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HHOACHUTEJIBHAA 3AIIMCKA
1. OBIIASI XAPAKTEPUCTHUKA OBPA3OBATEJIBHOM ITPOI' PAMMBI

1.1 BBenenue

Jo nagama 90-x rr. XX B. ¢u3uka B OCHOBHOW mHIKOJie ObLIA JJS IIKOJBHUKOB TPEAMETOM,
BBI3BIBAIOIIMM Yy OOJIBIIMHCTBA JKI'Y4UH HMHTEpPEC BO3MOXKHOCTBIO HE TOJBKO HaOm0IaTh 3a
JIEMOHCTPAIIMOHHBIMU ONBITAMH, KOTOPBIE TOKa3bIBACT YYUTENb, HO U CAMHUM — CBOMMH PyKaMH
pabotath ¢ npuOopamu, coOUpaTh YCTaHOBKH, 3JIEKTPUUECKUE LENH - MPOBOJIUTH IKCIEPUMEHTHI,
nosyyaTh pe3yiabraThl. K 2000-M IT. MHTEpeC K €CTECTBEHHBIM HayKaM pPE3KO yMajl: BBITYCKHUKU
CTaJll OPUEHTUPOBATHCS HA SKOHOMHUKY, FOPUCHPYIEHIMIO, MH()OPMAIMOHHBIE TEXHOJOTHUH, B TO
BpeMs KaK MPHUBIIEKATEIbHOCTh HHKEHEPHO-TEXHUUECKUX MPOPECCHid M CIIeUaTbHOCTEH CHU3UIIACK.

[IpencraBnsiercsd, 4TO OJHOW M3 NMPUYMH TAKOTO OTHOIIEHUS K INpEeIMETy M HayKe MOXeT
SBIISITHCSL OTCYTCTBHE MPOTIEIEBTHUECKOTO Kypca, KOTOPBIH IOMOT ObI POSIBUTH HHTEPEC K TEXHHKE, a
nanelie U K gusuke. [IoaToMy B KOHIENIIUN MOJICPHU3ALUHN POCCUHCKOro 00pa3oBaHus Ha NEPUOJ 10
2010 roma moguepkHyTa 0c00ast POJb JOTOJHUTEILHOTO 00pa30BaHUs KaK OJJHOTO M3 OMPEIEISIONINX
(bakTOpPOB Pa3BUTUS CKIOHHOCTEH, CIIOCOOHOCTEW M MHTEPECOB, COLUAIBHOTO U MPO(EeCCHOHAIBHOTO
CaMOONPEEICHUS JETEN U MOJIOIEHKHU.

B sToM Bompoce aKTyaqbHOCTh JOIOJHUTEIBHOIO 00pa3oBaHHsS COCTOMT B TOM, 4TO
€CTECTBEHHOHAyYHOE 00pa30oBaHUE SIBISIETCS OJHUM M3 KOMIOHEHTOB MOJTOTOBKHU MOJPACTAIOLIETO
MOKOJIEHUSI K CaMOCTOATENbHOM *HU3HH. B 0Opa3oBarenbHON 001acTu cpeiu IPYTHX eCTECTBEHHBIX
HayK (pu3mKa UrpaeT MpUOPUTETHYIO pOJib, KaKk HamOojee pa3BUTas €CTECTBEHHas Hayka. Bemymias
poib (u3MkM 0O0ycIOBIE€Ha TEM, YTO OCHOBHBIE (DPM3MYECKHE MOHATHUS SIBIISIOTCS HENPEMEHHOM
COCTABJIAIOLIEH HAayyHOrO $3bIKA BCEX €CTECTBEHHOHAYYHBIX AUCLUIUIMH; (U3NYECKUE HPUHIUIIBI
JTaBHO CTaJIU JOCTOSIHUEM BCETO €CTECTBO3HAHMUS, (pustocoun U Ipyrux odsacTeil HHTEIIeKTyalbHON
NeSITeIbHOCTH 4YeJOBeKa; (pU3UYECKUe METOJbl MCCIEIOBAHUS MO3BOJIMIM OCYLIECTBUTH NPOPHIB B
JIpYTUX HayKax U TNPUKIAJHBIX cepax Yel0oBEHYEeCKOW NeATeNbHOCTH, MoJ4ac BeChbMa JAJEKUX OT
bu3uky; nocTHXEeHUs (U3UKUA TMPUMEHSIOTCS A pa3palOTKM COBPEMEHHBIX TEXHOJOTMH M T. I.
Takum oOpa3om, ¢(usuka, SBISASICH HAyKOM pa3BUBaIOIEH, MpH3BaHa 00ECIEYUTh BCECTOPOHHEE
pasBUTHE JHUYHOCTH peOeHKa.. BOobIIyl0 CTeneHb pa3BUTHS MPHU U3YUYEHUH (DU3UYECKONH HAYKH
PUOOPETAIOT CaMOOIIPEICIUBIINECS 3aMHTEPECOBAHHBIE JIETH, 1€JIEHANIPABIEHHO PACIIUPSIONIUE HIIN
yIIIyONSIONIMe CBOW 3HAHMS M HABBIKHM, Pa3BHBAIOIIUE TBOPUYECKHE HHIUBHUAYaJIbHbIE CIIOCOOHOCTH.
AKTHUBHO IOMOTaTh STUM pedsitam MpU3BaHa oO1epa3BuBaromas JIOIIOJTHUTEIILHAS
o0mieoOpa3oBarenbHas MporpaMma 1o Qu3uke.

O61epa3BrBaroIas JOMOIHUTEIbHAsS 0011e00pa3oBarenbHas nporpamma «Ou3nka BOKPYT Hac»
UMeeT €CTeCTBEHHOHAYUYHYIO HAIllpaBJIEHHOCTh, OPUEHTHPOBAHA HAa AKTUBHOE NMPHOOLIECHHE JeTel K
MO3HAHUIO OKPYXKAIOUIETO MHpa, BBHINOJHEHHE pabOT HCCIIeN0oBaTEeNbCKOIO XapakTepa, pelleHue
pasHBIX THUIOB 3aJ]ay, MOCTAHOBKY OJKCIEpUMEHTa, padoTy ¢ JONOJHHUTEIbHBIMH HCTOYHHKAMHU
WH(POPMAIIIH, B TOM YHCJIE€ HIEKTPOHHBIMHU.



1.2 HopmaTuBHbIE MPABOBbIE OCHOBAHMS

HopmartuBHyto paBoBYIO OCHOBY pa3paboTK 00pa30oBaTeIbHOIN COCTABISIOT:

1. ®enepanbubiii 3akon ot 29.12.2012r. Ne 273-®3 «0O06 o6Opa3oBanun B Poccuiickoit
Oepnepaunn» (ganee — O3);

2. Ctparerus pasutus BocnuTaHuss B P® nwa mnepuoxny nmo 2025 roma (pacropspkeHHE
[TpaButensctBa PO ot 29 mas 2015 r. Ne 996-p);

3. Tlpukaz MunuctepctBa npocsenieHus: Poccuiickoit ®eneparuu ot 09.11.2018 r. Ne 196 «O06
yrBepkaeHnn [lopsiaka opraHu3anmui M OCYIIECTBICHHS 00pa3oBaTENbHON JIEATEIBHOCTH IO
JOTIOTHUTEIBLHBIM 00111e00pa30BaTeIbHBIM ITPOrpaMMaMy;

4. Ilpuka3 MunucrepctBa oOpa3oBanusi 1 Hayku Poccuiickoit ®eneparu ot 23.08.2017 r. Ne
816 «O06  yrBepxkaeHuu llopsaka  TpUMEHEHUsS  OpraHU3AMAMH,  OCYIICCTBIISIFOITUMU
00pa3oBaTeNbHYIO JACSITENBLHOCTD, JJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTHI PHU peanu3alui 00pa30BaTeIbHBIX IPOTPAMM);

5. Canwurapsble npasuna CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOIIOITMYECKUE TpeOOBaHUS K
OpraHU3aIUsaM BOCIIUTAHUS U O0yUYEHHS, OTAbIXA U 03JOPOBIEHUS I€TEH U MOJIOICKU.

1.3 OranunTebHbIE 0COOEHHOCTH

OTanureMm HaHHOﬁ InporpamMmsal SBJICTCA €€ OPUCHTUPOBAHHWC HC TOJIBKO Ha YCICBAIOIIUX
o0yyaroImuxcsi, HO M Ha pedAT, KOTOpble MO pPsiiy NPUYUH HE MOTYT IOJYyYUTh KaueCTBEHHOI'O
00pa3oBaHus B, HAIIPUMEP, CEITBCKOMN IIKOJIE.

HoBu3Ha nporpaMmsl 00ycllOBJI€Ha, TEM, YTO Hapsly C 3a0YHBIM OOy4eHUEM, NPUCYTCTBYET
pazHooOpa3ue NHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX CPEACTB H METOJIOB JUCTAHIIMOHHOTO O0YJICHHSI,
HalpaBJIEHHBIX Ha (opMUpOBaHUE (PU3MUECKUX 3HAHUHN y 00y4aroIuXCcs, YTO M03BOJISET BKIIOUYUTH B
o0Opa3oBaTebHbIN npoliecc 0oJiblIee KOJINYECTBO JeTel pa3HbIX Tepputopuid. [Iporpamma nodyxnaer
00yyaroIuxcst K TBOPYECKOMY IOUCKY, K YTEHUIO HAY4YHO-NOMYJISIPHOW JMTEpaTypsl N0 (U3MKE, K
PEIICHUIO HECTAHJAPTHBIX (PU3UYECKUX 33134, K ONPEICICHUIO CBOCH NalbHEHINEH CIICIUAIBHOCTH,
JMYHOCTHOTO CaMOOIpeNeNeHuss U caMmopeanu3auuu. Tak jxke crnocoOCTBYeT cHucTeMaTH3allud M
yrayOieHus 3HaHui 1o pu3uKe, 4To MO3BOJISIET 00ydaromKUMes 100UBAThCS XOPOIINUX PE3YyIbTaTOB Ha
OJIUMITMAJIaX ¥ TBOPYECKHUX JTMCTAHLMOHHBIX KOHKypcax Mo (pu3HKe.

OOuepa3BuBaronias JI0NOJHUTENIbHAs oOuieo0pa3oBarenbHas nporpaMma «®Pusnuka BOKPYT
HAac» 3HAKOMHUT M YIJIyOJiieT OCHOBHbIE (DM3MUECKHE MOHSTHS M 3aKOHBI, PACCKA3bIBAET O UyJecax
OpUPOIbl M TEXHHUKH, O BEIUMKHUX Yy4YeHBIX WU wu3o0perarenei. [Iporpamma Taxke HaleneHa Ha
BBISIBJICHHE CKJIOHHOCTH K M3Y4eHUIO (GU3MKUM M JanbHeimero ee pasButus. I[IpoxoxaeHue
U3y4aeMoro mMarepuaia MPOUCXOAUT MPUMEPHO MapaIeIbHO ¢ KypcoM (DM3MKH B OCHOBHOH IIIKOJIE,
4yTo MOBBIIIAET H(PPEeKTUBHOCTh 0O0yueHHs. OOydarolryecs JIydlie [OHMMAOT —MaTepHal.
CrnenoBarenbHO, Y HUX BO3HUKACT YBEPEHHOCTh B CBOMX CHJIAX W JKEIaHWE TPHOOpPETaTh HOBHIC
3Hanus. [losBisercs omyieHue ycnexa.

Pemenne HECTAaHJAPTHBIX 3aaa4 U IMPOBCACHNUEC 3aHUMATCIIbHBIX SKCIICPUMEHTAJIbHBIX 3a)1aH1/1171
CHOCOOCTBYET NMPOOYXKIECHUIO M Pa3BUTHIO Y HUX YCTOMUMBOro HHTEepeca K (pusuke.

1.4 Ileab u 32124 OCBOECHHS MPOrPaAMMBbI

[leny: co3znaHue ONTHMAIbHBIX YCIOBMM IJISi PAa3BUTHUS MHTEIIEKTYaJbHOTO M TBOPYECKOIO
NOTEHIMAaNa y4alluxcs Ha 0a3e IMO3HABaTEIbHOTO HHTEpeca K HayKkaM €CTECTBEHHOrO IHUKIa M
NpUOOpETEHNE YBEPEHHOCTHM W HACTOWYMBOCTH B CaMOCTOSITENIBHOM paboTe Ui JajbHeien
YCIELHOW pealn3aliii CBOMX BO3MOXKHOCTEM.

3adauu:

—Crnoco0CTBOBATh CaMOpealIn3allii B U3YYeHUH KOHKPETHBIX TeM (PU3UKU;

—Ppa3BUBaTh U MOAIEP)KUBATH [T03HABATEIbHBIN HHTEPEC K U3YUEHUIO (DU3UKHU KaK HAyKH;

—3HAaKOMUTh O0YUaIOIUXCS C MOCIETHUMU JOCTH)KEHUSMU HAyKH U TEXHUKU U HAyYUTh pelaTh
3aJjauM HeCTaHAAPTHBIMU METOJaMU;

—Ppa3BUBaTh MO3HABATEIbHBIM UHTEPEC MPHU BBINOJIHEHUN YKCIEPUMEHTATIbHBIX UCCIIEIOBAaHUH ¢
UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHA.



—y0eXIaTh B BO3MOXHOCTH TIO3HAHHSI 3aKOHOB MPHUPOIBI W HEOOXOJUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS IOCTHKCHUI HAYKH U TEXHUKH;

—BOCIHTHIBATh YBAKEHUE K TBOPIAM HAYKH W TEXHUKH, OTHOIICHHE K (U3UKE KAaK K DIIEMEHTY
0011e4eI0BeYeCKON KyIbTYpPHI.

—pa3BUBaTh YMEHHS M HaBBIKM YYaIIMXCS CAMOCTOSTEIHHO PAa0OTaTh C HAYyYHO-TIOMYJSPHOU
JTUTEPATypPOH U IPAKTHUECKU MIPUMEHSTH (PU3NYECKHUE 3HAHUS B KU3HU;

—CTIOCOOCTBOBATh MHTEIUICKTYAIBHOMY PAa3BUTHIO yYAIIUXCsl, KOTOPOE OOECIIEUUT MEepPeXoi OT
00y4eHUs1 K caMO0Opa30BaAHMIO.

Mooynwy «30pascmeyit, Pusuxaly

Lenv: Co3nanue ycnoBui Juist GOPMHUPOBAHUS YCTOMYMBOM MOTHUBAIIMH K U3YYCHHUIO (DU3UKH.

Obyuarowue 3a0auu’. PaCKPBITh TEpe] YJaIIUMHUCSA COJCpKaHUE M KpacoTy (HU3UKH; [aTh
MOHITHE O MPUPOJE BAKHEHIIMX (PU3UUECKHUX SIBICHUN OKPYXKAIOLIEro MHpa U MOHMMAaHUE CMBbICIA
(U3HYECKUX 3aKOHOB.

Paszsusarowue 3a0auu: pa3BUTHE T[03HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYAlIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B Tmporecce MNPUOOPETCHUsS 3HAHUH W yMEHHMHA 10 (Qu3uke ¢
UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB HH(MOpPMALMM ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH.

Bocnumamenvuvie 3a0auyu. BOCTIUTATh YOEKAEHHOCTh B BO3MOKHOCTH TO3HAHMSI TPUPOIBI;
YBaXCHHS K TBOPIIAaM HAYKW W TEXHUKH, OTHOIIEHUS K (U3MKE, KaK K DJIEMEHTY OOIIeUeIoBeUeCKOn
KYJIBTYpPbI; PAaCKpBITh HIMPOKHWE BO3MOXKHOCTH Pa3yMHOTO HCIIOJIb30BAHMS JOCTHKEHHH HAyKH U
TEXHOJIOTUH [T JaTbHEHUIIETo Pa3BUTHS YeIIOBEYECKOTr0 OOIIECTBa.

Mooynbv «Duzuxa 014 HaYuUHaOWUXx!)

L]enw: TloBbIIeHNE HHTEPECA K M3YUCHUIO (DU3HMKH, CO3/IAHUE WM 3aKPETUICHHUE MTOJIOKHUTEITHLHON
MOTHBAIIMH K JlaTbHEHIIeMy 0oJiee rTyOOKOMY 3HAKOMCTBY ¢ DPU3MUECKOI HAyKOi

Obyuarowue 3a0aqu: BBIPa0OTaTh Yy OOYYAIOIIUXCS HABBIKM W yYMEHHS OIMCHIBATH OOBEKTHI
OPUPOJBI, WX MHOrooOpasue ¥ eIUHCTBOM; MPUMEHSTHh IOJy4YCHHbIE 3HAHWUS MO (QU3UKe A
O0OBSICHEHUS] pa3HOOOPa3HbIX (DU3UYECKUX SIBJICHUW M CBOMCTB BEIIECTB; OICHUBATH JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOI HH(OpMaluu

Pazeusarowue 3a0auu: popmupoBaTh y 00ydaromuxcs HAYYHOTO MUPOBO33PEHUS, TBOPUYECKOTO
BOOOpa)KEHUS; pa3BUBaTh OCHOBHBIE IMPHEMBI MBICIEACATENILHOCTH (aHANu3, CHUHTE3, 00OOIIeHHE,
cpaBHeHUe, Kiaccudukamus, pediaekcus); MOBBICUTh d(PPEKTUBHOCTh YCBOCHHS O00Yy4YaIOIIUMUCS
3HaHMH U y4eOHBIX NeHCTBUI MO (u3KKe B yueOHO-UCCIIEI0BATENILCKON U TIPOEKTHOM e TENbHOCTH;

Bocnumamenvuvle 3a0auu: TPUMEHSATh TIOJNYYCHHBIC 3HAHUS W YMEHHUS [UIS  PELICHUS
MPaKTUYECKUX  3a]a4  [OBCEAHEBHOW  KW3HU, i oOecriedeHHs  O€30MacHOCTH  CBOEH
YKU3HEACSITEIIBHOCTH; TPOJOJIKUTh BOCIUTAHHE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUSI 3aKOHOB
MPUPOJIBI; UCIIOJIB30BAHUS JOCTHKEHUN (U3MKH Ha OJaro pa3BUTHUS UYEIOBEYECKOW IUBUIM3AIUY;
HEOOXOIMMOCTH COTPYJHUYECTBA B TMPOIECCE COBMECTHOTO BBHITIOJIHEHMS 3a7a4, YBaXXUTEIHLHOTO
OTHONICHHUS] K MHEHHUIO OMIMOHEHTa MPHU OOCYXJACHUH MPOOJIEM eCTECTBEHHOHAYYHOTO COACPKAHUS;
TOTOBHOCTH K MOPAJIbHO-ITUYECKON OIEHKE WCIOJIb30BAHUSA HAyYHBIX JOCTHKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KAIOIIEH CPEIbI.

Moodyny «3anumamensvhan uzuka)

Llenv: OcBoeHue 3HaHM O Haubolee pacIpPOCTPaHEHHBIX B MPHUPOAE TEIUIOBBIX,
AJIEKTPOMATHUTHBIX M CBETOBBIX SIBJICHUSX, BEIMYMHAX, XAPAKTEPHUIYIONIUX ITH SBJICHUS; 3aKOHAX,
KOTOPBIM OHU MOJIYUHSIOTCS, METOJ]aX HAYYHOTO TO3HAHUS IPUPOJIBI

Obyuarowue 3a0auu. PacUIUPUTh YMEHHSI MPAKTUYECKH TPUMEHSATh (U3UYECKUE 3HAHUS B
JKU3HU; TPUMEHATh MONyYeHHbIe 3HAHUA N0 (pU3MKe Al OOBSICHEHHs Pa3HOOOpPa3HBIX (PU3UUECKHX
SIBJICHHI ¥ CBOMCTB BEIIECTB; YJIYUIIUTh OIEHKY JJOCTOBEPHOCTH €CTECTBEHHOHAYYHON WH(OpMaIUn

Pazsusarowue 3a0auu: TPONOIDKUTH pa3BUBaTh YMEHUS H HAaBBIKM  OOyYaromIuxcs
CaMOCTOSITENIbHO Pab0OTaTh C HAYYHO-TIOMYJISIPHON JIUTEPATYypOM; MPOIODKUTHh PAa3BUBATh TBOPUECKHUE
CrocoOHOCTH; GOPMUPOBATH y 00YUAIOIINUXCS AKTUBHOCTH U CAMOCTOSITETHOCTH, MHUIIHATHBEI.

Bocnumamenvuvle 3a0auu: poIOIKATH BOCIIUTAHNUE YOEKICHHOCTH B BO3MOXXHOCTH TTO3HAHMS
3aKOHOB TMPHUPOMBI; HCIOIB30BaHUS JIOCTHKEHHMM (U3UKKM Ha Olaro pa3BUTHS YeIIOBEYECKOU




[IMBWJIN3AIMN; HEOOXOAMMOCTH COTPYAHUYECTBA B TIPOIIECCE COBMECTHOTO BBITTOJTHCHHS 3ajad,
YBOXHUTEIHLHOTO OTHOIICHUS K MHEHUIO OIIOHEHTA MPU 00CYKIEHUHU MPOOJIEM €CTeCTBEHHOHAYIHOTO
COJIEpXKaHUsI; TOTOBHOCTH K MOPaJbHO-3THYECKOM OIIEHKE HMCIOJIb30BaHUS HAYYHBIX JIOCTHIKECHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aILIUTY OKPYKAIOILIEH CPEJIbl.

Mooyne «Puzuka 6 npupooey

Llens: @®opMHUpPOBAHUE IEIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMAX, YMEHUSAX, HABBIKAX U CIIOCO0aX MHTEIVICKTYAIBHON U MTPAKTUYECKOU JeATEIbHOCTEH.

Ob6yyarowue 3a0aqu’ cnocoOCTBOBATH CAMOPEATH3AINN 00YJaIOIIUXCS B U3YUYEHHUH KOHKPETHBIX
TeM (U3UKH, TPUMEHATH IIOJYYCHHBbIE 3HaHUS 10 (u3uMKe I OOBSCHEHUS Pa3HOOOpa3HBIX
(UBHYECKUX SIBICHUU.

Pazeusarowue 3a0auu. npoaomkuTh GOPMUPOBATH Y OOYUAIOIIMXCSI HAYYHOTO MHPOBO33PEHHS,
TBOPYECKOTO BOOOPaKEHMS; Pa3BUBATh W TMOJJIEPKUBATh MMO3HABATEIbHBIM HMHTEPEC K H3YUYECHUIO
(GU3UKY KaK HAyKH, 3HAKOMHUTh YYaITUXCS C IMOCICAHUMH JOCTHKCHUSIMU HAYKH U TEXHUKH, PA3BUTHE
MO3HABATEJIbHBIX ~ MHTEPECOB  IPU  BHIIOJHEHUH  SKCHEPUMEHTAIbHBIX  HCCICAOBAHHM  C
HCITOJIb30BaHUEM HH(POPMAITMOHHBIX TEXHOJOTHA.

Bocnumamenvnule 3a0auu’ mpoaoIKUTh BOCITUTAaHNE YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS
3aKOHOB TPHUPOJIbI; B HEOOXOJAMMOCTH Pa3yMHOT'O HCIIOJIB30BAaHUS JOCTHIKEHUH HAYKH W TEXHUKH,
BOCIIUTAHUE YBaXXEHUS K TBOPIAM HAayKd M TEXHUKH, OTHOLIEHUS K (U3MKE KaK K DJIECMEHTY
0011e4eI0BeYeCKON KyIbTYpPHI.

Mooyas «Ilo3naii puzuxy 6 3a0auax u IKCnePUMEHmMaAx»

Lleny: CoznaHue ycjaoOBHM AJsi pacIIMPEHHOrO M3y4YeHUs MaTepuaina mo (u3MKe, pa3BUTHE Y
00ydJaronmxcsi MO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH,
HCCJICIOBATEIIbCKUX W JKCIECPUMEHTATOPCKUX HABBIKOB B XOJI€ PEHICHUS MPAKTHYCCKUX 3a1ad M
CaMOCTOSITEJIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUMU.

Obyuarowue 3a0auu. TIO3HAKOMUTH YYaIIUXCSl C METOAOM HAYYHOT'O TMO3HAHHS U METOAaMH
UCCIIeI0BaHMs OOBEKTOB M SIBJICHUHM MPUPO/IbI; TIOBBIIIEHNE YPOBHS HAyYHON I'PaMOTHOCTH; Pa3BUBATh
bu3NKO-MaTeMaTHYECKHE CIOCOOHOCTH YYaIUXCsl PU PEUICHUH 3a/1a4 PAa3TUYHOTO YPOBHSI,

Pazeusarowue 3a0auu. pa3BUBaTh TEXHUYECKMX M E€CTECTBEHHOHAYUYHBIX KOMITCTCHIIHI
o0yJaromuxcsi; pa3BUBaTh CIIOCOOHOCTH K CaMOCTOSITENIbHOMY HAOIIOJICHUIO U aHAlU3y; Pa3BUBATH
HETPUBUAIBHOTO MOIX0/1a K PEIIEHUI0 (PU3NUECKHUX 3a/1a4; HABBIKOB KPUTUUECKOTO MBIILJICHNUS;

Bocnumamenvuvie 3a0auu: BOCHHUTATh YCUTYMBOCTU M CKPYIYJIE3HOCTH TPU TMPOBEACHHUU
WCCJICIOBAHUI M pEIIeHUW 3a7ad; BOCHUTATh CaMOCTOATEIBHOCTH TIPH TMPUHATUH pEHICHUN |
CIIOCOOHOCTH K apTyMEHTHPOBAHHOMY JI0Ka3aTeNbCTBY COOCTBEHHBIX THUIIOTE3.

1.5 IInanupyemsble pe3yJibTaThI
JlanHast mporpamMma co3acT YCJIOBHUS JUIsl TOBBIIIEHUS TO3HABATEILHOTO MHTEpeca K OMOJIOT UM,
pa3BUTHS HAaBBIKOB HCCIIEOBATEIbCKOM JIE€ATEIBHOCTH, COBEPILIEHCTBOBAHMUS I103HABATEIbHOU
CaMOCTOSITEIbBHOCTH O00YyYaromuxcs Il TPOo(EeCCHOHATIBHOTO CaMOOIpeIesIeHHs], o0ecreyuT ooIee
MHTEJUIEKTyaJIbHOE pa3BUTHE 00YJaIOLIerocs.
Pe3ynbTaTtel OCBOEHHS [OMOJHHUTENBHOM oOIiepa3BuBaromield mnporpammbsl "®dusuka BOKpPYT
Hac':

—HCMOJBb30BAaHUE JUIsI IO3HAHUS OKPYKAIOLIETO MHpA pa3IUYHBIX €CTECTBEHHOHAYUYHBIX
METOJI0B: HaOJI0JIeHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE;

—pacro3HaBaHue MpPoOJeM, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB;
aHaJIU3 OT/EJIbHBIX 3Talbl IPOBEACHUS MCCIEOBAHUN U MHTEPIIPETALUS PE3Y/IbTaTOB HAOMIOIEHUN U
OTIBITOB;

—dopMupoBaHUe YMEHUN pa3iuyaTh (akThbl, TUIOTE3bl, IPUYUHBI, CIEACTBUS, I0KAa3aTeIbCTBA,
3aKOHBI, TEOPUH;

—OBJIaJICHHE aJIeKBAaTHBIMH CIIOCOOAMU PEIIEHHS TEOPETUUECKUX U IKCIIEPUMEHTAIbHbBIX 3a/1a4;

—NpUOoOpeTeHNe ONbITa BBIABMKEHHMS] THUNOTE3 g OOBSCHEHUS W3BECTHBIX (DAKTOB U
IKCIEPUMEHTAJIbHON ITPOBEPKHU BBIIBUTAEMBIX THUIIOTES.



—TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHUIO U CaMOOOPA30BAHHMIO HA OCHOBE
MOTHBAIIMH K O0YYEHUIO U MMO3HAHUIO; BJIAJICHIEC HABBIKAMHU KOHTPOJISI U OIICHKH CBOCH JESTEIILHOCTH,
YMEHHEM IPEIBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;

—bopMUpOBaHHEe U pa3BUTHE KOMIIETEHIIMM OOydYaromuxcs B 00JacTH HCIOJIb30BAHUA
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTM Ha YpOBHE OOIIETr0 MOJIb30BAaHUS, BKIIIOUAs
BJaJieHne HMHGPOPMAIMOHHO-KOMMYHUKALIMOHHBIMU ~TEXHOJIOTUSMHU, TIOUCKOM, TIIOCTPOCHHEM U
nepenaveld wHGOpMANWK, TPE3CHTAIMEH BBIMOJIHEHHBIX paboOT, OCHOBaAMH WH(GOPMAIIMOHHOU
0e30MacHOCTH, YMEHHEM 0e301acHOro UCIIOJIb30BaHUS CPEICTB nH(pOpPMaLOHHO-
KOMMYHUKAMOHHBIX TEXHOJIOTUH U ceTh MHTepHeT.

YpoBeHb MOATOTOBKHU OOYYaOIIMXCSl MO JOMOJHUTENBHON 00IIepa3BUBAIOIIECH MPOrpaMMBI
"®u3nKa BOKPYT HACc» ONpPEAeIsaeTCs:

—JIOCTH)KCHHUSIMH B MEPOTIPUSATUSAX W OJMMITHAAX TPU OBIAJCHUHM 3HAHUSMU M YMEHUSMHU TIO
UCCJIEIOBATENIHLCKOM MMO3HABATEILHOM NESTEIbHOCTH;

—pa3BUTHEM JTUYHOCTHBIX KA4eCTB B MPOIIECCE MTO3HAHNUS;

—TOTOBHOCTBIO K PEIICHUIO COIMATbHO-3HAYMMBIX 33/1ad Ha OCHOBE Pa3BUTHS TMPOIIECCOB
CaMOIIO3HAHUS;

—TI0 yPOBHIO C(POPMHUPOBAHHOCTU HCCIEAOBATEIHCKON KYIBTYPHI (Pe3yNbTaThl pabOTHl HaJl
KOHTPOJIbHBIMU Pa0OTaMH).

JlocTrxKeHHSI 00YJIAFOIIUXCS OTPEACIISTIOTCS
—TI0 pe3yJbTaTaM Ha4yaJIbHOTO, TEKYIIETO, POMEKYTOYHOTO ¥ UTOTOBOT'O KOHTPOJICH 3HAHUM,
—T0 JUHAMHKE TI03HABATEIbHON U TBOPYECKON aKTHBHOCTH.

1.6 Aapecat nporpamMmMblI

HcxonHblii ypoBEHb MOATOTOBKM OOy4YaeMbIX, HEOOXOAMMBINA JJIi U3YYEHHUS IPOrpaMMBbI:
HOBBIIIIEHHAs! TI03HABATeJIbHAS TOTPEOHOCTh; 00Jiee BBICOKUI YPOBEHb BBINOIHEHUS JESITEIbHOCTH 110
CPaBHEHMIO C JIpyrUMH OOy4aromuMucs (aKkTyajabHasi OJApEHHOCTb); HENPUHSATUE CTaHAAPTHBIX,
TUIHMYHBIX 3a/laHUIl U TOTOBBIX OTBETOB (MOTEHLHUAIbHAS OJAPEHHOCTh); aKTMBHOE MCIIOJIb30BaHHE
W HTEpHET-TEXHOIOT U, @ TOM YHUCIIE MPUII0KEHUHN U TPOTPaMM MHTEPAKTUBHOW KOMMYHHUKAIUU.

[Tporpamma paccunTana Ha oOyqaronuxcs 6-11 knaccos B Bozpacte 14-17 ner.

1.7 O0BbeM nporpamMmbl, CPOK 0CBOECHHSA

Cpok peanuzanuu mporpamMmmsl 2 rojaa: Bcero 288 yacos. [Iporpamma cocTouT u3 5-Tu MOTyIeH.
Peanuzamus kaxgoro moxyns 1 rom — 144 gaca (4 gaca B Hememio). Ceptudukatr o0 OKOHYAHUU
nporpaMMa BBIJA€TCs, €clM O0O0ydJaromuiicss Npomiea Kak MHUHUMYM nBa wmoxayns. Ectb
HeoOs13aTeNbHbIE, HO PEKOMEHYeMbI€ BO3PACTHBIE PAMKH Il IPOXOXKICHUS KaX10r0 MOTYJIS.

—1 monyns «3apaBcTBYi, Pusnka» - 6 kiacc

—2 monynb «®du3uka JUIs HauMHAKOIIKX» - 7 KJ1ace

—3 Monynb «3aHuMarenbHas pu3nKa» - 8 Kiace

—4 monynb «®Pusuka B mpupoje» - 9 kiacc

—5 monynb «Ilo3Hait pu3MKy B 3a7auax U 3KcrepuMeHTax» - 10 kiacc

—11 kyacc MokeT BBIOMpATh 0001 U3 MOy IeH.

1.8 OcobeHHOCTH OpraHU3alHK 00PAa30BaTEILHOIO MpoIecca

Oo1epa3BuBaroliast IOMOJIHUTENbHAs 001eo0pa3oBaTenbHas nporpamma «Ou3uKa BOKpYT Hac»
peanu3yeTcs B 3a04HOM popme ¢ MPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJIOTHI.

OOyueHue oCyIIecTBIIETCS B CIEAYIOMUX Gopmax:

—TpaJuLuoOHHas (popMa peam3aliui MporpamMmbl (IIPOBEAECHUE OYHBIX CECCHIl WM 3aHATHIA) Ha
6aze 'Y J1O «Ilepmckmii kpaeBoi eHTp «MypaBeHHUK) WIJIA TAPTHEPOB IIEHTPA.

—/IMCTaHIIMOHHOE 00yUYeHHUE C KOHCYJIbTUPOBAHUEM TI€/1arora 1o 3JIEKTPOHHOM MOYTE;

—on-line nekuu, KoH(pepeHnHu, BeOUHaphl U Apyrue (Gopmbl y4eOHBIX 3aHATHUN, OOydeHHE C
MCIIOJIb30BAaHUEM TEXHOJIOTMM CKailll, MPOBOAMMBIE menaroroM. B arom ciydae yuwamuecs MOTYT



OCTaBaThCsl B CBOCH 00pa30BaTEIbHON OpPraHM3alMU WM JIOMa M HCIOJIB30BaTh BO3MOXHOCTH €-mail
paccbulkH, Skype- WM MECCeHKeP-TEXHOIOTHil.

—CEMHUHAphl MOTYT MPOBOAMUTHCS C MOMOIIBIO KOMITBIOTEPHBIX BHICOKOH(EPEHIIHIA, a TaK ke
IPSIMBIX TPaHCISIMM Yepe3 colMaibHble ceTu. BO3MOXKHBI BUPTyaIbHbIE CEMUHAPBI, IPOBOAUMBIE C
IOMOIIbI0O OOMEHa COOOILEHUSIMHM 4Yepe3 HWHTEpHET MM Tene(OHHble NPUIOKEHUs, T.e. IpHU
NUCHbMEHHOM, HEBepOaIbHOM OOIIEHUH, KOTJIa €ro YYaCTHUKH HE BUJAAT APYT Ipyra, a 0OMEHUBAIOTCS
TOJIbKO TEKCTOBBIMH COOOILICHUSIMHU;

®opma 00ydeHHUsI O JIOTMOJIHUTENIBHONW 001eo0pa3oBaTenbHON nporpamMme «®Dusnka BOKPYT
Hac» - CMeIlIaHHasi, Py KOTOpOH 00ydyeHue MPOBOJUTCS KAaK B TPaJAULMOHHONW O4YHOM (opMme, Tak U ¢
UCIIOJIb30BAHUEM TE€XHOJIOTUH TUCTAHIIMOHHOTO O0yUYCHHS.

JlononHurtenbHas —o0leoOpazoBaTenabHas MporpaMMa J1aeT BO3MOXHOCTb  JOCTaTOYHO
ONEPAaTUBHO YJIOBJIECTBOPUTH IOCTOSIHHO M3MEHSIOUIMECS WHAWBUAYAJIbHBIE 00pa3oBaTelbHBIC
NoTpeOHOCTH M MOApPa3yMeBaeT JIMYHOCTHBIN MOAXOJ K IpoLeccy 00ydeHMs KaKIoro, IOCPEICTBOM
JMCTAaHIMOHHOTO W ON-line oOydenus. [J1aBHOE JOCTOMHCTBO TNPHUMEHEHHUS JMCTAaHIMOHHBIX
TEXHOJIOTUIl — OHO IMO3BOJIAET MOJHOCTHIO aJalTHPOBATh COAEP)KaHUE, METOJbl U TEMIIbl y4eOHOMH
NeSITeILHOCTH peOeHKa K €ro OCOOCHHOCTSIM, CICAMTH 33 KaXIbIM €ro JICWCTBHEM M ONepamnueil mpu
pELIEHNN KOHKPETHBIX 3a/ay; CICOUTh 3a €ro IPOABM)KCHMEM OT HE3HaHMs K 3HaHuio. Bee 3T0
HO3BOJIIET OOyuaromemycst paboTaTb 3KOHOMHO, ITOCTOSIHHO KOHTPOJIMPOBATh 3aTPaThl CBOMX CHII,
paboTaTh B ONTHUMaJIbHOE /Jisi ce0s BpEMs, 4TO, €CTECTBEHHO, IIO3BOJISIET JOCTUIaTh BBICOKUX
pe3yabTaTOB 00YUYEHHOCTH.

Kaxnpiii Monynp JaHHOW ©IpoOrpaMMbl HallpaBlIeH Ha (OPMUPOBAHHE IIO3HABATEIbHOU
KOMIIETCHTHOCTH,  IPEJMETHOH  KOMIIETEHUUH, KOMIIETEHTHOCTHM  COLIMAJIBHOIO  JEHUCTBHA,
HCCJIEIOBATEIbCKON KOMIIETEHTHOCTU. Takke MOIYJIbHBIM OJIOK, SIBJSISICH CTPYKTYPHBIM 3JIEMEHTOM
nporpaMMbl 00y4eHusi, UMEeT CBOM OOyuaroliue, pa3BHBAIOIIME M BOCHHUTATENIbHBIE 33Jaud, a B
COOTBETCTBUU C HUMU OXHUAAEMbIE Pe3yJbTaThl. Takoe MMOCTPOEHHE MPOrpaMMbl 1ae€T BO3MOMKHOCTh
6osee 3¢ (HeKTUBHO MTPOBOIUTH MOHUTOPUHT JIMYHOCTHOT'O POCTA (JIMUHOCTHBIE PE3YNbTAThl), a TAaK e
KOPPEKTUPOBATh U UHTETPUPOBATh 3HAHUS, TOTYUEHHbIE MIPU U3YUEHUU PA3IUYHBIX MOJYJeH

®dopma opraHuzalu 00pa30BaTENBHOIO Mpollecca — OYHasg, TPYIIOBas, JUCTAHLMOHHAS,
Jaeknuy, on-line nekuwms, nekius-Oecena, WHTETPUPOBAHHOE 3aHATHE,  KoH(epeHuus, on-line
KOH(epeHIMs, JOKJIaAbl, NpaKTU4YeCKue paldoThl. («IOMyCKaeTcs COYeTaHHe pa3IUYHBIX (opM
noJsiyueHust oopazoBanus 1 popm o0ydenus» - 3akoH Ne 273-D3, rn. 2, cr. 17, 1. 4)

B oOpa3oBatenbHON mporpaMme HCHOJIB3YIOTCS CIEAYIOIIME OCHOBHBIE (OPMBI ydera
JOCTHXKEHUI 00y4yaronnxcs: YCHEIIHOE YJacTHe B MEPONPUSITHUAX U OJMMIIHNAAAX MYHUIIMIIAILHOTO,
PETHOHAJIBHOTO YPOBHEH M B LEHTpaNbHBIX BY3ax crpansl, Mo pe3ynbraraM ydacTHsl COCTABIICHHE
UHAMBUAYAJIbHOTO peHTHHTa O0y4aromuxcs, YCHEIIHOE BBIIOJHEHUE KOHTPOJbHBIX paboT u
TBOpUYECKasl U Hay4Hasi aKTUBHOCTb.

1.9 Pesxum 3aHATHIA

4 yaca B Hezeno, OneHKa Ka4ecTBAa 0CBOEHUS POTrPaMMbl

BxoHOM KOHTPOJIb — B Ha4ajie OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbI.

Texkynuil KOHTPOJIb — 0 OKOHYAHUIO N3YYEHUsI TEMBI WIIHA pa3jiena.

[TpomexxyTouHas aTrecTanus — 2 pa3a B y4eOHBIH I'0Jl, B KOHIIE MOJIYTOIUsl, 32 CUET BPEMEHU
OTBEJCHHOT'O Ha MPAKTUYECKUE 3AHITHS.

HToroBas arrectanus — MOCJIE YCIEHIIHOTO OCBOCHHs 00pa3oBaTeIbHOI MpOrpaMMbl B MOJHOM
o0BeMe.

1.11 BoinaBaemblii IOKYMEHT 110 pe3yJibTaTaM O0CBOEHHS POrPaMMbl

JlunaMm, yCIemIHO OCBOMBIIMM JIOTOJHUTENBHYIO OOIIEpa3BUBAIOIIYIO MPOrpaMMy B ITOJIHOM
o0beMe U MPOUIEIUINM UTOTOBYIO aTTECTAIIMIO, BBIJACTCS TOKYMEHT 00 0Oy4eHHHU, YCTAaHOBJIECHHOIO
obpasua: Ceudemenbcmso 06 06yueHuu.




2. YAEBHO-TEMATUYECKHH IUIAH

Moayas 5
Moays 1 Monyas 4 . Y
. ' Moayas 2 Moayas 3 «Ilo3naii ¢pu3uKy B 3a7a4ax U
«3apaBcTByii, @usukal» «®u3nKa B npupoae»
«Du3uKa 1J1s1 HAYHHAKIIUX «3anumarenbHas GpuznKa» JIKCIEPUMEHTAX»
(6 xiacc) (8-9 kiacc)
(6-7 kmacc) (7-8 kmacc) (9 -10 kaacc)
HaumenoBanue
B T.Y. B T.Y. B T.U. B T.U. B T.U.
pasnena S Q Q o = 9
A AR | 5| ¢ AL AR
s z = dopma i z = dopma S z = dopma i = = 28 g 2 = Dopma
5 & = KOHTPOJIS 5 & £| xourpons 5 & = KOHTPOJIS 5 & = S = 5 | £| xonrpons
8 o < Q o < [} 5 < O 5 < S =} [} o <
m = é m = é"‘ m = é"‘ m = é" = an) = l‘:l
®duznka u Gu3MIEcKue METOIbI 28 6 | 22 KonTponbsHas 28 6 | 22 KoHnTponsHa
W3yYeHHs TIPUPOJBL paboTta s pabora
OCHOBBI CTPOCHHS BEIIECTBA KonTponbhas Konrponbna
pabora s pabora
35 | 12 | 23 | (mpomexyTou (mpomexyTo
Has YHas
aTTecTanus) aTTeCTaIlsl)
CtpoeHue BellecTBa Konrtponsha
P B 35 |12 | 23 P
1 paboTa
OCHOBBI MEXaHUYECKUX SBICHHM, KonTponbhas
B3aUMOJICUCTBHSA TEI pabora
65 20 | 45 | (mpomexyTou
Has
aTTecTaLus)
MEXaHUYECKHUX SIBJICHUH, KonTponbHa
B3aUMOJICHCTBUS TEI s paboTa
MIPOMEKYTO
65 | 20 | 45 | (POMERY
YHasl WA
HUTOTOBAs
aTTECTaIHsl)
TennoBbie SBICHUS KOH OJIbHAas
30 | 8 |22 P
pabota
ArperatHbie COCTOSIHHS BEIIECTBA KonrposbHas
pabota
33 10 | 23 | (mpomexyTod
Hast
aTTeCcTaIus)
DJIeKTPOMArHUTHBIE SIBJICHUS KonrposbHas
p 33 | 10 | 23 P
pabota
CBETOBBIC SIBJICHUS KonrposbHas
abora
32 |10 22 P
(mpomexxyTou
Hasl WIH




HUTOroBas

aTTecTalus)
duzuka B McciIeTOBAHUAX 28 6 22 | KontpoibHa
s pabora
B3aumopeiictBue Ten 31 8 | 23 | KontpomnsHa
g paboTa
(TIpoMexyTo
YHas
aTTecTalus)
®duszuka -HayKa 0 IpuUpoje 35 12 | 23 | KontpoibHa
s pabora
JloCTIOKeHUST COBPEMEHHON (DH3UKH 34 12 | 22 | KoutposbHa
s pabora
(TIpoMexyTo
YHas WIn
UTOTOBas
aTTecTaLusl)
KunemaTuxa 28 6 | 22 Kontponsx
ast paboTa
JluHamMKa U cTaTuKa. KounTponsn
Mexanunka as pabota
35 12 | 23 | (mpomexyT
OYHas
aTTecTaLus)
TepmoanHamuka u 33 10 | 23 Kontponsn
9JIEKTPOANHAMUKA. ast pabota
MonekynspHas 1 KBaHTOBas (pU3NKa KonTponsn
32 10 | 22 ast pabota
(uToroBas
aTTecTalus)
128 | 38 | 90 128 | 38 | 90 128 | 38 | 90 128 | 38 | 90 128 | 38 | 90
6 K1ace IlepBeIii ros oOyueHus Monyns «3apaBcTByi, Pusnkal»
Btopoii rog o0ydenHust Moayne «Pu3uka 1Jisi HAUMHAIO X))
7 [epssIii rog 06ydeHus Monynb «@u3uka A HAUUHAOLUX)
forace Bropoii rog o6yuenus Monynp «3aHuMaTenbHas (GU3UKaY
8 KIace [TepssIii rog 06ydeHus Monynp «3aHuMaTenbHas (GU3UKaY
Bropoii rog o0ydenust Monayne «Pu3nka B IPpUPOJE»
9 Kace [TepssIii rog 06ydeHus Monynb «Pu3uka B IpUPOLIE»
Bropoii rog obyuenus Monyns «Ilo3Hal pU3HUKY B 331a9aX M SKCIEPUMEHTAX»
10 x1ace Ilepsrrii rog 06ydeHus Monyns «Ilo3Hal pU3UKY B 331a9aX M IKCIEPUMEHTaX»
Btopoii rog o0ydeHust Moaynb 1o BeIOOpY
11 kmacc Moaynb 1o BEIOOpY




3. AHHOTAIIMS K COAEPXKAHUIO MOJIYJIEN

Monyas 1 - «3apaBcTByii, ®u3ukal»

Beenenwne. Uro uzydaer ¢pusuka. Gusnka u texuuka. CoBpeMeHHbIH Mup ¢pusuku. Ousnueckas
tepMuHojorus. M3mepenue ¢usnueckux BenuuuH. Mcropus. Bepiiok, JOKOTh U Apyrue €AMHUIBL.
Otkyna nonuio BeipaxkeHue «MepuTb Ha cBoM apimun». Merpuueckue Cuctema VHTEpHAaLIMOHAIbHAS
(CN). IlepBoHavyayibHBIC CBEACHHUS O CTPOCHHM BellecTBA. MOJEKYJIBI U aTOMBI. TpH COCTOSHHS
BemecTBa. B3aumoneiictBust monekyn. Auddysus B razax, >KHIKOCTAX W TBEPAbIX Tenax. Mcropus
TepMoMeTpa. M3mepenne temneparypsl. Temneparypa U CKOpOCTb ABMKECHHS MOJIEKYH Tena. OCHOBBI
KMHEMaTUKU. PaBHOMEpHOE M HEpaBHOMEpPHOE IBMKECHME. [[BHKeHHME 1O OKpyxkHOCTH. Kapycens.
[IpuMeHeHNE B JKM3HM M TEXHHMKE «3aKOHA Kapyceam». Pakera M BO3QyIIHBIM IIApUK: PEaKTHBHOE
IBIDKeHUE. bymakHass ppiOKa. 3aKOH COXpaHEHHMS HMMITyJabca. MasTHHK M 3€MHOM Imap. 3aKOHBI
COXpaHEHHMs: «Becesas aydb». «Beunslii npurarens». OCHOBBI AVMHAMMKH, WM II0YEMY TEJO
nBuraercs. Becbl usmepeHne Macchl ManbIX Tejl. 3aKOH UHepuuu. Macca u Bec Tena. OCHOBBI CTaTUKH.
PaBHOBecue u coctosiHMe MOKOsI. 3aKOHBI paBHOBecHs. Prryaru. B kakux npodeccusx HyKHO 3HATH O
PaBHOBECHHM U O phlyarax?

Monyas 2 - «®u34Ka A1 HAYHHAIOIIHX !>

Beenenue. Uto umsydaer ¢usuka. Pusznyeckue 3HaHUS B JApeBHOCTH. DH3MKAa U TEXHUKA.
Ouznyeckass TepMuHOJOTHS. M3Mepenwe ¢usndeckux BenwunH CoBpeMEHHBIH MHp (DH3UKH.
Monekynbl u atombl. Tpu cocTosHus BemlecTBa. B3ammopeiictBus monekyn. Jduddysus B raszax,
JKUJIKOCTSAX W TBepAbIX Tenax. Mcropus tepmomerpa. M3mepenue temmepaTypbl. Temmeparypa U
CKOpPOCTb JIBDKEHMSI MoJieKyn Tena. KunHemartuka PaBHOMEpHOE M HEpaBHOMEpPHOE JBUKEHUE.
[IpssmonuneitHoe nBuKeHue. JIBmwkeHwe 1o OKpykHOcTU. CKOpocTh, yckopenue. Ilepemennoe
JBUKEHUE: YCKOpPEHHOe, 3ameyieHHoe. CKOpocTh M paccTosHMe. J[MHaMuKa, WM TOYeMYy TeJllo
nsuraerca. Cwia BcemupHoro tsaroreHus. Cumna ynpyroctu. Cuna peakuuu onopsl. Cuiia TpeHHs.
Macca u Bec Ttena. Cratuka. PaBHOBecMe U COCTOSIHME TOKOs. YCJIOBHS pPaBHOBECHS
B3aMMO/ICHCTBYIOIINX TEI.

Moayasb 3 - «3anumaresbHass QUMK

Beenenne. CrpoeHue BemectBa. Mogenn CTpOeHHs Ta3oB, KMIKOCTEH W TBEPIOTO Tela.
bpoynosckoe asmxkenue. Auddysusa. Bayrpennss sHeprus. Teronepenada. KomuuectBo TEMIOTHI.
VY aenbHas TEIUIOEMKOCTb. Y I€lbHas TEMJIOTa CrOpaHus TOIIMBA. [IpuMeHeHue 3aKoHAa COXpaHEHHs
SHEPruM MpHU YCTAHOBJIEHHWU TEIIOBOro paBHoBecHs. Vcmonb3oBanue sHeprun ConHua Ha 3emiie.
Kpucrannuueckue u amop¢usle Tena. [lnaBnenue u kpuctaumzauus. McnapeHue U KOHAEHCAlMS.
Kunenune xunkoctu. IlpeobpazoBanue sHepruu B TEIIOBBIX MamMHax. Kak oOpasyercs poca, UHEH,
JOKIb, CHET. 3aKOH COXPAHEHWsS JHEPrUMU B TEIUIOBBIX IpolLeccax. JJeKTpusauus Ten. J[Ba Buaa
AIIEKTPUYECKUX  3apsAfoB. B3aumoneicTBhMe  3IEKTPUUYECKMX  3apsiioB.  3aKOH  COXpaHEHHUS
aneKTpudeckoro 3apsaa. [loctosHHbIM 3nekTprudeckuil Tok. Cuia Toka. HanpsbxeHue. DnekTpudeckoe
conpotusiienue. Enununa conporusieHuss —Om. O0bsicCHEHHE TPUYUHBI COMTPOTUBIIECHHS TIPOBOIHUKA.
Onekrpuueckoe noje. JleicTBUe 3IEKTPUUYECKOTo MOJs Ha dJIEKTpUUecKue 3apsabl. [IpoBogHuKH 1
muanektpukd. [lomynpoBonnuku. PaGoTa snexkTpuueckoro toka. MoOIIHOCTH 3JEKTPHUUECKOrO TOKA.
HcTopust pa3BUTHS 3IEKTPUUECKOTO OcBelleHNs. OCHOBHBIE TUIIBI MarHUTHBIX COCTOSIHUM BEILECTBA.
MarautHoe mnosie. MarHuTHass MHAYKOUSA. OJEKTPOMAarHWTHas WMHAYKUWsA. 3akoH OMMU. Oneprus
MarHuTHOro mois. KosjeGaTenbHBI KOHTYp, 3JEKTpOMAarHUTHble KojeOaHus. McTouHuKM cBeTa.
Pacnpoctpanenue cBera. Poib cBeta B KM3HM 4eloBeKa. JIOCTMKEHHUS W TMEPCHEKTHUBBI
MCIIOJIb30BaHus cBeTOBOM sHepruu CoiHna yenoBekoM. Pu3nka U KpacoTa. 3aKOHbI T€OMETPUUYECKON
ontuku. 3epkana. [Ipusmel. JIuazel. [loctpoenne n3obpaxenuit. @opmyna nuH3bl. [71a3, ouku, Jyna.
Teneckon 1 MUKPOCKOII.
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Mopnyas 4 - «®Pu3uka B npupoae»

Beenenne. Meronbl u3ydeHus ¢usndeckux sBieHuil. M3mepeHue (U3NYECKUX BEJIUYMH.
®dwusmnKa — OCHOBA TEXHUKH. Brlaaronuecs pycckue U 3apyOeKHbIe YUeHbIe-(DU3UKH U KOHCTPYKTOPBHI.
Mexanndeckoe aBmwxeHue. Kak Obictpo Mbl aBmwkemcs? Korma mel aBumkemcs Bokpyr CoutHia
ObicTpee - gHeM WM Houblo? [lpumepbl pas3iMyHBIX 3HAYEHUM BEJIWYUH, OIHKCHIBAIOIIMX
MEXAHUYECKOE ABW)KEHHE B XMBOW mpupoge. Mcrmonp3oBaHue B TEXHUKE INPUHIUIIOB JBHKEHUS
KUBBIX CyliecTB. SIBnenue nnepuuu. «Henoasmxknas Oamnsy». [Inotnocts. Cuna. Bec. HeBecomocTs.
SBnenne TaroreHus. Cwiia TSDKECTU. 3aKOH BCEMHMPHOIO TAroTeHusa. Cuia TSHKECTH Ha JIPYrux
manetax. [loyemy 3Be3nbl He manawT? Cuna tpenus. OuU3uka OCEHbI0. A3pOJIMHAMUKA. 3arajjouHOe
BEUIECTBO — BoJa. Ipu cocrossHust Boabl. MHTEpecHOEe 0 Boxe. ['MIOTE3bl MPOUCXOKICHHS BOABI Ha
3emiie, 3HaUCHHE (PU3UUECKUX U XUMHUECKUX CBOMCTB BOJIbI, CTPOCHHUE MOJICKYJIBI BOJIbI, OOBSICHEHUE
CBOMCTB BOJBI B Pa3JINYHBIX arperaTHbIX COCTOSAHUAX. Poib BOBI B KM3HM YenoBeka. Pusnka 3UMOM.
CHer, nen, u Merenb. CHexUHKU B Bo3nyxe. CHexxMHKM Ha 3emie. CioucTas CTPYKTypa CHEXHBIX
nokpoBoB. Pexensauus. Jlen na 3emie. ['opublil tegnuk. [IBmwkenue nequuka. Kakue ObiBatoT MeTenu.
MukpocTpyKTypa HU30BBIX MeTenel BosHbl Ha cHery. Kak Aajleko IEpEeHOCUTCS CHEr METEIBIO.
[TeineBble Oypu M MeTeNH: CXOJCTBO M pasziauuus. MereneBoe 3eKTpuuecTBo. PU3ndeckue sSBICHUSA
BecHoM. Tyman. TymaH T7azamMy BHHMAaTENbHOTO HaOmongartens. TymMaH 1OX MHKPOCKOIIOM.
Hacpimennsiii BogsgHoi nap. Bo3HukHOBeHME TyMaHa. TyMaHbBI UCHIAPEHHs M TyMAaHbl OXJIaXKJICHUS.
Tyman u user. @usuka jerom. 3akar CosiHua. Y IMBUTEIBHOE B COJIHEUHBIX 3akaTax. KpacHsblil nBeT
3axojsmero ConHila v roiay6oi 1Bet qHeBHOro Heba. Pedpakuus csera B armocepe. CIIrOCHYTOCTh
3aXO0/ISILEro COJIHEYHOro AucKa. 3eneHbli 1yd. OO0bsiCHEHNE MOsBIEHUS cienoi nosnockl. Kaxyieecs
yBenuueHue pasmepoB 3axogsiiero Cosnna. dusndeckue copusmbl M mapagokchl. JOCTHKEHUS U
NEPCIIEKTUBBl COBPEMEHHOM KOCMOHAaBTHKHU. Pojib KocMoca B JKHM3HM COBPEMEHHOIO OOIECTBA.
[TosmeTel K JApyrMM IIIaHETaM, BIMSHHE KOCMOCAa Ha OpraHu3M 4eloBeka. MexayHapoaHoe
COTPYJIHUYECTBO B OCBOEHMH KocMoca. HobeneBckue npemun no ¢usuke. U3 ncropun HobeneBckux
npemuil. [lepeeie Hobenesckue npemun no ¢usuke. Poccuiickue naypeatsl HobeneBckux npemuit mo
¢uzuke. Ponp u 3Hauenne HoOeneBckux mnpemuil. Hanomarepuanbl. MHCTpyMEeHTBI U MeTOABI
HaHoMmupa. PU3NUECKUe U XUMHUECKHE CBOWCTBA HAaHOOOBEKTOB. HaHOMeIUIIMHA, HAHOAIEKTPOHUKA.
Hanotexnonoruu Bokpyr Hac. [IpumMepsl TOBapoB, CO3/aHHBIX C UCIOJIb30BAaHUEM HAHOTEXHOJIOTUN U
IIPUYMHBI UX YHUKAJIBHBIX CBOMCTB. HecMaunBaeMble M BCerja UNCTBIE BETPOBBIE CTEKIIA, AUCKU KOJIEC
u T.n. Co3naHHBIE Ha OCHOBE HAHOYACTHIl OKCHJla TUTaHA U cepeOpa MOBEPXHOCTH, 00Jaaaroline
OaKkTepUIMIHBIMU CBoOWcTBaMM. HaHOKOMIO3WTHBIE MaTepuasbl. HaHOTEXHOJOrMHM B pa3IMUHBIX
oOnactsix mpousBoAcTBa. HaHoTexHosornu B »JHepreTMke M d3Kojoruu. HanoTexHosnorun B
KPUMMHAIMCTUKE M KOcMeTuke. J[mHamuka pa3BUTHS HaHOTexHoJoruii B Poccum u 3a pyOexom.
[lepcriekTHBBI MUPOBOM HAaHOPKOHOMMKH. CpelncTBa cCOBpeMeHHOU cBsi3u. CUCTEMBI acCTpOHABUTALUU
(GPS u I'monacc). ®u3uka u BOeHHas TeXHHUKA. FIToroBoe 3aHsTHE.

Moayas 5 - «Ilo3Haii pu3nKy B 3a1a4ax U IKCHEPUMEHTAX)

Beenenue. Uto Takoe ¢usnueckas 3amada? CocrtaB ¢usnueckod 3amaun. Kiaccuduxarus
¢u3nyeckux 3a1ad 1o TpeOOBaHUIO, COJAEPKAHUIO, CHOCO0y 3amaHus W peuieHus. [Ipumeps! 3amau
Bcex BUJ0B. O01re TpeboBaHus MpU pelIeHnH PU3NYECKUX 3ajad. DTarbl pelieHns 3a1aun. AHaIu3
pemieHus u odopmiieHue peuieHus. Pa3nuuHble MpUeMbl U CHOCOOBI pEIICHUs: T'eOMEeTPHYECKUe
IIPUEMBI, ANTOPUTMBI, aHaJoruu. PaBHOMepHoe nBmxkeHue. Cpeanss ckopocTb. lIpsimonmHelHOe
paBHOMEpHOE JBI)KEHHE M €r0 XapaKTepUCTUKU: MepeMelleHne, nyTh. [ padudeckoe npeacraBieHne
neuxenust P/I. I'paduyeckuii 1 koopauHaTHBIN criocoOb! perienus 3a1ad Ha PJI. Anroputm pemieHus
3a7ad Ha pacyeT CpeaHed CKOpOCTH JBHWKeHHs. OJHOMEpPHOE paBHONEPEMEHHOE JIBUJKEHUE.
VYckopenne. PaBHOnepeMeHHOE NBHMKEHHUE: JIBH)KEHHME NPHU pa3roHe W TopMoxkeHuu. Ilepememenue
OpU PaBHOYCKOpPEHHOM JBWXeHMH. ['paduueckoe mnpexacraBienue PVY][. I'papuueckuit u
KOOPJIMHATHBIN CIOco0b! pemienus 3anad Ha PY][. Pemenue 3amay Ha OCHOBBI AUHAMUKH. PereHue
3aJa4 MO aJropuTMy Ha 3akoHbl HbIOTOHA ¢ pasauMuHBIMU cUJIaMH (CHJIBI YHOPYTOCTH, TPEHHS,
comnpoTtuBieHus). KoopanHaTHBIM MeTOJ pelleHus 3agad Mo JUHAMHUKE 10 aJrOpUTMY: HaKJIOHHAs
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IUIOCKOCTh, BEC Tela, 3aJaud ¢ OJOKaMH M Ha CBSi3aHHbIE Tena. JIBUM)KeHHE 1O JACWCTBUEM CHJIBI
BCEMHPHOI'O TATOTEHUs. PemieHue 3agay Ha JIBM)KEHUE IOJ JICHCTBHE CHJI TATOTEHHUS: CBOOOIHOE
najieHue, JBIKEHUE Teja OpPOIIeHHOI0 BEPTUKAIBHO BBEPX, JBUKEHHE Tesla OPOIIEHHOTO MO/ YIiIoM
K TOPU30HTY. ANTOpPUTM pEUIeHMs 3aJady Ha OIpPEJEICHHE NaJlbHOCTU I10JIETA, BPEMEHM IOJIETA,
MaKCHUMaJIbHOM BBICOTHI MOJbeMa Tena. J[BH>KeHHEe MaTepHalbHOM TOYKM IO OKpyxHOCTH. [lepuon
oOpamiennss ¥ 4actota  oOpamenus.  Lluknamueckas  yactota.  YTjoBas  CKOpPOCTb.
LenTpocTpemurensHoe yckopenue. Kocmuueckue ckopoctu. PelieHne acTpOHOMMYECKMX 3ajad Ha
JBUKCHHE TUIAHET U CIIyTHUKOB. Y CJIOBUSI PAaBHOBECHS TEII. Y CIIOBUS PaBHOBECHUS Tell. MOMEHT CHUIIBI.
LlenTtp TskecTu Tena. 3aJayd Ha OMpENEICHHE XapaKTePUCTHK paBHOBeCHs (PU3MUECKUX CHUCTEM U
QITOPUTM UX peuleHMsl. 3aKOHbI coxpaHeHus. iMnynbc. 3akoH coxpaHeHus uMIysbca. MMimynbe Tena
U UMITYJIbC CWibl. PemeHune 3amau Ha BTOpoW 3aKkoH HbrOTOHA B UMITYJIBCHOM (opme. 3aMKHYTHIE
CHUCTeMBl. AOCOJIOTHO YIPYroe ¥ HEYNPYroe CTOJIKHOBEHHUS. AJTOPUTM pEUICHHWE 3ajad Ha
COXpaHEHHE MUMITYJIbCa U PEakTUBHOE ABIKeHUEe. PaboTa u sHeprusi B MexaHuke. 3aKOH U3MEHEHUS U
COXpaHEHMsI MeXaHN4YeCKOW 3Hepruu. OCHOBBI TEPMOAVMHAMUKYU. BHYTpEeHHss 3HEpPIrys 0JJHOATOMHOIO
ra3a. PaboTta ¥ KOMTMYECTBO TEIUIOTHI. AJITOPUTM pEUIeHHs 3a7ad Ha ypaBHEHHUE TEIIOBOro OanaHca.
[lepBbIii 3akOH TepMOAUHAMUKH. AnuabaTHbIM mporecc. TeruoBsle aurartenu. Pacuer KIIJ
TEIUIOBBIX YCTAaHOBOK I'papuuecKuM CrocoOoM. DIIEKTpOJMHAMUKA. DIEKTPUYECKOE U MArHUTHOE
1oJisi. 3aJ1a4M pa3HbIX BUJIOB HA OMKMCAHUE IEKTPUUECKOTO MOJIS pa3IMYHBIMU CPEICTBAMU: 3aKOHAMU
COXpaHeHHUs 3apsana M 3akoHOM KynoHa, CHUIOBBIMM JIMHUSAMH, HANpPsHKEHHOCTHIO, Pa3HOCTHIO
MOTEHIIMAIOB, PHEPruei. AJTOPUTM peIUICHUs 3aJa4: AUHAMHUYECKUW M dHEpreTuyeckuil. Pemenue
3a/lay Ha OMMCAHWE CHUCTEM KOHIEHCATOpPOB. 3aJaud Pa3HbIX BHUJOB HA OMMCAHUE MAarHUTHOTO IO
TOKa: MarHuTHas MHIYKUOUS W MarHUTHBIM NOTOK, cwia Ammnepa u cwia JlopeHna. 3akoHbI
MIOCTOSIHHOT'O TOKA. 3a/1a4i Ha Pa3jM4HbIE IPUEMBI pacueTa COPOTUBIICHUSI CIIOKHBIX 3JEKTPUUECKUX
neneil. 3agaun pa3HbIX BHUJOB Ha ONMCAHUE AIEKTPUUYECKUX LIENEH MOCTOSHHOIO 3JIEKTPUYE-CKOTO
TOKa C NOMOLIpI0 3akoHa Oma s 3aMKHyTOM 1enu, 3akoHa JDxoyna — JleHua, 3akOHOB
MIOCJIEZI0BATENbHOIO U MMApaJIIEIbBHOTO COECIUHEHUH. ODJNEKTPUYECKUH TOK B DPA3JIMYHBIX Cpelax.
DIEKTPUUYECKUI TOK B MeTajllax, ra3ax, BakyyMme. DJEKTPOJIUThl M 3aKOHbI 3JeKTposin3a. Pemenue
33/1a4 HA JBWKCHUE 3apsyKCHHBIX YACTHI[ B DJIEKTPUYECKOM M JIEKTPOMArHUTHBIX IMOJSAX: aITOPUTM
JBYDKEHUS 110 OKPYXHOCTH, JABMXKEHHME Tella, OpOIIEHHOTO MO YIJIOM K TOPU30HTY, PaBHOBECHE Tell.
DNeKTpOMarHuTHbIE KojiebaHMsl. 3aJaydl pa3HbIX BHJIOB HAa OINMCAHHUE SIBICHUS 3JIEKTPO-MAarHUTHOU
WHIYKIWW: 3aKOH 3JIEKTPOMAarHMTHOM WHAYK-IIMH, NpaBwio JIeHlla, MHAYKTUBHOCTb. YpaBHEHHE
rapMOHHYECKOI0 KOJIeOaHUsI M €ro pelieHHe Ha MpUMeEpe 3JIEKTPOMArHUTHBIX KosebaHuil. Pemenue
3aJa4 Ha XapaKTepUCTUKH KojeOaHMi, moctpoeHue rpapukoB. CTpoeHHEe U CBOICTBa Tra3oB,
xuakocTed U TBEPABIX Ten (5 yacoB). Pemenue 3aiay Ha OCHOBHBIE XapaKTEPUCTUKHU MOJIEKYN Ha
OCHOBE 3HaHMH MO XuUMHM U (pu3uku. PereHue 3agay Ha ONMMCAHUE TOBEJEHUS HJCATBHOIO Trasa:
ocHOBHOe ypaBHeHne MKT, omnpenesneHne CKOPOCTH MOJIEKYJI, XapaKTEPUCTHKUA COCTOSIHUS raza B
u3omnpoueccax. 3aaauu 1o reOMETPUYECKON ONTHKE: 3€pKaja, MPU3MBI, JTUH3bI, ONITUYECKUE CXEMBI.
[TocTpoeHne u300pakeHWl B ONTHYECKUX CHUCTEMax. 3aJauyd Ha ONMCAHME pAa3JIMYHBIX CBOWCTB
AIIEKTPOMArHUTHBIX BOJH: OTpaKeHUeE, MperoMieHue, uHTepdepeHmus, TudpaKius, MoIsIpUu3alus.
Knaccudukanus 3anad mo CTO u npumepsl ux penienus. KBaHToBble CBOMCTBa cBeTa. AJITOpUTM
pewenus 3a1a4 Ha Gpotoapdext. CoctaB aTroma U sfpa. SnepHble peakiuy. AJTOPUTM PELIeHUs 3a1a4
Ha pacueT naedeKkTa MacC U IHEPreTHUYECKUH BBIXOJl peaklMid, 3aKOH paJHOaKTUBHOTO pachaja.
Hrorosoe 3ansTue.

4. YCJOBUSA PEAJIM3ALIUU ITPOI'PAMMBI
Mamepuanvno-mexnuueckoe obecneuenue

I[eﬂTeJ'H)HOCTL Y4aCTHUKOB 06paBOBaTeJ’ILHOFO

O6opyznoBaHue 1 IporpaMMHoe obecrieueHne
nporecca

Co3nanue u 06paboTka HHpOpMAIHH, padboTa C
3JIEKTPOHHBIMH MH(OPMALIMIOHHBIMU 1
00pa3oBaTeIbHBIMH pECypcaMu

[epcoHanbHBIE KOMIIBIOTEPHI, HHTEPAKTUBHBIE JOCKH MIIM ITPUCTABKH,
rpaduyeckue IUIaHIIEThl, JOKYMEHT-KaMephl, pOTo- ¥ BUACOKaMephI

TTepenaya naGOpPMAITIK, B3aUMOICHCTBHE Iloakmtouenne k cetu IHTEpHET MO BBIIEICHHOMY
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o0yyaromuxcs ¥ nejarora BBICOKOCKOPOCTHOMY KaHaiy (ONTHMalibHasi CKOPOCTh 3aBUCHT OT
KOJIMYECTBA OJJHOBPEMEHHBIX MOJKIIOUEHHUH U BBITOIHIEMBIX
olnepanuii Ha yJaJleHHOM cepBepe)

Beb-kamepsl, NpoBOIHBIE U OECTIPOBOJHBIE TAPHUTYPHI, CIUKEP(OHBI,
aKyCTUYECKUE CUCTEMBI, JUCIIJIEU C BRICOKUM pa3pelIeHHeM
[IporpammHOe oOecneyeHue AJ1sl BUICOKOH(EPEHIICBS3H

Ocy1ecTBieHre KOMMYHHUKAIUK U y4eOHON
JICSITEIbHOCTH B PEXKHMME PEaIbHOTO BPEMEHHU

Ocy1ecTBieHe KOMMYHHKAILUH B PEKUME [IporpammHOe oOecnieyeHue, B TOM YUCIie BeO-CEPBHCHI (IIEKTPOHHAS
OTJIO)KEHHOTO BPEMEHHU 1oyra, GOpPyM H T. II.)

Co3naHue, XxpaHeHUE, a TaKke o0ecredeHue CucrteMmbl yrpasieHus: 00y4eHUeM st CO3JaHus yUeOHBIX
yIOaJeHHOro OCTYyIa K y4eOHBIM U MaTepHaloB, IPOBEACHHS 3aHATUH H KOHTPOJIS, PHKCAUH
JIUIAKTUICCKUM MaTepHajiaM pe3yspTaToB 00ydeHus (HampumMep, cucteMa «Moodley)

dukcanys ycreBaeMOCTH U OCEIIaeMOCTH

oOygaromuxcs, cofep kaHus 00y4IeHUs ’ DJeKTPOHHBIN XypHAI

JOMAIIHETO 3aJaHUs

Kaoposoe obecneuenue:

TpeboBanust Kk KBaTU(pHUKALMU [IEJArOrnYeCKuX KaJpoB, 00eCeunBatOIINX 00yUeHe: HaIUIue
BbICHIETO MMPO(ECCHOHAILHOTO 00pa30BaHUS W/MIM CpelHEero mnpodeccuoHanbHOro 00pa3oBaHus,
COOTBETCTBYIOIIETO MPO(UITIO MOTYIIS.
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ONEKTPOHHBIE PECYPCHI

— @wusuka.ru http://www.fizika.ru. Ha atom caiite pazmeniensl yueOHuKH Hu3uku 1uist 7, 8 u 9
KJIaCCOB COOPHUKHU BOIIPOCOB U 3a]1a4, TECTHI, OMKUCAHUs JTa0OPaTOPHBIX PabOT. DTH MaTepuabl
NpeIHa3HAYCHBI [Tl YUAIIUXCSL.

— CereBble 0Opa3oBaTenbHbIE pecypchl o ¢usuke https://textarchive.ru/c-1698571.html.
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