckoe moje. DIeKTPOABMKYIIAs CUJIa UHAYKIIUU B MPOBOIHUKE,
JIBHXKYILIEMCS [IOCTYNATEIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

[Tpasuiio Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHAYKIMH. DJIEKTPOABIKYIIAS CUIa CAMOUHIYKIINH.

DOHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUTBHI, AIEKTPOABUTATENb, YCKOPUTEIHN AJIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAS
IeYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMYA MAarHUuTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh 3JEKTPOABMIKYIIEH CWJIBI HHIAYKIUH OT CKOPOCTH HW3MEHEHHMS
MAarHUTHOTO MOTOKA.

SIBrIeHNE CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3ydeHne MarHuTHOTO IOJISI KATYIIKHA C TOKOM.
HccnenoBanne 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.
NccnenoBanue sBIEHUS 2JIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1eOAHUA

Konebarenbhas cuctema. CBoOOAHBIE MexaHWUYecKHe KoseOanus. ['apMoHuUeckue
koneOanus. Ilepuon, yvacrora, ammautyna u ¢asza xonebaHui. IIpyXKUHHBIA MasTHUK.
MaremMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHUYecKuX kosebanuil. IlpeBpamienue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarensubiit koHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KoJIeOaHUsI B H€aIbHOM
KOJe0aTeIbHOM KOHTYpE. AHAJOTHUS MEXIYy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusmu. @Popmyna TomcoHa. 3aKOH COXpAaHEHHMsS] OJHEPrUd B  HJIEATHLHOM
Kosie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamonux KojeOaHUsX. BBIHYXIEHHBIE MEXaHHYECKUE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

ITepemennblii Tok. CHHYCOUJIAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO
TOKAa. AMIUIMTYTHOE U ACHUCTBYIOIIEEC 3HAUEHNE CUIIbI TOKA U HANIPSKEHUS.

Tpauncdopmatop. [IpousBoacTBo, nepeaada u NOTPeOICHUE PICKTPUUECKON SJHEPTHH.
DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE JIIEKTpOdHEepruu. KynbTypa HCNOIB30BaHUA
AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU.

TexHuueckne ycTpoilCTBa M NMPAKTHUUYECKOE NPUMEHEHHE: JIEKTPUUYECKHI 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPOIEpeaay.

Jlemoncmpayuu

Uccnenoanne mapamMeTpoB  KojiebaTenpHONM  cUCTeMbl  (MPYKWUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HaGmoneHne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuorpaMMbl  (3aBUCUMOCTH CWJIBI TOKAa W HAIlpSKEHHS] OT BPEMEHH) s
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onaHC nipu mmocne10BaTeIbHOM COEIUHEHUN PE3UCTOPA, KATYIIKA WHAYKTUBHOCTH
Y KOHJEHCATOpA.

Mojenb TUHUY 3AEKTPOoNEpeaaUn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCMMOCTH MEPHOJa MalbIX KOJEOAHUW T'py3a HA HUTH OT JJIMHbI
HUTH U MacChl Ipy3a.

UccnenoBanne nepeMEHHOTO TOKA B LENH W3 IOCIEIOBATEIBHO COEOUHEHHBIX
KOHJIEHCATOPa, KaTyIIKHA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60TIHbL

Mexannyeckue  BOJHBI, yciaoBus  pacmpoctpaHenus. Ilepuon.  CkopocTtb
pacrpocTpaHeHus U JJIMHa BOJIHbI. [lonepeunbie U mpo0ibHbIe BOIHBL. MHTepdepeHius u
nudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI HM3JIYYEHHUS JJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenTtanus BekTtopoB E, B, V B anexrpomarauTHOil BosiHE. CBoMcCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaXEHHE, TMpeoMJICHUEe, MoJsapu3anus, Audpakius,
unrepdepeniys. CKOpoCTh 3EKTPOMArHUTHBIX BOJTH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHEeHNne 3JIeKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUIIBI paIUOCBA3U U TeNEeBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue  yCTpOHMCTBA M MPAKTUYECKOE  IMPUMEHEHHE:  MY3bIKAJIbHBIE
UHCTPYMEHTBI, yJIbTPa3BYKOBasi JMAarHOCTUKa B TEXHUKE W MEIULMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmronenne oTpakeHus M MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U YaCTOTOMH
KoJIeOaHMUIA.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, INPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsiMoMHEHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOMU
cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. [locTpoeHne n300paxeHui B IIIOCKOM
3epKae.

[Ipenomiienne cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIA [OKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHpii yroi mojgHoro BHyTPEHHETO
OTPAXKEHUS.

Hucnepcus cBeta. CioxHbIN cocTaB 6enoro ceera. LIBerT.

Cobuparomiue u pacceuBaroniye JuH3bl. ToHKass nuH3a. DOKyCHOE paccTosiHUE U
omnTHYEeCKas cuja TOHKOW JuH3BL [locTpoeHne wu300pakeHWd B COOMpAIONINX U
paccenBarouX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.



BonnoBass ontuka. Nutepdepenmusi cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJIIOJICHUS] MAaKCUMyMOB M MHUHHUMYMOB B HWHTEPPEPEHIUMOHHOW KapTUHE OT JIBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. JudppakuuoHHas pemeéTka. YcClIOBUE HAOMIOACHUS TJIAaBHBIX
MaKCHMYMOB TpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpoMCcTBa U MPAKTUUECKOE MPUMEHEHHUE: OYKH, JIymna, (poToarnrapar,
MPOCKIIMOHHBINA amnmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OMNTHKA, NU(PPaKIUOHHAs
peleETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacpOCTpaHEeHHE, OTPAKEHUE U TIpeIoMIIeHHE cBeTa. OnTuueckue
npuOOopBHI.

[lonHOEe BHYTpeHHEE OTpakeHue. Mojiellb CBEeTOBOAA.

UccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mopaenu MUKpOCKOTa, TeJIECKOIIa.

HaGmonenune naTepdepeHnn crera.

HabGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIIBIO TPU3MBI.

[Tony4yenue crexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokazaresns npeaoMiIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HaGmronenune nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHubl TPUMEHUMOCTH KJIACCUYECKOM MexaHUKd. [locTynarel crienuanibHOU
T€OPUU OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKYYME, IPUHIIMIT
OTHOCHUTEILHOCTH DUHIITEIHA.
OTHOCHUTEIHLHOCTH OJTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKpAIIICHUE JIJTHHBI.
DHEPrus U UMNYJIbC PEISATUBUCTCKON YACTHIIBI.
CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEJISTUBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®ortonsl. @opmyna [lnanka cBs3u sHepruM (PoTOHA C €ro YacTOTOW. DHEPrus H
UMITYJIbC (DOTOHA.



OtkpeiTue u wuccieaopanue ¢orodpdexra. Onbitel A. I'. CronetoBa. 3aKoHBI

dorordpdexra. VYpaBHenwe OiHmTeiHA I doToddPexra. «KpacHas rpaHHLIa»
dboTorddexra.

JaBnenue ceeta. OnwiTel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoicTBa U MpakTUUECKoe MpuMeHeHue: PoTornemMeHT, HoToAaTIHK,
COJIHEUHas OaTapesi, CBEeTOAUO/I.

Jlemoncmpayuu

®otor(peKT Ha YCTAHOBKE C IIMHKOBOM IMJIACTHUHOM.

HccnenoBanue 3akoHOB BHeUIHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Inanetapnas mozaens atoma. [loctynatel bopa. M3nyuenue u nornomienre (poToHOB npu
epEXoe aTOMa C OJHOTO YPOBHS SHEPrUu Ha pyroi. Buael criektpoB. CekTp ypoBHEN
SHEPIruM aTomMa BOAOpOAa.

BonnoBeie cBouctBa wactuu. Bomubl ne  bpois.  KopnyckynsipHO-BOJIHOBOMN
TyaJlli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckne yCTpPOICTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIN aHaIN3
(cTIeKTpOCKOIT), Ta3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmroneHne mMHEMYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI,  JTOKA3bIBAIOIIME  CJIOXKHOCTb  CTpoeHus  sapa. OTkpeiTHe
paanoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTtaBa pagrloaKTHBHOTO
uznydenus. CBoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. Biusaue pagnoakTUBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OTtkpeiTHE TIPOTOHA U HeWTpoHa. HykionHnas moxens siapa [elizenbepra—lBanenko.
3apsna sapa. MaccoBoe uuciio sapa. M30Tormsbl.

Anbda-pacman. DIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacman. ['amma-usmydeHue.
3aKOH paJMOAKTUBHOTO pacnaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SAnepHbie cuibl. [edext maccsl spa.

SAnepHble peakunu. Jlenenue u CUHTE3 S€P.



SAnepublii peakrop. TepmosinepHblii cuHte3. [IpoOaeMbl M MEPCHEKTUBHI SACPHON
DHEPTrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIAEPHON SHEPIETHUKH.

OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAa0JIIOIEHHS U PETUCTPALIUN AIE€MEHTAPHBIX YaCTHUL.

dyHaaMeHTadbHble B3auMoaeicTBus. EnqMHcTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne yCTpOHCTBA M NPAKTHYECKOE IIPUMEHEHME: JO3UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TynK HOHU3HUPYIOIINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanbel pa3BUTUS acTpoHOMHH. [IpUKIaZHOE W MHPOBO33PEHUYECKOE 3HAUYEHUE
ACTPOHOMUH.

Bun 38é31H0T0 Heba. Co3Be3aus, sipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE JBHUIKECHHUE.

CosnHeuHasi cucTeMa.

Connie. ConHeyHas akTUBHOCTh. McTouHuk sHepruu CoJiHIa U 3BE3M. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. J(Marpamma «CHEKTpajbHbIM KJIacC — CBETUMOCTBY. 3BE3/IbI
TJIABHOM TMOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» MJIs 3BE3[ IJIaBHOU
NOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEICTABICHUS O
IPOUCXOKAEHUU U 3BOTOLNN CoHIA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muieunsiii [1yTs — Hama [Nanaktuka. [lonoxxenue u asuwxenue CosHia B ['amakTuke.
Tunel ranaktuk. Pagroranaktuky u kBazapsl. YEpHBIE IbIPHI B iApaxX rajlakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus
bosbmoro B3peiBa. PenmkToBOE H3ITydeHUE.

MacmrabHas cTpykrypa Beenennoit. MeTaraimaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

HaGmronennst HEBOOPYXEHHBIM —TJIA30M C  HMCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUIOKESHU I JJIsi OTPEIeICHHs TIOJ0KEeHNUS HEeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O06o0aromee MOBTOPEHUE

Ponbs ¢u3ukm m acTpOHOMUM B SKOHOMHYECKOH, TEXHOJOTHYCCKOM, CONMAIBHOU U
ATUYECKON cdepax ACATEIBbHOCTH YEIOBEKa, POJIb M MECTO (PU3MKH W acCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, pOJb (PU3NYECKOW Teopurd B (POpMUpOBAHUU
MpeICTaBIeHUN 0 (PU3NIECKOM KapTHHE MUPA, MECTO (PU3NIECKOI KapTUHBI MUpPA B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPECTABIECHUN O IIPUPOJIE.

Me:xknpeaMeTHblIe CBA3H



N3yuyenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisercs ¢ y4ETOM
coJlepKaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMHU MAaT€MAaTUKH, OMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemmnule nonsimusi, CBSI3aHHbIE C U3yYEHUEM METOJI0B HAyYHOI'O MMO3HAHUS:
ABJICHUE, HAYyYHbIN (akT, runotesa, pusnyueckas BEIUMUYUHA, 3aKOH, TEOpHs, HAOJIOIeHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelnieHHEe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKUIUU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IMPOEKUMU HAa OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHbBIE
AIIEMEHTAPHBIX (DYHKIUH, MpU3HAKU MOAOOUS TPEYroJIbHUKOB, ONpE/EJeHUE IUIOAIN
ockuXx (¢uryp u o0bEMa Ten.

buonozus: snekTpuyeckue sIBICHUS B )KUBOW MPHUPOAE, KojebaTelbHbIe IBUKEHUS B
KUBOU MPUPOJIE, ONTHUYECKUE SIBJICHUS B KUBOM MpUpPOJE, NeUCTBUE PaUallui Ha KUBbIE
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00Pa30BaHUsl KPUCTATUIMYECKONW PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX DY, (POTOCHhEMKA
3eMHOM MOBEPXHOCTH, MPE/ICKa3aHNE 3eMIIETPSICEHUH.

Texunonoeua:  AWUHUM  DJEKTpONEpenay, TEeHepaTop  NEPEeMEHHOro  TOKa,
AJIEKTPOJIBUraTeNb, UHAYKIMOHHAS II€Yb, panap, paguolnpUEMHUK, TEJIEBU30p, aHTCHHA,
tesneoH, CBU-neus, MpoeKIIMOHHBIN annapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pus3ukay Ha YpoBHE CpeIHEro o01Iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOHKHO OOECHEYUTh JOCTHKEHUE CICAYIOMMUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHMsSI y4eOHOro mnpenmera «Du3nuka» TOKHBI
OTpaxaTb ~ T'OTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMON 1IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIECTBa, PACIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIIbHOCTH B
MPOIECCE peaii3allii OCHOBHBIX HANpPaBJIICHUN BOCIHUTATEIBHOU NESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKOW TMO3UIIMKA OO0YydYarolierocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaAULIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTH BECTH COBMECTHYIO JESTENHHOCTh B MHTEPECaxX IPa)kJIaHCKOT0 00IIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIMSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCHUICKHUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OILIGHHWBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIMTAHHUS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs OCTETHKY HAy4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpPEC K Pa3iIMYHbIM cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (UM3UKOW U TEXHUKOH, YMEHHE COBEpIlaTb OCO3HAHHBIA BHIOOp Oynmyuien
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOOOpa30BaHUIO B 00J1aCTU (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TJI00AIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAKOLIEHW Cpelle HA OCHOBE 3HAHUSA
L[eJIEW YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacHIMpeHre OIbITa ACSATENBHOCTH 3KOJOTMYECKOM HANpaBI€HHOCTH Ha OCHOBE
UMEIOIMXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME IIEHHOCTU HAy4YHOH MESITeIbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHHS
(GU3UKU OCYIIECTBISATh MPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIbHOCTh HHANBUYATbHO
U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (OPMYTHUPOBATh U aKTYaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
ONpPEAEATh LEJIH ACATCIBHOCTH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU UX JTOCTUKECHUS,
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPUBAEMBIX (PU3HMYECKUX
SIBIICHUSX,
pa3pabarbiBaTh IUIaH peEIICHHs MPoOJeMbl C YYETOM aHalM3a HMMEIOMINUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB LIEISIM,
OLICHUBATh PUCKU TMOCIECACTBUH JICATEIILHOCTH;
KOOPJAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSX PEAIHHOTO, BHUPTYaIbHOTO MU
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.
BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATUAMHU U METOJaMH (PU3MIECKOM
HayKH;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIEAOBATEIBCKOM M TPOEKTHON MAESITEIbHOCTH B
00nacTi (U3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IOUCKY METOJ/IOB
petieHus 3a1a4 (pU3NIecKoro coaepkaHusl, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMS,

BJIJIETh BUJIAMU JESTEILHOCTH TI0 MOJIYYCHHUIO HOBOTO 3HAHUSA, €TO MHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3MYHBIX yUYEOHBIX CHUTYyallUsAX, B TOM YHCIE TMPH
CO371aHUM YYEOHBIX MPOEKTOB B 001acTH (PU3KKH;

BBISIBJIATh NMPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3a/ady, BBIIBHUTATh
TUNOTe3y €€ pelIeHHs, HaXOAUTh apryMEHTBI JIJs T0Ka3aTelbCTBa CBOMX YTBEP)KICHUI,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TOJNyYEHHBIE B XOJI€ PEUICHHs 3alauyd Pe3yJbTaThl, KPUTUYECKU
OLIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a1aUM B 00pa30BaTEIbHON IEATEIHHOCTH,
B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh IPHOOPETEHHBIH OIBIT;

yYMETb MIEPEHOCHUTD 3HAHMSI IO (PU3UKE B MPAKTUIECKYIO 00JIaCTh )KU3HEIEATEIIBHOCTH,

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC MTOIXO/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI M 33/1a4H, IOMYCKAIOINE AIbTEPHATHBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJa/J€Th HAaBbIKAMHM TIONY4YeHHs HWH(OpMAIMKU (PU3UYECKOTO COJEpKAHUS U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBIATH IOUCK, aHAJM3,
CUCTEMAaTH3allMI0 W MHTEpPHpeTaluio HHPOpMAlMKM pa3IMYHBIX BUAOB U  (opm
Ipe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIOJIb30BaTh CpeACTBa MHMOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7]a4 C COOJI0ICHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEp)KaHUS B pa3iIMYHBIX (opMaTax ¢ y4y€TOM
Ha3HaueHUus WHOOPMAIMM M 1EJEBOM ayAWTOPUH, BBHIOMpas ONTUMAJIbHYIO (GopMy
MPEJCTaBICHUS U BU3YyAIU3AlUH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacno3HaBaTh MPEAMOCHUIKH KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PECHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh ¥ UCTIOIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIWBUYATBHON PabOTHI;
BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUI ¢ YUETOM OOLIMX UHTEPECOB U
BO3MOXHOCTEHN KaXKJI0r0 WieHa KOJUICKTHUBA;



NIPUHUMATh L€ COBMECTHOM NEATEIIbHOCTH, OPraHU30BBIBATH U KOOPIAMHUPOBATH
JNEUCTBUSA IO €€ NOCTUKEHUIO: COCTABIIATh IUIAH ACUCTBUM, PACHPENCIATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHUMBAaTh KA4eCTBO CBOETO BKJAJa M KaXXJOTO YYAaCTHHKA KOMAaHIbl B OOIIMI
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeIaraTb HOBBIE TPOEKTHI, OLICHUBATh UJIEU C ITIO3ULIMU HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaLMSX,
MPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepCcaAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEILHO OCYIIECTBIIATH MO3HABATEIHHYIO ACSATEILHOCT B 00J1acTU (PU3UKHU U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEILHO COCTABJISITh IIJIaH PEIICHUS pACUETHBIX U KAYECTBEHHBIX 33/1a4, [IJIaH
BBITIOJIHCHUSI TPAKTUYECKOW PabOThl C YUETOM HMEIOUIUXCS PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTCHUN;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;
JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pelIeHuE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYIULUM B 00JacTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOIM 00pa30oBaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISM;
BJIa/ICTh HABBIKAMH I[IO3HABATENIbHON pe(IIeKCMM KaK OCO3HAaHMS COBEPIIAEMbIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCITIOJIb30BaTh MPUEMBI pedIICKCHU JITISl OIEHKH CUTYAaIlNH, BEIOOpA BEPHOTO PEIICHMUS;
YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHATIU3€E PE3YIbTATOB ACATEIBLHOCTH;
MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH;
MPU3HABATH CBOE MPABO ¥ MPABO JAPYTHX HA OIMIHOKH.
B niporiecce nocTukeHHsI TIMYHOCTHBIX PE3YJIHTATOB OCBOCHHUSI POTPAMMBI 110 (PU3HUKE
JUISL YPOBHSI CpeaHero oOmero oOpa3oBaHUs y OOYYAIOMUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHMMAaTh CBOE 3SMOLMOHAIBHOE
COCTOSIHHME, BUICTb HAMpPAaBICHUS Pa3BUTHs COOCTBEHHOW SMOIMOHAIBHOW Cdepbl, ObITH
YBEpPEHHBIM B ce0¢;

CaMOpPETYIMPOBAHUSA,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb, yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aAaNTUPOBATHCA K DMOIMOHAIHHBIM
M3MEHEHUSM U TPOSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHE MOTHBAIIMH, BKIIOYAIONIEH CTpEeMIICHUE K JOCTH)KCHHUIO IIeNIU U YCIEeXY,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXKHOCTEH;

AMMATHH, BKIIOYAIONICH CTOCOOHOCTh MOHUMATh SMOIIMOHATIFHOE COCTOSIHUE IPYTHX,
YUYUTBHIBATh €r0 TPH OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO W
COTIEPEKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHHS C
APYTUMU JIFOBMH, 3a00TUTHCS, IPOSIBISITh HHTEPEC U Pa3peniaTh KOHMOIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 11 KJjacce TpeJIMETHBIC PE3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMCHUM |

JEMOHCTPUPOBATh Ha TpUMEpax poib M MecTo (U3MKH B (QopMUpPOBaAaHUHU
COBPEMEHHOW HAYYHOUW KapTUHBI MHUPA, B PAa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHIA,
B MPAKTUYCCKOW JESITETHLHOCTH JIIOJCH, IEIOCTHOCTh U €AMHCTBO (PH3MUECKON KapTHUHBI
MUDA;

YYUTBHIBATh TPAHUIIBl MPUMEHEHHS HM3YYCHHBIX (DU3MUECKUX MOJEINEH: TOUeUHBIN
AIIEKTPUYECKHIA 3apsl, JIyd CBETa, TOYCUHBI MCTOYHUK CBETA, SACpHAS MOJENb aToMa,
HYKJIOHHAsI MOJICJTb aTOMHOTO S/Ipa TIPU pelieHUH (PU3NIECKHX 3a71a9;

pacro3HaBaTh PU3NICCKHE SBICHUS (ITPOIECCHI) U OOBSICHATh HX HAa OCHOBE 3aKOHOB
AJIGKTPOJMHAMUKA W KBAaHTOBOW (U3HUKH: DJICKTPUYECKash MPOBOJUMOCTH, TEILUIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCHCTBHS TOKAa, B3aWMOJCHCTBHE MAarHUTOB,
AIEKTPOMArHUTHAasT WHAYKIIMS, JEUCTBHE MAarHUTHOTO TOJS Ha TPOBOJHHK C TOKOM U
IBUKYIIUNACA 3apsii, DJIEKTPOMAarHUTHBIE KOJI€OaHWS ¥ BOJHBI, MPSIMOJMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE, MperomMieHue, uHTepdepeHius, audpakuus u
MOJIApU3AIMsl CBETa, MUCIEpPCUsi cBeTa, ¢orodnekTpuueckuii 3ddextr (botodrddexr),
CBETOBOE JaBJICHHE, BOZHUKHOBEHHE JTMHEHYATOTO CIIEKTPa aTOMa BOIOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAS PaJMOAKTUBHOCTH;

OMMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUYECKHUE, MATHHUTHEIE,
ONTUYECKHE, DICKTPUYECCKYI0 MPOBOJAMMOCTD PA3IUYHBIX CpPEJ) W DJICKTPOMATHUTHBIC
SABJICHUS (ITPOLIECCHI), MCIONB3YS (U3MUECKUE BEIMYMHBI: DJIEKTPUUYCCKUAN 3apsll, CHIIa
TOKAa, OJJIEKTPUYECKOE HAMNPSIKEHHWE, DIEKTPUUYECKOE CONMPOTUBICHUE, PA3HOCTh
MOTECHIINAJIOB, AJIEKTPOABMIKYINAS CHiia, paboTa TOKa, MHAYKIIMS MAarHATHOTO TOJIS, CHJIa
Awmmiepa, cuna JlopeHmna, WHAYKTUBHOCTh KATYIIKH, DSHEPTHS JJICKTPUYECKOTO U



MarHUTHOTO TIOJICH, IEPUOJT M YacTOTa KoJIeOaHMiA B KOJIeOATEIbHOM KOHTYPE, 3aps/l U CHIIa
TOKa B MPOIIECCE TAPMOHUYCCKUX dJIEKTPOMArHUTHBIX KOJIeOanuii, HOKyCHOE pacCTOSTHUE U
ONTHYECKAs] CWJIa JIMH3BI, MPU ONMUCAHWW TPABHIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIB3YeMbIX BEIIMYWH, WX OO0O3HAYCHUS W CAWHUIIBI, YKa3blBaThb (HOPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIHMHAMM;

ONKMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, UCTONB3Ys (PU3HUCCKHEC
BEJIMYMHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJTHBI M YACTOTA CBETA, YJHEPTHUS U
UMITYyJIbC (POTOHA, MEpUOJa IMOoTypacnaja, SHEPTHsl CBS3M aTOMHBIX SJEp, NMPU OIMHMCAHUU
MPaBUIILHO TPAKTOBATh (PU3WYCCKHUIA CMBICT MCIOJIB3YEMBIX BEJIMUMH, UX 0003HAYCHUS U
CAVHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYH0 BEIUYUHY C
JIPYTHMH BEJIMYMHAMH, BEIYUCIIATH 3HAUCHUE (PU3HMUCCKON BETUIMHBL,

aHATM3UPOBATHh (PU3NUYECKHE MPOIICCCHI U SBJICHUS, UCIIONB3YS (U3HICCKUE 3aKOHBI U
NpUHIMIBL: 3akoH OMma, 3aKOHBI ITOCJICIOBATEIBHOTO W IMApaUICILHOTO COCAMHCHUS
NPOBOJAHUKOB, 3akoH JDkoyns—JIeHra, 3akoH 3JIGKTPOMAarHUTHOW WHIYKIIUH, 3aKOH
NPSIMOJIMHEHHOTO ~ PacIpOCTPaHCHUSI CBETAa, 3aKOHBI OTPAXKCHUS CBETa, 3aKOHBI
NPEJIOMJICHHSI CBETa, ypaBHCHUE OWHINTEWHAa i GorodddekTa, 3aKOH COXPAHCHHS
OHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPAaHEHUS JICKTPUUCCKOTO 3apsaa, 3aKOH
COXpaHEHHUS MAacCOBOTO 4YHCIIA, MOCTYNaThl bopa, 3aKOH pajuoaKTUBHOTO paciaja, NpH
ATOM pa3jinyaTh CIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
yclioBuUs (TpaHuUlIbl, 00JaCTH) IPUMEHUMOCTH;

OTpeJeNSITh HAMpaBlIEHHE BEKTOpa WHIAYKIMKW MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUIOCKMM 3€pKajioM, TOHKOMN
JIMH30M;

BBITIOJHATH AKCIIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3NYECKUX SIBJICHUIN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HW3MEPEHUI: Mpu HTOM (POpMYyIHUpPOBaAThH
npoOjeMy/3agady W THUIOTE3y YYEOHOro JIKCIepUMEHTa, COOHMpaTh YCTAaHOBKY U3
IPEITI0)KEHHOTO 000PY/I0BaHUs, TPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMBIE W KOCBEHHBIE M3MEPECHHS (PU3NYECKUX BEIMYUH, TIPH ITOM
BBIOMPATh ONTUMANIBHBIN CTIOCO0 M3MEPEHUS U UCIIOIh30BATh U3BECTHBIE METO/BI OLICHKU
MOIPELTHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJH30BAHUEM MPSIMBIX
W3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATHh YCTAHOBKY, GPUKCUPOBATH PE3YIbTAThI TOTyUYEHHON
3aBUCUMOCTH (PU3WUYECKUX BEIUYMH B BUJE TaOJUIl U TPAPUKOB, JENATh BBIBOABI II0
pe3yNbTaTaM HCCIICIOBAHUS;

coOmoaTh paBmwiIa 0€30MacHOro TPy/la MPU MPOBEICHUN HCCIEIOBAHUN B pamMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HMCCIEAOBATENBCKOW M TMPOCKTHOW JCSTEIBHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ta0OPATOPHOTO 000y I0OBAHHS;

pemiath pacu€THBIC 3a7a4d C SBHO 3aJIaHHOM (DM3WYECKOW MOJEIbI0, HCTONIB3YS
¢usznueckre 3aKOHBI W TPHUHIMIBI, HAa OCHOBE aHalIM3a YCJIOBHS 3aJladyd BBHIOMPATH



(pu3HUECKYIO0 MOJIEIb, BBIIEIATh (PU3NUYECKHUE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€
pelIeHusl, NPOBOAUTH pPACUETBl W OLEHUBATh PEAJbHOCTh MOJYYEHHOIO 3HAYEHUs
(bu3MYeCKON BEJIMUMHBIL;

pemarb KayeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUHUBYIO
LEMOYKY PAaCCYXJACHHUI ¢ OMOpON Ha U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE
SBJICHHUS;

UCIIOJIb30BaTh NpPHU pEHIeHUMH Y4YeOHBIX 3aJlad COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALIMY U MPEICTaBICHUS Y4eOHOU
U HAy4YHO-TIONMYJSApHOM uWH(}OpMANUHU, TMOIYYEHHOM U3 PpPa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOJydYaeMyt0 HH(POPMALIUIO;

OOBSACHATH MPUHIUIBI JEHCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO MCIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKHX U 3apyOeXHbIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOLIETO0 MHPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (PU3MKE B TOBCEAHEBHOM JKMU3HU IS
oOecrieueHusi 0€30MacHOCTH MpU OOpamieHMM C npubopaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHHUsS 3/I0pOBbsi M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUSI B OKpYKalolIeH cpelie;

paboTaTh B IpylIe ¢ BBIIOJHEHUEM Pa3IUYHbIX COLMAIBbHBIX POJIEH, IUIAaHUPOBATH
paboTy TPYIIbI, pAllMOHAIIBHO paclpeiesiTh 0053aHHOCTH U MJIaHUPOBATh JESATENbHOCTD
B HECTAHJAPTHBIX CHUTyalUsX, aJE€KBaTHO OLICHUBATh BKJIAJ Ka)KJOTO M3 YYACTHHUKOB
IpYIIbI B peHIeHUE pacCMaTpUBaeMon IPOOIIEMBI.









IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
Koaun
Ne 4ecTB Mara Hcnouan3oBanue
I 0 00opya0BaHHUSA
Tema ypoka H3Yy4YeH PyA
/ dacos | o neHrpa «Touka
1 ocTa»
Bce p
ro
TlocTogHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE. Jlamuux
1 MaruuTHO€ nosie. BeKTop MarHUTHOM UHIYKIUH. 1 MAPHUNMHEO20 OIS
JIvHMM MarHUTHOW MHAYKIIUU
9 MarauTHO€ 1oJie MPOBOIHUKA C TOKOM. OTIBIT 1 Hamuux
Dpcrena. BzaumoeicTBrE IPOBOTHUKOB C TOKOM MACHUMHO20 NOA
3 JlabopaTtopHnas pabota «/3y4eHrne MarHuTHOTO TIOJIsSt 1 Hamux
KATYIIRA C TOKOM» MASHUMHO20 NOJIs
JleficTBE€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM. Jlamuux
4 Cuna Amrmepa. JlabopatopHas padora «lccienoBanue 1 MASHUMHO20
JEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY nous
JleiicTBre MAarHUTHOTO TIOJISL HA IBHKYIIYIOCS JHamuux
5 3apsbkeHHyro yactuny. Cuna Jlopenna. Pabora cuist 1 MAZHUMHO20 NOJISL
Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok BekTopa Jlamuux
6 MarHuTtHOM uHAYKIMH. DJ1C nHayKimu. 3aKoH 1 MASHUMHO20
aNeKTpOMarHuTHOM uHayknu dapanes nous




JlaboparopHuas pabota «VccnenoBanue siBICHUS

JHamuux

7
AJIEKTPOMArHUTHON MH]TyKIIAN MACHUMHO2O NOJA
HunykrusHOCT. SIBNenue camonHaykuun. DJ1C JTamuux

8 CaMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO TIOJISI KATYIIKA MACHUIHO20 MO
C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHnueckne ycTpoiuCcTBa U UX IPUMEHEHHUE: i

amuux
MTOCTOSTHHBIE MAarHUTBI, JICKTPOMATHHTHI,

9 MAHUMHO20

AIIEKTPOBHUTATEIb, YCKOPUTEIH AJIEMEHTAPHBIX
noas
YaCTHI], HHAYKIIHOHHAS TIe€Yb

10 O6o0matomuii ypok «MarHuTHoOE moJe. Hamux
DNeKTpOMarHUTHAs MHIYKLIHS» MACHUMHOSO oM

1 KounTponsnas pabora o teme «MarauutHoe mosie. Jlamuux-
DNeKTPOMarHUTHAS UHIYKIIHSD) akcenepomemp
CB0OOOTHBIE MEXaHUYECKUE KOJICOaHMS.

amyuk-
12 | T'apmonuyeckue KoyiebaHus. Y paBHEHHE A
. akcenepomemp
rapMoHU4ecKkux kKosnebanuii. [IpeBpaiienue snepruu
JIaGopatopHas pabota «MccnenoBanue 3aBUCUMOCTH a
. amuuk-
13 | mnepuopaa ManbIx KoJIebaHUN Tpy3a HA HUTU OT JUTUHBI
akcenepomemp

HUTHU U MACChBI I'py3a»




Konebarenpubd KOHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM

14 Jamuuk-
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKTY axcenepomemp
MEXaHHUYCCKUMHU M DIICKTPOMArHUTHBIME KOJICOaHHSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
UIeaIbHOM KOJIe0ATeTbHOM KOHTYpe
I[MpencraBiieHHE O 3aTYXAIOMIMX KOJICOAHUSX.

16 Brinyxenable MexaHudeckue kojiebanus. Pe3onanc. HAamuux-

axcenepomem
BeIHYKIeHHBIE JIEKTPOMArHUTHBIC KOJICOaHUsI it 2

JMamuuku
[Mepemenubd TOK. CHHYCOUIANBHBINA TIEPEMEHHBIA Hanpa;@cenus u

17 | TOoK. MOIIHOCTB IIEPEMEHHOTO TOKA. AMIUTUTYIHOE moka,

3 KOHCMPYKmop
JICUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA M HAITPSHKEHHS
011 nposedenus
IKCHEPUMEHM 08
18 Tpaucdopmarop. ITpor3BoaACTBO, Tiepeaada u
HOTpeOIEHHE IIEKTPHUECKOM SHEPTUH
Jamuuku
VCTpOUCTBO U MPAKTHYECKOE TIPHUMEHEHHE Hanpascenusn u
19 moka,

QJICKTPUYCCKOTO 3BOHKA, '€HEpATOpa IICPEMCHHOT'O
TOKa, JIMHUM QJICKTpPOIICpCaayq

KOHCMpPYKmop
07151 npo6edeHuA
IKCnepUMenmos




DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 | »snekrposHeprun. KynbTypa ucmnonbp30BaHus
AJIEKTPOIHEPTUHU B IOBCEAHEBHOW KUZHU
MexaHu4ecKre BOJHBI, YCIIOBHS PACIIPOCTPAHECHHUS.

21 | Tlepuoxa. CkopoCTh pactpOCTpaHEHHS U JTHHA BOJHBI.
[Toniepeunsie U IPOI0JIHHBIEC BOTHBI

29 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

93 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTh.
[IIxana >MeKTPOMArHUTHBIX BOJIH

24 [TpuHIUIIBI paANOCBA3M U TeNeBUACHUA. PazpuTue
cpencTs cBsa3u. Pagnonokanus

25 | KowntpoawsHas paborta «KosebaHus 1 BOJTHBI»
[IpssMonMHENHOE pacpOCTPaHEHNE CBETA B

26 OJIHOPOJIHOM cpene. Toueunblil HICTOYHUK cBeTa. Jlyu
cBEeTa

97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHUHU B MIIOCKOM 3epKajie

08 [Ipenomnenue cBera. [lonHOE BHYTpeHHEE OTpaKEHUE.

Hpe[[eJ'ILHLII/IV YIroJi MOJIHOTO BHYTPCHHCTO OTPaKCHUA




JlaboparopHas padota «3MepenHue mokasaremns

29
MPETOMIICHHUS CTEKIIA»
bubnuoteka
30 JIunzel. [loctpoenue nzodpaxenuii B munze. opmyia LIOK
TOHKOM JIMH3BI. YBEJIMYEHUE JIMH3BI https://m.edsoo0.ru
[ffOcddle
31 JlabopaTtopHnast pabota «MccnenoBanue CBONUCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. ClokHbIN cocTaB 0e10ro cBeTa.
32 | IIBer. JJabopaTtopHas padota «Habmonenue
TIMCTIEPCUU CBETa»
33 HNutepdepenmus ceeta. {udpakums crera.
JudpakunoHnHas pemeTka
34 | TlomepeuHocTh cBeTOBBIX BOJH. [lonsipuzanus cBera
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS X
0€30MMacHOTO MPUMEHEHUS
36 ['panuIel MPUMEHUMOCTH KIACCUYECKOU MEXaHUKHU.
[TocTynatel criennaabHOW TEOPUU OTHOCUTEILHOCTH
37 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMelIeHne

BPEMCHHU U COKpAIICHUC IJINHBL



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

DHeprusi ¥ UMIYJbC PEISITUBUCTCKOU YyacTulibl. CBsI3b

38
MAacchl ¢ SHEPrUEU U UMITYJICOM. DHEPIUsl TOKOS

39 KonTponsnas padora «Ontuka. OCHOBBI CHEIMATILHOM
TEOPUU OTHOCUTEILHOCTU»

40 ®ortonsl. opmyna [1nanka. DHEprus U UMITYJIbC
¢dboToHa

41 OtkpbiTHE U HccaenoBanue pororpdexra. OnbITh A.
I'. CroneroBa

4 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHHA IS
dbotorddexra. «KpacHas rparuiay Gororddexra

43 JaBneaune cBeta. OnbiTe [1. H. JIeOGenena.
XHUMHYECKOE IEUCTBUE CBETA
Texuuueckue ycTpoHCTBa U MPAKTUYECKOE

44 | npumeHeHue: GOTOIEMEHT, (DOTONATUYUK, COTTHEUHAS
Oarapesi, CBETOHO/]

45 Pewrenue 3agau no reme «21eMEHThI KBAHTOBOM
OTITUKI

46 Monens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesiHMIO o-yacTull. [InanerapHas Moaens aToma

47 | TIloctynatsl bopa




48

N3nyuenue u noronieHue (poToOHOB MpU IEPEXoe
aToMa C OJJTHOTO YPOBHs SHEPIUH HA ApYyroul. Busl
CIIEKTPOB

49

BounnHoBbie cBOMCTBA yacTull. Bosiabl ne bpowiis.
Kopmyckynsipao-BomHOBOH tyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3JTy4CHHUE

50

OTtkpeiTHE pangnoakTuBHOCTH. OmbITH Pe3epdopaa mo
ONIPENIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3ITy4EHUS

51

CaoucTBa anbda-, 6era-, raMmma-u3aydeHus. BousHue
PaJMOAKTUBHOCTH HA KHUBBIC OPTaHU3MBI

52

OTkphITHE TPOTOHA M HEUTpOHA. M30TOTBI. ANb(a-
pacnaj. DJIeKTPOHHBIM U MO3UTPOHHBIW OeTa-pacma.
lNamma-uznydyenue

53

DHeprus CBS3U HYKJIOHOB B sijipe. SIIepHbIe peaKlUH.
SAnepubin peaktop. [IpodieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SIIEPHOU SHEPTETUKU




54

OnemeHTapHble yacTULbl. OTKPHITHE O3UTPOHA.
Metoapl HAOMIOACHHUS U PETHCTPALIUH 3JIE€MEHTapHBIX
yactull. Kpyrieiii cton «DyHIaMeHTalbHbIE
B3aMMOICUCTBUS. ENMHCTBO (DM3NUEeCKOU KapTHHBI
MHUpa»

55

Bun 3Be31H0r0 HeOa. Co3Be3nus, spKue 3BE3bI,
IUIAHETHI, UX BUJINUMOC IBUXXCHUC. COJ'IHCLIHaﬂ cucreMa

56

Comnrte. ConmHeuHast akTUBHOCTh. VICTOUHHK SHEPTUU
CoJHIIa U 3BE3]1T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
TJIaBHOM MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE CTpOeHUE
3B€31. COBpeMEHHBIE TPEACTABICHHUS O
MPOUCXO0XKACHUHU 1 3BoJItoIMK COJIHIIA U 3BE3]

58

Mineunbin [Iyte — nama [Manakruka. [Tonoxxenue u
nexenue Connna B ['anaktuke. ['anaktuku. YepHbie
JBIPBI B SApax rajlakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBa. PennkToBOo€E n3nydyeHnue. Meraranakruka

60

HepeI_HCHHLIC Hp06JICMBI ACTPOHOMUU




KonTpomnpHas pabora «9IeMeHThl aCTPOHOMUU U

61 1
acTpOoUBHKI
O6o06maromuit ypok. Ponb ¢usuku n actpoHOMUM B

62 | SKOHOMHYECKOW, TEXHOJIOTHUECKOH, COIUAIBHON H 1
ATHYECKOU chepax AeATEIbHOCTH YeJIOBeKa

63 O6o06maromuit ypok. Ponb 1 Mmecto pusuku u 1
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUPA
O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B

64 | ¢dopMHupPOBaHWUH MPEACTABICHUIN O QU3HUCCKOM 1
KapTUHE MHpa
O6o0matomuii ypok. Mecto pU3n4ecKor KapTHHBI

65 | mwupa B 00IIEM PSITy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 PesepBHeIil ypok. MaruuTHoE mnoJie. 1
DNeKTpOMarHUTHASI UHTYKIIHS

67 PesepBHblil ypok. Ontuka. OCHOBBI cCieMaIbHOM 1
TEOPUH OTHOCUTEIILHOCTH

68 Pesepnbrit ypok. KBantoBas ¢usuka. DneMeHThI 1
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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