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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IIPEJIMETA «®U3UKA»

B pe3yabrare m3ydenusi yueOHoro mpeamera «@®u3ukKa)» Ha YpOBHE CpelHero 001ero
o0pa3oBaHus:

BbinyckHHUK Ha 6a30BOM ypPOBHE HAYYHUTCH:

— JEMOHCTPUpPOBATh Ha MpUMepax poiib U MeCTO (pu3uku B (HOpMUPOBAHMH COBPEMEHHOU
Hay4YHOH KapTUHBl MHUpPA, B Pa3sBUTHM COBPEMEHHON TEXHUKHM M TEXHOJOIMH, B IPAKTUYECKOH
NESITeIbHOCTH JIFOACH;

— JEMOHCTPUPOBATh Ha MPUMEPAxX B3aMMOCBS3b MEXAY (DU3UKON U APYTMMHU €CTECTBEHHBIMU
HayKaMu;

— YCTaHaBJIMBaTh B3aMMOCBS3b €CTECTBEHHO-HAy4YHBIX SBJICHUH M INPUMEHATh OCHOBHBIE
(bu3nyeckre MOJENIH JUIsl UX OIMCAHUSA U OOBSCHEHNUS;

— HWCHOJb30BaTh HMH(MOpMANHMIO (U3NYECKOTO COJEpKAHHMSA TPU PELICHHH Y4EeOHBIX,
NPAaKTUYECKHUX, NMPOEKTHBIX M MCCIENOBATEIbCKUX 3ajad, MHTETPUPYSd MH(POPMAIHMIO U3 PA3IUYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLIEHUBAS;

— pa3nuyaTh M yMETh HCIIOJB30BaTh B Y4eOHO-MCCIEIOBATENbCKON JEATENbHOCTH METO/bI
HAYYHOTO IMO3HaHMs (HaONIoIeHue, ONMCaHue, MU3MEPEHHE, SKCIIEPHUMEHT, BBIIIBUKECHHUE THUIOTE3BI,
MOJICIIUPOBAHKUE ¥ Jp.) U (POPMBI HAYYHOTO TO3HAHUS ((aKThl, 3aKOHBI, TEOPHUHU), IEMOHCTPUPYS HA
IpHUMepax UX pojib U MECTO B HAyYHOM IIO3HAHUY;

— IPOBOAUTH MpsIMbIE M KOCBEHHbIE M3MEHEHUS (U3MUECKUX BEIMYHMH, BbIOUpas
U3MEPUTENbHBIE TPUOOPBI C y4eTOM HEOOXOAMMON TOYHOCTH W3MEPEHHH, IUIAHHPOBATH XOJ
U3MEPEHUH, OTy4aTh 3HAUCHHE U3MEPIEMON BEIIMYMHBI U OI[CHUBATH OTHOCUTEIBHYIO IMOTPEIIHOCTh
0 33JJaHHBIM (hopMyaMm;

— IPOBOJUTH HUCCIENOBaHMS 3aBUCUMOCTEN MEXIY (DU3MUECKUMM BEIUYMHAMH: MPOBOJUTH
U3MEPEHUsT W OIpPEIeNsATh Ha OCHOBE HCCIICAOBAHMS 3HAUYEHHE I1apaMeTpoOB, XapaKTEPH3YIOLINX
JAHHYIO 3aBUCHUMOCTh MEX/y BEIMYMHAMH, U JIEJIaTh BBIBOJ] C YUETOM IOTPEIIHOCTH U3MEPEHUIA;

— HCHOJB30BaTh JUIsl ONMCAHUS XapakTepa NPOTeKaHUs (PU3MUYECKHX MPOLECCOB (U3NYECKHE
BEJIMYMHBI M IEMOHCTPHPOBATH B3aUMOCBS3b MEX/1y HUMHU;

— HWCHOJB30BATh JUIS ONHCAHUS XapakTepa MPOTeKaHUs (PU3MUYECKHX MPOIECCOB (PU3NIECKHE
3aKOHBI C YY€TOM I'PaHMIl UX IPUMEHUMOCTH;

— peliaTh KayecTBEHHbIE 33/1a4M (B TOM 4YMCJE€ W MEXIPEAMETHOIO XapakTepa): UCIONIb3ys
MoJeny, (pU3uYecKre BEIWYMHBI U 3aKOHBI, BBICTPAWBATh JIOTMUECKH BEPHYIO LIEMOYKY OOBSICHEHUS
(ToxazarenbCcTBa) MPEII0KEHHOTO B 3a/1a4e npoliecca (SIBICHUS);

— pelaTh pacyeTHbIE 3aJaud C SBHO 3a/JlaHHON (M3NYECKOH MOJEbIO: Ha OCHOBE aHAJIN3a
YCIOBUS 3a/laud BBIIETATH (PU3MUYECKYIO MOJedb, HAaXOAWUTh (U3NYECKHE BEIMYUHBI M 3aKOHBI,
HEOOXO/JMMBIE M JIOCTATOYHBIE ISl €€ PEHICHHUs, MPOBOAWTH PACUYETHI W TPOBEPATH TOTYUICHHBINH
pe3yibTar;

— YUYUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MoJeNel MpH peleHun
(GU3NUECKUX U MEXITPEIMETHBIX 3a7ay;

— HWCHOJB30BaTh HMH(GOPMAIMIO W TPUMEHATH 3HAHUS O TMPHUHIUINAX pabOTHl U OCHOBHBIX
XapaKTEPUCTHKAX W3YYEHHBIX MalIMH, TPUOOPOB W APYTHMX TEXHUYECKUX YCTPOMCTB UIS PEIICHHUS
NPaKTUYECKHUX, YUeOHO-MCCIIEJOBATENbCKUX M MMPOEKTHBIX 3a/1a4;

— HCHOJB30BaTh 3HaHUA O (U3NYECKUX OOBEKTAX U Mpolleccax B MOBCEAHEBHOM >KU3HU IS
oOecrieueHHs 0€30MacHOCTH MpHU OOpallleHUH ¢ NpuOopaMu M TEXHUYECKHMMM YCTpOMCTBaMHM, IS
COXpaHEHHsI 3I0POBBSI H COOIOIEHUSI HOPM HKOJIOTHYECKOTO TOBEICHUSI B OKpYXKAIOIIEH cpere, IJis
NPUHATHS PEIIEHUH B TOBCEAHEBHOM KU3HU.

BoinyckHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

— NOHUMAMb U OOBACHAMbL YEIOCMHOCMb (QUIUYECKOL Meopul, paziudams 2panuybl ee
APUMEHUMOCTU U MECMO 8 POy OpY2ux (hu3uieckux meoputi,

— e1ademv  NpuemMamu  NOCMPOEHUs  Meopemuyeckux  O0oKa3ameibCcmes, a  MakKice
NPOCHO3UPOBAHUSL O0COOEHHOCMeEU NPOMEKAHUs (QuU3UYecKuUx seleHUll U Npoyecco8 HA OCHOGe
NONYYEHHbIX MeopemuideckKux bl80008 U 00KA3amenbCms;

— Xapakmepuzoeamsv — CUCMEMHYIO — C643b  MedHcOy  OCHOBONONALAIOWUMU — HAYYHLIMU
HOHAMUAMU. NPOCMPAHCMBO, 8PEMsl, Mamepus (8ewecmeo, noie), O8UNCEHUe, CULA, IHEPIUs,

— @blogUcamMb  2UNOmMe3bl  HA  OCHO8e  3HAHUA  OCHOBONONALAIOWUX  (PU3UYECKUX
3aKoHOMepHOCmell U 3aKOHO8,

—  CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUYecKue IKCNepUMenmol;

— Xapaxkmepuzoeams  2100aNbHble  NpoONEMbl,  cmoswue  nepeo  Yeno8eyecmeoM:
9HepeemuuecKkue, Cblpbesvle, IKOI02ULEeCKUe, — U polb QUUKU 8 peuleHuy Smux npooiem;
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— pewams npaKmuKo-opUeHmMuUpoOBaAHHble KAYeCmeeHHble U paciemHble uzuyecKue 3a0adu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCHONb3YS HECKOAbKO (QU3UYUECKUX 3aKOHO8 UM  (HOpMYI,
CBA3BLIBAIOUUX U3BECTNHBIE PUIUYECKUE BETUYUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX CEA3ell;

— 00BACHAMb NPUHYUNBL PAbOMbl U XAPAKMEPUCIUKU U3VUEHHbIX MAWUH, npubopos u
MEXHUYECKUX YCMPOUCME,

— 00BACHAMb YCI08USL NPUMEHEHUsl (Qu3udecKux mooenell npu peuleHuu Qu3udeckux 3aoad,
HAXo0ums A0eK8amHuyio npedsiodCeHHOU 3a0aue Qu3UYecKyio MOOelb, paspeuiams npooiemy Kax Ha
OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKHU.

COJEPKAHUE KYPCA ®PU3UKHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

BA30BbI YPOBEHD

PDu3NKa U eCTECTBEHHO-HAYYHbINH MeTO/ MO3HAHUSA NPHPOABI

®dusnka — pyHAaMeHTalbHas HayKa O IpUpoie. MeTo bl Hay4HOT0 UCCIIEJ0BAHUS (PU3NUECKUX
sBNeHUA. MopenupoBanue (U3MUECKUX SBIEHUH W mpoueccoB. Du3Myeckwil 3aKOH — TPAHULBI
OpUMEHUMOCTH. Du3HuecKkue TEOpUM U HNPUHIUN COOTBeTCTBUA. Poimb M MecTo ¢u3uku B
(OpMHUPOBAHUM COBPEMEHHON HAy4YHOM KapTHHBl MHpa, B NPAKTHUYECKON JAEATEIbHOCTU JIIOJAEH.
Duzuka u Kyrbmypa.

MexaHnunka

I'paHnuuBpl  NPUMEHMMOCTM  KJIACCHYECKOM  MEXaHMKU. BakHelnme KUHEMaTUYeCKHe
XapaKTEPUCTHKHU — IIEPEMEILIEHUE, CKOPOCTh, YCKOpeHHe. OCHOBHBIE MOJIEIH TEI U JBUKECHUM.

BsaumopeiictBue ten. 3akonsl BcemupHoro tiarorenus, I'yka, cyxoro tpenus. MuepuuanbHas
CUCTEMa OTcueTa. 3aKOHbI MeXaHUKU HproToHa.

NMmnynsc MarepuanpHOM TOYKM M CHCTEMBl. VI3MEHEeHHe M COXpaHEHHE MMIIYJIbCA.
Hcnonvzosanue 3aK0HO8 MeXaHuKu Oni O0OBACHEHUs O8UICEHUS HeOecHbiX men U Ol pa3eumus
KocMuyecKkux uccredosanui. MexaHndeckas SJHEprus CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON
sHepruu. Pabota cuisl.

Pagnosecue mamepuanvnoti mouku u meepoozo mena. Ycnosus pasnosecus. Momenm cuinbl.
Pasnosecue srcuokocmu u 2aza. [eudsicenue scuokocmeti u 2a308.

Mexannueckue kosiebaHusi U BOJIHBL. [IpeBpailieHuss sHepruM npu KosieOaHUsX. DHeprus
BOJIHBI.

MouexyasipHas (pu3uKa ¥ TEepMOAUHAMHKA

Monekynsipao-kuHetnueckass teopusi (MKT) crpoeHus BemiecTBa M €€ SKCIEPUMEHTAJIbHBIE
JI0Ka3aTenbcTBa. AOCOMIOTHAs TeMIlepaTypa Kak Mepa CpeAHeld KMHeTHMYECKOW HEepruu TEIIOBOIro
JBWKECHHsI 4acTHI] BemecTsa. Mojenb HaeanbHOro rasa. JlaBieHuwe rasa. YpaBHEHHE COCTOSHHS
UJcaNbHOro raza. YpasHenne MenneneeBa—KuamnelipoHa.

ArperaTHble COCTOSIHMS BelecTBa. Modenb cmpoenus: H#cuoKocmel.

Buytpennsas sHeprus. PaGotra u Teruomepenauya Kak CHocoObl M3MEHEHHs BHYTPEHHEH
sHeprun. IlepBoiii 3akoH TepmonuHamuku. HeoOpaTumocTh TemoBbIX mporieccoB. [IpuHIUIBI
JIEHCTBHS TEILUIOBBIX MAIIUH.

JIeKTPOANHAMHUKA

Dnektpuyeckoe mone. 3akoH Kymona. HampsskeHHOCTh M MOTEHIMA 3JIEKTPOCTATHYECKOTO
nosist. [IpoBoHMKH, TOTyNIPOBOIHUKH U AMAIeKTpuku. KonneHcarop.

[ToCTOSIHHBIN SJEKTPUYECKUIM TOK. DJIEKTPOABHKYIIAs cwia. 3akoH OMa Uil MOJHOM LenH.
ONEKTpUYECKU TOK B IPOBOJHHUKAX, JJIEKTPOJIUTAX, IIOJYNPOBOJHUKAX, TIa3aX MU BaKyyMe.
Csepxnposooumocme.

WHaykuust MarHUTHOrO mojs. JIeficTBME MarHUTHOrO NOJs Ha IPOBOAHUK C TOKOM U
JBIKYIIYIOCS 3apspDkeHHyro dactuny. Cumna Ammepa m cuna JlopeHnma. MarHuTHbBIE CBOMCTBA
BEIIEeCTBA.

3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH. DJNEKTpoMarHuTHoe mnoje. IlepemenHsblil Tok. SIBneHue
CaMOMHIYKUUH. IHIYKTUBHOCTb. DHepeus 31eKmpoMacHUMHO20 NOIA.

OnexTpoMarHuTHele Konebanus. KoneGaTenbHbINH KOHTYP.

3



DNeKTpOMarHuTHbIE BOJIHBL. /[Mana3oHbl 3JEKTPOMArHUTHBIX M3IYYEHUN M UX MPAKTUUYECKOE
IIPUMEHEHUE.
I'eomerpuyeckas ontuka. BoaHOBBIE CBOMCTBA CBETA.

OcHOBBI cTIENMATBHOI TEOPUH OTHOCUTEJIBLHOCTH
VHBapuaHTHOCTh MOJIYJsl CKOPOCTM CBeTa B BakyyMme. [IpMHIMI OTHOCHUTEIBHOCTH
OliHmTeiHa. CBs3b MacChl M 3HEPTMM CBOOOJHON YaCTULIbI. DHEPIUsI TIOKOSI.

KBanToBas pusuxa. ®u3suka aroMa 4 AaTOMHOI0 A/Apa

I'mnore3a M. Ilmanka. ®orosnekrpuueckuit 3¢ dexr. Doron. KopmyckynspHO-BOIHOBOM
nyanusM. Coomuowenue neonpedeiennocmeti I etizenbepea.

[InanerapHas mozenp atoma. OObSCHEHHE JHMHEWYATOrO CHEKTpa BOAOPOJAa Ha OCHOBE
KBaHTOBBIX ITOCTYJIaTOB bopa.

CocraB U CTPOEHHE aTOMHOTIO siApa. DHEPrus CBSI3W aTOMHBIX saep. Buabl painoakTHBHBIX
MIpEBpAIlCHUI aTOMHBIX SI/IEP.

3aKOH paIMOAaKTUBHOIO pacnaja. JnepHsle peakuuu. LlenHas peakuus AeeHUs saep.

DneMeHTapHbie yacTullbl. DyHaaMeHTanbHbIE B3aUMOJICHCTBUS.

Ctpoenue BcesieHHoit

CoBpemMeHHbIE TIPEACTABICHUS O MNPOUCXOXACHUM U HdBomouur CoyHI@ W 3BE3].
Knaccudukarus 38e371. 383161 1 ICTOYHUKH UX DHEPTUH.

l'anaktuxa. [IpeacraBienune o CTpoeHUM U 3BotONIMY BeenmeHHou.



TEMATHYECKOE INIAHUPOBAHHUE C OIIPEJEJIEHUEM OCHOBHBIX BU/10B
YYEBHOU JEATEJBbHOCTHU OBYYAIOIIUXCA ITPU U3YYEHUHU KYPCA ®PU3UKHU

TeMarndeckoe mIaHupOBaHUE

ConeprxaHue o TemaM

11 kuacc (68 yacoB)

OCHOBBI DJIEKTPOJIUHAMUKHU (IPOJIOJKEHUE) (9 1)

MarsuTHoe 1moJjie
(54)

MarnutHoe none. Manykuus

MarHuTHOTO 110JI1. BEKTOp MarHuTHOM
WHIYKLUU.

JlelficTBre MAarHUTHOTIO IOJISI HA IPOBOJAHUK C
TOKOM U JIBHXKYILYIOCS 3apsDKCHHYIO YaCTHUILY.
Cuna Amnepa. Cuna Jlopenua.

[IpaBuiio neBO pyKH.

MarnuTHble cBOWCTBA BeulecTBa. Mazcnumnas
3anuce uHgopmayuu. SnekmpousmepumenbHvle
npubopebi.

JlaGoparopHnas pabora:
W3mepenne cuibl B3aMMOJICHCTBUS MarHuTa U
KATYIIKH C TOKOM.

DJleKTPOMarHuTHasi MHAYKIus (4 4)

SIBneHre 3NeKTPOMarHUTHOM MHIYKIUU.
MaruuTthsii notok. [IpaBuiio Jlenua. 3akoH
AIIEKTPOMArHUTHON UHIYKIUH.
DJIeKTPOMArHUTHOE TOJIE.

Buxpesoe snexmpuuecxoe none. llpaktuueckoe
MIPUMEHEHNE 3aKOHA 3JIEKTPOMarHuTHON
uHAyKUUU. Bosnuxknosenue 3/C unoykyuu 6
OBUNCYUIUXCSL NPOBOOHUKAX.

SIBneHrne caMOMHIYKIUU.

NHIyKTUBHOCTS.

DHeprusi MarHuTHOTO TOJIsI TOKA. DHepaus
9JIeKMPOMACHUMHO20 NOJIA.

JlaGopatopHas pabora:
HccnenoBanue SBJICHUS JIEKTPOMArHUTHON

HUHAYKIOUU.

Koncmpyuposanue:
Konucmpyuposanue snekmpoosucamens.

KOJIEBAHUSA U BOJIHBI (17 v)

Mexannueckue kosieoanus (3 1)

Mexanunueckue kKojaeOaHus.

CBobOoaHbIe KoeOaHusl. MareMaTH4eCKUii 1
IIPY’KWHHBINA MassTHUKU. [IpeBpamenns
SHEPIUu Npu KojeOaHUsIX. AMIUTUTY A,
NepuoJi, 4acToTa, a3a KojaeOaHHi.
BrinyxneHHbIe KOJIeOaHus1, pe30HAHC.

JlaGopatopHas pabora:
Omnpenenenre yCKOPEHUsI CBOOOIHOTO MaIeHUs
MIPY TIOMOTIIY MasiTHUKA.

Uccnenosanue:
[Tpu 3aTyxanuu KoaeOGaHUN aMILUTUTY A
00paTHO MPOMOPIMOHATIFHA BPEMEHH.

DJIeKTPOMarHuTHble KoJiebanus (6 1)

DNEeKTPOMarHUTHBIC KOJICOAHNSI.
KonebaTenbHbIN KOHTYD.

CB00OO/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.
Asmoxonebanus. Boinyscoennvie
9NeKMPOMASHUMHbLE KONEOAHUS.

IlepemeHHBIN TOK.

Konoencamop u kamywxa 6 yenu nepemeHHo20




moka. Pezonanc 6 yenu nepemenno2o moka.
Dnemenmapuas meopusi mpancgopmamopa.
IIpouseoocmeo, nepedaua u nompebenue
INEKMPUUECKOU IHEPULL.

Koncmpyuposanue:
Koncmpyuposanue mpancgopmamopa.

MexannyeckKkue BOJHBI
3 )

Mexanundeckue BoiHbl. [lonepeunsie u
MPOIOJIbHBIEC BOJTHBI. DHEPTUsl BOJTHBI.
Hnmepghepenyus u ougpaxyus 6011. 3ByKOBBIC
BOJIHBI.

DJIeKTPOMAarHUMTHbIE BOJIHBI (5 1)

DJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.

Buxpeoe anexkrpuueckoe noie. Ceoucmesa
9NeKMPOMASHUMHBIX 601H. J{lnana3zoHbl
AJIEKTPOMATHUTHBIX M3TYYCHHUNA U UX
MPaKTUYECKOE TPUMEHEHHE.

Tpunyunsi paouocessu u menesudetusl.

OINTHUKA (17 u)

CsetoBble BoJIHBI. ['eoMeTpuyeckasi u BOJIHOBast
ontuka (10 4)

I'eomerpuueckas ontuka. [Ipsmonuneinnoe
pacnpoCTpaHEHUE CBETA B OJTHOPOJHOMU CpeJE.
3aKOHBI OTPA)KEHUS U MPEIOMIICHHSI CBETA.
[TonHoe oTpaxkenue. Onruyeckue NpudOpHI.
BonHoBEBIE CBOMCTBaA CBETA.

Ckopoctb cBeta. IHTEpdepeHnys cBeTa.
KorepentHocts BoiH. udpaxius cera.
[Tonspuzanus ceeta. lucnepcus caera.
IIpakTHueckoe NpUMEHEHHE
AJIEKTPOMAarHUTHBIX U3TyYCHHM.

JlaboparopHbie pabOTHI:

1. Onpenenenue nmokasarest NpeIoMICHUS
Cpepbl.

2. N3mepenue pOKyCHOTO pacCTOSTHUS
cobuparole u pacceusarowell INH3.

3. Onpesenenne ITUHBI CBETOBOW BOJTHBI.
4. Oyenxa ungpopmayuonnot Emkocmu
komnakm-oucka (CD).

Uccnenosanus:

1. UccnenoBanue 3aBUCUMOCTH yIJia
MIPEJIOMJIEHUS OT YIJIa MaJICHUS.

2. UccnenoBanne 3aBUCUMOCTH PACCTOSTHUS OT
JIUH3BI 710 U300paKEHUSI OT PACCTOSIHUS OT
JIMH3BI JI0 TIpEaMETA.

IIpoBepka runores:

1. Yron npenomiieHus: NpsMo MpornopUuOHAIICH
yIJy HaJICHHUS.

2. Ilpu nnomnom cnoscenuu 08yx nuH3
onmuyeckue Cuibl CKI1a0bl8amcs.

KOHCTPYI/IpOBaHI/IC MOACIHN TCIICCKOIIA,
MHKpPOCKOIIA.

H3nyyenne u crieKTpbl

3w

Buns! nznydennii. Mcrounuku ceera. CnekTpsl.
CriekTpasbHbIN aHAIU3.

TennoBoe uznyuenue. Pacnpedenenue snepeuu
6 cnekmpe abCcoIOMHO YEPHO20 meid.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.

Habmo1eHue CiekTpoB.

OCHOBBI CHIENMATBLHON TEOPUH OTHOCUTEILHOCTH(4 1)

IIpeomem u 3a0auu K8aHMOBOU PUSUKU.
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I'unore3a M. Ilnanka o kBanTax. ®oTodddekr.
@OTOH.

VYpaBuenue A. DiHITeHa 115 poTodrdhdekra.
Onvimul A.I'. Cmonemosa.

3axonvl pomosghghexma.
KopmnyckysipHO-BOJIHOBOM Tyanu3Mm.
Hughpakyus snekmpornos. JlaBneHue cBera.
Omnpiter [1.H. Jle6eneBa u C.1. BaBuioga.
CooTHolIEHHE HEONPEIeTEHHOCTEN
I'eitzenOepra.

KBAHTOBAS ®U3UKA (17 9)

CBeTOBbBIE KBAHTHI (4 1)

Ipuuunst nosenenus CTO.

[Toctynatet CTO: nHBapraHTHOCTb MOJTYJISI
CKOPOCTH CBETa B BaKyyMe, IPUHIIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
lIpocmpancmeo u epems 6 cneyuanvbHou
meopuu OMHOCUMENbHOCMU. DHepeus U
UMRYTILC C8OOOOHOU YACMUYDL.

CBsi3b Macchl M SHEPTUU CBOOOAHON YaCTHUIIBI.
DHeprus MoKosl.

AtoMHas pu3nkKa
(3w

OmnsiTel Pesepdopna. [TnanerapHast monenpb
ctpoenus aroma. OOBsICHEHUE JIMHEHIATOTO
CIIEKTpa BOJOPO]Ia Ha OCHOBE KBAHTOBBIX
noctynaroB bopa.

CnoumaHHoe u 8bIHYHCOEHHOe

usnyyenue ceema. Jlazepol.

JlaGoparopHnas pabora:

1. HaGmroenure CrijIonHOTO U JIMHEHYaToro
CIICKTPOB.

2. MiccnenoBaHme CEKTpa BOJOPOIA.

Du3uKa AaTOMHOI0 AApa
8w

CocraB 1 CTpOEHHE aTOMHOTO SApA.

N3oTonsl. SAnepHblie CUIbI.

ObMmeHHas Mooeb s10epHO20 83aUMOOEUCTBUSL.
JledexT Macchl ¥ SHEPTHsl CBSA3M s/pa.
PannoakTuBHOCTE. Buapl paquoakTUBHBIX
MpEeBpaLIeHUI aTOMHBIX siiep. Paouoakmusnoe
usnydenue, npasuila CMeujeHus.

3aKOH paJiMOaKTUBHOTO pacnaja.

Mertobl HaOMIOIEHNS U PETUCTPALIIH
AJIEMEHTAPHBIX YACTHII.

SnepHble peakuuu, peaKkuuu ACJICHNS U
cuHre3a. llennas peakuus AeyeHus saaep.
Aoepnas snepeemuxa. TepMosiiepHbIi CUHTES.
IIpumenenue anepHo 3Heprun. buonocuueckoe
Oeticmeue paouoaKmueHvIX U3NyYeHUl.

JlaGopatopHas pabora:

OmnpeneneHne UMITYJIbCA ¥ SHEPTHU YaCTHIIBI
NIPU ABMKEHUH B MArHUTHOM T10J1€ (110
dororpadusm).

JieMeHTapHbIe YacTHLbI (2 4)

OnemeHTapHble YacTulbl. OyHIaMEHTAIbHbIE
B3aUMOJICUCTBUSA. Y CKOPUTEIIH 3JIEMEHTAPHBIX
YaCTHIL.

CTPOEHME BCEJEHHOJ (6 1)

Couneunasi cucrtema. CTpoeHue U 3BOJTIOLMS
Bcesiennoii (6 1)

Buoumvie osusicenusn nebecrvix men. 3axonul
Kennepa.

ConHeyHas cucTeMa: IJIaHEThl U MaJible Telia,
cuctema 3emirs-JlyHa.

Crpoenue u 3Bomntonus ConHIA U 3BE3N.
Knaccudukanms 38€31. 3BE3161 1 HICTOUHUKH
WX DHEPTHUH.




lNanaktrka. CoBpeMEHHbIE IPECTABICHUS O
CTPOEHUHU U 3BOJIIOLIMH BceneHHOM.

Lpyaue eanaxmuxu. Ilpocmpancmeenno-
8peMeHHble MACUMabbl HabI0O0aemMoll
Bcenennoii. Ilpumenumocms 3aKko0H08 (husuxu
07151 00BSACHEHUS. NPUPOOBL KOCMUYECKUX
00beKmos.

Témnaa mamepus u mémuasa IHepeusi.

JlabopartopHnas paboTa:
Omnpenenenue neproa oOpameHust JBOUHBIX
3BE3]1 (IO MEeYaTHBIM MaTepHaliaM).

HaOmroneunns:
Beuepnue HabmoieHus 38€31, JIyHbl U mu1aHeT
B TEJIECKOII WJIM OMHOKIIb.

Uccnenosanue:
HccnenoBanue nBMKeHUST TBOMHBIX 3BE3] (110
NIEYaTHBIM MaTepHajiaM).

IloBTOpenue (2 4)




KAJEHJAPHO-TEMATHYECKOE IIJIAHUPOBAHUE
11 KJIACC

H/I'I

Tema ypoka [u1s peleHus 3ana4d

Koi-
BO
4acoB

ara
IPOBEJICHUS

[Inan | @akr

OCHOBBI DJIEKTPOJIMHAMUKH (9 u)

MarnuTtHoe noJe (5 4)

1. |1. |MarnutHoe noje. MHAyKIus MAarHUTHOTO MOJIsI. 1
2. |2. |Jlabopatopnas pabora Ne 1 «HabmroieHue 1eiCTBUS MAarHUTHOTO TOJISI HA TOKY. 1
3. [3. |Cuna Ammepa. 1
4. |4. |[deiicTBre MarHUTHOTO MOJISl HA JIBIXKYIIYIOCS 3apsDKEHHYI0 yacTuiy. Cuna 1
Jlopenna.
5. |5. |MaraurtHble CBOMCTBA BEIlECTBA. 1
DJIeKTPOMAarHuTHasE MHAYKUMA (4 4)
6. |1. |DnexrpoMarauTHas UHAYKUUSA. MarHuTHbIN OTOK. [IpaBuio Jlenma. 3akon 1
JICKTPOMATHUTHOW WHIYKIIHH.
7. |2. |Jlabopatopnas padota Ne 2 «/3ydeHue sIBICHMSI SJICKTPOMArHUTHON MHTYKITHI). 1
8. [3. |SBnenue camomHayKuuu. MHIYKTUBHOCTh. DHEPIHsI MATHUTHOTO TIOJISI TOKA. 1
9. |4. |O6obmaoUMil YpoK 1Mo TeMe «IeKTPOMarHeTU3My. 1
KOJIEBAHUSA U BOJIHBI (17 1)
Mexanunuyeckue kosedanus (3 4)
10.[1. |[CBoOoanbie KoJicOaHus. ' apMOHHYCCKHE KOJICOaHUsI. 1
11.|2. |Jlabopatopnas pabota Ne 3 «Omnpeznenenue yCKOpeHHsl CBOOOIHOTO MMaIeHUS IpU 1
MTOMOIIIM MasTHUKAY.
12.|3. [3aryxaromiye U BEIHYK/ICHHBIE KosieOanus. Pe3oHaHc. 1
DJIeKTPOMArHUTHbIE KoJiebanus (6 4)
13.|1. |CBoOonHBIE dNIEKTPOMArHUTHBIE KOeOaHus. | 'apMOHHUYECKHIE AIEKTPOMArHUTHBIE 1
KoJjiebanus B KojebarenbHoOM KoHType. Popmyna TomcoHa.
14.12. |IlepeMeHHBIN JISKTPUUCSCKHIA TOK. PE3UCTOp B 1IN IEPEMEHHOTO TOKA. 1
15.13. |KoHaeHcaTop M KaTylllKa HHYKTUBHOCTH B IISMTU MTEPEMEHHOTO TOKA. 1
16. (4. |Pe3oHaHC B 3JIGKTPHUECKOU IICTIH. 1
17.|5. [I'eneparop mepeMeHHOro Toka. TpaHchopmarop. 1
18.16. |IIpou3BojacTBO, Mepeaaya 1 MOTPEOICHHUE DIESKTPUUECKOM SHEPTUH. 1
Mexanun4yeckue BOJIHBI (3 1)
19.|1. |BonHOBEIE siBJIeHHS. XapaKTEPUCTHKH BOJHEL. 1
20.|2. |3BYKOBBIC BOJIHEI. 1
21.13. |HuTepdepenums, qudpaxiusi ¥ NOISPU3AIIST MEXaHHUECKUX BOJIH. 1
JJIeKTPOMarHUTHBIE BOJHBI (5 1)
22.|1. |DnekTpoMarHuTHOE MoJie. DIEKTPOMArHuTHas BOJIHA. 1
23.|2. |M3o0petenue paauo A. C. [Tonoseim. [Ipuniuns! paarocBssu. Moaynsuus u 1
JETEeKTUPOBAHUE.
24.13. |CBoiicTBa 3JI€KTPOMarHUTHHIX BOJH. PacnpocTpanenue painoBoOIH. 1
Pagnosokarust.
25.|4. |TloHsATHE O TeNeBHICHUHU. Pa3BUTHE CPEACTB CBSI3M. 1
26.]5. |O6obmaromuii ypok no Teme «KoneOaHust 1 BOITHBIY. 1
OIITUKA (17 uv)
CaeToBble BOJIHBI. ['eoMeTpuyeckas u BojiHoBasi ontuka (10 1)
27.]|1. |Ckopoctb cBeta. [Ipuniun [foiireHca. 3akoH OTpakeHUs CBETA. 1
28.|2. |3akoHbI npenomiieHus cBeta. [loHOE OTpaXkeHHe CBeTa. 1
29. (3. |Jlabopatopnas pabota Ne 4 «3mepeHue mokasarens IpeIoMICHUS CTEKIIay. 1
30. 4. |JIunzsl [locTpoeHne nzodpaskeHuit B tuH3e. DopMyiia TOHKOW JIMH3EI. 1
YBenuyeHue JTuH3bI.
TP JIPNe70,71
31.|5. |HAucnepcus ceera. HTepdepenuns crera. 1




No Koin- Hara
/n Tema ypoka i pelieHus 3aaau BO | MPOBEJEHUs
yacos | [lman | @akT
32.16. |Jdudpaxmus cBera. dudpakiunonHas pemeTka. 1
TP JIPNe72,73
33.|7. |JIaboparopnas padota Ne 6 «M3mepeHue JIIMHBI CBETOBOM BOJIHBDY. 1
34.18. JIélgopaTopHa;l pabota Ne 7 «OnieHka nHGOPMAITMOHHON EMKOCTH KOMITAKT-IHCKa 1
».
35.19. %’em)eHHe 3a1a4 1o Teme «MHTepdhepentus u qudpakius CBETay. 1
36.|10. |[TomepeuHocTh cBeTOBBIX BOJH. [lonspu3sanus cBera. 1
H3ayyenue u cekTpsl (3 4)
37.|1. |Buner u3nydenuii. ctounuku cBeta. CrieKTphl M CIICKTPAIbHBIM aHAJIU3. 1
38.|2. |JlabopaTtopHas padora Ne 8 «Habmto1eHue CIUTOMIHOTO W IUHEHYATOrO CIIEKTPOBY. 1
39.|3. |IIkana 3IeKTpOMAarHUTHBIX BOJIH. 1
OCHOBBI ClIENHAJIBHOI TEOPUH OTHOCUTEJIbHOCTH (4 1)
40.|1. |3aKkoHBI JEKTPOIUHAMHUKHI U MPUHITUI OTHOCUTEIBHOCTH. [loCcTynaTel TeOpUHn 1
OTHOCHUTEIIbHOCTH.
41.|2. |OcHOBHBIE CIEJCTBHS U3 MOCTYJIATOB TEOPUU OTHOCHTEIBHOCTH. 1
42.13. |DneMeHThI pelsSTUBUCTCKOW TMHAMHKH. 1
43.|4. |O6o6marommii ypok mo treme «OnTukay. 1
KBAHTOBASI ®U3UKA (17 4)
CgeroBbI€ KBAHTHI (4 1)
44.11. |CseroBbic kBaHTBL. D0oTOADPEKT. 1
45.|2. |[Ipumenenue dhotorddexra. @oroHsl. KopyckynspHO-BOIHOBOH Iyalu3M. 1
46.|3. |/laBiieHue cBeTa. XMMHUYECKOE JICHCTBHUE CBETA. 1
47.4. |Pemenue 3ama4 no teMe «CBeToBble KBaHTHI. DOTO3PhEKT». 1
AtomHuas ¢pusuka (3 )
48.|1. |Crpoenue atoma. OnbiThl Pe3epdopna. 1
49.12. |KBanrtoBble noctynarsl bopa. Mozens atoma Bogoposa o bopy. 1
50.(3. |Jlazepsr. 1
du3uka aTOMHOro siapa (8 u)
51.|1. |Crtpoenue aTOMHOTO siipa. SlnepHble CHIIbI. DHEPTrHsl CBSI3U aTOMHBIX STED. 1
52.|2. |PaanoakTHBHOCTH. BUIBI pai0aKTHBHOTO U3ITyUCHUSI. 1
53.[3. |3akoH paaunoakTHUBHOTO pacmaja. [lepuon momypacnana. 1
94.14. |Metozabl HAOMIOAEHUS U PETUCTPALIMM AIE€MEHTAPHBIX YaCTHII. 1
55.15. |HckyccTBeHHas paiiOaKTUBHOCTb. SIepHbIE peaKIIHH. 1
56. (6. |/lenenwue snep ypana. llenHas peakuus neyeHus. SInepHbIi peakTop. 1
57.|7. |TepmosinepHsle peakiuu. [Ipumenenne saepHoil SHEPTUH. 1
58.18. |buonoruueckoe neHCTBUE PAAHOAKTUBHBIX M3IYYECHUN. 1
JJiieMeHTapHble YacTHLBI (2 4)
59.|1. |Tpwu aTama B pa3BUTUU HUUKH FIEMEHTAPHBIX YacTUIl. OTKPHITHE MO3UTPOHA. 1
AHTHYACTHIIBI.
60. |2. |O6obmarommii ypok 1o reme «KBantoBast pusnka. 1
ACTPOHOMMHA (6 1)
Coaneunasi cucrema (2 u)
61.|1. |Buaumble nBrkeHus HeOecHbIX Ten. 3akonbl Kemnepa. Cucrema 3emis-JlyHa. 1
62.]2. |®usnueckas mpupoa MIaHEeT U MaJbIX Ted COTHEYHOH CHCTEMBI. 1
Couanue u 3Bé31bI (2 1)
63.|1. |Comnre. 1
64.|2. |OcHOBHBIE XapaKTEPUCTUKHU 3BE3/. DBOIIOIUS 3BE3/: POKIACHHE, KU3Hb U CMEPTh 1
3BE3I.

Crtpoenue BcesnenHnoi (2 1)
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No Koin- Hara
/n Tema ypoka 1151 pereHns 3a1aq BO | IIPOBENICHUS
yacos | [lman | @akT
65.|1. |Mueunsrii [Tyts — Hamra [Nanaktuka. amakTuku. 1
66.|2. |Crtpoenue u 3Bosonus BeeneHHOM. 1
MOBTOPEHHUE (2 v)
67.|1. |Enunas ¢usmueckas kaptuHa Mupa. Pemenue 3agau no teme «MuTepdepenus u 1
JUGPAKIUS CBETAY.
68. |2. |Pemenue 3agad o reme «Konebanus u BoHbBY, «KBaHTOBasI hr3nkay. 1

11




[Ipunoxenne 1
TemaTuyeckoe maHupoBaHue no pusuke s 11 kjaacca cocTaBjeHO ¢ Y4eTOM

nporpaMmMbl BOCIIMTAHHUSA

Ilesb BocHUTAHUSA B IIKOJIC — IMYHOCTHOE PA3BUTHE HIKOJBHUKOB, POSIBIISIONICECS:

1) B ycBOGHUHU UMH 3HAHUI OCHOBHBIX HOPM, KOTOPbIE OOIIECTBO BHIPAOOTAIO HA OCHOBE 3TUX
LIEHHOCTEH (T.€. B YCBOEHUH UMHU COLIMATILHO 3HAYMMBIX 3HAHUM);

2) B pa3BUTUU UX MO3UTUBHBIX OTHOILIEHUI K 3TUM OOIIIECTBEHHBIM I[IEHHOCTSIM (T.€. B Pa3BUTHU UX
COLIMAJIbHO 3HAYMMBIX OTHOILIEHHUN);

3) B npuoOpeTeHN UMU COOTBETCTBYIOIIETO ATHUM LIEHHOCTSIM OIbITA MOBE/ICHUS, OIbITa
IpUMEHEHUs cHOPMUPOBAHHBIX 3HAHUM U OTHOIIEHUN Ha MPAKTUKE (T.€. B IPHUOOPETEHUU UMH OIIbITa
OCYIIIECTBJIEHUS COLMAIBHO 3HAYUMBIX JIE]).

B BocnuTaHMM AETEH OHOIIECKOTO Bo3pacTa (YPOBeHb CpeHero oomero o6pa3oBaHUs) TaKUM
IPUOPUTETOM SIBIISICTCS CO3JIaHHE ONArOMPHUATHBIX YCIOBUH IS MPUOOPETEHHs MIKOJbHUKAMU OIBITa
OCYIIIECTBIICHUS COLMATbHO 3HAYUMBIX JIE]I.

Brienenne JaHHOTO IPHOPUTETA CBSI3aHO ¢ 0COOEHHOCTSIMH IIKOJIbHUKOB FOHOIIECKOTO BO3pacTa: ¢
UX MOTPEOHOCTHIO B KU3HEHHOM CaMOOIIPEICNICHUH, B BEIOOPE albHEHIIEro dU3HEHHOTO MyTH, KOTOPBIN
OTKpBIBAETCS NIEPE]] HUMHU Ha MOPOre CaMOCTOATEIbHOM B3pocioi >ku3HU. CrenaTh MpaBUIbHBIN BBIOOP
CTapUIEKIACCHUKAM MTOMOYXKET UMEIOLIUICS Y HUX PeabHbIi MPAKTUUECKUN, COIIMAIbHO 3HAYUMBIHN OIIBIT,
KOTOPBIl OHH MOTYT IPUOOPECTH, B TOM YHCIIE U B IIKOJIE. DTO:

- OTIBIT JIeJl, HAMPABJICHHBIX Ha 3a00TY O CBOEH ceMbe, POAHBIX U OJIM3KUX;

- TPYIOBOH OIIBIT, OIIBIT YYaCTHUs B IIPOU3BOJICTBEHHOM MPAKTUKE;

- OTIBIT JIEJ, HANPaBIEHHBIX HA MOJB3Y CBOEMY POJIHOMY Celly, CTPaHE B IIEJIOM, OMBIT AEATEIHHOIO
BBIPKEHUSI COOCTBEHHOM T'PayKJAHCKON MTO3ULINH;

- OMBIT IPUPOIOOXPAHHBIX ACIT;

- OTIBIT Pa3pEUICHUs] BO3HUKAIOIINX KOH(PIMKTHBIX CUTYaIlUil B IKOJIE, IOMA HJTU Ha YJIHIIE;

- OMBIT CaMOCTOSITEIBHOTO NMPUOOPETeHUsS HOBBIX 3HAHUM, MPOBEJEHUS HAYYHBIX HCCIIEIOBaHU,
OIIBIT IPOEKTHOM JEATEIIbHOCTH;

- ONBIT W3YYEHHUs, 3alIUThl M BOCCTAHOBIEHUS KYJIbTYpHOTO HACIEAMSI YEJIOBEYECTBA, OIBIT
CO3/1aHUsI COOCTBEHHBIX IPOU3BEIEHUIN KYJIbTYPHhI, OBIT TBOPYECKOI'O CAMOBBIPAKEHNUS;

- OTIBIT BEJICHUS 3/I0POBOT0 00pa3a KU3HU U 3a00ThI O 3/10pPOBbE JPYTUX JIIOACH;

- OIBIT OKa3aHUsI TOMOIIN OKPYKAIOUINM, 3200Thl O MajbIlIaxX WM MOKUJIBIX JIFOJSX, BOJIOHTEPCKUI
OTIBIT;

- ONBIT CAMONO3HAHHWS M CaMOAaHalIM3a, OMNBIT COLUAIbHO MPHEMIIEMOTO0 CAMOBBIPAKEHUS U
camMopeaJIn3alLyH.

Boigenenue B oOmieil 1eau BOCHUTAHMSI LEJNEBBIX MPHOPUTETOB, CBSI3aHHBIX C BO3PACTHBIMHU
0COOEHHOCTSIMM BOCHUTAHHUKOB, He 03HAYaeT MTHOPMPOBAHUS JAPYTHX COCTABJIAIOIIUX O0LIeH wen
Bocnutanus. IIpuopurer — 310 TO, Wemy meparoram, padOTAIOIIUM CO HIKOJIBHUKAMH KOHKpPETHOM
BO3PAacTHOM KaTErOPHUHU, IPEACTOUT YAENIATh NEPBOCTENIEHHOE, HO HE €IMHCTBEHHOE BHUMAHHUE.

CJIEIYIOIINX OCHOBHBIX 3a1aY:

1)  peanu3oBbIBaTh  BOCIUTATEIbHBIE  BO3MOXKHOCTH  OONICHIKONBHBIX  KIFOUYEBBIX [T,
NOJJIEPKUBATh TPAAMIIMU UX KOJUIEKTUBHOIO IUIAHUPOBAHUS, OPTraHU3alM{, NMPOBENEHUS M aHalu3a B
HIKOJIBLHOM COOOIIIECTBE;

2)  pealu3oBBIBATH TOTCHIMAT KIACCHOTO PYKOBOJACTBA B  BOCIUTAHUU  HIKOJBHUKOB,
HOJIEP’)KUBATh AKTUBHOE YYacTHE KJIACCHBIX COOOIECTB B KU3HU IIKOJIBI;

3) BOBIEKaTh IIKOJILHHUKOB B KPYXXKH, CEKIMH, KIyObl, CTYAMH € HWHbIC OOBEIMHEHHUS,
paboTaroiye MO UIKOJbHBIM  IpPOrpaMMaM BHEYPOUHOM  JIEATENbHOCTH, pealu30BbIBaTh  HUX
BOCIHTATEIbHbIE BO3MOKHOCTH;

4)  wWcnoNp30BaTh B BOCHUTAHUM JETEH BO3MOXKHOCTH IIKOJBHOTO YpOKa, TIOAJCPKUBATH
HCIIOJIb30BaHUE Ha YPOKaX UHTEPAKTUBHBIX (POPM 3aHATUHN C yHALTUMUCS;

5)  UHUIMUPOBATH U MOAJIEPKUBATh YICHUUECKOE CaMOYIPaBICHUE — KaK Ha YPOBHE LIKOJIbI, TaK
U Ha YpOBHE KJIACCHBIX COOOIIIECTB;

6) moamepXHUBaTh NEATENHLHOCTh (YHKIIMOHHPYIOIINX Ha 0a3e MIKOJBI JETCKHX OOIIECTBEHHBIX
00BETMHEHNI U OpTaHU3aIIHii;

7)  OpraHW30BBIBAaTh JJIS IIKOJBHUKOB JKCKYPCHH, DKCIEAWIMH, TIOXOJAbI M PEaJH30BbIBATh HX
BOCIHTATEIbHBIA OTEHIIUAT;

8)  opraHu3oBBIBaTH NPOGOPHEHTALUOHHYIO pabOTy CO IIKOJILHHKAMHU;
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9)  opraHu30BaTh padOTY MIKOJBHBIX ME/HA, PEaTH30BbIBATh UX BOCIIUTATEIIBHBIN MOTCHIIUAI;

10) pa3BuBaTh MPEIAMETHO-ICTETUYECCKYIO CPENy INKOJIBI M PEaIM30BBIBATH €€ BOCIUTATEIbHBIC
BO3MO>KHOCTH;

11) opranuzoBaTh pabOTy C CEMbSIMH MIKOJBHUKOB, HX POJMUTCISAMH WM 3aKOHHBIMH
IpEeCTaBUTEIISIMU, HAIIPABJICHHYIO HA COBMECTHOE peIIeHHe MPOOJIeM IMYHOCTHOTO Pa3BUTHSA JETEH.

Cnucox MCPOHPHHTHﬁ, MMPOBOJAUMBIX COI'JIACHO HpOFpaMMLI BOCIIUTAHUA,

Ilnana YBP
Ne | HazBanmue pa3neia, BocnurareJbHbI acnieKT
n/n | TeMbl padouei
NporpamMmsbl Mo
npeaMery
1. | OcHoBBI MeponpusiTisi MECTIHUKOB 0€30MIaCHOCTH ¥ TPAKIAHCKOU 3aIUTHI
BJIEKTPOJIUHAMUKHI netelt (o npoduaakTuke moxapHou 6esomacuoctu, JJITT
AKCTPEMHU3MA, TEPPOPU3MA)
[Tpodopuentanmnonnas padora.
2. | KonebGanus 1 BOJHBI [IxonpHBIN 3Tan Beepoccuiickoit onmMnuanel Ha ruiatrgopme Cupuyc.
3. | OnTuka MepornpusaTusi MECTYHIKA TPABOBOTO BOCITUTAHUS U MTPOPHITAKTUKH
MIpaBOHAPYUICHUH.
Ypok Atoma
4. | KpanToBas ¢u3uka [Toaroroska k HIIK pa3znuunbiX ypoBHe: «JIOMOHOCOBCKHE YTEHUSY,
«Hobenesckue nHaaexaet KHUTY» u op.
Henens ectecTBeHHO-MaTEMaTUYECKUX HAYK
5. | Crpoenue Beenennoit MeponpusaTusi MECTYHIKA WHTEUIEKTYaIbHOTO BOCIIUTAHUS «Y MHUKHU U
YMHULBIY.
Meponpusitust mecssunnka 302K
JIleHb KOCMOHABTHKHU
6. | [ToBTOpeHwue JHekana sxonoruu
[IpenogaBanue Hayk B Mx-boOsuHCcKOM Menpece.
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