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PaGouas nporpamma no pusuke
oJ4 7-9 KkiaaccoB

ITosicHUTENBLHAA 3aNIHCKA

Pabouas mporpamma ®usmka 7-9 kiacc papaboTaHa B COOTBETCTBHM C TPEOOBAHUSIMHU
®denepallbHOTO TOCYJAPCTBEHHOTO 00pa3oBareinbHOro craHmapra u [IpumepHO OCHOBHOM
oOpa3oBaTenbHOIl nporpaMmoit no ¢usuke. JlanHas paboyas mporpamma MOJTHOCTBIO OTpaKaeT
0a30BbIil YPOBEHb IMOJTOTOBKHM IIKOJBHUKOB MO pasjesiaM nporpaMmmbl. OHa KOHKPETU3UPYET
coJlep’kaHue TeM 00pa30BaTENIbHOTO CTaHAApTa M JAaeT MPUMEPHOE paclpeiesieHue y4eOHBIX
4acoB MO paszeiaM Kypca, ONpeiesieT MUHUMAIbHBI HaOOp ONBITOB, JEMOHCTPUPYEMBIX
yauTeseM, U 1abopaTOpHBIX padoT.

VY4eOHbI mIaH s MKOJIBI OTBOAMUT 242 yaca Uit 00s3aTeIbHOTO M3ydeHHus (pu3uku Ha
CTYIIEHU OCHOBHOTO obmiero odpazoBanus. B Tom uucne B VII u VIII knaccax mo 70 yueOHBIX
yacoB M3 pacueTa 2 y4eOHbIX yaca B Hegenmto U B IX knaccax mo 102 y4eOHbIX yacoB U3 pacuéra
no 3 y4eOHBIX yaca B HeleNlo. B mporpamme npenycMOTpeH pe3epB CBOOOAHOrO y4eOHOro
BPEMEHHU ISl peaIM3allii aBTOPCKUX IMOJIXOAOB, HCIIONB30BaHUS Pa3HOOOpa3HBIX (opm
OpraHu3aly y4yeOHOro Ipolecca, BHEJIPEHUS COBPEMEHHBIX METOJOB OOydYyeHHMs U
[earorn4eckux TEXHOJIOIHM, yueTa MECTHBIX YCIOBUM.

Kypc ¢m3ukn B mpuMmepHOW mporpaMme OCHOBHOTO 0OIIero  oOpa3oBaHHS
CTPYKTYPUPYETCS Ha OCHOBE PACCMOTPEHHUSI PA3IMUHBIX (POPM JIBIIKECHUSI MATEPUU B TIOPSIKE UX
YCIIOKHEHUS: MEXaHMYECKHE SBJICHUS, TEIUIOBBIC SIBIICHUS, SJICKTPOMArHUTHBIC SIBIICHMUS,
KBaHTOBBIC siBJIeHUA. DU3KMKa B OCHOBHOM IIKOJIE U3YYaeTCsl HA YPOBHE PACCMOTPEHUS SIBJICHUMN
MPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMHM 3aKOHaMU (DU3UKM U TPUMEHEHHEM 3THUX 3aKOHOB B
TEXHUKE U MOBCETHEBHOU KU3HHU.

YMK:

1. Pabouass mporpamma 7- 9 kiacca pa3paboTaHa Ha OCHOBE ABTOPCKOM MPOrpamMMOid
OCHOBHOT'0 0011ero oopasoBanus no ¢usuke a1 7-9 knaccos (A. B. Iléppimkun, H.B.
®unonosud, E.M. I'ytauk, M., «JIpoday, 2015 1.)

2. YueOnuk:A.B.Ilépeimkun , «®@usuka 7 kiaacen,M., «Ipoday, 2012r.

3. VYuebnuk:A.B.Ilépsimkun , «®@u3uka 8 kinacen,M., «Jpoday», 2013r.

4. Yueonuk:A.B.Il€peimkun , «dusnka 9 knacen,M., «Ipoday, 2014r.

ITnanupyemvie pesynomamut 0c60enus yuedHo20 npeomema
dusuka 6 7-9 knaccwi

JIMYHOCTHBIMHU pe3yabTaTaMHu 00yueHHs Gpu3NKe SABJISIOTCH:
o CCbOpMI/IpOBaHHOCTB IMMO3HAaBaTCJIbHBIX MHTCPECOB HAa OCHOBEC PA3BUTHA HHTCIUICKTYAJIbHBIX W
TBOPUYECKHX CIIOCOOHOCTEH ydaIuxcs;
e yOeXIEeHHOCTh B BO3MOXHOCTH TIIO3HAHUS TMPHPOJBI, B HEOOXOAMMOCTH pa3yMHOTO
HCII0JIb30BaHUA JIOCTI/I)I(CHPII)’I HAayKHU " TEXHOJIOTHI JJIsA naﬂLHeﬁmero Pa3BUTHA YCTTOBCUCCKOTO
06HleCTBa, YBAXXCHHUC K TBOpPLAM HAYKHM WM TEXHHWKH, OTHOUICHHUEC K (1)I/ISI/IKG KaK DJJICMCHTY
o011e4en0BeYecKOil KyabTypHl;
® CaMOCTOSITEIBHOCTh B TPUOOPETEHUHN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHU;
® FOTOBHOCTh K BBIOOPY >KM3HEHHOTO MYTH B COOTBETCTBHM C COOCTBEHHBIMH HMHTEpECaMH U
BO3MOXKHOCTSIMH;
® MOTHBUPOBAHHOCTH O6pa30BaTeJ'II)HOI\/'I JCATCIBbHOCTU IIIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOT'O MOAX0/1a;



¢ c(hopMHUPOBAHHOCTH LIEHHOCTHBIX OTHOIIECHHUH OPYr K APYTY, YYUTENIO, aBTOPaM OTKPBITHHA U
u300peTeHuii, pe3ynbpraTamMm o0yueHHs..

MeTanpeaMeTHBIMHU pe3yJbTaTaMu 00y4yeHusl (pU3NKe SIBISIOTCS:

® HaBBIKM CaMOCTOSITEIIPHOTO TPHOOPETEHUS HOBBIX 3HAHWH, OpraHU3alWH y4eOHOM
JIeATEeTbHOCTH, TOCTAHOBKY 1IEJIEH, TUTAHUPOBAHUSI, CAMOKOHTPOJISI U OILIEHKU PE3yIbTaTOB CBOEH
JeATEeIbHOCTH, YMEHUSIMH MPEJIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOUX JICUCTBHIA;

® [MOHMMAHHUE PA3JIMUYUNA MEXKIY HCXOJHBIMU (paKTaMH M THIOTE3aMHU ISl WX OOBSICHEHHS,
TEOPETHUYCCKUMHU MOJICIISIMU U PeaTbHBIMH 00BEKTaMH, OBJIAJICHUE YHUBEPCATbHBIMU YI€OHBIMU
JEHCTBUSIMU Ha MPUMEpaxX TUIOTe3 I OOBSICHEHHS M3BECTHBIX (PAKTOB M AKCIEPUMEHTAIBLHOMN
MIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETUUYECKUX MOJICICH MPOIECCOB WU
SIBIICHHI,

® yMCHHS BOCIPUHUMATh, TMepepadaThiBaTh WM TMPEABSBIATH HHPOPMAIMIO B CIOBECHOM,
o0Opa3Hoil, cuMBOIMYecKOH (opmax, aHaIM3UpOBaTh U mepepabaThiBaTh MOTYyYEHHYIO
nH(pOpPMAIIMI0O B COOTBETCTBHM C IOCTABJICHHBIMH 3aJ1adyaMH, BBIJEIATH OCHOBHOE COJICpYKAaHUE
MIPOYMTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha TIOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro;

® ONBIT CAMOCTOSATEIBHOTO TOWCKa, aHAM3a W OTOOpa WHGOPMAIMU C WCIOIH30BAHUEM
Pa3IUYHBIX UCTOYHUKOB W HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH IS PEIICHUS
IMO3HABATEIILHEIX 3a/a4;

® pa3BUTHE MOHOJOTMYECKOW W JMAJOTUYECKOW peud, YMEHHUs BbIpakaThb CBOU MBICIH H
CIIOCOOHOCTH BBICIYIIMBATh COOECEIHMKA, MOHMMATh €ro TOYKY 3PEHHS, NMPHU3HABATH IPABO
JIpYroro uejoBeKa HAa HMHOE MHEHHE;, ® OCBOCHHE INPUEMOB JCHCTBHII B HECTaHIAPTHBIX
CUTYaIIUSX, OBJIAJICHUE IBPUCTHUYECKUMHU METOAMH PEUICHUs poOieM;

e yMeHHS paboTaTh B TPYIIE C BHINOJTHEHUEM PA3IMYHBIX COI[MAIBHBIX POJICH, MPEACTABIATh U
OTCTauBaTh CBOM B3IJISAbI U YOSKIEHUS, BECTH TUCKYCCHIO.

OO0mMMH npeAMeTHBIMH pe3yJIbTaTaMH 00y4eHHsl (PU3HKe ABISIOTCH:

® 3HaHUE METOJI0B Hay4YHOT'O TIO3HAHMSI U METOJI0B MCCIIE0BAHNS OOBEKTOB U SIBJICHUI HEXUBOU
IPUPO/IBI, MTO3BOJIAIOLINX MOTy4aTh OObEKTUBHBIE 3HAHHSI 00 OKpY’KaroIleM MHpE;

® 3HAHUS O MEXAHUYECKUX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBICHUSX, (PU3HUUECKUX
BEJIMYNHAX, XapaKTEPU3YIOIIMX ITH SBJICHUS;

® IOHMMAaHUE cMbIcia (PU3HMUECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b U3YUEHHBIX SIBIICHUIA;

® yMEHHE MOJb30BAaThCAd METOJaMHU HAayYHOTO MCCIIEOBAHUS SBICHUM NMPHUPOJBI: HAOIIOIATH
IPUPOJIHBIE SIBJICHUS U BBINOJHSATH OMNBITHL, JJAOOpAaTOpHbIE PabOThl M AKCIIEPUMEHTAJIbHBIE
UCCJIEIOBaHMSI C HCIOJIb30BAHUEM M3MEPUTEIbHBIX NPUOOPOB, HIMPOKO NPUMEHSEMBIX B
MPAKTUYECKOU KU3HU;

e BjaJieHUE OOIIEHAYYHBIMH MOHATUSAMH: MPUPOIHOE SBICHUE, SMIIMPUUECKU YCTAHOBIICHHBIN
daxt, npobiemMa, ruNoTe3a, TEOPETUUECKHUM BHIBOJI, PE3YIbTAT SKCIIEPUMEHTAIbHOM MPOBEPKH;

® [JOHMMaHUE OTIWYMIA HAayYHbIX JAHHBIX OT HENPOBEPEHHON MH(pOpMalUH, IEHHOCTH (U3UKU
JUISL yTOBIIETBOPEHHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH YenoBeka,

® COBpPEMEHHbIE Hay4YHbIE MPEJCTABICHUS O LIEJIOCTHOM HayyHOM KapTHHE MHpa, OCHOBHBIX
HNOHATUAX (U3UKU U METO/aX COMOCTABICHUS HKCIEPUMEHTAIBHBIX U TEOPETHUECKUX 3HAHUH C
IIPAKTUYECKUMH 3a/ladaMH OTPa)KEHBI B coJiepkarenbHoM MaTepuaie Y MK;

e [IOHMMAaHHE BO3pacTalOIIEeld pOJM ECTECTBEHHbIX HayK U HAy4yHBIX HCCIEIOBaHUN B
COBPEMEHHOM MHUPE;

® BJIaJICHUE YMEHUSIMU (HOPMYITHPOBATH TUIIOTE3bI, KOHCTPYUPOBATH, IPOBOAUTH SKCIIEPUMEHTHI,
OLICHUBATh MOJIYYE€HHbIE PE3YJIbTaThI;



e yMeHHE 00OpabaTbIBaTh pPE3yJbTaThl M3MEPEHUH, MPEICTABIATH PE3yJIbTaThl M3MEPEHUH C
OMOIIBI0 Tabmui, rpadukoB U Gopmys, oOHAPYKHUBAaTh 3aBUCHMOCTH MEXAY (HU3UYECKUMHU
BEJIMYMHAMH, OOBSCHATh MOJYYCHHBIE PE3yJbTAaThl M JIENaTh BBIBOABI, OLEHHBATH T'PAHUIIBI
MOTPEIIHOCTEN PE3YIBTATOB H3MEPEHU;

® YMEHHs IPUMEHATh TEOPETUYECKHE 3HAaHUS MO (U3UKE HAa NPAKTUKE, peliaTh (pU3NYecKue
3aJa4d Ha MPUMEHEHHE OJTYYCHHBIX 3HAHUH;

® YMEHHS M HABBIKM IPUMEHSATH MOJYYEHHbIC 3HAHUS U1 OOBSCHEHUS NMPUHLUIIOB ACHCTBUSL
BOKHEHIIMX TEXHUYECKUX YCTPOMCTB, PEIICHUS MPAKTHUYECKUX 3a/ad IOBCEAHEBHOM XH3HH,
oOecrieueHHs 0€30IIaCHOCTH CBOEH JKM3HHU, PAllMOHAIBHOIO NPHUPOAONOIB30BAHUS M OXPAHBI
OKpY’Karollel cpeabl;

e yOexxJeHHEe B 3aKOHOMEPHOH CBSI3M M TO3HABAEMOCTH SIBJICHUH MPHUPOJBI, B OOBEKTUBHOCTH
Hay4YHOTO 3HAHMs, B BBICOKOH IIEHHOCTM HAyKM B Ppa3BUTUM MaTe€pUaJbHON M JyXOBHOH
KYJIBTYpBI JIIOJIEH;

e YMEHHs YCTaHABIMBATh (DAKThI, PAa3IUYaTh NPUUYUHBI U CIEJACTBHSA, CTPOUTH MOJCIU U
BBIJIBUT'aTh TMIIOTE3bI, OTHICKUBATh U (HOPMYIMPOBATh JOKA3aTeIbCTBA BBIIBUHYTBHIX THIOTE3,
BBIBOJMTB U3 SKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUUYECKUX MOAeeH (pru3ndeckre 3aKOHbI;

® KOMMYHUKAaTUBHbIE YMEHMS JOKJIA/IbIBATh O PE3yJbTaTax CBOETO MCCIIEIOBAaHUS, yUaCTBOBATh
B IMCKYCCHUH, KPaTKO M TOYHO OTBEYATh HAa BOIPOCHI, UCIIOJIB30BaTh CIPABOYHYIO JIUTEPATYpy U
Jpyrue MUCTOYHUKU MH(OpMaIy. ® OTBETCTBEHHOE U OEpeKHOE OTHOLICHHME K OKpYy’Karollen
cpene;

e yMmeHus Oe3zomacHOro M 3((EKTUBHOIO MCIOJIB30BaHUS J1a00OpaTOPHOro 000pYyIOBaHHUSA,
NPOBEICHUS TOYHBIX HW3MEPEHWH M  aJEeKBATHOW OLEHKH TIIOJNyYEHHBIX pE3yJIbTaToB,
NPEJCTAaBICHUS HAaydHO OOOCHOBAHHBIX apryMEHTOB CBOMX JICHCTBHI, OCHOBaHHBIX Ha
MEXIIPEIMETHOM aHaJIn3€e y4eOHBIX 3a/1a4.

IIpenmeTHbIMHU pe3yJbTaTaMu 00y4ueHHs (PU3HKe B 7-9 Ki1accax sIBJISIOTCH:

- MOHMMaHUE M CHOCOOHOCTh OOBACHATH Takue (U3NYECKHE SIBJICHUS, KaK aTMoc(epHoe
JlaBlieHWe, IulaBaHue Ten, Auddys3us, Oosbluas CKUMAEMOCTb Ta30B, Majas CKXUMAaeMOCThb
KHUJIKOCTEH W TBEpAbIX Tell; MaJieHHe TeJl Ha 3eMIII0, HEBECOMOCTb; BOSHUKHOBEHME YIPYIHX
CWJI, CHJIBl ApxuMmena, CHUJIBl TpPEHHs; a TakXKe IPOLECCh YCTAaHOBJIECHUS pPABHOBECHS,
TEeIIonepe1aun, TenI000MeHa, UCTIApeHUs, KUIIeHNs, TUIABJICHUs, B3AaUMOACHCTBUS TeJ, TOKOB,
MarHuTOB, 3aPSKEHHBIX YAaCTHIL; IEPEX0/Ibl U MTPEBPAILEHUs SHEPTHH, UMITYJIbCa TE.

- YMEHHE U3MEpATh PACCTOSHUE, MPOMEXKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, Maccy, CUIYy,
pa60Ty CUJIbl, MOIIHOCTb, KHHCTHYCCKYIO OHCPIUIO0, NOTCHIHUAJILHYIO SHCPIryur0, CHUIY TOKa,
paboTy U MOIIIHOCTH TOKA, IEPUOJT MEXAHUUYECKUX KOJIEOAHUN, CHITY TPEHHUS.

- BJIaJICHHE SKCIIEPUMEHTAIBbHBIMH METOJAMH HCCIIEJIOBAHUS B TIPOIIECCE CAMOCTOSTEIBHOTO
HN3YUCHUA 3aBUCHUMOCTH HpOfIJIeHHOFO nyTu OT BpPEMCHHU, YAJIUHCHHUA TIPYKHHBI OT
HpI/IHO)I(eHHOﬁ CHJIbI, CUJIBI TSDKECTH OT MACChl TEjIa, CUJIBI TPCHUA CKOJIBXKCHHUA OT IJIOMIaau
COIIPUKOCHOBCHHUA TCJI W CHJIBI HOPMAJIbHOI'0 [JaBJICHHA, CHJIIbI ApXI/IMejla oT o00bema
BBITECHEHHO BOJbI IOHUMAaHUE CMBICJIa OCHOBHBIX CI)I/ISI/I'-IGCKI/IX 3aKOHOB;

- IOHMMaHUeE MPUHIUIIOB ACUCTBUS MAIIUH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB, C KOTOPHIMU
KaXJIbII YeJIOBEK MOCTOSTHHO BCTPEYACTCS] B MOBCEIHEBHOM XWU3HH, U CIOCOOOB oOecredeHus
0€30MacHOCTH TMPU UX MCTIOJIb30BAHUY;

- OBJAJICHWE Pa3HOOOpPa3HBIMH CHOCOOAMHU BBITIOJHEHUS PACUETOB I HAXOXKICHUS
HEM3BECTHOM BENUYMHBI B COOTBETCTBUU C YCJIOBHUSMHU IOCTaBJICHHOW 3aJaud Ha OCHOBAaHUU
UCIIOJIb30BaHUS 3aKOHOB (M3UKHU: 3aKoHbI [lackans u Apxumesa, 3aKOH COXpaHEHUs SHEPTUU U
UMITYJIbCA TeJIa, 3aKOH BCEMUPHOT'O TATOTEHHUS;



-yMEHHE HUCIIOJIb30BaTh MOJIyYCHHbIC 3HAHUSA, YMEHHS U HaBBIKM B MTOBCEJHEBHOH KU3HU (OBIT,
HKOJIOTHSI, OXpaHa 37I0POBbs, OXpaHa OKPYKAIOIIEeH Cpeibl, TEXHUKA O€30MacCHOCTH U JIp.).

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA ITPEJIMETA
«PU3UKA» HA CTYIIEHH OCHOBHOI'O OBHIEI'O OBPA30BAHUA
BbinyckHUK HayuMTCS:

cobmogare mpaBuia O€30IMaCHOCTH W OXpaHbl Tpyna Npu pabdoTe C Yy4eOHBIM H
71a00paTOPHBIM 000PYI0BAaHUEM;

[IOHMMaTh CMBICII OCHOBHBIX (DPU3MYECKMX TEPMHHOB: (u3nueckoe Teio, (usnueckoe
ABJICHUE, PU3NUECKasl BEJIMUMHA, €IUHUIIBI U3MEPEHNUS;

pacro3HaBaTh MPO0JIEMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3MUECKUX METOJIOB;
AQHAIN3UPOBATH OTJIEIBHBIE 3TAIbI IPOBEACHUS UCCIEN0BAaHUN U HHTEPIIPETUPOBATD PE3YIbTAThI
HAOJIIOJICHUN U OIBITOB;

CTaBUTH OTIBITHI IO UCCIICAOBAHUIO (PM3NYECKUX SBJICHUN WIH (PU3MYECKHX CBOMCTB Tel Oe3
UCTIOJIB30BAaHUS TPSMBIX M3MEPEHUi; MPU 3TOM (OPMYIHPOBaTH MpobieMy/3agady ydeOHOTro
9KCHEPUMEHTa; cOOUpPATh YCTAaHOBKY W3 NPEAJIOKEHHOIO 00OpYJOBaHUS; MPOBOIUTH OIBIT U
(bopMynHUpOBaTh BHIBOJIBI.

MIOHUMATh POJIb SKCIIEPUMEHTA B MOJYYEHUU HAYYHOU HH(pOpMaLNH;

IPOBOJIUTH IpsAMble M3MepeHHs] (U3NUYECKUX BEIUYMH: BPEMs, PacCTOsHUE, Macca Telna,
o0beM, cuia, TemIeparypa, aTMochepHoe AaBlieHHE, BIAXHOCTh BO3AyXa, HANpPsDKEHUE, CHIIA
TOKA, paJiMalluOHHbINA (OH (C UCIONb30BAaHUEM JO3UMETPA); IIPU 3TOM BbIOHMpaTh ONTUMAJIbHBIN
CI0co0 U3MEpPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKU OTPEIIHOCTEN U3MEPEHU.

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIIMYHMH C MCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUIl: IpU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHUpPOBATh pe3yJbTaTbl MOIY4E€HHOU
3aBUCUMOCTH (PU3MYECKMX BENUYMH B BUAE TaONMMIl M TpaduKOB, Je€NaTh BBIBOJBI IIO
pe3yJpTaTaM MCCIIEI0BaHNUS;

MIPOBOJIUTh KOCBEHHbIE M3MEpEHUs! (PU3NYECKMX BEJIMYMH: MpPU BBINOJHEHUU H3MEpPEHUH
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPEUIOKEHHOW HHCTPYKIUH, BBIYUCIATH
3Hau€HUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJbTaThl C YUYETOM 33JaHHOW TOYHOCTHU
U3MEPEHHUI;

aHAJIM3UPOBATh CUTYallUd NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, Y3HaBaTb B HHUX
NPOSIBIIEHUE M3YUYEHHBIX (U3MUECKUX SBJICHUM MJIM 3aKOHOMEPHOCTEH M TMPUMEHSTh
UMEIOIIMECs 3HaHUS IS UX OObACHEHMS;

MOHUMAaTh NPUHIMIBI AEWCTBUS MAIIWH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, YCIOBUS MX
0€30I1aCHOr0 MCII0JIb30BaHMs B TOBCEHEBHOM KU3HU;

UCTOJb30BaTh IPH BBINOJHEHUHM YYEOHBIX 3a7ady HAy4YHO-HOMYJSPHYIO JHMTEpaTypy O
bu3nyecKuX SIBICHUSAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

OCO3HaBaTh IIEHHOCTh HAy4YHBIX HCCIEIOBaHUM, poiib (U3UKKM B  PacIIMPEHHUH
Ipe/CTaBIeHUN 00 OKPYXKArOIeM MUPE U €€ BKJIAJ B yIy4IlIeHHEe KauecTBa KU3HHU;

UCMOJb30BaTh MPHUEMBl IMOCTPOEHUS (PU3UYECKHX MojeNeld, NMoucka U (HopMymTupoBKU
JI0Ka3aTeNNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKMX BBIBOJOB HA OCHOBE AMIIMPHUUYECKU
YCTAHOBJICHHBIX (DaKTOB;

CpaBHMBAaTh TOYHOCTb M3MEPEHUs (PU3NYECKUX BEIMYMH MO BEJIMYMHE UX OTHOCHUTEIILHOM
MOTPEIIHOCTH IIPH NPOBEIECHUU NPSAMBIX U3MEPEHUM;



CaMOCTOSITENILHO TIPOBOANTH KOCBEHHBIC H3MEPEHHSI M UCCIIEA0BAHMS (PU3NUSCKUX BEIUYUH
C MCTIOJIb30BAaHUEM PA3JIMYHBIX CLIOCOOOB M3MEpEeHUS (PU3NYECKUX BEIWYHMH, BEIOUPATh CPEICTBA
U3MEPEHUsi C Y4eTOM HEOOXOIUMON TOYHOCTH H3MEpeHUi, 00OCHOBBIBaTH BBIOOp crocoda
U3MEpCHHUs, aJCKBATHOTO IIOCTABJICHHOW 3ajade, MPOBOIUTH OLEHKY JIOCTOBEPHOCTH
MMOJIYYCHHBIX PC3YJIbTATOB,

BOCIPHHUMATh HMHpOpMALUI0  (DU3UYECKOrO0  COAEPXAaHUS B  HAYYHO-IOMYJISPHOM
JUTEpaType M CPEACTBaX MAacCOBOMl HMH(pOpPMALUKM, KPUTHYCCKH OICHHBATh IOJYYCHHYIO
nH(OPMALHIO, aHATM3UPYS €€ COoJIepIKaHKe U IAaHHbIE 00 HCTOYHHKE HH(OPMAIINY;

co3/1aBaTh COOCTBCHHBIC MHCHMEHHBIC U YCTHBIC COOOIICHUS O (PM3MYECKHUX SBICHUSAX HA
OCHOBE HECKOJBKUX HCTOYHHUKOB HMH()OPMAIMH, CONMPOBOXKAATH BBICTYIUICHHE IPE3CHTAIUCH,
YUYUTBIBAA 0COOEHHOCTH ayauTOpun CBCPCTHUKOB.

Mexannyeckue siBJIeHUSA
BrInyCKHUK HAy4YuTCH:

pacro3HaBaTb MEXaHMUYECKUE SIBJICHHUS M OOBSCHATh HAa OCHOBE HUMEIOIIMXCA 3HAHWUN
OCHOBHBIE CBOMCTBA WJIN YCJIOBHUS MPOTEKAHUS 3TUX SIBJICHUN: pABHOMEPHOE U HEPABHOMEPHOE
JBUKCHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHEMHOE IBUKEHHE, OTHOCUTEIbHOCTH
MEXaHUYECKOTO JIBUKEHUS, CBOOOHOE Na/IEHNE TeJl, pPABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tell, PEAKTUBHOE JBIKEHUE, IIepeada AaBICHUs TBEPABIMU TEIIAMH,
KHUJIKOCTSIMH W Ta3aMH, aTMOC(epHOe IaBlieHHE, IUIaBaHUE TeJ, PAaBHOBECHE TBEPABIX TeII,
UMEIOLINX 3aKpEIJIEHHYI0 OCh BpallleHUs, KoJjieOaTeJbHOE [BHUKEHHE, PE30HAHC, BOJIHOBOE
JIBUXKEHHE (3BYK);

OIUCHIBATh M3y4YECHHbIE CBOMCTBA TN M MEXAHWYECKHE SBJICHMs, UCHONb3ysd (PU3NYECKHE
BEJIMYMHBL: TYTh, MEpEMEIeHHe, CKOPOCTb, YCKOpPEHHE, Iephoj] oOpalleHus, macca Tela,
IUIOTHOCTb BEILECTBA, CHJIA (CHJIA TSDKECTH, CHUJla YIPYTOCTH, CHJIa TPEHUS), TaBICHUE, UMITYJIbC
TeJla, KUHETUYECKasi SHEprusl, MOTeHIMANbHas SHEPrHsl, MexaHuyeckas paboTa, MexaHu4yecKas
mottHocTh, KIIJ] mpu coBepiieHun pa®oOThl C MCIONB30BAHMEM IPOCTOTO MEXaHW3Ma, CHUjia
TPeHMsI, AaMIUIUTyJa, NEpUoJ M YacToTa KojebaHWH, [UIMHAa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl; NPy ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICH HCIOJIb3YyEMBIX
BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3UUECKyI0 BETMUNHY C IPYTMMHU BEJIMYMHAMU, BHIYUCIIATH 3HaUeHUE (PU3MUECKON BEINUMHBI,

aHaJIM3UPOBATh CBOMCTBA TeJ, MEXaHUYECKHE SIBJICHUS U MPOLIECCHI, UCIIONB3Ys (pru3nueckue
3aKOHBI: 3aKOH COXPaHEHUS DHEPrUU, 3aKOH BCEMUPHOTO TATOTEHUs, IMPHUHLMUII CYIEPHO3ZULUU
cun (HaxoxjaeHue paBHojeicTByromeit cuinbl), I, II u Il 3axonsl HeloToHa, 3aK0H cOXpaHEHUS
UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Npu 3TOM pa3inyaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (U3NYECKUX MOJEJeil: MaTrepualbHas TOYKa,
WHEpLUaIbHAs CUCTEMA OTCUETA;

pemaTh 3aja4yd, UCMONb3ysd (PU3NYECKHE 3aKOHBI (3aKOH COXpPAHEHUS HHEPruu, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cyneprnosunuu cwi, I, II m III 3akonsr HeroTona, 3akoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmynsl,
CBsI3bIBaOIME (DU3MUYECKHE BEIWYHMHBI (yTh, CKOPOCTh, YCKOpEHHE, Macca Tejla, MJIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TeJla, KHHETUYECKas 3HEprus, MOTCHIUaIbHAs JYHEPTHs,
MexaHuuyeckas pabora, mexaHuyeckas mourHocTh, KIIJl mpocroro mexaHusma, cuiia TpeHUS
CKOJIbJKEHUS, KOO (UIUEHT TPEHUs, aMILUIUTY/1a, IEPUOJ U YacToTa KoJeOaHuM, AJTMHA BOJHBI U
CKOpPOCTb €€ pacHpOCTPAHEHUsS): Ha OCHOBE aHajIM3a YCJIOBHUS 33Jayd 3alMChIBaTh KpPaTKOE



YCIIOBHE, BBIICIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC Ui €e
pelleHus, MPOBOIUTH PacUeThl U OICHUBATh PEATbHOCTh MOJYUYEHHOTO 3HAYeHUS (pU3uvecKon
BEJIMYMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

MCIIOJIb30BaTh 3HAHUS O MEXAaHMYECKUX SBJICHUSX B TIOBCETHEBHOM KU3HHU I 00ECIICUCHHUS
0€30IaCHOCTH TIPU O0PALCHUU C MPUOOPAMHU U TEXHUYECKUMHU yCTPOHUCTBAMU, IS COXPAHECHUS
3JI0POBBSI U COOJIIOZICHUSI HOPM DKOJIOTHUECKOTO MOBEJCHHS B OKPYXKAIOIICH Cpejie; TPUBOINUTh
OPUMEPBI TPAKTUYECKOTO HCIIOIB30BaHHUS (PU3MUYECKMX 3HAHUH O MEXaHUYECKUX SIBICHUSIX U
(GU3NYecCKUX 3aKOHAX; MPHUMEPHl HCIOIB30BaHUS BO300HOBISEMBIX HMCTOYHHKOB 3HEPTHH,
OKOJIOTHYECKUX MOCIIEICTBUI MCCIEA0BAHUS KOCMUYECKOTO ITPOCTPAHCTB;

pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIHMI XapaKkTep
(dyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXpaHCHHSI MEXaHWYECKOW IHEPTHH, 3aKOH COXPaHCHHS
UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTCHHSI) H OTPaHUYCHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

HAXOJIUTh JICKBATHYIO MPEIJIOKCHHOM 3a7aue (PU3MYECKYI0 MOJIEIb, Pa3peliaTh MpodiemMy
Kak Ha OCHOBE HMEIOIIMXCS 3HAHMW 10 MEXaHHWKE C WCIIOJIb30BAaHHEM MaTeMaTHYeCKOro
arrmapara, Tak U Ipy TTOMOIIH METOJIOB OIICHKH.

TenoBble sABJIeHUS
BohinycKHUK HAYy4YUTCS:

pacrno3HaBaTh TEIUIOBBIE SIBJICHHUS U OOBSCHITH Ha 0a3e MMEIOLIUXCS 3HAHUNW OCHOBHbBIE
CBOICTBa WJIM YCJIOBUSA MPOTEKAHUS ITHX sBIeHUU: nuddysus, usmMeHeHne oObema Ten MpH
HarpeBaHuu (OXJKICHHUH), OOJbIIAS C)KUMAEMOCTh Ta30B, Majas C)KMMAaeMOCTh JKMJIKOCTEH U
TBEpPJBIX TEN; TEILUIOBOE PABHOBECHE, WCIAPEHUE, KOHJEHCAIUs, TUIaBICHUE, KPUCTAJIN3ALINS,
KUIIEHHE, BJIAXXKHOCTh BO3JlyXa, pa3lIM4YHbIE CIIOCOOBI Terlonepeaayn (TermIoNnpOBOAHOCTb,
KOHBEKIIMSI, H3JIY4YCHHE), arperarHble COCTOSHHUS BEIIECTBA, TMOTJIOIMIEHWE DSHEPTrUu MpHU
HCIIApPEHUHU JKUIKOCTH WM BBIJEJICHHE €€ MpPU KOHJEHCAIMH Iapa, 3aBUCUMOCTb TEMIIEpaTyphbl
KHUIICHUS OT JIaBJICHUS;

ONMCHIBATh W3y4YCHHBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS, MCHOJIb3Ys (pU3MUecKue
BEJIMYMHBI: KOJMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUsl, TEMIIEpaTypa, yJelbHas TeIIOEMKOCTb
BEIIeCTBa, YJAeNbHAas TEIUIOTa IUIaBJICHUs, yIeJbHAs TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTa CrOopaHus TOIUIMBA, KOI(DPHUIMEHT MOJE3HOTO ACHCTBHS TEIUIOBOTO IBUTATENS; MPHU
OMKMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCIOJB3YEMBIX BEIHYHH, HX
0003HaYeHHSI ¥ €TUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIINE TaHHYIO (DU3HUECKYIO
BEITMYMHY C IPYTUMHU BETMYNHAMU, BEIYHCIIATH 3HAUCHHE (PU3NMUECKON BETUYUHBI;

aHAJIM3UPOBATh CBOWCTBA TeJ, TEIUIOBBIE SIBICHUS M IPOILIECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHMM BEIIECTBAa M 3aKOH COXPAaHEHUs
SHEPTUH,

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3NYECKUX MOJIENe CTPOSHHS Ta30B,
JKUJKOCTEN U TBEPABIX TEIl;

MPUBOJIUTh TPUMEPHI MPAKTUYECKOTO HCIONB30BaHUS (PU3MYECKHX 3HAHUK O TEIJIOBBIX
SBJICHUSIX;

pelmarh 3aJayd, HUCHOJb3ysl 3aKOH COXpaHEHUs SHEPruud B TEIUIOBBIX IIpolleccax u
dbopMynbl, CBs3bIBalOIIME (DU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa,
ylenabHas TEIJIOEMKOCTh BELIECTBa, Yy/AEAbHAs TeIUIOTa IUJIaBJICHUS, YJelbHas TerioTa
napooOpa3oBaHus, yaeidbHas TEIJIOTa CrOpaHUs TOILIMBA, KOA()(UIHMEHT MOJE3HOTo NeHCTBUS



TEIUIOBOI'O JIBUraTessl): Ha OCHOBE aHalIM3a YCIOBMS 3aJjaud 3alMChiBaTh KPAaTKOe YCIIOBHE,
BBIJICNIATh (PU3WYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pPELICHHUS,
IPOBOJUTH PACUYEThl U OLIEHUBATH PEATHLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MUYECKON BETNIMHBI.
BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

UCTOJIb30BATh 3HAHUS O TEIUIOBBIX SBJICHUSX B IOBCEIHEBHOW >XU3HU JJsI 00ECIIEYECHUs
0e3011acCHOCTH MpU OOpALIEHUN ¢ PUOOPAMHU U TEXHUYECKUMH yYCTPOHCTBAMH, Ul COXPAHEHUS
3JI0POBbsl U COOJIIOZCHUSI HOPM HKOJIOTHUECKOr0 MOBEIEHUS B OKPY)KAIOLIeH cpefie; MPUBOAUTh
IPUMEPBI FKOJIOTUYECKUX MOCIIEICTBUI padoThl ABUraTeneii BHyTPEHHErO CropaHus, TEIJIOBbIX
Y THUIPOIEKTPOCTAHLIAN;

pa3nuyaTh TpaHMIbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMATh BCEOOLIHI XapakTep
byHaaMeHTaNbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXpPAHEHHS HEPTrUH B TEIUIOBBIX MpOIEccax)
Y OTPAaHUYEHHOCTh UCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

HAXOJUTh aJIeKBATHYIO MPEIOKEHHON 3a1a4ye (PU3NYECKYI0 MOJENb, pa3pemaTh npodaemMy
KaK Ha OCHOBE UMEIOIUXCS 3HAHUM O TEIJIOBBIX SIBJICHUSAX C UCIIOJIB30BAHUEM MaTEMaTH4YECKOIO
annapara, TaKk 1 IIpy [IOMOILY METOJOB OLCHKHU.

JJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUS
BbinyckHUK HayuMTCs:

pacrno3HaBaTh 3JEKTPOMArHUTHBIE SBJIEHUS U OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHUUI
OCHOBHBIE CBOICTBa WM YCIOBUS MPOTEKaHWs] JSTUX SBJICHUM: JJEKTpU3alUs Tel,
B3aMMOJICHCTBUE 3apsJ0B, AJIEKTPUUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHAYKIUS, AeWCTBUE MAarHUTHOTO
MoJisi Ha MPOBOJHUK C TOKOM M Ha JBIXKYIIYIOCS 3apsOKEHHYI0 YacTHIly, JAeHCTBUE
AIIEKTPUYECKOTO MOJIA Ha 3apsKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCTpaHEHHUE CBETA, OTPAKEHUE U NPEJIOMIIEHHE CBETA, IUCIIEPCHS CBETA.

COCTaBJIATh CXEMBl DJJIEKTPUYECKHX LENeld C IOCIEAOBAaTENbHBIM M NapauleIbHBIM
COEIMHEHUEM DJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUYECKUX LTIl
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOIBTMETP).

HCIOJIb30BAaTh ONTHYECKHUE CXEMbI Ul MOCTPOEHUS M300paKe€HHH B IUIOCKOM 3€pKajie U
cobuparole TuH3e.

ONMCHIBATh H3YYECHHBIE CBOMCTBA TE€I M OJIEKTPOMAarHUTHBIE SBJICHUS, HCIONb3Ys
¢u3nyeckue BEJIWYMHBL: DJICKTPUUYECKUHA 3apsijl, CHJa TOKa, SJIEKTPUYECKOe HalpshKeHue,
AIIEKTPUUYECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBIICHUE BEIIECTBA, paboTa 3JIEKTPUUECKOTO
HOJIsl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHU€ M OITHYeCKass CHJla JIMH3BL, CKOPOCTb
AIIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPU OMHCAHUU BEPHO TPAKTOBATh
¢bu3nyecKuit CMBICT HCIOJIb3YEMBIX BEIHMYMH, WX OOO3HAYEHMS] M €IUHUIBI H3MEPEHHUS;
HaXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeJ, O3JEKTPOMArHUTHBIE SBJICHHUS M TPOILECCHI, HCIONb3YS
(du3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JEKTPUUECKOTro 3apsaa, 3akoH OMa 11 yyacTka LemnH,
3akoH Jkoyns-JleHna, 3akOH NPSAMOJMHEHHOIO PacHpOCTPAHEHUS CBETA, 3aKOH OTPaKEHHUS
CBETa, 3aKOH MPEJIOMJICHHs CBETA; MPU 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U
€r0 MaTeMaTUYECKOE BBIPAKEHUE.

MPUBOJUTh  TNPUMEPHIl  MPAKTUYECKOTO  HCMOJb30BaHUS  (PU3MUECKHX  3HAHUM O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

pemarh 3aJayu, UCHOJb3ys (Qu3nyeckue 3akoHbl (3akoH Oma A ydyacTKa LEenH, 3aKOH
Jxoynsa-JIeHna, 3aKkOH NPSIMOJIMHEWHOTO PACHpOCTPAaHEHHUsI CBETAa, 3aKOH OTPAXKEHHS CBETa,



3aKOH TIPEJIOMJICHUS CBeTa) U (OPMYJIbI, CBs3BIBarONIMEe (PU3MUECKHEe BEIWYMHBI (CHJIa TOKA,
AIIEKTPUUYECKOE HAIPSDKEHUE, HIIEKTPUYECKOE COMPOTHUBIICHHE, YACIbHOE CONPOTHUBICHHE
BEIIIECTBA, paboTa IEKTPUUIECKOTO OIS, MOIIHOCTh TOKa, (JOKYCHOE PAaCCTOSHUE M ONTHUYECKAs
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U 4YacTOTa CBETa, (OPMYIIbI
pacyera 3JIEKTPUYECKOTO COMPOTUBIICHUS MPH MOCIEI0BATEILHOM H MapaJUIEIbHOM COSINHEHUH
NIPOBOJTHMKOB): Ha OCHOBE aHAaJM3a YCJIOBHS 33Ja4Ml 3allUChIBATh KPATKOE YCJIOBHUE, BBIICISATH
(du3nvecKkue BEIMYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOAWMBIC ISl €€ PEUICHHS, MPOBOIHUTH
pacyeThl U OLIEHUBATh PEATbHOCTH IMOJIYYCHHOTO 3HAUCHUS (PU3HMUECKON BEIIMIHHBI.
BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

UCTOJb30BaTh 3HAHHUS 00 SJEKTPOMArHUTHBIX SBJICHUSX B IMOBCETHEBHOM JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPpH O0pAIICHUHU C MPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHsI 3J0POBbS U COOIOIEHHUS] HOPM 3KOJOTMYECKOTO TOBEICHUS B OKPYKAIOIIEH cpejie;
NPUBOIUTH MPUMEPHI BIUSAHUS dJIEKTPOMArHUTHBIX M3JIy4E€HHUH Ha )KUBbIE OPTaHU3MBI,

pa3nuyaTh TPaHMIlbBl MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IIOHMMATh BCEOOILIHI XapakTep
(GyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsijia) U OrPaHUYCHHOCTh
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa J1s ydacTka 1emnu, 3akoH Jxoynsa-Jlenna u np.);

UCIIOJIb30BaTh IMPHEMBI IMOCTPOCHUS (U3MYECCKHX MOJIeNel, Moucka U (HopMyTupoBKU
JIOKA3aTeIbCTB BBIABHHYTHIX THUIIOTE3 M TEOPETHYECKHUX BBIBOJOB Ha OCHOBE SMIIUPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;

HAXOJUTh aJeKBATHYIO MPEIOKEHHON 3a1a4e (PU3NYECKYI0 MOJIEIb, Pa3pemaTh mpodiemMy
Kak Ha OCHOBE HMEIOIIMXCS 3HAHUA OO0 SJIEKTPOMArHUTHBIX SIBJICHUSAX C HCIOJIH30BAHUEM
MaTeMaTHYECKOTO amnmapara, Tak | PH MOMOIIA METOJIOB OIICHKH.

KBanToBBI€E IBJICHHUA
BoinyckHUK Hay4uTCH:

pacrno3HaBaTh KBAaHTOBbIE SIBICHHS U OOBSICHITH HA OCHOBE UMEIONINXCS 3HAHUI OCHOBHBIE
CBOMCTBA WM YCJIOBHS TPOTEKaHMUs] OTUX SBJICHHUI: €CTECTBEHHass M HWCKYCCTBEHHas
pPaauoOaKTUBHOCTb, O-, - W Y-U3Ty4€HHUs, BOSHUKHOBEHHE JIMHEWYATOTO CHEKTPa HW3JIYYCHHS
aToma;

OMHCHIBATh U3YUYCHHBIC KBAaHTOBBIC SIBIICHUSI, UCTIOIB3Ysl (PU3UUYECKHE BETUYHHBI: MacCOBOE
YHCI0, 3apsAI0BOE YMCIIO, IEPUO Toaypacmaia, SHeprusi (POTOHOB; MPH OMHUCAHUU MPABUIBHO
TPakTOBaTh (U3MYECKUN CMBICIT HCIONb3YeMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIIBI
U3MEpEHUs; HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE MAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTHUMH
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUMHBI;

aQHAIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIONB3Ys (PU3UYSCKHE 3aKOHBI M TIOCTYJIATHI: 3aKOH
COXpaHEHUSI DHEPrUH, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsifa, 3aKOH COXpaHEHUs
MacCOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIYYCHHS W TIOTJIOMICHUS CBETa aTOMOM, IMPU 3TOM
pasnuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BHIPAKECHHUE,

paziuuyaTh OCHOBHBIE TpPU3HAKU IUTAHETApPHOM MOJENM aToMa, HYKJIOHHOM MOJenu
aTOMHOTO SI/Ipa;

NPUBOAUTh MPUMEPHI MPOSBICHUS B TMPUPOJE U MPAKTUUYECKOTO HCIOJIb30BAHUSA
PaAMOAKTUBHOCTH, SIACPHBIX U TEPMOSEPHBIX PEAKIUM, CIEKTPAIBLHOTO aHAJIN3a.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

WCIIOIH30BaTh TIOJIYYCHHBIC 3HAHUS B MIOBCEITHEBHOM KU3HU TIPH OOpaIlleHnH ¢ MpubopaMu
Y TEXHUYECKUMH YCTPOUCTBAMU (CUETUMK MOHUZUPYIOIINX YACTHII, JTO3UMETP), AJISI COXpaHEHUS
3I0POBBS M COOJTIO/ICHUS HOPM 9KOJIOTHUECKOTO TMOBEICHUS B OKPYXKAIOIIEH cpeie;



COOTHOCHUTDB SHEPTHIO CBA3HU ATOMHBIX AA€P C ,Z[C(l)eKTOM MaccChlI,

NpUBOJUTL MPUMCPBI BJIUAHUA PaJUOAKTHBHBIX H3Hy‘-l€HHﬁ Ha JKHUBBIC OpTraHU3MBbI;
MMOHUMATh IMPUHIHUIT ,Z[Gf/’ICTBI/IH AO3UMETPA U PA3JINYATh YCIIOBUS €0 UCIIOJIb30BAHUA,

IIOHUMAThb JSKOJIOTHYCCKUC HpO6JICMbI, BO3HHUKAOMUMC IIPpU HMCIIOJIB30BAHUHW ATOMHBIX
BHCKTpOCTaHHHﬁ, " IIYTU PpCHICHUSA 3TUX HpO6JIeM, MEPCHCKTUBLI UCITOJIB30BAHUSA YIIPABIIACMOI'O
TEPMOAACPHOTO CHUHTE3A.

JIeMeHThI ACTPOHOMMH

BbInyCKHUK HAY4YUTCSH:

yKa3biBaTh Ha3BaHus IU1aHeT COJIHEYHOM CHCTEMBI; pa3jinyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHusi 3Be3AHOro Heba, nprkeHus Jlynol, CojaHIA W IUJIAHET OTHOCHUTEIIBHO
3BE3/;

MMOHUMATh PA3IUYMS MEXY TeIMOIEHTPUUYECKON U TeOIIEHTPUUECKOM CUCTEMaMH MUPA;
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

yKa3bIBaTh OOIIME CBOWCTBA U OTJIWYHS TUIAHET 3€MHOM TPYIIIBI U IIAHET-TUTAaHTOB; MaJIbIX
ten CoJHeYHOW cHUCTEeMbl W OONBIIMX TUIAHET;, TOJIb30BaThCSA KapTOW 3BE3JHOr0 Heba Ipu
HaOJIIOIEHUAX 3BE3IHOIO Heba;

pasznuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3[ (pa3Mep, IBET, TEeMIlepaTypa) COOTHOCUTH
IIBET 3BE3/IbI C €€ TEMIIEPATypPOH;

pasnuyaTh TUIOTE3bI O MPOUCXO0XKAeHNN COTHEYHOU CHCTEMBI.

Conep:xanue Kypca.

7 kaacce (70 yacos)
BBenennue. (4 uaca)

®dusuka - Hayka o npupoje. Puznyeckue apiaeHuss. Puznueckue cpoictra ten. Habmonenue u
OIIKMCaHUC (1)I/ISI/I‘ICCKI/IX saBiaeHN. OU3NYECcKHe BEIMYNHEL. I/I3MepeHI/I$I (1)I/ISI/I'~I€CKI/IX BCJIINYHNH:
JUIMHBI, BpEMEHH, TeMmieparypbl. @usznyeckue npudopsl. MexayHapojHas cuUcTeMa €IUHULL.
TouHOCTH M OrpemHOCTh N3MepeHuil. Pu3KKa U TEXHHUKA.
®ponTanbHas JadopaTopHasi padora:
1. U3mepenne pu3nyecKux BEIUYUH C YI€TOM aOCOIFOTHOM MOTPEIIHOCTH.

IlepBoHava/bHbIE CBEICHHS 0 CTPOCHUH BelecTBa. (6 4acoB)
Crpoenune BemectBa. ONBITHI, JI0Ka3bIBAIOIIME AaTOMHOE CTPOEHHME BeELIECTBA. MOJEKYIIbI.
TennoBoe nBM)KEHHE aTOMOB W MOJIEKYJI. bpoyHoBckoe nBmwkenwme. [uddys3us B razax,
KHUJIKOCTAX M TBEPIBIX Tesax. B3aumopeiicTBHe yacTHll BellecTBa. ArperaTHble COCTOSHUS
BelecTBa. MoJIeln CTPOCHHS TBEPBIX TeJ, KUIKOCTeH M ra3oB. OOBSICHEHHE CBOWCTB Ta30B,
KUAKOCTEN U TBEP/BIX TEJ HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MTPEICTABICHUM.
®poHTaNbHAA Ja0opaTopHas padora:
2. OnpeneneHue pazMepoB MajbIX TeEI.

BzaumoneiicrBus Teun. (22 yaca)
Mexanndeckoe nBwxeHue. Tpaektopusa. Ilyre. PaBHOMeEpHOE M HEpaBHOMEPHOE ABUKECHHE.
Ckopocts. I'padyiku 3aBUCUMOCTH MYTH U MOJIYJISI CKOPOCTH OT BpEMEHHU ABIMKeHUs. MHepuus.
WNueptHOCTs Ten. B3ammopeiictBue ten. Macca tena. M3mepenne maccwl Tena. IlmoTHOCTB



BemectBa. Cuia. Cuna tsxectu. Cuita ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MeXy CUIION
TSOKECTH U Maccod Tena. Cwila TSDKECTH Ha Apyrux IulaHerax. JluHamomerp. CrnoxeHue OBYX
CUJI, HAIIPABJIEHHBIX 110 OJIHOM npsiMoil. PaBHoeicTByIomas nByx cuil. Cuia TpeHusl.
®poHTATbHBIE 1a00paTOPHBbIE PA00ThI:

3. 3MepeHue Macchl Tejla Ha PhlYaKHbIX BEcax.

4. U3zmepenune oobeMa Tena.

5. Onpenenenuie MIOTHOCTH TBEPJIOTO TeNA.

6. HccinenoBaHue 3aBUCHMOCTU CHJIbI YHPYTOCTHM OT YJUIMHEHUs MNpyXuHbL. OmnpeneneHue
Kod(durmenTa )KECTKOCTH MPYKUHBI.

7. 3mepeHue CUIIbI TPEHHUSI C IIOMOIIBI0 JUHAMOMETPA.

JlaBieHue TBepPabIX TeJl, 2KMKOCTel U ra3oB. (22 yaca)
Hasnenue. JlaBnenue TBEpAbIx Ten. JlaBnenue rasa. OObsiCHEHHME NaBICHHs Tra3a Ha OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX NpeacraBieHuil. llepemaua naBieHus ra3amMu M KUJIKOCTAMM.
3akon [lackans. CooOmiarommuecs cocynsl. ATmocdepHoe naBiaeHHe. MeTolbl H3MEpEeHHUs
atMocdepHoro AasneHus. bapomeTp, MaHOMETp, TOPIIHEBON KUIKOCTHBIA HAcoC. 3aKOH ApXH-
Mena. YcioBus Ii1aBanus Teil. Bo3ayxoriaBanue.
@DpoHTAIbHBIE JIa0opaTOpPHbIE PAdOTHI:
8. OnpeneneHue BHITATKUBAIOIIEH CUIIBI, IEHCTBYIONICH HA MOTPYKEHHOE B )KUAKOCTH TEJIO.
9. BoisicHeHHe yCI0BU TUTaBaHUS TEa B )KUJIKOCTH.

PaGora u mouHoCcTh. JHeprus. (14 yacos)
Mexanuueckas pabora. MomHocts. [IpocTeie Mexanuzmbl. MomMeHT cumbl. Peruaru. YcioBus
paBHOBecHsI pblyara. «30JI0TOe MPaBUIO» MeXaHukU. Buasl paBHoBecus. Koadduriment mones-
Horo newctBus (KIIH). Dueprusa. IlotenuuanbHas u KuHEeTHYecKas dSHeprus. [IpeBpaiienue
DHEPIUHu.
@DpoHTaAIbHBIE JIA00opaTOpPHbIE PAdOThHI:
10. BrisicHeHue ycoBHsI paBHOBECUS pblyara.
11. Onpenenenue KII/I npu noabeme tena o HaKJIOHHOM MJIOCKOCTH.

Oo6o61aoiiee noBTOpPeHne — 2 yaca.

8 kacce (70 yacos).
TenJioBble siBJIeHUs. (28 4aca)

TennoBoe nBmxenue. TemnoBoe paBHoBecue. Temneparypa. BHyTpennss sneprus. Pabora u
teronepenaya. TemtonpooaHocts. Konseknus. M3nydenne. KonmnyecTBo TemioTsl. Y aenpHas
TeII0EMKOCTh. PacueT konmyecTBa TEIIOTHI ITPH TEII000MeHe. 3aKOH COXPaHEHUs U
IIPEBPAILCHNS SHEPTUM B MEXaHUYECKUX U TEIUIOBBIX Mporneccax. [ImaBnenne u orBepaeBanue
KPUCTAJUIMYECKUX TeJl. Y IeJbHas TeIIoTa IiaBjieHus. Mcnapenne n konaeHcanus. Kunenue.
BraxxnocTs Bo3ayxa. Y aenbHas TemioTa napooopazoanus. OObsICHEHUE U3MEPEHUS
arperaTHOro COCTOSIHUE BEILECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MIPEACTABICHUMN.
[TpeoOpa3oBanue SHEPTHH B TEIUIOBBIX MalllMHaX. J[BUTaTesb BHyTPEHHEr0 BOSTOPaHHMSL.
[TapoBas Typ6una. KIIJ] TermoBoro nBurarens. Koiorndeckue npo0aeMbl HCIOIb30BaHUS
TEIUIOBBIX MaIIMH.
®ponTanbHasA JadopaTopHasi padora:

1. CpaBHeHHE KOJIMYECTB TEIUIOTHI P CMEIIMBAHUH BOJIbI Pa3HOU TEMIIEPATypHI.

2. 3mepenue yaenbHON TEMITOEMKOCTH TBEPOTO Tea.



3. H3MepeHue BIaXXHOCTU BO3ayXa.

JJleKTpUYecKue ABJIeHus . (25 yacoB)
Onektpuszanus Ten. [[Ba pona anexkTpuueckux 3apsaoB. BzanmoaencTerue 3apsokeHHBIX TEIL.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIEKTPUUECKOE 110JI€. 3AKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsaaa. [JJenuMocTs 31eKTpruuecKoro 3apsaa. nekTpoH. CTpoeHue atoma
DNeKTpUYECKU TOK. J[efiCTBUE 3IEKTPUUECKOr0 OIS Ha dJIEKTpUUYecKue 3apsiabl. MlctouHnku
TOKa. DyieKTpuueckas 1emnb. Cuia Toka. INeKTPUUECKOe HAMPSKEHUE. DIEKTPUIECKOe
conpotusiieHre. 3akoH Oma i yuactka uenu. [locienoBarenbHoe U napamieabHOe
COeIMHEHHUE MPOBOIHUKOB. PaboTa 1 MOIIHOCTH 3JEKTpHUecKoro Toka. 3akoH [xoyns-Jlenua.
Kongencarop. [IpaBuno 6ezonacHocTH npu paboTe ¢ IEKTPONPUOOPAMH.

®ponTanbHAasA Ja0opaTopHas padora:

4. COopKa 3IeKTPUIECKOH MU U N3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHBIX yIaCTKaX.
5 N3mepenne HanpspKeHKs Ha Pa3JIMYHbIX y4acTKaxX 3JIEKTPUYECKON LEIH.

6. PerynupoBanue cuibpl TOKa peoCTaTOM.

7 W3mepenne conpoTUBIIEHUE IPOBOJHUKA IIPU IIOMOILY aMIIEpPMETPA U BOJIBTMETpA.

8. I/ISMepeHI/Ie MOIIHOCTH U pa6OTBI TOKa B BHGKTqueCKOﬁ JIaMIIC.

DJIeKTPOMAarHUTHbIE siBJIeHHs. (5 4acoB)
OnbiT Opcrena. MarautHoe noje. MarHuTHOE 1oJie MPSAAMOTo TOKa. MarHUTHOE 10J1€ KaTYIIKH C
ToKOM. [TocTossHHBIE MarHUThl. MarHuTHOE MOJI€ OCTOSSHHBIX MAarHUTOB. MarHuTHOE 1oJjie
3emun. BzaumopeiictBue MarHuToB. JleiicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
DIEKTPUYECKUI IBUTATENb.
®ponTaNbHAA Ja0opaTopHas padora:
0. COopKa 2JIeKTpOMarHuTa U UCIIBITAHUE €T0 JCHCTBUH.

IO.I/ISy‘leHI/IH QJICKTPHUYICCKOI'O ABUTATCIIA ITOCTOAHHOI'O TOKA (Ha MOI[CJ'II/I)

CgeTtoBble siBJ1eHHUdA. (9 YacoB)
Hcrounuku ceera. [IpsMonnHeitHOe pacipocTpaHeHue cBeTa. Bunaumoe aBukKeHne CBETUIL.
OtpaxkeHue cBera. 3akoH oTpaxeHus csera. [lnockoe 3epkaino. [Ipenomnenue cera. 3akoH
npenomiieHus ceeta. JInazpl. @oKycHOe paccTossHUE JIMH3BL. ONTHYECKask CUIIA JTMH3BI.
N300pakenus, 1aBaemsble TUH30M. ['11a3 kak ontuyeckas cucrema. OnTuyeckue mpuOopkl.
®ponHTaNbHAA Ja0opaTopHas padora:

11.ITomy4uenne n300pa>keHUsI MPX TTOMOIIN JTUH3HI.
Oo6o0maronee mopropenne — 3 yaca.

9 kaacc (102 gaca).
3aKoHbI B3auMOAeCTBHS U IBUKeHHs TeJl (39 yacoB).
MarepunanbHas Touka. Cuctema orcyera.
[Tepemenienne. CKOpOCTh NPAMOJIUHENHOTO PABHOMEPHOTO JIBUKEHUS.
[IpsimonuHeitHOE pPaBHOYCKOPEHHOE JBHXKEHHE: MIHOBEHHAsl CKOpPOCTb, YCKOpPEHHE,
nepeMenieHue.



I'papuky 3aBHCHUMOCTH KHHEMAaTHYECKUX BEIMYMH OT BPEMEHHU INPH PaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKEHUU.
OTHOCHUTENBHOCTh MEXAHUUYECKOTO ABM)KEHHUA. ['eoleHTpuuecKas U reJMoLeHTpUYecKas
CUCTEMBI MUDA.
NuepuumanpHas cucreMa orcuera. [lepBblil, BTOpo# U TpeThii 3akoHbl HproTOHA.
CBoboanoe nagenue. HesecoMocTh. 3aKOH BCEMUPHOTO TATOTEHUA. MICKyCcCTBEHHBIE
CIyTHUKH 3EMIIN.
Nmnynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUYKEHUE.
®poHTaNbHBIE Ja0opaTOpHBIe Pa00oThI
1. HccnenoBanue paBHOYCKOPEHHOIO ABMKEHHsI €3 HadallbHOW CKOPOCTH.
2. M3mepeHne ycKopeHHs: CBOOOIHOTO MaEHUsL.

Mexannuyeckue Koj1e0aHusi U BOJHBI. 3BYK (15 u).

Konebarenbnoe nsmxenue. Konmebanusi rpy3a Ha mnpykuHe. CBOOOIHBIE KOJICOAHMS.
KonebarenbHas cuctema. MasTHUK. AMIUIMTY/A, IEPUOJ, YACTOTa KOJICOAHHIA.

[IpeBpamienne sHepruM Mpu KojeOaTEIbHOM ABMKCHHH. 3aTyXaroliue KoJeOaHwusl.
Bremnyxaennsie konebanus. Pesonanc.

PacnipocTpanenue xonebanuii B ynpyrux cpenax. [lonepednsie U mpoJOIbHBIE BOJIHBI.
Jnuna BonHbl. CBA3b UIMHBI BOJHBI CO CKOPOCTBIO €€ pPAaCHpOCTPaHEHUss U IMEPHOIOM
(4acToToi).

3ByKoBbIe BOJHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp M IPOMKOCTh 3ByKa. DX0. 3BYKOBOU
pE30HaHC.

@DpoHTAIbHBIE J1A00paTOPHbIE PA0OTHI
3. HccnenoBanue 3aBUCHUMOCTH TIEPHOJIa M YaCTOThI CBOOOJHBIX KOJIEOAHUU HUTSHOTO
MasiTHUKa OT JUIMHBI €T0 HUTH.

DJIeKTPOMArHUTHoOe moJie. (22 yaca)

OnHOPOTHOE ¥ HEOTHOPOAHOE MarHUTHOE TIOJIE.

Hamnpasnenue Toka u HampaBJeHUE JIMHUN ero MarHuTHOro noJisi. [1paBusio OypaBuuka.

Oo6napy>xenue marautHoro nosis. [Ipasuiio neBoit pyku.

Nunykuus MmarHUTHOTO TI0J1sE. MaruuTHbId mOoTOK. OnbeiTel Dapajes. DneKTpoMarHuTHas
nHayknus. Hanpasinenne nHayknmoHHoro Toka. [Ipaswio Jlenna. SIBnenne caMOMHAYKIUY.

[Tepemennsiit Tok. ['eHepaTop nepemeHHoro Toka. [IpeobpazoBanus sHepruu B
anektporeHeparopax. Tpancpopmarop. [lepenaya 3nekTpruueckoit 3HEPrUK Ha PaCCTOSIHUE.

DNeKTpOMarHuTHOE MoJjie. DIEeKTPOMarHUTHbIE BOJHBI. CKOPOCTh pacpOoCTpaHEHUS
AJIIEKTPOMATHUTHBIX BOJIH. BIiIMsiHME 27IEKTPOMArHUTHBIX U3J1y4YE€HUN HA KUBBIE OPraHU3MBI.

Kongencarop. Konebatenbublil koHTYp. [lomyueHue 3neKTpoMarHuTHBIX KOJeOaHUH.
[TpyHIMIIBI paIUOCBSI3U U TEIEBUACHHUS.

OnexkTpoMarHuTHas npupoaa ceera. lIpenomnenue csera. Ilokazarens npenomMieHHs.
Hucnepcust ceera. Tumbl onTuueckux crekTpos. [lornomenue U UCIyCKaHUE CBETa aTOMaMHU.
IIpoucxoxacHUE IMHEWYATBIX CIIEKTPOB.
®poHTaNbHBIE Ja0OpaTOPHBIE PA00THI
4. N3yuenue sBIEHNS 3JEKTPOMAarHUTHOW WHIYKIIUH.

5. HabmroneHue criionHoro ¥ JMHEH4YaToro CeKTpoB.

Crtpoenue aTomMa u aTOMHOTO siApa. (19 yacos)

PannoakTHBHOCTh Kak CBUACTEIBCTBO CIIOXKHOTO CTpOCHHsS aToMoB. Anbda-, O6era- u
ramMmma-u3Jy4eHus..

Omnsitel Pesepdopaa. SAnepHas moaens atoma.



PagnoaxkTuBHBIE NpeBpameHuss aTOMHbIX saep. CoxpaHeHue 3apsaoBOr0 U MacCOBOTO
qKCell IPU SAEPHBIX PEAKIIMSIX.
MeToabl HaOIIOICHHS U PETUCTPALIMH YaCTHUIL B SIIEPHON (pusHKe.
IIpoTOHHO-HENTPOHHAA MOJEND sapa. PU3HUUECKUM CMBICI 3apsAI0BOTO U MaCCOBOTO
qrcesl. DHEPrus CBsI3U YacTull B sape. Jlenenue anep ypana. Llennas peakuus. SnepHast
SHEPreTHKa. DKOJIOTHUYECKUE IPOOJIEMbl paOOThl AaTOMHBIX 3JEKTPOCTAHIIUM.
Hosumerpusi. Ilepumon mnonypacnaga. 3akoH paJMOAKTUBHOTO pacnaaa. BiusHue
paZlOaKTUBHBIX U3TyYEHUH HA dKUBbIE OPraHU3MBI.
Tepmosinepnas peakuusi. Uctounuku sHeprun CoiHIa U 3BE3]1.
®poHTaNbHBIE Ja0OpaTOpPHBIE PA00ThI
6. MI3mMepeHne ecTeCTBEHHOTIO PaJHalliOHHOTO (poHa JO3UMETPOM
7. I3yueHue neneHus sapa ypasa 1no gororpadusm roToBbIX TPEKOB
8. OneHka nepuoia nojrypacnasa HaxOoJAIIMXCs B BO3AYX€E IIPOLYKTOB paciaza rasa pajgoHa
9. VI3yueHue TPEKOB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (hoTorpadusm

Crtpoenue u 3Bo0onusA Beesrennoi (6 1)

Cocras, crpoenue u npoucxoxjaenne ConHeuHoil cuctemsl. [Inanersl u mansie Tena ConHeuHoOU
cucrteMbl. CtpoeHue, uznydenue u sBomonuss ConHua u 3Be3n. CTpoeHHE U HBONIOLUSA
Bcenennon.

O6o61marniee nopropenue — 1 yac.

Y4yeOHo-TeMaTHYecKkHii IJIaH Mo Gu3KKe 7 KJacc.

Pasoen Tena Konuuecmeso |[KoHTpoOJIbHBIE
yacoe paboTHI
I Brenenne 4
II [IepBoHa4yaIbHBIE CBEJICHUS O CTPOCHUH BEILIECTBA 6
II B3aumoneicteue ten 22 1
v JlaBiieHME TBEPBIX TEI, )KUIKOCTEN U ra30B 22 2
\Y PaboTa 1 MOUTHOCTB. DHEprust 14 1
VI O06o0marotiee MOBTOPEHUE 2
Hroro 70 4

Y4eOHO-TeMaTHYeCKHH I1aH N0 (pU3HKe 8 Kiace

Pasden Tena Konuuecmeo |[KoHTpOIJIBHBIE
uacos paboTsl
I TernoBble SBICHUSA 28 2
II DIIEKTPUYECKHE SIBICHUS 25 2
I ONEeKTPOMAarHUTHbIE SIBJICHUS 5 1
v CBeTOBBIE ABIECHUS 1
Vv O06o0marotiee MOBTOPEHUE 3
Hroro 70 6




YyeOHO-TeMaTHYeCKHH TUIaH MO pu3uKe 9 Kiaacc

Pasden Tena Konuuecmeo |[KonTtposbHbie
yacoe paboTbI
I 3aKOHEI B3aUMOJECHCTBUSA U ABYIKEHUS TE 34 2
II Mexanudeckue KojaeOaHus ¥ BOJTHBI. 3BYK. 16 1
111 DJIEKTPOMArHuTHOE T0JIe 26 1
v CrtpoeHue aToMa U aTOMHOTO sijipa 19 1
\" Ctpoenue u sBoonus BeenenHoit 6 1
VI O06o0maroiiee MOBTOPEHUE 1
Hroro 102 6




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311
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