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BBenenue

B cucreme ecTeCTBEHHOHAy4yHOro 00pa3oBaHUs (HU3MKA KaK y4eOHBI
npeaIMeT 3aHUMaeT Ba)KHOE MECTO B (DOpMHpPOBAHMHM HAYYHOTO MHPOBO33PEHUS,
COOCTBEHHOW MO3UIIMU OOYYAIOIIMXCS MO OTHOMICHHIO K (DU3MKO-TEXHHUYECKON
uHPOpPMAITH, TTOTyYEHHOW M3 Pa3HBIX HCTOYHHUKOB, B 03HAKOMJICHUU C METOJaMH
HAYYHOTO TIO3HAHWA, (U3MUYECKMMH OCHOBAaMH COBPEMEHHOTO TPOHM3BOJICTBA.
YcnenHocTh M3y4eHHUs MpeAMETa CBsA3aHa C OBJIAJCHHEM OCHOBAaMH y4eOHO-
UCCIICIOBATENILCKON JIEATEIBPHOCTH, TPUMEHEHHUEM IIOJYYCHHBIX 3HAaHUN TMpH
PEIICHUN TEOPETHYECKHUX M MPAKTUICCKUX 3a/1ad.

['maBHO# ’k€ 1EIbI0 TPENOAaBaHWsI W HM3YYCHHUS ACTPOHOMHUH SIBISICTCS
dbopmupoBaHre y  OOydYarOIMXCS  IEJIOCTHOTO  €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, TOHUMAaHUS MMPHYUHHO-CIICJACTBEHHBIX CBS3CH MPOHMCXOJSAIINX B
IPUPOJIe TIPOIIECCOB M PA3BUTHE TAPMOHUYHON JTMYHOCTHU. [loBBIlIIeHHEe 06a30BOTO
YPOBHSI aCTPOHOMHYECKON TPaMOTHOCTH HEOOXOJMMO ISl TTOJTHOIICHHOW YKU3HU
KaXIOrO0 4YeJIOBeKa B COBPEMEHHOM OOIIECTBE, aJEKBATHOTO BOCHIPHUATHS
pasHOPOAHOHN HH(DOPMAIH B COBPEMEHHBIX HHPOPMAIIMOHHBIX TOTOKAX.

JlaHHO€  WMHCTPYKTHBHO-METOAMYECKOE MHUCHhMO  pa3paboTaHo s
o0meoOpa3oBaTeNbHbIX — OopraHu3anuii  benropoackoit  obmacth ¢ IENbIO
pa3bsCHEHUS! HOPMATHBHBIX JOKYMEHTOB (penepanibHOTO M PETrHOHAIBHOTO
YPOBHEW, TMpenocTaBieHUss HHGOPMAIMM IO  METOAMYECKUM  acCIeKTaM
IpernojiaBaHusi M O0ECleYeHUs EJMHOTO O00pa30BaTENILHOTO IPOCTPAHCTBA B
benroposnckoit obmacti mo y4ueOHbIM mpeameraM «DH3MKa» U «ACTPOHOMUS.
[TncbMO paccMOTpPEHO Ha 3aceJaHWM CEKIUM y4YUTeNed (HU3MKU PEerHOHAIBHOTO
y4eOHO-METOIMUECKOTO OOBEIMHEHHS MO o0leMy oOpazoBaHuio benropockoit
obnactu (mpotokoi ot 03 uroHs 2021 roma Ne 2),

B 2021-2022 yyeOHOoM roay peanusyroTcsi 00pa3oBaTeNIbHbIE MPOTPaMMbl Ha
ocHose ®I'OC OO0 u ®I'OC COO.

|. HopmaTuBHBIE IPAaBOBbIE AKTHI, perJiaMeHTHPYIOLIHeE 1eATeJbHOCTh
PYKOBOJSIIIMX M NeJArOrH4ecKuX pa00THUKOB

[IpenmeTHoe  oOydyeHne B 00II€0Opa30BATENbHBIX  OpPraHU3ALMAX
benropoackoit obnmactu B 2021-2022 yyeOHOM TOAY OJDKHO OCYIIECTBISITHCA B
cootBeTcTBUM ¢ DenepanbHbiM 3ak0HOM Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoi
deneparuny, HOPMATHBHBIMH W WHCTPYKTUBHO-METOAMUYECKUMH JTOKYMEHTAMHU
MunucrepctBa npocenieHust Poccuiickoit denepanuu, aemapraMenTa 00pa3oBaHus
benroposackoit ooactu (rpuioxeHue 1).

1. ®opMupoBanue nepevHsi y4eOHMKOB U Y4eOHBIX MOCOOMIt
BriOop yueOHMKOB M y4YEOHBIX IMOCOOMN OTHOCUTCA K KOMIIETEHIIUU

oOpa3zoBaTeILHON OpraHu3alii B COOTBETCTBUU C MyHKTOM 9 vactu 3 crtaThu 28
OdenepanibHOro  3akoHa «0O0 oOpazoBanuu B Poccuiickoit  Denepanumy.



OO6pa3zoBartelibHbIC OpraHU3AIlMU BIIPaBe BHIOMPATh YUeOHUKH, yUeOHBIC TTOCOOUS,
MaTepuaibl U HWHBIE CpPEICTBA OOYYEHUS M BOCIHUTAHHUS B COOTBETCTBUM C
o0pa3oBaTeabHON MPOrpaMMoii U B MOPSJKE, YCTAHOBICHHOM 3aKOHOATEIbCTBOM
00 oOpaszoBanuu. Ilpu 3TOM HEOOXOIMMO YUYUTHIBATH, YTO MpPEAMETHAS JIMHUS
paccunTaHa B OCHOBHOM IkoJjie Ha 3 roaa oOydenus (7, 8 u 9 knaccel), B cpeiHen
mikojie — Ha 2 rojia ooydenus (10 u 11 kimaccsr). [lenaroru o6meo0pa3oBaTeIbHbBIX
OpraHu3alyid JOJDKHBI IJIAaHUPOBATH OPTraHU3ALMI0 00pa30BaTENBHOrO IMpoIlecca,
onupasich Ha (peaepanbHbIi epeUeHb.

B denepanbHblif nepedueHb yueOHMKOB, PEKOMEHAYEMBIX K MCIOIB30BAHUIO
IpU peau3alui UMEIOIUX TOCYTapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTEIbHBIX
nporpaMM HauyajdbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpEeaHero oOIIero
oOpa3zoBaHus, yTBEPKJACHHOTO mpukazomM MunnpocBenieHus Poccuu Ne 254 ot
20.05.2020 r. (pen. ot 23.12.2020 r.) BONUIM CleayIONUE YYCOHUKU O (U3UKE
(mpusoxkeHue 2) U aCTPOHOMUU (IIPHUIIOKECHHE 3).

CornacHo nyHKTy 4 ctathu 2 denepanbhblii 3akoH OoT 26 mas 2021 roga
Ne 144-®3 «O BHecenun uzMeHeHuil B deepanbhbiii 3akoH «O0 00pa3oBaHUU B
Poccuiickoit  ®enepanuny y4eOHHKH, KOTOPbIE HCIONB3YIOTCSA Ha JICHb
BCTYIUICHHS B cuily DeepaibHOro 3aKOHa OPraHU3aIUsIMU, OCYIIECTBIISIOIIMMUI
00pa30oBaTeIbHYIO JIEATEIBHOCTh 110 UMEIOIIUM TOCY/IapCTBEHHYIO aKKPEIUTAIIUIO
oOpa3oBaTeIbHBIM MporpaMMaM CpeaHero MpodecCHOHATIBHOIO 00pa3oBaHus,
peanu3yemMbIM Ha 0a3e OCHOBHOTO 0OIIero oOpa3oBaHUs WM MHTETPUPOBAHHBIM C
o0pa3oBaTeIbHBIMU MPOTPaMMaMUd OCHOBHOTO OOIIEr0 M CPEIHEro oOIlero
oOpa3oBaHus, IPU OCBOCHUM YUEOHBIX MTPEAMETOB, KYpCOB, AUCLMIUIUH (MOAYJIEH)
OCHOBHOTO 001iero oOpa3oBaHuss W (WiM) cpeaHero oOiiero oOpa3oBaHUs,
JOMYCKAIOTCA K MCIOJB30BaHUIO TMPHU peau3alli YKa3aHHbIX MporpamMmm 1o 1
ceHTsaops 2025 rona.

B cootBerctBum co crateerr 18 denepanbHoro 3akona Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit ®enepanum» B 00pa30BaTENbHBIX OPTraHU3AIUSIX
HapsAy C TICYaTHBIMU  yYE€OHBIMH  HM3JAaHUSIMA  MOTYT  HMCIOJIb30BAThCS
anekTpoHHble. O0paiaeM BHUMaHUE, YTO MCIOJIb30BAHUE DJIEKTPOHHOU (HOPMBI
y4eOHUKA SIBJISICTCS TIPABOM, a HE OOS3aHHOCTHIO YYACTHHKOB 0Opa30BaTEIbHBIX
OTHOLIECHHUM.

I11. Opranuzanus ypouHoii U BHEYPOYHOU 1eSITeIbHOCTH
no yueOHoMy npeamery «Puszuka

B cootBerctBUM ¢ ®I'OC OOO yueOHbIN mpeamer «Dusuka» SBISICTCS
00s13aTeNIbHBIM I U3YyYEHHsS] BCEMH OOYYarOIIMMMUCS, MOJTYYarOIMIMMU OCHOBHOE
oOmiee 00pa3oBaHWE, W CIYKHT CTPYKTYPHBIM KOMIIOHEHTOM 00s3aTeIbHOM
MpeIMETHOW 00sacTh ydeOHOTO TUTaHa OCHOBHOTO 00IIero oOpa3oBaHUs
«EcTecTBeHHOHAYYHBIE TTPEAMETHI.

B cootBerctBun ¢ ®I'OC COO yuebOnbiii mpeamer «Duszmka» BXOIUT B
coctaB npeaMeTHo obnactu «EctecTBeHHBbIE Hayku». Ero m3yueHue B crapiieit
IIKOJIE TIPEAToaraeTcsi Ha 0a30BOM WJIH YTITYOJICHHOM YPOBHE.



Ha yrnyOnennom ypoBHe yueOHBIM mnpeamer «Du3uKa» H3ydaeTcs: Kak
Hay4yHas JUCIHUIUIMHA, MMEIOIas HEMOCPEACTBEHHOE OTHOILIECHUE K OyayIiei
HAy4YHOM WJIM HHXXEHEPHOM mnpodeccuoHanbHOM cdepe  AesITeIbHOCTH.
OOHoOBIIEHHE COJEp>)KaHUsS 37eCh — BBEJIEHHE BOIIPOCOB, CBS3aHHBIX C
COBpeMeHHOU (u3ukoi. Peanuzaiusi cUCTEMHO-IEATEILHOCTHOTO TOJX0/a IMPHU
npenojlaBaHuu yueOHoro npeamera «Pu3nkay Ha yriyOJIeHHOM YPOBHE JOJDKHA
0a3upoBaThC ~ HAa  HCMHOJB30BAHUM  CAMOCTOSITEIBHOTO  YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOUYAIONIET0 (DpOHTAIBbHBIEC JIA0OpaTOpPHBIC PabOTHI M PadOTHI
IMpakTUKyMa KaK IIOCTOSHHO JAcHCTByMomiero (Qakropa 00pa3oBaTelIbHON
JEATEIIbHOCTH.

[Ipu ocBoeHMm Kypca (pU3WKH HA YPOBHE CpPEIHEro 00Iero oOpa3oBaHUS
dbopmupyeTcsi  KOMIUIEKC  OOpa3oBaTebHBIX  pPE3yJIbTaTOB:  MPEIMETHBIX,
METANPEIMETHBIX U TUYHOCTHBIX.

TpeGoBanus K TMpeAMETHBIM pe3yjbTaTaM OCBOEHHsS 0a30BOro Kypca
¢usuku B cootBercTBUM ¢ PI'OC COO, a Takxke cojpepkaHue yaueOHOro npeamera
Ha 0a30BOM M YTIIyOJICHHOM YPOBHE OTPa’KE€HbI B IPUIIOKEHUH 4.

B coorBerctBun ¢ npukazoM MuHHCTEpCcTBa IpocBelieHus Poccuiickon
®enepanuu ot 11.12.2020 roma Ne 712 «O BHECEHMM MU3MEHEHUN B HEKOTOPHIE
dbenepaibHble  TOCYJapCTBEHHBbIE  O0Opa3oBaTelIbHBIE  CTAaHIAPTHI  OOIIETO
oOpa3oBaHus IO BOMPOCAM BOCHUTAHUSI OOydYaroIIUXCs» pabodyue MporpamMMbl
Y4EOHBIX MTPEAMETOB, KYpCOB JOJDKHBI COACPKATh:

1) mnanupyeMbie pe3yabTaThl OCBOCHUS YUYEOHOT0 IpeaAMETa, Kypca,;

2) coaeprkaHue yueOHOTo peIMeTa, Kypca;

3) TemaTHuecKoe IUTAaHMPOBAHHWE, B TOM UYHCIE C Y4yeToM paboueit
nporpaMMbl BOCIUTAaHMS C YKa3aHUEM KOJIMYECTBA YacOB, OTBOJAUMBIX Ha
OCBOCHME KaXIOU TEMBI.

I[Ipumepsbl 3JIEKTHBHBIX KYPCOB

JloctaTouyHO OOLIMpPHOE coaepxkaHue ydeOHoro mpeamera «Pusukay s
yrayOJeHHOTO YpOBHS M3y4Y€HHUS, a TaKKe clladasi MOJArOTOBKAa OOYYalolIUXCs B
o0JacTu pemieHus 3aj1ay 1no Gpu3uke M peanuzanuu PU3NYECKOro dKCIEePUMEHTA,
MO3BOJISIET JIONOJIHATh M3Y4YeHUE (PU3MKU PA3JIMYHBIMHU 3JEKTUBHBIMH KypcaMu.
DNEeKTUBHBIE KYpChl MO (U3MKE MOTryT OBITh MOCBAILIEHBI JUOO BOMpOcaM
opraHu3anuu (pU3NYECKOTO IKCIEPUMEHTA, YTO MO3BOJUT Takxke Oosee riryOoKo
OCBOUTH COJIEp)KaHUE y4eOHOTO MpeAMETa, PEIICHUIO 3a/1ady 1o (U3UKE, a TaKKe
IIPAKTUYECKUM IPUIIOKEHUSM JTOM HAayKU B COBPEMEHHOM TexHuke. [Ipu sTom
Ba)KHO YUYECTh IPUMEHUMOCTH U3ydyaemoro marepuaia Ha ' MA no ¢pusuke.

Ha odwummansaom caiite OIAOY IO  «benldPO» B pasnmene
«Meroanueckas KONMUIIKa» Pa3sMEIICH AJICKTUBHBIA UHTETPUPOBAHHBIN KypC IS
11 xmacca «I'paHuM COMPUKOCHOBEHUS» (MaremaTwka, (U3NKa), pa3padOTaHHBIN
negaroramu  benropoackoit obmactu M.FO. Tomyb6eBoit u T.A. UepnobaeBoit
(https://beliro.ru/deyatelnost/metodicheskaya-deyatelnost/virtual-



https://beliro.ru/deyatelnost/metodicheskaya-deyatelnost/virtual-cabinet/metodicheskaya-kopilka

cabinet/metodicheskaya-kopilka). B mocobuu coaep:KuTcsi aBTOpcKasi mporpaMma
U TEOPETUYECKUI MaTepual.

B oOpa3zoBarenbHOM A€STEIBHOCTH YUUTENb, OPTaHU3ys CBOIO JEATEIbHOCTD
N0 KOHTPOJIO 3HAHUW OOYYaIOIMXCS MPU H3YYEHUU TMpeAMeTa, IUIAHHPYET
KOJIMYECTBO TEKYIIMX (TEeMaTHYECKUX) U HUTOTOBBIX KOHTPOJIBHBIX pabOT B TOMU
dbopme, kortopas mnpenycmMoTpeHa B llomokeHHMM O TEKylIeM KOHTpOJe
oOy4Jaroruxcs B 001eo0pa3oBaTeIbHON OpraHU3aIiy.

BHeypouHass AesATENBHOCTh  SIBIISCTCA  OOSA3aTEIBbHBIM ~ KOMITOHEHTOM
peann3alnyud OCHOBHBIX 00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO OOIIEro U
CpeaHero oo1iero oopa3oBaHus.

Hanbonee pacnpoctpaHeHHbId B 0011€00pa30BaTEIbHBIX OpTraHU3aUIX
kypc B.A. Opnosa, I0.A. CaypoBa «Mertoasl penieHus: (U3UUECKUX 3a7TaW»
MO3BOJISIET pa3BUBATh yMEHUE pemaTh (U3HUECKUEe 3a7aud JIHIIb  IPU
c(hOpPMHUPOBAHHBIX AHATUTUYECKUX HABBIKAX, YMEHUU BBICTpAUBaATh (U3HUECKYIO
MOJieIb 3a/1auu. JlaHHBIN Kypc peKOMEeHIyeTcs sl peanu3anuu B 9 - 11 knaccax.
Jnst  popMupoBaHUS OTIEIBHBIX COCTABJISIONIMX HABbIKA pEIICHHS 3ajad
HE0OXOMMBI y3KOTEMAaTUUECKHE KypChl, HAMPABIICHHBIE HA N3YY€HHE KOHKPETHBIX
SBJICHUI Uiu TiporieccoB. Cpesiu KypcoB MOXKHO Ha3BaTh

— JUTsl YPOBHSI OCHOBHOT'O 00111€T0 00pa30BaHUsL:

— «M3mepenne pu3ndeckux BEMHUUHy»; « DyHIaMEHTATbHBIC DKCIICPUMEHTHI
B (hm3mdecKkoit Haykey; « DU3HKa B CAMOCTOSITCIIBHBIX HCCIICIOBAHUIX),

— JIJISl YPOBHS CPEHET0 00IIero o0pa3oBaHus

— «[IpuHUn cynepno3unuu npu penieHur GU3NUecKuX 3amaud», « AHAIU3
XapaKTEPUCTHK KOJIEOATEIHHOTO JIBMIKEHUS TMPU PEIICHUU 3a7a4 MO0 MEXaHUKE U
ANEKTPOJUHAMUKEY U T.J.

[Ipy miaHupoOBaHUM BHEYPOUHBIX (OPM JEATEIBHOCTH MO (PU3HKE 0c000e
BHUMaHHE HEOOXOJIMMO YAENATH 3aHATHSM, HaMpaBJIEHHBIM Ha (OPMHPOBAHHE
TEXHUYECKOH KYJIbTYPhI, HABBIKOB KOHCTPYHPOBAHUS U MOJCITHPOBAHUS.

CrnenyeT yuuThIBaTh, YTO B OpraHM3AIMHM y4eOHO-MCCIIENOBATENBLCKON U
MIPOCKTHOM JEATEIHLHOCTH MO (U3MKE W3 MHOTO0Opa3ws BUAOB HCCICIOBAHUN M
MIPOEKTOB 1€JIe€CO00Pa3HO BBIACIUTH T€, KOTOPhIEe HanOoJIee MOTHO COOTBETCTBYIOT
OCOOEHHOCTSIM TpeaMeTra. TeopeTHdecKue TPOEKThl M HCCICNOBAHUS HOCST
pedepaTUBHBIN XapakTep, HO B paMKax padOThl HaJl HUMU OOYYArOIIUIICS TOJKEH
chopMyIMpOBaTh COOCTBEHHYIO TOYKY 3PEHHS IO paccMaTpuBaeMon mpodieme
WM TIPEJIOKUTH ITyTH UCTIOIB30BaHMS TIOJYUYEHHBIX B pa0OTe PE3yIbTaTOB.

KoHcTpyKkTOpCKME TPOEKTHI MPEANoiaraloT CO3/IaHue MAaTepUaIbHOTO
MPOJIYKTA. [TpuopuTeTHBI pa3paboTKu YCTaHOBOK TUTST HOBOTO
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa B KaOWMHETe (U3WKH, KOHCTPYHPOBAHHUE
MOJIeJIel YCTPOMCTB, UCXOAS U3 HUX OINUCAHUN B TMEPBOUCTOYHUKAX (TEIECKOI
HrroToHa, Mozenb mepBoro Tenerpada), TEXHUYECKUX CUCTEM ISl UCTIOB30BaHUS
B JABHEHIICH MEeATeTbHOCTH (METEOPOJIOTHUECKHIE YTOJIKH). DKCIIEPUMEHTATBHBIE
MPOCKTHI TPEAIOIAraloT HCIIOB30BAHUE OIBITOB M W3MEPCHHA, B TOM YHCIIC
HaIlpaBJICHHBIX HA TIPOBEPKY CTEIIEHN COOTBETCTBUS TCOPETUICCKUM PE3YIIBTATaM.

Cpenu ydueOHO-MCCIIeI0BAaTEIbCKUX padOT BaXXHO OOpaTUTh BHUMAHUE HA
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OKCIICPUMCHTAJIBHBIC  HMCCJICAOBAHUA 3aBUCUMOCTEHU (bI/ISI/I‘IGCKI/IX BCJINYHMH,
HU3MCPCHHC (l)I/I?)I/I‘ICCKI/IX BCIINYHUH N SKCIICPUMCHTAJIbHYIO IIPOBCPKY
(1)I/ISI/I‘ICCKI/IX 3aKOHOB U SaKOHOMepHOCTCﬁ.

IV. Opranu3anusi ypo4Hoi 1 BHEYPOUYHOIl 1eAITEJIbHOCTH
10 Y4eOHOMY NpeaAMeTy «ACTPOHOMUSD)

YueOHblii mpeaMeTr «ACTPOHOMHSA» OCTAaeTCAd OO0S3aTEeIbHBIM YYEOHBIM
IPEIMETOM, U3YyYaeMbIM B 00pa30BaTENIbHBIX OPraHU3ALMAX HA YPOBHE CPEIHETO
obmiero oopazoBanus. OTMETHM, YTO HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHHS
ocTaercs 670K «DIEeMEHTHI aCTPOHOMUN» B Kypce « DU3UKay.

[Ipeamer «ACTpOHOMHS» TMPEACTABIEH TOJBKO Ha 0a30BOM YpOBHE H
paccuuTaH Ha u3yuyeHue B TeueHue He MeHee 35 (34) yacoB 3a 2 rojna oOy4yeHus B
CTapuIei 1IKOJE, C YYeTOM CO3JAaHMs HEOOXOAMMBIX YCIOBUN ISl €r0 U3yUEHUs.
VYuurens cocTaBisieT COOCTBEHHYIO pabodyl0 MIporpaMMy B COOTBETCTBUHM C
MOJIOKEHUSIMA OCHOBHOM 00pa3oBaTENIbHOM MporpamMmbl OOIIEro 0O0pa3oBaHUS U
JOKAJIbHBIMM ~ HOPMAaTUBHBIMM  aKTaMd  OOpa30BaTENbHOW  OpraHMU3alUH.
PekoMeHnayeTcsi cocTaBiIATh IPOrpaMMy Ha MOJHBINA Kypc 00y4eHUsI.

VYyeOuplii Tiad npoduias oOydeHus U (WIM) UHAUBUIYATbHBIN Y4eOHBIN
wiaH JA0JKHBL coxepxaTth 11 (12) y4ueOHBIX MpeaMETOB M MpeaycMaTpuBaTh
U3y4YeHUE HE MEHEE OJHOr0 y4eOHOro MpeIMeTa U3 KaKI0i IpeIMETHOM 00IacTH,
onpenenenHoir ®I'OC COO. AcTpoHOMHSI OTHOCUTCA K YMCIY OOIIUX IJIs
BKJIFOUEHUS BO BCE YUEOHBIE MJIaHbI PEMETOB.

B yueOGHOM mpoliecce o0 acCTpOHOMHUHM MOTYT MCHOJIb30BAaThCs CIEAYIOIIHE
GopMBl  MPAKTHYECKOW  JESATENBHOCTU:  ACTPOHOMHMYECKHE  HaOMIOAeHUS,
npakTHueckue pabotbl. [lns mpoBedeHUs MpakTUYeCKUX paboT B paMKax
TPaJIULMOHHON  KJIACCHO-ypOYHOM (OpMBI M  OpraHu3alMMd  BBINOJIHEHUS
MPAKTUYECKUX pabOT Ha OCHOBE AaCTPOHOMUYECKMX HaOmoneHuii B Gdopme
JOMalIHel paboThl PEKOMEHIYeTCsl HCHOJIb30BaTh METOJIMYECKHE U yueOHbIE
ocoOuUsl, ABJISIOIINECS COCTABHOM YaCThIO0 y4eOHO-METOIUYECKOT0 KOMITJIEKCA.

KonunuecTBo mpaktuyeckux padoT 1o yyeOHOMY MpeaMeTy «ACTPOHOMUS»
JIOJDKHO COOTBETCTBOBATh MPUMEPHONW OCHOBHOM 00pa3oBaTeNbHOM IMporpamme
cpenHero obmiero oOpa3oBaHMsS WJIM aBTOPCKOM IporpamMme, Ha OCHOBaHHUH
KOTOPOM yUUTEJb COCTABIIAECT pab0UyI0 IPOrpaMmy.

[IpoBeaeHre TEMAaTUYECKOTO KOHTPOJISI IO ACTPOHOMHUHU OCYILECTBIISIETCS B
dbopme KOHTposbHOU padoThl. KommyecTBO KOHTpPOJBHBIX paboT, (opma wux
NpPOBENCHUSI W MEPUOAUYHOCTH  OMNpEAENAeTCs  JIOKIbHBIM  aKTOM
o01reo0pa3oBaTeabHON OpraHu3aly O NOPSAKe MPOBEICHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH O0YYaIOUTUXCS.

Bueypounast nesTenbHOCTh O aCTPOHOMUU MOXKET OBITh HampaBlieHa Ha
MOJIFOTOBKY OOYYaroUIMXcs K OJMMIIMAJaM pa3IM4HOrO YpPOBHS, M3TOTOBJICHUE
IPOCTEUIINX ACTPOHOMUYECKHX HMHCTPYMEHTOB M  IIPOBEJECHHE  HAy4HO-
UCCJIEI0BATEIBbCKUX HaOJII0ICHUH. ens Hay4HO-HCCIEA0BATEIbCKUX
HAOMIOJIEHNII — TOJy4YeHHe Hay4YHBIX JAHHBIX, B JajJbHEHIIEM MX aHaIu3 |



oOpaboTka.

Hayuno-uccnenoBarenbckue HaOMIOIEHUS MOTYT OBITh:

— cucremaruueckue (HaomoaeHue ComHila, IepeMeHHbIX 3Be3]);

— MaTpyJIbHBIMU (HAOIOICHHUE CEPEOPHUCTHIX 00IaKOB, KOMET);

— MU30IUYECKUMU (HAOII0ICHUE 3aTMECHHI).

Hay4dHo-uccnenoBarenbsckum HaOJIOICHUSM MPEIIEeCTBYET
HKCIIEPUMEHTANbHBIN  mpakTUkyM. Habop 3amauy mpakThKymMa 3aBUCHUT OT
npeanojaraeMod  IporpaMmbl  HAyYHO-UCCIEAOBATENbCKOW  paboThl U
WHCTpYMEHTaAJIbHOM 0a3pl. B mpoliecce BBINOJNHEHUS 3a/lad  MpaKTUKyMa
oOyyaromuecsi TMPUOOPETAIOT OMBIT pabOThl C MpPUOOpaMH, OBJIAJEBAIOT
OCHOBHBIMHU, OOIIMMH MPHUHIIMIIAMHU MOCTAHOBKHA U CAMOCTOSITEIBLHOTO PEIICHHUS
Pa3IMYHOrO poja HAOIIOEHUN U IKCIIEPUMEHTOB.

Haubonee pactpocTpaHEHHBIMH U JOCTYITHBIMHU HAy4YHO-
WCCJICIOBATCILCKUMHU  HAOMIOICHUSAMH ~ SIBJSIIOTCS ~ HAOMIOACHUS ~ METEOPOB,
cepeOpUCThIX 00JIaKOB, IEPEMEHHBIX 3BE3/I.

B pamkax BHEYpOUYHOW JEATEIBHOCTH II0 IPEAMETY BO3MOYKHO
W3TOTOBJICHHE CaMOJCIIBHBIX YHUBEPCATBHBIX YIJIOMEPHBIX HHCTPYMEHTOB,
pedpakTOpoB C 3aTEeMHEHHBIM JKpaHOM i 3apucoBku CoJIHIIA W APYTHX
aACTPOHOMHUYECKUX MHCTPYMEHTOB. Camo/IelIbHbIE YIIIOMEPHBIE MPUCTIOCOOICHNUS B
JaTbHENIIIEM MOXKHO HCIIOJIb30BaTh MPU MPOBEJACHUU CICAYIOMIUX MPAKTUYECKUX
pabor:

— U3MEPEHUE BBICOTHI HA3E€MHBIX COOPYKCHHH W YTJIOBBIX PACCTOSHHMA
MEXIy HAMU;

— U3MEPEHUE YIJIOBBIX PACCTOSHUN MEXKIy 3Be37JaMu M pa3MepoB (uryp
CO3BE3AUH B YIJIIOBOW MEPE;

— U3MEPEHHUE YTIIOBBIX PACCTOSIHUM OT JIyHBI M TUTAHET 10 COCEIHMX 3BE3]I
JUTSL OTIPE/ICNICHUS BEJIMYMHBI U HAIpaBIICHUS TEpeMelIeHus] Ha (POHE 3BE3THOTO
HeoOa;

— OTpe/IeNIeHnEe BHICOTHI JIYHBI U TUTAHET B pa3HOE BpEeMs CYTOK M B pPa3HbIC
JTHU B OJTMH U TOT K€ Yac;

— u3MepeHue BBICOTHI [10MsIpHON 3BE3MbI I ONPEACIICHHUS IIMPOTHI MECTa
HaOJTI0JICHUS U IPYTHE.

V. Peanmn3anus o0yuyeHusl ¢ IPUMEHEHHEM JJIEKTPOHHOT0 O0y4eHus 1
AUCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOT U

OOyuenne no mnpeameraM «Dusuka» U «ACTPOHOMUS» OCYIIECTBISETCS
B COOTBETCTBHM C NPHUKa30M (TOJOXKEHHEM) 00 OpraHu3aluy JUCTAHIIMOHHOTO
oOyueHusi, a TaKkKe JPYrUMH JIOKAJbHBIMH aKTaMH, YyTBEPKICHHBIMH
o0pa3oBaTenbHOI OpraHu3aluen.

Wudopmanus o pacnucaHud 3aHATHH, Tpaduke MPOBEACHUS TEKYIIETO
U HUTOTOBOTO KOHTPOJISA, KOHCYJIbTAIlMi MO Y4eOHbIM mpeameTam «Du3ukay



U «ACTpOHOMUS», JOJDKHA OBITH JIOBEJEHA 1O CBEACHHUS OOyYarouuxcsi U HUX
pOIIUTETEH.

B xone oOydenus, peaqn3yeMoro B JUCTAHIIMOHHOW QopMe, TOJKEH OBbITh
oOecrieyeH y4eT pe3yiabTaToB 00pa30BaTENIbHOIO MPolecca, KOTOPhIA MPOBOAUTCS
B DJIGKTPOHHOM QopMe, a TakkKe MOHUTOPUHI (HAKTHUECKOTO MPUCYTCTBUS
IIKOJIbHUKOB, OOyYaromuxcsi C TPUMEHEHUEM DJIEKTPOHHOTO  00ydeHwus,
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

[Tpu HEOOXOAMMOCTH TOMyCKaeTcsa UHTerpanus GopM 00ydeHHs, HalpuMep,
OYHOTO ¥ DJIGKTPOHHOTO OOY4YEeHHMsS C HCHOJIb30BAaHUEM JAHCTAHLMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUH.

VYueOHbie 3aHATHS (KOHCYIbTAIMH, BEOMHAPHI) 10 (U3HUKE U aCTPOHOMUHU B
JUCTAaHIMOHHOM (opMe pealn3yroTcsi, UCXOAs U3 TEXHUYECKUX BO3MOXKHOCTEU
oOpa3oBaTeabHOM Opranu3aiuu (Ha MKOJILHOM MOpTajie Wi HHOU miatdopme).

[TponomkuTeNnsHOCTD yueOHOro 3aHATHS cocTaBisgeT 30 MUHYT.

[legarornyeckum pabOTHUKAM PEKOMEHIYETCS:

— co37aBaThb M HUCIOJB30BaTh IPOCTEHIINE, HYXHbIE JUIsI OO0ydaroluxcs
AJIEKTPOHHBIE 00PA30BATEIbHBIE PECYPCHI;

— OCYILECTBIIATh TUCTAHIIMOHHOE B3aUMOJICHCTBUE C 00YUAIOIIUMHUCS B BUJIE
TEKCTOBBIX WJIM AYJUO PELEH3HM, YCTHBIX OHJIAMH KOHCYJIbTAIUH.

CornacHo . 2.10.2 CanlluH 2.4.3648-20 «CaHuTapHO-
AMUAEMHUOJIOTHYECKHE TPEOOBaHUS K OpPraHU3aLMsIM BOCIHTAHHMS M OOy4YeHUS,
OTJIbIXa U 03JIOPOBJIEHUS JeTel U MoJioaeku» «lIpu HCHOIB30BAHUM 3JIEKTPOHHBIX
cpenctB oOyuenus (DCO) ¢ pemoHcTpanued oOyyaromux (QUIbMOB, TPOrpPaMM
WIM WHOW wuH(poOpMalMy, NOpeaycMaTpUBarolled ee (QUKCAlMI B TETPaasx
BOCIIUTAaHHUKAMU U OOYYAIOIIMMUCS, MPOAODKUTEIBHOCTh  HENPEPHIBHOTO
WCITIOJIb30BAHUS DKpaHa HE JIOJDKHA MPEBBIIATh U ydanmxcs: 5-9-x kimaccoB 15
MUHYT.

OO6mrast mpoAOHKUTENLHOCTh Ucnosib3oBaHuss DCO Ha ypoke HE OJDKHA
MPEBBINIATH JIJIT MHTEPAKTUBHON MOCKU (it aerei crapiie 10 mer) — 30 MunyT;
KOMITbIOTEpa — s aetert 5-9-x kmaccoB — 30 mumyt, 10-11-x xmaccoB — 35
MUHYT.

B rnaBe 6 CanlluH 1.2.3685-21 «I'urueHuyeckue HOPMATUBBI 10
YCTPOUCTBY, COJIEPKAHUIO M PEKUMY pabOThl OpraHu3aluii BOCHUTAHUS U
oOy4eHMs, OTIbIXa W O3JOPOBJIECHHUS JETel M MOJIOACKW» NpHUBeAeHa oOuIas
MPOIOIKUTEILHOCTh UCIOIB30BaHUs pa3nuuHbeix JCO B mikosie 1 aoma (Tadbnuia
6.8.).

JlomaiiHee  3aJaHWe  JIOJDKHO — COJAEpXaTh  4epeloBaHuE  paboThI
oOy4Jarommxcs ¢ yaeOHUKOM U 3JIEKTPOHHBIMU PECYPCAMMU.

Pecypcel nmnsi  opraHuzanii  BUPTYaJIbHBIX JIA0OPATOPHBIX paboT W
HKCIIEPUMEHTOB 10 y4eOHBIM mpeameTam «Dusnkay u «ACTpOHOMUS) TPUBEIACHBI
B MIPUJIOKEHUU O.



VI. TpebGoBaHusi kK MATEPUAIbHO-TEXHUYECKOMY
1 HH(POPMAIHOHHOMY OCHAIIIEHUIO

B cootBerctBumM ¢ denepanbHbiM 3aKk0HOM OT 29.12.2012 1. Ne 273 d3 «O06
oOpa3zoBanuu B Poccuiickoil deaepannn» rocynapcTBEHHbIE 00pa3oBaTelIbHbBIE
CTaHJApThl BKJIIOYAIOT B ce0s TpeOOBaHMS K YCIOBHUSIM pealu3allid OCHOBHBIX
00pa30BaTENbHBIX MPOTPaMM, B TOM YHCJIE K MAaTEPHATbHO-TEXHUYECKUM U HHBIM
YCIIOBUSIM.

O¢ddexTuBHBIM CMOCOOOM MOATOTOBKM KaOMHETOB (PH3UKKM K TEpPEexoy
oOyuyeHUss B  COOTBETCTBUU C  (eAepalbHbIMU  TOCYIapCTBEHHBIMU
00pa30BaTEeNbHBIMU CTAHJAPTAMU SIBISIETCA pa3paboTKa IUIAHOB OOHOBIICHUS
MaTepHaIbHO-TEXHUYECKOU 0as3bl.

KaOunersl ¢(u3uMku © acCTpOHOMHMM JIOJDKHBI OBITh OCHAlIEHbl B
COOTBETCTBUM C TpeOOBaHMSIMM K MHUHUMAJIbHOM OCHAIIEHHOCTH Y4e€OHOTO
npouecca M O0OpYIOBaHMIO Y4YEOHBIX IOMEUICHHH (TEXHUYECKUE CpeJICTBa
oOyueHusi KaOMHETa, CHHCOK HaIJIAJHOCTH, MYJIbTUMEIUNUHBIE IOCOOMS,
JTUIAKTUYECKUN MaTepHal) B COOTBETCTBUU C pa3zaesioM 2 npuiioxkenus 1 [Ipukaza
Mumnnpocemenuss Poccun ot 03.09.2019 r. Ne 465 «O0 yTBepkJIeHUU MEpEeUHs
CpeACTB  OOy4YeHMss W  BOCHUTaHMs, HEOOXOAMMBIX I  pealu3aliu
00pa3oBaTeIbHBIX IPOrpaMM HayaJIbHOTO OOLIEr0, OCHOBHOI'O OOIIETr0 U CPEIHETO
oOmero o0pa3oBaHMs, COOTBETCTBYIOUIMX COBPEMEHHBIM YCIOBHUSM OOy4YeHUS,
HEOOXOJIMMOr0 TPHU OCHAIIEHHWU OO0IIe00pa30BaTENbHBIX OpraHu3aluil B LEJAX
peanu3aiu MEepONpUsITUNA O COACHCTBUIO CO3JaHUI0 B cyObekTax Poccuiickoi
@enepauuu (MCXOAsS W3 NPOTHOZUPYEMOM MOTPEOHOCTH) HOBBIX MECT B
o0meo0pa3oBaTeNbHbIX OpPraHu3alusaX, KpUTepueB ero (GOpMHUpPOBAaHUS H
TpeOoBaHUI K (YHKIIMOHAJILHOMY OCHAILICHHUIO, a TaKK€ HOpMAaTHBa CTOMMOCTHU
OCHAUIEHMsI OJJHOTO MeCTa 00YydYarollerocsi yKkazaHHbIMU CPEICTBAMU OOYUYEHHsS U
BOCITUTaHUS.

s obecriedeHHst HarJIAIHOCTH B XOJ€ peanu3aluu padodeil mporpaMmbl
110 ACTPOHOMHH PEKOMEHIYETCS UCIIOIb30BaHUE HHTEPAKTUBHOM KapThl 3BE€3/IHOIO
He0a, BUPTYabHOTO IJIAaHETApHs, PEAIMCTUYHO OTOOPAKAIOIIETO HEOO TaKuM,
KakKUM €ro BUAMT OOYyYarolUiiCsi HEBOOPYKEHHBIM TJIa30M, B OWHOKIb WIIU
Teneckon. MoryT ObITh UCIIOJIB30BaHbl CBOOOAHO PacIpoOCTpaHsieMble POrPaMMBbl,
cpeau koTopbix «Stellariumy, «SkyMap». HarnsgHocTh MOXKET ObITh 0OecriedeHa
MCITIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB B ceTH MIHTEpHET ¢ oHnaiiH u odduaitn
BUPTYaJIbHBIMU TypamH.

3asenyromuii kadgeapoi
eCTeCTBEHHO-MATEMATHYECKOr0
H TeXHOJIOrHYeCcKOoro obpaloBanus y 7 H.B. Tpanesnukopa

ITenuenkoBa Anena CepreeBHa
(4722) 31-52-76
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CocTaBurein

Ne
n/n

PHUO

JOIKHOCTD

MecTo
padoThI

Tpane3nukoBa Upuna
BanentuHoBHa

3aBeayromuii kadenpoi,
KaHauaaT
OMOJIOTUYECKHUX HAYK

Kadenpa ecrectBenHO-
MaTEeMaTHYECKOTO U
TEXHOJIOTHYECKOTO
obpazosanust O'AOY
IO «benIPO»

[TenuenkoBa Anena CepreeBHa

Crapuuii METoIuCT

Kadenpa ecrectBenno-
MaTeMaTHYECKOTO U
TEXHOJIOTUYECKOTO
obpazoBanust O’ AOY
JI1O «ben PO

Kynukosa Anna MBaHoBHa

Metonuct

Banyiickuit
MEXMYHUIUTIATbHBII
METOANYECKUI IIEHTP
OrAoy AIIo
«bealIPOy
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Hpunoxenne 1

HopmaTnBHBIE NPAaBOBbIE AKThI, perjiaMeHTHPYIOIIHE AeSITeIbHOCTD
PYKOBOJSIIIIUX U MeIArOru4ecKuX padoTHUKOB

DenepajbHbIA YPOBEHb

1. ®denepanpublii 3ak0H Poccuiickoit ®eneparuu ot 29 nexadps 2012 roaa
Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit denepanum.

2. ®enepanbupiii 3akoH oT 05 ampens 2021 roga Ne 85-d3 «O BHeceHUH
n3MeHeHui B @enepanbHbiii 3aKkoH «O0 obpazoBannu B Poccuiickoit denepariumy.

3. ®enepanpHbiid 3akoH OT 26 Mas 2021 roga Ne 144-®3 «O BHeceHUHU
n3MeHeHuil B @enepanbHblil 3aKkoH «O0 o0pazoBanuu B Poccuiickoit denepanum.

4. Yka3 Ilpesunenra Poccuiickoit ®denepamnu ot 7 mas 2018 roga Ne 204
«O HalMOHAIBHBIX LEJISIX M CTPATErMYECKHX 3ajayax pa3BuTus Pocculickoii
denepanuu Ha nepuoa 10 2024 rogax.

5. Ilocranosnenue [IpaBurensctBa Poccuiickoit @enepanuu ot 05 aBrycra
2013 roma Ne 662 «O06 ocylIeCTBICHUU MOHUTOPUHTA CUCTEMbI 00Pa30BaHUS.

6. [locranoBnenue [IpaButenscTtBa Poccuiickoit denepannn ot 26 nexadps
2017 roma Ne 1642 «OG6 ytBepxknenuu ['ocygapcTBeHHO# nporpamMmmbl Poccuiickoi
denepanuu «Pa3Butre 0Opa3oBaHUs».

7. IlocranoBnenue [IpaButensctBa Poccuiickoit ®denepaunu ot 07 nexadps
2020 roga Ne 2040 «O mpoBeleHHUU SKCHEPUMEHTa IO BHEIPEHUIO HUGPOBOM
00pa3oBaTEIbLHON CPEIbIy.

8. [locranosnenue IlpaButensctBa Poccuiickoit @enepannu ot 29 mapra
2019 roma Ne 377 «OO0 yTBEpKJI€HUU TOCYJAapCTBEHHOM mporpaMmmbl Poccuiickoi
@epnepanun «Hayuno-texHosornueckoe pasButue Poccuiickoit @enepanum» (c
n3MeHeHusiMu Ha 31 maprta 2021 roza).

9. [Ipukaz MunucrepctBa obpaszoBanusi Poccuiickoit deneparuun ot 09
mapta 2004 roga Ne 1312 «O06 yrBepxkaeHun denepaibHOr0 6a3UCHOTO y4eOHOTO
iaHa M TPUMEPHBIX YYEeOHBIX TUIAHOB JUIsi OOpa30BaTEIbHBIX YUPEKICHHM
Poccuiickoit @eaepaiuu, peau3yoIux MporpaMMbl 00IIET0 00pPa30BaAHUS.

10. TIpuxa3 MunuctepctBa oOpa3oBanusi 1 Hayku Poccuiickoit deneparum
or 17 nekabps 2010 roma No 1897 «OO6 yrBepxkaenun DenepalbHOTO
rOCyapCTBEHHOT0  00pa3oBaTENbHOIO  CTaHAApTa  OCHOBHOTO  OOIIEro
o0Opa3oBaHUs.

11. Ilpuxa3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit denepanuun
ot 17 mas 2012 roga Ne 413 «O6 ytBepxkaeHun OeaepanbHOro rocyapcTBEHHOro
00pa3oBaTeILHOTO CTaHIapTa CPEHErO OOIIEr0 00pa30BAHUS.

12. Tlpukaz MwunuctepctBa mpocsemienust Poccuiickort denepamuu ot 28
aBrycta 2020 roma Ne 442 «0O06 yrBepxnaenun llopsaka opraHuzanuu o
OCYILECTBIICHUS oOpa3oBarTenbHON NEATEIIbHOCTH 1o OCHOBHBIM
oOmieoOpa3oBaTebHBIM ~ MpOrpaMMaM  —  00pa3oBaTeNbHBIM  MPOrpaMMaMm
Ha4yaJbHOI'O OOIIEro, OCHOBHOI'O OOIIETO M CPEAHETO OOIIET0 00pa30BaHU.


https://docs.cntd.ru/document/554102822#7DC0K7
https://docs.cntd.ru/document/554102822#7DC0K7
http://beluno.ru/doc/gkko/05.rtf
http://beluno.ru/doc/gkko/05.rtf
http://beluno.ru/doc/gkko/05.rtf
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13. IIpukaz MunucrepcTBa oOpazoBanusa u Hayku Poccuiickort denepanyu
or 09 wurons 2016 roma Ne 699 «OO0 yTBep>KIEHUU TEPEUHS OpraHU3alUu,
OCYUIIECTBJISIIOIIMX BBIMYCK YYEOHBIX TOCOOMH, KOTOpBIE JOMYyCKAalOTCAd K
UCIIOJIb30BAHUIO TPU pealn3allid HUMEIOIIMX TOCYJApPCTBEHHYIO aKKpPEIUTAIUIO
oOpa3oBaTeNIbHBIX MPOTpaMM HayadbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEIHETO
o011iero oOpa3oBaHus».

14. TTpuka3z MunuctepcTBa o6pa3oBanus u Hayku Poccuiickoit deneparnm
or 23 amrycta 2017 roma No 816 «OO0 yTBepkIAeHUU MOPSAKA MPUMEHEHUS
OpraHU3allMsIMH,  OCYIIECTBIISIIOIIUMU  OOpa30BaTEIbHYIO  JIESITEIBHOCTD,
AJIEKTPOHHOTO OOYYCHHMsI, JUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHHA IPHU
peanuzaiuu 00pa3oBaTEIbHBIX IPOrpaMM.

15. Tlpuka3z MunucrepctBa npocsemieans Poccuiickoit @eneparun ot 07
HOsiOps 2018 Toma Ne 189 «OO6 yTBepkAeHUMH TOpsJIKAa MPOBEICHUS
rOCyJapCTBEHHOW HWTOTOBOM aTTECTAllMM IO 00pa30BaTeNIbHBIM ITpOrpamMmam
OCHOBHOT'O 00111eT0 00pa30BaHUsM.

16. ITpuka3z MunucrepctBa npocsenieHus Poccuiickoit ®@enepanuu ot 07
HosiOpss 2018 Toma Ne 190 «OO6 yTBepkAeHUM TOpsAJIKA TMPOBEICHUS
rOCyJapCTBEHHOW HWTOTOBOM aTTECTAllMM IO 00pa30BaTeNIbHBIM IIpOrpamMmam
CpeIIHEero 00I1ero 00pa3oBaHUs».

17. Ilpukaz MunuctepctBa TmpocBemieHus Poccuiickoit  denepanuu
or 20 mas 2020 roma Neo 254 «O6 yrtBepxiaeHun @DenepanbHOTO MEPEUHs
y4eOHUKOB, JOMYIICHHBIX K MCIOJB30BAHUIO MPU peaIu3aluud HMEIOIINUX
rOCYJJapCTBEHHYIO aKKpEAUTAI[MI0 00pa3oBaTEIbHBIX MPOrpaMM Ha4yajabHOTO
00111er0, OCHOBHOT'O OOIIEro, CpeaHero oOduiero oOpa3oBaHUsS OpPraHU3AUSIMU,
OCYULIECTBIISIOIIMMHU 00pa30BATENbHYIO JEATEIbHOCTD.

18. Ilpuka3 MunucrepctBa npocsemieHus Poccuiickoit deaepanuu ot 23
nekadpst 2020 roma Ne 766 «O BHeceHuu u3MeHeHuit B DenepaibHbI MEpeUeHb
y4eOHUKOB, JOMYIICHHBIX K HCIIOJB30BAHUIO TIPH peaM3alliid  HMMEIOIINX
rOCyJIapCTBEHHYIO aKKpEIUTaluio o0pa30BaTeNbHBIX MPOTPaMM HAYaJbHOTO
o0IIIero, OCHOBHOTO OOIIEro, cpeaHero oo0mero oOpa3oBaHMs OpraHU3ALUSIMM,
OCYIIECTBIISIONMMU 00pa30BaTEIbHYIO JCSITEIBHOCTh, YTBEPXKICHHBIN MPUKA30M
MununctepctBa [IpocBemienns Poccuiickoit @enepanuun ot 20 mas 2020 r. Ne
254».

19. Ilpuka3 MunucrepctBa npocseuieHusi Poccuiickoit ®@enepauun ot 03
ceHTsi0pst 2019 roga Ne 465 «OO0 yTBep>KIAEHUU MEPEUHS CPEACTB OOy4YEHUs U
BOCIIUTAHUSI, HEOOXOAUMBIX [JIsi pean3alui 00pa30oBaTENbHBIX MpPOrpaMm
HayaJbHOrO OOIIEro, OCHOBHOTO OOIIEro W CpeAaHero ooOiiero oOpa3oBaHUs,
COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBUSIM OOYyYEHHUs, HEOOXOIUMBIA TIpHU
OCHAaIlleHWH  0O0IIeo0pa3oBaTEeNbHBIX OpraHW3aluid B IENAX  peau3aiuu
MEpPOTIPUATUN 0 COACUCTBUIO CO3MaHWI0 B cyOBhekTax Poccuiickoii denepamnuu
(ucxoAs U3 MPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B 00I1Ie00pa30BaTEIbHBIX
OpraHu3alusX, KpUTepuu ero (HopMUpOBaHHS U TPpeOOBaHUS K (DYHKIIMOHATIEHOMY
OCHAIIEHUIO, a TaKK€ HOpMaThBa CTOMMOCTH OCHAIIEHUS OJHOTO MECTa
00y4JaroIIerocs: yKa3aHHBIMHA CPEACTBAMHU OOYUCHHS ¥ BOCTIMTAHUSI.


http://beluno.ru/doc/gn/39.docx
http://beluno.ru/doc/gn/39.docx
http://beluno.ru/doc/gn/39.docx
http://beluno.ru/doc/gn/39.docx
http://beluno.ru/doc/gn/39.docx
http://beluno.ru/doc/gn/25.docx
http://beluno.ru/doc/gn/25.docx
http://beluno.ru/doc/gn/25.docx
http://beluno.ru/doc/gn/26.docx
http://beluno.ru/doc/gn/26.docx
http://beluno.ru/doc/gn/26.docx
http://beluno.ru/doc/gn/38.docx
http://beluno.ru/doc/gn/38.docx
http://beluno.ru/doc/gn/38.docx
http://beluno.ru/doc/gn/38.docx
http://beluno.ru/doc/gn/38.docx
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20. IIpuxka3z MunuctepctBa mpocenienus Poccuiickoit deaeparuu ot 02
nekabps 2019 roga Ne 649 «O06 yrBepxknenuu lleneBoit Momenu 1udpoBoi
o0pa3oBaTenbHOM Cpebl».

21. Ilpuxka3z MunucrepcrBa npocenienus Poccuiickoit denepanuu ot 11
nekadpst 2020 rona Ne 712 «O BHeceHMHM U3MEHEHUN B HEKOTOpbIE (heqepalibHbIe
rocyapCTBeHHbIE 00pa3oBaTeIbHBIE CTaHAAPTHI OOIIEro 00pa3oBaHUs 10
BOIIPOCAM BOCIIUTAHUS 00YUYAIOIIUXCSD).

22. Ilpuka3z MunucrtepcTBa mpocsenieHus Poccuiickoit deaepamuu ot 17
mapra 2020 roma Ne 104 «OO6 opraHuzamuu oOpa30BaTEIBHOM ACATCIBHOCTH B
OpraHW3alusIX, pPEeATM3YIOIMMUX 00pa3oBaTelbHBIE TPOTrPAaMMbl  HAaYaJIbHOTO
00111ero, OCHOBHOT'O OOIIETO M CPEeIHETo 00Iero oopa3oBaHus, 00pa3oBaTCIbHBIC
MpOorpaMMbl CPEIHETO MPOGECCHOHAIIBHOTO 00pa30BaHUs, COOTBETCTBYIOIIETO
JIOTIOTHUTEIBHOTO ~ TIPO(ECCHOHATBFHOTO  00pa3oBaHWsl W JONOJHUTEIbHBIC
oOmieoOpazoBarenbHble MPOTPaMMbI, B YCIOBUAX PACHPOCTPAHEHHUS HOBOU
KOpPOHABUPYCHOM MH(peKIMK Ha Tepputopun Poccuiickoit deneparumy.

23. [lucemo MunuctepcTBa 00pasoBaHusi U Hayku Poccutickoit deneparnuu
oT 24 nos16psa 2011 roma Ne M/[-1552/03 «O06 ocHaiiennu 06111e00pa3zoBaTEIbHBIX
yUpexAeHUN Y4eOHBIM U yueOHO-1a00paTOPHBIM 000PYTI0BAHUEM).

24. [lucbmo MunuctepcTBa 00pasoBaHusi U Hayku Poccutickoit denepanuu
or 18 wutons 2015 roma Ne HT-670/08 «O HampaBieHUM METOAUYECKUX
pEeKOMeHaIui» (MeTtoauueckue pEeKOMeHAaIun o OpraHu3aluu
CaMOIOATOTOBKH yHaIlIMXCsI IIPU OCYIIECTBICHUN 00pa30BaTEIbHOM AESATEIbHOCTU
M0 OCHOBHBIM 00II€00pa30BaTEeIbHBIM MpOTpaMMaM - 00pa30BaTEIbHBIM
nporpaMmaM HayaJbHOrO OOIIEro, OCHOBHOIO OOILIEr0 M CpPEeIHEro OOIIero
oOpa3oBaHus).

25. [lucemo MunuctepcTBa 00pa3oBanusi U Hayku Poccutickoit deneparuu
or 18 aBrycra 2017 roma Ne 09-1672 «O HampaBji€HHMH METOJIMYECKHUX
pEKOMEHAAIUMI 10 YTOYHEHUIO TTOHSATHS U COJIEPKAHUSI BHEYPOUHOH JEATENbHOCTH
B paMKax peajn3allid OCHOBHBIX 00111€00pa30BaTeNbHBIX MIPOTPamMM, B TOM YHUCIIE
B YaCTH MPOEKTHOMN JACSATEIHHOCTIY.

26. [lucemo MunuctepcTBa mpocBenienus: Poccuiickoit @enepanuu ot 05
ceHtsiops 2018 rToma Ne 03-TII'-MII-42216 «OO6 yd4acTHM  y4YEHUKOB
MYHULIMNAIBHBIX M TOCYJAPCTBEHHBIX IIKOJ POCCUHCKON (denepauuu BO
BHEYPOUYHOU JIESITEITLHOCTH.

27. IluceMo MunuctepcTBa npocsemienus Poccuiickoit @enepanuu ot 19
mapta 2020 roma Ne I'J1-39/04 «O HampaBiIeHUU METOJUYECKUX PEKOMEH AL,
Metoauyeckne peKoMEHJAlMU TI0 pear3alu 00pa30BaTEIbHBIX MPOrpPamMM
HayajJpHOro O0O0Ilero, OCHOBHOIO OOINEro, cpeaHero ooOmero oOpa3oBaHUs,
o0pa30oBaTeNbHBIX MPOTPAMM CPEIHEro MPOQPECCHOHATLHOTO 00pa3oBaHUs W
JOTIOTHUTENBHBIX ~ 00Me00pa3oBaTeNbHBIX ~ MpOTpaMM € MPUMEHCHHUEM
AJIEKTPOHHOTO OOYYEHUS M TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHA.

28. [lucemo MunuctepcTBa mpocBenienus: Poccuiickoit denepanuu ot 08
anpens 2020 roga Ne I'/[-161/04 «O6 opranuzamnuu 00pa3oBaTeILHOTO MIPOIECCay.
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29. [locTaHoBienre [7aBHOrO TroOCyJIapCTBEHHOTO CAHUTAPHOTO Bpaua
Poccuiickoit denepanuu ot 28 centsaops 2020 roma Ne 28 «OO6 yTBEepKICHUU
canutapubix npasun CII  2.4.3648-20 «CaHHATapHO-3MIUAEMHUOIOTHYECKUE
TpeOOBaHMS K OpraHU3aldsIM BOCIUTAHUS U OOYYEHHMs, OTIIbIXa U O3J0OPOBJICHUS
JeTeN U MOJIOICIKI.

30. [TocTanoBnenue ['MaBHOrO rocynapCTBEHHOIO CAaHUTApHOTO Bpaya PD
or 28.01.2021 roma Ne 2 «OO0 yTBEp>KIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'uruennueckrue HOPMATUBBI U TPEOOBAHUS K 0OECIICUECHUIO
6e3omacHoCTH U (WH) OE3BPETHOCTH JIJIsl YeJIOBEeKa (PaKTOPOB CPEIbl OOMTAHUS.

31. [IpumepHas ocHOBHas oOpa3zoBaTeibHasI MPOrpaMMa OCHOBHOTO OOIIEro
obpasoBanus (ogodpena denepaabHBIM HAYYHO-METOIUICCKHUM 00bETHHCHUEM I10
oO1ieMy 00pa3zoBaHMIO, TPOTOKOJI 3acefqanus ot 8 anpeist 2015 r. Ne 1/15).

32. IlpumepHas ocHOBHasi 0Opa3oBaTelibHAsl MpOrpaMma CpeIHEro OOIIEro
oOpazoBanus (ogoo6pena denepanbHbIM HAYYHO-METOAMYECKUM 00bETUHEHUEM 10
ob1eMy 00pa3oBaHMIO, TPOTOKOJI 3aceanus oT 28 uroHs 2016 . Ne 2/16).

PernonanbHbIi yPpOBEHb

1. 3akon benroposackoit obmactu ot 31 oktadps 2014 roma Ne 314 «O6
oOpaszoBanuu B benropoackoit oomactu.

2. [TocranoBnenue IlpaBurensctBa benropoackoit oomactu ot 30 nexadps
2013 roma Ne 528-nm «OO0 yTBEpX IAEHUU TOCYAAPCTBEHHOW MPOrpPaMMBbI
benroposckoit o6nactu «Pa3Butue oopazoBanusi benropojickoit odmactuy.

3. [Ipuka3 npemapramenta o00pa3oBaHus, KYyJbTYpbl W  MOJIOACIKHOM
nonutukn benropoackoit obmact Ne 1380 ot 23 anpens 2012 rogma «O06
YTBEPKJIEHUH Oa3UCHOr0 y4yeOHOro IJlaHa M MPUMEPHBIX YYEOHBIX IUIAHOB ISt
oOpa3oBaTeNnbHBIX  YupexJeHuid  benropoiackoit  o0imacTu,  pearu3yronux
MIPOTpaMMBbI OOIIIETO 00pa30BaAHUSY.

4. Tlpuka3 nemapramenta oopazoBanusi benaroposckoit obnactu ot 28 mMapta
2013 roma Ne 576 «OO0 ytBepknenun VcaeprbiBaromero mepeyHss OTYETOB H
uHdopmaIui, MIPEICTABIIIEMBIX e aroruaecKuMu paboTHUKaAMU
o011e00pa3oBaTeIbHbIX YUpEkKICHUN U PernmamenTa ero npuMeHEHUs».

5. Ilpuka3z npemapramenta obOpa3oBanusi benropoackoi o6mactu oT 13
anpens 2015 roma No 1688 «OO6 yrtBepxknenuu Ilopsigka perjiaMeHTaluu |
oopmieHus OTHOLICHUN roCy1apCTBEHHOM u MYHULUIIAIBHON
o011eo0pa3oBaTeNbHON OpraHU3alMU M POJUTENEH (3aKOHHBIX MpEICTaBUTENIECH )
OoOy4YaromMxcs, HYXJAOUMXCS B JJIMTEIBHOM JICUEHHWU, a TakXKe JeTei-
WHBAJIUJIOB B 4acTu OpraHu3aluu oOy4JeHHUs o OCHOBHBIM
00111e00pa30BaTEIbHBIM MPOrpaMMaM Ha JIOMY».
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Ipuioxkenue 2

Ilepeyenb y4eOHUKOB 10 npeaMeTy «PU3uKa»

g 7-9 kiaaccoB

dusnka
. HaunmeHnoBanme HaumenoBanmue
ABTOp/aBTOPCKHI KOJJIEKTHB Kuace N
y4yeOHHUKa usznares(ei) yaeOHuKa
AKITMOHEpHOE 00111eCTBO
benara B.B., Jlomauenkos 1.A., a P m
dusuka 7 «M3narenbCcTBO
[TaneGpatmes FO.A.
«IIpocsenienne»
AKIIOHEpHOE 00IIECTBO
bemara B.B., Jlomauenkos 1. A., H p a
duznka 8 «3paTenbCeTBO
[Taneobpatues 10.A.
«[IpocBemenue»
AKIMoHEepHOE 00111eCTBO
benara B.B., Jlomauenkos 1.A., I P m
duzuka 9 «3naTeancTBO
[Tane6patnes FO.A.
«IIpocsemenue»
I'enpenwreiin JI.O., bynaroBa A.A., AKITMOHEpHOE 00111eCTBO
Kopuaunses U.H., Komkuna A.B.; |®u3suka (B 2 yactsix) 7 «M3naTenseTBoO
noj pea. Opisosa B.A. «IIpocenienne»
I'enpenmreiin JI.3O., bynaroBa A.A., AKIIMOHEpHOE 00111eCTBO
Kopuunses U.H., Komkuna A.B.; |®usuka (B 2 yacTsx) 8 «M3narenbCcTBO
nox pen. Opinosa B.A. «IIpocsemenune»
I'enpenmreiin JI.O., bymaroBa A.A., AKIIMOHEpHOE 00111eCTBO
Kopuaunses U.H., Komkuna A.B.; |®u3suka (B 2 yactsx) 9 «M3narenbcTBO
nox pen. Opinosa B.A. «IIpocsemenune»
N AKIIOHEpHOE O0IIECTBO
I'paués A.B., IToroxes B.A., 8 p H
dusuka 7 «M3narenbcTBO
Cenusepcros A.B.
«IIpocBemnienue»
AKIIMOHEpHOE 00111eCTBO
I'paueB A.B., IToroxes B.A., t p HI
®duzurka 8 «M3narenbcTBO
Bumnsakosa E.A.
«IIpocBenieHne»
AKIIMOHEpHOE 00111eCTBO
['paueB A.B., [Toroxes B.A., & p HI
duzurka 9 «M3narenscTBO
bokos I1.10.
«IIpocsenieHne»
I'pomos C.B., Ponuna H.A., benara AKIIFOHEpHOE 00IIECTBO
B.B. u ap. /moxn pen. 10.A. dusuka 7 «3narenpcTBO
[TaneGpaTieBa «IIpocsemnieHue»
I'pomos C.B., Ponuna H.A., benara AKIIMOHEpHOE 00111eCTBO
B.B. u 1p. /mox pen. FO.A. dusuka 8 «M3narensbcTBO
[TanebpaTiena «[IpocBerienue»
I'pomos C.B., Ponuna H.A., benara AKIIFOHEpHOE 00IIECTBO
B.B. u ap. /mon pen. 10.A. dusuka 9 «3narenspcTBO
[TaneGpaTieBa «IIpocsemnienue»
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Nzeprun O.T.

dusuka

000 «Pycckoe coBo -
YIeOHUK»

Nzeprun O.T.

dusuka

00O «Pycckoe cioBo -
YICOHHUK»

Nzeprun O.T.

duzuka

00O «Pycckoe cioBo -
YICOHHK»

Kabapaun O.0.

dusuka

AKIMOHEpHOE 00111eCTBO
«3maTeanpcTBO
«IIpocsemienue»

Kabapaun O.0.

duzuka

AKIFOHEPHOE 00IIeCTBO
«M3narenpcTBO
«IIpocsemenue»

Kabapaun O.0.

duzuka

AKITMOHEpHOE 00111eCTBO
«3naTeapcTBO
«IIpocernieHue»

[Teppimkun A.B.

duzuka

AKIIMOHEpHOE 00111eCTBO
«M3narenpcTBO
«IIpocsemenue»

[Tepbimkun A.B.

duzuka

AK1HOHEpHOE 001ECTBO
«M3naTenseTBo
«IIpocsemenune»

[Tepbimkun A.B., I'ytHuk E.M.

duzuka

AKIMOHEpHOE 001ECTBO
«M30aTenbeTBO
«IIpocBemienue»

ITypeinesa H.C., Baxxeesckas H.E.

duzuka

AKIMOHEpHOE 00I11eCTBO
«M3natenbcTBO
«IIpocsemenune»

[TypeieBa H.C., Baxeesckas H.E.

duzuka

AKIMOHEpHOE 001ECTBO
«M3naTenbeTBO
«IIpocBemienue»

ITypeinesa H.C., Baxxeesckas H.E.,
Yapyrun B.M.

duzuka

AKIMOHEpHOE 001ECTBO
«M3naTenbeTBoO
«IIpocBemienue»

[Tepbimkun A.B.

duzuka

OO611ecTBO ¢ OTpaHUYEHHOMN
OTBETCTBEHHOCTBIO
«3narennpcTBO «OK3aMeEH»

ITeppikun A.B.

dusuka

OO011ecTBO ¢ OrpaHUYEHHON
OTBE€TCTBEHHOCTBIO
«M31aTenbeTBO «OK3aMEH»

[Tepbimkun A.B.

duzuka

OO611ecTBO ¢ OTpaHUYEHHOMN
OTBETCTBEHHOCTBIO
«3marenncTBO «OK3aMeH»
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[Teppimkun .M., UBanos A.U.

dusuka

AKIIMOHEpHOE 00111eCTBO
«3maTeanpcTBO
«IIpocsenienue»

[Teppimkun .M., UBanos A.U.

dusuka

AKIHOHEpHOE 001IECTBO
«3maTeanpcTBO
«IIpocsenienue»

[Tepbikun .M., I'yrauk E.M.,
NBanos A.U., [lerpoBa M.A.

duzuka

AKITMOHEpHOE 00111eCTBO
«3maTeabpcTBO
«IIpocsenienne»

Ilepeyenb yueOHMKOB MO nipeaMeTy «Pu3nka
(0a3oBbIii ypoBenb) nis 10-11 kiaccos

®Du3uka (0a30BbIi YPOBEHbD)

. HaumenoBanue
ABTOp/aBTOpPCKHU .
KOILIEKTILE HanmenoBanue yyeOHUKA Kaacc usaaresi(eii)
y4eOHHKA
Bexara B.B AKIHMOHEpPHOE
e N 00111eCTBO
Jlomauenkos U.A., ®usuka (6a30BbIi YPOBEHD) 10 ICCTB
ManeGparies 10.A «H3naTenscTBO
o «IIpocBemenue»
Benara B.B AKIHMOHEpPHOE
e N 00111eCTBO
JlomauenkoB U.A., ®wusuka (6a30BbIi YPOBEHB) 11 mects
ManeGparies 10.A «H3naTenscTBO
o «ITpocBemenune»
. AxumonepHoe
I'enapenmrein JI1.O., Igg/l :CTPBI;
bynatoBa A.A., Kopuunbes ®wusuka (6a30BbIi YPOBEHB) 10 m
MH.. Komxuma A B «3naTenncTBO
B o «IIpocsemenue»
. AxumonepHoe
I'ennenmrein JI1.O., Igg/l :CTPBI;
bynatoBa A.A., KopHunbes ®wusuka (6a30BbIi YPOBEHB) 11 m
MH. Komxusa A B «3naTenncTBO
B o «IIpocsemienue»
I'enne ein J1.O. N AxumonepHoe
HACHIITCHH ’ ®dwusuka (6a30BbIH U KIMOHCpH
bynarosa A.A., KopHunres TyGIICHHBbIH ypOBHH) 10 00I1IeCTBO
N.H., Komkxuna A.B.; mox yry (82 ‘-IaCTZE ) «3naTenncTBO
pen. OprnoBa B.A. «IIpocsemienue»
I'enne evn JI1.O. . AKImoHepHOE
HACHIITCHH ’ ®dwusuka (6a30BbIH U KIMOHCPH
bynarosa A.A., KopHunses TyGIICHHbIH ypOBHH) 11 00I1IeCTBO
N.H., Komkuna A.B.; nog yry (82 ‘{aCTZ)I() ) «3narenscTBO
pen. Opnosa B.A. «ITpocBemenune»
I'eanenmrein J1.9.,
Hux FO.1.; ®duszuka (0a30BbIA U 000 «101]
nox pex. Opnosa B.A. (u.1); yIITyOJIeHHBIN YPOBHH) 10
o MHEMO3HUHA »
['enpenmreiin JI.O., (B 3 acrsx)
Huk FO.A.;
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nox pexn. Opnosa B.A. (4.2);
I'eapenmreitn J1.O,
Komxkuna A.B., JIesues I'.1.

(a.3)
I'eanenmreiin J1.3.,
Jux 10.1.; N
’ dusnka (6a30
nox pen. Opnosa B.A. (u.1); M3HKa ( JOBBI 1 000 «1oL
. yrayOiIeHHbIA YPOBHH) 11
I'ennenmreiin J1.9, (B 2 yacTax) MHEMO3HHA»
Komknna A.B., Jlesues I'.1.
(a.2)
AKIHMOHEpPHOE
I'paués A.B., IToroxxes B.A., ®usnka (6a30BbIA U 10 00I1IeCTBO
Canenxuit A.M., bokos I1.1O. yri1yOJIeHHbBIN YPOBHH) «M3paTensCeTBO
«IIpocBemenue»
AKIMOHEpPHOE
I'paués A.B., [Toroxxes B.A., ®usuka (6a30BbI U 11 00IIIeCTBO
Canenxuit A.M., bokos I1.1O. yri1yOJeHHbIN YPOBHH) «M3paTensCeTBO
«IIpocBemenue»
AKIIMOHEpHOE
. 0011ecTBO
Kacpsnos B.A. ®usuka (6a30BbIi YPOBEHD) 10 H
«3narenbCcTBO
«[IpocBemienue»
AKIIMOHEpHOE
. 0011ecTBO
KacpsinoB B.A. ®wusuka (6a30BbIi YPOBEHB) 11 H
«3narenbcTBO
«IIpocsemienue»
A
Mskumes I'.41., KIMOHCPHO®
. 00111eCTBO
[TerpoBa M.A., Crenanon ®usuka (6a30BbIN YPOBEHD) 10
«3narenbcTBO
C.B. u np.
«IIpocsemienue»
A
Msxumes I'.41., KIMOHCPHO®
. 00111eCTBO
ITerpoBa M.A., YroibHHKOB ®usuka (6a30BbI YPOBEHD) 11
«3narenbCcTBO
O.C. u gp.
«IIpocsemienue»
Wzeprun O.T. dusnka 10 O0miectBo ¢
OTPaHUYECHHOMN
OTBETCTBEHHOCTBIO
«Pycckoe cioBo —
YUEeOHUK»
Wzeprun O.T. ®dusznka 11 O61mecTBoO €
OTPaHUYECHHOUN
OTBETCTBEHHOCTHIO

«Pycckoe ci1oBo —
YU4EOHUK»
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Ilepeyenb y4eOHUKOB 10 npeaMeTy «PU3HKa»
(yrayoaénnnlii ypoBenn) pis 10-11 kiaaccon

®uszuka (yriy0JéHHbIA YPOBEHb)

. HaumenoBanmue
ABTOp/aBTOpPCKUIA N
HanmenoBanue yyeOHUKA Kaacc usnaressi(eit)
KOJLJIEKTHB
y4eOHMKA
Kabapaun O.®., Opnos B.A., AK1noHepHOE
Openunk D.E. u 1p. / duznka (yriryoJIeHHBINH 10 00111eCTBO
nox pen. Iunckoro A.A., YPOBEHB) «M3paTenseTBO
Kabapauna O.0. «ITpocBemenue»
Ka6apmuu O.D.,
AKIHMOHEpPHOE
I'mazynos A.T., Opnos B.A. u .
/ ®usuka (yriryOaeHHBIH 11 00IIIeCTBO
AP- YpOBEHB) «3narenscTBO
noj pea. [Tunckoro A.A., «TTDOCECLLCHICY
Kabapauna O.0. p B
AKIIMOHEpHOE
®duzuka (yriryoJIeHHBIN 0011ecTBO
Kacpsnos B.A. (yray 10 H
YPOBEHbB) «3narenbcTBO
«[IpocBemienue»
AKIIMOHEpHOE
®duzuka (yriryoJIeHHBIN 0011ecTBO
Kacpsnos B.A. (yray 11 H
YPOBEHbB) «3narenbcTBO
«IIpocsemienue»
AKITMOHEPHOE
®usznka. Mexannka Ouszrka CTB
Mskumnes I'.4., CunsikoB A.3. 3 exam 3 10 obmecrso
(yrinyOneHHBIH ypOBEHB) «M3naTensCeTBO
«IIpocsemienue»
®uzuka. MonekynspHas AKIMOHEpHOE
u3uka. TepMoanHaMHKa CTB
Msikumres I'.4., CunsikoB A.3. us CPMOZL 10 obmecrso
dusuka «3narenscTBO
(yriyOieHHBIH YPOBEHB) «ITpocBemenue»
AKIMOHEPHOE
®duszuka. INeKTPOAMHAMUKA 01(13 eCT};O
Msxkumes I'.51., Cunsaxos A.3. dusuka 10-11 HI
(yrnyOneHHbIN ypPOBEHB) «M3nareisCTeo
yrLy «ITpocBemenune»
AKIMOHEPH
®usnka. Konebanus 1 BOJTHBI HMOHEPHOE
001IecTBO
Mskumes I'.51., Cunsxos A.3. ®dusznka 11
(yriyOneHHBIH ypOBEHb) «M3nareisCreo
T «IIpocsemenne»
AKIMOHEpH
®usuka. Ontuka. KBantoBas 01(13 Oec?rrl)a Ooe
Msikues I'.4., CunsikoB A.3. | pusuka Ousnka (yriryOaeHHbIH 11 m
oBelD) «M3naTenbeTBO
yp «ITpocBemenune»
Mskumes I'. 4., ®dusuka (yriryoaeHHbIH 10 AKIMOHEpHOE
byxosues b.b., Corckuii H.H. YPOBEHbB) 00I1IeCTBO
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/ lox pen. IMapdentbeBoit «31arensCcTBO
H.A. «ITpocBemenue»
Msixumes I'. 4., AKIHMOHEpPHOE
byxosues b.b., Yapyrun B.M. ®dusnka (yriryOaeHHBIH 11 00I1IeCTBO
/ Tlox pen. IlapdenTbeBoii YPOBECHbD) «M3naTenbCcTBO
H.A. «IIpocsemenue»
ITypsimesa H.C., AKIHMOHEpPHOE
Baxeesckas H.E., Hcaes ®usnka (yriryOaeHHBIH 10 00I1IeCTBO
J.A.; nox pen. YPOBECHbD) «3narenbcTBO
ITypeiuesoit H.C. «IIpocsemenue»
ITypsimeBa H.C., AKIHMOHEpPHOE
Baxeesckas H.E., Hcaes ®usnka (yriryOaeHHbIH 11 00I1IeCTBO
J.A.; mon pen. YpOBEHB) «3narenscTBO
[Typeiuesoit H.C. «IIpocsemenne»
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Ipuioxkenue 3

IlepeyeHb y4eOHUKOB 1O NMPEAMETY «ACTPOHOMUSD)
(0a3oBbIii ypoBenn) pis 10-11 kiaccon

AcTpoHomus (60a30BbIil YPOBEHb)

. HaumeHoBaHue
ABTOp/aBTOpPCKUIA N
HaumeHoBaHune yueOHUKA Kuaacc usaaress (eit)
KOJLJIEKTHB
y4eOHUKa
AKIIMOHEPHOE
Boponmnos-Benssimuuos b.A., ActpoHomus (6a30BBIi 10-11 00111ecTBO
Crpayt E.K., YPOBEHbB) «M3naTenbeTBO
«[IpocBemienue»
AKIIMOHEpHOE
ActpoHomus (6a30BBIi 0011ecTBO
JleButan E.IL p ( 11 o
YPOBEHbB) «3narenbCcTBO
«[IpocBemenue»
AKIIMOHEpHOE
ActpoHomus (6a30BBIi 0011ecTBO
Yapyrun B.M. p ( 10-11 H
YPOBEHbB) «3narenbCcTBO
«[IpocBemienue»
AKIHMOHEpPHOE
ActpoHomus (0a30BbIi 00I1IecTBO
3acos A.B., Cypun B.T" P ( 10-11 m
YpOBEHB) «3narenpcTBO
«IIpocsemenne»
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Ipuio:xkenue 4

TpedoBanuss Kk nMpeIMeTHBIM pe3yJIbTATAM OCBOEHHSI 0a30BOro Kypca
¢pu3uku B coorBercTBuM ¢ PI'OC COO:

— chOpMHUPOBAHHOCTH MPEJCTABICHUNA O POJIU U MecTe (PU3UKH B COBPEMEHHOM
HAyYHOM KapTHHE MHpa; TMOHUMaHWE (PU3UYECKON CYIIHOCTH HaOII0AaeMbIX BO
Bcenennoii siBneHui; TOHMMaHWe POJIUM (UMK B (OPMHUpOBAHHMU Kpyrosopa U
(GYHKIMOHABHON TPAMOTHOCTH YE€IOBEKA JIJISl PEIICHUS TPAKTUYECKUX 3a/1a4;

— BJAJCHUE OCHOBOIIOJIAral0 MU (buznyecKkumMmn MOHSTUAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSMH;, YBEPEHHOE II0JIb30BaHUE (PUZHUECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJQJICHUE OCHOBHBIMHU METOJAMHU HAYYHOTO TIO3HAHUS, HUCIIOJIb3YEMBIMU B
¢busuke: HaOMIONCHHE, OMHMCAHUE, MU3MEPEHHE, SKCIEPUMEHT; yMEHUs oOpabaThiBaTh
pe3ynbTaThl  U3MEPEeHHH, OOHApYKHUBAaTh 3aBUCUMOCTh MEXIAYy (U3NUECKUMU
BEJIMYMHAMHU, OOBSCHATD MOJYYCHHBIE PE3YJIbTAThI U JENIaTh BHIBObL;

— c(opMUPOBAHHOCTh YMEHHUS pelIaTh (PU3NUECKUE 3a/]a4H;

— chOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIYUYEHHBIE 3HAHUS JIJIs1 OOBSICHEHUS
YCIIOBUHM MpOTEKaHUs (PU3UUECKHUX SBIICHUW B MPUPOJE U JUIS MPUHATUS MPAKTUYECKUX
pPELICHNUI B ITOBCEAHEBHOM KU3HU;

— c(OopMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMHU IO OTHOIIEHUIO K (PU3NYECKOM
uH(popMaluu, MoTydyaeMon U3 pa3HbIX HCTOYHUKOB.

— TpeGoBaHus ke K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS YriayOJEHHOTO Kypca
GbU3MKU TOJKHBI BKIIOUATh TPEOOBAaHMSI K pe3ylbTaTaM OCBOEHHUS 0a30BOTO Kypca H
JIOTIOJTHUTEIIHO OTPaXaTh:

— ¢chOpMHUPOBAHHOCTH CUCTEMbl  3HAHUU 00 o01ux buzmIecKux
3aKOHOMEPHOCTSX, 3aKOHAax, TEOpHUAX; NPEACTAaBICHUM O JeWCTBUM BO BceneHHOU
(bu3MUeCKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHUSX;

— c(OpMUPOBAHHOCTh YMEHHsI HCCIIEIOBaTh M aHAIM3UPOBATH Pa3HOOOpa3HBIC
¢dusznueckue SBIEHUS U CBOWCTBA OOBEKTOB, OOBACHATH MPUHIUIBI pPabOTBl U
XapaKTePUCTUKUA TPUOOPOB U YCTPOUCTB, OOBSICHITH CBA3b OCHOBHBIX KOCMHUYECKUX
00BEKTOB C TeO(HU3NUECCKIMHU SIBJICHUSIMU;

— BJaJCHUME yMEHUSMH  BBIJIBUTaThb  TUIIOTE3bl HAa  OCHOBE  3HAHUSA
OCHOBOTOJIAralomuX (HU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TMPOBEPSATH HUX
AKCIIEPUMEHTAILHBIMU CPEJCTBAMU, (OPMYIHUPYSI 1IETTh UCCIICIOBAHUS;

— BJQJCHUE METOJaMHU CaMOCTOSITEIbHOTO TIUIAHUPOBAHUS U  MPOBEACHUS
(GUBUYECKUX OSKCIEPUMEHTOB, OIMCAHMS W aHaldu3a TOJYYCHHON HW3MEPUTEIHHOM
nHpopMauu, ompeaesIeHus JOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

— chOpMHUPOBAHHOCTh YMEHUM MPOTHO3UPOBATh, AHAIM3UPOBATH U OILICHHBATh
MOCIIEZICTBUSL OBITOBOM W TIPOM3BOJICTBEHHOUN NEATEIHLHOCTH YEIIOBEKa, CBS3aHHOWU C
(U3UYECKUMH MPOIECCAMH, C TTO3HUITNI IKOJIOTHIECKON OE30MaCHOCTH.

B mnpumepe pacnpenenenuss yuebusix uyacoB B I[IOOII COO Ha wuzydenwue
yaeOHoro mpenmera «Dusnka» Ha YpOBHE CpPEAHETO OOIIero oOpa3oBaHUS OTBOJIUTCS
CIEAYIOIIEE KOJIUYECTBO YaCOB:
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Tadauna 1
YpOBHU U3y4ECHUS
Hpenverias VY4eOHbIil mpeameT ba3zoBb1it VYrnyOneHHbI
o0nacTb

(K0J1-BO YacoB) (K0JI-BO 4acoB)

EcTtecTBenHbIC 140 (70/70) 280 (140/140)

dusuka
HAayKH 2 yaca B HEAEJIO 4 yaca B HEAENIO

TpeGoBanusi k pe3yinbratam KoHkpetuszupoBanbl B [IOOII COO, B BuAE
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS Kypca (DU3UKH.

Conep:xxanne yueOHOro npeaMera Ha 0a30BOM U YIJIy0JI€eHHOM YPOBHe

OO6yuenune (u3mke Ha ypOBHE CpeAHEro o0Iiero oOpa3oBaHUsSl TOJDKHO OBITh
HampaBJieHO Ha ¢opMUpoBaHUE Yy o0Oydarommxcs (QYHKIIMOHAIBHON TPaMOTHOCTH
¥ METalpeIMEeTHBIX YMEHHUI uYepe3 BBIMOJHEHUE HCCIEI0BATENBCKON M MPAKTUIECKON
nestenbHocTH. Oco0oe MecTo (QU3MKHM, Kak Y4YeOHOro IpeaMeTa, 3akKIIo4yaeTcs B
O3HAKOMJICHHHM Y4YalllUXCS C METOJaMHU HAay4YHOTO I[IO3HAHUS OKPYKAIOIIEero MHpa,
MO03TOMY YCIICIIHOCTh M3Y4YEHHS MpeAMeTa CBS3aHa, B MEPBYIO OYepeb C OBIAJCHHUEM
OCHOBaMH y4eOHO-MCCIIEOBATEIILCKON NIEATEIIFHOCTA, B TOM YHCJE IUIAHUPOBAHUS
HKCIIEPUMEHTA, a TaKXKe C MPUMEHEHUEM 3HAHWM JJis PEelIeHHUs MpPaKTHYEeCKHX 3ajad,
MO03TOMY Ba)XHOE MECTO B COJAepXaHUU ydeOHoro mpenMera «DuU3MKa» 3aHUMAIOT
3aJI0’)KEHHBIE B HETO MEXIIPEIMETHBIE CBS3M B O0JIACTH €CTECTBEHHBIX, MATEMAaTUIECKIX
Y TYMaHUTApHBIX HaYK.

Conepxanue yueOHoro mpeamera «®Pusnka» MpeACTaBICHO Ha 0a30BOM
U yriayOJIeHHOM YPOBHSX M COCTaBIIEHO Ha OCHOBE MOJAYJIHHOTO MPUHIIMIIA MTOCTPOCHUS
yueOHOoro Marepuana. CojepXkaHue TPEACTABICHO CIEAYIOIIUMH  OCHOBHBIMH
pasaenamu: @uU3MKa U €CTECTBEHHOHAY4YHBbIM METOJ NO3HAHUA NpUpoAbl, MexaHukKa,
MonekynsipHas ¢u3nKa ¥ TEPMOJUHAMHUKA, DJIEKTpoArnHAMHKa, OCHOBBI CIEIUATBHON
TEOPUH OTHOCHTEIhHOCTH, KBaHTOBas ¢m3mka. dusmka atomMa W aTOMHOTO SiApa H
Crpoenne BeeneHnou.

B Ttabnmuine 2 mpencTaBieHO COMOCTaBJICHHE COJEP)KaHUS y4eOHOTo mpeamera
«Dusuka» Ha 6a30BOM U YIITYOJICHHOM yPOBHSX.

Taoauua 2
Conep:xxanue yueoHoro npeamera «@u3nka

ba3oBblil ypoBeHb ‘ Yray0JieHHbI YPOBEHb

Ilen u3ydyeHusi y4eOHOI0 npeaMeTa M OPHEHTALMSA CO/lePKAHMUS

Obecnieuenne 0011€00pa30BaTENIbHON U Pacmmpenue npeamMeTHbIX pe3yabTaToB U
OOIIEKYJIbTYPHON TOJATOTOBKU BBITYCKHUKOB. | COJEpXKaHUE, OpPHEHTUPOBAHHOE Ha

Conepxanre 0a30BOrO Kypca TO3BOJISIET | IOJTOTOBKY K MOCTIeTYIOIIEMY
UCIOJIb30BATh 3HAHUA O (PU3MUYECKUX 00BEKTaxX | MpohecCHOHATILHOMY 00pa30BaHUIO.
U mporeccax s obecrieueHrss 0€30MacHOCTH N3yuenune mnpeamera Ha YIIIyOJICHHOM
npu  oOpamieHud ¢ NOpudbopaMud U | ypOBHE  TO3BOJseT  cHOPMHpOBATH Y
TEXHUYECKUMU YCTPONCTBaMHU; Ui | o0yyaroumxcs ¢buznyeckoe MBIIUICHUE,
COXpaHEHMs 3/I0pOBbSl M COOJIOJICHHS HOPM | yMEHHE CHCTEMaTU3MpoBaTh U 0000maTh
HKOJIOTHYECKOTO TIOBEJCHHS B OKPYKAIOMICH | MOJyYCHHBIC 3HaHUs, CaMOCTOSITEIILHO
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cpene; 1A MIPUHSATUSA
HOBCEIHEBHOU KU3HU

peleHuit B

MIPUMEHATH MOJYYEHHBIE 3HAHMS JJI pELICHUS
MPAKTUYECKUX U Y4eOHO-HCCIICIOBATEIbCKIX
3a/1ay4; yMEHUe aHaJIM3UPOBAaTh,
MPOrHO3UPOBATh W OLEHUBATH C I[O3ULHUHU
9KOJIOTHYECKON 0e30MacHOCTH  IMOCIENCTBUS
OBITOBOM ¥ TPOW3BOJICTBEHHOW ACSITEITHLHOCTU
YEJIOBEKa, CBA3AHHOM C  MCIOJIb30BaHUEM
HWCTOYHHUKOB SHEPTUHU

Pa3nen «®@u3uka 1 ecteCTBEeHHOHA

YHBIH METOA NMMO3HAHUSA IMPHUPOABLD>

®usznka — (¢yHIAMEHTAIbHAs HayKa o
npupoje. MeToabl HaydyHOro HCCIEI0BaHUS
¢u3nveckux  SBJICHUH. MonenupoBanue
¢Gu3nyeckux  SIBJICHUM u IPOLIECCOB.
Ou3nYECKUil 3aKOH — TPAHUIIBI
npuMeHumoctd. dusnyeckue Teopum U

MPUHIUN COOTBETCTBH. Ponb u MecTo pusuku
B (GOpPMHpPOBAaHUU COBPEMEHHON HAay4HOU
KapTHHBI MUPA, B IIPAKTUYECKON ACATEIBHOCTH
mozaen. Pusuka u KyJbTypa

®dusznka — (QyHAaMEHTaIbHas HayKa o
npupoge. HayuyHblil MeTon NO3HaHUA MHpa.
B3auMocBsi3p Mexay (GU3MKOH H JIpyruMuU
€CTECTBEHHBIMU HayKaMU. MeToabl Hay4dHOI'O
HCCIICIOBAHUS buznIecKux SIBJICHUU.
[TorpemHoctu MU3MEpPEHUI (buznueckux
BEIMYUH.  MojenupoBaHue  SBJICHHM U
IIPOLIECCOB  MPHUPOABI. 3aKOHOMEPHOCTb U
CIIy4alHOCTb. I'pannns MIPUMEHUMOCTH
¢usnueckoro 3akoHa. PU3NYECKUE TEOPUU U
IIPUHLIMII COOTBETCTBUS. Poib 1 MecTO Qu3UKU
B (GOpMUPOBAHWU COBPEMEHHON Hay4HOI
KapTHUHBI MUPA, B IPAKTUYECKON IEATEIBHOCTH
mojen. Duszuka u KyJabTypa

Paznen «Mexanuka»

['paHuibl MPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. BaxHeWmme  KHHEeMaTHYECKHE
XapaKTEPUCTUKU — IIEPEMEIIECHHUE, CKOPOCTb,
yckopeHue. OCHOBHBIE MOJAECIM TeT H
JIBUKCHU.

BzanmoneiictBue TEI. 3aKOHEI
BcemupHoro tarorenus, I'yka, cyxoro tpeHus.
WNueprmanpHass cucremMa OTCYETa. 3aKOHBI
MexaHuku HeroToHa.

NMnynsc  MarepuaapHOM  TOYKHM WU
CHCTEMEI. HN3menenue u COXpaHEHUE
uMmnyJsbca. Mcrnonp30oBaHne 3aKOHOB MEXaHUKH
U1 OOBACHEHHS IBM)KEHHMS HEOECHBIX Tel U
JUISL Pa3BUTHSL KOCMHYECKHX HMCCIEIOBaHUM.
MexaHuyeckass SHEprusi CUCTEMbl Tell. 3aKOH
COXpaHEHHUs MeXaHuueckou sHeprum. Pabota
CHIIBL.

PaBHOBecMe MarepuanpHOM TOYKHM H
TBEPJOrO TeNa. Y CIOBUS paBHOBeCHs. MOMEHT
cuipl.  PaBHOBecume JKMIOKOCTM M rasa.

JIBU>KeHUE JKUAKOCTEN U ra3oB.

Mexannyeckue KoneOaHWsT W BOJIHBI.
[IpeBpamieHuss HSHEPruu MpH  KOJIEOAHUSX.
DHeprusi BOJIHBI

[Ipeamer " 3aJ1aun KJIAaCCUYECKOH
MexaHuku. KuHemarnyeckue XapaKTepUCTUKU
MEXaHUYECKOTO JABM)KEHMA. Moxenu Ten u
JBJKCHHUI. PaBHOYCKOpPEHHOE IPSMOJIMHENHOE
JBID)KEHUE, CBOOOJHOE TMaJieHUe. JBH)KEHHE
Tena, OpPOIIEHHOrO IMOJ YIJIOM K TOpPU3OHTY.
[Brxenue TOYKHU o OKPY>KHOCTH.
ITocTynarensHOE W BpalaTelbHOE JBHUKECHHE
TBEPAOTrO Tea.

B3anmopeiicteue TeI. [TprHIMN
cynepno3uuuu cui. MHepuumanbHas cucrema
oTcueTa. 3akoHbl MexaHuKu HploToHa. 3aKoHbBI
BcemupHoro tarorenus, I'yka, cyxoro TpeHus.
JIBuxKeHre HeOECHBIX Tell U UX MCKYCCTBEHHBIX
CIYTHUKOB.  SIBieHusi, HaOmogaemble B
HEUHEPILHaJIbHBIX CHCTEMAaX OTCUETa.

Nmnynec cunpl. 3aKOH H3MEHEHHS U
COXpaHEHUsI UMIyibca. Pabora cuibl. 3akoH
W3MEHEHHUS U COXPAHEHUS DHEPIHH.

PaBHOBecMe MaTepHambHOW TOYKM H
TBEPAOrO Tea. Y CIOBUS PaBHOBECHS TBEPAOIO
TeJa B HWHEPHUAIBHOM CHCTEME OTCYETaA.
MowmeHT cuiibl. PaBHOBecHE KUAKOCTH U rasa.
JIBm>keHrne  KMAKOCTeM MW Tra3oB. 3aKOH
COXpaHEHMsI SHEPIUU B JUHAMHUKE XKUIKOCTU U
rasa.

MexaHuueckue )5

KoJIeOaHus BOJIHBI.
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AmmuiaTyna, TIEPHOI, 4acToTa, ¢baza
konebanuid. IlpeBpamnenuss dSHeprud Opu
KOJIEOaHUSX. BrinyX1eHHBIC KoJIeOaHusI,
pe30HaHC.

[Tonepeunple ¥  TPOAOJBHBIC  BOJIHEIL.
DHeprus BOJIHEL. WNuTtepdepenuus b3

Judpakius BoJH. 3BYKOBBIE BOJIHbI

Paszpnen «MoJiekyispHas

H3UKA U TCPMOAMHAMUKA»

MornekyasipHO-KMHETHYECKast TEOpHs
(MKT)  crpoenuss  BemectBa M €€
9KCIIEPUMEHTANIbHbIE JI0Ka3aTelbCTBA.

AOGcounoTHas TemIreparypa Kak Mepa cpeaHei
KMHETUYECKON 3HEPruM TEIUIOBOTO JABUKECHUS
4acTHUL| BellecTBa. MoJenp HIeanbHOrO rasa.
JlaBnenue raza. YpaBHEHUE  COCTOSIHUS
WJICAJIBHOTO Tras3a. YpaBHEHHE MenaeneeBa—
Knanetipona.

ArperarHble COCTOSIHUS
Mopaenb cTpoeHUSs KUAKOCTEH.

Buytpennsas  sHeprus.  PaGora m
Tervionepenaya Kak CIOCOObl  HM3MEHEHHUS
BHYTpeHHEH  3Hepruu.  llepBelii  3aKkoH
TepMoauHaMUKU. HeoOpaTuMOCTh TeIIOBbBIX
npoueccoB. [IpuHIMIBI AEHCTBUS TEMIOBBIX
MalluH

BCIICCTBA.

[Ipenmer M 3agaum MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU (MKT) u
TEPMOJIMHAMUKH.

OKCepUMEHTaJIbHbIE JI0Ka3aTeIbCTBA

MKT. AoGcomioTHas Temmeparypa Kak Mepa
CpeIHEW KHHETUYECKOM OHHEPrHHM TEILUIOBOTO
JBIWKEHHMS  4YacTull  BewlecTBa.  Mojenb
uaeanbHoOro raza. Jlapnenue raza. Csizb MEXKIY
JIABJICHUEM U CPEJHEW KUHETUUYECKOW IHEPTUEH

IIOCTYIATEIBbHOIO TEIJIOBOTO JIBUKEHUS
MOJIEKYJI HJEAJIBHOTO Ta3a.

Mopnens UJIEAIBHOTO rasa B
TEpPMOJMHAMMKE: ypaBHEHHEe MeHeneeBa—
Kianelipona, BblpakeHue Il BHYTPEHHEHR

sHepruu. 3akoH JlanbroHa. ['a30BbIe 3aKOHBI.
ArperaTHble COCTOSIHUSA BEILECTBA.
da3oBele nepexopl. [IpeodpazoBanue sHeprun
B (azoBeix mepexomax. HacellmeHHsle u
HEHACBIIICHHbIE Tapbl. BiakHOCTH BO3ayXa.
Mopnens crpoenus xuakocrei. [loBepxHocTHOE
HaTsDKeHHE. Mojenb CTpOCHHUS TBEPIBIX TEI.
MexaHn4eckne CBOMCTBA TBEPABIX TEIL.
Buyrpenuss JHEPrus. Pabota 151
Terioneperaya Kak CcrnocoObl  M3MEHEHUs
BHYTPEHHEH  DHEPIUH. IlepBbil  3aKoH
TepMOAUHAMHUKU.  AnuabaTHbIE  mpoliecc.
Bropoii 3ak0H TEpMOIMHAMUKH.
[IpeoOpazoBanusi SHEPTUU B TEIUIOBBIX

MammHax. KIIJ[ TenmoBoit Mammubl. [luki
Kapmo. DKOJIOTUYECKHE po0sIeMbI
TEIJIOOHEPTEeTUKH

Pa3nen «2JIeKTPpOAMHAMHUKA)

Onexktpuueckoe mnone. 3akoH Kyona.

HpCI[MCT n 3aJa4yr DJICKTPpOJAWHAMHUKHU.

HamnpsixeHHOCTB nu MOTEHIMAJ | DJIEKTPUYECKOEe  B3aUMOJICUCTBHE. 3aKoH
EKTPOCTATUUYECKOTO  ToJasA. IIpoBONHMKM, | COXpaHEHHUS DJIEKTPUYECKOrO 3apsiaa. 3aKoH
ITOJIYITPOBOTHUKH u monekTpuku. | Kymona.  HanpspkeHHOCTP W IOTEHIMAI
Konpnencarop. AIIEKTPOCTATHYECKOTO TI0JIS1. ITpuHnun
[TocTostHHBIM 3IEKTPUUECKUI TOK. | CYNEpPIIO3UIIUU JJIEKTPUYECKUX TTOJIEH.
OnexTpoaBuxkymas cuna. 3akoH Owma qng | PasHocte  noreHumanos.  [lpoBogHukun u
MOJHOM  UeNH. OJEKTPUYECKUA TOK B | JUAJEKTPUKUA B BJIEKTPOCTATHYECKOM MOJIE.
IIPOBOJIHUKAX, INEKTPONINTAX, | DINEKTpUUYECKas €MKOCTb. Kongencarop.
MOJIYIIPOBOJIHUKAX,  ra3ax W  BakyyMe. | DHeprus 3JeKTPHUUECKOro moJs.
CBepXIpoBOIUMOCTb. [TocTossHHBIM ANEKTPUYECKUN TOK.
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Nunykiua marautHoro mosns. JlelictBue
MarHuTHOTO TOJIsi HAa MPOBOAHUK C TOKOM U
IBUKYIIYIOCS 3apshkeHHyro dvactuny. Cuiia
Amnepa u cuna JlopeHua. MarHuTHble
CBOICTBA BEIIECTBA.

3aKOH  SJEKTPOMArHUTHOW  MHAYKIIMH.
DJieKTpoMarHuTHoe moiie. IlepeMeHHBbI TOK.
SBnenne camouHAYKUMH. HMHIYKTHBHOCTB.
DHeprus MEeKTPOMarHuTHOTO IOJIS.

DNeKTPOMarHUTHHIE KoJeOaHusl.
KonebaTenpHbIN KOHTYD.

DNeKTpOMarHuTHbIE BOJIHBI. J{HMama3oHbl

IEKTPOMArHUTHBIX ~ M3JIy4YeHMH U HUX
[IPaKTU4ECKOE IPUMEHEHUE.
I'eomerpuueckass  onTuka. BoaHoBbIE

CBOMCTBA CBETA

Onektponswkymas cuna (DJC). 3akon Owma
JUISL IIOJIHOM IIEKTPUYECKON LEH.
DNeKTpUYECKUit TOK B MeTaJuIax,
ANIEKTPOJINTAX, IOJYNPOBOJHUKAX, Tra3zax u
BaKyyMe. [Tna3zma. DIIEKTPOJIN3.
[TosynnpoBOIHUKOBBIE pUOOPHI.
CBepXIIpOBOIUMOCTb.

MaruutHoe mosie. BekTop MarHuTHOM
WHIYKLHUU. [IpuHnun CyIEpIIO3ULINH
MAarHUTHBIX MOJIEN. MaruautHO€E rnojue
MIPOBOJIHUKA C TOKOM. JlelicTBME MarHUTHOTO
II0JI1 HAa IPOBOJHUK C TOKOM M JIBUXKYIIYHOCS
3apsbkeHHY0 yactuny. Cuna Amnepa u cuiia
Jlopenua.

[loTok BekTOpa MAarHUTHOM WHIYKLHH.
SIBneHME ANEKTPOMarHUTHOM MHAYKIMU. 3aKOH
ANeKTpoMarHuTHOM uHAyKuuu. S/1C nunayknum
B IBHOKYLIUXCS NTpoBOAHMKAX. [IpaBuio JleHna.
SlBnenne camoumHAyKUMH. MHIYKTUBHOCT.
OHeprus AJIEKTPOMArHUTHOTO TOJIS.
MarHuTHble CBOMCTBA BEIIECTBA.

ONeKTpOMarHUTHbIE Kose0aHusl.
KomnebarenpHblit KOHTYP. CBoOoaHbIE
AJIEKTPOMarHuTHbIE KojeOanus. BoiHyKeHHbIE
AIIEKTPOMAarHuTHeIe  KoseOaHus.  Pesonanc.
Ilepemennbii Tok. Konnencarop u karymka B
nenu nepemMeHHoro Toka. lIpoumsBoxcrtso,
neperaya W MOTpeOJIEHHE  DIEeKTPUYECKON
SHEPTHUH. DneMeHTapHas TEOpHs
Tpanchopmaropa.

OnexkTpoMarHuTHOe  mnosie.  Buxpesoe
NIEKTPUYECKOE  MOJIE.  DJIEKTPOMATrHUTHBIE
BOJIHBI. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
Jnana3oHbl 3NEKTPOMATHUTHBIX H3JIyYEHUU U
WX TIPAKTHYECKOE TMpUMEHEeHHe. [IpuHIUIBI
PaaNOCBS3H U TEJIEBUJICHHUS.

I'eomerpuueckas onruka. I[IpsmonuneitHoe
pacnpoCcTpaHEHUE CBETAa B OJHOPOJIHOM cpere.
3aKOHBl OTPa)KEHUSI M NPEJTOMJIEHUS CBETa.
ITontHOEe BHyTpeHHee oTpaxeHue. OnTHueckue
puOOpEI.

BonnoBeie cBoiictBa cBera. CKOpPOCTH
cBeta. Mutepdepenuns csera. KorepeHTHOCTS.
Hudpakmus  cera. [lomspusamusi  cBeTa.
Hucnepcus csera. [IpakTuueckoe nmprUMeHEHHE
AJIEKTPOMATrHUTHBIX U3TyYEHUN

Pasznen «OCHOBBI cnenuaJbLHOM’ TCOPHUH OTHOCUTECJIbHOCTH»

NHBapnaHTHOCTH MOJIYJISI CKOPOCTH CBETA

HMHBapraHTHOCTE MOAYNSI CKOPOCTH CBETa

B BakyyMme. IIpuHumMn oTHocuTenbHOCTH | B BakyyMe. lIpuHIMII ~ OTHOCHTENIBHOCTH
OiHmreiiHa. CBA3b  Maccel M dHepruu | OiHmuTeiiHa. [IpocTpaHcTBO U Bpems B
CBOOOTHOM YaCTHIIbI. DHEPTHsI MTOKOSI CHEIUAJIBHOM  TEOPUM  OTHOCHUTEJIbHOCTH.
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DHepruss ¥ HUMIYJIbC CBOOOAHOW YaCTHIIBI.
CBsi3b MacChl U dHEPTUHU CBOOOJHON YaCTHIIBI.
DHEprusi NoKos

Pazgea «KBanroBasi pusnka. Pu3nka atroMa M1 aTOMHOI0 SAPa»

T'unoresa M. ITmanka. [IpeameT u 3a7a4n KBAaHTOBOM (DU3HKH.
DOTOIEKTPHUECKHIA ¢ dexT. ®oToH. TenmoBoe wu3nydyenue. Pacnpenenenue
KopryckynsipHO-BOITHOBO# JyaJIu3M. | SHEPTHHU B CIIEKTPE a0COIIOTHO YEPHOTO TeIa.
CooTtHotieHue HEOIPEAEIEHHOCTEN I'mmoreza M. Ilmanka o0  KBaHTax.
I'eitzenOepra. dororpdexr. OnbiTel A.I'. CToseroBa, 3aKOHbI

[Tnanerapuas MO/IEITb aroma. | potoaddexra. YpaBHenue A. DUHIITEIHA IS

OObsicHEeHHEe JTMHEHYATOro CIEKTpa BOJIOpOa
Ha OCHOBE KBAHTOBBIX NocTynatoB bopa.
CocTtaB W CTpPOGHHE AaTOMHOIO Sfpa.

dboTtodddekra.
®oron. OnwiTel I1.H. JlebeneBa u C.H.
Basusosa. I'unoresa JI. ne bpoiisis 0 BOJTHOBBIX

DHeprusi CBA3M aTOMHBIX  sifep. Bwuasl | cBoiictBax yactuil. KopryckymisipHO-BOJTHOBOM

PaZMOaKTUBHBIX MIPEBPALICHUI aTOMHBIX siiep. | ayanusm. Judpakuus snexTpoHoB. JlaBieHue
3akoH paaIrOaKTUBHOTO pacnaga. | ceera.  COOTHOULIEHHWE  HEOIpPEACIICHHOCTEN

SAnepuble peakuuu. Llennas peakus nenenus | ['eiizenoepra.

saep. Mopnenu crpoenuss aroma. OObscHEeHUE
DJleMEeHTapHbIe YaCTHUIIBL. | IMHEHYATOrO0 CIIEKTpa BOJIOPOJia Ha OCHOBE

OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS

kBaHTOBbIX noctynatoB H. bopa. CriontanHoe
Y BBIHYXKJICHHOE U3JIyY€HHE CBETA.

CoctaB M CTpOEHHME AaTOMHOIO sJipa.
Wzoronel. Snepubie cuibl. Jepexkt maccel u
SHEPTHUs CBSA3H sIpa.

3aKOH paJIMOaKTUBHOIO pacnajia. SaepHsie
peakuuu, peakuy JeJIeHUs U cuHTe3a. llenHas
peakuus IeNeHUs sAnep. fnepHas >HEpreTuka.
TepmosiiepHbIil CUHTES.

DneMeHTapHbIe YaCTHULBI.
@yH/1aMEHTaJIbHbIE B3aUMO/ICHCTBHS.
Y CKOpUTEH 3JIEMEHTAPHBIX YaCTHIL

Paznen «Ctpoenue BeesienHoii»

CoBpemeHHbIE IIPEICTABICHUS 0
npoucxoxaeHuu u spomonuu  ConmHua H
3Be3a. Knaccudukanuss 3Be3n. 3Be3abl H
VMCTOYHHMKHU X SHEPIUH.

lNanaktuka. IIpencraBiaeHue o CTpOEHUH
u sBoNoLIMK BeeneHHOM

[TpuMeHUMOCTh 3aKOHOB (U3UKU  JUIS
00BSICHEHUS TPUPOJIBI KOCMHUYECKUX O0OBEKTOB.
ConHeunas cucreMa. 3Be31bl U UCTOUYHUKH HX
sHeprun. Krnaccudukamus 3Be3n. DBOIIOIUS
ConHua u 3B€31.

l"aymakTuka. Hpyrue raJaKTUKH.
ITpocTpaHCTBEHHO-BPEMEHHBIE MacCIITa0bI
HaOmonaemort Beenennoii. [Ipeacrasnenne 06
spomonuu  Bceenennon. TeMHas wmarepus u
TEMHasi YJHEPIHst

YuuTeiBas MpakTUKOOPUEHTUPOBAHHBIM XapakTep Y4eOHOro cojaepKaHusl Kypca

¢u3ukn, a TaKkKe OcoOyl  PpoJb
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa,

yueOHOTO TmpenMera B (HOPMUPOBAHUU

OKCIICpUMECHTAJIbHasd 4YaCTb KypCa HWrpact

BakHeH1Iyto posb. B [IpumepHoit ocHOBHOM 00pa3oBaTesIbHOM MporpaMme MpeicTaBlIeH
NPUMEpPHBIN MepeueHb MPaKTHYECKUX U JabopaTopHbIX paboT. Bece paboTel B mepeune
CTPYIIUPOBAHBI MO TUTIAM JKCIIEPUMEHTA: MpSAMbIE U3MEPEHHsI, KOCBEHHBIE N3MEPEHUS,
HaOJIOZICHWE SIBJICHHWM, WCCIICIOBaHUS, TIPOBEpKAa THUIOTE3 W KOHCTPYHPOBAHUE
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texuuueckux ycrpoictB. B TIOOIl He 3aduxcupoBaHo TpeOGoOBaHHE HCIOJIB30BATH
nabopaTopHble W MpaKTUYeCKHEe padOThl BCEX TUIIOB, OJAHAKO NpPH BBIOOpE paboT u3
MEepPEYHs CJIEIyeT PYKOBOJICTBOBATHCS C OJHOM CTOPOHBI, JOCTHXKEHUEM IUIAaHUPYEMbBIX
o0pa3oBaTeNbHBIX PE3YyIbTaTOB, a C JPYrol CTOpPOHBI — (OPMATOM BCEPOCCUHUCKHUX
npoBepoyHbIX padboT, B KMM KOTOpBIX BXOIUT 3aJaHuE, CBA3aHHOE C IUIAaHUPOBAHUEM
AKCIIEPUMEHTA.
Huxe mpexacraBieH mepedeHb Ja0OpaTOPHBIX M IPAKTHYECKUX padoT,
CTPYNIHUPOBAHHBIX MO TUIIAM PabOT U MO pa3jiesiaM MPorpamMMbl:
Ta6auna 3

Pasznen «®@usuka u eCTeCTBeHHOHay‘leIﬁ METO/I MO3HAHUA NIPUPOABI»

Pa3zgen «MexaHuka»

[IpsimMble n3MepeHus:

— HW3MEPEHHE MTHOBEHHOH CKOpPOCTH C MCIOJBb30BAHMEM CEKYHJIOMEpa WM KOMIBIOTEpa C
JaTYNKaMU;

— CcpaBHEHHE Macc (110 B3aUMOJICHCTBUIO);

— U3MEpEHHE CUJI B MEXAHUKE.

KocBennsie usmepenus:

— U3MEpEHHE YCKOPEHUS;

— U3MEpEeHHE YCKOpeHUs: CBOOOAHOrO NMaIeHNUS;

— OlpejAeseHUE SHEPTUU U UMITYJIbCA [10 TOPMO3HOMY ITYTH.

Habmronenue siBieHuii:

— Ha0Ir0/1eHue MEXaHUYECKUX SIBJIEHUHN B MHEPLUAIbHBIX U HEMHEPIUAIBHBIX CUCTEMAX OTCUETA;
— HaOm0IeHNE BBIHYKICHHBIX KOJICOaHHI U Pe30HaHCa.

HccnenoBanus:

— HCCIIEJJOBAHUE PAaBHOYCKOPEHHOI'O ABM)KEHHUS C UCIIOJIB30BAaHNUEM DIIEKTPOHHOI'O CEKYHIOMEPA
WM KOMITBIOTEpA C JaTYUKaMH;

— HCCIe0BaHUE IBUKEHHUS Tena, OpOIIEHHOr0 TOPU30HTAIbHO;

— UCCIIEJIOBaHHME LIEHTPAIBHOTO YAapa;

— HCCIIEJOBAHME KAUEHUS IWINHJPA 10 HAKJIIOHHON TUIOCKOCTH.

[IpoBepka runores (B TOM 4KCII€ UMEIOTCS HEBEPHBIE):

— TIpU JABWXKEHMM OpycKa MO HaKJIOHHOM IUIOCKOCTH BpeMs MepeMEelIeHHs] Ha ONpeeieHHOe
paccTostHusI TeM 0oJIbIIe, YeM 0oJibllie Macca Opycka;

— TIpH JIBUXKEHUHU OpYCKa 110 HAKJIIOHHOM MIIOCKOCTU CKOPOCTh MPSIMO MPOMOPLHUOHATIbHA MTYTH;
— TIpU 3aTyXaHUHU KosieOaHUI aMITUTya 0OpaTHO MPONOPIMOHAIbHA BPEMEHHU.
KoHcTpynpoBaHue TEXHUYECKUX YCTPOUCTB:

— KOHCTPYMPOBAHWE HAKJIOHHOM MJIOCKOCTHU € 3agaHHbiM KII/;

— KOHCTPYMPOBAHHE PhIUaXHBIX BECOB;

— KOHCTPYMpOBaHHE HAKJIOHHOM IIJIOCKOCTH, IO KOTOpPOMl OpyCcOK MABMXKETCA C 3aJaHHBIM
YCKOPEHUEM

Pazgeqa «MoJiekyJsipHasi PU3HKA M TEPMOJAMHAMHMKA)

[IpsiMble n3MepeHus:

— H3MEPEHHE TEeMIEPATYPHI KUIKOCTHBIMHU U UG POBBIMUA TEPMOMETPAMH;
— OIIEHKA CUJI B3aUMOJICUCTBHUS MOJIEKYI (METOJIOM OTPhIBA KaIlelb);

— HW3MEpEeHHE TEPMOJMHAMUYECKHUX TTapaMeTPOB raza.

KocBennsie usmepenus:

— W3MEPEHHE YACTHbHOM TEIUIOTHI IIJIABJICHUS JIbA.

— Ha0Omonenue aBiaeHMit:

— HaOmonenue quddy3um.

HccnenoBanus:
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— HCcheaoBaHUE IBMKEHUST OpOYHOBCKOM "acTuilbl (o Tpekam [leppena);

— HCCJEI0BAaHUE H30IPOIECCOB;

— HCCJIEeI0BaHUE H30XOPHOTO MPOIIECCa U OlEHKA a0COIFOTHOTO HYJIS;

— WCCIIEJIOBAaHHE OCTHIBAHUS BOJIBI.

[TpoBepka rumotes (B TOM YKCIIe UMEIOTCSI HEBEPHBIE):

— KBaJpaT CPEIHETO MepeMeIeHuss OPOYHOBCKOM YaCTHUIIBI MPSIMO TMPOTIOPIIMOHATICH BPEMECHH
HaOmoneHus (o Tpekam Ileppena);

— CKOPOCTh OCTBIBAHHSI BOJIbI JIMHEWHO 3aBUCUT OT BPEMEHHU OCTHIBAHUS

Paznen «jeKTpoanHaMUuKa

[IpsimMble n3MepeHus:

— wu3Mmepenue DJIC ucrouyHuka Toka;

— U3MEpEHHE CUIIbI B3aUMOJIEHCTBHS KaTYILIKHA C TOKOM U MarHWTa OMOIIBIO 3JIEKTPOHHBIX BECOB.
KocBennsbie n3mepenusi:

— W3MEpEHHE HANPSDKEHHOCTH BUXPEBOTO  AJIEKTPUYECKOTr0 ToJis (mpu  HaOIroJeHUH
ANEKTPOMArHUTHOW UHIYKITUH);

— U3MEpEHHE BHYTPEHHEIO CONPOTHUBIICHUS UCTOYHHUKA TOKA;

— ompejeNeHue Mmoka3aTes IPeIOMICHUS CPEIbl;

— u3MepeHne (HOKYCHOTO PACCTOSHUS COOMPAIOIIEH 1 pacCeNBArOIIEH JINH3;

— ompejeNieHue IJINHBI CBETOBOW BOJIHBI;

— OIpeAeNieHue HMITYyJbCa M HHEPrud 4YacTULIbl IPU JBMKEHMM B MAarHUTHOM moje (1o
dhotorpadusm).

Habmronenue siBneHuii:

— HaOIIOIeHUE SIBICHUS AIEKTPOMArHUTHOM WHIYKIIHH;

— Ha0JI0/IeHNE BOJIHOBBIX CBOWCTB CBeTa: AU(paKist, nHTephEpeHIIHs, TOIPU3aIUs.
Hccnenosanus:

— UCCIIEJIOBAHUE 3aBUCUMOCTH HAIPSKEHUS Ha MOJIF0CaX UCTOYHMKA TOKA OT CHJIbI TOKA B LIEIIH;
— HCCIeA0BaHUE 3aBUCUMOCTH CHUJIbI TOKA Yepe3 JaMIIOUKy OT HapsDKEHUs Ha HEll;

— HCCIIeJIOBaHHME HAarpeBaHUs BOJbI HarpeBaTeseM HeOOoIbIION MOIITHOCTH;

— HCCIEeAOBaHUE SIBJICHUS JIEKTPOMATHUTHON UHAYKIUU;

— UCCIIEJIOBAaHHME 3aBUCUMOCTH YTJla IPEJIOMJIEHUS OT yIJia NajeHMUs;

— HCCJEe0BaHUE 3aBUCUMOCTH PacCTOSIHUS OT JIMH3bI 10 U300paKEHUS OT PACCTOSHUS OT JIMH3BI
710 TIpeIMeTa.

ITpoBepka runotes (B TOM YUCIIE UMEIOTCS HEBEPHBIE):

— HanpspKEeHUe TNPH MOCIIE0BATEIbHOM BKIIIOUEHUU JIAMIIOUKHM M PE3UCTOpa HE PABHO CyMMe
HaIpsHKEHUN Ha JTIAMIIOYKE U PE3UCTOPE;

— YroJl IpejoMJIeHUS NPSIMO IPONOPLUOHAJIEH YTy A eHUS;

— MpH IUIOTHOM CJIOKEHUU ABYX JMH3 ONTUYECKUE CUIIbI CKIIAIbIBAIOTCS.

KoncTpynpoBaHnue TEXHUYECKUX YCTPOWCTB:

— KOHCTPYMPOBAHHE dJIEKTPOABUTATE;

— KOHCTpyHMpOBaHHE TpaHC(hOpMATOpa;

— KOHCTPYMPOBAHHME MOJEIHU TEJIECKONA WM MUKPOCKOIIA

Pa3znes «OCHOBBI cCrieMAJILHON TEOPUH OTHOCHTEJIbHOCTH

Pa3nen «KBanToBas ¢pusnka. Pusuka aroMa 1 aTOMHOI0 SAPa»

Habmronenue siBIeHUH:

— HaOII0JIeHNE CIIEKTPOB.
HUccnenoBanus:

— HWCCIEAOBaHME CIIEKTPa BOJIOPOIA

Paznea «Ctpoenue BeceneHHOM»

[Ipsimbie nu3MepeHus:
— ompenesieHre eproia 00paleHus TBOWHBIX 3Be3]1 (I€YaTHBIC MaTEPHAIIbI ).
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HaOmronenne siBieHMii:

— BedepHUe HaOIIOeHUS 3Be3/1, JIVHBI U TIIAaHET B TETIECKOM WU OMHOKII.
Uccnenosanus:

— HCCIeAOBaHUE JIBUKCHUS ABOMHBIX 3Be3/1 (IO MeYaTHBIM MaTepuagaM)
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Ipuio:kenue 5

Pecypchbl 1J151 Opranu3anuu BUPTYAJbHBIX JIA00PaTOPHBIX PadoT 1Mo
yueOHOMY npeamety «Duznkar»

1. HWurepaktuBHble Mojenu yuuTens Banerep ®ennra u3 ['epmanuu:
https://www.walter-fendt.de/htmI5/phru/.

2. VIHTepakTuBHBIC nabopaTopHbIe padoThI:
http://seninvg07.narod.ru/004 fiz lab.htm.
3. HHTepakTuBHBIC MOJEIIN YHUBEPCUTETA Komopano:

https://phet.colorado.edu/en/simulations/category/physics.

4. BupryanbHble J1abopaTopHble paboThl 1o ¢uszuke:  http://www.all-
fizika.com/article/index.php?id_article=110.

5. Bupryanbnuble mabopatopHbie paboTel 10 (Qusuke (pusmyeckuit
npaktukyMm): http://mediadidaktika.ru/course/index.php?categoryid=3.

6. WutepaktuBHble Mozenu yuutens Bnagumupa Bamryaka uz Yexuwu:
https://www.vascak.cz/?page id=2355#gp_newtonova trubice.

7. WnrepaktuBubie Momenu: http://www.falstad.com/mathphysics.html.

8. BupryanbHbie nabopaTopHbIe paboThI OT CIIory:
http://barsic.spbu.ru/www/lab_dhtml/.

9. BupryaneHoe mnocemenue L[[EPH:  https://artsandculture.google.com/
exhibit/a-stroll-through-cern-s-underground-spaces/zgLSY3sZpJX_Jw.

IIporpammsbl AJ1s1 HOCTPOEHHS IJIEKTPOCXEM:
1. ElectroM: https://fazanet.ru/programma-electrom.html.
2. Electronics workbench: https://soft.sibnet.ru/soft/25729-electronic-
workbench-5-12/.

Pecypcbl U1 OpraHu3anuy BUPTYAJIbHbIX IKCKYPCHIA U 1a00paTOPHBIX
padoT nmo yueOHOMY NpeaMeTy «ACTPOHOMHUS

1. Ilporpamma »skckypcuid mo 3Be3gHomy HeOy WorldWideTelescope:
http://www.worldwidetelescope.org/webclient/.

2. Caiit ipo xocmoc: https://cosmos-online.ru/.

3. Poccuiickast acTpoHOMHYECKast ceTh: http://www.astronet.ru/.

4. HoBoctu kocMmoca: https://in-space.ru/.

5. UnTepaktuBHas cxema ConHeuHoit cuctembl Solar System Scope:
https://www.solarsystemscope.com/ru.

6. Buzyanuzanus  mpocTpaHcTBa B pealibHOM  BpemeHn  Selestia:
https://celestia.space.
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