rocy1apcTBeHHoe 010/zkeTHOe 001eo0pa3oBaTebHoe yupexkaenne Camapckoii o01acTu
cpenHsis o0meodpasoBaTenbHas mKoJ1a «O0pa3oBarebHbI HeHTP» noc. [lonskoB
MYHMIMIAJIbHOro paiioHa boubmedepuurosckunii Camapckoii odjacTn
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[Iporpamma ©6azoBoro ypoBHS [uis 7-9 KJIaccoB COCTaBi€HAa Ha OCHOBE:

®denepanbHOrO

rOCYAapCTBEHHOI0 00pa30oBaTeNbHOrO cTaHmapra u ABTOpckoil mporpammbl A.B. IlepbimkuHa mo
¢usuke s 7-9 knacco. Ilporpamma ocHoBHOro obmero obpasoBanusi. ®usmka 7-9 Kiaccel
Astopsl: E.M. I'yrauk. A.B. [lepeimikun, H.B. ®unonosuy, M.: «lIpocsemenne», 2015 r.
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PABOYASA ITIPOI'PAMMA 110 IPEJIMETY «®U3UKA»»

PaGouas mporpamma 1o (pu3MKe COCTaBICHA B COOTBETCTBUU:

o ®denepanpHbIM 3ak0HOM "O06 00pazoBanuu B Poccuiickoii @enepamuu” ot 29.12.2012
N 273-®3 (c u3MEHEHHUSIMH);

e @enepanbHBIM roCyIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHusl, YTBEPKICHHBIN NprKa3oM MUHHCTEpCTBa 00pa30BaHUs M HAYKH
Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897

e «O BHeceHMM U3MEHEHMH B IpuKa3 MunucrepcTBa oOpa3oBanus U Hayku PD ot
17.12.2010 . Ne 1897 «O06 yrBepx)acaun (heaepaabHOTr0 rocyaapCcTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIIET0 00pa30oBaHUM:

e [lpuka3 Muno6puayku Poccuu ot 29 nekabpst 2014 r. Ne 1644 u npukas ot 31
nexadpst 2015 r. Nel57.

Hcnonb3yemblie yueOHUKH:
e  VYuyeonuk: A.B.Ileppikun. ®usnka. 7 knace. «poda», M., 2016.
e  VYuyeonuk: A.B.Ileppiukun. ®usnka. 8 knace. «/Ipoda», M., 2016.
e VYuyeonuk: [leppimkun A. B., EM.I'yrauk. ®uszuka. 9 knacc. «/Ipoda», M., 2017

KosanuecTBo 4yacoB A/1s1 peajiu3anuy NporpaMmbl

Kanacc KoJsimyecTBO 4acoB B roj Koun4yecTBO y4eOHBIX YaCOB B He/leJI10
7 68 2
8 68 2
9 102 3
UTOro 238

Leap peanuzauuu nporpaMmmsi.

enu n3ydyenns GpU3MKA B OCHOBHOM IIIKOJIE CIEAYIOIINE:

* YCBOEHHE YYaIIUMUCS CMbICIa OCHOBHBIX HayUHBIX OHSITHIA U 3aKOHOB (PM3UKH, B3AUMOCBSI3U
MEXAYy HUMH;

* (opMupoBaHUE CHCTEMbI HaAyUHBIX 3HaHUH O MPUPOJE, €€ PyHAAMEHTATbHBIX 3aKOHAX JIJIs
MOCTPOCHHUS MPEACTABICHUS 0 (PU3UUECKOIN KapTUHE MUDA;

* cucTeMaTH3alus 3HaHUH 0 MHOT000pa3uu 0ObEKTOB U SIBJICHUN ITPUPO/IBI, O 3AKOHOMEPHOCTSIX
MIPOLIECCOB U 0 3aKOHAX (PU3UKU JJIS1 0CO3HAHUS BO3MOKHOCTH Pa3yMHOI'0 UCHOJB30BaHUS
JOCTHKEHUH HayKH B AalibHEHIIEM Pa3BUTUU IUBUIIM3AINY;

* popmupoBaHue yOKIEHHOCTH B TO3HABAEMOCTH OKPYKAIOIIET0 MUPa U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €TO U3Y4EHUS,

* OpraHu3alys SKOJIOTMYECKOTO MBIIIUICHUS U [IEHHOCTHOTO OTHOIICHUS K MPUPOJIC;

* pa3BUTHE NO3HABATEIBHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH yyalnxcs, a Takxke
MHTEpeca K PaCIIMPeHHIO U YIIyOIeHn0 (PU3NIeCKUX 3HAaHUH.

Hoctrxenue neneil odecrieunBaeTcsi peleHreM CIeIyonMX 3a1a4:

e 3HAKOMCTBO yYallIUXCs C METOAOM Hay4HOI'O ITO3HAHUS U METOJIAaMH HUCCIICIOBAHUSI OOBEKTOB U SIBIICHUN
MIPUPOJBI;

e [pHOOpETEeHHE yYaIlUMHCS 3HAHUH O MEXaHUYECKHUX, TEIUIOBBIX, HJICKTPOMAarHUTHBIX U KBAHTOBBIX
SIBIICHUSX, (PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOILIUX TH SBICHUS;

e (opMupoBaHHE Y YUALIUXCS YMEHUH HAOIIOAATh IPUPOIHBIE SIBJICHHUS U BBIOIHSATE OIBITHL,
nabopaTopHbIe pabOTHl U HKCIIEPUMEHTANBHBIE HCCIEOBAHUS C UCTIONb30BAHUEM U3MEPHUTENBHBIX
npuOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTUYECKON KHU3HU;

e  OBJIJCHUE YYAIIUMHUCS TAKUMH OOIIEHAYYHBIMHU ITOHITUSAMH, KaK IPUPOIHOE SIBJICHUE, SMITUPUIECKH
YCTaHOBJICHHBIN (akT, mpodiemMa, TUIIOTe3a, TEOPETHYECKUH BBIBOJ, PE3yJIbTAaT IKCIIEPUMEHTAIBHON
MIPOBEPKH;

e [IOHMMaHHE yYaIMMHUCS OTIMYNN HAYYHBIX JAHHBIX OT HEMIPOBEPEHHON NH(OPMAaLUK, IEHHOCTH HAyKU
JUISl YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KyJIbTYPHBIX MOTPEOHOCTEH UeoBeKa.



O0mas xapakTepucTHKA Y4eOHOI0 MpeaMeTa

®dusnka Kak Hayka 0 HanOolee 00IMX 3aKOHaX IPUPOJIBI, BHICTYMAsl B KAYeCTBe y4eOHOTO MpeaAMeTa B IIKOJIE,
BHOCHUT CYyILIIeCTBEHHBIH BKJIJ] B CHCTEMY 3HaHUI 00 OKpykaroiieM Mupe. OHa pacKpbIBaeT poiib HAYKH B
HSKOHOMHYECKOM U KyJIbTYPHOM Pa3BUTHH OOIECTBA, CIIOCOOCTBYET (POPMHUPOBAHHIO COBPEMEHHOTO HAyYHOT O
MUpPOBO33peHust. [ perreHus 3ana4 GOpMHUPOBAHHSI OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHSI
HUHTCIJICKTYaJIbHBIX CHOCO6HOCTCI>'I 1 MTO3HABATCIIbHBIX MHTCPCCOB MIKOJBHHUKOB B IPOLIECCC N3YUCHUS (1)I/I3I/IKI/I
OCHOBHOC€ BHUMAHUCEC CIICAYCT YACIATH HE NIEPCAauC CyYMMBI I'OTOBBIX 3HaHHI>i, a 3HAKOMCTBY C MCTOJaMU1
HAYYHOT'O MO3HAHUS OKPYKAIOIIEro MUpa, MOCTAHOBKE MPoOiIeM, TPEOYIONINX OT yYallluXCsl CAMOCTOSATELHON
JeSITeIbHOCTH 10 UX pa3perieHnto. O3HaKOMIIeHHE HIKOJbHUKOB C METOJJaMH HAYYHOT'O TIO3HAHUS
MpeAronaraeTcs MpoOBOANTH MPH N3YUYEHHH BCEX pa3zesioB Kypca GU3NKH, a HE TOJIBKO MPH N3YUYSHUH
creuansHoro pasaena «Pusnka u GuzndecKkue METoAbl U3yUEHHsI IPUPOIBI».

[IkonbHBIA Kypc PU3MKH — CHCTEMOOOPa3yIOUIHA ISl €CTECTBEHHOHAYYHBIX MPEMETOB, TOCKOIBKY
(u3HUecKre 3aKOHBI, JISKAIUE B OCHOBE MUPO3JJAHHS, SBIISIOTCS OCHOBOM COJIEpKaHUSI KYPCOB XUMHH,
6I/IOJ'IOI‘I/II/I, reorpa(ppm 1 aCTPOHOMMUH. dusnka BOOPYKACT NIKOJbHUKOB HAYYHBIM MCTO/IOM ITO3HAHMA,
MTO3BOJISIONIMM IOJIy4aTh O0ObEKTUBHBIC 3HAHHS 00 OKPYXKAOIIEM MHPE.

B 7 u 8 ximaccax mpoOMCXOIUT 3HAKOMCTBO ¢ (DU3MUECKMMHU SIBJICHUSMH, METOJIOM HAyYHOI'O TIO3HAHHUS,
(hopMHpOBaHNE OCHOBHBIX (PH3MUECKUX MTOHATHUH, TPHOOpETEHNE YMEHUH U3MEPATh GU3NUECKHE BEIMINHBI,
MIPOBOJIUTH JIAOOPATOPHBIHN 3KCIIEPUMEHT 10 3aJJaHHOM cxeme. B 9 kitacce HauMHaeTCst N3y4eHne OCHOBHBIX
(U3NUECKNX 3aKOHOB, J1abopaTopHble pabOTHI CTAHOBATCS O0JIee CIIOKHBIMH, ITKOIbHUKH YYaTCsl IIaHUPOBATh
IKCIEPUMEHT CAMOCTOSTENBHO.

VY4eOHbIi peamer «Pu3rka» B OCHOBHOM 00111€00pa30BaTeNbHOI IIKOJIE OTHOCUTCS K YHCIY 0053aTEIbHBIX U
BxoauT B DegepanbHbIil KOMITOHEHT Y4eOHOT0 IIJIaHa.

Ponb ¢usuku B yaeOHOM mi1aHe onpeaensieTcs CAeAyIOIMMHA OCHOBHBIMA TIOJIOKEHHUSIMH.

Bo-niepBbIX, pu3nueckas Hayka sBiseTcss GyHIaAMEHTOM eCTECTBO3HAHUS, COBPEMEHHON TEXHUKHU U
COBPEMEHHBIX TIPOU3BOJICTBEHHBIX TEXHOJOTHA, TIO3TOMY, U3y4as Ha YpOKaxX (U3HKH 3aKOHOMEPHOCTH, 3aKOHBI
Y TIPUHITATIBL:

e  yyaluecs MOTYJaroT aJleKBaTHBIE TIPEACTABICHHS O PEATbHOM (PH3UIECKOM MHUPE;

e TIPHUXOIAT K TOHUMAHHIO U Ooiiee TITy00KOMY YCBOGHUIO 3HAHUN O MIPUPOJHBIX U TEXHOJIOTHUECKUX
poreccax, N3y4aeMbIX Ha ypoKax Onomoruu, pu3mdeckoil reorpadii, XHMHIH, TEXHOIOTHH;

e  HAYMHAIOT Pa30MpPaThCs B YCTPOWCTBE M MPUHITUIE NEWCTBUS MHOTOUHCIIEHHBIX TEXHIYECKUX
YCTPOWCTB, B TOM YHCIIE, ITHPOKO UCTIOIB3yEMBIX B OBITY, M y4aTcsi O€30MaCHOMY U OEpPEKHOMY
HCIIONB30BAHUIO TEXHUKH, COOIIOIEHUIO TTPABIIT TEXHHUKH 0€30IMaCHOCTH U OXPaHBI TPYAA.

Bo-BTOpBIX, OCHOBY M3ydeHUs (PU3HUKH B IIKOJIE COCTABIISIET METO/l HAYYHOT'O TIO3HAHUS MUPA, TIOATOMY
ydanecs:

e  OCBaWBAIOT HA MPAKTUKE IMIIUPUIECKUE U TEOPETHIECKHE METOIBI HAYYHOT O IO3HAHUS, YTO
CHOCOOCTBYET TOBBIIICHNIO KaU4€CTBA METOJOJIOTHUECKHUX 3HAHMIA,

e  OCO3HAIOT 3HAYCHHE MATEMATHYECKUX 3HAHUN U ydaTcs IPUMEHATh UX MPHU PEIIEeHUH IHPOKOTO Kpyra
po0IieM, B TOM YHKCIIE, pa3HOOOpa3HbIX (hM3WYECKHX 3a]1aY;

e  TPHUMEHSIOT METOJ HAYYHOT'O MTO3HAHMUS MIPH BBITIOTHEHUH CAMOCTOSTEIIBHBIX y4eOHBIX U BHEYIEOHBIX
WCCIIEIOBAHUN M MIPOEKTHBIX PaboT.

B-Tpersux, npu n3ydeHun QU3NKK ydaliruecsi CHCTEMaTHIECKH paboTaroT ¢ nH(opMallueil B Buje 0a3sl
(haKTUYECKHUX JTaHHBIX, OTHOCSIINXCS K H3y4aeMOoU TpyIIe SBICHUH 1 00BEKTOB. DTa HHGOpMAIIHS,
TIPEJICTaBIIEHHAS BO BCEX CYIECTBYIOIIMX B HACTOSIIEE BPEMSI 3HAKOBBIX CUCTEMAaX, KIACCH(PHUIIUPYETCS,
00001I1aeTcst M CHCTEMAaTH3UPYETCS, TO €CTh Tpeodpa3yercs yJalmuMucs B 3HaHUe. Tak OHU OCBAaUBAIOT METOJIBI
CaMOCTOSITEIIHOTO ITOTYYeHUs 3HAHUS.

B-uerBepThIX, B mporiecce u3ydeHus: GU3NKH ydaluecs OCBaNBalOT BCE OCHOBHBIE MBICIUTENLHBIE OITEPALIHH,
JieXalue B OCHOBE O3HABATEIBHON JEATEIbHOCTH.

B-nathIX, HcToprueckue acieKThl PU3UKH MO3BOJISIOT YYAIMMCSl OCO3HATH MHOTOIPAHHOCTD BIIMSHUS
(u3nUecKol HAYKU U ee UAeH Ha Pa3BUTHE IUBHIIN3ALHH.

Takum o0pa3om, npenoaaBanue HU3MKKA B OCHOBHOM LIKOJIE TIO3BOJISIET HE TOJIBKO PEaI30BaTh TPEOOBaHUS K
YPOBHIO OATOTOBKH y4aIIUXCS B MPEAMETHON 00JaCTH, HO U B INUHOCTHOM U METalpeIMETHOH 00JIacTsIX, KaK
ato peaycmorperno @I'OC ocHoBHOTO 0011IeTO 00pa3oBaHUS.



Pe3yabTaThl 0CBOEHHS Y4eOHOI0 NIpeaMeTa
JINYHOCTHBIME pe3yabTaTaMu 00yueHUs (PU3UKE B OCHOBHOH IIIKOJIC SBJISFOTCSI:

e chOPMHUPOBAaHHOCTH MO3HABATEIILHBIX HHTEPECOB HA OCHOBE Pa3BUTHS HHTCIICKTYAIbHBIX U TBOPUYCCKUX
CIOCOOHOCTEH yuammxcs;

e  yOEXJEHHOCTh B BO3SMOKHOCTH ITO3HAHUS MPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOT'0 UCIIOIb30BaAHUS
JIOCTH)KCHUH HAYKU W TEXHOJIOTHM JUIS TAJIbHEHINIEro pa3BUTHS YEJI0BEUSCKOro O0IIECTBA, YBAXKEHUE K
TBOpIIaM HaYKU U TEXHUKH, OTHOIIICHUE K (PU3UKE KaK IEMEHTY O0IICUESTIOBEUCCKON KYIbTYPHI;

e  CaMOCTOSATEIBHOCTh B MPHOOPETCHUH HOBBIX 3HAHUN U NIPAKTUYCCKUX YMCHHIA,

e TOTOBHOCTBH K BHIOODPY )KM3HEHHOTO ITyTHU B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU U
BO3MOXKHOCTSIMHU;

e  MOTHUBAIUs 00Pa30BaTEILHOM EATEILHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO
MOJIX0/1a;

e (hopMupOBaHHUE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITHI U U300pEeTECHH,
pe3yabTaTaM o0yueHUsI.

MeTanpeaMeTHBIMH pe3yJabTaTaMu 00ydeHUsl (pHU3HKe B OCHOBHOH ITIKOJIE SIBIISIFOTCS:

e  OBJIAJICHUE HABBIKAMH CaMOCTOSATEIBHOI0 MPHOOPETEHHUSI HOBBIX 3HAHUH, OpraHu3allui yaeOHOM
JACATCIIbHOCTH, ITIOCTAHOBKHA ueneﬁ, IUIaHUPOBaHUA, CAMOKOHTPOJIA U OLICHKH PE3YJILTATOB cBOEH
ACATCIbHOCTU, YMEHHUAMU NPECABUACTE BO3MOXXHBIC PE3YJIbTAThl CBOUX )IeﬁCTBPIfI;

° IIOHUMaHUE pa3n1/1111/1171 MCXKIY UCXOOAHBIMU q)aKTaMI/I U TUITIOTE3aMU 1A UX O6BHCH€HI/I$I,
TCOPETUYCCKUMU MOJCIIAMHA U PE€AJIbHBIMU OG’I)CKTaMI/I, OBJIAICHUC YHUBECPCAJIbHBIMU yqe6HI)IMI/I
HeﬁCTBHHMH Ha npuMepax rumoTe3 At 0O0BSICHEHNS N3BECTHBIX q)aKTOB u 3KCHepHMeHTaJII)HOI>'I
MPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETUIESCKUX MOJIENIEH MPOIIECCOB WIIN SIBIICHHUIA;

e (opMupOBaHWE YMEHHUN BOCIPUHUMATH, ITepepadaThIBaTh U MPENbIBIATH HH()OPMAIIHIO B CIIOBECHOH,
00pa3Hoii, CHMBOINYECKOH (hopMax, aHAIM3UPOBATH U IIepepadaThIBaTh NOITYICHHYIO HH(POPMALHUIO B
COOTBETCTBHU C TIOCTaBJICHHBIMH 337]a4aMH, BBIICIATH OCHOBHOE COZIEpKaHUE MIPOYUTAHHOTO TEKCTa,
HaXOIWTh B HEM OTBETHI HA ITOCTABIICHHBIC BOIIPOCHI U N3J1arath €ro;

e  IIpHUOOpETEHHUE OIBITAa CAMOCTOATEIBHOIO IIONCKA, aHAM3a B 0TOOpa NH(OPMALINH C UCTIOIb30BaAHNEM
Pa3INYHBIX HCTOYHUKOB U HOBBIX MH(OPMAIIMOHHBIX TEXHOIOTHH IS PEIICHNUS TI03HABAaTEIbHBIX 33/1a4;

e  DPa3BHUTHE MOHOJIOTMYECKOH M AMAIOTHMYECKON PEUH, yMEHHS BBIPaKaTh CBOU MBICIH M CIIOCOOHOCTH
BBICITYIIIMBATh COOECETHNKA, TOHUMATh €0 TOUKY 3pEHHSI, IIPH3HABATH IIPABO APYTOro YeloBeKa Ha
MHOE MHEHHE;

e  OCBOCHHE IPHEMOB JICHCTBUI B HECTAHJAPTHBIX CHTYAIHAX, OBJIAACHHE SBPUCTHICCKIMHI METOIaMU
PpeTIeHuS TTPoodIIeM;

e (opMupoBaHue yMEHUH pabOTaTh B TPYIIIIE C BHITOIHEHHEM Pa3JIMYHBIX COLUAIBHBIX POJICH,
MIPENICTABIIATh U OTCTAMBATh CBOM B3TJISAIbI M YOSXKICHHS, BECTH TUCKYCCHIO.

IIpenMeTHBIME pe3yJibTaTaMU 00y4eHHS (HU3HKE B OCHOBHOMH IIKOJIE SBIISFOTCS:

* 3HAHUS O MIPUPOJIE BAKHEHIINX (PU3MUECKUX SBICHUI OKPY)KAIOIIEro MUpa U IOHUMAaHUE CMBICIIA (PH3NIECKHX
3aKOHOB, PAaCKPBIBAIONINX CBS3b H3YYCHHBIX SIBICHUI;

* YMEHUS MOJIb30BAThCS METOJAMU HAyYHOT'O HCCIICOBAHUS SBICHUI TPUPOIBI, TPOBOIUTH HAOIIOICHNUS,
TUTAHUPOBATH U BBITIOJIHATE SKCIEPUMEHTHI, 00pa0aTHIBATE PE3YNIbTaThl U3MEPEHHH, TPEACTABIIATH PE3YIbTAThI
M3MEpEeHHU ¢ TIOMOIIBI0 TabmuI, TpadukoB U GpopmMyll, 00HAPYKUBATH 3aBUCUMOCTH MEXAY (PU3NIECKIMH
BEITMYMHAMH, OOBSICHATH NOIyYeHHBIE PE3yIbTaThl U IeNIaTh BBIBOIbBI, OLICHUBATh TPAHHIIBI TIOTPEITHOCTEH
pe3yabTaTOB H3MEPEHUIA;

* YMEHUS IPUMEHSATH TEOPETUUECKHE 3HAHUS 1O (H3MKE Ha MPAKTUKE, periaTh pu3ndeckue 3a1aqu Ha
NPUMEHEHHUE OTyYeHHBIX 3HaHU;

* YMEHUS M HaBBIKW IIPHMEHSTH MTOJTy4eHHBIC 3HAHHS JUTS O0BSICHEHUS TIPHHIIUIIOB JICHCTBHS BasKHEHIIINX
TEXHUYECKHX YCTPOWCTB, PEIICHUS MPAKTUUECKUX 3124 TOBCEJHEBHOM KH3HHU, 00eCTIedeH s 0e30MaCHOCTH
CBOEH JKU3HH, PAlMOHAILHOTO IPUPOAOIIONIBE30BaHMSI M OXPAaHbI OKPYKAIOLIEH CPEbI;

e (opmupoBaHue yOexKIeHUS B 3aKOHOMEPHOU CBSA3U U MO3HABAEMOCTH SIBJICHUI IPUPOABI, B
00BEKTUBHOCTH HAYYHOTO 3HAHMSI, B BBICOKOW LIEHHOCTH HayKH B Pa3BUTUU MAaTEPHAIbLHON U AyXOBHOU
KYJIBTYPBI JIFOJIEH;

®  pa3BUTHE TEOPETUYECKOTO MBILIUICHHUS HA OCHOBE (DOPMHUPOBAHUSI YMEHUI yCTaHABINBAThH (DAKTHI,
pa3nuyaTh NPUYUHBI U CIIICTBHSL, CTPOUTH MOJEIU U BBIABUTaTh TMIIOTE3bl, OTHICKUBATh U
(hopMyTUpOBaTh JOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3, BHIBOJUTD U3 IKCIIEPUMEHTAIBLHBIX (DAKTOB U
TEOPETHYECKHX MOAeNeH (pU3NIECKHe 3aKOHBI,

e KOMMYHHUKATHBHBIC YMEHHS JOKIAJBIBATEH O pE3ybTaTaxX CBOETO UCCIEIOBAaHMUS, yUaCTBOBATh B



JMCKYCCHH, KPAaTKO U TOYHO OTBEYATh Ha BOMPOCHI, UCIOJIB30BAThH CIIPABOYHYIO JINTEPATYPY U APYyTHE
HCTOYHUKHU MH(opManuu.
Copaep:xxanne y4e0HOI IpOrpaMMbl

7 kaacc
(70 4, 2 4 B HEnemnI0)
OcHoBHOe coiepKaHue

Beenenue (4 1)
®dusuka — Hayka o mpupojae. Pusndeckue sBiaeHus. Pusndeckue cBoicTBa Tel. HaOmonenne u onncanue
¢duznveckux sineHnin. duzndeckue BeMMIUHBL. M3Mepenns (pU3nIecKuX BETUYMH: JTHHBI, BPEMCEHH,
TemnepaTypsl. Pusudeckue nNprubopsl. MexayHapoHas cucTeMa eMUHUIL. TOYHOCTh U MOTPEeIHOCTh
nsMepeHuid. Grsuka TEXHUKA.
Dponmanvuasn 1abopamopras paboma
1.0mnpenenenue eHbl IeJICHUs Kbl U3MEPUTEIBHOTO IprUoopa.
IIpenMeTHBIMM pe3yJIbTATAMM U3YyUEHUS TEMBI SBIISIOTCS:
e NoOHMMAaHHeE QU3HYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHSL.
e yMeHHe [TPOBOJMThH HAOIOJICHUS] (PU3NUECKUX SIBIICHUH; H3MEPATH (QU3NUECKHE BETMUNHBI: PACCTOSIHNUE,
MIPOMEXYTOK BPEMEHH, TEMIIEPaTypY;
e BJIaJeHHe DKCIIEPUMEHTAIBHBIMI METOJaMH HCCIIEIOBAHMS IIPH OTPEIeTICHIH LIEHBI AeJIeHNs Tprudopa
Y TIOTPEIIHOCTH U3MEPEHMS,;
e TOHMMAaHHUe POJIM YYEHBIX HaIllel CTPaHbl B pa3BUTHE COBPEMEHHON (M3UKU U BIMIHUE HA
TEXHUYECKUI U COIMaIbHBIN Mporpecc.

IlepBoHayabHbIE CBeIEHUS 0 CTPOeHUM BemecTBa (6 4)
Crtpoenmne BemectBa. OMBITHI, JOKa3bIBAIOIINE AaTOMHOE CTPOSHHE BelecTBa. TemioBoe NBIKEHNE aTOMOB U
MoJiekyil. bpoyHoBckoe nBuxkenne. Juddysus B razax, :KUIKOCTAX U TBEPBIX Telax. B3auMoaeicTBre YacTHIl
BeIlllecTBa. ATperaTHbIe COCTOSHUS BEIecTBa. MOy CTPOSHHS TBEPIBIX Te, JKUIKOCTEH 1 Ta30B.
OOBbsCHEHHE CBOMCTB Ta30B, KUAKOCTEHW U TBEPBIX TE Ha OCHOBE MOJIEKYIISIPHO-KHHETHIECKIX
MpeCTaBIICHUH.
Dponmanvuas 1abopamopras paboma
2. OnpeneneHne pa3MepoB MajIbIX Tel.
IIpenMeTHBIMM pe3yJILTATAMM WU3YUEHUS TEMBI SBIISTIOTCS:
e TIOHMMaHUE U CIOCOOHOCTH OOBICHSTH (pr3MdecKue siBieHus: nuddy3us, OombIIas CKUMaeMOCTh ra3oB,
MaJjasi CKUMAaeMOCTb KUAKOCTEH U TBEPBIX TEI.
e  BJaJICHUE DKCIIEPUMEHTAIBHBIMI METOJJAMH HCCIIEOBAHUS MTPH OIPENEICHNN Pa3MepPOB MaJIbIX TE,
e TIOHMMaHUE MPUYMH OPOYHOBCKOTO IBIDKEHIIS, CMAaYMBAaHUS 1 HECMAUYMBaHUS TEN;, Pa3Indus B
MOJIEKYIIIPHOM CTPOCHUH TBEPIBIX TEIN, KUAKOCTEH U Ta30B;
e yMeHHe nonb3oBatbess CU 1 mepeBouTh eIUHUITBI M3MEPEHHS (PU3NIECKUX BETUYHH B KPATHBIE H
JIOJTBHBIC €INHUIIBI
e yMEHHE HCIIOJIb30BaTh MOJTY4YCHHBIE 3HAHUS, YMEHUS ¥ HABBIKU B IIOBCEIHEBHOM KU3HU (OBIT, SKOIIOTHS,
OXpaHa OKPYKAIOIIeH CpesIbl).

B3aumopeiicTBus Tes (23 4)

Mexannueckoe apwkenue. Tpaekropus. [Iyts. PaBHOMepHOE 1 HepaBHOMepHOE nBMkeHue. CkopocTs. ['paduku
3aBUCUMOCTHU IyTH U MOZYJSI CKOPOCTH OT BpeMeHu ABxenus. Muepus. MaeptHocTh Ten. B3aumoneiictBue
ten. Macca tena. MI3smepenue Maccel Tena. [lnotHocts BemectBa. Cuna. Cuna Tsoxectd. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. CBsi3b MeX Ay CHIION TspKeCTU U Maccoil Tena. Cuiia TSDKECTH Ha APYTUX IUIaHeTax.
Junamomerp. Crno)keHue IByX CHII, HallpaBJIEHHBIX 10 OAHOM IpsAMoil. PaBHoaelcTByromas asyx cui. Cua
TpeHus. Pusnueckas npuposaa HebecHbIX Tenl COMTHEYHOH CUCTEMBI

Dponmanvuvie 1aOOpamMopHvle padbomul

3. V3mepeHue Macchl Tela Ha phIYakKHbIX Becax.

4. N3mepenne oObeMa Tena.



5. OHpCIIeHCHI/IC IMJIOTHOCTHU TBEPAOro TEja.

6. FpanprOBaHHe IMPYXXUHBI U UBMCPCHUC CUJT JTUHAMOMETPOM.
7. HSMepeHI/IC CHJIbI TPCHHA C MOMOLIBIO ITUHAMOMETPA.
HpeIIMeTHbIMI/I pe3yJabTaTaMM U3Yy4YCHUS TEMbI ABJIAIOTCA:

MTOHMMAaHUE U CIIOCOOHOCTH OOBSCHSITh (PU3UYCCKUE SBICHUS: MEXaHUYECKOE -IBHIKCHUE, PABHOMEPHOE
Y HEpaBHOMEPHOE JIBIKEHUE, MHEPIINSI, BCEMUPHOE TATOTECHUE

YMEHHUE U3MEPATh CKOPOCTh, MAcCy, CHITy, BEC, CUJIY TPESHUS CKOJIBKEHUS, CHITy TPEHUS KaueHUs, 00beM,
IUTOTHOCTB, TeJIa PAaBHOJACHCTBYIONIYIO IBYX CHUJI, JCUCTBYIONIMX HA TEJIO B OAHY U B MPOTUBOIIOJIIOKHBIC
CTOPOHBI

BJIQJICHHE DKCIIEPUMEHTATFHBIMU METOIAMH HCCIICIOBAHUS B 3aBUCUMOCTHU MPOUIEHHOTO MMyTH OT
BpEMEHH, YIUIMHEHUSI PY>KUHBI OT MIPHJIOKEHHOMN CHIIBI, CHIIBI TSDKECTH Tella OT MAacChl TeNa, CHUIIbI
TPEHUS CKOJIBLKEHUS OT IUTOMIA TN COTPUKOCHOBEHUS TN U CHIIBI HOPMAJIBHOTO JABJICHUS

IMOHMMAaHHUE CMBIC]IA OCHOBHBIX (PU3MUECKUX 3aKOHOB: 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOH [ yka
BJIaJICHUE CITIOCOOAMM BBITIOJIHEHHUS PACUECTOB MPU HAXOXKIACHUHU: CKOPOCTH (CpeHell CKOPOCTH ), MyTH,
BPEMEHH, CHJIbI TSXKECTH, Beca Tella, INIOTHOCTH Tejla, 00beMa, MacChl, CHIIbI YIIPYTOCTH,
paBHOJIEUCTBYIOIIEH JIBYX CUJI, HAITPABJIEHHBIX 110 OJHON MPSIMONA B COOTBETCTBUE C YCIOBUSIMU
[TOCTaBJICHHOH 3a1aui Ha OCHOBAHUY HCIOJIh30BAHMSI 3aKOHOB (DU3UKU

YMEHHE HaXOAUTh CBA3b MKy (DU3MUECKUMU BETHYMHAMH: CHJION TSHKECTH M MACCOM Tejla, CKOPOCTH
CO BPEMEHEM U IIyTeM, IJIOTHOCTH TeJIa C €ro Maccoi U 00bEMOM, CHUJION TSDKECTH U BECOM Teja
YMEHHUE IIEPEBOINTh (DU3NUYECKHE BETMUMHBI U3 HecucTeMHbIX B CU 1 HaoGopoT

TMOHUMAaHWE TIPUHIIAIIOB JISHCTBUS JUHAMOMETPA, BECOB, BCTPEUAIOIINUXCS B IIOBCEAHEBHON KU3HH, U
croco00B o0eciieueHrst 0€30MaCHOCTH PU UX UCIIOJIb30BAHUU

YMEHHE UCTIOIL30BATh MTOTYICHHBIC 3HAHUS, YMEHUS U HABBIKM B TTOBCETHEBHON KU3HH, OBITY, OXpaHe
OKpY’Karollen Cpebl.

JlaBjeHue TBepABIX TeJ, KUAKOCTel U razos (21 u)

Hasnenue. [laBnenne TBeppIx Tel. JlaBienue raza. OObsicHEHHE IaBICHUS ra3a Ha OCHOBE MOJIEKYIISIPHO-
KMHETHYECKUX mpenctaBieHnid. [lepenaya napneHus razamu u xxugroctsmMu. 3akoH [lackans. Coobmaromniie
cocynbl. ATMochepHoe naBnerrne. Meronbl n3meperue arMocepHoro aaBieHus. bapomerp, Manomerp, Hacoc.
3akoH ApxuMmena. Y CIIOBUS TUTaBaHUS Tell. Bo3ayxomraBaHue.

@ponmanvubie 1a60pamopHvie padbomsl

8. Onpenenenne BEITAKABAIONICH CHIIBI, IEHCTBYIONIEH Ha MOTPY>KEHHOE B KHUAKOCTH TEINO.

9. BrrsicHeHre yCITOBUH TUIABaHUS TeJa B KUAKOCTH.

IIpenMeTHBIMM pe3yJILTATAMM U3YYEHUS TEMBI SBIISIOTCS:

TTOHUMAaHNE M CIIOCOOHOCTH OOBSICHUTE (DH3UYECKHE SIBJICHUS: aTMOC(HEPHOE JaBJICHNE, TaBIICHUE
KUAKOCTEW, Ta30B M TBEP/IBIX TEIN, IJIABAHHUE TeJl, BO3IyXOIJIaBaHHUE, PACIIONIOKEHUE YPOBHS KHIKOCTH B
COOOMIAIOMINXCS COCYaX, CYIIECTBOBAHUE BO3YITHONH 000I0YKH 3EMITIO, CITOCOOBI YMEHbBIIIEHUS U
YBEIUYCHHSI TABICHUS;

YMEHHE U3MEePSTh: aTMOc(hepHOe NaBleHHe, JaBICHUE KUAKOCTH HA THO M CTEHKU COCYAa, CHUITY
Apxumena;

BIIaJICHNE SKCIIEPUMEHTATBHBIMU METOJITAMHU MCCIIEIOBAHUS 3aBUCHMOCTH: CHITBI ApXHMeza OoT o0bemMa
BBITECHEHHOMN BOJIBI, YCIIOBHH IIJIABAHUS TENlA B KHUIKOCTH OT JEWCTBUS CHITBI TSDKECTH U CHLUTBI
Apxumena;

ITOHMMAaHWE CMBICIIa OCHOBHBIX (PM3MYECKUX 3aKOHOB M YMEHHWE ITPUMEHSATh UX Ha MPAKTUKE: 3aKOH
[Tackans, 3akon Apxumena;

MMOHMMAaHWeE TIPUHIUIIOB AEHCTBUS OapoMeTpa-aHepon 1a, MAaHOMETpa, HAcoCa, THPABIMYECKOrO IIpecca,
C KOTOPHIMH YEJTOBEK BCTPEYAETCS B TIOBCEAHEBHOM KU3HU U CIIOCOO0B 00ecrieueHus: 0€30IMacCHOCTH MPH
WX HCIIONIb30BaHUH;

BJIa/ICHHE CIIOCOOAMU BBITIOIHEHHS PACUETOB AJIsl HAXOXKJCHUS IABJICHUS, JaBJICHHUE KUAKOCTU Ha JTHO U
CTEHKHU COCY/a, CHJIbl ApXHUMe/ia B COOTBETCTBHE C ITOCTABICHHOH 3a/1a4X Ha OCHOBaHUH MCIIOJIb30BaHNUS
3aKOHOB (PU3UKHY;

yYMEHHE UCIIOJIb30BaTh MOJTYy4YE€HHBIC 3HAHUS, YMEHHSI U HABBIKU B ITOBCE/IHEBHOM JKU3HH, SKOJIOTUH,
OBITY, OXpaHe OKpY>Kaloliell cpeabl, TEXHUKE 0€301MacHOCTH.

Pabora u MmomHocThb. JHeprus (13 4)
Mexanndeckas pabora. MontHocTbs. [IpocThie MexaHU3Mbl. MOMEHT CHJIBL. Y CIIOBHSI PABHOBECH S phIvara.



«3omnoToe npaBuiio» MexaHUKHU. Buapl paBaoBecus. Koadduuuent monesznoro aeiicraus (KI1/). Dueprus.
[TorennumanbHasd u KuHeTHYeCKast 3Heprus. [IpeBpalenne 3Hepruu.

Dponmanvhvie 1abopamoprvie pabomoi

10. BeisicHeHHe ycnoBYs paBHOBECHS pblyara.

11. Onpenenenune KIIJI npu nogbeme Tena no HaKJIOHHOH MJIOCKOCTH.

IIpeaMeTHBIMH pe3yJIbTATAMM U3YYCHUS TEMBI SIBISIOTCS:

e TIOHMMaHUE U CIIOCOOHOCTh OOBSICHATH (DU3MUCCKHE SBIICHUS: PABHOBECHE TEJ IPEBPAILCHHE OJHOTO
BHUJIa MEXAaHUYECKON SHEPTUU APYIOW;

e  yMEHHUE U3MEPATh: MEXaHUYECKYIO PabOTy, MOIIHOCTD TeJa, IIEY0 CHIIbI, MOMEHT cuJiibl. KI1/1,
MOTCHITHAIBHYIO U KHHETUYECKYIO SHEPTHIO;

e  BJIaJICHUE DKCIICPUMEHTAILHBIMU METOJIAMHU UCCIICIOBAHUS TP OMPENICTICHIN COOTHOIICHUS CUII U
Ied, JUIsl pAaBHOBECHS pPhIUara;

e TIOHMMaHUE CMbICJIA OCHOBHOTO (DM3MYECKOT0 3aKOHA: 3aKOH COXPaHEHHSI SHEPTUH;

e  TIOHMMAaHUE MPUHIIMIIOB JACHCTBUS phbluara, 0J0Ka, HAKJIOHHOW IJIOCKOCTH, C KOTOPBIMH YEIOBEK
BCTPEYACTCS B IIOBCEAHEBHOM JKM3HH U CIIOCO00B 00ecIieueHus1 0€30MaCHOCTH MPH UX MCIIOJIb30BaHUHY;

e  BJaJICHUE CIIOCOOAMM BBITIOJIHEHUS PACUCTOB JIJIsl HAXOXKIACHHUS: MEXaHUYECKOM pabOThl, MOIIHOCTH,
YCJIOBUSI pPABHOBECHS CUJI Ha phluare, MomeHTa cuiibl, KI1/I, kunerndeckoil 1 moTeHIUAbHON SHEPTUH;

e yMEHHE UCIOJB30BATh IMOTYICHHBIC 3HAHMS, YMEHUS M HABBIKK B TIOBCETHEBHOMN KU3HU, YKOJIOTHH,
OBITY, OXpaHe OKPYXaIOoIIel Cpepl, TEXHUKE O€30IacHOCTH.

HTorosoe nosropenue (3 4)

Conep:xanue yueoHOii mporpaMmbl

8 knace

(704, 2 4 B HEZEIIO)

TenioBble siBjeHus (23 4)

TemnoBoe nemwkenne. TermnoBoe paBHOBecue. Temmnepatypa. BHyTperHss sHeprus. Padora u Terionepenayva.
TemnonpoBonHocTh. KonBeknusa. M3nyuenue. KomnuecTBo TEMIOTHL. Y ieJbHasA TEINIOEMKOCTh. Pacuer
KOJINYECTBA TEIUIOTHI IPH TEII000MeHe. 3aKOH COXpaHEeHHUsS U IPEBPAILCHHs SHEPTHH B MEXaHHUYECKHUX U
TEIJIOBBIX ITpoLieccax.

[InaBieHue u OTBEpIEBAHUE KPUCTAUIMUECKUX TEII. Y IeNIbHAsI TEIJIOTa IIaBjaeHus. Mcnapenue u KoHAEHCalnH.
Kunenne. BnaxxaocTts Bo3myxa. Y ienpHas Teryota napoodpa3oBanus 1 KoHaeHcanwn. OObICHEH e N3MEH SHHS
arperaTHOro COCTOSTHHSI BEIIeCTBAa HA OCHOBE MOJIEKYIIPHO-KHHETHYECKUX MPEICTaBICHNH. 3aKOH COXpaHEeHUS
SHEPTHH B TEIUIOBBIX Mporieccax. [Ipeodpa3oBaHre s3HEPTHH B TEIJIOBBIX MallnHAaX. /[BUTaTens BHYTPEHHETO
cropanus. [laposas Typouna. KI1]] TeruioBoro aBurarens. DKOIOTHYECKHEe MTPOOIEMBI HCITOIb30BaHMS
TEIJIOBBIX MAIIUH.

@ponmanvubie 1a60pamopHvie padbomsl

1. CpaBHeHME KOJIMYECTB TEIJIOTHI IIPU CMELIMBAHUH BOJBI PA3HOU TEMIIEPATYPHL.

2. 3Mepenue yAenbHON TEMIOEMKOCTH TBEPAOIO TENa.

3. VI3MepeHue BIaKHOCTU BO3yXa.

IIpeaMeTHBIMH pe3yJIbTATAMM IIPU U3yYECHUU TEMBbI SBIIAIOTCS:

e TIOHMMaHHUE U CITOCOOHOCTH OOBSICHATD (DM3MUECKUE SBIICHHS: KOHBEKIINS, U3ITyYeHNE,
TEIIONPOBOJHOCTh, I3MEHEHNE BHYTPEHHEH YHEPTrUH Tea B pe3ybTaTe TeIUIonepenadn uin paboTel
BHEIIHHUX CHJI, HCTIapeHue (KOHIEH CaIs) U TUIaBlieHre (OTBEp/IeBaHUE) BEIIECTBA, OXJIAXKICHUE
JKUJKOCTH MPU UCHIAPEHUH, KOHJCHCALIUS, KATICHUE, BBIAJIEHUE POCHL;

®  yMEHHUE U3MEPSTh: TEMIEPATYPY, KOIUUECTBO TEILIOTHI, YIEIbHYIO TEINIOEMKOCTh BEIIECTBA, YAECIbHYIO
TEIIOTY TUTABJICHHSI BEIIECTBA, y/IeNbHAS TEIUIOTY IMapooOpa30oBaHwsl, BIAXKHOCTh BO3/IyXa;

e  BJIJICHUE DKCIEPUMEHTAIbHBIMU METOJAMU UCCIIE0BAHUSA ABUCUMOCTH OTHOCUTENLHON BIaKHOCTH
BO3JlyXa OT JaBJIEHUS BOISHOTO Mapa, COAEPKaILEerocsi B BO3AyX€ MPU JAHHON TEMIIEpaType U AaBICHUS
HACBIIICHHOI'0 BOASIHOTO Mapa: ONpeAesieHUs YACIbHON TeITOeMKOCTH BEILIECTBRA;

e [OHMMaHUE IPHUHIIUIIOB JEHCTBUS KOHACHCAIIMOHHOTO U BOJIOCHOI'O TUTPOMETPOB IICUXPOMETPA,
JIBUTATENS] BHYTPEHHETO CTOpPaHHUs, TAPOBOW TYPOUHBI C KOTOPBIMH YEIIOBEK TOCTOSTHHO BCTPEYAETCS B
MTOBCETHEBHOM KHU3HU, U CIIOCOOOB 0OecredeHust 0e30MacHOCTH IPU UX UCTIONB30BAHUU;

e [IOHMMAaHUE CMBICIIA 3aKOHA COXPAHEHUS U MPEBPALICHUS SHEPTUU B MEXaHUYECKUX U TEIIOBBIX
Ipoleccax U yMEHUE IPUMEHSTh €ro Ha MPAKTUKE;

e  OBIAJICHUEC Pa3HOOOPA3HBIMU CIIOCOOAMH BBITIOITHEHUS PACUCTOB JJIsl HAXOXKICHUS YICIbHON
TEIIOEMKOCTH, KOTUYECTBA TEIUIOTHI, HEOOXOUMOr0 [T HATPEBAHUS TEIa WK BBIACISIEMOr0 UM IIPU
OXJIaK/ICHUU, YIEIbHOU TEIJIOTHI CTOPAHUS], YACTHHON TEIJIOTH TUIABJICHHUS, BIAXKHOCTH BO3yXa,



yAETBHON TEIUIOTHI apoobpasoBanus u kKouaeHcarwu, KI1/I TermoBoro qBurarteiis B COOTBETCTBUH C
YCTOBUSAMH MTOCTABJICHHOM 3a/1aui Ha OCHOBAHWH MCITOIL30BAHMUS 3aKOHOB (DHM3HKH;

e  yMCHHE MCIOJIb30BATh MOMYUCHHBIC 3HAHKS, YMCHUS ¥ HABBIKU B MIOBCEAHEBHON YKHM3HHU, SKOJIOTHH,
OBITY, OXpaHe OKPY)KAIOILEeH Cpe/ibl, TEXHUKE O30MaCHOCTH.

JyekTpuyeckue sipiaenus (29 u)

OnexTpusanus Tel. J[Ba posa aneKTpuyecKux 3apsaoB. BzaumonelictBue 3apsokeHHBIX Te. [IpoBogHuky,
JTUBIIEKTPUKH U TIOTYIPOBOIHUKN. DJIEKTPUUECKOE 1oJie. 3aKOH COXpaHEeHHUs IEKTPUUECKOro 3aps/ia.
JenuMocTh 2JIEKTPpUYECKOro 3apsaa. InekTpoH. CTpoeHue aToMa. DIEKTpUYecKuid ToK. JlelicTBre
3JIEKTPUUECKOT0 MOJIA Ha dNIeKTpUyeckue 3apaasl. VicTouHnku Toka. DnekTpuyeckas 1enb. Cuia Toka.
DNEKTPUIECKOE HAMPsDKEHUE. DNEKTPpUUIEcKoe cormpoTuBieHue. 3akon Oma sl yJacTKa Ienu.
[TocnenoBaTensHOE U MapajlieIbHOE COETUHEHNE TPOBOTHMUKOB. PaboTa 1 MOITHOCTH 3JIEKTPUIECKOTO TOKA.
3axon [xoyns—IJlenna. Konnencarop. [IpaBuna Ge3omnacHocTy ipu paboTe ¢ AIIEKTpOonpruOopamH.
Dponmanvuvie 1abopamopHvie pabomul

4. COOpKa AIEKTPUIECKON IENH U U3MEPEHHE CHITbI TOKA B €€ Pa3IMYHBIX y4acTKaX.

5. M3mepeHne HalpsKEHUS Ha Pa3JIUHbIX yUACTKaX NIEKTPUUYECKON LIETIH.

6. PerynupoBaHne CHIIBI TOKa pEOCTaTOM.

IIpeanMeTHBIMH pe3yJbTATAMM IIPU H3yUYCHUU TEMBI SIBIISIOTCSI:

° MOHUMAaHUE U CIIOCOOHOCTH OOBIACHSTE (1)PI3PI‘-I€CKI/IC ABJICHHUA: DJICKTpU3al s TEI, HAarp€BaHue
IIPOBOAHHUKOB 3JICKTPHYCCKUM TOKOM, BHeKTpI/IT-IeCKI/Iﬁ TOK B M€TaJllIaX, SJICKTPUIYCCKUEC SABJICHUA B
MMO3UIKH CTPOCHUA aToMa, HCfICTBPISI QJICKTPUYCCKOI'O TOKa

° YMEHUE UBMEPATH CUITY DJICKTPUYCCKOI'O TOKA, SJICKTPUYICCKOC HAIIPAKCHUE, 3HCKTpI/I‘IeCKHﬁ 3apsn,
3IEKTPUYECKOE COMPOTHUBIICHHE;

L4 BJIAJICHNUEC OKCIICPUMEHTAJIIBHBIMU METOJaMHU UCCIIEAOBAHUS 3aBUCUMOCTH CUJIbI TOKA Ha Y4aCTKE LCIIN OT

INEKTPUIECKOTO HATPSKCHUS, JIIEKTPUIECKOT0 COMPOTUBIICHUS ITPOBOJHUKA OT €r0 JJTHHBI, IUTOIAIN
MOIIEPEYHOTO CEUCHHS U MaTepuaa;

e [OHMMaHHE CMBICIIA 3aKOHA COXPaHEHHUs JIEKTPHUECKOTO0 3apsa, 3akoHa OMa JijTsl yuacTKa IerH.
3akona JIxoymnsa-Jlenna;

e I[IOHMMaHHE NPUHIIMIIA JISHCTBUS JIEKTPOCKOIA, DIEKTPOMETPA, raIbBAHMUYECKOTO JIEMEHTa,
aKKyMyJIsiTopa, GoHapHKa, peocTaTa, KOHEHCATOPA, JIAMITbl HAKATUBAHHS, C KOTOPHIMU YEITOBEK

CTaJIKNBAETCS B MIOBCEIHEBHOU KHU3HU, U cIroco0oB oOecrieueHrs 0e30MacHOCTH IIpH UX UCII0JIb30BAHUU,

e  BJIAJICHUE PA3IUYHBIMU CIIOCOOAMHU BBIOJHEHUS PACUETOB ISl HAXOXKICHUS CUIIBI TOKA, HAIIPSDKEHUS,
COIPOTHUBIICHUS PH NApaJLICIbHOM U IIOCIIEN0BATEIBHOM COESANHEHUH IPOBOAHUKOB, yIEIbHOTO
COIPOTUBIIEHUS paOOThl U MOIIHOCTH 3JIEKTPUIECKOT0 TOKA, KOJIMYECTBA TEIJIOTHI, BBIACIIEMOI0
IIPOBOAHMKOM C TOKOM, EMKOCTH KOHJICHCATOpa, pabOThl 3JIEKTPUIECKOro MOl KOHAEHCATOPa, YHEPTUU
KOHJIEHCATOPA;

e  YMEHHE HCIOJIb30BATh MOMyUEHHBIC 3HAHNS, YMEHUS 1 HABBIKU B IIOBCEIHEBHON KU3HU, SKOJIOTHH,
OBITY, OXpaHe OKpYXalomIel Cpelbl, TEXHUKE Oe30IacHOCTH.

JJleKTPOMATHUTHBbIE siBJIeHHs (5 1)

OmneIT Opcrena. MarautHoe noine. MarHuTHOE 1ojie IpsIMOro ToKa. MarHUTHOE HOJI€ KATYIIKU C TOKOM.
[ToctosiHHBIE MarHUTHL. MarHuTHOE MOJE MOCTOSHHBIX MArHUTOB. MaruutHoe none 3emnn. Bzanmopeiicteue
MarHuToB. JleficTBe MarHUTHOr'O MOJIsl HA MPOBOJHHUK C TOKOM. DJIEKTPUYECKUI ABUTATENb.

@ponmanvusie 1a60pamopHvie padbomsl

9. COopka 3JIeKTPOMAarHuTa U UCIBITAHNUE €r0 1eHCTBUS.

10. M3yuenne 31eKTpUUECKOTO IBUTATENS TIOCTOSIHHOTO TOKA

(1a Momenw).

IIpeaMeTHBIMU pe3yJIbTATAMH U3yUYCHUS TEMBI SBISIFOTCS:

e [IOHMMaHHE U CIIOCOOHOCTH OOBACHATH (PU3NUYECKUE SIBJICHUS: HAMAarHUYEHHOCTD KeJle3a U CTalH,
B3aUMOJICHICTBUE MarHUTOB, B3aUMO/ICICTBHE TPOBOIHUKA C TOKOM U MarHUTHOW CTPENIKH, IEHCTBHE
MarHUTHOTO I10JIs1 Ha POBOJIHUK C TOKOM;

e  BIAJICHUE DKCIIEPUMEHTAIBHBIMU METOJaMH MCCIIEI0OBaHUS 3aBUCUMOCTH MarHUTHOTO JEHCTBUS
KaTyLIKHA OT CHJIBI TOKA B LIEIH;

e yMEHUE HCIOJIb30BaTh MOTYUYEHHbIE 3HAHNS, YMEHHS 1 HaBBIKU B IIOBCEIHEBHOM JKU3HU, KOIOTHH,
OBITY, OXpaHe OKpYy>Kaloliell cpeabl, TEXHUKe 0e301MacHOCTH.



CaetoBble aBjienus (10 u)

Uctounuku ceera. [IpsmonuueitHoe pacnpocTpanenue cBeTa. Bunumoe apmxenue ceetun. OmpaoiceHue ceema.
3akoH oTpaxkeHus cBera. [lnockoe 3epkano. llpenomnenune ceera. 3akoH npenoMiaeHus csera. JInHzel. PokycHoe
paccrosiHue TMH3bL. OnTHYeckas cuia TH3bL. V300paxkeHus, JaBaemMble TMH30M. [ 1a3 Kak onTuveckas cucrema.
Onrtuyeckue npuOoOpEI.

Dponmanvuas 1abopamopras paboma

11. TTony4uenue n300pa>keHUst PU TOMOIIH JTUH3HI.

I[IpenMeTHBIMH pe3yJIbTATAMM U3YyUEHUS TEMBI SABIISIOTCA:

e [OHMMaHHE U CIIOCOOHOCTH OOBACHATH (PU3NUYECKUE SBICHUS: TIPSIMOIUHEHHOE PacpoCTpaHeHHs CBETa,
o0pa3zoBaHue TEHH U TIONYTEHH, OTPaKEHUE U TIPEIOMIICHUE CBETA;

e  yMEHHE U3MePATh POKYCHOE PACCTOSHIE COOUPATOIIEH JIMH3bI, ONITHYECKYIO CHITY JIMH3BL;

e  BJIAJICHUE DKCIIEPUMEHTAJIbHBIMHA METOJIAMH HCCIICIOBAHNUS 3aBUCUMOCTH N300paKeHUs OT
PacOIOKEeHHS JIaMIThl Ha Pa3iIuYHBIX PACCTOSHUAX OT JIMH3BI, YIJIa OTPaKEHHs OT yrja MaJIeHHs CBeTa
Ha 3epKalio;

e [IOHMMaHHE CMBICIIa OCHOBHBIX (DU3UYECKHX 3aKOHOB U YMEHHE MPUMEHSTh UX Ha MPAaKTUKE: 3aKOH
OTpa’kKeHUS M MPETIOMIICHHSI CBETA, 3aKOH MPSMOJIMHEHHOTO PaCTIpOCTPAHEHUS CBETA;

e pasnuyarth HOKYC JMH3BI, MHUMBIHA (POKYC U (POKYCHOE PaCcCTOSTHUE JIMH3BI, ONITUYECKYIO CHITY JIMH3bBI U
ONTHYECKYIO OCh JIMH3bI, COOUPAIONIYIO U PACCENBAIONIYIO JIMH3BI, H300pPaKeHHUS, 1TaBaeMbIc
coOMparoIel 1 paccenBarOIIEH JTMH30M;

e  yMEHHE HCIOJIb30BaTh MOJTYUYEeHHbIE 3HAHNS, YMEHHS ¥ HABBIKM B TIOBCEIHEBHOM KHU3HH, SKOJIOT U H,
OBITYy, OXpaHe OKPYKAIOMIEH CPebl , TEXHUKE 0€301TacHOCTH.

HToroBoe moBTopeHue (3 4)

Conep:xanue yueoHOii mporpaMmbl

9 knace

(70 u, 2 u B HEHETIO)

OcHoBHOe cojiepxxanue

3aKkoHbI B3aUMOIeHCTBUA U ABUKEeHHsI Tea (23 1)

MarepuanbHas Touka. Cucrema oTcuera.

[lepememenne. CkopocTb NPAMOIMHENHOTO pABHOMEPHOT'O IBUKEHUSL.

[IpsaMonuHeiiHOE paBHOYCKOPEHHOE ABM)KEHHE: MTHOBEHHAsI CKOPOCTbh, YCKOPEHUE, IIEPEMEILECHHE.
I'paduxu 3aBHCUMOCTH KHHEMATUYECKUX BEIUYMH OT BPEMEHU IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM
JBIDKEHHH.

OTHOCUTENBHOCTh MEXaHMYECKOI0 IBMKEHUS. [ 'eoneHTpruuecKast v relnroLeHTPHUIECcKasi CHCTEMBI MHpa.
NuepuumanbHas cucreMa orcuera. [lepBbiid, BTOpoi u TpeTuil 3akoHbl HeroToHA.

CBoboanoe maneane. HeBecomocTh. 3aKOH BCEMHPHOTO TATOTEHUS. [VICKyCCTBEHHBIE CITYTHHKH 3EMIIH. |
Nmmynbce. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE ABUKEHUE.

@ponmanvusie 1a60pamoprHvie padbomsl

1. UccnenoBanne paBHOYCKOPEHHOTO JIBHKEHHsI O€3 Ha4aJIbHOW CKOPOCTH.
2. VI3mMepeHne ycKopeHusi CBOOOIHOTO MaICHHSI.

IIpenMeTHBIME pe3yJIbTATAMH U3yYECHUS TEMBI SBIISIOTCS:

e [IOHMMaHHE U CIIOCOOHOCTH ONUCHIBATH U OOBSCHSTH uzuuecKue A61eHus  MOoCTyIaTeIbHOE IBUKECHNE
(Ha3BaTh OTVIMUMTENBLHBII IPU3HAK), CMEHA AHSA M HOYM Ha 3emJiie, CBOOOHOE NaJieHHE Tell.
HEBECOMOCTb, IBUKEHHUE MO0 OKPYXHOCTH C IIOCTOSIHHOW 1O MOAYJIIO CKOPOCTHIO;

e 3HAHWE M COCOOHOCTH 1aBaTh ONpeeSICHHs /ONCaHUsIhu3UUecKux HOHAMUIL . OTHOCUTENbHOCTh
JBIDKEHHS (TIEPEUHCIINTD, B YEM HPOSBISETCS ), TEOLIEHTPUYECKAsl U TeNUOLEHTPUIECKasi CUCTEMBI MUPa;
[mepBast KOCMHYECKasi CKOPOCTh|, pEaKTUBHOE ABMKEHHE; Qhuzuueckux mooeneli-MaTepruaibHas TOUKa,
cucTeMa OTCUéTa, puzuuecKux 6euduH:IepeMelieHle, CKOPOCTb PABHOMEPHOI'O IPSIMOIMHENHOT O
JBIKEHHS, MTHOBEHHAsI CKOPOCTh M YCKOpPEHHUE MPH PABHOYCKOPEHHOM HPSMOJIMHEHHOM JBM)KEHHH,
CKOPOCTb U LIEHTPOCTPEMHUTENBHOE YCKOPEHHE IPY PABHOMEPHOM JIBUKCHUH TeJa TI0 OKPY>KHOCTH,
HUMITYJIBC;

e [IOHMMaHHE CMBICIIA OCHOGHBIX Pu3UYecKUX 3aKoH06 . TMHaMIUKN HpI0TOHA, BCEMUPHOTO TATOTEHUS,



COXpaHEHHS UMITYJIbCa, COXPAHEHHS DHEPTHH), YMEHUE IPUMEHATh UX Ha TPAKTHUKE U /IS PEIICHUS
y4eOHBIX 3a/1aY;

e  yMEHHE MPUBOIANUTH MPUMEPHI TEXHUYECKUX YCTPOMCTB M *KUBBIX OPTraHU3MOB, B OCHOBE MEPEMEIICHHS
KOTOPBIX JISKUT MPHHITUAI PEAKTUBHOTO BM)KEHMSI. 3HAHME H YMEHHE 00bACHATBYCTPOHCTBO U
JIEWCTBHE KOCMHUYECKHX PaKeT-HOCUTEICH;

e yMeHHe HCNOJb30BATH NIOTYUYCHHbBIC 3HAHUS, YMEHHSI M HABBIKHM B TIOBCETHEBHOM KU3HH (OBIT,
9KOJIOTHSI, OXpaHa 3I0POBbsI, TEXHHKA OE30MACHOCTH U JIp.);

e  yMEHHE U3MEPSITh MIHOBEHHYIO CKOPOCTh U YCKOPEHHUE ITPU PAaBHOYCKOPEHHOM NPSMOIMHEHHOM
JBIKCHUU, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE IIPU PABHOMEPHOM JBUKCHUU 10 OKPY>KHOCTHU.

Mexanuyeckoe KoJjie0aHue U BOJHbI. 3BYK (12 1)

KonebarensHoe aprxenue. Koiebanus rpysa Ha npykune. CBoOoaHbie KoseOanus. KonebarenbpHas cucrema.
MasTHUK. AMIUIMTY1a, TIEPUOJ, YacToTa KoneOanuii. [["apMoHnyeckue koeOoanus|.

[IpeBpalieHre 3HEPruy NPy KOJIeOATEIBHOM JIBHYKSHHUH. 3aTyXarolie Kojieoanus. BeiHyKIeHHbIC KOJICOaHMSI.
Pe3onanc.

Pacnpoctpanenue konebanuii B ynpyrux cpenax. Ilomepednsie u mpoaoinbpHbIe BOMHEL. JrHa BOHBL. CBSI3b
JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpoCTpaHEHUs U

MeproIOM (JacTOTOM ).

3ByKOBBIC BOTHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp ¥ TPOMKOCTH 3ByKa. DX0. 3BYKOBOU PE30HAHC.
[MuTepdepentus 3ByKa]

Dponmanvisie 1ab60pamopmvie pabomsl
3. UccnenoBanre 3aBUCMMOCTH TIEPHOJIA U YaCTOThI CBOOOIHBIX KOJIEOAHMI MasSTHUKA OT JJIMHBI €r0 HUTH.

IIpeamMeTHBIMHU pe3yJIbTATAMH U3YUYCHUS TEMBI SBISFOTCS:

e I[IOHMMaHHE U CIIOCOOHOCTD OITUCHIBATEL U OOBSCHSTH (huzuueckue aeaenus . KoneOaHus: HUTSHOTO
(MaTeMaTHYeCKOro) 1 MPYKUHHOTO MasSTHUKOB, PE30HAHC (B T. 4. 3BYKOBOH ), MCXaHUYECKUE BOJIHEI,
JUTMHA BOITHBI, OTpaKEHHE 3BYKa, 9XO0;

e 3HAHUWE M CIIOCOOHOCTH IaBaTh ONPEICICHUS husuueckux noHamuil. CBOOOAHBIC KONcOaHMs,
KolebaTenpHas cucTeMa, MasTHUK, 3aTyXalolIne KoleOaHusl, BRIHYKICHHbBIC KOJIeOaHus, 3BYK U YCIIOBUS
€ro pacrpoCcTPAHCHHUS;, huU3UYEeCKUX 6eTUYUH - AMIUTUTY I, TICPHOT, YACTOTa KoJIeOaHuid, COOCTBEHHAS
4acToTa KoneOaTeTbHOW CUCTEMBI, BBICOTA, [TEMOp], TPOMKOCTH 3ByKa, CKOPOCTh 3BYKa; huzuueckux
Modeneii’. [TapMOHUYECKUE KOJIeOaHUsI |, MATEMaTHICCKUH MasTHUK;

e  BJIAJICHUE DKCIIEPUMEHTAIHLHBIMH METOJIAMH UCCIICIOBAHNUS 3aBUCHMOCTH Ieprojia KoeOaHuii rpy3a Ha
HUTH OT JJTHHBI HUTH.

DjekTpoMaruuTHoe moJie (16 1)

OpmHOpOIHOE ¥ HEOJHOPOJHOE MATHUTHOE TIOJE.

Hampasnienne Toka u HanpaBiieHHE JIMHAN ero MarHUTHOTO Toist. [IpaBmiio OypaBumka.

OO6Hapy>xeHne MarHuTHOro nosist. [IpaBuso nesoit pyku.

WNHnykuus MarHUTHOTO moiia. MarHuTHbd oTok. OnbiTel Papanes. DIeKTPOMAarHUTHAS UHIYKLIMS.
Hampasnienne naayknnonsoro Toka. [lpasuio Jlenna. SIBineHne caMOWHYKIINN.

[lepemennsrii Tok. ['eneparop nepemenHoro Toka. [IpeobpazoBaHus 3HEPTUU B SIEKTPOreHEpaTOpax.
Tpanchopmarop. [lepenada anekTprudeckoil SHEPrUN Ha PACCTOSHHUE.

DNEeKTPOMarHUTHOE ToNe. DJIEKTPOMarHUTHBIE BOTHBI. CKOPOCTh PacIpOCTpaHEHHs 3JIEKTPOMarHUTHBIX BOJIH.
BnusHue 37eKTpOMarHUTHRIX U3Ty4YE€HUN Ha KU BBIE OPTaHU3MBL.

Konebartensusiit koHTYp. [lonmyuenne 3neKTpoMarHuTHEIX KojdeOanuid. [IpHHIUIBI pagnoCBs3U U TENCBUICHHS.
[Mutepdepennus cBera.] DnekTpoMarauTHas npupona csera. [Ipenominenue csera. [lokasarens npenoMieHus.
Hucnepcus ceera. Lgera ten. [Crnekrporpad u cnekrpockort.| THITbl onTHYeckuX CeKTPoB. [CrieKTpaIbHBIH
anHaym3.| [ornmomenne u ucmyckanue ceera aromamu. [IporcxoxxieHre TMHENYAThIX CIEKTPOB.

Dponmanvhvle 1abopamoprvle pabomol
4. Uzyuenue siBIICHUS DJIEKTPOMATHUTHON MHAYKIIHH.
5. HaGmronenue crutomHoro u JMHEHYaThIX CIIEKTPOB UCITYCKAaHUSI.



I[IpenMeTHBIMH pe3yJIbTATAMM U3yUEHHUS TEMBI SBIISIOTCA:

e [OHMMaHHE U CIIOCOOHOCTD OIUCHIBATH U OOBSCHATH Qhusuueckue
AGNEHUA/NPOYeccyl. FIEKTPOMArHUTHAS MHTYKIIHS, CAMOMHAYKIUS, TIPEIOMIIEHUE CBETA, AUCIIEPCUs
CBeTa, MOIJIOIIEHUE U UCITyCKaHWEe CBETa AaTOMaMH, BO3HUKHOBEHNE JINHEHYATHIX CIIEKTPOB U3ITyYEHUS U
TIOTJIOMIEHUS;

e yYMEHHE JIaBaTh ONpEeeHuUs / ONMCaHUe hu3uyecKuX ROHAMUIL  MAarHUTHOE TI0JIe, TMHUM MarHUTHOH
WHIYKLIWW; OMHOPOJHOE M HEOJHOPOIHOE MAarHUTHOE M0JI€, MArHUTHBIN MTOTOK, IepeMEHHBIH
3JEKTPUUECKUN TOK, 3JIEKTPOMArHUTHOE I10JI€, 3JIEKTPOMAarHuTHbIE BOJTHBI, 3JIEKTPOMAarHUTHBIE
KoneOaHusl, palioCBsI3b, BUIUMEBINA CBET; (husuuecKux eiuyun . MarHuTHas MHIYKIUS, WHIYKTUBHOCTD,
MEepUO/], YacTOTa M aMILTUTY A 3JICKTPOMAarHUTHBIX KOJIeOaHUH, TOKa3aTell MPEIOMIICHHSI CBETa;

e 3HaHUE POPMYIHPOBOK, TIOHUMAHHIE CMBICIIA K YMEHHUE IPUMEHSTb3AKOH NPEIOMIECHUS céema
u npaguno Jlenya, keanmogvix nocmynamog bopa;

e 3HaHWeE Ha3HAuYEHMs, yCTPOICTBA U MPUHLINIIA ICHCTBUSMEXHUUECKUX
ycmpoiicme: 3JIEKTPOMEXaHHYECKU I MHTYKITMOHHBIN TeHepaTop MepeMeHHOro ToKa, Tpancgopmarop,
KoleOaTenbHbIN KOHTYD; AETEKTOp, CIIEKTPOCKOII, CIIeKTporpad;

e TIOHHMaHUE CyTU MeMmoOa CHeKmMpaabH020 AHAIU3A 1 €70 BO3MOXHOCTEH.

Ctpoenue atoma u atomuoro siapa (11 4)

PanuoakTHBHOCTB KaK CBUJIETENBCTBO CJIOKHOTO CTPOCHHUS aTOMOB. Allb(a-, 6eTa- 1 raMMa-u3IydeHHsl.
Omnwiter Pezepdopaa. Snepras Mogens aToma.

PanmoaxkTuBHEIE TpeBpalieHns aTOMHBIX siiep. CoxpaHeHue 3apsI0BOro ¥ MacCOBOT'O YHCEN
3KCHepI/IMeHTaHLHI)Ie METOAbI HCCIICAOBAHUA YAaCTHUII.

IIpoTroHHO-HEWTpOHHAs MOAENb siapa. DU3nueckuit CMbICI 3apsI0BOr0 U MaccoBoro urcen. M3oromel. [IpaBuna
CMeIIeHu s anbda- u OeTa-pacrana

OHeprus CBs3W 4acTHIl B spe. Jlenenue siiep ypana.

Hennas peaxiust. SnepHas sHEpreTUKa. DKOIOTHIECKUE MTPOOIEMbI pab0Thl ATOMHBIX DIIEKTPOCTAHIINH.
Hoszumerpus. [lepuon momypaciana. 3aKoH paAroaKTHBHOTO pacnaia. Bivusane paarnoakTUBHBIX U3JIYICHUN Ha
JKUBBIE OPTaHNU3MBI.

Tepmosimepras peakmust. Mcrounukn sHeprun CONHIIA U 3BE3]T.

Dponmanvuvie 1aOOpamopHvie pabomul

6. M3aMepeHne ecTecTBEHHOTO paIMallMOHHOTO ()OHA JIO3UMETPOM.

7. zydenme nenenus siapa atoma ypana mo (ororpaduu TpeKkoB.

8. M3ydyenue TpeKkoB 3apsHKEHHBIX YaCTHIL MO TOTOBBIM (POTOrpadusIM.

9 OneHka neproia oIypacaja HaXoasAIuXcs B BO3yXe MPOIYKTOB paciajia ra3a pajaoHa.

IIpeamMeTHBIMU pe3yJIbTATAMH U3yUCHUS TEMBI SBISIOTCS:

e [IOHMMaHHE U CIIOCOOHOCTbH OIUCHIBATH U OOBACHATH (PU3NUECKHE SIBJICHUS: PaANOAKTUBHOCTD,
HMOHU3UPYIOINE U3Ty4EHHUS;

e 3HAHHE U CIOCOOHOCTH 1aBaTh ONpPeeSICHHS/ONMUCAHNS (PU3HUECKUX MOHATUN: paAlOaKTUBHOCTD,
anb(da-, 6eTa- ¥ raMMa-4acTHULBL; GU3NUECKUX MOJAENEH: MOIENH CTPOEHHSI AaTOMOB, IIpeIoKeHHbIE /1.
Tomconom u D. Pesepdopaom; NpoTOHHO-HEUTPOHHASI MOZIETb aTOMHOTO S,Ipa, MOJENb IpoLecca
JeTICHUs -s1[pa aToMa ypaHa; GU3NYECKUX BEJIMYUH: MOIJIOUIEHHAs 1032 U3Iy4eHHsl, KO3 HUIHEHT
KayecTBa, SKBUBAJICHTHAS /103a, IEPUOJ NOTypacnaa;

*  yMEHHE NPUBOANUTH PUMEPHI U OOBACHSITH YCTPOMCTBO U MPHUHLINN JICHCTBHUS TEXHUUYECKUX YCTPONUCTB U
yCTaHOBOK: cueT4rK I 'eiirepa, kamepa BuibcoHa, my3pIpbKOBasi Kamepa, SICpHbIM peakTop Ha
MEJIEHHBIX HEUTPOHAX;

®  YMEHHE U3MEPAThH: MOIIHOCTH /1036l PAAMOAKTHBHOIO H3JIy4eHUs OBITOBBIM JI03UMETPOM;

e 3HaHuEe QPOPMYIMPOBOK, IOHHMAHHUE CMbICTIA U YMEHUE

MIPUMEHATH: 3aKOH COXPaHEHHs MAacCOBOI'0 YHCIA, 3aKOH COXPAaHEHMs 3apsA/a, 3aKOH paJlOaKTHBHOIO pacnaja,
MIPaBWJIO CMEIIEHUS;

e  BIAJICHUE DKCIIEPUMEHTAIBHBIMU METOJAMH HCCIIEOBAHMS B ITPOLIECCE U3YUEHUS 3aBUCUMOCTH
MOIIHOCTH U3Iy4€HHUs MPOAYKTOB pacmiajia paJoHa OT BPEMEHH;

e [IOHMMAaHUE CyTH SKCIEPUMEHTAIBHBIX METOI0B UCCIEA0BAaHMUS YACTHII;

e  YMEHHE HCIOIb30BATh MOMyUeHHBIC 3HAHUS B IIOBCEAHEBHOMN XKM3HHU (OBIT, 9KOJIOTHs, OXpaHa



OKpYXKAIOIIEeH Cpesibl, TeXHUKA 0e30MacHOCTH U 1p.).

Ctpoenue u 3Bosonus Beenennoii (5 1)

Cocras, cTpoeHue u npoucxoxaeHne ColTHEeUHON CHCTEMBI.
[Inaners! u mainbie Tena COTHEYHOH CUCTEMBI.

Ctpoenmne, uznydenue u 3Bomnrorus CoiHIa U 3BE3.
Crpoenue 1 3BOMIONUS BeeneHHOM.

HTorosoe noropenue (3 u)
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