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CooTBETCTBUE 3aHUMAEMOM JOHKHOCTH
IHosicHuTeILHAA 3aNMMUCKA

PaGouas mporpamma no ¢usuke s 9 kiacca 6§>aspa60TaHa Ha ocHOBe DeepaibHOTO rOCYIapCTBEHHOTO
00pa30BaTENBHOIO CTaHIAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs, MPUMEPHON IMPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus o ¢uzuke, OOII OO0 MBOY COII Ne 5 r. Xumku ¢ yuérom TpedoBanuit ®I'OC OO0 (6a30BbIit
YPOBEHB)H B COOTBETCTBUH ¢ YueOHbIM TutaHoM MOY «COIII c. 3enensrit Jlon»

Pazpaborannas pabouas nmporpamma peanusyercs no yueonuky: A.B. Ilepeimkun, E.M. ['yTHuHK.
®dwusuka. 9 kimace: yaeOHUK I 001eo0pazoBaTebHbIX opranusanuii. — M.: JIpoda, 2018, paccunrana Ha
102 vaca B ron (3 waca B HECNIO) W HampaBiieHa Ha 0a3o0BbI (00IIEO00pa3oBaTEIbHBIN) YpOBEHB
u3ydeHus npeamera. [lannas pabodass mporpamMma oOecrieuMBaeT OCBOCHHE 3a CUET HE3HAYUTEIHHOTO
YIUIOTHEHUA Y4eOHOro marepuala M YBENMYEHHMs YacOB Ha pelleHre 3agad u mnosTopenue. OHa
OTIpeIeNIIeT COJIepXKaHUe Y4eOHOrO MaTepuala, MOCIeIOBATEeIbHOCTh M3YYCHHS, IMyTH (OPMHUPOBAHUS
CUCTeMBbl 3HaHHI, yMEHMH, CHOCOOOB [EATENbHOCTH, PA3BUTHS Y4YAIIUXCS, HX COIHAIM3alLUU |
BOCIIUTAHMS.

Ilnanupyemblie pe3yJbTaThl 0CBOCHHS Y4e0OHOTIO NpeaMeTa
HporpaMMa oOecrieunBaer JOCTUXCHUC O6y‘IaIOH_[I/IMI/IC$[ 9 knacca CJIICAYIOIUX pE3yJIbTAaTOB.

JIMYHOCTHBIMHU pe3y/ibTaTaMM U3ydeHUs npeamera «PU3uKay» SBISIOTCS ClIeIyOLHe:

e (opMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH K CaMOpPa3BUTHIO,
OCO3HAaHHOMY BbIOOpY C YUETOM MO3HABaTENbHBIX HHTEPECOB;

e (opMHUpOBaHME LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U YYUTHIBAIOIIET0 MHOT000pa3ue COBPEMEHHOTO MUPA;

e yOEXICHHOCTh B BO3MOXHOCTM MO3HAaHUS TNPUPOJABI, B HEOOXOAUMOCTH Pa3yMHOIO
WCIOJIb30BAaHUS JOCTHMKEHUM HAyKH U TEXHOJOTMH JUIs JaJbHEWIIEro pa3BUTHs YEIOBEYECKOIO
o0111ecTBa, OTHOILIEHHE K (PU3MKE KAK JIEMEHTY 00I1e4eI0BEYECKON KYIbTYPHI,

®  CaMOCTOSTENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHUI;

® O0CO3HaHHE POCCHUHCKON TPakJaHCKON HIEHTUYHOCTH; YUYyBCTBAa NATpUOTH3Ma, JIIOOBU K CBOEH
MECTHOCTH, CBOEMY PErHOHY, CBOEH CTpaHe;

e MoTHUBaIMsA 00pa30BaTEIbHON J1EATENFHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOI'O MOAX0/1a;

e (opMHUpOBaHME IEHHOCTHBIX OTHOWICHMH JApYyr K JApYry, Y4YHUTENI0, aBTOpPaM OTKPBITUH WU
M300peTeHui.

MeTtanpeaMeTHBIM pe3yabTATOM H3yueHUs Kypca «DPuznkay sBisiercs GopMUPOBAHNE YHUBEPCATbHBIX
yueOHbIx neicteuit (YY]I).

Pezynamuenvie YY/I:
® CaMOCTOSTEIbHO MPUOOpETaTh HOBBIE 3HAHUS U NMPAKTUYECKHE YMEHHUS,
YIPaBIISATh CBOEH MMO3HABATENBHOM JEATEIBHOCTBIO;
OpPraHHU30BBIBATH CBOIO JIEATEIHHOCTD;
OTIpeICTIATh LENU U 3a7jaui y4eOHO! AesITeNbHOCTH;
CaMOCTOSITENIbHO OOHApPYKUBATh U (OPMYIUPOBATH YUEOHYIO MTPOOIIEMY;
BBIIBUTATh BEPCUU PEILICHUS TPOOIIEMBI;
COCTABJISATh MHIUBUAYaAJIbHO WM B TPYIIIE IUIaH PELICHUs TPo0IeMbl (BBIIIOIHEHUS IPOEKTA);
BBIOMPATH CPEICTBA TOCTHKECHUS LEJIU U IPUMEHATh UX Ha MPAKTUKE;



OICHUBATHb JOCTUTHYTLIC PC3YJIbTATHI.

Ho3znaseamensnoie YY/I:

aHAJIM3UPOBATh, CTPYKTYPHPOBATh HH(POpPMAITHIO, PAKThI U SBICHHUS,

BBISIBJISITH MIPUYHHBI U CIICACTBHSI POCTHIX SBIICHUI;

OCYIIECTBIISITh CPAaBHCHHE U KJIACCH(PHUKAIUIO, CAMOCTOSTEILHO BBIOWpas KPUTEpUU IS
yKa3aHHBIX JJOTHYECKHUX OIepAaIlHii;

CTPOUTH JIOTMUECKOE PACCYKIEHHUE, BKIIOYAIOIIEe YCTAaHOBJIECHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3EH;

CO3/1aBaTh CXEMATHUYECKUE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTePUCTHK O0BEKTA;
COCTaBJISITh TE3UCHI, IPOCTHIC U CIIOKHBIC IJIAHBI U3YYCHHOTO TEKCTA,

peoOpa3oBhIBATH MHPOPMAITUIO U3 OJTHOTO BUIA B APYToi (TaOIUIly B TEKCT U T. II.);

OTIPECIISATH BO3MOXHBIC HCTOYHUKH HEOOXOUMBIX CBEICHHM, IIPOU3BOJAUTH MIOMCK HH(POPMAIIHIH,
aHAJIM3WPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb;

MIPEJICTaBIATh COOpaHHYI0 HHPOPMAIIMIO B BUE BHICTYIUICHHS WU MPE3CHTAIUU.

Kommynuxamuenwvie YY/[:

CaMOCTOSATENIFHO OPraHM30BbIBaTh y4eOHOE B3aUMOJACHCTBHE B rpymiie (ONpeAessTh oOmume ey,
pacnpenessaTh poiH, J0TOBAPUBATHCS APYT C IPYTOM);

B JIMCKYCCHH YMETh BBIJIBUHYTh aPTYMEHTHI U KOHTPAPTYMEHTHI;

aJIeKBaTHO MCIIOJIBH30BATh PEUYEBHIC CPENICTBA IS AUCKYCCHH U apTYMEHTALMU CBOCH MO3UIINH;
YUUTBCSI KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM INPH3HABATH OMIMOOYHOCTH U
KOPPEKTHPOBATH €T0;

MOHMMAs TO3MLUIO JPYroro, pasinyarb B €ro peud: MHEHHE (TOUKY 3peHHs), JOKa3aTelbCTBO
(aprymeHTsl), pakThl (TMIOTE3bI, AKCUOMBI, TEOPUH);

YMETh B3IVIIHYTh HA CUTYAIMIO C MHOW MO3HIIMHU U JIOTOBAPUBATHCS C JTFOIBMH WHBIX MTO3UITHA.

IIpeaMeTHBIM pe3yJbTATOM U3yueHHs Kypca «DPu3uka» sSBiIseTcs cHOpMyJIHpPOBAHHOCTh CIETYIOIIUX
YMEHHUH:

OOBSICHATS, JUISI YETO U3YYaIOT (PU3UKY;

(dbopMHpOBaTh MPEACTABICHUS O 3aKOHOMEPHOM CBSI3M M IO3HAHUM SIBJICHUH NPUPOABI; O
crcTeMooOpa3yromeil poiau GpU3MKK U pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK;

(¢bopMHpOBaTh MepBOHAYAJIbHBIE IMPEACTABICHUS O (PU3MUECKOH CYIIHOCTU SIBICHUU MPUPOJIBI
(TEenoBBIX, 3JIEKTPOMArHUTHBIX, ONTHYECKHX), BHAAX MaTepuu (BELIECTBO M IOJIE), YCBauBaTh
OCHOBHBIE HJIEM AaTOMHOI'O CTPOEHHUS BELIECTBA, OBJIAAEBATh IOHATUHHBIM ammapaToM H
CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

npuoOpeTaTh ONBIT NPUMEHEHUS Hay4yHBIX METOJOB IIO3HAHUS, HAOMIOJCHUS (U3NUYECKUX
SBJICHUH, TPOCTBIX SKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM, NMPSAMBIX M KOCBEHHBIX H3MEPEHMH C
WCIIOJIb30BAaHUEM HM3MEPUTENbHBIX MPUOOPOB, MOHMUMATh HEU30€KHOCTh MOTPEIIHOCTEH JHOOBIX
W3MEpPEHU;

MOHUMAaTh (PU3NYECKHME OCHOBbI M NPUHLMI JIEHCTBUS MalIMH M MEXaHHU3MOB, CpEICTB
NEPEIBIKEHUST U CBA3M, OBITOBBIX HPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOIMUYECKHX HPOLECCOB,
BIIMSTHME X Ha OKPY’KAIOLIYIO CPEy, OCO3HABATh BO3MOXKHbIE TPUUMHBI TEXHOTCHHBIX KaTacTpoo;



OBJIaJIcBaTh OCHOBaMU 0€30IIaCHOTO WCIOJb30BAaHUSI €CTECTBEHHBIX M  HCKYCCTBEHHBIX
ANEKTPUYECKUX W MATrHUTHBIX TOJIEH, SJICKTPOMATHUTHBIX M 3BYKOBBIX BOJH, MOHH3UPYIOIINX
U3Iy4eHUN BO H30E€KaHHWE HMX BPEIHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO Cpedy M OpraHu3M
YEJIOBEKa,

(hopMHUPOBATH TEOPETHUECKOE MBINIJICHHE HA OCHOBE YMEHHUS yCTAHABIMBATH (PAKTHI, pa3iudaTh
MPUYMHBl W CHEACTBHUS, CTPOMTh MOJEIM U  BBIABUTaTb THIOTE3bl, BBIBOJUTH U3
HKCIIEPUMEHTAJIbHBIX (PAKTOB M TEOPETUUECKUX MOJIeel (pu3nueckue 3aKOHbI;

pa3BUBaTh yMEHHUE IUIAHUPOBATH B IIOBCEAHEBHOM JKM3HU CBOM JCHCTBUS C NPUMEHEHUEM
MOJIYYEHHBIX 3HAHUM 3aKOHOB MEXaHUKH, JJIEKTPOJWHAMUKH, TEPMOJAMHAMUKH U TEIUIOBBIX
SIBJIGHUH C LIETIBI0 cOepeKeHUsl 310POBbSI;

OOBSICHSITh 3HAYCHHE KITFOUEBBIX TTOHSITUH.

K xonny 9 kiacca B pe3ysibTare 0CBOEHHS POrPaMMBbI 110 (PU3HUKe 00yHAOUIUIICA HAYYHUTCS:

coOmoaTh mpaBuia OE30MAaCHOCTH M OXPaHbl TpyAa HpU paboTe ¢ y4eOHBIM M J1aOOPaTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MOHATUS (CUCTEMAa OTCUETa, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUIKEHMS,
HEBECOMOCTb W IMEPErpy3KH, MEXaHWYECKHE BOJHBI, 3BYK, HHQpPa3ByK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, UH(PAKpacHbIe BOJHBI, YIbTPa(HUOIETOBbIC BOJHBI, PEHTTEHOBCKOE
M3Iy4YCHHUE, IIKaja 3JeKTPOMAarHUTHBIX BOJIH, CIIEKTPBI UCITYCKaHUs M TOTJIONICHNUS; anb(a-, Oera-
Y TaMMa-u3JIy4eHus, U30TOIIbI, AJIepHasi U TEPMOsIJIEpHasi SJHEPTeTHKA);

paznuuaTh  SIBJICHUS  (paBHOMEPHOE W HEPAaBHOMEpPHOE  MPSMOJMHEHHOE  JBUIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBFDKEHUE, CBOOOHOE MaJICHUE TEJl, PABHOMEPHOE JIBIKEHUE
0 OKPYKHOCTH, B3aUMOJICHCTBHE TEJI, PABHOBECHE MaTEPUAILHOM TOUKH, PEAKTUBHOE JIBU)KCHUE,
HEBECOMOCTh, KojiebaTenbHOe JBMXKCHHE (TapMOHMYECKHE KOJIEOAHUs, 3aTyXarollue KoyeOaHwus,
BBIHYKJICHHBIE KOJIe0aHus1), PE30HAHC, BOJIHOBOE JIBIKEHHUE (3BYK), OTpaKEHUE 3BYKA, TUCIIEPCUS
CBETA,0TPAKEHUE W TPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETA, CIIOKEHUE
CIEKTPAJbHBIX I[BETOB, €CTECTBEHHAs PaJMOAKTHUBHOCTh, BO3SHUKHOBEHHE JTUHEHYATOTO CIEKTpa
I/I3J'Iy‘-I€HI/I$[ 110 OIIMCAHUKD UX XapaKTepHI)IX CBOI>'ICTB 1 Ha OCHOBE OIIBITOB, )ICMOHCTpI/IPYIOHII/IX
JIaHHOe (PU3UUYECKOE SIBICHUE;

OTMCHIBATh U3yUYCHHBIE CBOWMCTBA TN M (DU3MUECKHE SBICHUS, UCMONb3Ys (PU3NUECKUE BETHMUNHBI
(cpeaHsis W MIHOBEHHAas CKOpPOCTh Tejla Ipd HEPAaBHOMEPHOM JBU)KEHHH, YCKOpPEHHE,
nepeMelieHue MpH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JABM)KEHHUHU, ILIEHTPOCTPEMUTEIHHOE
YCKOpEHHWE, VIJIoBas CKOpPOCTh, TMEpeMEIIeHUe, TPONJACHHBI TyTh W CKOPOCTh IIPH
KPUBOJIMHEHHOM JBW)KCHHMH, CHUJIA TSKECTH, YCKOPEHHUS CBOOOJHOTO TAJCHUS C Y4YETOM
3aBHUCHMOCTH OT IMUPOTHI MECTHOCTH, BEC TeJla, MEHTP TSHKECTH TBEPJOTO Tejla, UMIYJIbC Tena,
I/IMHy.TIBC CHJIBI, ME€XaHHN4YECCKas pa60Ta U MOIIHOCTBH, IIOTCHIIMAJIbHAas aHeprm{, KHUHCTHYCCKAsA
DHEprusi, TMOJHAas MEXaHWYecKas »JHEeprus, TNepuoJ W 4YacToTa KojebaHui, Tepuon
MATEMATHUYCCKOTO U HPY)KI/IHHOFO MasATHHUKOB, IJIMHA BOJIHBI, TpOMKOCTB " BbICOTA TOHA, CKOpOCTB
CBETa, MOKa3aTedb MPEIOMIICHUS CPElbl); MPH OMHCAHUM MPABHIBHO TPAKTOBATH (DHU3MUECKUN
CMBICJIT I/ICHOJ’IBSYGMBIX BCJIIMYHUH, UX 0603Ha‘—IeHI/I$I U CIUHUIIBI CbI/I?J/I‘IeCKI/IX BCJIMYMH, HAXOOUTh
(hOopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO0 BETUYHHY C IPYTHMH BeTUYMHAMU,
XapaKTepI/ISOBaTB CBOﬁCTBa TECII, CbI/ISqueCKI/Ie SABJICHUSA U npoueccm, I/ICHOJ'H)SY?I 3aKOH COXpaHeHI/IH
3HepFI/II/I, 3aKOH BCeMI/IpHOFO TATOTCHUAA, HpI/IHHI/IH cynepnoznum/l CHII, HpI/IHHI/IH
OoTHOCcUTeNbHOCTH [ 'ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKECHUS
U TIPEJIOMJICHHUS CBETa, 3aKOHBI COXPAHCHHS 3apsA0BOIO M MAacCOBOTO YHCENI TPH SICPHBIX
pEeaKusx; MpPU 3TOM pa3IUYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa M €ro MaTeMaTU4ecKoe
BBIPAXKCHHE,



*  OOBICHATH (PU3UYECKUE MPOLIECCHl M CBOMCTBA TEN: BBIABIATH MPUUYUHHO CIIEJACTBEHHBIC CBS3H,
CTpOUTh OOBSICHEHHE W3 2—3 JIOrMYECKMX IIaroB C ONOpOW Ha 2—3 WU3y4EHHBIX CBOMCTBA
(bu3nYecKuXx sIBICHUH, GPU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

* pelaTh pacyeTHbIC 3a/1aud (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCTIOIb3Ysl 3aKOHbBI U
(dbopmynbl, CcBs3bIBaOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3a/auyd
3aIllUCBIBaTh KPAaTKOE YCJIOBHUE, BBIOMPATh 3aKOHBI U (OPMYIbl, HEOOXOAUMBIE JUISl €€ PELIeHHUS,
MPOBOJIUTH PAcueThl M OICHHMBATH PEATUCTUYHOCTh IIOJTYYEHHOTO 3HAueHHs (UIUUECKOI
BEJIMYMHBI;

* TPOBOIUTH OMNBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3UYECKUX CBOWCTB TeIl
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUs SHEPrUH; 3aBUCUMOCTb IEepHOJa
KoJ1e0aHui NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBl MaJIbIX KOJIeOaHUiT): CaMOCTOATENBHO COOMpAaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000pyJI0BaHUS; ONUCHIBATh X0/ OMBITA U (YOPMYIUPOBATH BBHIBO/IbI;

* [pPOBOJUTH INPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEpPEHHUI, ONpenelss CpelHee 3HaueHUe
M3MepseMON BETUYMHbBI; 000CHOBBIBAThH BHIOOP CrI0c00a M3MEPEHHsI/M3MEPUTEIHLHOTO PUOopa;

* TPOBOJIUTH HCCIEIOBAHUE 3aBUCHMOCTEH (U3NYECKUX BEIMYMH C HCIIOJIb30BAaHHEM MPSIMBIX
nU3MepeHuil (3aBUCUMOCTh YT OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HauaibHOU
CKOpPOCTH; IMeproja KoileOaHuii MaTeMaTUYECKOTO MAasTHUKA OT JUIMHBI HUTH): CAMOCTOSATEIHHO
coOHMpaTh yCTAaHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJYYCHHON 3aBUCIMOCTH (PH3MUECKUX BEITUIUH
B BUJIe TaONHIl U rpaUKOB, AeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHMUS,

*  TPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3UUECKUX BEIMYHMH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tela
IIpU PAaBHOYCKOPEHHOM JBM)KEHHMH, YCKOPEHHE CBOOOJHOrO TMaJeHUs, 4YacToTa U IEpPHOJ]
KoJle0aHUH MaTeMaTHYeCKOro U MPY)KUHHOIO MasTHUKOB, PAaJHOAKTUBHBINA ()OH): IUIAHHUPOBATH
U3MEpeHus; COOMpaTh SKCHEPUMEHTAIBbHYIO YCTAHOBKY, CJIenysl NpPEeUIOKEHHONM HHCTPYKIIMH;
BBIYHUCIIATh 3HAYEHUE BEJIIMYUHBI U aHAIU3UPOBATh IOJIyYCHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHUN;

* columoaTh npasuiia 0€30MacHOro Tpy/ia Mpu paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

¢ pasau4yaTth OCHOBHBLIC MNPHU3HAKH M3YYCHHBIX (I)I/IBI/I‘ICCKI/IX MOJETIeH: MaTcepHrajibHagd TOYKa,
a0COJIFOTHO TBEPAOC TCIIO, IINTaHECTAPHAA MOACIIb aTOMA, HYKJIOHHAsA MOACIIb ATOMHOTI'O AApa;

* XapakTepu3oBaThb MNPHUHLUIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
ONOpO Ha WX OmMcaHUs (B TOM YHUCIE: 3XOJOT, TEPHUCKOI, CIIEKTPOCKOIN, TO3UMETp, KaMmepa
Bunbcona), ucnosnp3ys 3HaHHUS O CBOMCTBaX (PU3MYECKHUX SIBJICHUN U HEOOXOoauMble (pU3MUECKHe
3aKOHOMEPHOCTH; MCIIONb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKHX IPOILIECCOB MPHU pPELIEHUH y4eOHO-
MPAKTUYECKHUX 33/a4; MPUBOIUTH MPUMEPHI MPAKTUUECKOTO MCIIOJIBb30BAaHUS (PU3MUECKUX 3HAHUM
B IOBCEJHEBHOM >XM3HM JUIsl obOecrieueHUs: Oe30MacHOCTH NpHU OOpallleHuu ¢ mnpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3/0POBbSI U COONIOJIEHHS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH CpELIE;

* [PUBOAUTH NMPUMEPHI BKIaAa poccuiickux (B Tom uucie: K.O. luonkosckuit, C.I1. Kopones, [1./1.
WBanenko,, U.B. KypuaToB) u 3apybexnsix (B Tom uncie: M. Hetoron, J[x. Makcsemn, I'. 'epi,
B. Pentren, A. bekkepens, M. Ckinonosckas-Kropu, 9. Pezepdopa) yueHbIX-(pU3UKOB B pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

* co3daBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE HWH(pOpMalUM WH3
HECKOJIbKUX HWCTOYHHMKOB, TPAMOTHO HWCIONB3Yysd TOHSATHUWHBIN ammapaT HW3y4aeMoro pasjesa
(U3HUKYN 1 COMPOBOKIAs BBICTYIUICHUE MPE3CHTAIlMEH C yI€TOM 0COOEHHOCTEH ayIuTOPHUH.

OOyuarommiicst NOJTYYHUT BO3MOKHOCTh HAYYHUTHCH:
* 0CO3HaBaTh LIEHHOCTb HAY4YHBIX UCCIEIOBaHUH, pOib (PU3MKU B PACHIMPEHUM IPEACTABICHUN 00



OKpY>KaloIlleM MHUPE U €€ BKJIAJl B YIYUIICHHE KaUeCTBa )KU3HU;
UCIIONIb30BAaTh MpPHEMbl MOCTPOCHUS (PUIUYECKUX MOJeNed, TNoucka u  (POpMYyIUPOBKH
JI0Ka3aTeNIbCTB BHIABUHYTHIX THIIOTE3

® U TCOPETUYCCKHUX BHIBOAOB HA OCHOBC OMIIMPUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

* CpaBHUBaTh TOYHOCTb H3MepeHUs (PU3MUYECKUX BEIMYUH [0 BEIMYMHE HUX OTHOCHUTEIbHOMN
MOTPEIIHOCTH MPH MPOBEICHUH MPSAMbIX U3MEPEHHUIA;

¢ CaMOCTOATCIIBHO IIPOBOAUTL MPAMBIC M KOCBCHHBIC HU3MCPCHHA W HUCCICAOBAHUA (bl/I3I/I‘IeCKI/IX
BEJINYMH C MCIOJIb30BAaHUEM DA3IMYHBIX CIOCOOOB M3MEpEeHUs (U3NUECKUX BEIUYUH, BHIOMPATH
CpeAcTBa M3MEPEHHUs C Y4eTOM HEOOXOIUMON TOYHOCTH H3MEPEHHH, OOOCHOBBIBATH BHIOOP
criocoba M3MEpeHus, aJeKBaTHOTO IOCTABICHHOW 3ajaye, MPOBOAUTH OLEHKY JIOCTOBEPHOCTH
IMOJIYUYCHHBIX PC3YJIbTATOB,

* BOCIPHUHHMMATh MH(POPMAIMIO (U3NUYECKOTO COACPKAHUS B HAYYHO-TIOMYJISPHON JIUTEpaType U
CpeICTBax MaccoBOW WH(OpMaIMM, KPUTUYECKH OLEHUBATh MOJYYEHHYIO HH(OPMALHIO,
aHATM3UPYs €€ CoAep KaHne U JaHHbIe 00 UICTOYHHUKE HHPOPMALINY;

* co3maBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIE COOOIICHHUS O (PU3UYECKUX SIBICHUAX HA OCHOBE
HECKOJIBKUX HCTOYHHKOB MH(OpPMAIMU, CONPOBOXKAATh BBICTYIUICHUE MPE3CHTALUEH, yIUTHIBAS
0COOCHHOCTH ayJUTOPHH CBEPCTHUKOB.

Conep:xxanmne y4eOHOI0 nmpeamera
®du3uka 9 kiaace

3aKoHbI B3aUMOECTBHUS U ABH:KeHHs TeJl (38 yacoB)

Marepunanbnas Touka. Cucrema orcueta. Ilepememenue. Onpenenenne KOOpAUHATHI JBUXKYIIETOCS TENA.
[Tepemenienne npu MNPSAMOJUHEHHOM pPABHOMEPHOM JBWXKEHHMH. Pemienne 3amau. I[Ipsmonunelrinoe
PaBHOYCKOPEHHOE ABI)KEHHE. YCKOpeHHe. CKOpOCTh NMPSMOJIMHENHOTO PAaBHOYCKOPEHHOTO JIBHIKEHUS.
I'paduk ckopoctu. Pemenue 3agady Ha cKopocTh U yckopeHue. I[lepemernenue npu npsMOIMHEHHOM
PaBHOYCKOPEHHOM JABWXeHUU. llepemelienne Temna npu NpsAMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyanpHOM ckopocTH. OTHOCUTENBHOCTh JBW)KEHUS. PelneHuwe 3agady  Ha IepeMelleHue.
Nuepuumaneubie cuctemsl orcuera. Ilepsbiii 3akon HerotoHa. Bropoit 3akoH Herotona. Tperuit 3akoH
Herotona. CBoOonHoe mnaaeHue Ten. J[BuykeHue Tena, OpOIIEHHOTO BEPTHKAIbHO BBEPX. 3aKOH
BCEMHPHOTO TATOTEHHUs. YCKOpeHHe CBOOOJHOro mMaJeHHs Ha 3emie M JpPYrMX HeOeCHBIX Temax.
JIBu>KeHHE Tena Mo OKpYKHOCTH. McKyccTBeHHbIE CITyTHUKHM 3eMiu. Mmmynbe Tena. 3akoH coXpaHeHus
uMmnyibsca. PeaktuBHoe nBrxkenue. Paketsl. BeIBoJ 3aKk0HA COXpaHEHUs OJHOW MEXaHUYECKON SHEPTUH.

Jlabopamopnsie padonivi:

Jlabopartopnast pabota Ne 1. «MccnenoBanne paBHOYCKOPEHHOTO JABUKEHUS 0€3 HAYaIbHOU CKOPOCTH.
Jlaboparopnas pabota Ne 2. «M3mepeHne ycKopeHusi CBOOOTHOTO MaJICHUS.

Konmponsusie pabomoi:

Kontponbnas padota Ne 1. «OCHOBBI KHHEMATHKN
KonTponbnas padota Ne 2. «OCHOBBI TUHAMUKH.

Mexannveckue KoJ1e0aHus M BOJIHbI, 3BYK (12 yacoB)

KonebatenpHoe nuxenue. CBoOOgHBIE KojeOaHus. BennuuHbI, XapakTepu3ylolme KoyiedaTelbHOe
nBkeHue. llpeBpareHue SHEPruM NpU  KojeOaTeTbHOM JBMKEHUHU. [ apMOHHMUYECKHE KoJeOaHMUS.
3aryxatomue koyiebanus. BeiHy)aeHHBIC KoneOanus. Pesonanc. PacnpocTpanenue konebanuii B cpee.



Bonusl. IlpononpHele u nomnepeuHble BosHBL. JlnuHa BosiHBL. CKOPOCTH paclpOCTpPaHEHUs BOJIHBI.
Hcrounuku 3ByKa. 3ByKOBbIe KosieOaHus. BricoTa, TeMOp M rpoMKOCTh 3ByKa. PacnpocTpaHeHnue 3BykKa.
Otpaxxenue 3Byka. 9X0. 3BYKOBOM pe30HaHC.

Jlabopamopnuwie padbomoi:
JlaGoparopuas padora Ne 3 «lccieoBaHne 3aBUCHMOCTH IIEPHOAA W YaCTOThl CBOOOHBIX KOJIcOaHUI
HUTSAHOT'O MasiTHHUKA OT €0 AJIMHBID).

Konmponvnoie padomot:
Kontponbras padota Ne 3 « Mexanudeckre KojeOaHusI U BOJHBI, 3BYK».

DJIeKTPOMarHuTHoe moJie (22 yaca)

MarnuTHoe ToJIe M ero rpadguyeckoe m3oOpakeHue. HampaBiaeHue TOka M HaIpaBJICHUE JMHUH €ro
MarauTHOTO ToJisA. [IpaBuno OypaBuumka. [IpaBuio mpaBoit pyku. OOHapyKeHHUE MAarHHUTHOTO IIOJIS TIO
€ro JeMcTBUIO Ha 3iekTpuueckuil Tok. Cuna Amnepa. [IpaBuiio neBoit pyku. WHIyKIMsT MarHUTHOTO
1oysi. MarHuTHbBINA MOTOK. SIBJIIEHUE AJIEKTPOMAarHuTHOW MHAYKUMK. HanpaBieHne HHAYKIMOHHOTO TOKA.
[TpaBuno Jlenma. Ilomyuenue u mepedaua MEPEMEHHOTO AIIEKTpUYECKOoro Toka. Tpanchopmarop.
DNEKTPOMAarHuTHOE  MOJe. JIEKTPOMArHUTHBIC BOJHBL.  DJIGKTPOMAarHuWTHAas TMPUPOJa  CBETa.
[Ipenomnenue cBera. PU3MUECKUN CMBICH TOKazarens npenomieHus. Jucmepcusi cBera. LlBeta Ttei.
Tunsl ontudeckux crnektpoB. llorjomeHue ©M HUCHyCKaHUE cBeTa aroMamu. [lpoucxoxneHue
JIMHENYaThIX CIIEKTPOB.

Jlabopamopnwie padomoi:
Jlabopartopnast pabota Ne4 «M3yueHue sBICHUS 2JIEKTPOMArHUTHON HHITYKITHI

Konumponvnoie padomol:
Konrtponbnas padora Ne 4 «D1eKTpoMarHuTHOE MOJIe».

CtpoeHue aToMa 1 aToMHOr0 siApa. Ucnosib30BaHue SHePrun aTOMHbIX sigep (15
4acoB)

PagnoaktuBHocTh. OmbiT Peszepdopna. Monenu atomoB Tomcona u Pesepdopna. PammoaxkTtuBHBIE
IIPEBPALIEHNS aTOMHBIX AJI€p. DKCIEPUMEHTAJIBHBIE METO/IbI UCCIeN0BaHusA YacTull. OTKpBITHE POTOHA
u "HeiTpona. CoctaB aTOMHOTO sijipa. SAaepHbie cuibl. DHEprus cBs3u sapa. Jledext macc. denenue suep
ypana. llennas peakuus. Snepusiii peakrop. IIpeoOpazoBaHue BHYTpeHHEH >HEPrUU aTOMHBIX SIEp B
ANIEKTPUYECKYIO SHEprur. AToMHas »JHeprervka. buonoruueckoe jaelcTBue paauanuu. 3aKkoH
paZMoaKTUBHOIO pacnana. TepMosaepHas peakiusl.

Jlabopamopnsie padomoi:
Jlabopartopnast pabota Ne 5 «M3yueHne TPEeKOB 3apsKEHHBIX YaCTHUIL TT0 TOTOBBIM (OTOTpaPHUIMY.

Koumponwvhboie paﬁombt:
KOHTpOHBHa}I pa60Ta Ne 5 «CTpOGHI/IC aTOMa U aTOMHOTIO Apa.

Ctpoenne u 3Bos0nus Beesennoii (5 yaca)



CocraB, crpoenne u npoucxoxjenue ConHeyHoU cuctembl. bosbive miuanersl COMHEYHONW CHUCTEMBI.
Mansie tena Conneunoir cucrtembl. Ctpoenue, uznydeHus u sBomtonus Conxua u 3Be3n. CTpoeHue u
HBOJIIOLIMSI BCEJICHHOM.

IMoBTOpenue (7 yac)

[ToBTOpEHNE MEXaHMYECKUX, DJIEKTPOMAarHUTHBIX, ONITUYECKUX, KBAHTOBBIX siBNieHUil. [loBTOpEeHue
MaTtepuayioB 7 U 8 KJIACCOB.

Pe3eps (3 yaca)

TemaTnueckoe IJIAHUPOBaAHHUE

Ne Tema Koua-Bo Henens dopMa KOHTPOJIA
4acoB

1 3aKOHBI B3aUMOJENCTBUS U OIBIKEHUS 38 1-13 K/p Ne 1,2
TEl

2 MexaHnndeckue KojieOaHusl U BOJTHBI, 12 14-17 K/p Ne 3
3BYK

3 ONEKTPOMAarHMTHOE MOJIe 22 18-24 K/p Ne 4

4 CrtpoeHue aTomMa U aTOMHOTO Si7Ipa.

Hcnonp30BaHne YDHEPTUM ATOMHBIX sJIEP 15 25-29 K/p Ne 5

5 CtpoeHue 1 3BOJIOIus BeeeHHoi 5 30-31

6 IToBTOpEHUe 7 32-33

7 Pesepn 3 34

UTOro 102

Ka.neﬂzlapﬂo — TEMATHIECCKOE IJIAHUPOBAHUEC

Ne Cpoxu usyuyeHust
Ypo
Ka HN3zyuyaemas Tema Kon Koppexuu
nuec |
TBO
4aco Ilian ®akr
B

3aKkoHbI B3aUMO/IeliCTBUA U JABUKeHUs TeJ (38 yacoB)

1 | Boausiit uactpykTax no Th B kabunere | 1
¢busuku. MatepuanbHas Touka. Cuctema




OoTcUcTa.

2. | Tpaekropus. I[IyTe. [lepemenieHue.

3. | Onpenenenue KOOPAUHATHI
JBUXKYIIETOCS Tela.

4, | Ilepemenienre mpu OpSIMOJIUHEHHOM
paBHOMEPHOM JBUKCHHUH. Perenne
3az1ad.

5. | I'padpuaeckoe
MIPEIICTABICHUE JBUKCHHS.

6. | Pemenue 3agau no reme «PaBHOMEpHOE
IPSIMOJIMHEHHOE IBH>KEHUE.

7 | IlpsamonuHeiiHOe paBHOYCKOPEHHOE
JBUKEHHE. Y CKOpEHUE.

8 | CkopocTb IPSMOIIMHEHHOTO
PaBHOYCKOPEHHOTO JABWXeHU. [ paduk
CKOPOCTH.

9. | Pemenue 3a1a4 npsIMOJIMHEHHOE
PaBHOYCKOPEHHOE JBIKEHHE

10. | IlepemernieHue npu NpIMOIMHEHHOM
PaBHOYCKOPEHHOM JIBFDKCHUH.

11. | [lepememieHue Tena Npu MPIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

12. | I'paduyeckuii MeToA pelieHus 3a1a4d Ha
PaBHOYCKOPEHHOE JIBIKEHUE.

13. | Pemenue 3a1a4 Ha paBHOYCKOPEHHOE
MPSIMOJIMHEHOE IBIKEHUE.

14. | Jlabopamopnas paboma Ne 1
«Hccneoosanue pagnoyckopennozo
0BUIICCHUSA De3 HAYAIbHOI CKOPOCIUY.

15. | IloBTOpenue u 0600IMIeHNE MaTepraa 1Mo

TeMe «PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
JIBUYKCHUECH




16.

Konmponvnaa paooma Ne 1 no meme
«OCHO6bI KUHEMaAmMUKU».

17. | OTHOCUTEIHLHOCTD ABUKECHUS.

18. | MHepunanbHbIe CUCTEMBI OTCUETA.
[Tepserii 3akon HproToHa. AHANMU3 K/p.

19. | Bropoii 3axon HeroToHa.

20. | Tperuii 3akoH HproToHa.

21. | Pemenue 3a1a4y ¢ MpUMEHEHHEM 3aKOHOB
Herorona.

22. | Pemenue 3a1a4y ¢ MpUMEHEHHEM 3aKOHOB
HproroHa.

23. | CBobOonHOE TaIeHUE TE.

24. | Pewmenue 3amay Ha cBOOOJHOE MTaICHUE
TeJL.

25. | JIBmwkeHue Tena, OponeHHOTO
BEPTHUKAIBHO BBEPX.

26. | JIBmkeHHe Tena, OpOIIEHHOTO
TOPU30HTAJIBHO.

27. | Jlabopamopnas paboma Ne 2
«H3mepenue yckopenus c600001020
naoenusy.

29. | 3aKOH BCEMHUPHOTO TATOTECHUs. Pemenne
3aJa4 Ha 3aKOH BCEMHPHOTO TSATOTCHUSI.

30. | YckopeHue cBOOOTHOTO MaeHUs Ha
3emuie U Ipyrux HEOECHBIX Telax.

31. | IlpsmonuHelHOe U KpUBOJIHUHEITHOE
nBUXKeHHe. [IBIKeHHE Tena 1o
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJIYITIO
CKOPOCTBIO.

32. | HckyccTBEHHBIE CIIYTHUKHU 3€MIIH.

33. | Ummynbc Tena. 3aKoH COXpaHEHHS

HUMITYJIbCA. PeakTtuBHOE JABUKCHUC.




PakeTrl.

34.

Pemrenne 3a7la4 Ha 3aKOH COXpaHCHUA 1
HMITYJIbCA.

35.

Mexanuueckasi paboTa U MOIIHOCTb. 1
Kunerndeckas v NOTCHIMAIbHAS
sHepruu. BeiBoj 3aKk0HAa COXpaHEHUS
IIOJIHOM MEXaHUYECKON YHEPTUU.

36.

Pemenue 3a1a4 Ha TeMy JTUHAMMKH, 1
MEXaHUYECKON pabOThl U COXPaHCHHS
IIOJIHOM MEXaHUYECKON YHEPTUU.

37.

O0001IeH e, cUCTEMATH3AIU U 1
KOPPEKIHS 3HAHUN 00yJarOIuXCsl 110
TeMe nuHaMukH. [ToaroroBka K K/p.

38.

Koumponvnasn paooma Ne 2 no meme 1
«OcHo6bl OuHaAMUKUY.

Mexannuyeckue KojJe0aHUsS M BOJHBI, 3BYK (12 yacoB)

39

KonebarensHoe nuxenne. CBOOOIHBIE 1
koJiebanust. KonedarenpHbBIE CUCTEMBI.
Amnanus k/p.

40

BennuunHel, XapakTepusyomue 1
kosebaTesnbHoe BHKeHue. O0cyxkaeHue
BOIPOCOB 3ayeTa. Perenue 3a1ay.

41.

Jlabopamopuasa paboma Ne3 1
«Hccneoosanue 3aeucumocmu nepuooa
U uacmomul c60000HLIX KOJ1eOAHUTL
HUMAHO20 MAAMHUKA OM €20 OJIUHDL).

42.

["apmMoHHnueckue KojaeOaHus. 1
3aryxatomue konebanus. BoiHyX/1eHHbIE
kosnebanus. Pezonanc. Penienue 3anau.

43.

3aryxaromue konebanus. Beinyxaenusie | 1
koneOanus. Pe3onanc. Pemenue 3anaud.

44,

O06006111EH1E, CUCTEMATU3ALIUSA U 1
KOPPEKIIHS 3HAHUI 00yJaroIInXCs 0
MEXAHUYECKUM KOJICOAHUSIM.




45.

Pacnpoctpanenue koneGaHmii B cpee.
Bouansl. [IpoaonbsHbIE U HIONIEpEYHBIE
BOJIHBI

46.

Jnuna BosiHbl. CKOPOCTH
pacnpocTpaHeHus BOIHBL. Penenue
3ajad.

47.

HcTounnku 3ByKa. 3ByKOBbIE KOJIEOaHMUS.

Bricora, TeMOp ¥ TPOMKOCTH 3BYKa.

48.

Pacrnipoctpanenue 3Byka. 3ByKOBbIE
BOJIHBI. OTpaskeHue 3ByKa. IXo.
3BYKOBOH PE30HAHC.

49.

Pemenne 3amay. O0001ICHHE,
CHCTEMAaTH3alMsl M KOPPEKIIUS 3HAHUI
00YYaIOIIMXCS TI0 MEXaHUYECKUM
KOJICOAHUSIM M BOJIHAM, 3BYKY.
[TonroroBka K K/p.

50.

Koumponvnasn paooma Ne 3 no meme
«Mexanuueckue Koi1edanus u 60JHbl,
38YK».

DJleKTPOMarHuTHoe moJie (22 yaca)

51.

MarunuTHoe nose u ero rpaguueckoe
nu3o0paxxeHue. AHaIu3 K/p.

1

52.

Hamnpagnenne Toka 1 HarpaBieHue
JIMHUU €ro MarHuTHoro noJi. Ilpasuio
[IPaBOM PYKH.

53.

OOHapyXeHHEe MarHUTHOTO TIOJIS TI0 €T0
JIeMCTBUIO Ha dJeKTpuuecKuit Tok. Cuna
Awmrepa. [IpaBuiio neBoit pyku.

54,

Pemenue 3amayd Ha onpeneneHue
HaIpaBJIeHUs TMHUI MarHUTHOTO TOJS U
CHJIBI AMITepa.

55.

NHpykiys MarHuTHOTO TOJIS.
MaruuTHBIN IOTOK.

56.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.




57. | HampaBneHue HHIYKIIMOHHOTO TOKA. 1
IIpaBuno Jlenna.

58. | Jlabopamopnan pavoma Ned «H3yuenue | 1
AGNIEHUA INEKMPOMAZHUMHOTL

UHOYKYUU).
59. | SIBneHWEe CAMOMHIYKIIUH. 1
60. | [Momydenue u nepenada NEPEeMEHHOTO 1

ANEKTPUYECKOro Toka. Tpanchopmarop.

61. | DmeKTpOMarHUTHOE TOJIE. 1
DNeKTpOMAarHUTHBIE BOJHBI. Pernienue
3a1a4

62. | Pemenwue 3ama4 mo Teme 1

((QHGKTpOMaFHI/ITHLIe BOJIHBID»

63. | lIkana 3J€KTPOMarHUTHBIX BOJIH. 1
[IIxana 31eKTPOMarHUTHBIX BOJIH. 1

64.
65. | KonebarenpHblii KOHTYp. [IpHHIHATIBL 1

PaaroCBA3U U TCIICBUCHUA.

66. | DnekTpoMarHuTHasi pUpoJia CBETA. 1

67. | [Ipenomienue ceera. ®usmdeckuii cMbich | 1
MOKa3aTelsl MPEJIOMIICHHUS.

68. | Hucnepcus ceta. l[Bera Teun. 1

69. | TUmbI ONTHYECKUX CIIEKTPOB. 1
[TpoucxoxaeHne TMHEWYAThIX CIIEKTPOB.

70. | IlormomeHne U UCITyCKaHNE CBETa 1
aTOMaMH.
71. | Pemenne 3amay. O600I1IEHHE, 1

CUCTEMAaTH3alMs U KOPPEKIIHs 3HAHUM
oOyyaromuxcs. [TonroroBka k k/p.

72. | Konmponsnas paooma Ned no meme 1
«InexmpomazHumnoe none.

Crpoenne atomMa u aTOMHOI0 sapa. Mcnosb3oBanne 3Heprum aroMHbIX saep (15 yacos)




73. | PaguoaktuBHOCTH. OTIBIT Pe3zepdopaa. 1
AHanm3 ¥/p.

74. | Monenu atomoB Tomcona u Pezepdopaa. | 1

75. | PaguoakTuBHBIE IpEBpaleHUs aTOMHBIX | 1
anep.

76. | DKCHIEpUMEHTAIBHBIE METOIBI 1
WCCJICTIOBAHMSI YACTHII.

77. | OTKpBITHE MPOTOHA U HEUTPOHA. 1
PannoaktusHbie npespamenus N, Be.

78. | CocTtaB aTOMHOTO si7pa. SIAepHbBIE CUITBI. 1

79. | Pemenue 3amau «CoctaB aTOMHOTO sipa. | 1
MaccoBoe uncio. 3apsaoBoe YHCI0»

80. | U3oronsl. Anbda- u 6eTa- pacnas. 1
[TpaBwiio cmemeHusi. Pemnrenue 3anay.

81. | Dueprus cBs3u sapa. Jedekr macc. 1

82. | Jlabopamopnan paboma Ne 5 «H3yuenue | 1
MPEKO08 3apANCEHHBIX YACMUY NO
20moevim homozpaghuamy.

83. | Henenue sinep ypana. llennas peaxiusi. 1
84. | SAnepwusrii peaktop. [IpeoOpazoBanue 1
BHYTpPEHHEH YHEPTUH aTOMHBIX JIEp B
AIIEKTPUYECKYIO SHEPTHI0. ATOMHAS

DHEPIreTHKA.

85. | buonoruyeckoe AeicTBrE paUallUu. 1
3aKOH paJInOaKTUBHOIO pacIaja.
TepMosimepHas peakuusi.

86. | Pemenne 3agau. O0oOIIEHE, 1
CUCTEMAaTH3aI¥s U KOPPEKIIHS 3HAHHUH
obyuaronuxcs. [lonroroBka x k/p.

87. | Konmpoavnas paboma Ne 5 no meme 1

«Cmpoeuue amoma u amomHoOoz20 ﬂdpa».

Crtpoenue u 3Bo0NUA Beesiennoii( 5 yacon)




88.

CocraB, CTpOCHHE U MIPOUCXOKICHUE 1
CoJHEYHOM CUCTEMBI.

89. | bonwmme rranetsl ComHewHOU cucTeMbl. | 1

90. | Maunbie Tena CoJIHEYHOU CUCTEMBI. 1

91. | CrpoeHue, H3TYyUCHUS U IBOJIFOIUS 1

Conniia u 3Be3.
92. | CtpoeHure 1 IBOJIOLUS BCEIICHHOM. 1
IoBTOpenue (7 yacoB)

93-- | IloBTOpEHUE

99

Pe3epB( 3 uaca)

100- | Pe3eps

102

Hroro: 102 yaca







