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IHosicHUTEIBLHAA 3ANTUCKA

Pabouas mporpamma mo ¢usuke s 9 kimacca cocraBieHa Ha ocHOBe OCHOBHOHM 00pa3oBaTeNbHON
porpamMmMbl OCHOBHOTO 001ero oopazopanust MOY CIII Nel p.nm.HoBocmacckoe.

Pabouas mporpamma asst 9 Kiacca OpHEHTHpPOBAaHA Ha MCIIOJIB30BaHNE YUeOHUKA!

®duznka 9 kiacc: yueOHUK sl 001eoopa3oBaTenbHbIX yupexkaeauid. / A.B. Ilepsimkun, E.M. ['yTHHK. —
6-¢ u3., crepeornrr. — M. : JIpoda, 2019r.

VYuyebnas nporpamma 9 kiacca paccuntana Ha 102 yaca, o 3 yaca B HEJIEIO.

Conep:kaHue NPOrpaMMel
Mexanuka. OCHOBBI KHHEMATHKH.

Mexanunueckoe nBuxkeHue. OTHocutenbHOE ABMKeHue. Cucrema orcuera. MarepuanbHasa Touka. TpaekTopus.
[Tyt u mepememenne. CKOPOCTh — BEKTOPHAS BEIMUWHA. MOIYJIh BEKTOpa CKOPOCTH. PaBHOMEpHOE TIPSIMOJTMHEIHOE
nerkeHre . OTHOCUTEIBHOCTh MEXaHWYECKOTO JBMKEHHS. ['paduku 3aBUCHMOCTH MyTH U MOXYJIL CKOPOCTH OT
BPEMEHU JABU>KCHHUS.
YckopeHne — BEeKTOpHAs BeMWYWHA. PaBHOYCKOpeHHOE MpsIMOJHHEHHOE NBHXeHHe. | paduKku 3aBHCHMOCTH
MyTH U MOAYJISI CKOPOCTH PaBHOYCKOPEHHOTO MIPSIMOJTMHEHHOTO IBMXKEHUS OT BPEMEHHU JIBUKCHUSL.
JBm>keHre 1o OKpPY>XKHOCTH C MOCTOSHHOM MO MOAYJIIO CKOpOCThIO. LleHTpocTpeMuTenrHoe YCKOPEHHE.
Yckopenue cBOOOTHOTO MaICHUS.
Jlabopamopuuie pabomul
HccnenoBanue paBHOYCKOPEHHOTO JABHKEHUS Tea 0e3 HadyalbHONH CKOPOCTH.
OcHOBBI JUHAMHUKH

WNHueprus. IHepTHOCTS Tell.
[lepssrit 3akoH HproToHa. MHepumanpHas cuctema oTcueTa . Macca — ckanspHas BennduHa. Criia — BEKTOpHas
BenuuuHa. Bropoii 3akon HetoTona. Crnoxkenue cui.
Tpetuii 3akoH HetoTona. ['paBUTalinOHHBIE CUJIBL. 3AKOH BCEMUPHOT'O TAroTeHusl. Cuiia TAXKECTH
JIBM>KE€HUE MCKYCCTBEHHBIX CHYTHUKOB. Pacuer nepBoii KOCMUYECKONH CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tenma, BHMXKyIIerocs ¢ yCKOpEHHEM IO BepTHKanu. HeBecomocTh u
neperpy3ku. Cuia TpeHusl.
Jlabopamopuvie pabomul
N3mepenne yckopeHus CBOOOIHOTO MaCHHUS.
3aKoHbI COXpaHEHUsI B MEXaHHKe
Mmmynsc Tena. 3aKoH COXpaHEHUS UMITYJIbca. PeakTHBHOE ABMKECHHE. Y CTPOUCTBO PAKETHI.
3nagenue padot K. 3. [[nogKOBCKOTO JIs1 KOCMOHABTHKH. JIOCTIKEHNS B OCBOCHUH KOCMHYECKOTO
MPOCTPaHCTBA.
Mexannyeckne KoJe0aHUsI U BOJHbBI
KonebarensHoe aemkenue. CBoOOIHBIC KOJIeOaHHs. AMIUIUTY /1A, IEPHOJ, 4acTOTa, (hasa.
Maremarndeckuii MmasTHUK. ©opMyna neprosa KoyiebaHuil MaTeMaTHyeckoro MasiTHuka. Kojebanus rpysa Ha
npyxune. Dopmyia neprosia KojiebaHUH MPY>KUHHOTO MasTHHUKA.
[IpeBparenre sHEpTUN NpH KOJIeOATETHPHOM IBIKEHUH. BhIHY K IeHHbIE KoNieObaHus1. Pe3oHaHc.
PacnipocTpanenue xoyiebanuii B ynpyrux cpenax. IlonepeyHsl ¥ MpojoibHbIe BONHBL JjnHa BONHBL CBsI3b
JUTMHBI BOJIHBI CO CKOPOCTD €€ PACcIPOCTPAHEHUS U IEpUOAOM ( 4acTOTOMN)
3ByKOBbIE€ BOJIHBI. CKOPOCTh 3ByKa. [ pOMKOCTB U BBICOTA 3BYKa. DX0. AKyCTUUECKHUI PE30HAHC. YIIBTPa3BYK U
€ro MpUMEHEHHUE.
Jlabopamopuvie pabomui
HccnenoBanne 3aBUCUMOCTH MEPHOJIa U YaCTOTHI KOJIeOaHUI MaTeMaTHYECKOTO MasiTHUKA OT €r0 JTHHBI
DJIeKTPOMATHUTHBIE SIBJIEHUSA
MarnautHoe nosie. OMHOPOIHOE M HEOTHOPOJIHOE MarHUTHOE ToJie. HampapiieHne Toka U HamlpaBlICHUE JIMHAN
ero mMarauTHoro mois. llpaBuno OypaBumka. DnekTpomMarHuThl. [locTosiHHBIE MarHWUTBL. MarHuTHOE IMOJie 3eMilu.
OOnapyxxeHne MarauTHoro moisi. llpaBuio neBodt pyku. JleficTBre MarHMTHOTO IOJII HA TPOBOJHHUK C TOKOM.
OJIEKTPOU3MEPUTENBHBIE MPUOOPHI.  DJICKTPOABHraTeNb IMOCTOSHHOTO TOKa. WHAYKIHMS MArHUTHOTO — IOJIS.
MarHuuTHelf  TOTOK. OneKkTpoMarHuTHass uHAyKUusA. [lepemeHHBIi TOK. ['eHepaTop MEepeMEeHHOTo TOKa.
[IpeoOpazoBaHue AIEKTPOIHEPTHH B DIEKTPOTEHEPATOpaX. DKOJIOTUIECKHE MPOOIeMbl, CBA3aHHbBIE C TEIUIOBHIMH U
TUAPORIEKTPOCTAHIMHN. DJIEKTPOMATHUTHOE TOJIe. ODJIEKTPOMArHUTHbIE BOJHBL. CKOPOCTh pacrIpOoCTpaHEHUs
SJEKTPOMATHUTHBIX BOJIH. DJIEKTPOMArHUTHAS IPUPO/IA CBETA.
Dponmanvhsvle 1abopamopusvie pabonvl
N3yuenue sSBACHUS 3JIEKTPOMArHUTHOM UHyKLIUN




CTpoeHue aToMa 4 AaTOMHOIO siApa
PamnoakTHBHOCTH KaK CBHIICTEIHCTBO CIIOKHOTO CTPOSHUS aTOMOB. Anbda-, 0eTa-, U TaMMa- N3ITy9ICHHUS.
Omnsiter Pesepdopaa. SAnepras moaens aToma.
PannoakTuBHbBIE IPEeBpaALICHUS] ATOMHBIX SJIEP.
[IpoTOHHO — HEUTPOHHAS MOJIENb siAPA. 3apsAAOBOE U MACCOBOE YHCIIA.
Snepusie peakiuu. [lenenue u cunrte3 aaep. CoxpaHeHHe 3apsAA0BOTO M MAacCOBOTO YHCEN MPU SAEPHBIX
peakimsx
DHeprus cBsI3U YacTull B Anpe. Beaenenue sHepruu npu AeCHUU U cuHTe3e saep. Uznyuenue 3e3n. AnepHas
JHEpreTHKa. JKOJIOTHYECKUE MPOOIEMbI pabOThl aTOMHBIX IEKTPOCTAHIIHIH.
MeTozpl HaOIOACHUS ¥ PETUCTPAIIUH YACTHIL B sifiepHON dusuke . JJozumerpust.
Jlabopamopuvie pabomoi
M3ydenue aeneHus siapa aroMa ypaHa 1mo ¢GoTorpaduu TpeKkoB
M3ydenune TpeKoB 3apsHKEHHBIX YaCTHIL 10 TOTOBBIM (poTorpadusM

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

W3ydyenne Qu3ukd Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHWs HAIMPABICHO Ha JOCTIKCHUE
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrate msydeHus (U3MKH HAa YPOBHE OCHOBHOIO o0miero oOpa3oBaHusi y oOydaromerocs OymyT
c(hOpMHUPOBAHBI CIEAYIONIUE JUYHOCTHBIE Pe3yJbTAThI B YaCTH:
1) nampuomuuecxkozo éocnumanus:
- IPOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PU3NUEeCKON HAYKH;
- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHUCKUX YUEHBIX-(PU3UKOB;
2) 2parcoanckozo u Oyxo8Ho-HpaACmMEEeHH020 60CHUMAHUA:
- TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX IPOOIIEeM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUI (PU3NKY;
- OCO3HAHME BAYKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEIIBHOCTH YUEHOTO;
3) acmemuuecKko20 60CRUMAHUA:
- BOCIIPHSITHE JCTETHYECKUX KadecTB (U3NYCCKOW HayKu: €€ TapMOHHYHOTO TIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) yennocmu HAyuYHO20 NO3ZHAHUA:
- OCO3HaHME LIEHHOCTU (PU3MYECKOIN HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTUH, BAXKHEHILIEH COCTAaBJIAIOIIEH KYJIbTYPBI;
- pa3BUTHE HAYYHOM JTH0003HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM IS TEIILHOCTH;
5) dpopmuposanua Kynomypuvi 300p0o6vsa u IMOYUOHATLHO2O ONA2ONOIYUUA:
- OCO3HaHME IIEHHOCTH Oe30macHoro odpasza XM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTU
npaBui 0€30MacHOrO TIOBEACHHMS Ha TPAHCIOPTE, Ha JOpPOrax, C OJIEKTPUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;
- copMHupOBaHHOCTH HaBBIKA pedIieKCHU, MPU3HAHUE CBOETO MpaBa HA OIMMUOKY W TAaKOTO K€ MpaBa y
JPYTroro 4eioBeKa;
6) mpy0oeozo éocnumanus:
- aKTMBHOE Y4YacTH€ B PEIECHUM MPAKTUYECKHX 3ajad (B paMKax ceMbU, 00pa30BaTeIbHOW OpraHU3allH,
ropojia, Kpasi) TeXHOJIOTHYECKON M COIUAThHON HAMPABICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUINIECKUX
3HAHUM;
- HHTEPEC K MPAKTUIECKOMY U3yYCHUIO Mpodeccuid, CBA3aHHBIX C (U3UKOM;
7) IKO102U4eCK020 60CNUMAHUA:
- OpHCHTAIMsl HAa MPUMEHEHHE (U3MUYSCKUX 3HAHWUU ISl PEIISHUS 3a/ad B OOJIACTH OKPYXKAIOIICH CpeIbl,
IUTAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX TOCJIEICTBUMN JJI OKPYKAIOIICH Cpeibl;
- OCO3HaHHE MIO0ATLHOTO XapaKTepa AKOJIOTUICCKUX MPOOJIEM U MyTeH UX PEIICHUS;
8) aoanmayuu K uzMeHAOWUMCA YCTI06UAM COUUATLHOU U RPUPOOHOIL CPEObL:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBIMOJTHCHUM WCCICAOBAHUNA U TIPOCKTOB (PU3UYECKOM
HaIpPaBJIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;
- TIOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIEATEIbHOCTD;
- oTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHH, B TOM uncie GOpMYyJIUPOBATh UJIEH, TOHITHS, TUIIOTE3bI O
bu3nIecKuX 00bEKTAX U SIBICHUSX;
- oco3HaHue J1e(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH (PU3UKU;
- IJITAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETECHUH HOBBIX (DU3MUECKUX 3HAHUIA;



- CTpeMJICHHE aHAIM3UPOBATh M BBISBIIATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U YKOHOMHUKH, B TOM YHCIIC C
UCTIOJIb30BaHUEM (PU3MYECKIX 3HAHMIA;

- OIICHKa CBOWX JEHUCTBUM C Yy4YETOM BIMSHHS Ha OKPYXKAIOUIYI0 Cpeay, BO3MOXKHBIX TJIOOATBHBIX
MTOCJICACTBHH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynpraTe oOcBOeHUs mporpaMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs y
obOyyaromierocss OyayT chOpMHUpPOBAaHBI METANIPEAMETHBIE PE3YyJbTaThl, BKIIOYAIONINE IT03HABATEIHHBIC
yHHUBEpCaJdbHbIe y4ueOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEpCalbHbICE y4eOHBIC JCHUCTBUSA,
peryJsITUBHbIE YHUBEpCAIbHbBIE YUeOHbIe IeHCTBUSI.

Ilo3naBaTesbHbIe YHUBeEPCAJIbHbIE YUeOHbIE TeHCTBUS

bas3zoevie nocuueckue oeiicmeus:

BBISIBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC PU3HAKNA OOBEKTOB (SIBJICHHI);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS JIsl 0000IIEHUS U CPAaBHEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMsI B paccMaTpuBaeMbix (akTax, JAaHHBIX W HAOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

BBISIBIIATh TIPUYMHHO-CJICICTBCHHBIC CBSI3M TPH W3YYCHUH (DU3UYCCKUX SBJICHHM W TPOIIECCOB, JENaTh
BBIBOJIbl C HCIIOJIb30BAHMEM JIEYKTUBHBIX U WHAYKTUBHBIX YMO3aKJIIOUEHUW, BBIABUTATh TUIOTE3bI O
B3aMMOCBSI3SIX (PU3NUECKUX BEITUYMH;

CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemieHus ydeOHOW (u3ndeckoi 3amaud (CpaBHEHHE HECKOJIBKHX
BapUAHTOB PEIICHUS, BHIOOp HanboJiee MOAXOIAIIETO C YUETOM CaMOCTOSTEILHO BBIICTIEHHBIX KPUTEPHUEB).
bas3zoevie uccneoosamenvckue oeiicmeus:

HCIIOTh30BaTh BOMPOCH KaK UCCIIEI0BATEILCKIUI HHCTPYMEHT TTO3HAHMUS;

MPOBOJUTH MO CaMOCTOSITENIBHO COCTABIIGHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3UYECKUI IKCIEPUMEHT,
HEOOJIBIIIOE UCCIIeTIOBaHNE (DH3NIECKOTO SBIICHUS,

OIICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, TOTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU
9KCTICPUMEHTA;

CaMOCTOSTENNbHO (POpPMYTUPOBATH OOOOIICHHS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO HAOIIOACHUS,
OTIBITA, UCCIICTOBAHMS;

MPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3MYECKUX TMPOIECCOB, a TaKKe BBIIBUTaTh
MIPEATNONOKEHHS 00 UX Pa3BUTHUH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Paboma c ungpopmayueii:

MIPUMEHSATH Pa3JIMYHbIE METO/IbI, MHCTPYMEHTHI U 3aIIPOCHI TIPH TTOWCKE U 0TOOpe MH(OPMAIIUU WIIN TAHHBIX
¢ y4€TOM IpeUI0KeHHON yueOHOW (pu3ndecKoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPHPETUPOBATH WHGOPMAIMIO PA3THYHBIX BHIOB W (hopm
MIPE/ICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANTBHYIO (OpMy TpencTaBieHus HHPOPMANMH W HWUTFOCTPUPOBATH
pelnraeMble 3a/1a4u HECIOKHBIME CXEeMaMHU, TuarpaMmMamMu, HHOHM rpaduKoil 1 uX KOMOUHAIIHSIMH.
Kommynuxamuensle ynusepcaivhoie yueoHvle 0eiicmeusi:

B Xofe O0OcCyXkIeHus ydyeOHOro marepuania, pe3yJbTaToB JIa0OpaTOPHBIX padOT M MPOEKTOB 3aJaBaTh
BOIIPOCHI 0 CYIIECTBY OOCYXKTAaeMOM TEMbl W BBICKA3bIBaTh HWJCH, HAIlCJICHHBIC Ha pEIICHUE 3aJaud U
noJiiepkaHue 0J1arokenaTeTbHOCTH OOIIEHMS;

COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSIMH JPYTHX yYYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh pa3inyue U
CXOJICTBO ITO3HUIIHIA;

BBIPKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YIbTaThl BHITIOJHEHHOTO (DM3MUYECKOTO OMbITa (PKCIIEPUMEHTA, UCCIIEOBAHMUS,
MIPOEKTA);

MOHMMAaTh W WCIONB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON palOThl TpU pEIICHUU
KOHKPETHOU (pr3ndeckoi mpoOIemsr;

NpUHUMATh 1€ COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH JEUCTBUS 1O €€ JOCTHXKEHHIO:
pacrpenenaTb poyik, OOCYXIaTh NPOIECCHl M Pe3yJabTaThl COBMECTHOW paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIOJEH;



BBITMIOJHATh CBOKO 4acTh pPalOTHI, JOCTUTas KadeCTBEHHOTO pe3ysibTaTa IO CBOEMY HAMpaBiICHHUIO U
KOOPAUHUPYS CBOU JIEUCTBHUA C IPYTUMHU YIEHAMHU KOMaH/IbI;

OIICHMBAaTh KAauyeCTBO CBOET0 BKJIaJa B OOMHUNA MTPOAYKT TO KPUTEPUSM, CaMOCTOSTEIBHO
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopzanuzayua:

BBISIBIISITH MIPOOJIEMBI B )KMU3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOIMX JUIsl petieHus ((U3nYecKux 3HaHHUM;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX NPUHATHS pelleHUH (MHIUBHUIyaJbHOE, NMPUHATUE pEIIEHHs B
rpynine, NpUHITHE PEILIEHUH TPYMIOoii);

CaMOCTOSITENIFHO COCTaBIIATh AJITOPUTM pPeLIeHUs (GU3NYECKOM 3a/auy WK IUIaHA MCCIIEJOBAHUS C y4ETOM
UMEIOLINXCSA PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTh IPE/UlaracMbleé BapUaHThI
pElICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamoKkonmponb, IMOUUOHAIbHBLI UHMENIEKM:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeyIaraTh MIaH €€ U3MEHEHHUS,

OOBSICHATh TNPUYMHBI JOCTWXKEHHMS (HEIOCTH)KEHUS) pe3yJbTaTOB JESATEIbHOCTH, JAaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBIMOJHEHUS (PU3MUECKOTO UCCIEIOBAHUS WU
IPOEKTAa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTAaTa LEIH U YCIOBUSIM;

CTaBUTh ce0si Ha MECTO JIPyroro 4ejioBeka B XOJ€ CIopa WM JUCKYCCHM Ha HAayuyHYIO TeMy, MOHMMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NpU3HABaTh CBOE MPAaBO HA OLIMOKY MpPU pelleHUH (U3MUECKUX 3a/lad WM B YTBEP)KJICHHUSX Ha Hay4HbIE
TEMBI U TAKO€ K€ IPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydenuss B 9 kiacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpa)arb

c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

® CIOJIb30BATh MOHSTHS: CHCTeMa OTCYE€Ta, MaTepuajbHas TOYKAa, TPAEKTOPHUS, OTHOCUTEIHHOCTH
MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrnpyras, IUIACTHYECKas), TPEHHUE, LEHTPOCTPEMHUTEILHOE
YCKOpPEHHE, HEBECOMOCTh U IEPErpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPJOTO Tela, paBHOBECHE, MEXaHWYECKHWe KoyeOaHWs M BOJIHBI, 3BYK, MH(QPa3BYK H YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTb,
CHEKTPBI UCITYCKAaHUsI U MOTJIONIEHHS, anb(da, 6eTa- 1 raMMa-u3Iy4yeHus, U30TOIIbI, siJiepHast SHEPreTHKa;

® pasnuyath SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHENHOE IBUKEHHE, PAaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBUKEHUE, CBOOOJHOE TMajieHHe Tel, PaBHOMEPHOE JIBUKEHHE II0 OKPYKHOCTH,
B3aMMOJIEMCTBHE TEJl, PEAKTUBHOE JIBUKEHHE, KOJIeOATEIbHOE IBUKEHHUE (3aTyXaloUINe U BbIHYXKICHHBIE
KOJIOAHNUs), PE30HAHC, BOJHOBOE [JBI)KEHHE, OTPaKEHUE 3BYyKa, NMPSIMOJIMHEHHOE pPacHpoCTpaHEHUe,
OTpakEHHUE U MPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPAaKEHHE CBETA, pa3jIoKeHHe Oenoro cBera B
CHEKTp U CIIO)KEHHE CHEKTPaJIbHBIX I[BETOB, AMCIEPCUS CBETAa, €CTECTBEHHAs pPaJUOAKTUBHOCTH,
BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTPA U3JIyUYEHHs) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (DU3UUECKUX SBICHUH B OKpy)KawooleM Mupe (B TOM YHCIe
¢usnyeckue SBIEHUS B TNPUPOAE: NPUIUBBI M OTJIMBBIL, JBIXKEHHE IUIaHeT CONHEYHOW CHCTEMBI,
pPEaKTUBHOE JBW)KCHHME JKMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPSICEHHE,
ceficMHuecKue BOJIHBI, I[yHAaMH, 7XO, I[BETa TeJ, ONTHUYECKHE SIBJICHHUS B MPUPOJE, OHOIOTHYECKOe
JeicTBUe  BUAMMOTO,  yIbTPa(UOIECTOBOTO M PEHTTCHOBCKOTO  M3JIyYEHHH,  eCTECTBEHHBIN
paZvOaKTUBHBIM (OH, KOCMHUYECKHE JIyYd, pPAJUOAKTHUBHOE W3IIy4eHHE MPUPOIHBIX MUHEPAJIOB,
JEICTBUE PAJMOAKTUBHBIX W3IYyYEHUI HAOPraHM3M 4YeEJIOBEKA), IPU 3TOM INEPEBOIAUTH NPAKTUUYECKYIO
3aja4y B yueOHYIO, BBIIETATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKH) (PU3HMUECKUX SBIICHMIA;

e ONUCBHIBATH HM3y4YCHHbIE CBOICTBAa Tel M (PU3MUYECKHE SBICHMS, HUCMONB3Ys (U3NUYECKHUE BEINYHMHBI
(cpenHsisi U MIHOBEHHasi CKOpPOCTb Tejla NP HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE, NepeMEIlEHuE,
NyTh, YIJIOBas CKOPOCTb, CWJIa TPEHUS, CHJa YIPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOIHOTO



naJieHus, BeC Tella, UMITYJIbC Tejla, UMITYJIbC CUIIbI, MEXaHHuecKasi padoTa U MOLIHOCTb, MOTEHLMAJIbHAS
SHEprusl Teja, MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAs HSHEPrUsl CXKATOW NPYKHUHBI,
KHHETHYeCKasl SHEeprus, MoJIHas MeXaHU4ecKas SHEeprus, NepuoJl U 4acToTa KoJeOaHul, JIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKa3aTeNb MPEJOMIIEHUS CPEJbl), IPU OMHCAHUU
NPaBWIbHO TPAKTOBATh (PU3MUECKUIl CMBICI MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W EIUHMILIBI
($U3NUECKUX BEITHMYUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3NUECKYIO BEIMYMHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTH I'pauKN U3yUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

XapaKTepu30BaTh CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U MPOLECCHI, HMCIIONB3Ysl 3aKOH COXPaHCHHS
SHEpPIrud, 3aKOH BCEMHUPHOTO TATOTEHUSI, MPUHIMI CYTIEPHO3UIUN CHJI, MPHHIUI OTHOCHUTEIFHOCTH
["anunes:, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHUS CBETa,
3aKOHBl COXpAHEHHs 3apsiIOBOTO M MAacCOBOTO YHWCEN MPH SIEPHBIX PpEaklUsiX, MpU 3TOM JaBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHHE;

OOBSICHATh (PU3MUYECKUE MPOIECCHl M CBOWCTBA TEN, B TOM YHCJE U B KOHTEKCTE CUTYaIMid MPAKTHKO -
OpPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTh O0BACHEHHE U3 2—3
JIOTHYECKHUX IIAroB C OMOPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (U3NUIECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIE 33Ja4M (OMMparoIIuecss Ha CUCTeMy U3 2—-3 ypaBHEHMii), HCIOJIb3YyS 3aKOHBI U
dbopMyIibl, cBA3bIBaIOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJayd 3allMChIBATh
KpaTKoe yCJIOBHE, BBISABIATH HEJIOCTAIOMINE WM M30BITOUHBIC JaHHbIE, BHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOUMbIE IS PEIICHNUs, TPOBOAUTH PACUEThI U OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHHUS
(bu3UUeCcKOil BETMUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEUIMTh MPU MOMOIIM (U3NYECKUX METOJOB, HCIIONIB3YS
OIMCaHME UCCIIEOBAHMSI, BBIIEIATh IPOBEPAEMOE MPEINONI0KEHUE, OLIEHNBATh MPAaBUIBHOCTh HOPSIIKA
IIPOBEJCHUS MCCIIEI0BaHuUs, 1€TaTh BbIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUI U OIBITOB;
MPOBOAMUTH OMNBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WIM (U3NYECKUX CBOWCTB TN (U3y4dCHHE
BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh MepHOAa KoieOaHUi MPy>KUHHOTO
MasiTHAKa OT MaccChl rpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYIBI MaJbIX KOJEOaHWH,
NpSMOJIMHEHHOE pPAacHpOCTpaHEHUE CBETa, pa3jioKEeHHEe Oeoro cBeTa B CIEKTP, M3Y4YEHHE CBOICTB
M300paKEeHUsT B TIUIOCKOM 3€pKajieé M CBOWCTB HM300pa)XK€HUs TpEeJAMeTa B COOMpAOIICH JHWH3E,
HaOJII0/IeHUE CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYyUYEHHUS): CAMOCTOSTEIbHO COOMPATh YyCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpYyIOBaHMs, OMUCHIBATH XOJI OMbITA M €ro pe3ysbTaThl, (POPMYIHPOBATh
BBIBOJIbI;

IPOBOAMTD NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONIpEIeNsisl CpeJHEEe 3HAUEHNE U3MEPAEMO
BeMYUHBI ((hOKYCHOE paccTOosHUE coOuparoiiel JIMH3bI), 000CHOBBIBATH BHIOOP CIOco0a HM3MEPEHHS
(M3MepHTeNnBpHOTO PHOOpPA);

MPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYHMH C HCIOJIb30BAaHUEM MPSIMBIX HU3MEpPEHUI
(3aBHCHMOCTBH IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadalbHOM CKOPOCTH, Mepuoja
KoJIe0aHUII MaTeMaTUYeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTH yTja OTPa)KEHUs CBETa OT yria
najieHus ¥ yIria TpeloMJIeHHs OT yIvla MajeHus): IUIAHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTENIBHO
coOuparh yCTaHOBKY, (PMKCUPOBATh PE3yJIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
TabauIl U TpaduKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIeI0BaHUS;

NPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIUYMH (CPEeIHssE CKOPOCTh M YCKOPEHHE Tella MpHu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJHOIO MHajeHHsl, *KECTKOCTh MPYXHUHBI, KOAPPHUIHUEHT
TPEHUS CKOJIbXKCHHUS, MeXaHWueckas paboTa W MOIIHOCTb, YAcTOTa M TEpPHOJ KojeOaHWit
MaTeMaTHYECKOro M MPYXKHUHHOTO MasTHUKOB, ONTHYECKas CUja cOOMparolieil JINH3bI, paJllOoaKTUBHBINA
($oH): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCHEPHUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHATH M3MEPEHMS,
cilefysl NpPeJIOKEHHONM MHCTPYKLMH, BBIYMCIIATH 3HAaYEHHWE BEIMYMHBI M AHAIM3MPOBATH MOJIYYEHHBIE
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOM MTOTPETHOCTH U3MEPEHUM;

coOroAaTh MpaBuiia TEXHUKHM 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

pas3nyaTth OCHOBHbBIC NMPHU3HAKU M3YUYEHHBIX (U3MYECKUX MOJEJeH: MaTepualibHas TOYKa, aOCOJIIOTHO
TBEP/IOE TEJIO, TOUCUHBIM HCTOUYHUK CBETA, Jy4, TOHKAs JIMH3A, IUIaHETapHas MOJIe]Ib aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOT0 5/1pa;

XapaKTepu30BaTh MPUHLUIBI ASUCTBHUS U3YUESHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C ONMOPON Ha UX
onucaHus (B TOM YHCIE: COUAOMETp, TATUUKHU MOJOKEHUS, PACCTOSIHUS U YCKOPEHHs, paKeTa, 3XO0JOoT,



OYKH, TIEPHCKOII, (oToanmapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa),
HCIIOJIb3YyA 3HAHUA O CBOMCTBAX (1)I/I3I/I'-ICCKI/IX SIBIICHUM 1 HeO6XOIII/IMI>IC (1)PI31/I‘-ICCKI/I€ 3aKOHOMCPHOCTH;

® HCIOJIB30BAaTh CXEMBI M CXCMATHUYHBIC PUCYHKHW HM3YUCHHBIX TCXHHYCCKHUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX
npuOOPOB U TEXHOJIOTMYECKHX MPOILECCOB IMPH PEIICHUH Y4eOHO-NPAKTHUECKUX 3a]ad, ONTHYECKUE
CXEMBI JIJIsl IOCTPOEHUS U300pakeHUH B IJIOCKOM 3epKajie U coOuparomien JuH3e;

® TPUBOAWMTH MpUMEpPHl (HAXOAWTH WHQPOPMAIMIO O TpPHMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nMUecKnX 3HAHUM B TIOBCEAHEBHOW KM3HM s obOecreueHHs: Oe30MacHOCTH MpHU OOpaIIeHuu ¢
npubopaMM M TEXHHYECKHMMH YCTPOMCTBAMM, COXPAHEHUS 370pOBbsi M  COOJIONEHHS HOPM
9KOJIOTUYECKOT0 TIOBE/ICHHS B OKPYIKAIOLIEH Cpee;

® OCYHICCTBJIATH TOUCK wWHPoOpManuu (U3HNYECKOTO coaepxkaHusi B HHTepHETE, CaMOCTOSATEIHHO
dopMyIMpys TOHCKOBBIM 3alpoc, HAXOAWUTh IyTH OMpEIeNeHUs JOCTOBEPHOCTH TMOJTYYEHHOU
I/IH(i)OpMaHI/II/I Ha OCHOBE UMCIOIIIUXCA 3HaAHUU 1 JOITOJTHUTCJIIBHBIX NCTOYHUKOB,

® JICIIOJIb30BaTh TPH BBITIOJHEHHH Y4YeOHBIX 3aJaHWN HAayYHO-TIOMYJSIPHYIO JIMTEpaTrypy (GH3M4ecKoro
COACPpIKaHusd, CIIPAaBOYHBIC MaTCPUAJIbI, pECYPChI CCTU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUSA
TEeKcCTa, MpeoOpazoBaHusi HHYOPMALIUH U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbBIC NMUCHMEHHBIE U YCTHBIC COOOIIECHHMS HAa OCHOBE MH(OPMAIMH U3 HECKOJIBKUX
HCTOYHUKOB CI)I/ISI/I‘IGCKOFO COZCpIKaHNA, HY6J'II/I‘-IHO NpEaACTaBIATE PEC3YJIbTaThbl HpOGKTHOfI HIIN
UCCIIEIOBATEIbCKONW JIEATEIBHOCTH, IPH 3TOM TI'PAMOTHO HCIIOJIB30BaTh HW3YUYCHHbIH MOHATHHHBINA
amnmapar H3y4aeMoro pasziena (QU3MKH M CONPOBOXIATh BBICTYIUIGHHWE TpE3eHTalned C y4EToM
0COOEHHOCTEH ayIMTOPUU CBEPCTHHUKOB.

TemaTn4yeckoe NJIAHUPOBAHUE
TemaTndueckoe IJIaHUPOBAHUE COCTABJICHO C YUETOM ITPOTpaMMbl BOCIIMTAHUAL.

ITaTproTHueckoe BOCIIUTAHUE:

—TIPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3NUECKON HAYKH;

—IICHHOCTHOE OTHOIICHHE K JIOCTHKCHHUSM POCCUHCKUX YYEHBIX-(PU3UKOB. [pakmaHCkoe U JITyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHHH OOIIECTBEHHO3HAYUMBbIX U 3THYCCKHX HPOOJIEM, CBSI3aHHBIX C
MIPAKTHYECKUM PUMEHEHHEM JOCTIDKEHUHN (PH3UKY;

—O0CO3HaHHE BAXHOCTH MOPATHHO-3THYECKHUX IPUHITUIIOB B AEATEIHHOCTH YIEHOTO.

DCTETUYECKOE BOCTIMTAHUE:

—BOCHPHUATHE ICTETUUCCKUX KAUueCTB (PU3UUECKON HAayKu: €€ rapMOHMYHOTO MOCTPOCHUS, CTPOTOCTH, TOUYHOCTH,
JIAKOHUIHOCTH.

LleHHOCTH HAyYHOTO ITO3HAHMS:

—OCO3HaHHE LEHHOCTH (U3NYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUM, BaXKHEHUIIIEH COCTABIIAIOIIEH KYIbTYPBI;

—pa3BuTHE HAYYHOH JFOO03HATENFHOCTH, HWHTEpeca K HCCIIeNoBaTeNbCKOW nesTensHocTH. DopMupoBaHue
KYJIBTYPHI 3I0POBBS 1 SMOITHOHAIEHOTO OJIATOTIOTYIHS:

—OCO3HaHHE IIECHHOCTH 0e30MmacHoro 00pa3a JKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAKHOCTH MPABILT
0e301MacHOTrOo MOBEICHUST HA TPAHCIIOPTE, Ha JIOPOTaX, ¢ AIIEKTPHUYECKUM M TEIIOBEIM 00OPYIOBaHHWEM B JOMAITHUX
YCIIOBHSIX;

—Cc(OopMHPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHUE CBOETrO MpaBa Ha OMIMOKY M TAKOTO JKe MpaBa y JPyroro
YeIoBeKa.

TpynoBoe BocinTaHue:

—AaKTHUBHOE y4acTHE B PEIICHUU MPAKTUUCCKUX 3a7a4 (B PAMKAX CEMbH, IIKOJBI, TOPOa, Kpasi) TEXHOJIOTHUECKON
W COLMAIBHON HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHKCIEC U (DU3MYCCKUX 3HAHUU; MHTEPEC K IMPAKTUUYCCKOMY
HU3YUYEHUIO MTPOo(eCcCHid, CBI3aHHBIX C (PU3HKOM.

DKOJOTHYECKOe BOCIUTAHNE!

—OpHEHTAIMs Ha MPUMCHEHWEe (U3MUECKUX 3HAHWUHM JUIs pelIeHHs 3a7ad B 00JacTH OKPYKAIOIICH Cpepl,
TUTAHUPOBAHUS MTOCTYIIKOB U OIICHKU UX BO3MOXHBIX MOCIEACTBUI AJISl OKPYKAIOLIEH Cpe/Ibl;

—OCO3HaHHE TJIOOATEHOTO XapaKTepa IKOJIOTHIECKHUX TIPOOJIEM U ITyTEH X PEIICHUS.

Anantarus 00y9aronerocs: K M3MEHSIOIIMMCS YCIOBHSIM COITMATBFHOM U TIPUPOIHON CPEIIBL:

—T0TPpeOHOCTh BO B3aUMOJICHCTBUYN MPHU BHITIOJHEHUN HCCIIECIOBAHUN M MTPOEKTOB (DM3MUYECKOW HAIpPaBJICHHOCTH,
OTKPBITOCTH OTIBITY U 3HAHUSIM JPYTUX;

—TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€Pe3 MPAKTHUECKYIO NEATCIHLHOCTD;

—TMOTPpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHHWM, B TOM YHUCIC (POPMYIHPOBATH WJCH, MOHSTHS, TUIOTE3BI O
(hm3nyecKkx 00BEKTaxX M SBICHUIX;



—O0CO3HaHKe 1e(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH (PU3MKH;

—IJTAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (DM3UYECKUX 3HAHUM;

—CTpeMIIeHHe aHAJIM3UPOBATh M BBIABIATH B3aWMOCBSI3M IMPHPOJBI, OOIIECTBA M HKOHOMHKH, B TOM YHCIE C
HCIOJb30BaHUEM (PU3HUYECKUX 3HAHUIA;

—OIIeHKa CBOUX ACHCTBUH C yUETOM BIHMSIHUS Ha OKPYXKAIOLIYIO CPEay, BO3SMOXKHBIX IT00ANBHBIX MTOCIEACTBHH.

Ne Bcero
w/n HaumeHoBaHue pa3ae/ioB U TeM 4ACOB
1 | 3aKoHBI JBMKEHUS M B3AUMOJIEHCTBUS TEI 37
2 | MexaHudeckue KojeOaHMs M BOJHBL 3BYK. 12
3 | DneKTpoMarHuTHOE MoJe 23
4 CrtpoeHne aToMa M aTOMHOTO Sipa, UCIIOJIE30BaHUE dHEPTUH 17
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