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IlosicHuTEe ILHAA 3aNMUCKA

Pabouass mporpamma mo ¢wusuke mia 9 kimacca pa3pabotana Ha ocHoBe DegepasbHOIO TOCYIApPCTBEHHOTO 00pa3oBaTENBHOrO CTaHAApTa OCHOBHOTO OOIIEeTro
o0pa3oBaHus, TPUMEPHOI MPOrpaMMbl OCHOBHOTO 001ero oopazosanus no ¢usuke, OOII OO0 MBOY COII Ne 5 r. Xumku ¢ yuérom tpedoBanuii ®I'OC OOO (6a30BbIit
YPOBEHB)H B COOTBETCTBUU ¢ YueOHbIM iaHoM MBOY COLL Ne 5 r. Xumku Ha 2020-2021 y4eOHblii rog.

Paspaborannas pabodas mporpamma peanusyercs no yuedbnuky: A.B. Ilepeimkun, E.M. I'yrauk. ®@usnka. 9 kimacc: yueOHUK A1 0011e00pa3oBaTeNbHBIX OpTaHM3aIiid. —
M.: [Ipoda, 2018, paccuntana Ha 102 yaca B ron (3 yaca B He[eNIO) M HampaBlieHa Ha 0a30BbIi (001IEe00pa3oBaTEeNbHBIN) ypOBeHs W3yueHHs mpeaMmerta. JlanHas pabouas
nporpamMMa 00eCleyrBaeT OCBOCHUE 32 CUCT HE3HAYMTEIBHOTO YIUIOTHEHHs y4yeOHOro MarepHaia W yBEIWYCHHs 4acOB Ha pelIeHHe 3ahad M moBTopeHue. OHa ompeesnser
coiepKaHue y4eOHOro MarepHaia, IOCIEeAOBATEIFHOCTh M3YUCHHS, MyTH (OPMUPOBAHUS CHCTEMBI 3HAHUH, YMEHHH, CIIOCOOOB NESTENFHOCTH, PAa3BUTHS YYAIIUXCS, MX
COLMAIN3AIMU U BOCTIUTAHHUSL.

IInanupyemblie pe3yJbTaThbl 0CBOCHHs Y4eOHOI0 IpeaMeTa
[Iporpamma obecnieuuBaeT HOCTHREHUE 00yUaromUMucs 9 Kiacca caeayOUUX pe3yIbTaToB.

JINYHOCTHBIMH pe3yJbTaTaAMHU H3y4eHUs npeameTa «Pusnkay sSBISIOTCS CelyIolIne:

e (opMHpOBaHUE OTBETCTBEHHOI'O OTHOIIECHUS K YUYCHHIO, TOTOBHOCTH K CAMOPa3BUTHIO, OCO3HAHHOMY BBIOOPY C yYETOM IT03HABATEIILHBIX HHTEPECOB;

e (opMHPOBaHHUE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U YUUTHIBAIOLIETO MHOI000pa3ue COBPEMEHHOIO MHPa;
yOeXIIEHHOCTh B BO3MOXXHOCTH IO3HAHMS HPUPOIBI, B HEOOXOAUMOCTH Pa3yMHOI'O HCIOJIb30BAHMS AOCTHKCHWH HAyKH M TEXHOJOIMH IJs JajJbHEHIIEro pa3BUTHS
YeJIOBEYECKOr0 00IIeCTBa, OTHOLICHHUE K (PU3MKE KaK 3JIEMEHTY OOIeUENI0BeUECKON KYIbTYPHI;
CaMOCTOSITETIbHOCTD B MPHOOPETEHUH HOBBIX 3HAHUN M MPAKTUUYECKUX YMEHHI;
OCO3HaHWE POCCUUCKOM IpaKTAHCKON MIEHTHYHOCTH; YyBCTBA IMATPHOTH3MA, TIOOBU K CBOCH MECTHOCTH, CBOEMY PETHOHY, CBOCH CTpaHE;
MOTHUBALUs 00Pa30BATEIbHON ACATEIBHOCTH HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO MTOIX0/3,;
(hopMHpOBaHUE LICHHOCTHBIX OTHOLIEHUHN APYT K APYTY, YUUTEIIO0, aBTOPaM OTKPBITHN M N300pETEHHH.
MeTtanpeaMeTHbIM pe3yJabTaTOM H3y4eHUs Kypca «DPusnkay sBisercss opMUpOBaHHE YHUBEPCAIBHBIX yueOHbIX neiicTBuil (YVY ).
Pezynamuenvie YY/I:
CaMOCTOSITETIbHO MPUOOPETATh HOBBIC 3HAHUS U MPAKTUYECKUE YMEHHUS,
YIPABJISITh CBOEH IT03HABATEJIBHOM AESATENBHOCTBIO;
OpPTraHU30BbIBATH CBOIO JAEATEIHHOCTE;
OTIpeNIeJIATh LEJIN U 3a7aull yueOHOW AeATEIbHOCTH;
CaMOCTOSITETIbHO OOHAPYKUBATh U POPMYITUPOBATH YIEOHYIO TPOOIIEMY;
BBIJIBUTATh BEPCUU PELICHUS TPOOIEMBI;
COCTaBIISITh MHANBUAYAJILHO WM B IPYIIIE MJIaH PELIeHUs! TpoOIeMbl (BBIIIOJTHEHHUS IPOEKTA);
BBIOMPATH CPEACTBA JOCTMXKEHUS LIENM W NPUMEHSTh UX Ha MPAKTHKE;

®  OIICHMBATbH JOCTUTHYTHIE PE3YIBTATHI.
Ho3naeamenvuvie YY/I:

®  AHANM3UPOBATH, CTPYKTYPUPOBATh HHPOPMALUIO, (PAKTHI U SBJICHUS;
BBISBJIAT IPUUMHBI U CIEACTBUSA MPOCTHIX SBICHUIM;
OCYILECTBIISTH CPaBHEHHE U KJIACCU(HUKAIINIO, CAMOCTOATEIEHO BEIOUpAsi KpUTEPHUH AJIS1 YKA3aHHBIX JIOTHYECKUX OTICPaIIHif;
CTPOMTH JIOTHYECKOE PACCYXkICHUE, BKIIIOYAIOLIEE YCTAHOBJICHNE IPUIMHHO-CIIEICTBEHHBIX CBS3EH;
CO03/1aBaTh CXEMaTUYECKHE MOJICIH C BBIICIEHHUEM CYIIECTBEHHBIX XapaKTePUCTUK OObEKTa;
COCTaBIIATh TE3UCHI, IPOCTHIE U CIOXKHBIE TUIAHBI H3YUYEHHOTO TEKCTa,;



npeo0pa3oBeIBaTh HH(POPMALIUIO U3 OJHOTO BUAA B Ipyro (TaOMuUIly B TEKCT U T. 11.);
OTIPEICNIATH BO3MOKHBIE HCTOYHUKN HEOOXOAUMBIX CBEACHUH, MPOU3BOAUTE IIOUCK HH(POPMALIUH, aHAJTHM3UPOBAThH U OLIEHUBATH €€ JOCTOBEPHOCTD;
NPEACTaBIATH COOPaHHYI0 HHPOPMAIUIO B BUAE BHICTYIUICHHS WIIA TPE3EHTALIUH.

Kommynuxamuenwvie YY/1:

CaMOCTOSITETIbHO OPTaHU30BBIBATh yueOHOE B3aUMOACHCTBHE B IpyINIe (ONpeAeisaTh O0IIUe LeNH, paclipeaessiTh POJId, IOTOBAPUBATECS APYT C APYTrOM);
B INCKYCCHUHU YMETh BBIABHHYTH apIYMEHTBI M KOHTPAPTyYMEHTBI;

aJIeKBaTHO MCIOJIb30BaTh PEUEBBIE CPEICTBA ISl JUCKYCCUU M apTyMEHTALUU CBOEH MO3UIINN;

YUUTHCS KPUTUIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATH OIMIMOOYHOCTH M KOPPEKTHPOBATH €ro;

MOHUMas MO3ULIUIO IPYTOro, pa3inyaTh B €ro pey: MHeHUE (TOUYKY 3PEHHS), JOKa3aTeIbCTBO (apryMeHThI), (haKkThl (THIIOTE3bI, AKCHOMBI, TEOPUH);
YMETb B3TJISTHYTh HAa CUTYALMIO C MHOM MO3ULMHU U JOTOBAPUBATHCS C JIFOABMU UHBIX MTO3UIUH.

IIpeaMeTHBIM pe3yJabTATOM H3YUeHUS Kypca «Du3nuka» aBiseTcs CPOpPMyTUPOBAHHOCTD CIACTYIOINX YMEHHI:

OOBSACHSTB, U YETO N3YYaI0T (DU3HKY;

(hopMHpOBATH MPENCTABICHUS O 3aKOHOMEPHOI CBS3U M MTO3HAHUU SBJICHUIN NPUPOJBI; O CHCTEMOOOPa3yoLe ponn GU3UKH Ul Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK;
(hopMHpOBaTH IEPBOHAYAIBHBIE MTPEACTABICHUS O (PU3NUECKOM CYLTHOCTH SBJICHUN NPUPOBI (TEIIIOBBIX, JIEKTPOMArHUTHBIX, ONTUYECKUX ), BUAAX MAaTEepUH (BEIIECTBO
U TI0JIE), yCBauBaTh OCHOBHBIC UIEU aTOMHOT'O CTPOEHHSI BEIIECTBA, OBJIAIeBaTh IOHATHHHBIM allapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3HKH;

HpI/IO6peTaTI) OIIBIT NPUMEHCHHUA HAYYHBIX MCTOJOB ITO3HAHUA, Ha6HIOILCHI/I$I (I)I/I?)I/I‘IGCKI/IX HBJ’ICHI/II\/'I, IMPOCTBIX SKCIICPUMECHTAJIbHBIX HCCHCI{OB&HHﬁ, IMPAMBIX 1 KOCBCHHBIX
W3MEPEHUH C HCIOIb30BaHNEM U3MEPUTEHHBIX TPHOOPOB, TOHUMATh HEN30EKHOCTh MOTPEIIHOCTEH JTI0OBIX U3MEPEHUIA;

IIOHUMAThb (1)H3I/I‘-ICCKI/IG OCHOBBI U IPHUHITUIT I[CﬁCTBHﬂ MallrH U MEXaHU3MOB, CPCIACTB IICPECABMKCHHA U CBA3H, OBITOBBIX HpI/I60pOB, IMPOMBIIIIJICHHBIX TCXHOJIOTUYCCKUX
MPOIIECCOB, BIMSHUE UX Ha OKPYKAIOIILYIO CPEy, OCO3HABATh BO3MOKHBIE MPUYHHBI TEXHOT€HHBIX KaTacTpod;

OBJIa/IeBaTh OCHOBaMHK O€30MacHOI0 HCIIOJIb30BAHUSI €CTECTBEHHBIX M MCKYCCTBEHHBIX SJIEKTPUUYECKMX W MArHUTHBIX IOJIEH, 3JEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH,
HMOHU3UPYIOIUX U3Iy4YEeHHH BO N30€KaHUe UX BPEAHOTO BO3ACHCTBHS Ha OKPY’KAIOIIYIO CPEy M OPraHu3M UYelIOBEKa;

(hopMHpOBATh TEOPETHUUECKOE MBILIUICHHE HA OCHOBE YMEHHMS YCTAHABIMBAaTh (PAKTBI, pa3inuyarh MPUYUHBI M CIEACTBHUS, CTPOUTH MOJENM W BBIIBUTATh THIIOTE3bI,
BBIBOAMTH U3 3KCIEPUMEHTANIBHBIX (DAKTOB M TEOPETUIECKUX MoJieliell pr3ndecKkne 3aKOHBL;

pa3sBuBaTb YMCHUC IJIaHUPOBATHL B HOBCG}Z[HCBHOP'I JKHU3HU CBOU I[GﬁCTBI/IH C MPUMCHCHUEM ITOJTYYCHHBIX 3HAaHUN 3aKOHOB MCXaHUKHU, JJICKTPOANHAMUKH, TCPMOJUHAMUKHA
Y TETJIOBBIX ABJIEHUH C 1eNbI0 COepEeXeHUs 3I0POBbS;

OOBSICHATD 3HAYCHUE KIIFOYEBBIX OHSITHH.

K xonny 9 ki1acca B pe3yjibTate 0CBOEHHS IPOrpaMMbl 0 PU3HKe 00YUAIOLIUICA HAYYNTCH:

cobiro1aTh IpaBuiIa 0€30MaCHOCTH M OXPaHbl TPy/Ja MpH padoTe ¢ yueOHBIM U TaO0PaTOPHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MOHATHS (CHCTEMa OTCYETA, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO JBMXEHHUS, HEBECOMOCTb M IEPErpy3KH, MEXaHHMYECKHE BOJIHBI, 3BYK, HHQPA3BYK U
VIILTPa3BYK, AJIEKTPOMAarHUTHBIE BOJHBI, HH(PAKpacHbIC BOJHBI, YIbTPAQHOIETOBbIC BOJHBI, PEHTTCHOBCKOE HM3IIyYCHHE, NIKala AJIEKTPOMArHUTHBIX BOJIH, CIEKTPHI
WCITyCKaHMA U TIOTJIONIEHUS; aib(a-, 6eTa- 1 raMMa-u3Iy4eHHs], U30TOIBL, SAepHas U TEPMOSIEpHas SJHEPTeTHKA);

pasnuuaTh SBIEHHA (pPaBHOMEPHOE WM HEpPaBHOMEPHOE TPSMOJMHEHHOE MABIDKEHHE, PaBHOYCKOPEHHOE MPSIMOIMHEHHOE [BW)KEHHE, CBOOOJHOE IMajieHHe Ted,
paBHOMEpHOE JBM)KEHHE 10 OKPY)KHOCTH, B3aMMOJIEHCTBHE TEJ, paBHOBECHE MAaTepHaJbHOW TOUYKH, PEaKTHBHOE JIBM)KEHHE, HEBECOMOCTb, KOJeOaTelbHOE JBIKEHHNE
(rapMoHHYecKkue KoyeOaHus, 3aTyxalolue KojeOaHWs, BBIHY)KICHHBIE KoJeOaHMs), PE30HAHC, BOJHOBOE JBIKEHHE (3BYK), OTpaKEHHE 3BYyKa, AMCIEPCHS
CBETa,0TPaXEHUE M MPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, CIOKEHHE CIEKTPAIbHBIX LIBETOB, ECTECTBEHHAs PaJMOAKTHBHOCTH, BO3HUKHOBEHHE
JMHEHYATOrO CIIEKTPa U3ITYYEHHsI 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JAHHOE (PU3UUECKOE SIBICHUE;

OINMCHIBATh W3yUCHHbIE CBOWCTBA Tel M (PU3MUECKUE SIBICHUS, UCIONB3Ys (DU3NUYECKUE BEIMYMHBI (CpElHSSi M MTHOBEHHas CKOPOCTb Tejla MPH HEPaBHOMEPHOM
IBI)KCHNW, YCKOpEHHUE, TMepeMeNIeHne TNpPH PAaBHOYCKOPEHHOM MPSMOJWHEHHOM JBIDKEHHH, HEHTPOCTPEMHTENBHOE YCKOPEHHUE, YrioBas CKOPOCTh, IepeMeIleHue,
MPOHACHHBIN MyTh U CKOPOCTH MPH KPHUBOJIWHEHHOM ABIKEHUH, CHJIA TSHKECTH, YCKOPEHHUSI CBOOOIHOTO MafeHHUs C yYETOM 3aBHUCHMOCTH OT IIMPOTHI MECTHOCTH, BEC



Teja, IEHTP TSHKECTH TBEPIOTo Tella, UMIYJIbC Telld, UMITYJIbC CHJIBI, MEXaHHUeCKas paboTa W MOIIHOCTb, MOTCHIMAIbHAS SHEPTUs, KUHETUYECKAs DHEPrus, MOJHasd
MEXaHWYECKasi SHEPTHUs, IIEPUO]] ¥ YaCTOTa KoJeOaHUH, IePHO] MaTEMATHYECKOT0 U IPY>KMHHOTO MAasSTHUKOB, JIITHA BOJIHBI, TPOMKOCTB U BBICOTAa TOHA, CKOPOCTH CBETA,
MOKa3aTeNb MPEIOMIICHHSI CPeNIbl); MPH ONMHCAHWW NPaBUIBHO TPAKTOBAaTh (PM3UUECKHI CMBICT HCIIOJIb3YEMBIX BEIIMYHH, UX O003HAUECHHS W €IUHUIIBI (PHU3MUECKUX
BEJIMYWH, HAXOUTH (POPMYITBI, CBSI3BIBAIOIINE NAHHYIO (PH3MUECKYIO BEIMUNHY C JPYTUMHU BETHINHAMU,

XapaKTEepUu3oBaThb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/IG SABJICHUS U IPOLECCHI, UCIIOJIB3Ys 3aKOH COXPaHCHU DHEPIUHU, 3aKOH BCEMUPHOI'O TATOTCHHS, IPUHIUII CYTIEPIIO3ULUN CUJT,
IIPUHIUII OTHOCUTECIIBHOCTH FEU'H/IJ'ICH, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHHS MMITYJIbCa, 3aKOHBI OTPAXKCHHUA U MPEIOMJICHUA CBETA, 3aKOHBI COXpaHCHUA 3apsI0BOI0 U
MacCCOBOI'0 YHCCII ITPU AACPHBIX PCAKIHUAX; IIPU 3TOM pa3jindaTb CJIOBECHYIO (I)OpMyJ'II/IPOBKy 3aKOHa U €ro MarcMaTn4€CKOC BBIPAKCHUC,

O00BACHATH (PU3HUUECKHE IPOIIECCHl M CBOMCTBA TEII: BBISABIATH IPUYMHHO CIICACTBEHHBIE CBS3HM, CTPOHTH OOBSACHEHHME W3 2—3 JIOTMYECKHMX IIaroB € OMOpOi Ha 2—3
M3YYCHHBIX CBOWCTBA (PU3NUYCCKUX SBICHUI, (PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTs pacyeTHbIe 3a7a9u (OMUPAOIINECS Ha CHCTEMY U3 2—3 ypaBHEHHI), UCTIONB3ys 3aKOHBI U (hOPMYITBI, CBSI3BIBAOIINE (PM3NUECKHE BEIMIMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 33J1a4d 3allUChIBaTh KPAaTKOE YCIIOBHE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ PENICHUs, TIPOBOJNUTh PACcUeThl U OICHUBATh PEATMCTHIHOCTh
MOJIyYEHHOTO 3HAYCHHMSI (PU3MUECKON BETUUUHBI,

NPOBOJMTH OIBITHI MO HAOMIOACHUIO (PHU3MYECKHUX SBICHHHA WM (U3MUECKUX CBOWCTB Tes (M3y4eHHWE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DHEPTHH;
3aBUCHUMOCTh TEpHOJa KoJeOaHWH MPYKMHHOTO MAasTHHKAa OT MAacchl Tpy3a U JKECTKOCTH TPYXKHHBI M HE3aBUCHMOCTh OT aMIUIMTYABl MalblX KoJieOaHWii):
CaMOCTOSITETHHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000pyIOBaHNS; OMUCHIBATE XOJI OBITa U ()OPMYTHUPOBATH BHIBOJIBI;

OPOBOJAWTH TIPU HEOOXOIMMOCTH CEpUI0 TPSAMBIX HW3MEpPEHHI, ONpeAessisi CcpeJHee 3HAueHHe U3MepsieMOH BEJMYMHBI; OOOCHOBBIBaTH BHIOOp crocoba
W3MEpPEHUsI/M3MEPHUTENEHOTO IPUOOopa;

NPOBOJNTH HCCICAOBAHHUE 3aBHCUMOCTEH (U3MUYECKMX BEIMYMH C HCIOJB30BAHMEM MPSAMBIX W3MEPEHHH (3aBHCUMOCTH MYTH OT BPEMEHU INPH PaBHOYCKOPEHHOM
NBIDKEHHH 0e3 HadaabHOH CKOpOCTH; Mepuoja KoleOaHWH MaTeMaTH4ecKOro MasTHHKAa OT JUIMHBl HUTH): CAMOCTOSATENHLHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH
Pe3yIbTaThl ONMYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUE TaOIMIl M rpadMKOB, 1€1aTh BEIBOIBI 110 pe3yjIbTaTaM HUCCIIEI0BAHUS;

NPOBOJIMTH KOCBEHHBIE M3MEPEHUsI (U3UUECKUX BEJIMYMH (CpPeHSsI CKOPOCTh M YCKOPEHHE Tejla MPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MajeHUsI,
4acToTa W MEepuoj] KoyieOaHHH MaTeMaTH4ecKOro M NPYXHHHOTO MAasTHHKOB, PaJUOAKTHBHBIM (OH): MJIAaHUPOBaTh H3MEPEHHUsS; COOMpPATh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CleIysl NMpPEI0KEHHON WHCTPYKIUH; BBIUYUCIATH 3HAUEHHE BEJIWYHMHBI W aHAIM3UPOBATh IMOJNYYCHHBIE PE3YNbTaThl C YYETOM 3aJaHHOM MOrpelHOCTH
U3MEPEHUH;

coOuroaTh npaBuiia 0€30MacHOro TpyAa npu padorte ¢ 1a0opaTopHBIM 000PYIOBAHUEM;

pa3jan4aTb OCHOBHBIC IPU3HAKHU U3YYCHHBIX (1)I/ISI/ILI€CKI/IX MOHeﬂeﬁl MarepuajibHagd TOYKaA, a0CONIFOTHO TBEPAOC TCIO, IJIAHECTApHAsA MOJCIIb aTOMa, HYKJIOHHAsA MOZICIIb
ATOMHOTO sApa;

XapaKTepU30BaTh MPUHLMUIBI IEHCTBUS U3YYEHHBIX NIPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMMCaHHA (B TOM YHCIE: XOJIOT, IMEPUCKOII, CIIEKTPOCKOIL,
JO3UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHUS O CBOMcTBaX (pU3MYECKUX SIBICHHA W HEoOXoguMble (pu3MYecKHe 3aKOHOMEPHOCTH; HCIIONb30BATh CXEMBlI U
CXEMaTUYHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX NPHOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB IPH pEIICHUH Y4eOHO-PAaKTHUECKUX 3aad;
MPUBOJIUTH MIPUMEPHI MMPAKTUYECKOTO UCIONB30BaHMs (PU3NUECKUX 3HAHHW B IMOBCEIHEBHOM XU3HU JUIsi 0OecIieueH s 0e30MaCHOCTH TPH oOpalleHnH ¢ npudopamMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 310POBbs U COOIIOIEHHSI HOPM SKOJIOTMYECKOT0 TMOBEJICHHS B OKPYKAIOIIEH Cpeae;

MIPUBOINATH MMPUMEPHI BKIIaga poccuiickux (B Tom gucie: K.93. [uonkosckuii, C.I1. Kopones, /I./1. UBanenko,, .B. KypuatoB) u 3apy0exusix (B ToMm uncie: M. HeioToH,
Jx. Makceemn, I'. Tepu, B. Pentren, A. Bekkepenb, M. Cxiomosckas-Kiopu, 3. Pesepdopn) ydeHbIX-QHU3MKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB
OKPY>KaIOILEro MUpPa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

co3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE MH(OpMAIMKM M3 HECKOJbKMX HCTOYHHKOB, IPAMOTHO HCIIOJIB3Ysl MOHATHUHHBIA amnmapar
M3y4aeMoro paszenia GU3UKU U CONPOBOXK/As BHICTYIICHHUE NPE3CHTALMEN C yUeTOM 0COOCHHOCTEN ayAUTOPHH.
OO0y4aromuiicst NOJYYUT BO3MOKHOCTh HAYYUThCSH:



®  0CO3HaBaTh IECHHOCTh HAYYHBIX HCCIICAOBAHUMN, pOJIh (DU3UKU B PACHIMPEHUU MPEICTABICHUN 00 OKpYKAIOIIEM MUPE U €€ BKIIAJI B YIYYIICHAE KAUueCTBa )KU3HU;
WCTIOJB30BaTh MMPUEMBI IIOCTPOCHHS (PU3MUECKUX MOJIENIEH, TIONCKa U (POPMYITHPOBKH JTOKA3aTENbCTB BBIIBUHYTHIX THIIOTE3

* u TCOPETUYCCKUX BBIBOJOB HAa OCHOBE SMIIMPUYCCKHU YCTAHOBJICHHBIX (1)3KTOB;
® CpaBHUBATh TOYHOCTb U3MCPCHUSA (1)H31/I'ICCKI/IX BCJIUYMH 10 BEIMYUHE UX OTHOCUTCIBHOM MOrpCIIHOCTHU IIPU MPOBEACHUHU IIPAMBIX I/IBMGI)CHI/If/'I;

®  CaMOCTOSTETHHO MPOBOANUTE NPSIMBIE M KOCBEHHBIC U3MEPEHUS U UCCIEAOBaHUS (PU3NUECKUX BEIHYNH C MCIIOIF30BAHUEM PA3IIMIHBIX CIIOCOO0B M3MEPEHUs (PU3NIECKIX
BEJIMYMH, BHIOMPATH CPENICTBA M3MEPEHHS C YYETOM HEOOXOAWMOW TOYHOCTH HM3MEpPEHHH, 0OOCHOBBIBATH BHIOOp cI0OcOOa M3MepeHUs, aleKBATHOTO MOCTaBICHHOM
3a/1aue, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB;

® BocnpuHUMATh HHGMOpMAIMIO (U3NIECKOTO CONEPKAaHUS B HAYYHO-TIOMYJIPHOW JHUTEpaType W CpeiACcTBaX MaccoBOil HMH(OpMaInu, KPUTHYECKH OIICHUBATh
MOJTyYeHHYI0 HH(OPMAITUIO, aHATH3UPYS €€ COJIepPKaHUe U JaHHbIC 00 NCTOYHUKE HH(DOPMAIINY;

® co3gaBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIC COOOIICHUS O (PU3MUYECKUX ABICHUAX Ha OCHOBE HECKOJIBKUX MCTOYHHMKOB MH(OpMaluu, CONPOBOKAATH BBICTYIJICHHUE
Ipe3eHTanrel, yauTeiBas 0COOEHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Conep:xanue yueOHOro npeamMera
du3uka, 9 Kiace

3axoHbl B3auMo/IeiicTBUA U ABMKeHUsI TeJl (38 yacoB)
MarepuanbHaa Touka. Cuctema otrcyera. [lepememnienne. OmnpeneneHne KOOpAWHATHl JABMKYyIIerocs Tena. IlepeMerienne mpu MpsIMOIMHEHHOM PAaBHOMEPHOM JBH)KEHHU.
Pemenwne 3amay. [IpsmonuHeitHOe paBHOYCKOpPEHHOE ABIKEHHUE. Y cKopeHrne. CKOPOCTh MPSIMOIHMHEHHOTO PaBHOYCKOPEHHOTO ABIKEHUS. ['paduk ckopoctu. Pemenne 3anay Ha
CKOpOCTh M yckopeHwme. [lepemernienne nmpu NMpSMOJUHEHHOM PaBHOYCKOPEHHOM JBM)KeHHUH. [lepeMelneHue Tena MpH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBIDKEHHH Oe3
HavyaJnbHOW ckopocTd. OTHOCUTENBHOCTH JBMKEHUA. Pemienue 3anad Ha nepemenienue. MHepuuanbapie cucteMsl oTcueta. [lepsrlit 3akon Heiotona. Bropoii 3akon HeroToHa.
Tpernii 3axon Heiotona. CBoGogHoe majneHue Ten. [IBikeHue Tena, OpOLIEHHOTO BEPTHKAJILHO BBEPX. 3aKOH BCEMUPHOrO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaACHUs Ha
3emyie U qpyrux HeOecHBIX Tenax. [[BrkeHue Tena mo oKpyXHOCTU. VIcKyccTBeHHBIE CIyTHUKM 3emin. Miynbe Tena. 3aKOH COXpaHEeHUs! UMIyibca. PeakTHBHOE IBMXKEHUE.
PakeTsl. BeIBOJ| 3aKOHA COXPAHEHMSI IOJTHOW MEXaHUYECKOU SHEPTHH.
Jlabopamopnsie pabomoi:
JlaGoparopnas padora Ne 1. «MccnenoBanne paBHOYCKOPEHHOTO ABHKEHUS 0€3 Ha4aJIbHOW CKOPOCTI.
JlaboparopHas padora Ne 2. «M3MepeHre yCKOpPEHMsi CBOOOIHOTO MaICHUS.
Koumponvnvie padbomoi:
Konrtponbnas padora Ne 1. «OCHOBBI KWHEMATHKID)
Kontponbshas pabota Ne 2. « OCHOBBI TUHAMUKI.

Mexannuyeckue KoJe0aHUsI ¥ BOJIHBI, 3BYK (12 yacoB)
KonebarensHoe amxenue. CBoboaHble KoneOanus. BenmnuuHbl, xapakrepusyromue kojeOaTenbHOe IBIKeHHE. lIpeBparieHue sHepruu NpH KojieOaTeIbHOM JIBUYKEHUH.
l'apmonnueckue konebanus. 3aTyxaromme KonebaHus. BeiHyxnenneie koneOanus. Pesonanc. Pacmpoctpanenne konebanmii B cpene. Bomubl. [lpomonbHble n momepedHbie
BoJIHBL. /lnrHa BosiHBL. CKOPOCTH pacipocTpaHeHust BOJIHbBI. McTouHnkH 3ByKa. 3ByKOBbIe KojieOaHus. BricoTa, TeMOp 1 rpoMKOCTh 3ByKa. Pacnpocrpanenue 3Byka. OTpakeHHe
3ByKa. 9X0. 3ByKOBOW PE30HAHC.
Jlabopamopnuvie padonmbi:
Jlaboparophas padora Ne 3 «MccienoBaHue 3aBUCMMOCTH MIEPHO/Ia U YaCTOThI CBOOOIHBIX KOJICOAHHMI HUTSIHOTO MasiTHUKA OT €ro JJIHHBD).
Konmponvnwie pabomoi:
KonTponbHas padora Ne 3 « Mexanuueckue KoleOaHUs U BOJTHBI, 3BYKY.




DJ1eKTPOMATHUTHOE MoJ1e (22 yaca)

MaruautHoe moNie W ero rpaduueckoe m3zoOpakeHune. HampaBneHwe Toka W HampaBieHHE JIMHUN ero mMarHuTHoro mois. [lpaBmmo OypaBuwmka. IlpaBmno mpaBod pyxkwu.
OO6Hapy>keHHe MarHUTHOTO TTOJIA 110 €ro JeHCTBHIO Ha AneKkTpudeckuid Tok. Cruna Ammnepa. [IpaBumo neBoit pyku. MHAyKIMsS MarHUTHOTO 1OJIs. MarHUTHBIA TTIOTOK. SIBIeHwe
3NIEKTPOMAarHUTHON wWHAyKUWU. HanpaBinenwe wHaykiuoHHoro toka. [Ipaswmo Jlenna. [lonmydeHuwe um mepemaya NEpEeMEHHOTO 3JICKTPUYECKOro TOKa. TpanHchopmarop.
DNEeKTpOMarHuTHOE ToJe. DIeKTPOMAarHUTHBIE BOHBI. DJIeKTpOMarHuTHas mpupoja ceera. [Iperomnenne ceera. Ou3mueckuii CMBICT MOKas3ateis mperomieHus. Jucrnepcus
cBeta. [[Bera Ten. Tunel onTHUecKuX creKTpoB. IlornonieHue u ucmyckanue ceera aromamu. IIpoucxoxaeHue TMHERYaThIX CIIEKTPOB.

Jlabopamopnusie padoni:

JlaGoparopHas pabora Ne4 «l3yueHue sBICHUS 3JICKTPOMArHUTHOW UHIYKITUNY

Koumpoavuste pabomui:

Kontponbnas padota Ne 4 « D1eKTpOMarHuTHOE MOJIE».

CrtpoeHue aToMa U aTOMHOI0 sigpa. UcnoJsib30BaHue 3Heprum aToMHbIX sigep (15 yacos)
PamnoaktuBHOCTE. OnBIT Pesepdopma. Monenn aromoB Tomcona u Pesepdopna. PagnoakTrBHEIE IpeBpalieHUss aTOMHBIX siiep. DKCIEPUMEHTAIBFHBIE METOIBI HCCIeTIOBAHI
gactun. OTKpBITHE TPOTOHA M HelTpoHa. CocTaB aTOMHOTO siapa. SnepHble cuibl. DHeprus cBssu sapa. dedekr macc. Henenue sinep ypana. Llemnas peakuwms. SnepHbiid
peakrop. IlpeoOpazoBaHue BHYTpEHHEW SHEPTUU aTOMHBIX SJ€p B DJIEKTPUYECKYIO DHEPruio. ATOMHAas JHEpreTHKa. buonormueckoe AeWCTBHE paauanvd. 3aKOH
pannoakTUBHOrO pacnana. TepmosinepHas peakius.
Jabopamopnvie pabomuwi:
JlaGoparopHas padora Ne 5 «3ydyeHre TPEKOB 3apsKCHHBIX YaCTHI] 10 TOTOBBIM (hoTorpadusm.
Konmponvusie padomul:
KonTponbHas padora Ne 5 « CtpoeHne aToMa M aTOMHOTO SI/Ipay.

Crtpoenue u 3BoouMs Beesiennoii (5 yaca)

Cocras, cTtpoeHue u npoucxoxaeHue ConneyHoit cucreMbl. bonpiue mianetsl ConHeuHoit cucteMbl. Manbie Tena ConHeuHoil cuctembl. CTpoeHHE, U3IIYYEHHS] U 3BOJIOLNS
Comara u 38e311. CTpOCHHE U YBOJIIOIHS BCEICHHOM.

IHoBTOpenne (7 yac)
[ToBTOpEeHNE MEXaHUYECKHX, SJIEKTPOMArHUTHBIX, OITHYECKIX, KBAHTOBEIX siBJIeHHUH. [loBTOpeHne MarepruanoB 7 u 8 KIIaccoB.
Pe3eps (3 uaca)



KanengapHo-TeMaTHYECKOE IIAHUPOBAHHUE 10 ghusuxe 9 Kiacc
(3 4 B Hexemo, Bcero 102 )

Ne Cpoku u3yuyeHnust
yp
OK HN3yyaemas Tema KouunyecTBO 9 A 9B 9B
a qyacoB
ILnan ®akr Inan ®akr Ilnan ®akT
3akoHbl B3auMo/ieiicTBUS U ABU:KeHHs TeJl (38 yacoB)
1 | Beogmsni uacTpykTax mo Th B kabunete ¢puznkn. MaTtepnansHas 1
Touka. Cucrema orcuera.
2. | Tpaekropus. Ilyts. Ilepemenienue. 1
3. | Onpenenenue KOOPAUHATHI IBIDKYILIETOCS TEa. 1
4. | Ilepememienre npu NPsIMOJIMHEHHOM PAaBHOMEPHOM JIBIKCHHUH. 1
Pemenue 3agau.
5. | I'paduueckoe 1
MIPE/ICTAaBIICHUE JIBHKCHUSL.
6. | Pemenue 3anau no reme «PaBHOMEpHOE NPSIMOJIMHEHHOE 1
JIBIDKEHHUEY.
7 [IpsiMosIMHENTHOE PABHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHUE. 1
8 | CxopocTh IpAMOIMHEHHOTO PABHOYCKOPEHHOTO JBM)KECHUSL. 1
I'paduk cxopocru.
9. | Pemenue 3a1au npsiMOJIMHEHHOE PaBHOYCKOPEHHOE JIBUYKEHHUE 1
10. | Hepememienue npu NpSIMOIMHEHHOM PaBHOYCKOPEHHOM 1
JIBHOKEHHUH.
11. | Ilepememenue Tena npu NpsMOJIIMHEHHOM PaBHOYCKOPEHHOM 1

JIBIDKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.




12.

I'paduyeckuit MmeTos penieHns 3a1a4 Ha PaBHOYCKOPEHHOE
JIBHYKEHHE.

13. | Pemenue 3ama4 Ha paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE.

14. | Jlabopamopnasn paboma Ne 1 «Hccredosanue pagHoycKkopeHHo2o
0suIICCHUA 03 HAYANbHOU CKOPOCIUY.

15. | IloBTopenue u 060bmeHne MaTeprana o Teme «PaBHOMEpHOE U
PaBHOYCKOPEHHOE ABIDKCHHE)

16. | Konmponvnasn paboma Ne 1 no meme «OcH0O8bl KuHEMAMUKUY.

17. | OTHOCUTENBHOCTD JBUKEHHUSI.

18. | Uuepunanbusie cucteMsl otcuera. [lepBolii 3akon HproToHa.
AHanms K/p.

19. | Bropoii 3akoH HetoTOHa.

20. | Tperuii 3akox HproToHa.

21. | Pemenue 3aiay ¢ npuMeHeHneM 3aKOHOB Hbr0TOHA.

22. | Pemenue 3anay c npumeHeHreM 3akoHoB HeloToHa.

23. | CBobogHOE MmajicHue Tell.

24. | Pemenne 3ama4 Ha cCBOOOTHOE TTAJICHUE TEL.

25. | AswxkeHue Tena, OpOIIEHHOTO BEPTUKAIBLHO BBEPX.

26. | Jsmwxkenue Tena, OpOIMIECHHOTO TOPU3OHTANBHO.

217. | Jlabopamopnasn paboma Ne 2 «H3mepenue yckopenusn
C60000H020 naoenusny.

29. | 3akoH BceMHPHOTO TATOTEHUs. Penienre 3a1a4d Ha 3aKOH
BCEMHUPHOTO TATOTEHUSI.

30. | Yckopenue cB0OOMHOTO NaiIeHNs Ha 3eMJie U APYTuX HeOEeCHBIX




TClax.

31. | pamonuneitHoe u KpuBONIHHEIHOE NBIKEeHHUE. J[BrokeHne Tema mo | 1
OKPY>KHOCTH C OCTOSIHHOM IO MOJYJIO CKOPOCTBIO.

32. | HckyccTBeHHbIE CHYTHUKA 3€MITH. 1

33. | Nmnynsc Tena. 3akoH coxpaHeHUs: UMITyJbca. PeakTuBHOE 1
nBUKeHHe. PakeThl.

34, | Pemenue 3ana4 Ha 3aKOH COXpaHEHUS UMITYJIbCA. 1

35. | Mexanuueckas paboTa 1 MOITHOCTh. KiHeTHUECKAs 1 1
MOTEHIMaJIbHAas YHePTUH. BBIBO 3aKOHA COXpaHEHUS MOIHOM
MEXaHUYECKOHN IHEPTHUU.

36. | Pemenue 3anay Ha TeMy TUHAMUKH, MEXaHUYECKOU pabOTHI U 1
COXpaHEHMs MOJIHOM MEXaHUYECKOW DHEPIHMU.

37. | O6obuieHune, cucTeMaTru3alys U KOppeKLus 3HaHui oOyJaronmxes | 1
o Teme quHaMuKu. [Toaroroska K K/p.

38. | Koumponvnan paboma Ne 2 no meme «OcHo6bl OUHAMUKUY. 1

Mexann4yeckue KoJe0aHUs M BOJIHBI, 3BYK (12 yacoB)

39 | KonebarensHoe aBmxenune. CBOOOTHBIC KOTEOAHUSI. 1
KonebarenbHbie CHCTEMBL. AHAIH3 K/P.

40 | Benmuunsl, xapakTepu3yronue KojaedaTeIbHOE IBUKECHNUE. 1
OO0cysk1eHne BONPOcoB 3aueTa. Pemenue 3amad.

41. | Jlabopamopnas paboma Ne3 «Hccnedosanue 3agucumocmu 1
nepuooa u 4acmomol c60000HBIX KOJICOAHUI HUMAHO20
MAAMHUKA OM €20 OTUHDBLY.

472. | Fapmormdeckue koneOaHus. 3aTyXaromue KoJeOaHus. 1
Brinyxnennsie xonebanus. Pesonanc. Pemenne 3agay.

43, | 3aryxatomue kosnebanus. Boeinyxxaenusie konebanus. PesonaHc. 1

Pemenue 3amau.




44. | O6o0muieHue, CUCTEMATH3AIIMS U KOPPEKIHS 3HaHW oOydJaromumxcs | 1
10 MEXaHUYECKUM KOJIEOaHUSIM.

45. | Pacnpoctpanenue konebanuii B cpene. Bomusl. [IpononbHbie u 1
MOTIEPEYHbIE BOJIHEBI

46, | JnmuHa BoaHbl. CKOPOCTH paclpoCTpaHEeHUs BOJIHEI. Pelenne 1
3ajau.

47. | Ucrounuku 3ByKa. 3ByKoBbIe KojieOanus. Beicora, TeMOp 1 1
IPOMKOCTb 3BYKa.

48. | PacnpoctpaHenue 3Byka. 3ByKOBbI€ BOJIHBL. OTpaKeHUE 3BYKA. 1
Ox0. 3ByKOBOH pe30HaHC.

49. | Pemenue 3aaa4y. O6001IeHIE, CHCTEMATU3AIUS U KOPPEKIIHS 1
3HaHUI 00YUYAIOMIUXCS TT0 MEXaHUYECKUM KOJIeOaHHSIM U BOJHAM,
3ByKy. [lomroToBka k k/p.

50. | Konmponvnas paboma Ne 3 no meme «Mexanuueckue 1
KOleOaHua u 60J1Hbl, 36YK).

JJIEeKTPOMATHUTHOE 1oJIe (22 yaca)

51. | MarauTHOe moie u ero rpadgudeckoe H300paxkeHue. AHaIN3 K/p. 1

52. | Hampagienue Toka U HanpaBJI€HUE JIMHUI €ro MarHUTHOTO TOJIA. 1
IIpaBuio npaBoi pyku.

53. | O6HapykeHre MarHUTHOTO TOJISI TI0 €ro JISHCTBHUIO Ha 1
anexktpuyeckuii Tok. Cuna Ammnepa. [1paBumno neBoi pyku.

54. | Pemenwvie 3ana4 Ha onpejiesieHre HaMpaBIeHNs TWHUN MarHuTHOoro | 1
TI0JISL ¥ CHJTBI AMTiepa.

55. | Uuaykuus MarHuTHOTO 1oJisl. MarHUTHBIN MOTOK. 1

56. | fIBneHue 3J1eKTPOMAarHUTHONW MHAYKLIHU. 1

57. | HanpaBnenue unaykuuoHHoro Toka. [Ipasuno Jlenna. 1




58. | Jlabopamopnasa paboma Ned «H3zyuenue aenenus 1
INEKMPOMACHUNHOT UHOYKUUUY.

59. | ‘IBneHue caMOMHIYKIIUH. 1

60. | Homyuenue u nepegaya NEPEMEHHOTO IEKTPUIECKOTO TOKA. 1
Tparcdopmarop.

61. | DmexTpomMarHuTHOE MOJIE. DIEKTPOMArHUTHEIC BOHEL. Pemrenue 1
3ama4

62. | Pemenne 3amaq mo Teme «I€KTPOMArHUTHBIC BOTHBI» 1

63. | lllkana a3neKTpOMarHuTHHIX BOJIH. 1
IIIxana 351eKTPOMarHUTHBIX BOJIH. 1

65. | Konebartenbubrit KoHTYp. [IpHHIMIIBI paAHOCBI3U U TEICBUACHHUS. 1

66. | DneKTpoMarHUTHas MPUPOJAA CBETA. 1

67. | lIpenomnenue cBera. PU3NUECKUNA CMBICH MMOKAa3aTENs 1
MIPETOMIICHUSI.

68. | Hucnepcus csera. L{Bera Te. 1

69. | Tuns! ontuyeckux crnekTpos. [IporcxoxkaeHre TMHeuaThIX 1
CIIEKTPOB.

70. | Hornomenue u UCITyCKaHUE CBETa aTOMaMH. 1

71. | Pemenwue 3ana4y. OGoO0IIeHHE, CUCTEMATH3AMMS U KOPPEKITHS 1
3HaHUH oOydaromuxcs. Iloaroroska x k/p.

72. | Konmponvnas paboma Ned no meme «Inekmpomazuummuoe 1
none».

Crpoenne atomMa u aTOMHOI0 siapa. McnoJsib30BaHue JHepruu aToMHbIX saaep (15 yacos)




73. | PagunoaktuBHOCTE. OTIBIT Pe3epdopaa. Ananms k/p. 1

74. | Monenu atomoB Tomcona u Pesepdopra. 1

75. | PagunoakTuBHBIE IpEBpaIeHNs ATOMHBIX SJED. 1

76. | DKcrnepuMeHTaIbHbIE METOIbI HCCIIEIOBAHHS YaCTHII. 1

77. | OtkpriTHE IPOTOHA M HeWTpoHa. PagnoakTuBHbIe peBpamerns N, | 1
Be.

78. | CocraB aTOMHOTrO siipa. SlaepHbie CUIBIL. 1

79. | Pemenue 3amauy «CoctaB aTOMHOTO siipa. MaccoBoe 4HCIIO. 1
3aps10BOE YUCIO»

80. | Uzotomsl. Anbda- u Oeta- pacnan. [IpaBuio cmemenus. Perienue 1
3a1au.

81. | Dueprus cesi3u sapa. Jedekr macc. 1

82. | /labopamopnasn pavoma Ne 5 « H3yuenue mpexkoe 3apaxceHHbIX 1
yacmuy no 20moevim homozpaguamy.

83. | Henenue saep ypana. Llennas peakuust. 1
84. | Slnepusiii peakrop. [IpeoOpa3oBaHne BHyTpEHHEW SHEPTUU 1
ATOMHBIX AJIEP B DJICKTPHUUCCKYIO DOHEPI'UIO. AroMHas OHEPreTuKa.

85. | buonoruueckoe nercTBre paguanyn. 3aKOH PaIUOaKTUBHOTO 1

pacnana. TepmosiiepHas peakiusi.
86. | Pemenwue 3amay. OGo0IIeHNE, CUCTEMATH3AMMS U KOPPEKITHS 1
3HaHMH oOyyaronuxcs. [Tonroroska K k/p.
87. | Koumponvnan paboma Ne 5 no meme «Cmpoenue amoma u 1
amommno20 A0pay.
Ctpoenue u 3Boaw0nusa Beesiennoii( 5 yacon)
88. | Cocras, crpoeHue u npoucxoxaeHue COTHEUHON CHCTEMBI. 1




89. | boxpmme mianeTsr COTHEYHOW CHCTEMBI.
90. | Mansle Tena CoTHEUHOU CHCTEMBI.
91. | Crpoenue, uzmydenus u sBoirorwst CoHIA U 3BE3I.
02. | CtpoeHue u 3BOJIOLUS BCEICHHOM.
IHoBTOpenue (7 4acoB)
03- | lloBTOpEHue
-99
Pe3epB( 3 uaca)
10 | Peseps
0-
10
2

Hroro: 102 yaca




		2022-08-31T19:43:46+0300
	Шипилова Надежда Владимировна




