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®enepanbHOro rocy1apcTBEHHOro 00111e00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00111ero oopazoBanus: [Ipukaz MO Poccuiickoit @enepanuu Ne 1897 ot

17.12.2010r.

VYuebnoit nporpammbl @usuka. 7 — 9 kinaccesl. ABropoB HC Ilypeimesa u HE Baxkeesckast — 3-e uzn.- M.: IIpocBemenune, 2021. —50c.

Yueonuk: ®usuka. 9 xnacc.: yuebnuk / H.C. Ilypeiesa, H. E. BaxkeeBckas.- 7-e u3nanue, nepepadorannoe.- M. : Jlpoda, 2019.- 298c.

Pabouyto mporpaMmy cocTaBuiI y4UTEIh (PUIUKU Xammynnun U.A.







IMosicHuTe/ILHAS 3aMKCKA.

[Tpumepnas paboyas nporpamma 1o (pu3MKe Ha ypOBHE OCHOBHOI'O O0LIEro 00pa3oBaHUs COCTaBJICHAa HA OCHOBE IOJIOKEHUH 1 TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE
OCHOBHOH 00pa30BaTeIbHOM TPOTPaMMBbl, PEICTaBICHHBIX B DeniepallbHOM Irocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO ob1ero oopazoBanus (PI'OC O0O0), a takxe ¢ ydéTom
[TpumepHoii nporpammMel Bocniutanus 1 KoHuenuu npenojaBanus yueoHoro npeamera «®dusuka» B 00pazoBaTesibHbIX opranu3anusx Poccuiickoit @enepannu, peain3yomnx OCHOBHbIE
001eo0pa3oBaTeIbHBIE TPOTPAMMBI.

MECTO YYEBHOI'O ITPEJIMETA «®HU3UKA» B YYEEHOM ILIAHE

B cootsercrun ¢ ®I'OC OO0 ¢uzuka siBisieTcst 00s13aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 0011Iero 00pasoBanysl. JlaHHast IporpamMma npeiycMaTpuBaeT n3ydeHue (U3iKy Ha 0a30BOM YpOBHE B 00bEME
238 u3a Tpu rofa o0ydeHns o 2 4 B Hezemo B 7 M 8 Kitaccax 1 1o 3 9 B HeZlelto B 9 kiiacce. B TeMarideckoM IiaHupoBaHmN U 7 1 8 KIIACCOB MPEIIIOaraeTcs pe3epB BPEMEHH, KOTOPHIA YIUTENh MOXKET
HCIIOJE30BaTh [0 CBOEMY YCMOTPEHHIO, a B 9 KItacce — HOBTOPHTEIBLHO-0000IIAONINI MOTYJIb.

Pabouast mporpaMma cocTaBiieHa Ha OCHOBE aBTOpPCKoi mporpaMMel « Dmsrka 9» (asropsr H.C.ITypemmeBa, H.E.BaxkeeBckas.). YdaeOHas nporpamma B 9 kimacce paccuntana Ha 102 gacos, 3 waca B Hezenro. C
ydaeToM ydeOHo-KaeHnapHoro rpaduka KTIT moxkeT OBITH cokpartieH 10 99 ypokoB B rox (13 pacdera 33 Helelb B TON).

*  ®denepanbHoro 3akona Ne273 ot 29.12.2012 «O0 obpazoBanuu B Poccuiickoit deneparyin» ¢ M3MEHCHISIMH;
*  ®denepanbHOro rocyIapCcTBEHHOIO 00Pa30BaTEIBHOTO CTAaHAAPTa OCHOBHOTO 00I1Iero o0pa3oBaHus (YTBepxkK/acH nprukazom MunoopHayku Poccuu ot 17.12.2010 r. Ne 1897,
3apeructpupoBas B Muntocte Poccrn 01.02.2011 r., peructpannonssiii Homep 19644), ¢ m3menerusmMu ot 29.12.2014r. Nel644;
*  IIporpammsl ocHOBHOTO 001iero oopazosanust. dusuka. 7 — 9 knaccsl, H C [ypeimesa, HE Bakeesckas — 3-e uzz.- M.: [Ipocseruenue, 2021. —50 c. ;
*  OOIT OO0 MBOO Crapomaitackas CIL Ne 2;
*  VYuebHo-KaneHmapHoro rpadpuka MBOO Crapomaitackas CIL Ne 2 Ha 2022-2023 yae6HsIit ro.
Hcnoan3yembrii yueonuk: H.C I[Typsimesa, H.E.BaxkeeBckas «®@usnka 9»: YueOHuUK a1 0011e00pa3oBaTenbHbIxX yupexacuuii. Mznatenscreo M.: [Ipoda 2019r. -298c.

esun u 3anaun:
Llenn, Ha HOCTHKEHNE KOTOPBIX HANpPaBIJIeHO N3ydeHHe (U3UKH B IIKOJIE, ONIPEAETIeHBI HCX01s U3 Lelieit o0mmero o6pa3zoBanus, chOpMyINpOBaHHBIX B ®DenepanbHOM rocyaapcTBEHHOM
cTanaapre o0IIero oopa3oBaHus 1 KOHKPETH3MPOBAHBI B OCHOBHOW 00pa30BaTeIbHON IIpOrpaMMe OCHOBHOTO 001ero oopa3oBanust LIIkossr:
1. noBbleHHe KayecTBa 0OPa30BaHMUS B COOTBETCTBHH C TPEOOBAHMSIMH COIIHAITEHO-3KOHOMHYECKOTO ¥ HH(POPMAIMOHHOTO Pa3BUTHSI OOIECTBA M OCHOBHBIMH HAIIPABICHUSIMH Pa3BUTHS
00pa3zoBaHyst HA COBPEMEHHOM JTarle.
2. Co3[aHWe KOMIUIEKCA YCIOBUI JUIsl CTAHOBIICHUS M PAa3BUTHUS JINYHOCTH BBINTYCKHUKA B €€ WHIMBHUYyIbHOCTH, CAMOOBITHOCTH, YHUKAJIb HOCTH, HEIIOBTOPUMOCTH B COOTBETCTBHH C
TpebOBaHUSIMHU POCCUICKOTO 00IIeCcTBa
3. oOecrieueHue MIAHUPYEMbIX PE3YJIbTATOB 110 JOCTHKEHHIO BBITYCKHHUKOM LIEJIEBBIX YCTAHOBOK, 3HAHWUH, yMEHHH, HABBIKOB, KOMIIETEHIIUIH U KOMIIE TEHTHOCTEM, OTPEeIsieMbIX
JNYHOCTHBIMH, CEMEHHBIMH, OOIIIECTBEHHBIMH, TOCYIapPCTBEHHBIMH MTOTPEOHOCTSIMH U BO3MOKHOCTSAMH 00YYaIOIIET0Cs CPEIHET0 IKOIBHOTO BO3PacTa, MHIANBUAYATEHBIMU
0COOEHHOCTSIMH €0 PAa3BUTHS U COCTOSIHUS 3/I0POBbS;
YcBOeHHE yUaluMHUCS CMBICTIa OCHOBHBIX MOHATHH M 3aKOHOB (DM3MKH, B3aUMOCBSI3H MEX]Ty HUMH;
dopmupoBaHKE CUCTEMBI HAYYHBIX 3HAHUH O IPUPOJIE, €€ PyHIaMEHTaIbHBIX 3aKOHAX JJIsl IOCTPOSHHMS IIPEJICTAaBICHHS O (PU3MUECKOH KapTHHE MUPA;
dopmupoBaHue yOEKJICHHOCTH B TO3HABAEMOCTH OKPY>KafoIer0 MUPA ¥ JOCTOBEPHOCTH HAyYHBIX METOJIOB €0 U3yUEHHUS;
Pa3BuTne nmo3HaBaTeNbHBIX HHTEPECOB M TBOPYECKUX CIIOCOOHOCTEH ydaluxcsi ¥ MPHOOPETEHNE OIbITA IPUMEHEHHSI HayYHBIX METO/IOB II0O3HAHUS, HAOOACHHS (PU3HUECKUX SBICHHH,
TIPOBEJICHUSI OIBITOB, IIPOCTHIX SKCHEPHUMEHTAIBHBIX UCCIIEA0BAHNH, IPSIMBIX 1 KOCBEHHBIX N3MEPEHHUH C UCIOIBb30BaHNEM aHAIOTOBBIX M IIM(POBBIX H3MEPUTEIBHBIX IIPUOOPOB; OLICHKA
MOTPEeNTHOCTEH JTI00BIX U3MEPEHNIA;
8. Cucremaruzanus 3HaHHH 0 MHOr00Opa3nu 00bEKTOB U SBJIEHUH IPUPOIBI, O 3aKOHOMEPHOCTSIX MPOIIECCOB M 0 3aKOHaX (PM3MKH JUIS OCO3HAHHSI BO3MOXXHOCTH Pa3yMHOTO HCIIOJIb30BaHMUS
JOCTHKCHUH HAYKH B JaJbHEHIIEM pa3BUTHH LUBHIN3ALNY;
9. dopmHpoBaHHE TOTOBHOCTH COBPEMEHHOT'O BBITYCKHHKA OCHOBHOM IIKOJIBI K aKTHBHON y4eOHOW e TeIbHOCTH B NH)OPMAIMOHHO-00pa30BaTeNIbHON cpezie 00IIecTBa, HCIIOIb30BaHHIO
METOJIOBIIO3HAHNS B MPAKTHUECKOH AEATEIHHOCTH, K PACIINPEHUIO U YIITyOJICHNIO (U3NIECKUX 3HAHUI U BEIOOpa (PM3MKH Kak MPO(IIBHOTO MIPEAMETa IS TPOJOIDKEHHS 00pa30BaHMS;
10. OpraHu3anms 9KOJIOrMYECKOr0 MBIIUICHNS U LICHHOCTHOTO OTHOLIEHHS K IIPUPOJE, OCO3HAHHE HEOOXOJUMOCTH NIPUMEHEHHS IOCTIKCHUH (DM3MKU U TEXHOJIOTUH I palliOHaIEHOTO
MPUPOJIOTIONB30BAHUS;
11. nonnmanue GU3NYECKUX OCHOB U MPHUHIMIIOB ACHCTBUS (PaOOThI) MAILIMH M MEXaHU3MOB, CPEACTB MEPEIBUKEHHS U CBSI3U, OBITOBBIX IPHOOPOB, MPOM BIIIIIEHHBIX

No ok



TEXHOJIOTHYECKHX MIPOLIECCOB, BIMUSHUS UX HA OKPY>KAIOIIYIO CPEly; OCO3HAHHE BO3MOXHBIX IIPUYHNH TEXHOTEHHBIX M 9KOJOTHYECKHX KaTtacTpod;
12. ¢dopmupoBanue npecTaBIeHIH 0 HEPAMOHAIBHOM HCIIOIb30BAaHUH ITPUPOIHBIX PECYPCOB U SHEPTHUH, 3arpsI3HCHUN OKPY KaroLel cpelibl KaK CJIeJCTBHE HECOBEPLICHCTBA MAIINH U
MEXaHHU3MOB;
13. oBnaneHue ocHOBaMM 0€30MAaCHOTO UCIIOJIb30BAHMS €CTECTBEHHBIX U HCKYCCTBEHHBIX 3JICKTPUYECKUX U MATHUTHBIX MOJIEH, 2IEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHU3UPYIOIINX U3ITyYeHNH BO N30€KaHUE NX BPEJAHOTO BO3ACHCTBUS HA OKPY’KAIOLIYIO Cpelly M OpraHU3M YelIoBeKa
14. pasBuTHe yMEHUs IUIAHUPOBATh B TOBCEJHEBHOM )KU3HU CBOM JICHCTBUSI C MPUMEHEHUEM TOTyYEHHBIX 3HAaHUH 3aKOHOB MEXaHHUKH, JJIEKTPOIMHAMHUKH, TEPMOJMHAMUKHN U TETUIOBBIX
SIBIICHUH C LIENbI0 COEpPEKEHNS 310POBBSI.
JocTi:xkenne meneii padoyeii mporpaMmmsl o ¢pusnke ofecrneynBaeTcs pelieHueM cIeIyOIUX 3a4ay4:
obecnieueHne Y3PPEKTUBHOTO COUSTAHUS YPOUHBIX M BHEYPOUHBIX (hOpM OpraHM3alny 00pa3oBaTeIbHOTO MPOIecca, B3aNMOACHCTBHS BCEX €r0 YIaCTHHKOB;
OpraHM3aIlsl HHTEJUIEKTYalbHBIX U TBOPUYECKUX COPEBHOBAHUH, MPOEKTHOM M y4eOHO-MCCIEeN0BATENbCKON IS TENbHOCTH;
COXpaHEHHE H yKpeMIeHUe (PU3NIECKOTO, TICHXOIOTHIECKOTO U CONNAIBHOTO 30POBhsI 00YJaOIINXCs, OOecIieueHne HX 0E30I1aCHOCTH;
(hopMHUpOBaHHME MO3UTHBHON MOTHBAINH 00yJaroINuXcs K yaeOHOM AeATeNbHOCTH;
06ecnequI/Ie YCHOBHI‘/II, YUYUThIBaAOMIUX UHANBUAYAJIBbHO-TAYHOCTHBIC OCO6€HHOCTI/I 06yt1a101111/1xc>1;
COBECPIICHCTBOBAHUC B3aHMOﬂeﬁCTBHX y‘-IC6HI>IX JUCHUIUIMH Ha OCHOBE MHTCTPAIlUU;
BHEJ[PEHHE B YUeOHO-BOCIMTATEIBHBIH ITPOIIECC COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHI, (POPMHUPYIOLIMX KIIOUEBbIE KOMIIETCHIINH;
passutue quddepeHnnanu 00yICHHUS;
3HAaKOMCTBO 06yl1a}01111/1xca C METOAOM HAYYHOI'O MMO3HAaHUA 1 METOAaMH1 UCCIICAOBAHUA 00BEKTOB U SABJICHUM MpUpoOabI;
0. HpI/IO6peTeHI/Ie O6y‘IaIOHII/IMI/IC§I 3HAHUH O MEXaHUYECKUX, TCIIJIOBBIX, DJICKTPOMAaroiuTHBIX U KBAHTOBLIX SIBJICHUAX, (1)I/I3I/I‘~IGCKI/IX BCJIMYMHAX, XapaKTCPUIYIOINUX 3TU ABJICHUA,
1. ¢opmupoBanue y oOyqaroniuxcs yMeHHH HaOI0aTh IPUPOIHBIC SIBICHNS U BBITIOIHATH OMBITHL, JaOOpaTopHbBIC pPabOThI U SKCIEPUMEHTAIBHBIE HCCIEIOBAHMS C UCTIOIb30BAHHEM
N3MEPHUTENBHBIX IPHOOPOB, MIMPOKO MPHUMEHIEMBIX B IPAKTUIECKOHN JKH3HH;
12. oBnagenue oOy4arOMUMHUCS OONICHAYYHBIMH MOHATHAMHE: IPUPOIHOE SBICHUE, SMIMPHIECCKH YCTAHOBICHHBIA (aKT, MpobiaeMa, THII0Te3a, TCOPETHIECKNI BBIBOJI, pE3YiIbTaT
9KCTIEPUMEHTAIIBHON IPOBEPKH;
13. nonnmanune oOy4aromMMHUCS OTIIMYNI HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OPMALINH, IIEHHOCTH HAYKHU JUIA YIOBJIETBOPEHHS OBITOBBIX, IPOU3BO ICTBEHHBIX U KYJIbTYPHBIX
MOTPeOHOCTEH YeoBeKa.

REBoOooNoGR~wWNE

DopMBbI, METO/IbI, TEXHOJIOTUH 00yYeHHUSI.

a) Ypok u3ydeHus HoBoro Marepuana. Cioia BXOAAT BBOJHAS U BCTYNUTENbHAs 9aCTH, HAOMIOEHHS U cOOp MaTepHaIoB - KaK METOIWIECKHE BAPHAHTHI YPOKOB:
Bupsl:  ypok-iekius, ypok — Oecezna, ypok ¢ UCIOJIb30BaHHEM Y4eOHOTO BUICO(DIIbMA, YPOK TEOPETHUECKHUX MITH IPAKTHUECKUX CAMOCTOSTENBHBIX paboT (MCClIeI0BAaTENbCKOTO THIIA), YPOK CMELIaHHBIH (COueTaHne
Pa3lIMYHBIX BUAOB YpOKa Ha OJTHOM YPOKE).
6) YpoKH COBEpIICHCTBOBAHMUS 3HAHUIT, YMEHHH M HaBBIKOB. CI0/1a BXOJIT YPOKU (pOpMHUPOBaHHS YMEHHI U HaBBIKOB, LIEJIEBOTO IIPUMEHEHHU ST YCBOSCHHOTO U p.:
Buzpl:  ypok caMOCTOSITENBHBIX padoT, ypok-nadopaTtopHas paboTa, ypoK NPaKTHIECKHX paboT, yPOK-3KCKYPCHs, CEMHHAp.
B) Ypok 0000menus u cucremarn3anuy. Ciofia BXOAAT OCHOBHBIE BH/IBI BCEX IISITH THUIIOB YPOKOB!
- YPOK-CEeMHUHAp, YPOK-KOH(EpeHNINs, HHTETPHPOBAHHEBIA YPOK, TBOPUECKOE 3aHATHE, YPOK-IAHCIIYT, YPOK-JeI0Bast/poseBas urpa.
r) YpOKH KOHTpOJISI, ydeTa U OI[EHKH 3HAHUH, YMEHHI 1 HaBBIKOB!
Bupsr: - ycrHas ¢popma npoBepku (GppoHTaNBHBIN, HHANBUIYIBHBIH U TPYIIOBOI ONIPOC), MHUCHEMEHHAs MIPOBEPKa, 3a4eT, 3a4eTHBIE MPAKTUIECKHE U Ta00paTopHbIe pabOTHI, KOHTPOIBHAS (CAMOCTOSTENbHAS)
pabota, cMemaHHBIN YPOK (COYeTaHHue TpeX MEPBbIX BUOB), YPOK-COPEBHOBAHUE.
1) KomOuHMpOBaHHBIE YPOKH: HA HUX PELIAIOTCS] HECKOIBKO TUIAKTHUECKHX 3a1ay.
H3J105keHHe TeOPUH U MPAKTUKH ONMHpPaeTcs:

1. Ha IMIOHUMAaHHUE BOSpaCTaPOIJ.[eFI PpOJi €CTECTBEHHBIX HAYK U HAYYHBIX I/ICCHe}lOBaHI/lﬁ B COBPEMCHHOM MHUPE;

2. Ha OBJAJICHHE YMEHUSIMHU (JOPMyIHPOBATh THIIOTE3H], KOHCTPYHPOBATh, MPOBOAUTE SKCIIEPUMEHTEHI, OIICHUBATh ITOJyIE€HHBIC PE3yIbTATEL;

3. BOCHHTaHHE OTBETCTBEHHOTO M OEpPEXKHOT0 OTHOMICHHS K OKPYKAIOIIEeH cpere;

4. ¢dopmupoBaHne yMeHUH 06€30MacHOTo 1 3¢ GEKTHBHOTO UCIIOIB30BAHHS JIAOOPATOPHOTO 000PYI0BAHUS, IIPOBECHIS TOYHBIX H3MEPEHHH H aJIEKBaTHOH OIEHKH ITOJYyIEHHBIX Pe3yIbTaTOB, IPEICTABICHUS

HayYHO 00OCHOBAHHBIX apI'yMEHTOB CBOHX IEHCTBHH, OCHOBAaHHBIX HAa MEXIPEIMETHOM aHAIIM3e YIeOHBIX 3a1ad.
TpeGoBaHus K pe3y/1bTaTaM 0CBOCHUS IPOrPaAMMBI:

JIMYHOCTHBIMH Pe3y/IbTATAMHU O0Y4EHUS SBIISIOTCS:

e chopMHPOBaHHOCTh MO3HABATENBHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEN yUaliXcs;
e  y0eXIEHHOCTh B BO3MOXKHOCTH TO3HAHUS MPUPOJBI, B HEOOXOAUMOCTH Pa3yMHOI0 HCHONB30BaHUS JOCTH)KEHUI HAYKH M TEXHOJOTHH A AalbHEHIIEro pa3BUTHS YEIOBEUECKOTO OOIECTBA, YBaXEHHE K
TBOpLIAM HAyKU UM TEXHHUKH, OTHOIICHUE K (PU3UKE KaK JIEMEHTY 00IIeueI0BeYeCKON KyIbTYpHI;



CaMOCTOSITEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHHUHN U MPAKTHYECKUX YMEHHUI;

TOTOBHOCTh K BBIOOPY HM3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMU M BO3MOXKHOCTAMH;

MOTHBAIHS 00pa30BaTEIbHOM e TeIbHOCTH IIKOJIFHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTHUPOBAHHOTO MOJIX0/a;

(hopMHupOBaHUE IIEHHOCTHBIX OTHOIICHHH JIPYT K APYTY, YIUTETI0, aBTOPaM OTKPBITHH 1 M300peTeHNH, pe3yabraTaM 00ydeHNsI.

MeTanpeaMeTHBIMH Pe3yJabTATAMHU OOYyUCHUS SIBIISTIOTCS:

OBJaficHHE HAaBBIKAMHM CaMOCTOSTEIBHOTO MPHOOPETEeHHs HOBBIX 3HAHUIL, OpraHM3allud Y4eOHOH AesATEeNbHOCTH, MOCTAHOBKH II€NeH, NIaHMPOBAHUs, CAMOKOHTPOIS M OIEHKH pE3ylbTaTOB CBOEH
JIeATETbHOCTH, YMEHUSIMHU NPEIBUACTh BO3MOXKHBIE PE3yIbTaThl CBOMX JCHCTBHIA;

HOHUMaHHUE PA3IMYUi MEXIYy MCXOMHBIMH (aKTaMH M TMIOTE3aMH i1 UX OOBACHEHHs, TECOPETHYECKUMU MOJEISAMU M PeaJbHbIMU OOBEKTaMH, OBJIaJICHUE YHHBEPCAIbHBIMU YYEOHBIMU JCHCTBHAMH Ha
MpUMepax THIoTe3 1 00bICHEHNS U3BECTHBIX (DAKTOB U SKCIIEPUMEHTAIBHON MPOBEPKH BBIABUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJieel MPOLeCCOB UM SIBICHHUM;

(bopMHpOBaHUE yMEHHI BOCHPHHHMATD, IiepepadaThiBaTh U MPEABIBIATE HHYOPMALMIO B CJIOBECHOH, 00pa3HOil, CUMBOIMYECKON (opMax, aHaIU3UPOBATh U TepepadaThiBaTh MOMYYCHHYIO0 HHYOPMAIHIO B
COOTBETCTBUU C IIOCTABICHHBIMH 3aJja4yaMU, BBLIEJIATh OCHOBHOE COJEp KaHKe IIPOUYMTaHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha IIOCTABICHHBIE BOIIPOCHI U U3JIaraTh €ro;

NPUOOPETEHNE OIbITa CaMOCTOSTENHFHOTO ITOMCKA, aHaIn3a U 0TOOpa MH(GOPMAIUK C HUCIOJIH30BAHUEM DPA3INYHBIX UCTOYHHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTHMH JUI1 PELIeHHs] MO3HAaBaTEIbHBIX
3aj1ad;

pa3BUTHE MOHOJOTHUYECKON M THAIOTHYECKON PedH, YMEHHs BBIPA)XKaTh CBOM MBICIIH U CIIOCOOHOCTH BBICIYIINBATH COOECETHHUKA, TOHMMATh €0 TOUKY 3pEHHs, IPU3HABATh PaBO JPYroro YejloBeKa Ha HHOe
MHEHHUE;

OCBOEHHE IIPUEMOB JICHCTBHI B HECTAaHIAPTHBIX CUTYaLUsIX, OBJIAICHHE SBPUCTHYECKUMHU METOIaMH PELICHHS IPO0IIeM;

(opMupoBaHuE yMEHHUH paboTaTh B TPYIIE C BBHIMOIHEHUEM PA3INYHBIX COLUANBHBIX POJIEH, IPECTaBIATh U OTCTAUBATH CBOH B3TUISABI M YOEXKICHHS, BECTU JUCKYCCHIO.

HpellMeTHLlMPl pesyjabTaTaMu Oﬁy‘IeHI/IH SIBJISIFOTCA .

(bopMHpOBaHHE MpPENCTABICHUI O 3aKOHOMEPHOH CBA3M M I03HABACMOCTH SIBICHHH NPHPOJBI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHHS, O CHCTEMOOOpasyrolied poid (H3UKH JUIl Pa3sBUTHS APYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI; HAy4YHOI'O MHPOBO33PEHHMS KaK pe3yJbTaTa U3yueHHs OCHOB CTPOCHHS MaTepyu U (yHIaMEHTaJIbHBIX 3aKOHOB (DU3HKY;

3HAHUSA O MPHPOJIC BAXKHEHIINX (U3HUECKUX SIBICHUH OKPYKAIOIIEr0 MUpa ¥ IOHUMaHHE CMBIC/IA (U3NYECKHX 3aKOHOB, PACKPBIBAIOIINX CBSI3b M3y4YCHHBIX SBICHHI;

(bopMHpOBaHKe MEPBOHAYATBHBIX MPEICTABICHHN 0 (DPH3UUCSCKOM CYIIHOCTH SBJICHHN MPUPO/IBI (MEXaHHYECKHX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX), BUIaX MaTeprH (BEIIECTBO U I0JIC), IBHKCHUH
KaKk Ccroco0e CyIIeCTBOBAHHS MaTEpHH; YCBOCHHE OCHOBHBIX HJeH MEXaHHMKH, aTOMHO-MOJICKYJSIPHOTO YYEHHs O CTPOCHHH BEIECTBA, SJIEMEHTOB 3JIEKTPOJMHAMHKH M KBAHTOBOW (DM3MKH; OBJIaJCHHUE
MOHATHITHBIM aIliapaToM U CUMBOJIMYECKUM SI3bIKOM (DH3HKH;

YMEHUS T0JIb30BaThCs METOAAMH HAyYHOTO HCCIIEAOBAHUS SIBJICHUIl MPUPO/IbI, IPOBOAUTH HAOIIOACHNUS, TUIAHUPOBATH M BBIONHATH KCIIEPHMEHTHI, 00pabaThiBaTh Pe3yIbTaThl H3MEPEHHH, MPEACTABIATh
pe3ysbTaThl U3MEPEHHH ¢ MOMOLIBI0 Tabuu, rpadukoB U GopMyl, OGHAPYKHBATH 3aBUCHMOCTH MEKAY (DH3MYECKUMH BEIMYMHAMHU, OOBSACHSITH MOJTyYCHHBIC PE3yJIbTAThl M JIEaTh BBIBOJbI, OLCHHBATH
IPaHHMIIBI TIOTPELUIHOCTEH PE3yIbTATOB H3MEPEHHIA;

YMEHUS IPUMEHSTh TEOPETHYECKHE 3HAHUS M0 (PU3KKE HA IPAKTHKE, pelarh GH3NUeCKe 3a1aul Ha MPUMEHEHHE MOTyYCeHHBIX 3HAHHI;

YMEHUS M HABBIKH MPUMEHSATD TTOJYYCHHBIC 3HAHUS JUIS OOBACHEHHS IPUHIMIIOB ACHCTBHUS BAXHEHIIMX TEXHUYECKUX YCTPOKCTB, (paGOThI) MAIIHH H MEXaHH3MOB, CPEIICTB TIEPEIBHKCHHUS U CBSI3H, OBITOBBIX
l'lpPI60pOB, MPOMBIIIJIEHHBIX TEXHOJIOT'MYCCKUX MTPOLECCOB, PCIICHHUA IMPAKTUYCCKUX 3ada4 HOBCe}]HeBHOﬁ JKU3HHU, 06ecneqem«m GGSOHHCHOCTI/I CBOeﬁ KU3HU, pAalUOHAJIBHOI'O IPUPOJO0II0JIb30BaHUA U OXPAHBI
OKpYIKaIOIIeil Cpe/Ibl; BIMSHUS TEXHMYECKUX YCTPOICTB Ha OKPYKAIOLIYIO CPEeLy;

OCO3HAaHHE BO3MOKHBIX IPUYMH TEXHOTCHHBIX H HKOJOTHYECKUX KaTacTpod.

OCO3HAaHHEC HeOGXOllI/IMOCTI/I NPUMCHEHU }IOCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I 1 TEXHOJIOT U JUI palMOHAJIBHOT'O ITPUPOAO0IIOJIb30BAHUA,

OBJIAACHUC OCHOBaAMH 6e3oﬂaCHOF0 HCITOJIb30BAHHU C€CTCCTBCHHBIX U I/ICKyCCTBeHHle OJICKTPUYECKHUX W MarHUTHBIX nonef/i, OJICKTPOMAarHUuTHBIX H 3ByKOBle BOJIH, €CTCCTBCHHBIX H HCKyCCTBeHHbIX
HOHU3HPYIOIIUX U3TyYCHHH BO H30€XkKaHHE X BPSIHOTO BO3/ICHCTBHS HA OKPYXAIOLLYIO CPE/ly M OPraHU3M YellOBEKa,;

(bOpMPIpOBaHPIe yGGXCﬂeHI/IH B 3aKOHOMepHOI>’I CBA3H U IMO3HABACMOCTH ﬂBJ'leHI/lﬁ Npupoasl, B OGBGKTHBHOCTI/I HaquOFO 3HaHUA, B BbICOKOﬁ IECHHOCTHU Hayl(l/l B Pa3BUTUH MaTepl/IaJ'[bHOf/i n ﬂyXOBHOﬁ ](y_]'leypl)l
JIIOJICH

PasBUTHUE TCOPETUUCCKOI'O MBIIIJICHUA HA OCHOBE (bOpMI/IpOBaHI/Iﬂ yMeHl/ll\/'l yCTaHaBHI/IBaTb CbaKTl)I, pasin4yaTtb NPUYUHBI U CJICACTBUA, CTPOUTH MOICJIIM U BBIABUT'aTh THIIOTE3bI, OTBICKUBATh U (bOpMyJ'lI/IpOBaTb
JI0Ka3aTeJIbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOJUTH U3 IKCIIEPHUMEHTAIBHBIX (PAKTOB M TEOPETHYECKHX MO/IENeH GU3HIEeCKUe 3aKOHBI;

pa3BUTHE yMEHMS IUIAHMPOBATh B MOBCEJHEBHOW XXM3HMU CBOM JEHCTBUS C NPUMEHEHHEM IIOJMYYCHHBIX 3HAHUH 3aKOHOB MEXaHHMKH, 3JIEKTPOJMHAMHMKHU, TEPMOJMHAMUKH M TCIUIOBBIX SIBJICHHH C LENbIO
cOepeKeHNsI 37J0POBBS;

(bopMHpOBaHHE MPEICTABICHUH O HEPALMOHATIFHOM HCIIOJIb30BAaHUH IPUPOAHBIX PECYPCOB U S9HEPIUH, 3arPA3HEHUH OKPYKAIOLICH Cpeibl KaK CIIEJCTBUE HECOBEPILICHCTBA MAILIMH U MEXaHU3MOB.
KOMMYHHMKAaTHBHBIC YMEHHUS: JIOKJIaJbIBaTh O PE3yJbTaTaX CBOErO MCCIICIOBAHMS, y4acTBOBaTb B JUCKYCCHM, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, UCIIOJIB30BATH CHPABOYHYIO JINTEPATYPY U APYrHe
HCTOYHHKH HH()OPMALIUH.






Conep:xanue yued0HOro MaTepuaja
9 kuacc (102 4, 3 4 B HezelIO)

1. 3akonnl MexaHuKH (38 u)

| ypoBeHb

Mexanudeckoe OBIKeHHE. MarepuanbHas Touka. Crucrema orcuera. OTHOCHTENTBHOCTh MEXaHHUYECKOTO ABHKCHHUSL.

KunemaTndeckue XxapakTepUCTHKH OBIDKeHUS. KnHeMaTndeckue ypaBHEHHS PSIMOIMHEHHOTO ABIXEHUS. | padiueckoe mpeacTaBIeHne MEXaHNIECKOTO IBIKCHUSI.

JIBrmkeHue TOYKHU TI0 OKPYKHOCTH C TIOCTOSTHHOI 110 MO0 cKopocThio. [lepron n wacTora obpamenwns. JInHeiHas U yraoBas ckopocTH. LIeHTpocTpeMuTensHOe YCKOPEHHE.

BsanmopneiictBue Ten. JInHaMudeckne XapaKTEPHCTUKHA MeXaHW4YecKoro ABmkeHws. Llentp Tsoxectu. 3akonbl Hetorona. [IpuHnmmn otHOcuTenbHOCTH [anmies. ['paHHIBI TPUMEHUMOCTH
3akoHOB HproTOHA.

Nmmynse Tena. 3aMKHyTast cHCTeMa Tell. 3aKOH COXpaHEHHs UMITyJIbca. PeakTnBHOE NBIKCHNE. PEaKTHBHBIN ABUTATEIb.

DHeprust 1 MexaHn4yecKasi paboTa. 3aKOH COXpaHEHHs MEXaHUUECKOH IHEPTHH.

Il ypoBeHs

MHBapuaHTHOCTh YCKOPEHHUS.

@DpoHTAaIbLHBbIE JJA00paTOPHbIE PA0OTHI
| ypoBeHb
1. VccnenoBanne paBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBM)KEHHS.

JlaGopaTopHbie ONbITHI

Wzyuenue Broporo 3akoHa Herorona.

Wzyuenue tperbero 3akona Hprotona.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Jie(pOpMalvu.
HccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUSL.
W3MepeHne MexaHn4eckoil paboThl 1 MeXaHMYECKONH MOIIHOCTH.

HpeZIMeTHLle pe3ybTaThbl Oﬁy‘le]{l/lﬁ

Ha yposne 3anomunanus
| ypoBeHb
Ha3zvieamy:

e  (pu3MUeCKHe BENMYMHBI M WX yCIOBHbIe o6o3HaueHws: myTh (I), mepememienue (S), Bpems (1), ckopocts (V), yckoperue (@), macca (M), cuna (F), Bec (P), ummynsc Tema (p),
Mmexanmndeckas sueprus (E), morennmansuas sueprus (E,), kunetnueckas sueprus (Ey);

®  ¢/IMHMIIBI IEPEUHCIICHHBIX BbIIIe (PU3NUECKUX BEJINYNH;

e  (usnueckue NpuOOPHI ISl UBMEPEHHUS ITyTH, BPDEMEHH, MTHOBEHHOT CKOPOCTH, MaCChl, CHJIbI.

Bocnpoussooums:

e  ompezeseHus MOJieNiell MeXaHUKH: MaTepualibHasi TOUKa, 3aMKHYTasi CHCTeMa Tell;

e  ompe/esieHUs] MOHATHH M (DU3NYECKHX BEJIMYMH: MEXaHHUUYECKOE IIBIDKEHHE, CHCTEMa OTCUeTa, TPAEKTOPHs, PAaBHOMEPHOE IPSIMOJIMHEHHOE M PaBHOYCKOPEHHOE IPSIMOJIHMHEHHOE
JIBIDKEHUS, CBOOOJIHOE MaJieHHe, ABMKEHHE 10 OKPYKHOCTH C IOCTOSHHOW 10 MOJYJI CKOPOCTBIO, IyTh, MEpPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, NEePHO U 4acToTa o0palleHusl,
yTIIOBast ¥ IMHEHHAsI CKOPOCTH, LEHTPOCTPEMHUTENILHOE YCKOPEHNE, HHEPIIMA, HHEPTHOCTH, Macca, INIOTHOCTb, CHJIA, BHEIIHNE W BHYTPEHHUE CHIIBI, CHJIA TSKECTH, CHJIA YIIPYTOCTH,
CHJIa TPEHHS, BEC, JABICHNE, IMITYJIbC CHJIBI, IMITYJIbC T€Ja, MEXaHH4YecKas paboTta, MomHocTh, KI1/] MexaHH3MOB, HOTEHIIMANbHAS 1 KHHETHYECKast SHEPTHS;

e  (opMyIBl: KHHEMAaTHIECKUE YPABHEHNS PABHOMEPHOTO M PaBHOYCKOPEHHOTO JBIIKCHUS, IPABUIIA CIIOKCHUS IEPEMEIIEHUH U CKOPOCTEH, IEHTPOCTPEMUTEIBHOTO YCKOPEHHUS, CHIIBI
TPEHHUSI, CUIIBI TSDKECTH, Beca, pabOThI, MOITHOCTH, KHHETHUECKOH U MOTEHINAILHON SHEPTHH;

¢ [PUHLUMBI W 3aKOHBI: NPHUHIWI OTHOCHTENBHOCTH [ aywiesi, IpUHIUI HE3aBUCHMOCTH JCHCTBUS CHJI; 3aKOHBI HbIOTOHA, BCEMHPHOTO TATOTEHUs, ['yKa, COXpaHEHHUs] MMITyJbCa,
COXpaHEHH MEXaHNYECKOH SHEPTUHL.



Onucwvieams:
e  Ha0JI0IaeMble MEXaHUUCCKHE SIBICHUS.
Ha yposne nonumanus
| ypoBeHb
Ilpusooums npumepuol.
®  pa3IUYHBIX BUIOB MEXaHHYCCKOTO IBHKCHUS;
®  HHEPUWAIBHBIX U HEMHEPIHAIBHBIX CHCTEM OTCYETA.
ObvsicHamb:
e  (u3HUecKue SBICHUS: B3aUMOJICHCTBHUE TEIT; IBJICHHE HHEPIINHU; TPEBPAIICHNE TOTCHIIHATFHON 1 KHHETHYECKOW YHEPTUH U3 OJTHOTO BH/A B P YTOM.
ITlonumamo:
®  BCKTOPHBIN XapakTep PU3MYCCKUX BEIUYHH: TIEPEMEIICHUS, CKOPOCTH, YCKOPEHHUSI, CHITbI, UMITYJIbCA;
OTHOCHTEJILHOCTh TIEPEMEIICHUS, CKOPOCTH, HMITYJIhCa 1 MHBAPUAHTHOCTh YCKOPCHHS, MAaCChI, CHIIbI, BpEMCHH;
YTO Macca — Mepa HHEPTHBIX M IPAaBUTAIMOHHBIX CBOMCTB Tela,;
YTO SHEPTHsI XapaKTEPU3yeT COCTOSHHUE TeJla H €ro CIIOCOOHOCTh COBEPIIUTH PaboTy;
CyIIICCTBOBAHKE I'PAHHUI] IPUMEHUMOCTH 3aKOHOB: HbI0OTOHA, BCEMUPHOTO TATOTCHHUS, [ yKa, COXpaHCHHUS UMITYJIbCA U MEXaHHUECKOW YHEPTHUH;
3HaYCHHUE 3aKOHOB HBIOTOHA U 3aKOHOB COXPAaHEHUS IS OOBSICHEHHUS CYIIIECTBOBAHUS HEBECOMOCTH U MEPETPY30K, IBHKCHUSI CITYTHUKOB IJIAHET, PEAKTUBHOTO JABIKCHHUSI, TBIKCHHS
TpaHCIOpTA.
Il ypoBeHb
Tonumamo:
e  (yHmaMeHTaJIbHYIO POJIb 3aKOHOB HBIOTOHA B KJTACCHUECKOM MEXaHHUKE KaK (DU3MYCCKON TEOpHUH;
®  MpPEICKAa3aTeNIbHYIO0 U OOBICHUTEIbHYIO (PYHKIIUU KIACCHUYCCKON MEXaHHKH;
e  poib QPyHIAAMEHTATIBHBIX (PHU3UUECKUX OMBITOB — OMBITOB ['anuiest u KapeHauiina — B CTPYKType GU3MIESCKON TCOPHUH.
Ha ypoene npumenenus 6 munuynwix cumyayusx
| ypoBeHb
Ymems:
®  CTPOUTbH, AHATU3UPOBATH U YUTATh rPa)MKU 3aBUCHMOCTH OT BPEMEHHU: MOJYJISI M IIPOCKI[UK YCKOPCHUSI PABHOYCKOPEHHOI'O JABHKCHHUS, MOAYJIS U IMPOCKIIMUA CKOPOCTH PABHOMEPHOTO
U PaBHOYCKOPEHHOIO JIBM)KCHHUS, KOOPAWHATHI, MPOCKIUH W MOIYJSA IMEPEMEIICHUs] PABHOMEPHOTO M PABHOYCKOPEHHOI'O [BMIKCHUS; 3aBHCHMOCTH. CHJIBI TPEHUS OT CHIIBI
HOPMAJILHOTO JAaBJICHHUS, CUJIBI YIIPYTOCTH OT AeOopMaIliu; OMPEaeIIATh M0 rpadukaM 3HaAUYCHHS COOTBETCTBYIONIMX BEINYHH,
®  M3MEPSTh CKOPOCTh PABHOMEPHOTO JIBH)KCHUS, MTHOBCHHYIO M CPEIHIOK CKOPOCTh, YCKOPEHHE PABHOYCKOPEHHOI'O IBUKECHUS, KOI(DDUIIMEHT TPSH U, IKECTKOCTD MPYKUHBI;
®  BBINOJHATH MO PYKOBOJICTBOM YUHTENSI WM MO TOTOBOM MHCTPYKIIMU 3KCIIEPUMEHT [0 M3YYCHHIO 3aKOHOMEPHOCTH PABHOYCKOPEHHOTO BHKCHUS, 3aBUCUMOCTH CUJIBI TPCHHS OT
CHJIbI HOPMAJTLHOTO IaBJICHUS;
®  CWJIBI YIPYTOCTH OT AeOpMaIivu.
Tpumensams:
®  KHHEMATHYCCKHE YPABHCHHS JABIDKCHHS K PEIHICHHIO 3a7a4 MEXaHHUKH;
e 3aKkoHBI HpIOTOHA W (OPMYIBI K PEHICHUIO 33/1a4 CICIYIOIINX TUIIOB: IBIDKCHHE TEJ MO OKPYKHOCTH, IBMKCHHE CITyTHHUKOB IIAHET, YCKOPEHHOE NIBIYKCHUE TE B BEPTHKAIBLHOU
IUTOCKOCTH, JBIDKEHHUE MPH JACUCTBUH CHIIBI TPECHUS (HAXOXKICHHUE TOPMO3HOTO IIYTH, BPEMEHU TOPMOXKCHHS), TBM)KCHUE JIBYX CBSI3aHHBIX Tel (B BEPTHKAILHOW M TOPH3OHTAIBHOU

IUTOCKOCTSIX);
e  3HAHWJ 3aKOHOB MEXaHHKH K OOBSICHEHUIO HEBECOMOCTH U MEPETPY30K, ABIDKCHUS CITYTHHUKOB IUIAHET, PEAKTUBHOTO JABIKCHHS, JIBHKCHUS TPAHCIIOPTA.
Il ypoBeHs

Yumemn:
® 3aNKCBHIBATh YpPaBHCHHUS MO TpapuKaM 3aBUCUMOCTH OT BPEMCHH: MPOCKIMH M MOIYJS TEPEMCIICHUS, KOOPAUHATHI, TPOCKIMA M MOIYJAsS CKOPOCTH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JABIKCHHS, 3aBUCUMOCTH: CHJIBI YIIPYTOCTH OT Je(OPMALIUH, CHIIBI TPSHUS OT CHJIBI HOPMAIBHOTO JaBIICHHS,
e  yCTaHaBIUBaTh B MpoIlecce MPOBEACHUS HCCIEAOBATEIHCKOTO IKCIIEPUMEHTA: 3aKOHOMEPHOCTH PAaBHOYCKOPEHHOT'O JIBHKEHUSI; 3aBUCUMOCTb CHJIBI TPEHHUS OT CHJIbI HOPMAaJIbHOTO
JIABJICHUS, CUIIBI YIPYTOCTH OT Je(pOopMaInu.
Ilpumenams:
e 3akoHbI Hpi0TOHA M (hOPMYJIBI K PEIICHUIO 3a/1a4 CIICAYIOIINX THIIOB: BH)KCHUE CBS3aHHBIX TEJI, IBHKCHUE TeJa [0 HAKJIOHHOH IJIOCKOCTH.



Ha yposne npumenenus ¢ HeCmaHOApmuwlx cumyayusix
| ypoBeHb
Knaccugpuyuposamo:
®  Pa3NUYHBIC BUBI MEXaHUUYECKOTO JBIIKCHUSL.
Obobwams:
® 3HAHWA: O KMHEMATHYECKHX XapaKTePHCTHKAX, 00 YpaBHEHHSX IBWXKCHHS; O JUHAMUUYECKHX XapaKTePUCTHKAX MEXaHHUYECKHX SIBICHUN M 3aKkoHaxX HpIOTOHA, 00 SHEPreTHUecKHx
XapaKTEePUCTUKAX MEXaHHUECKHX SBJICHUI U 3aKOHAX COXPAHCHHS B MEXaHHKE.
Bradems u 6vimv comoevimu npumensimo:
®  METOJbl €CTECTBEHHO-HAYYHOI'O [MO3HAHHMS, B TOM YHCJIE UCCIICA0BATEILCKHMA, K N3YUCHUI0 MEXaHMYCCKUX SIBICHHN.
Humepnpemupoeamy:
®  MpEanojiaracMbIC WM MOJYYCHHBIC BBIBOIBI.
Oyenusamy:
®  CBOIO JICATEJIBHOCThH B IIpoOliecce YUeOHOTO MO3HAHUSL.

2. MexaHu4eckue KoJiedaHusi 1 BOJHbBI (10 u)

| ypoBeHb

Konebatensnoe armxenue. 'apmonnueckoe konebanne. Maremarndecknii MmasTHUK. Konebanus rpy3a Ha npykuae. CBoOoxHble Koiebanus. [IpeBpamenns 3HEpruy IpH KoneOaTeIbHOM
JBIOKCHUU. 3aTyxarolue kojaebanus. BeiHyXIeHHbIC KoleOanus. Pe3onaHc.

Pacnpoctpanenue konebaHuil B ynpyrux cpeaax. [IpogonbsHele U nonepeusbie BOJHBL. CBS3b MEXIy AJIHMHOW BOJIHBI, CKOPOCTBIO BOJIHBI M YAaCTOTOM KOJIeOaHHH.

3aKOHBI OTPa)KEHHS BOJIH.

Il ypoBeHs

CKopocCTh U YCKOpEHHE TP KosiebaTenbHOM JABmkeHNH. VIHTepdepentys 1 qudpakius.

DpoHTAILHBIE J1a00paTOPHbIE PA6OTHI

| ypoBeHb

2. VI3yuenne KonebaHui MaTeMaTHYeCKOTO U NMPYKUHHOTO MasiTHUKOB.

Il ypoBeHs

3. I3amMepeHne ycKOpeHUst CBOOOIHOTO IaAeHUsI C TOMOIIBI0O MATEMaTHIECKOT0 MasiTHUKA.

JlabopaTopHbie ONbITHI
Wzydenne koebaHuil rpy3a Ha IPY>KUHE.
V3mepenne ®KeCTKOCTH HPYKHUHBI C TOMOIIBIO TIPYXMHHOTO MasiTHUKA.

l'[pezlmeTm)le pe3yiabTarhbl 06yqemm

Ha yposne 3anomunanusn
| ypoBeHn
Haszvieams:
e  (pu3MUECKHE BEIMYIMHBI U UX YCIOBHBIE 0003HaUeHUs: cMetenue (X), ammuiutyza (A), mepuon (T), yactora (#n), amHa BoHbI (A), CKOPOCTH BOJHBEI (V);
®  CJMHMUIIBI IEPEUYHUCICHHBIX BBIIIEC PU3NISCKUX BEITHMUNH.
Bocnpouszeooums:
e  ompezaeNeHus MOJIEIe MEXaHUKH: MAaTeMAaTHIECKUN MasITHHK, IPY>KUHHBIA MasTHUK;
e  ompezeNeHUs TMOHATUH W (QU3WYECKHUX BEIMYWH: KOJIeOaTeIbHOE ABM)KEHHE, BOJIHOBOE JIBIDKEHHE, CBOOOIHBIC KOJeOaHWs, COOCTBEHHBIC KOJeOaHHWs, BBIHYXJICHHbBIC KOJICOAHWS,
pEe30HaHC, TIOTIepeYHast BOJIHA, IPOAOJIbHAS BOJTHA, CMEIICHHE, aMIUTATY 14, TIEPHUO/I, YacTOTa KoJeOaHnH, ITTMHA BOJTHBI, CKOPOCTh BOJTHBI;
e (hopMyIIBl: IeproIa KoleOaHUH MaTeMaTHIECKOT0 MasiTHUKA, TTEPHoa KoJIeOaHni IPYKHHHOTO MasTHIUKA, CKOPOCTH BOJTHEI.



Onucbvigams.
e  HaOIrogaeMble KOJIeOaHUs M BOJIHEL.
Il ypoBens
Bocnpouszeooums:
e  ompezercHHE MOAETH KoleOaTeIbHO CHCTEMBL,
e  ompezeTcHHE SBICHUH: Tu(pakius, HHTepPepeHIINS;
e  (QopMyIEI MAKCUMYMOB U MHHAMYMOB HHTEP()EPEHIIMOHHON KapTHHEI.
Ha yposne nonumanus
| ypoBeHb
Obvsacuamy:
®  MpOIECC YCTAHOBJICHUS KOJIICOAHUH MPY>KUHHOTO U MATEMAaTHUECKOTO MAaSTHUKOB, MPUYUHY 3aTyXaHHs KOJcOaHUA, MPEeBpaIllcHIE SHEPTHH MPH K0JeOaTEIFHOM JIBIIKCHHUH, MPOIECC
00pa3oBaHus OETYIIEH BOJHBI, CBOWCTBA BOJIHOBOTO JIBHXKCHUS, MPOLIECC 00pa30BaHus HHTEPHEPEHIIMOHHON KapTHHEI,
®  TpaHUIBI MIPUMEHAMOCTH MOJICIICH MAaTEMaTHYCCKOTO U MPYKMHHOTO MAsITHUKOB.
Ilpusooumsv npumepuol.
e  K0JeOaTEeIHHOIO M BOJHOBOTO JIBH)KCHUIA,
®  yueTa M UCMOJIb30BaHHs PE30HAHCA B IIPAKTHKE.
Il ypoBeHs
Obvscuamo:
e  00pa3oBaHHE MAKCUMYMOB M MUHHMYMOB HHTEP(PEPCHIIMOHHOM KAPTHUHBI.
Ha ypoene npumenenus 6 munuynwix cumyayusx
| ypoBeHb
Ymems:
®  TMPHUMEHATH POPMYIIBI IEPHUOJIA  YACTOTHI KOJICOAHNI MaTEMATHIECKOTO U PY>KHHHOTO MasiTHUKOB, JUTHHBI BOJHEI K PEIICHUIO 3a/1a9;
®  BBINIOJHATH HOJ PYKOBOJICTBOM YYHTES WIH IO TOTOBOW MHCTPYKIIUHU SKCIICPUMEHT 0 N3YUEHHIO KOJeOaHH MAaTEMaTHYECKOTO U MIPYKHHHOTO MasTHUKOB.
Il ypoBeHs
Ymems:
®  MPHUMEHATH POPMYIBI MAKCUMYMOB 1 MHHUMYMOB aMIUTHTYIBI KOJIeOaHUH K aHAIN3y HHTep(EPEeHIIMOHHON KapTHHEI,
®  YCTAaHABJIMBATh B TMPOIECCE MPOBEICHUS HCCIEIOBATEIBCKOTO SKCIICPUMEHTa XapaKTep 3aBUCHMOCTH IEpHONa KOJeOaHWH MaTeMaTHYeCKOTO W MPYXKHHHOIO MAasTHHKOB OT
apaMeTpOB KOJIeOATEIbHBIX CHCTEM.
Ha yposene npumenenus 6 HeCmanOapmuvlx CUMyayusx
| ypoBens
Knaccuguyuposamn:
®  BHJIBI MCXaHHYECKUX KOJICOAHUI U BOJTH.
Obobwams:
®  3HAHWA O XapaKTEPHCTHKAX KOJICOATEIILHOTO U BOJTHOBOTO JABMIKEHHIA, O CBOWCTBAX MEXAaHHMYCCKHX BOJIH.
Braoemw u 661mv 2omogvimu npumensamoy:
®  METO/bI ECTECTBCHHO-HAYYHOIO TIO3HAHKSI, B TOM YHCJIC UCCIICI0BATEIbCKUMN, K N3YUCHUIO 3aKOHOMEPHOCTEH KOJIe0aTeIbHOTO IBHKCHHSI.
Hnmepnpemuposams:
®  MpeanoJaracMble WM MOJyYCHHBIC BBIBOIBI.
Oyerusamnp:
®  KaK CBOIO JIATEILHOCTh B IMpoIlecce yaeOHOTro MO3HAHMS, TaK ¥ HAyYHbIC 3HAHUS O KOJICOATETLbHOM U BOJIHOBOM JIBHYKCHHH.

3. DJIeKTpOMarHuTHbIE KoJeGaHusl M BOJHBI (16 1)

| ypoBeHb



SIBnenue dnekTpoMarHuTHOW MHAYKIMH. OnbiTel @apaznes. MarauTHbIN oTok. Hanpasienne nHAYKIHOHHOTO ToKa. IIpaBwmio Jlenmna. B3anMoCBsA3b 3JIEKTPUYECKOTO W MAarHUTHOTO TIOJEH.
I'enepaTop MOCTOSIHHOTO TOKa.

Camounaykuus. UHAYKTUBHOCTB KaTyIIKH.

Konnencarop. Dnekrpuyueckast eMKOCTh KoHAeHcaTopa. KosiebarenbHblil KoHTYp. CBOOOAHBIE 3I€KTpOMarHUTHBIE KosteOanus. [IpeBpaleHnst SHepruu B K01e0aTeIbHOM KOHTYPE.

[epemennslii anekrpudeckuii Tok. Tpanchopmarop. [lepenada 31eKTpUIecKOl SHEPTUHL.

DNEeKTPOMAarHUTHOE IoJe. DHeprus 3JeKTPOMArHUTHOIO MOJsA. OJIEKTPOMarHUTHbIC BOJHBL CKOPOCTh pPAacHpOCTpaHEHUs SJIEKTPOMArHUTHBIX BOJH. Paauomepenada u panuonpueMm.
TeneBunenue.

OnexkTpoMarauTHas npupona cBera. CKopocTh cBeTa. Jucnepens ceera. BoiaHoBwe cBolicTBa cBeta. lllkanma 31eKTpOMarHUTHBIX BOJIH. BiusHIE 3JEKTPOMAarHUTHBIX M3TyYCHUH Ha JKUBBIC
OpraHU3MBI.

Il ypoBeHs

3aKoH 3JeKTPOMAarHUTHON MHIYKIIHH.

Mopnynsuus u aerektupoBanue. [Ipocreiimmii painonpueMHUK.

@DpoHTAaIbLHBbIE JJA00paTOPHbIE PA0OTHI
| ypoBeHb
4. VzyueHue ABICHUSA 3JIEKTPOMArHUTHON MHTKIUH.

JlabopaTopHbie ONbITHI

Habmronenue naTepdepeHIINN CBETA.
Hab0nronenue nucnepcuu CBeTa.

COopka IeTEeKTOPHOTO paAnONpHEMHHKA.
Uzydenue paboTel TpaHChOpMaTOpa.

HpeZIMeTHLle pe3ybTaThbl Oﬁy‘le]{l/lﬁ

Ha yposue 3anomunanus
| ypoBenb
Ha3zvieamo:
e  (usMuecKHe BEIMIMHBI U UX YCIOBHbIE 0003HAYCHUS: MArHUTHBIN 1OTOK (Dg), MHIYKTUBHOCTH MpoBogHKKa (L), anexTprueckas emxocth (C), ko3 dunuent rpancdopmarnuu (K);
®  ¢IMHMIIBI IEPEUNCIICHHBIX BbINIE (PU3NUECKUX BEINYNH;
®  MaNa30HbI YICKTPOMArHUTHBIX BOJH;
e  (u3MUECKHE YCTPOICTBa: reHepaToOp MOCTOSIHHOTO TOKa, TeHEPaTop EPEeMEHHOT0 ToKa, TpaHc(hopMarop.
Bocnpoussooums:
e  ompeAereHHs MOJENEH: HaeaabHbBIN KoneOaTenbHbIH KOHTYD;
e  Ompe/esieHUs TMOHATUI M (PU3NYECKUX BEJNYMH: 3JIEKTPOMATHUTHAS WHIYKLUS, MHAYKIIMOHHBIA TOK, CAMOMHAYKIIMS, DJIEKTPHYECKash EMKOCTh KOHJEHCATOpa, JJIEKTPOMAarHUTHbIC
KoJieOaHMs1, TEPEMEHHBIH EKTPUUECKHUI TOK, JJIEKTPOMATHUTHBIC BOJIHBI, 3JIEKTPOMArHUTHOE TIOJIE, TUCIICPCHS;
e npasuia: JIeHua;
e  (dopMyJbl: MarHUTHOTO TOTOKA, WHIYKTHBHOCTH IPOBOJHHMKA, €MKOCTH KOHJEHCATOpa, IepHoja 3JIEKTPOMArHUTHBIX KosieOaHuid, Kod(pduiueHTa TpaHcHOpMALUH, JIITHHBI
AJIEKTPOMAarHUTHBIX BOJIH.
Onucvieams.
e (yHmaMeHTaNbHbIE PU3NIECcKUe OonbIThl: Dapanes;
®  3aBHCHMOCTb EMKOCTH KOH/EHCATOPa OT ILUTOIIAIH [UIACTHUH, PACCTOSIHUSI MEKAY HUMH M HAJTMUIHSI B KOHAEGHCATOPE ANIICKTPHKA;
e  OMBITHI 11O HAOMIOACHUIO ABICHUH ANCIEpCHH, HHTEPPEPEHINH U JU(PaKINH CBETA;
e  [IKalTy 3IEKTPOMArHUTHBIX BOJIH.
Il ypoBens
Bocnpoussoouma:



e  onpezaencHUs GUINICCKUX BEIHMYUH: aMILUTUTYIHOE U ACUCTBYIOIICE 3HAYCHUS HAMIPSDKCHUS U CHJIBI TIEPEMEHHOTO TOKA.
Onucwvieams:
®  CBOICTBa 3JIEKTPOMATHUTHBIX BOJIH.
Ha yposne nonumanus
| ypoBeHb
ObvsicHaAmb:
e  (u3HUecKue ABICHUS: IEKTPOMArHUTHAS HHAYKINS, CAMOUHIYKIIHUS;
e  TIpollecc BOHUKHOBEHUS U CYIIECTBOBAHMS IEKTPOMArHUTHBIX KOJIeOaHUH B KOHTYpE, IPEBpaIleHHe SHEPTHH B KOJIeOaTeIbHOM KOHTYpE, TIpoiiecc 00pa30BaHMs U PacIpOCTPaHEHUE
AEKTPOMArHUTHBIX BOJH U3IYYCHUE U MIPHUEM 3JIEKTPOMArHUTHBIX BOJIH;
e  TIPUHIUN IEHCTBHSA M YCTPOUCTBO: TEHEpATOPa MOCTOSTHHOTO TOKA, TEHEpaTopa IMEpeMEeHHOTO TOKa, TpaHC(HOpPMAaTopa, NETEKTOPHOTO PaIHoIp MIEMHUKA;
®  TIPHHIHWN IEepeJad dICKTPUICCKOI SHEPTHH.
ObocHosblamb:
®  3JCKTPOMArHUTHYIO IPUPOIY CBETA.
Tlpusooums npumepuol.
®  HCIOJb30BAHUS JICKTPOMATHUTHBIX BOJIH Pa3HBIX THAMA30HOB.
Il ypoBeHb
Obwvsichsamo:
®  MPHUHIHUIBI OCYIIECTBICHUS MOIYJISIIIMN M JCTCKTUPOBAHUS PaTHOCUTHAIIA;
e poub 3kcriepumeHToB [epiia, A. C. [TomoBa u TeOPETHUECKUX HUCCIIeAOBaHIE MaKCBe/UIa B pa3BUTHH YUCHHsI 00 JICKTPOMArHUTHBIX BOJHAX.
Ha ypoene npumenenus 6 munuyHvix cumyayusx
| ypoBeHb
Ymems:
®  OmpeesITh HEU3BECTHBIC BEIMYMHBI, BXOSIIHE B (HOPMYJIBI: MATHUTHOTO MTOTOKA, HHAYKTHBHOCTH, KO3 QHUIHeHTa TpaHCHOpMAIIHH;
®  OmNpeesITh HANPABJICHHUE HHAYKIIMOHHOTO TOKA;
®  BBINOJHATH MPOCTHIC OMBITHI [0 HAOIIOACHUIO TUCTICPCHH, AUdpaKiiy U HHTEP(EPEHIIUH CBETA;
e (GopMyIHUpPOBATH 1[I U THIIOTE3Y COCTABIIATH IJIAH DKCIIEPUMEHTAILHOU PaOOTHI.
Tpumensams:
e  (QopMyIBI IeprO/Ia STEKTPOMATHUTHBIX KOJICOAHUH U JITMHBI SJICKTPOMATHUTHBIX BOJIH K PEIICHUIO KOJMYECTBEHHBIX 32124,
®  TIOJNyYCHHBIC MTPHU U3YYSHUH TEMBI 3HAHUS K PEIICHHIO Ka9eCTBCHHBIX 3a/1a4.
Il ypoBeHs
Ymems:
®  AHANM3HPOBATh M OLICHUBATH PE3YJIBTATH HAOIOICHHUS IKCIICPUMEHTA.
Ha ypogsne npumenenus 8 HeCmanoapmuuix CUmyayusx
| ypoBens
e  0000mAaTh pe3yNbTaThl HAOIOICHUI U TCOPETHICCKIX IOCTPOCHUIA;
®  INPHUMEHSATH [TOJTy4YCHHBIC 3HAHUS ISl OOBSICHEHUS SIBJICHUH U TIPOLIECCOB.
Il ypoBeHs
Cucmemamu3suposamow:
®  CBONCTBa 3JICKTPOMATrHUTHBIX BOJIH PAIHOAUANIA30HA U ONTHYCCKOTO IHAITa30Ha.
Obobwams.
e 3HaHUA 00 DIIEKTPOMATHUTHBIX BOJTHAX PA3HOTO IUama3oHa.

4. JneMeHTbI KBaHTOBO# du3nkn (124)

| ypoBeHn
Omneit Pesepdopna. [Inanetapaas Moaens aToMa.



CrekTpsl HCIyCKaHMS U HoriomeHns. CieKTpaibHbIN aHAIIH3.

SIBnenune paguoakTuBHOCTU. Anb(a-, 6eTa- 1 ramma-uznydenus. CocraB aromHoro siipa. [Ipoton u He#TpoH. 3apsia siapa. MaccoBoe yucno. M3oTons.

PanunoaxTtusHble npespamenus. Ilepuon nonypacnana. SlnepHoe B3aumoseiictBue. DHeprus cBs3u aapa. Snepusie peakuuu. [lenenue saep ypana. Llennas peakuus. SnepHslif peaktop.
Buonoruueckoe neicTBUE paJuOaKTUBHBIX U3TydeHUI 1 uX mpuMeHeHue. Cuetuuk ['elirepa. Jlozumerpus.

SnepHas 3HepreTUKa U NPoOIEMbl IKOJIOTHH.

Il ypoBens

SAsnenue pororddexra. ['mnoresa [Inanka. @otoH. POTOH M TEKTPOMArHUTHAS BOJIHA.

3aKOH PaANOaKTUBHOTO Paclaja.

JedexT Macchl i SHEPTeTHIECKUH BRIXOJ SACPHBIX peakunii. TepMosIepHbIe peaKni.

OneMeHTapHbIe YacTUIIbI. B3anMHbIE TpeBpalieHNs 3IEMEHTapHbBIX YaCTHUII.

IIpeameTrHble pe3yabTaThl 00y4eHUs!

Ha ypoene 3anomunanus
| ypoBeHb
Haszvieamuo:
®  TOHATHSA: CHEKTP, CIUIOMIHON M JIMHEHYATHII CIEKTp, CIIEKTP HCIYCKaHMs, CIEKTp MOTJIOIEHHS, IIPOTOH, HEHTPOH, HYKJIOH;
(bH3NYECKYIO BEMYKHY U €€ YCIOBHOE 0003HAYCHUE: TTOMIIOICHHAas 1032 u3ny4eHus (D);
SIMHUITY 3TOH (pru3mdeckoii BemuauHb: ['p;
MOJIETIN: MOZENb CTPOCHHUS aToMa TOMCOHa, TIIaHeTapHasi MOJIeNIb CTPOEHHs aToMa Pesepdopaa, MpOTOHHO-HEHTPOHHAS MOJEIb SApa;
¢m3nyeckne ycTpoiicTBa: Kamepa BruibcoHa, SiIepHBIH peakTop, aTOMHAs! JIEKTPOCTAaHIMS, cueTuuk [ 'elirepa.
Bocnpouszgooums:

e  ompezereHUs MOHATHH M (U3NYECKHMX BEJIMYMH: PaJHOaKTHBHOCTH, PAJNOAKTHBHOE M3ITydeHHe, aibda-, Oera-, raMMa-u3JIydeHue, 3apsJoBOE YHCIIO, MacCOBOE YHCIIO, W30TOI,
palfoaKTHBHBIE NPEBPALICHUS, IEPUOA MOTYPaciaaa, siAEPHBIC CHIIbI, SHEPTHsI CBS3M spa, sAepHas peakius, KpUTHYecKas Macca, IelHas sAepHas peakiys, IMOTJIOMEHHas /1032
M3ITyYSHHS, HIIEMEHTapHAs YacTHIIa.

Onucvisams:
e omnbIThl: Pesepdopaa no paccesuuto anbha-uactuil, onbIT Pezepdopaa o onpeeseHno cocTaBa pauoakTHBHOTO H3IYYEHHS;
e  IICMHYIO SACPHYIO PEaKIHIO.

Il ypoBeHs

Bocnpoussooums:

e  omnpeAeneHUs MOHATHH W (Pu3mdeckux BeMW4YHH: GoTO3(h(EKT, KBaHT, GOTOH, NePEKT MAaCChl, SJHEPIrEeTHIECKUH BBIXOJ SJICPHON PEaKINH, TePMOSJIepHas pPeaknus, dJIeMEeHTapHbIC
YaCTHUIIBl, aHTHYACTHIIBI, aHHUTHIISIINSA, aJIpOH, JICTITOH, KBapK;

®  3aKOH PaJHOAKTHBHOTO paclaja,

e (opmynsl: nedexTa Macchl, YJHEPTUH CBSA3H SAIpa.

Ha yposne nonumanus
| ypoBeHn
ObvsicHamy:
e  (usnyeckue SIBICHUS: 00pa30BaHUE CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB, CIIEKTPOB MCITYCKaHMs M MOTJIOIIEHHS, paIMOaKTUBHBII pacnall, JeJIeHHe sIep ypaHa;
npupoy anbda-, 6eTa- ¥ raMMa-n3IydeHHH;
IUTaHETAPHYIO MOJEIb aTOMa;
IIPOTOHHO-HEUTPOHHYIO MOJEIb A1pa;
MIPAKTUYECKOE UCIOIb30BAHUE CIIEKTPAIbHOIO aHAJIN3a U METOJJa MEYEHBIX aTOMOB;
IPUHIUI JeHCTBUS U yCTPOUCTBO: KaMephl BunbcoHa, siiepHOro peakropa, aTOMHOM 2JIEKTPOCTAaHIUH, cueTurka [ elirepa;
e  JeiicTBUE paAMOAKTUBHBIX U3JIyUY€HUH U UX PUMEHEHHE.
Tonumamy:
®  OTJIMYHME SAEPHBIX CUJI OT CUJI PAaBUTALIUOHHBIX U JJIEKTPUUIECKHUX;



®  NPUYUHEI BBHIJCICHHUS YHEPTUU MPH 00Pa30BAHUM Spa U3 OTACIBHBIX YACTHII WU TOTJIONICHUS SJHSPTUH [T PACHICIUICHUH SIpa Ha OT/1CIbHBIC HYKJIOHEI;
®  DKOJIOTMYECKHE MPOOJIEMBI U MPOOJIEMBI SIEpPHON 0€30NacHOCTH, BOZHUKAIOLINE B CBSI3U C MCIIOIb30BAaHUEM SIAEPHON SHEPTHU.
Il ypoBeHs
Tonumamo:
®  pOJB SKCIIEPUMEHTA B M3yUCHUN KBAHTOBBIX SIBIICHHIA;
®  pOJB MOJEJEH B IIPOLIECCe HAYYHOTO IMO3HAHMA (Ha IpUMepe MOJEIIeH CTPOSHHS aToMa | Spa);
®  BCPOATHOCTHBHIN XapaKTep 3aKOHA PaTHOAKTUBHOTO M3ITyUCHUS,
e  XapakTep M YCIIOBHS BOZHUKHOBEHUS PEAKIMH CHHTE3a JIETKHX SIIeP U BO3MOYKHOCTB MCIIOJIE30BaHHS TEPMOSICPHON YHEPTHH;
Ha ypoene npumenenus 6 munuunuix cumyayusx
| ypoBeHb
Ymemn:
®  aHANM3HWPOBATh HAOIIFOJaEMBIC SBJICHUS MM ONBITHI HCCIIeNOBAaTENeH M OOBSCHATD IPUYHHBI UX BO3HUKHOBEHUS U TIPOSIBIICHIS,
®  3aNKCHIBATH peakiuu anbda- u OeTa-pacmaos;
®  OmNpeAeTATh: 3apsANOBbIE U MacCOBBIC YHCIIA AJIEMEHTOB, BCTYMAIOUINX B SACPHYIO PEAKIHIO UM O0pa3yIOMIUXCS B €€ pe3yiabTaTe; MPOIYKTH SICPHBIX PEaKIUi WA XAMUYECKHE
AJIEMEHTHI AIep, BCTYMAIONINX B PEaKIHIo; IEPHO/I MOTypaciaia pagioakTHBHBIX DJICMEHTOB.
Ipumenams:
®  3HAHWA OCHOB KBaHTOBOH (DM3MKHM I aHAJIM3a U OOBICHCHHUS SABJICHUN MPUPOJIBI U TCXHUKH.
Il ypoBeHb
Ymems:
®  CIOJB30BATh 3aKOH PAJMOAKTUBHOIO PacHaja AJs ONpeAeTIeHUs YHCia PaCIaBIINXCA M HEPACHABIINXCS JIEMEHTOB U IIEPUO]] UX MTOJTypaclaja;
®  pacCcUUTHIBaTh Je(PEKT MACChl U SHEPTHUIO CBS3H sIIIED;
e  OOBACHATH YCTPOHCTBO, HA3HAUEHUE KAXKAOTO JIEMEHTa U paboTy SAEPHOTO PEaKTopa.
Ha ypoene npumenenus 6 HecmanOapmuvix cumyayusx
| ypoBeHb
Ymems:
®  AHANIM3MPOBATh KBAHTOBHIE SIBJICHUS,;
®  CpaBHMBATEH: S/ACPHBIC, TPABUTAI[MOHHBIE U DJIEKTPUIECKHE CHIIBI, IEHCTBYIONINE MKy HYKJIOHAMH B SAPE;
®  IIPUMEHATH 3HAHMSA OCHOB KBAHTOBOH (PM3MKH /U1 0OBSICHEHHUSI HEU3BECTHBIX paHee SBJICHUN U ITPOI[ECCOB.
Il ypoBeHb
Hcnonvzoeams:
e  METOIbl HAYYHOTO MO3HAHWS: SMIUpUYECKHe (HAONIOJICHHE W DKCIEPUMEHT) M TeopeTHYecKue (aHaiam3, o0OOIICHHE, MOJICITHUPOBAHWC, aHAJOTHS, WHIYKIWSA) NP H3yYCHHUH
9JIEMEHTOB KBAaHTOBOW (DHU3UKH.

5. Bcesiennas (8 4)

| ypoBens

Crpoenne 1 Macitadbl BeeneHHOH.

['eonieHTpHYECKas U TeIMONICHTPUIECKAst CHCTEMBI MUpa. 3aKOHBI ABIKeHHA TutaHeT. CTpoeHue 1 MaciuTabbl COTHEYHOH cuCTeMBbl. Pa3Mepkl miaHerT.
Cucrema 3emnst-Jlyna. [Tpunussl.

Bunumoe nuxenue minanet, 38e31. Comnnua, Jlynsl. @a3zel JIyHsl.

ITnanera 3emms. JlyHa — ectecTBeHHbIH cnyTHUK 3emnu. [InaneTs! 3eMHOM rpynmsl. [I1aHeThI-TUTaHTEI.

Mannsle Terna CoaTHEYHOM CHCTEMBEL.

CoHeuHast cuCTeMa — KOMIUIEKC TeJl, HMEIOIINX 001ee mporucxoxkaenne. CneKkTpalbHbIH aHa i3 HeOSCHBIX Tell.
Il ypoBenn

JIBIDKEHHE KOCMUYCCKUX OOBEKTOB B I0JIC CHUJIBI TATOTCHUS.

Hcmonk30Banne pe3yabTaTOB KOCMUYECKUX UCCIICIOBAaHUM B HAYKE, TEXHUKE, HAPOJHOM XO3SHCTBE.



@poHTAIbLHBIE JIA00PATOPHBIE PA0OTHI

5. Ompezenenre pa3MepoB JIyHHBIX KPaTepoB.

6. OmpezneneHye BBICOTHI M CKOPOCTH BBIOpOCa BellecTBa U3 ByJikaHa Ha ciyTHuke FOmurepa Ho.

JlaGopaTopHBbIii ONBIT

W3zyyenue dororpaduii miaHeT, KOMET, CITyTHUKOB, MOJTYYEHHBIX C IIOMOILBIO HA3€MHBIX U KOCMUYECKUX HaOII0ICHHUH.

IIpeameTrHble pe3yabTaThbl 00y4eHUs!

Ha yposne 3anomunanus
| ypoBenb
Haszvieams:
e  (usMUeCKHE BEIMYMHBI M UX YCIOBHbIC 0003HAYCHUS: 3Be3/[HAsl BeJr4yKHA (M), paccTosHUE 10 HeOecHbIX Te (F);

®  CIOMHHIBI 9TUX PH3NYSCKUX BEIHYUH;
e  1oHATHS: co3Be3nus borpias Measenuua u Manas Mensenuua, miaHetsl COTHEYHOH CHCTEMBI, 3BE3IHbIEC CKOIUICHNS;
®  aCTPOHOMHYECKUE NPHOOPHI U YCTPOMCTBA: ONTHYESCKHE TEJICCKOIBI H PaIUOTEICCKOIIBI;
e dazsl JlyHsr
®  OTJIHMYHE TEOLCHTPHYCCKON CHCTEMBI MUpa OT IeJIMOLCHTPHYCCKOM.
Bocnpouszeooumy:

e OmpeAelcHHs IOHATHI: acTPOHOMHYECKas CAWHHWIA, CBETOBOH TON, 30IMaKAIbHBIC CO3BE3IWsA, TCOICHTPHYECKAas M TEeIHOLCHTPUYECKAs CHCTEMBl MHpa, CHHOIUYECKUH U
CHUICPHYCCKIHA MECHIT;
®  TIOHSTHS COJHEYHOTO W JIYHHOTO 3aTMCHUIA,
e  SBICHWS: IPUINBOB U OTIUBOB, METEOpa Ml METCOPHTA.
Onucwvieams:
e  Ha0IIOJaeMoe CyTOYHOE JABIDKCHHE HeOSCHOI chepsr;
BHAMMOE TIETIICO0pa3HOe IBIKECHHUE TUIAHET;
TCOICHTPHYECKYIO CHCTEMY MUPA;
TeITHOICHTPHYECKYIO CUCTEMY MUPA;
n3MeHeHnue Qa3 JIyHsr;
e  BmkeHue 3emiu Bokpyr CoiHua.
Il ypoBeHs
Bocnpouzsooums.
®  TOPSAJOK pacnojoxeHus mianeT B ColIHEUHON cucTeMe;
®  U3MEHEHHUE BUAa KOMETHI B 3aBUCUMOCTH OT paccTosiHus 10 ConHua.
Onucwvieams:
®  DJIEMEHTHI JYHHOI MOBEPXHOCTH;
e  sBJIECHHE MPELECCUH;
®  U3MEHEHHUE BUJAa KOMETHI B 3aBUCUMOCTH OT paccTosiHus 10 ConHua.
Ha ypogne nonumanus
| ypoBeHb
Ilpusooums npumepuol.
e  HeOeCHBIX TEJI, BXOIIIINX B COCTaB BcereHHoii;
IJTAHET 36MHOM TPYIITBI U TJIaHET-TUTaHTOB;
Maibix Tej1 COTHEUHONW CHCTEMBI,
TEJIECKOTIOB: PePPAKTOPOB U PEPIIEKTOPOB, pATUOTEICCKOTIOB;
Pa3IMYHBIX BUIOB H3ITy4eHHUsT HEOCSCHBIX TeET,



®  Pa3IMYHBIX 110 (POPME CITyTHUKOB IJIAHET.
Obvacuams:
e  mereo0pa3HOe IBIKCHUE IIAHET;
BO3HMKHOBEHHE TIPHIIMBOB Ha 3eMIIc;
JIBIDKCHHUE TTOJIFOCA MUPA CPENH 3BE3;
COJIHEYHBIC W JIyHHBIE 3aTMEHUS;
SIBIICHUE METEOPa;
CYIIECTBOBAHNE XBOCTOB KOMET;
®  WCIIONb30BAaHME PA3INYHBIX CITyTHUKOB B ACTPOHOMHH M HAPOIHOM XO35HCTBE.
Oyenusamo:
®  TEeMIepaTypy 3BE3J IO UX ILBETY.
Ha ypoene npumenenus 6 munuunblx Cumyayusix
| ypoBens
Ymemn:
®  HaxoAWTh Ha HeOe HanboJee 3aMETHbIC CO3BE3/MS U IPKHE 3BE3/IBI;
e  ONHCHIBATH: OCHOBHBIE THUIIBI HEOECHBIX TEJ U SABICHUH BO BeeneHHOH, 0CHOBHBIE 00BEKThI COTHEYHOH CHCTEMBI, TEOPHH POUCX0XIeHNST COHEYHOH CHCTEMBI,
e  OIperneriTh pa3Mepsl 00pa3oBaHuil Ha JlyHe;
®  PAcCUUTHIBATH JaTy HACTYIUICHUS 3aTMCHNUI;
e  00OCHOBBIBAThH HCIIOIb30BAaHNE HCKYCCTBEHHBIX CITyTHHUKOB 3eMJIM B HAPOIHOM XO3SIHCTBE M HAYYHBIX UCCIIECOBaHUSAX.
Il ypoBeHs
Ymems:
®  [POBOJUTH NPOCTEHIINE ACTPOHOMHYECKUE HAOIIOICHNS;
e 00BsACHATH: M3MeHeHus (a3 JIyHbl, pa3uure Mex/1y TeOlEeHTPHYECKON U FeJIMOLEHTPHYECKOH CHCTEMaMH MHUPa;
®  ONHUCHIBATH: OCHOBHBIE OTJIMUMS IUIAHET-TUTAHTOB OT IUIAaHET 3eMHOM Ipymibl, u3uuecKue nporeccsl oopasoBanusi CONHEUHOIH CUCTEMBI.
Ha yposne npumenenusn ¢ necmanoapmuvix cumyayusax
| ypoBeHb
Obobwams.
e  3HaHMA: 0 PU3NYECKUX PA3INYMSIX IUIAHET, 00 00pPa30BaAHMH IIAHETHBIX CUCTEM Y JPYTHX 3BE3I.
Cpasnusamy:
e  pa3Mmepbl HeOECHBIX Tell;
e  TeMIepaTyphbl 3Be3/1 Pa3HOTO LBETa;
®  BO3MOXXHOCTH Ha3€MHBIX M KOCMHUUYECKHX HAOIIOCHUI.
Tpumensams:
®  [OJyYCHHBIE 3HAHUS ISl OOBSICHEHNS! HEU3BECTHHIX paHee HeOECHBIX SIBIICHUH 1 TIPOLIECCOB.

6 IloBTOpPeHUe 5u.



Ilepeuens 1abopaTopHbIX padoT B Kypce pusuku B 9 Kiacce

Tewma mabopatopHOit paboThI

9 kjacc

1 | UccienoBanue paBHOYCKOPEHHOTO MPSAMOJIUHEHHOTO ABUKEHUS

2 | U3yuyenue koiebaHU MaTEMaTHYECKOTO U MPYKHMHHOTO MasiTHUKA

MasiTHHKa

3 N3mepenne ycKkopeHus: CBOOOJHOTO MaieHHs C IIOMOIIBI0 MaTEMAaTHYECKOTO

4 | V3yuyeHne MarHUTHOTO MOJIs TIOCTOSTHHBIX MarHUTOB

5 | COopka 3JIeKTpOMarHuTa 1 ero UCIbITAaHUS

6 | M3yueHne AeWCTBUS MarHUTHOTO IOJISL HA TPOBOTHUK C TOKOM

7 | U3yuenue paboThl 3JIEKTPOJBUTATENISI IOCTOSHHOTO TOKA

8 | Onpenenenne pa3MepoB JIYHHBIX KPaTepoB

Pacnipenesienune cogep:kanue Kypca pusnku B 9 Kiacce
Ne Tema kypca Gpusuku Ko-Bo yacoB
9 kJaace

1 IToBTOpEHME 2
2 3aKOHBI MEXaHUKHU 37
3 Mexannueckre KoueOaHus ¥ BOJTHBI 8
4 DJIEKTPOMAarHUTHBIE SIBICHUS 21
5 DneMeHThl KBaHTOBOM (pU3MKHU 21
6 Bcenennas 8
7 IToBTOpEeHNE 5
8 Bcero 102




no

©COoNO U AW

MartepuaiabHO-TeXHHYECKOE U YUeOHO-MeTOIHYeCKoe odecnedeHHe 00pa3oBaTeIbLHOI0 Mpoiecca
Yueono-memoouueckoe ooecneuenue

JIuteparypa 118 VUEeHUKA

®dwusuka . 9 knacc.: yaeOHuk it oomeodpazoBarenbHbix yupexaenuit/ H.C.Ilypsimesa., H.E.BaxeeBckas, B. M. Uapyrun — M.:/Ipoda, 2019.

Jluteparypa s YUATEIS

®dusnka . 9 knace.: yaeOHUK s obmeoopazoBatensubix yupexxaenuii/ H.C.Ilypeimesa., H.E.Baxeesckas, B. M. Hapyrun — M.:[lpoda, 2019.

«COopHuk 3ana4 no ¢uzuke: 7-9 xi.: k yueouuky A.B. Ileppimkuna «®usuka — 7, 8, 9»/ A.B.Il€peiukun; coct. I'.A. Jlonmnosa — 11-e uza., nepepad u
nmon. — M.: UsnasennscTBO «OK3aMeny, 2019,- 269c¢.

COopHuUK KauecTBEHHBIX 3a1a4 1o usuke: ang 7-9 k. obieobpazoBareabHbIX yupexaenuii /A.E.Mapon, E.A.Mapon.-M.: [Ipoceemienue, 2018;

A.E. Mapon, C.B. Ilo3oiickuii «COOpHHK BOITPOCOB U 3a/1a4 1o pusuke» 7-9 kimacc. YuedbHoe nocoodue. . — M.:/Ipoda.

MynpsTumeiiaunitnoe npunoxenue k yaueouuky(7, 8, 9 ki.) H.C.Ilypsimena., H.E.Baxeesckas — M.: Ipoda, 2021

JlaboparopHubie paboOThI 110 U3MKE § KITacchl. DIEKTPOHHOE YueOHOE H3/IaHHE.

[IpoBepouHbie U KOHTPOJIbHBIE paboThl. Y4yeOHoe nocodue. H.C.Ilypeimena., O.B.JIebeaeBa — M.: [Ipoda.

®usuka. Pabouas terpanp. 9 kiacc (aBropsl H. C. Ilypsimuesa, H. E. Baxxeesckas, B. M. Uapyrun).

®dusnka. Meroanueckoe nocobue. 9 knacc (arops! H. C. Ilypeiuesa, H. E. Baxeesckas, B. M. Hapyrun).

I/IHd)ODMaHI/IOHHO-MeTOI[I/I‘IGCKOC obecneueHue

e ®denepanbHbIN rOCyIapCTBEHHbBIN 00pazoBaTenbHbIN CTaHJIapT [D51eKTpOHHBII pecypc]. - Pexxum JOCTyna:

http://standart.edu/catalog.aspx?Catalog=227

Caiit MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit denepanunn// opunuanbhelil caidT. — Pesxxum noctyna: http://mMmunoO6pHayku.pd/

Metoanueckas ciayx6a. M3natensctBo « BMHOM. Jlabopatopust 3HaHui» [DnekTponubiii pecypc]. — Pexum goctyna: http://metodist.lbz.ru/

dusmKa: exXeHEILIbHOE YUeOHO-METONUECKOe TpHIoKeHne K rasere «IlepBoe centsiops». http://fiz.Iseptember.ru.

denepanbHOE TOCYAIapCTBEHHOE yupekaeHue «[OCyTapCTBEHHBI HayUYHO-HMCCIICAOBATCILCKANH WHCTUTYT HWH(OPMAIMOHHBIX TEXHOJIOTHH U

TesleKoMMYHUKarui»: http://www. informika.ru/

e [lyreBoautens «B MUpe HAYKH» VTSt IIIKOJIbHUKOB:
http://www.uic.ssu. samara.ru/~nauka/

e Meraranuknoneaus Kupumia u Medonus: http://mega.km.ru/

e Caiir sHiukuoneuid: http://www.encyclopedia.ru/

e  DJCKTPOHHBIC 00pa30BaTe/IbHbIE PECYPCHl K yueOHnKaM B Enunoit komteknnn Www.school-collection.edu.ru



http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://fiz.lseptember.ru/
http://www/
http://informika.ru/
http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.encyclopedia.ru/
http://www.school-collection.edu.ru/

KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHMUE no ®U3UKE 9 knace

n/n

Tema ypoka

Koanuect
BO 4aCOB

Jarta npoBenenus

ITo n1any DakTHYeCKU

I[HoBTOpenne 2 yaca.

1/1

IToBTOpenne matepuana 8§ kinacca. Uuctpykrax mo Th

Oa
96

2/2

BxonHasi KOHTpoJIbHAsA padoTa

9a
96
98

PA3JIEJI 1. 3AKOHbBI MEXAHUWKM (37 yaca)

OcHoBbI KHHeMATHKH (13 yacoB)

3/1

OCHOBHbIE NOHATHSA MEXaHUKU. PaBHOMEpPHOE MPSIMOJIMHENHOE IBHXKCHHE

9a
96
9B

412

OTHOCHUTENIHLHOCTh MEXaHUYECKOT O JABHKCHUA

96
9B

5/3

CKOpOCTB TCJia IPpU HEPABHOMCPHOM JIBUIKCHUHN

O9a
96
98

6/4

Yckopenue. [IpsiMonnHeiiHOe paBHOYCKOPEHHOE IBUKEHHE.

96
9B

7/5

I'paduxy 3aBUCUMOCTH CKOPOCTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBH>KEHUH

O9a
96
98

8/6

IIepemenienue npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU

Oa
96
9B

97

JlaGopaTopHast padora Ne 1 «HcciienoBanne npsiMOJINHEHOT0 PABHOYCKOPEHHOT 0

ABUKCHUS

Oa
96
9B

10/8

CB00OHOE ITaIEHUE TEI

Q9a
96
9B




11/9

CamocrositenpHas padora Nel o Teme «lIpsimonnHeliHOE HEPaBHOMEPHOE JIBIKECHHUEC)

Oa
96
9B

12/10

PaBHOMEpHOE BMKEHHE MAaTEPUATBHON TOUKH MO OKpY>XKHOCTH. [leprona n gacTora oOpareHus

Oa
96
9B

13/11

Pemienne 3ajga4d 110 TCME ((PaBHOMCpHOC JABHXXCHHC MaTepHaJ'ILHOfI TOYKHU IO OKPYXKHOCTU»

Oa
96
9B

14/12

Pemienne 3ajga4d 110 TCME ((PaBHoyCKOpCHHOG JABHXXCHHUC. CBO6OI[H06 naacHue TCi»

Oa
96

15/13

Kountpoabhas paGora Ne 1 «3aKoHbI IBMKEHHS TeJD)

9a
96
9B

OcHoBbl JuHaMuKkH (14 yacoB)

16/1

Uccnenopanus INanunes. MHepuuanbHble CUCTEMBI OTYETA

9a
90
9B

17/2

ITepBbriit 3akoH Hpl0TOHA-3aKOH UHEPIIMH.

9a
96
9B

18/3

Pewenue 3anau no teme «llepBbiii 3aKkoH Hpl0TOHA-3aKOH MHEPIIUN»

9a
96
9B

19/4

BsaumopelictBue Tein. Macca Tena

9a
96
9B

20/5

Cuna. Bropoii 3akon Hetorona

9a
96
9B

21/6

Pemienue 3anay no teme «Cuna. Bropoii 3axkon Hetotona»

9a
96
9B

2217

CroKeHne CHl.

9a
96

23/8

Tpertuii 3akon HproToHa

9a
96
9B

24/9

CamocrosTenpHas padota Ne2 1o TemMe «3aKOHBI IBUKCHUS)

9a




96
9B

25/10

JIBI>KeHNe NCKYCCTBEHHBIX CIIyTHUKOB 3emiin. HeBecoMocCTh U meperpysku

9a
96
9B

26/11

I[BI/I)KGHI/IC mona I[CﬁCTBI/IGM HCCKOJIbKHUX CHJI

9a
96

27/12

Pemienne 3a7a4 Ha TCMY ((I[BI/DKGHI/IC TCI 110 JCHUCTBHEM HECKOJIBKUX CHII»

9a
96
98

28/13

Pemrenne 3agau: «JIBmKeHHE TE IO ACHCTBUEM HECKOIBKUX TEID»

9a
96
9B

29/14

Kountpoabnas pa6ora Ne2 no teme «OCHOBBI THHAMUKN

9a
96
9B

3akoHbl coxpaHeHusi B MexaHuke (10 yacos)

30/1

Nmnynbc Tena

9a
96
9B

31/2

3aKkoH COXpaHCHHA UMITYJIbCa

96
9B

32/3

Pemenue 3anad Ha TeMy «Mmynbe, 3aKOH COXpaHEHHs] UMITYJIbCa

9a
96
9B

33/4

PeakTuBHOC ABMKEHIE

9a
96
9B

34/5

Mexannueckas padbora. MomHocTh. DHEprust

9a
96
9B

35/6

Pemenue 3amau «Pabora. MomHoCTh. DHEPTHSD»

9a
96
9B

36/7

CamocrositensHast pabota Ned «Pabota. MomHOCTb. DHEprus»

9a
96
9B

37/8

3aK0H COXPaHECHHSI SHCPTHH

9a
96
9B




38/9

Perenue 3a1a4 Ha TeMy «3aKOH COXPAHECHUS SHEPTHID)

9a
96
98

39/10

Kontpoabnas padora Ne 3 «3aKoHbl B3aUMOAeCTBUSA Te»

9a
96
9B

MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI (8 yac

40/1

HCpI/IOI[ KoJIeOaHUH MaTEMAaTHYECKOro U MIPY>XXUHHOT'O MasgdTHHUKaA.

9a
96
98

41/2

JladopaTtopHas padora Ne 2 «3yuenue koje0aHUil MATEMATHYECKOr0 M MPYKUHHOTO
MasiTHUKA»

9a
96

42/

JlaGopatopHasi pabora Ne 3 «M3mepeHune yCKOpeHUsA CBOOOTHOIO NMaJJeHUsA C IOMOIIbIO
MAaTeMAaTUYECKOTr0 MasiTHUKA.

9a
96
9B

43/4

Brinyxxaennsie konebanus. Pesonanc

9a
90
9B

44]5

MexaHuuecKkue BOJIHEI

9a
90
9B

45/7

CBolicTBa MEXaHUYECKUX BOJIH

9a
96

46/8

Koutpoabnas padora Ne 4 «Mexanuueckue KoJjie0aHusi U BOJHbD)

9a
96
9B

Paznen 2.9JIEKTPOMAI'HUTHBIE SABJIEHUS (21 yacos)

47/1

SIBiEeHUE 3EKTPOMATHUTHON UHIYKLIIUN

9a
96
9B

48/2

MaruuTHEBINA TOTOK

9a
96
9B

49/3

Pemntenne 3amau « MarHuTHBIIA HOTOKY

9a
96

50/4

Hanpasnenue nunnykimonHoro Toka. Ilpasuo Jlenna

9a
96
9B




51/5

Pemenue 3amau «Hamnpapienre MHIYKIIMOHHOTO TOKa

9a
96
98

52/6

Pemenue 3anau «IIpaBumno Jlenmna»

9a
96
9B

53/7

Pemtenne 3amau

9a
96
9B

54/8

CamocrosTensHast pabota Ne 4 « DneKTpoMarHUTHBIC SIBICHHUSD

9a
90
9B

55/9

CaMOUHIYKITUS

9a
96

oR

56/10

Kounpgencarop

9a
96
9B

57/11

KonebarensHblit KOHTYp. CBOOOHBIE 3]I€KTPOMArHUTHBIE KOJIEOAHHS

9a
96
9B

58/12

Pemienne 3aga4d 110 TeMe ((3J'IeKTpOMaFHI/ITHLIG SBJICHUS»

96
9B

59/13

Koutpoabnas padora Ne 5 «1eKTpOMAarHuTHbIE ABJIEHUSI»

9a
96
9B

60/1

BBIHy)K}_IeHHI)Ie QJICKTPOMAIrHUTHBIC KoJleOaHus

9a
96
9B

61/2

IlepeMeHnHEI# dnekTpudecKuii ToK. TpaHchopmarop

9a
96
9B

62/3

Tlepenaua snexkTpuyueckoil s3HEprun

9a
96
9B

63/4

SHCKTpOMaFHI/ITHHe BOJIHBI

9a
96
9B




64/5

Hcmonp30BaHue 3JEKTPOMArHUTHBIX BOJIH TS Tiepeadn HHPOPMAaIIHH.
CBoiicTBa 3EKTPOMArHUTHBIX BOJ

9a
96
9B

65/6

DneKTpoMarHuTHas MPUPOJIa CBETA

9a
96
9B

66/7

[ITkana 37€KTPOMarHUTHBIX BOJIH

9a
96
98

67/8

Pemienne 3a7a4 Ha TCMY ((3J'IeKTpOMaI‘HI/ITHI>IC KOJIeOAHUSI ¥ BOJIHBDY

9a
96

68/9

KonTpoabnas padora Ne 6 «neKTpOMarHuTHhIE KOJI1eOaAHUS U BOJTHBD)

9a
96
9B

PA3JIEJI 4. DJJEMEHTHI KBAHTOBOM ®U3HUKH (21 4acos)

69/1

doroaddext

1

9a
96
9B

70/2

CTpOGHI/Ie aTomMa. CHeKTpLI HCITYCKAaHUS U MOTJIOIICHHAS

9a
96
9B

96
9B

71/3

Pemenue 3anau «Doroaddext. CrpoeHue aromay

9a
96
9B

72/4

PannoakTuBHOCTL

9a
96
9B

73/5

CocTaB aTOMHOTO Aapa

9a
96
9B

74/6

P AINO0AKTUBHBIC TPCBPAILICHUS

9a
96

7517

Pemienne 3aa4 Ha TCMY «pPaJuOAKTUBHBIC IIPCBPAILICHUA»

9a
96
9B

76/8

CamocrosTenpHas padota NeS mo Teme «PaanoakTUBHEIE TIPEBPAIICHUS)

9a
96




98

77/9

S nepHble CUITBI

9a
96
9B

78/10

79/11

HHCpHHC pCaKkuuu.

Hdedekt macchl. DHEpreTHUECKH BBIXOA SACPHBIX PEAKIIUHA

9a
96
98
9a
96

80/12

Pemrenue 3agau na Temy «Snepusie peakiun. Jedext Macchl.
DHepPreTUUeCKUil BBIXO/ SISPHBIX PEeaKIUil

9a
96
9B

81/13

Henenue sinep ypana. Llennas peakuus

9a
96
9B

82/14

Pewenue 3anau «lenHas peakuus»

9a
90
9B

83/15

CamocrosrenbHast pabota Ne6 «SnepHble peakium»

9a
90
9B

84/16

SnepHslil peakTop. SlnepHas sHepreTuka

9a
96
9B

85/17

TepmosinepHble peakuun

96
9B

86/18

I[eﬁCTBHe PAaANOAKTUBHOI'O U3JIYUYCHHA U €0 IPUMCHCHHUC

9a
96
9B

87/19

DleMeHTapHbIC YaCTHIIHI

9a
96
9B

88/20

Pemenwne 3amau mo Teme «CTpoeHHe aToMa U aTOMHOTO siipa. Vcronp30BaHne 3HEPTUH aTOMHBIX
aaep»

9a
96
9B

89/21

Koutpoabnas padora Ne 7 «1eMeHThI KBAHTOBOI TEOPUI»

9a
96
9B




PA3JIEJI S. BCEJIEHHASI (8 uacoB)

90/1

Crpoenue u Maciitadbl Beenennoit

9a
96
9B

91/2

PazButue HpeL[CTaBJ'IeHI/Iﬁ 0 CUCTEMEC MUpa. CTpOCHPIe u MaciTabbl CONTHEUHOH CUCTEMEI

9a
96
98

92/3

Cucrema 3emis - JIyna

9a
96
98

93/4

duznyeckas MpuUpo/ia MIAHETH 3eMJII U €€ ECTECTBEHHOTO CITyTHHKA- JIyHBI.
JladopaTopHasi padora Ne 5 «OnpenesieHre pa3MepoB JYHHbIX KPaTepoB»

9a
96
9B

94/5

IInanetsl. JlabopaTopHas padora Ne6 «OnpenesneHue BbICOThI M CKOPOCTH BbIOpOCa BellecTBA U3
ByJKkaHa Ha cnyTHUKe IOnuTepa Uo»

9a
96
9B

95/6

Mauisie tena Conaeunoit CuCTEMBI

9a
96
9B

96/7

CoJtHeuHas CHCTEeMa— KOMIUIEKC TeJl, UMEIOIIUX o0Iiee mpoucxoxaeHue Mcnonp30Banue pe3yibTaToB
KOCMHYECKHUX MCCIIEIOBAHUM.

9a
96
98

97/8

KonTpouabnas padora Ne 8 «Bcenennas»

9a
96
98

HTorosoe noBropeHue 3a Kypc 0CHOBHOI IKO0JIbI (5 yacoB)

98/1

duznyeckas KapTrhHa MUpa. CDI/I3I/IKa, Hay‘lHO-TGXHI/I‘IGCKI/Iﬁ nporpecc u HpO6J’IeMLI 3KOJIOIrMn

9a
96
98

99/2

Mexannueckue siBJeHHS. 3aKOHBI TOCTOSHHOTO TOKa

9a
96
98

100/3

JlaBrieHme B *KUIKOCTAX U Tazax. DIEKTPOCTATHKA

9a
96
98

101/4

HroroBasi KOHTPOJIBLHAs padoTa

9a
96
9B

102/5

Odo0mamuii ypok

9a
96
9B




MepeyeHb y4eObHO-METOANYECKOrO U MaTepuarnibHO-TEXHUYECKOro obecnevyeHus

Onsa yunTtens:

Onsa y4yeHuka




1.®usuka. Metogndeckoe nocobue. 9 knacc

(aBTOpPBLI H. C. lNypbIweBa,

H. E. BaxeeBckas).

2.Mporpammbl s obeobpasoBaTenbHbIX yupexaeHui «Pusnka.
AcTtpoHomus. 7-11 knaccel/cocT. B.A. KoposuH, B.A.Opnos. —

M.:Opoda, 2014

1. Pusmka. C60pHMK BONPOCOB 1 3adav.

7—9 knacchbl (aBTopbl A. E. Mapoh, C. B.

Mo3sovickuin, E. A. MapoH).

1.

MynbTUMeANIAHOE MPUITOXKEHNE K YHEOHUKY

CnucokK HarnsaaHbIX nocooun

Tabnuubl obLwero HasHa4YeHus

1.

(CW).

1.

MexxayHapoaHas cucteMa eauHuL,

MpucTaBku Ans o6pasoBaHUsa AECATUYHBIX KPaTHbIX U OOMNbHbIX
euHNL,.

dusnyeckme NoCTosAHHbIE.
LLikana anekTpoMarHUTHbIX BOJSIH.

MpaBuna no TexHuke GesonacHoCTN Npu paboTe B kabuHeTe
PUINKN.

Mepbl 6e30nacHOCTM Npu NOCTAHOBKE U NpoBeaEHUN
nabopaTopHbIX paboT Mo ANEKTPUYECTBY.

OneKkTpPOoHHbIe yYebHble n3gaHus

1.

dusmka. bubnmorteka HarnggHbIX nocobun. 7—11 knacchbl (Noa
penakumen H. K. XaHHaHoBa).

JTabopaTtopHble paboTbl N0 dunanke. (BUpTyanbHasa durandeckas
nabopaTtopus).

1.®umsumka. 9 knacc. YyebHuk (astopbl H. C.
Mypbiwesa, H. E. BaxeeBckas).

2.®u3snka. Paboyasa Tetpagb. 9knacc (asTopsl H. C.
Mypblwesa, H. E. BaxeeBckas).

3.®Pusmka. C60pHMK BONPOCOB 1 3agay. 7—9 knacchl
(aBTOpb!l A. E. MapoH, C. B. lNMo3sownckui, E. A. MapoH).

4. MynbTumegumnHoe
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