[Tpunoxenue

k OOIT OO0 MBOY «COII Ne 2 c.ABtypsl um.K.A.OnenaneBoi»

Pa0ouas nporpaMma y4edHoro npeameral
«Duzuka»

! Tannas pabouas mporpamma sBJseTcst 6a30BOM JUIsl yUUTENA-NPEAMETHUKA. KOTMYeCTBO 4acOB B TEMATHIECKOM
IUIAHUPOBAHMH B KXKJIOM KJlacce KOPPEKTUPYETCs B COOTBETCTBHH ¢ yueOHbIM tutaHoM OOIT OOO0.



1. Inanupyembie pe3yabTaThl 0CBOCHHS Y4eGHOr0 npeamera « DU3nKa»

JINYHOCTHBIMH pe3yJbTaTaMu o0ydeHus pusnke B 7-9 knaccax SBISIOTCA:

e  chOpMHUPOBAHHOCTH IIO3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH yualuxcs;

e yOEXICHHOCTh B BO3MOXXHOCTH [IO3HAHHSA MpPHUPOAbI, B HEOOXOAMMOCTH Pa3yMHOIO
HUCII0JIb30BaHUA IIOCTI/I)KGHI/Iﬁ HayKu U TEXHOJIOT U JIJIsL ,HaJILHef/’IHleI‘O Pa3BUTHA YCIIOBCYCCKOI'O
o0llecTBa, yBa)K€HME K TBOPLAM HAyKd M TEXHUKH, OTHOIIEHHE K (U3UKE Kak DSJIEMEHTY
00I11e4eTI0BEYECKON KYIbTYPHI;

®  CaMOCTOSITENILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH;

® TOTOBHOCTb K BBIOOPY JKM3HEHHOIO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpECaMH U
BO3MOXXHOCTSIMU;

° MOTHUBaLuAd O6pa3OBaTeJILHOI71 JACATCIIbHOCTH HIKOJIBHHUKOB Ha OCHOBC JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (opMHUpPOBaHME LIEHHOCTHBIX OTHOUIEHUH ApPYyr K JApYrY, YYUTEI0, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3ylibTaTaM 00yUeHUSI.

e MeTanpeAMeTHBIMH pe3yJbTaTaMu 00yueHUs pusnke B 7-9 kinaccax sBIJISIOTCS:

® OBJI3/ICHUE HABBIKAMM CAMOCTOSITEIBHOIO HNPUOOPETEHUs] HOBBIX 3HAHWH, OpraHU3alUH
y4eOHOI NesTeIbHOCTH, TOCTAHOBKU 1IeJIeH, IIaHUPOBaHMS, CAMOKOHTPOJIS M OLIEHKU PE3yJIbTaTOB
CBOCH ACATCIIbHOCTHU, YMCHUAMU IMPEABUICTL BO3MOKHBIC PC3YJIbTAThl CBOUX JCUCTBHUU,

® [IOHUMaHME PA3IMUUP MEXIy HCXOAHBIMU (akTaMH M TUIIOTE€3aMU JUIsl UX OOBSICHEHUS,
TEOPETUYECKUMHU MOJICJIIMU M pealibHbIMH OOBEKTaMH, OBJIQJICHUE YHUBEPCAIbHBIMU Yy4eOHBIMU
HeﬁCTBHﬂMH Ha IIpUMEpax TUIOTE3 JIA 0O0BSICHEHHUSI HM3BECTHBIX (i)aKTOB n BKCHepHMeHTaHBHOﬁ
IIPOBEPKH BBIIBUT'AEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUYECKUX MOJIEICH MPOLECCOB WU SIBIICHUI;

e (opMHpOBaHHE YMEHHUU BOCIPUHHMATH, NEpepadaTbiBaTh M NPEAbABIATH HHPOPMALHUIO B
CIIOBECHOM, 00pa3HOH, CHMBOJIMYECKOH (opMax, aHAIM3HPOBATh U TepepadaThiBaTh MOTYYCHHYIO
MHGOpMALMI0O B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/ladaMH, BBIIENATH OCHOBHOE COZEp)KaHUe
MPOYUTAHHOI'O TCKCTA, HAXOJUTH B HEM OTBETEI HAa MMOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro,

e qnpuoOpeTeHHe OmbITa CaMOCTOATENbHOTO IIOMCKa, aHaliu3a W O0TOOopa HUHPOpPMALUU C
UCMOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB M HOBBIX MH(OPMAIMOHHBIX TEXHOJOTHH I pelieHus
II0O3HABAaTCJIbHBIX 3a/1a4,

® pa3BUTHE MOHOJIOTMYECKOM M JUAJIOTMUYECKON peuYd, YMEHMS BBIPAKaTh CBOUM MBICIH U
CIOCOOHOCTH BBICIIYIIMBATh COOECEHNKA, IOHUMATh €ro TOUYKY 3pEHMs, IPU3HABATh MPABO JPYroro
YesloBeKa Ha HHOE MHEHHUE;

® OCBOCHHME IIPUEMOB JEHCTBUH B HECTAHIAPTHBIX CHUTyalUsX, OBJIAJACHHUE 3BPUCTUYECKUMHU
METOJaMH PEeIIeHUs MpooIIeM;

e (opmMHupOBaHHE YMEHHUI paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
NPEJCTaBIATh U OTCTAMBATh CBOU B3IVISABI M YOEXKIEHUS, BECTH JUCKYCCHIO.

IIpexMeTHbIMU pe3yabTaTaMu o0yueHus pusuke B 7-9 Kiaccax sIBJASIOTCH:

e (opMHUpOBaHME MPEACTABICHUN O 3aKOHOMEPHOMN CBSI3M U TIO3HABAEMOCTH SBJICHUN TPUPOIbI,
00 OOBEKTUBHOCTH HAayYHOT'O 3HAHMS;, O CUCTEMOOOpasyromed poiau (GU3MKH Ui pa3BUTUS JPYTHUX
CCTCCTBCHHBIX HAYK, TCXHUKH U TGXHOHOFHﬁ; HAay4YHOro MHPOBO33PCHHUA KaK pE3yjibTaTa U3YUCHUS
OCHOB CTPOCHMS MaTepHH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e 3HaHMS O NPUPOJIE BAXKHEUIINX (PU3UUECKUX SIBJICHHUHM OKpYXKAIOUIEro MHpa U TMOHHMaHUe
cMbIcia PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBICHUN;

e (opMHUpOBaHHE EPBOHAYAIILHBIX MPE/ICTABICHUHN O PU3NUECKOM CYIIHOCTH SIBIEHUI MPUPOJIBI
(MeXaHWYeCKHX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUAAX MaTepuH (BELIECTBO U MOJeE),
JABMOKCHUMU KakK crocobe CYIICCTBOBAaHHUA MATCPHU, YCBOCHHUEC OCHOBHBIX I/I}IGﬁ MCXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BEIIECTBA, 3JIEMEHTOB AJIEKTPOAMHAMUKU M KBAHTOBOW (DU3UKHU;
OBJIAJICHUEC HOHSATHUHBIM arrmapaToM U CUMBOJIMYCCKHUM S3bIKOM (i)I/ISI/IKI/I,



e yMEHHS TOJb30BATHCS METOAAMU HAYYHOTO HCCIEIOBaHMS SBICHHM NPHUPOJIBI, MPOBOIUTH
HaOII0ACHNs, MJIAHUPOBAaTh M BBINOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yJbTaTbl W3MEPEHHUH,
NPEJCTABIATh PE3YNbTAaThl U3MEPEHH C MOMOIIBI0 Ta0uul, rpadukoB U (Gopmyn, oOHApyKHUBATh
3aBUCUMOCTH MEXIY (U3MUECKUMM BEIMYMHAMH, OOBACHATH IOJYYEHHBIE Pe3y/lbTaTbl U JI€NaTh
BBIBOJIbI, OIICHUBAThH TPAHULIBI TOTPEIIHOCTEN PE3yJIbTaTOB U3MEPEHUI;

® yMEHHUS IPHUMEHATh TEOPETUYECKHE 3HAHMs IO (PU3MKE Ha IpaKTHKe, pemaTth (usnueckue
3aJjauu Ha IPUMEHEHHE TOTYYE€HHBIX 3HAaHUH;

e yMEHHUS M HaBbIKM NMPUMEHATH MOJYYCHHBIC 3HAHUS IS OOBSICHEHUS NPUHIMIIOB JICHCTBUA
BOXHEUIINX TEXHUYECKUX YCTPOMCTB, (paOOTHI) MAIIMH M MEXaHU3MOB, CPEJICTB IMEPEIABIKEHUS U
CBSI3U, OBITOBBIX IPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX MPOLECCOB, PELICHUS MPAKTUYECKUX
3aad  TOBCEIHEBHOW JKM3HHM, oOecneueHust OE30MacHOCTH CBOCH JKM3HHU, PalMOHAIBHOTO
IIPUPOJIONIONIB30BAaHUS U OXPaHbl OKPYXKAIOIIEH Cpelbl; BAMSHUA TEXHUYECKUX YCTPOHCTB Ha
OKPY’KaIOILYIO Cpeny;

®  0CO3HaHHME BO3MOXHBIX IPUYMH TEXHOTEHHBIX M SKOJIOTMYECKUX KaTacTpod.

® 0CO3HaHME HEOOXOAMMOCTH IPUMEHEHMsI JOCTHKEHUH (U3MKM U TEXHOJOTHMH I
palnKoHAIBHOIO IPUPOIONOIb30BAHUS;

® OBIQJCHHE OCHOBAaMH O€30MACHOTO WCIIOJIB30BAaHUS €CTECTBEHHBIX U HCKYCCTBEHHBIX
AJIEKTPHYECKUX M MATHUTHBIX TOJIEH, SJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX M
HCKYCCTBEHHBIX ~HMOHM3MPYIOUIMX M3JIy4eHUH BO M30ekaHME€ UX BPEIHOIO  BO3ACUCTBUS
Ha OKPYXAIOUIYIO CPETy U OPraHU3M YeJIOBEKa,;

e (opmMupoBaHHE YOESKIEHHMS B 3aKOHOMEPHOM CBSA3M M TMO3HABAEMOCTH SBJICHHM MPUPOJBI, B
OOBEKTHBHOCTH HAy4YHOTO 3HAaHUS, B BBICOKOW LEHHOCTH HAYKH B DPa3BUTHH MaTECpPHAIHHOH U
JyXOBHOU KYJbTYpBI JIFOJIEH;

® Da3BUTHE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (DOpMHUpOBaHMS yMEHWH yCTaHABIMBAThH
(baxThl, pa3nuyaTh NMPUYUHBI U CIEACTBUS, CTPOUTH MOJETH M BBIIBUTATh THUIOTE3bI, OTHICKUBATH U
(bopMyIMpOBaTh 10KA3aTEIbCTBA BBIABUHYTBIX THIIOTE3, BBIBOJAUTh U3 SKCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETHYECKUX MOJieeil (pu3ruecKue 3aKOHBI;

® Da3BUTHE YMEHHUsS IUIAHUPOBATh B IOBCEAHEBHOM J>KM3HM CBOM JEHCTBHS C NPUMEHEHUEM
MOJTyYEHHBIX 3HAaHUM 3aKOHOB MEXaHMKH, IEKTPOJUHAMUKHU, TEPMOJMHAMUKHN U TETIJIOBBIX SBJICHUH C
L[eJbI0 COEepEKEHNUs 310POBBS;

e (opMHUpOBaHME TNPEJCTABICHUI O HEPALMOHATBHOM HCIOJIb30BaHUM MPUPOIHBIX PECYPCOB U
SHEPIUH, 3arpsI3HEHUN OKpY KaroIllel cpesibl Kak CIeICTBUE HECOBEPILIEHCTBA MAIIMH M MEXaHU3MOB.

® KOMMYHHKATHBHBIE YMEHUS: JTOKJIQJBIBATh O PE3YJIbTaTaX CBOETO MCCIIEAOBAaHMS, yI4aCTBOBATh
B JINCKYCCHHU, KPAaTKO M TOYHO OTBEYATh Ha BOIPOCHI, HMCIIOJIB30BaTh CIPABOYHYIO JIUTEPATYpPy H
ApyTUe UCTOYHUKHU HH(OPMAIIHH.

BbInyCKHHUK HAYYUTCS:

coOnoaTh npaBuiia 0€30aCHOCTH M OXpaHbl TpyAa Mpu paboTe ¢ yuyeOHbIM U Ja0OpaTOPHBIM
o0opyI0BaHUEM;

MIOHMMaTh CMBICJ OCHOBHBIX (M3UYECKUX TEPMUHOB: (pusnueckoe Teno, (U3NYECKOe SBICHHE,
¢dbusnveckas BEINYNHA, €TUHHUIIBI H3MEPECHHUS;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO pELIMTh IPH TMOMOUIM (PU3MUYECKHMX METOOB;
aHAJM3UPOBATh OTJENbHBIC JTalbl TMPOBEIEHUS WCCICAOBAaHUN W WHTEPIPETHPOBATH PE3YIIbTATHI
HaOJIOCHUH U OIIBITOB;

CTaBUTh ONBITHl 10 HWCCIEAOBAHUIO (U3WYCCKUX SIBICHUNA WM (U3NYECKUX CBOWCTB Ten 0e3
UCMOJb30BAHUS TPSAMBIX M3MEPEHHUH; TpU 3ToM (HOpMYyIHpOBaTh MpobdiemMy/3agady y4eOHOro
OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOpYIOBaHUS; MPOBOJUTH OIBIT H
(bopMyIHpOBaThH BHIBOJIBI.

[Mpumeuanue. [Ipu mpoBeneHNn HccieqOBaHUS (QU3NIECKUX SBICHUN W3MEPUTENLHBIC MPHOOPHI
UCMOJB3YIOTCS JIMIIb KaK JAaTYUKU U3MEpeHHs (PU3MUECKUX BETUYMH. 3alUCH MOKa3aHUM MpSMBIX
U3MEpPEHHH B 3TOM ciIydae He TpeOyercs.

MOHUMATh POJIb SKCIIEPUMEHTA B IOJIYYCHUN HAYYHOU HH(pOpMAaLNK;



MIPOBOJIUTH MpPSMBIE M3MEpPEHUs] (PU3MUECKUX BEIMYMH: BPEMs, pacCTOSHHE, Macca Tella, 00beM,
cujla, TeMIepaTypa, aTMOC(EpHOE MAaBICHHME, BIAXKHOCTb BO3JyXa, HANpsHKEHHE, CHUJa TOKa,
panuanuoHHb (HOH (C MCIOIB30BAHHMEM JO3MMETPA); MPHU 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO
M3MEPEHUs U UCIOJIb30BATh MPOCTEHIINE METO bl OLIEHKH OTPELIHOCTENH N3MEPEHHI.

[Tpumeuanue. Jlobast y4yeOHas mnporpaMma Jo/DKHAa OOecHeuyuBaTh OBJAJEHUE TMPSMBIMU
M3MEPEHUSIMH BCEX NEPEUMCICHHbBIX (PU3NYECKUX BEJIHYUH.

MPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUN: MNpU S3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DUKCHUPOBATh pE3yJbTaThl IOJy4YCHHON
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BHUJE TaONWUIl U TpaduKOB, AETaTh BHIBOJBI MO pe3yIbTaTamM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIC N3MEPEHHUsI (PU3NUECKUX BEIMYUH: IPH BBIMOJIHEHUH U3MEPEHU coOuparh
HKCIEPUMEHTAIbHYI0 YCTaHOBKY, CJIEays MPEAJOXKEHHOH WHCTPYKIHUH, BBIUUCIATh 3HAYEHUE
BEJIMYMHBI U aHAIU3UPOBATh MOJYyYEHHBIE PE3YJIbTaThl C YUETOM 33JaHHOM TOYHOCTU U3MEPEHMUI;

aHAJIM3UPOBaTh CUTYaLlUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX IIPOSBICHUE
M3YYCHHBIX (PU3UYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH W MPHUMEHSATh UMEIOIIUECS 3HAHUS JUIS UX
OOBSACHEHHS;

[IOHUMAaTh MPUHIUIBl JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCJIOBUS HX
0€30I1aCHOT0 MCII0JIb30BaHUs B IOBCEAHEBHOM KU3HH;

WCIIOJIB30BATh TPHU BBHIIIOJTHEHUH YYEOHBIX 33]a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY O (PU3HUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHET.

BbIyCKHUK MOJIYyYHT BO3MOKHOCTD HAYUHThCH:

OCO3HaBaTh IIEHHOCTb HAay4YHBIX HCCIIEOBAaHUM, poJib (QU3UKU B PACIIMPEHUU IPeJCTaBICHUI 00
OKpY’KaIOIlleM MUPE U €€ BKJIaJ B YJIy4llIEHUE KaueCTBA KU3HU;

UCIOJb30BAaTh IPUEMBbl MOCTPOCHMS (u3MuUecKUX Mojesed, Moucka H  (HOopMyIUpOBKU
JI0Ka3aTeJIbCTB  BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKHX BBIBOJIOB HAa OCHOBE AMIIUPUYECKU
YCTaHOBJICHHBIX (DaKTOB;

CpaBHMBAaThb TOYHOCTb H3MEPEHUS (PU3UUYECKUX BEJIMYMH [0 BEJIMYMHE HUX OTHOCUTEIIbHOMN
MOTPEIIHOCTH NP MPOBENECHNN NIPSIMBIX U3MEPEHUN;

CaMOCTOSITEJIbHO TMPOBOAUTH KOCBEHHBIE H3MEPEHHS U HCCIIENOBaHUS (PU3MUECKUX BEJIUYUH C
HCMOJIb30BAHUEM PAa3IMYHBIX CHOCOOOB H3MEpeHMs (U3NYECKUX BEJIMYWH, BBIOMpATh CpeacTBa
U3MEpEHUs C YIEeTOM HEOOXO0JMMON TOYHOCTH N3MEPEHH, 000CHOBBIBATH BHIOOD cr1oco0a N3MEpEHMS,
aJIeKBaTHOTO MTOCTABJIEHHOM 3a/1a4ye, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB;

BOCIPUHUMATh HMH(OPMALKI0 (U3NYECKOTO COJEp’KaHUS B HAYYHO-TIOMYJIIPHOM JUTEpaTrype U
CpeAcTBaXx MaccoBOW MH(OPMALMU, KPUTUYECKH OLIEHUBATh MOJYYEHHYIO WH(POPMAINIO, aHATU3UPYS
ee cojiepKaHKe U JaHHbIE 00 HCTOYHHUKE UH(POpPMAIINH;

co3/1aBaThb COOCTBEHHBIEC MUCHbMEHHBIE U YCTHbBIE COOOIIEHUS O (PM3UYECKUX SIBICHUSX HA OCHOBE
HECKOJIbKUX MCTOYHHUKOB HH(OpMalMU, COMPOBOXKIATh BBICTYIJIEHUE IMpPE3CHTALUEH, YYUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

MexaHnuyeckue siBJeHHUS

BbinmycKHUK Hay4HnTCS:

pacrno3HaBaThb MEXaHUYECKUE SBJIEHUS U OOBSICHATH HA OCHOBE HMMEIOIIMXCS 3HAHUNA OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHUSA NPOTEKAHUS JTUX SBICHHUI: PAaBHOMEPHOE M HEPABHOMEPHOE JABM)KEHHUE,
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBU)KEHUE, OTHOCHTEIbHOCTh MEXaHHYECKOIO
JBIDKEHUS,, CBOOOJHOE TaJEHUE Tell, PABHOMEPHOE [BM)KEHHE IO OKPYXHOCTH, HHEpIHS,
B3alMO/ICIICTBHE TeJ, peaKTUBHOE JIBHKEHHE, Tiepeaaya JaBJIeHHUs TBEPAbIMU TeIaMHU, >KUJIKOCTIMH U
razamu, atMmoc(hepHoe JaBieHue, TUIaBaHUE Tell, PABHOBECHE TBEPABIX TeJl, UMEIOIINX 3aKPEIICHHYIO
OCb BpallleHus, KoieOaTeIbHOE IBUKEHUE, Pe30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

ONKCHIBATh M3yYCHHbIE CBOMCTBA TeJI M MEXAaHUYECKUE SBJICHUS, MCIONB3Ys (PHU3NUECKUe
BEJIMYMHBIL: MyTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHHE, NMepro]i o0pallleHus, Macca Tela, IIOTHOCTh
BEIIECTBA, cHja (cuja TSDKECTH, CWJIa YOPYTOCTH, CHJIAa TpPEHHUs), JaBJI€HUE, HMIIYJIbC Tela,
KMHETUYeCKasi SHEprus, MOTEHIMalbHAsl SHEPTUs, MexaHndeckas paboTa, MeXaHH4ecKasi MOIIHOCTbD,
KIIJl npu coBepiieHun paboOThl ¢ UCIOJIB30BAHUEM MPOCTOr0 MEXaHU3Ma, CUJIa TPEHUs, aMIIUTY/a,
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NEepUoJl U YacToTa KoJeOaHWH, JUIMHA BOJIHBI M CKOPOCTh €€ PacHpOCTPAHEHUs; MPHU OMUCAHUHU
IIPaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUCHMSI U E€IUHUIIBI
M3MEPEHUsl, HaXOIUTh (OPMYINBI, CBS3BIBAIOIIME MAHHYIO (U3NYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISITH 3HaYEHNE (PU3NUECKON BETUUMHBI;

aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS M TPOLECCH, HMCIONB3Ys (U3NIECKHE
3aKOHBI: 3aKOH COXPAHEHMs DHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULUN CHII
(maxoxnaenue paBHojaeictBytomeit cuibl), I, I u 11l 3akons HetoToHa, 3aK0H COXpaHEHUs] UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Npu 3TOM pa3ivyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE MPHU3HAKU HU3YYCHHBIX (PU3MUECKUX MOAENeH: MarepuaibHas TOUKa,
MHEpLUaIbHas CUCTEMA OTCUETA;

pelaTh 3a/la4u, UCIoIb3ysl PU3NYECKUEe 3aKOHbI (3aKOH COXPAHEHUs YHEPIUH, 3aKOH BCEMHPHOTO
TAroTeHUs, NpuHuMN cynepnosuuuu cui, I, I u Il 3akonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) U GOpMyJibl, CBSI3bIBAIOLINE (PU3NUECKUE BETUUYHUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Teja, IJOTHOCTh BEILECTBA, CHUJIA, JIABJICHHE, MMITYJbC TENa,
KMHETHYECKasl SHEepIus, MOTEHIMabHasl SHEPrus, MeXaHuueckass paboTa, MEXaHH4ecKash MOILHOCTb,
KIIJ mpocToro Mexanmus3ma, cuja TPEHUS! CKOJbKEHHS, KOI()(OUITUEHT TpeHHsI, aMIUIUTYAa, TIEPUOJ] U
yacToTa KojeOaHM, JJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUs): Ha OCHOBE aHAU3a YCIOBUS
3aJauM 3alKChIBAaTh KPATKOE YCJIOBHE, BBIACTATH (PU3MUECKUE BEIMYMHBI, 3aKOHBI M (HOPMYIIHI,
HEOOXO/AUMBIE JJIsl €€ pelIeHUs, IMPOBOAUTh pacueTbl M OLIEHUBATh pPEAbHOCTh IOJIYYEHHOTO
3HAa4YeHUs1 (PU3NIECKON BETMUNHBI.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHThCH:

WCTIOJBb30BAaTh 3HAHUS O MEXAHWYECKHUX SIBJICHUSAX B IOBCEIHEBHOW JXU3HU Ui 0OECIeUYeHUS
0e30IacHOCTH TNpH OOpaIlleHUU C NPUOOpPaMU U TEXHHYECKUMH YCTPOMCTBAMH, Ui COXPAaHEHUS
3I0POBBSI U COOJIIOZCHUS HOPM 5SKOJOTMYECKOTO IOBEACHUS B OKpPYKAIOUIEH cpejie; MPUBOIUTH
IPUMEPbl MPAKTUYECKOI'O HCHOJIb30BaHUSA (U3NYECKMX 3HAHUM O MEXaHMYECKHX SBJICHHUIX U
Gu3NYeCKUX 3aKOHAX; TPUMEpPHl HUCIOJIB30BAaHUS  BO300HOBISIEMBIX HCTOYHHUKOB  SHEPTHH;
JKOJIOTUYECKUX ITOCIIEICTBUM UCCIEN0BAaHUSI KOCMUYECKOTO IIPOCTPAHCTB;

pasnuyarh TPaHUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOLIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHMYECKOW HHEpPruu, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH BCEMHUPHOIO TATOTEHMS]) M OTPAaHHMUYEHHOCTb HCIOJIb30BAHHS YaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHON 3a1aue (U3MUECKyI0 MOJElb, pa3pemiaTth IpodieMy Kak Ha
OCHOBE UMEIOILUXCS 3HAaHUM 110 MEXAHUKE C UCIIOIb30BAHMEM MAaTEMAaTUYECKOrO armnapara, Tak U Mpu
ITOMOIIIA METOJIOB OLICHKH.

TenJioBble ABJICHUA

BbpInyCKHUK HAy4YUTCH:

pacrio3HaBaTh TEIUIOBbIE SIBJICHUS U OOBSCHATH Ha 0a3ze MMEIOLIUXCS 3HAaHUI OCHOBHBIE CBOMCTBa
WIM YCIIOBUSl NPOTEKAHUS 3TUX SIBICHUU: AUPPy3usi, U3MEHEHHe o0bema Tel IpH HarpeBaHUU
(oxnmaxkaeHun), OoJpIIas CXKMUMAEeMOCTh Ta30B, Majas CKHUMAEMOCTh XHJIKOCTEH W TBEPIBIX Tel;
TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJICHCALINS, IIJIaBJICHUE, KPUCTAIIN3ALNS, KUTIEHUE, BIIAXKHOCTh
BO3/yXa, pa3jMyHble CIOCOOBI Terulonepenayn (TEeIIONPOBOJHOCTb, KOHBEKIHS, H3Iy4YeHHE),
arperaTHble COCTOSIHUSI BEIIECTBA, MOTJIOIIEHUE SHEPTUU IIPU UCIIAPEHNUH KUJKOCTH U BBIIEICHUE €€
IIpU KOHJECHCALUU 1apa, 3aBUCUMOCTD TEMIIEPATyphl KUIIEHUS OT JABJICHMUS;

OIMCHIBATh M3YyYEHHBIE CBOMCTBA TENl U TEIUIOBbIE SIBIECHHUS, UCHOJNB3YS (PU3MUECKHUE BETUUHUHBI:
KOJIMYECTBO TEIUIOTBHI, BHYTPEHHSS DHEPIUs, TEMIIEparTypa, YACJIbHas TEIJIOEMKOCTh BEIIECTBA,
yaenpHas TEIUIoTa IUIAaBJIEHMs, yJelbHas TeIuloTa mapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIJINBA, KOX(P(HUIMEHT MOJE3HOro ACWCTBUS TEIUIOBOTO ABHUTraTels; NMPH ONHCAHUHM IPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICT HCHOJB3YEMBIX BEJIIMYMH, UX O003HAYEHUS U €AMHUIIBI H3MEpEeHus,
HaxXoAuTh (OPMyJbl, CBA3BIBAIOIINME JaHHYI (U3MUECKYIO BEJIWYMHY C APYTUMH BEIUYHMHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOI BEINYMHBL;



AHAJIU3UPOBATH CBOICTBa TCJI, TCIIJIOBBIC ABJICHUA U MPOLCCCHI, UCIIOJIB3Yysd OCHOBHBIC IMOJIOKCHUA
aTOMHO-MOJIEKYJIIPHOTO YYEHUS O CTPOCHUU BEIIECTBA U 3aKOH COXPAHECHUS YHEPTUH;

pas3jindaTb OCHOBHBIC INPU3HAKKU W3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[CJICI\/JI CTPOCHUA I'a30B, )KI/II[KOCTef/'I u
TBEPABIX TEI;

IMPUBOJAUTH ITPUMCPBI ITPAKTHYCCKOI'O MUCII0JIb30BAHUA CI)I/BI/I‘ICCKI/IX 3HAHUM O TEIJIOBBIX SABJICHUAX,

pelmaTh 3aJauyM, UCIOJb3ys 3aKOH COXPAaHEHMs SHEPrMH B TEIUIOBBIX Ipoleccax U (popMylisl,
CBA3BIBAIOIIIHEC (I)I/ISI/I‘-IGCKI/IG BCJINYHHBI (KOHI/I‘-IGCTBO TCIUIOTHI, TEMIICpaTypa, yYACIbHAad TCIJIOCMKOCTb
BEIIECTBA, y/€JbHAs TEIUIOTA IUIABJIECHUA, yZeJbHas TEIUloTa apooOpa30BaHUs, ylelbHas TeloTa
CrOpaHMsl TOILIMBA, KOI((UIIMEHT MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENsl): HA OCHOBE aHAJIHM3a
YCIOBMSI 3aJaud 3alMChIBaTh KpPATKOE YCJIOBUE, BBLAEHATH (DU3MUYECKHE BEIMYMHBI, 3aKOHBI U
(bOpMy.HBI, HGO6XOI[I/IMBIC g ©¢  pCUHICHUA, IIPOBOAWTL PACUCTBl M OLCHHUBATH PCAJIbHOCTH
MOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BEIMYHHBI.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD HAYUYHThCSH:

UCIOJb30BAaTh 3HAHMS O TEIUIOBBIX SBJICHHUSIX B IIOBCEJHEBHOW JKM3HM i1 oOOecredeHus
0€30MacHOCTH TNpH OOpaIIeHUH C MPUOOPAMU U TEXHHYECKUMH YCTPOHCTBAMH, Ui COXPAaHEHUS
3JI0pOBbsI U COOJIOZIEHUS HOPM 53KOJOIMYECKOI'o IOBEACHUS B OKpY)KaloLlel cpezie; NpUBOAUTH
IPUMEPBI SKOJIOTMUECKUX IMOCIEICTBUN pabOThl JBUraTesieil BHYTPEHHETO CropaHusi, TEIJIOBBIX U
TUIPO3JIEKTPOCTAHIINM;

pasiiniate TI'paHUIbl TPHUMCHUMOCTH (1)I/I3I/IT-I€CKI/IX 3aKOHOB, IIOHUMAThb BCCO6HIPII>1 XapaKkTep
(byHIaMEHTaJIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAaHEHMs SHEPIUU B TEIUIOBBIX IMpoLieccax) U
OIrpaHNMYCHHOCTD HMCII0JIb30BaHHWA YaCTHBIX 3aKOHOB;

HaXO/UTh aJIeKBaTHYIO MPEJUIOKEHHON 3a1aue (PU3NYECKYI0 MOJENb, pa3pelaTh NpodiemMy Kak Ha
OCHOBC NMMCHOIIUXCA 3HAHUHM O TEMJIOBBLIX SIBJICHHSIX C MCITOJIE30BAaHHEM MAaTEMaTHUECKOTO arirapara,
TaK U IIPH IOMOIIY METOAO0B OLICHKHU.

JJIeKTpUYecKre 1 MATHUTHbIE SIBJICHUS

BbInyCKHUK HAy4YHUTCH:

pacrio3HaBaTb JICKTPOMArdUuTHLIC SABJICHUSA U OOBSICHATH Ha OCHOBE UMCIOIIUXCA 3HAHUU OCHOBHEIE
CBOMCTBAa WJIM YCIIOBHs IPOTEKAHUsS JTUX SBJICHHUW: JJICKTPU3ALMA TeEJl, B3aUMOICHCTBUE 3aps/IOB,
ANEKTPUYECKUA TOK M €ro JACUCTBUS (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBHUE
Mar"HuToB, JJIEKTPOMAarHuTHas MHIAYKIMS, AEWCTBUE MArHUTHOTO IMOJS HA MPOBOJHHUK C TOKOM M Ha
JBIOKYIYIOCS 3apSOKCHHYIO YacTHIy, JEHCTBUE JJIEKTPUUYECKOTO TOJISI HA 3apsDKEHHYKO YacTHILy,
JJIEKTPOMArHUTHBIE BOJIHBI, NPSMOJIMHENHOE PACIpPOCTPAaHEHUE CBETA, OTPAKEHUE U IIPEIOMIICHUE
CBETa, JUCIIEPCHUS CBETA.

COCTABJIATh CXEMBI JJIEKTPUYECKUX LIETEH C MOCIEAOBATEIbHBIM U NapajlIeIbHbIM COECIUHEHUEM
AJIEMEHTOB, pa3inyasl YCJIOBHbIE OOO3HAYEHHUS 3JEMEHTOB 3JIEKTPUYECKHUX Lienel (MCTOYHUK TOKa,
KJII0Y, PE3UCTOp, PEOCTar, JIJAMIOUYKa, aMIepMETp, BOJIBTMETD).

WCIOJIb30BaTh ONTHUYECKUE CXEMbI [UIsl TOCTPOCHHS H300pakeHHUM B IUIOCKOM 3€pKajlie |
cobuparoriei JInH3e.

OIMMCbIBATH H3YYCHHBLIC CBOMCTBA TeNl H QJICKTPOMArHuTHBIC ABJICHHWA, HCIIOJIb3Yys (1)I/ISI/I‘~IGCKI/I€
BEIIMYUHBI: DIIEKTPUYECKUN 3apsl, CHlIa TOKAa, DJJIEKTPUYECKOE HaIpsHKEHUE, JICKTPUYECKOE
COIIPOTHBIIEHHE, YJI€IbHOE CONPOTUBIIEHHUE BEIIECTBA, pad0Ta NEKTPUUECKOTrO M0JIs, MOLUTHOCTh TOKA,
(oKycHOE paccTOsIHME M ONTUYECKas CUJIa JMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJHBI
M 4acTOTa CBCTA; IIPU OIMCAaHWU BEPHO TPAKTOBATH (1)H31/I'—IGCKHI>1 CMBICJT UCITIOJIB3YEMBIX BCIWMYHH, UX
0003HAYeHHUS W EIUHHUIBI W3MEPEHHUS; HaXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BCJIIMYHHY C APYTUMH BCIMYUMHAMMU.

aHAJIM3UPOBATh CBOMCTBA TEJ, HJIEKTPOMArHUTHBIC SIBJICHUS U MPOILECCHI, UCIOIb3YyS (PU3UUECKUE
3aKOHBI: 3aKOH COXPAaHEHHUs JJICKTPUYECKOTO 3apsna, 3akoH OMa Ui ydacTKa LenH, 3aKoH Jkoyis-
JleHna, 3aKOH NPSAMOJIMHEMHOIO pPACIPOCTPAHEHUS CBETA, 3aKOH OTPaKCHUS CBETa, 3aKOH
IIPEJIOMIIEHUS CBETA; IIPU 3TOM Pa3INyuaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTEMATUYECKOE
BBIPAXKECHHUE.

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCMOIb30BaHUS (PU3NUECKUX 3HAHUI O AJIEKTPOMAarHUTHBIX
SBJICHUAX



pemarh 3aJa4M, UCIONb3ys (U3NUecKue 3aKoHbI (3akoH OMa i ydacTka 1en, 3akoH J[xoyss-
Jlenna, 3akOH MPAMOIMHEHHOTO PpACHPOCTPAHEHHsS CBETA, 3aKOH OTPAXXCHHWS CBETa, 3aKOH
MPEJIOMIICHHUS CBETa) U (POPMYIIBI, CBSI3bIBAIONINE (PU3UUYECKHE BEIWYHHBI (CHJIa TOKA, SJIEKTPUIECKOEe
HaNpsDKEHHUEe, dJIEKTPUYECKOE CONPOTUBIICHUE, YJIENbHOE CONPOTUBIECHUE BEIECTBa, padora
ANIEKTPUYECKOrO I10JIsl, MOIIHOCTh TOKA, ()OKYCHOE PAaCCTOSHUE U ONTUYECKas CUIA JIMH3BI, CKOPOCTh
JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacToTa CBeTa, (OpMylbl pacuera 3JIEKTPUYECKOIO
COIIPOTHBIICHUS IIPU IOCJIEJOBATEILHOM M IAapajlIeIbHOM COEIMHEHUHU IPOBOJHUKOB): Ha OCHOBE
aHaJIM3a yCJIOBUSA 3a/1a4M 3allUCBhIBATh KPAaTKOE YCIIOBHE, BBLACIATh (PU3NYECKUE BETUUMHBI, 3aKOHBI U
bopmynbl, HEOOXOMUMBIE MJIsi €€ pEUIeHHs, MPOBOJUTH pPACUYEThl M OLCHHUBATH PEATBLHOCTD
IIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKOI BETUUNHBIL.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD HAYYUThCH:

UCIOJIb30BATh 3HAHUA 00 3JIEKTPOMATHUTHBIX SBJICHUSAX B MOBCEIHEBHOW JKU3HU Ul 0OecredyeHus
0€30MacHOCTH TNpH OOpaIIeHUH C MPUOOPAMU U TEXHHYECKUMH YCTPOHCTBAMH, IJIi COXPAaHEHUS
3JI0pOBbsI U COOJIOAEHUS HOPM 3KOJOIMYECKOIO IOBEAEHHUS B OKpYXKaroLled cpeze; NPUBOAUTH
IIPUMEPBI BIUSAHUSA 3JIEKTPOMAarHUTHBIX U3JIy4CHHUI HA )KUBBIC OPTraHU3MBI,

pa3nuyaTth TPaHULBl NPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB, IIOHMMAaTh BCEOOIIMH Xapakrep
(GbyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXpPAHEHHs OHIIEKTPUYECKOTO 3apsiia) W OrPaHHYEHHOCTD
MCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB (3akoH OMa JuIsl yuacTka Lenu, 3akoH Jxoynsa-Jlenna u ap.);

WCIOJNB30BAaTh TPUEMBI TOCTPOCHHS (PHU3MUECKHX Mojened, TMoucka u  (HopMyTupOBKU
JIOKa3aTeJIbCTB  BBIABUHYTBIX THIIOTE3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE HMIIMPHUYECKU
YCTaHOBJICHHBIX (PAKTOB;

HaXO/UTh aJIeKBaTHYIO MIPEUIOKEHHON 3a1aue (PU3NYECKYI0 MOJENb, pa3peliaTh NpodiaeMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBJICHUSAX C MCIOJB30BaHUEM MAaTEMaTUYECKOIO
anmapara, Tak A IIp1 IIOMOIIY METOA0B OLICHKHU.

KBanroBble ABJICHUSA

BbInyCKHUK HAy4YHUTCH:

pacrno3HaBaTb KBAHTOBBIE SIBICHHUS M OOBSICHATH HAa OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA UJIU YCIIOBUs IIPOTEKAHUS DTUX SBJICHUN: €CTECTBEHHAs U UCKYCCTBEHHAs PaJMOAaKTUBHOCTbD,
-, B- ¥ y-U311y4eHus, BO3HUKHOBEHHUE JINHEWYATOTr0 CIIEKTPA U3JIy4YEHUsl aTOMa;

OIUCHIBATh M3YYEHHBIE KBAHTOBBIE SIBJICHUS, UCIOIb3Ys (PU3NUECKUE BEIMYUHBI: MaCCOBOE YHCIIO,
3apsA0BOE YMCIIO0, NEPUOA Toslypacnajia, sHeprusi (OTOHOB; MPU ONKUCAHUU MPABUIBHO TPAKTOBATH
¢bu3nyeckuif CMBICT HMCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €IUHMLIBI M3MEpPEHHs; HaXOJIUTh
(GbopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MUYECKYI0 BEJIMYUHY C JAPYTMMU BEIMYMHAMH, BBIYHCIATH
3Ha4YeHHe PU3NYECKON BETUMUUHBI;

aHAJIM3UPOBaTh KBAHTOBBIE SIBICHUS, HCIIONb3YsSd (PU3NYECKHUE 3aKOHbI M TIOCTYJIAThl: 3aKOH
COXpaHEHUs1 DHEPIUM, 3aKOH COXPAHECHMS JIIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MAacCOBOIO
YHUCIIA, 3AKOHOMEPHOCTH M3JIyYEHUsI M NOTJIOIIECHHS CBETa aTOMOM, IIPH 3TOM pa3jinyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

pa3inyaTh OCHOBHBIE IPU3HAKH IUIAHETAPHON MOJIENIN aTOMa, HYKJIOHHOM MOJIEJIN aTOMHOTO s1/1pa;

[IPUBOJUTH IIPUMEPBI MPOSABIECHUS B IPUPOJE U MPAKTUYECKOTO UCIIOIB30BAHNS PAAUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINi, CIIEKTPAIIBHOIO aHAIN3A.

BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCH:

WCIOJIb30BaTh MOJIyYEHHBbIE 3HAHMSI B MOBCEIHEBHOW XU3HU NpHU oOpalleHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOHCTBaMU (CUETUYMK WOHM3MPYIOUIMX YaCTHUI], JO3UMETpP), I COXPaHEHHS
3JI0POBbsI U COOJIIOJICHUS HOPM KOJIOTUYECKOT 0 MOBEIEHUS B OKPYXKAIOLIEH cpele;

COOTHOCHTB PHEPTHUIO CBSI3U aTOMHBIX si7Iep C Je(EeKTOM MAaCChI;

MIPUBOJUTH TPUMEPHl BIUSHHS DPAJIMOAKTUBHBIX M3JIy4YEHWHW Ha JKHUBBIE OPraHU3MBI; IIOHUMATh
MIPUHLUII JEUCTBUS JO3UMETpa U Pa3IM4aTh YCIOBUS €TI0 UCIIOJIb30BAHUS;

MMOHUMATh  JKOJIOTUYECKHE MpoOJeMbl, BO3HUKAIOIIME TPU  HCIOJIB30BAHMM  aTOMHBIX
AJIEKTPOCTAHLIMH, M TYTH PELIeHHs 3TUX MpoOseM, MEPCHEKTHUBBI MCIOIb30BaHMUS YIPABISEMOIO
TEPMOSAIEPHOTO CUHTE3A.



DJIeMeHTBI ACTPOHOMMH

BbINyCKHUK HAYYHUTCSH:

yKa3bIBaTh Ha3BaHMs IaHeT COJIHEYHOW CHCTEMBI; pa3jvyaTh OCHOBHbBIE NPU3HAKM CYTOYHOI'O
BpallleHus 3Be34Horo Heba, ABmxenus Jlynol, CoiHIa U MJIaHET OTHOCUTENIBHO 3BE3/1;

IIOHUMATh Pa3INyuus MEXy FeIMOUEHTPUYECKON U FE€OLEHTPUUECKON CUCTEMaMH MUPa;

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCH:

yKa3bpIBaTh OOIIME CBOMCTBA M OTIMYMUS IUIAHET 3€MHOW T'PYNIBI U TUIAHET-TUTAHTOB; MAJIBIX TEJ
ConHeyHOM cucTeMbl U OOJIBIIUX IIAHET; MOJb30BaTHCS KapTOW 3BE3qHOr0 HeOa Mpu HaOIIOACHUSIX
3BE3IHOr0 HeDA;

pa3nuyaTh OCHOBHBIE XapaKTEpUCTHKU 3Be3] (pa3Mep, LBET, TemIepaTypa) COOTHOCHTH LIBET
3BE3/IbI C €€ TEMIIEPaTypOu;

pasinyaTh TUIOTE3bI O IPOUCXO0XKIeHNHU COTHEYHOU CUCTEMBI.

Paznea Il

2. Conep:xanue y4eoHoro npeamera «Ou3nkay
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHust

7 kiaace

(70 gacos, 2 yaca B HEJEITIO)

I. BBenenue (5 4)

[IpenmMer u MeTonbl (U3MKU. DKCIEPUMEHTAJIbHBIA METOJ HW3Yy4YeHHs] Mpupoabl. M3mepenue
¢usnveckux BenuuuH. [lorpemHocTs m3MepeHus. OO0o00mIeHHE PE3yNbTaTOB  AKCIEPUMEHTA.
Habmoienne npocTedmux siBICHUH U MPOIECCOB MPHUPOJABI C MOMOIIBIO OPTraHOB YYBCTB (3peHMUS,
ciyxa, ocsas3aHusi). Mcnonp3oBaHMe NPOCTEHIINX M3MEPUTENbHBIX MPUOOpOB. CxemaTHuecKoe
n300pakeHre OnbITOB. MeTobl moxydeHus 3HaHui B pusnke. Ousnka v TEXHHUKA.

®dponTankHas 1abopaTopHas padora.

1.0npeneneHue HEHbI AEIEHUS U3MEPUTETHLHOIO IPUOOpa.

I1. IlepBoHauanbHbIE CBeAEeHNsI O CTPOEHUH BelllecTBA. (6 4acoB.)

['mnore3a 0 AMCKPETHOM CTpoeHUHM BemiecTBa. Monekynsl. HenpepblBHOCTH M XaOTUYHOCTH
nBKeHus dactull BemectBa. [uddys3us. bBpoyHoBckoe npmxkeHue. Mojenu rasza, KHUAKOCTH H
TBepJOro Ttena. B3amMmopeiicTBue wyacTull BemiecTBa. B3anMHOE NPUTSIKEHHE M OTTAJIIKMBaHUE
MoJIeKyl. TpH cOCTOSIHUS BEIIECTBA.

®ponTankHas 1abopaTopHas padora.

2.M3mepeHne pa3mMepoB MalbIX TE.

II1. BzanmoneiicTBue TeJ1. (23 vac.)

Mexannueckoe ABmxeHue. PaBHoMepHOe 1 He paBHOMepHOoe JBuxkeHue. CkopocTs. Pacuer mytu u
BpeMeHu JBUXkeHus. Tpaekropus. IlpsmonuneniHoe nBuxkeHue. Bzaumopeictsue ten. Muepuwms.
Macca. [InotHOCTh. M3Mepenue macchl Tella Ha Becax. Pacuer maccel u o0beMa 1Mo €ro MIOTHOCTH.
Cuna. Cunbl B IpUPOAE: TATOTEHMS, TSKECTH, TpeHHs, ynpyroctu. 3akoH ['yka. Bec Ttema. Cs3b
MEXy CWIOHN TSKECTH M Maccoil Tena. JmHamomerp. CliokeHue IByX CHII, HAPABJICHHBIX IO OJTHON
npsMoii. Tpenue. Ynpyras nepopmanus.

@Dponmanvusle 1a60pamopnsle padbomal.

3.M3MepeHue Macchl Tena Ha PblYaKHBIX Becax.

4. M3mepenue o0bema Tea.

5.0npeneneHne MI0THOCTH TBEPAOTO BEIIECTBA.

6.I'pagynpoBaHue NpyXKUHBI 1 U3MEPEHUE CHII TMHAMOMETPOM.

IV /IaBjieHue TBepAbIX TeJ, dKHUAKOCTEH 1 ra3os. (21 yac)

Hasnenue. Omwir Toppuyennu. bapomerp-anepona. ATMochepHOe [aBlieHHE Ha Pa3THMYHBIX
BbicoTax. 3akoH Ilackams. CrocoObl yBenwueHUs W yMEHbIIEHHUS naBieHus. [laBneHue raza. Bec
Bo3ayxa. Bosgymnas oGonouka. M3mepenune armocdepHoro aasienus. Manomerpsl. IlopiineBoit
KUIKOCTHBIM Hacoc. llepenaua naBieHHs TBEpABIMU TEJIAMM, XUIKOCTAMHU, Ta3amu. JleiicTBue
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UJKOCTHU U ra3a Ha MOrPyKeHHOE B HUX TeJlo. PacyeT naBineHust )KUAKOCTH HA THO U CTEHKHU COCY/a.
Coobmaromme cocyapl. Apxumenoa cuia. [ 'unpaBiandeckuit mpecc. [lnaBanue Ten. [InaBanue cynoB.
BosnyxomiaBanue.

OponTanbHas 1adopaTopHas pabora.

7.0npeneneHue BHITAIKUBAIOIIECH CUJTBI, IEHCTBYIOIIEH HA MTOTPYKEHHOE B KHUIKOCTh TEJO.

8.BbIsicHEHME yCI0BUH TUIaBaHUS TEa B )KUJIKOCTH.

V. Pa6ora u momiHoCTh. JHeprus. (16 yacos.)

Pa6ora. Momuocts. OHeprus.  Kuneruueckass sHeprus. [loTeHnuanpHas sSHeprus. 3aKoH
coxpaHeHusa MexaHudeckoil sHepruu. IIpocteie mexanusmel. KIIJ[ Mmexanu3zmoB. Peryar. PaBHoBecue
cuil Ha pblyare. MomeHT cunbl. Pbluarm B TexHuke, ObiTy u mnpupone. I[Ipumenenue 3akoHa
paBHOBeCHsI pbluara K 06J0Ky. PaBeHCTBO pabOT MpH MCIIOIB30BAHUU MTPOCTHIX MEXAHU3MOB. «30JI0TOE
MIPaBUJI0» MEXAHUKH.

®dponTankHas 1abopaTopHas padora.

9.BrIsicCHEHUE yCIIOBUSL PABHOBECHS pblyara.

10.0Onpenenenne KII/ npu noxseme no HaKJIOHHOM MJIOCKOCTH.

8 ki1ace

(70 gacos, 2 yaca B HEJIETIO)

I. TensioBble siBjeHus (24 yaca)

Buytpennss sHeprusi. TeruoBoe nBmwkenue. Temmeparypa. Temmomepemada. HeobpaTumocThb
npouecca temtonepenayu. CBs3b TeMIIEpaTypbl BEIIECTBA C XAOTUYECKUM JIBU)KEHHEM €ro YacCTHII.
Crioco6bl M3MEHEHHsSI BHYTpPEHHEH 3HEepruu. TeraonpoBoAHOCTb. KonuuecTBO TEIUIOTHL. Y AelbHAs
teroeMKkocTh. KonBekuus. M3nydyeHue. 3aKOH COXpaHEHUsT SHEPrMM B TEIUIOBBIX IPOLIECCAX.
[TnaBnenne M KpucTayuM3anus. YAelbHas TEIUIOTa IUlaBieHus. |'paduk riaBieHust 1 OTBEPICBAHMS.
[IpeoOpa3oBaHue HHEPruM NpU H3MEHEHUSX arperaTHoro COCTOSIHHS BellecTBa. lcmapeHue u
KOHJIEHCAalUs. YJenpHas TeIloTa MapooOpa3oBaHusi U KOHjeHcauuu. Pabora mapa u rasa npu
pacumpennn. Kunenue xunkoctu. BnaxxkHocTe Bo3ayxa. TemioBble ABUraTenu. DHEPrusi TOILIMBA.
VY nenbHas TENI0Ta CrOpaHus.

Arperatnbie coctostHus. [IpeoOpazoBanue »Hepruu B TeruioBbix aBurarensx. KIIJ[ termmoBoro
JBUTATEJIS.

®ponTanpHas 1adopaTopHas padora.

2.CpaBHEHHE KOJIMYECTB TEIIOTHI IPY CMEIINBAHUU BOJABI Pa3HON TEMIIEpaTypBhl.

3.M3mepenue yaenbpHOM TEIIOEMKOCTH TBEPIOTO Tea.

I1. DnexTpuyecKkue siBJeHUS U 3JIEKTPOMATHUTHBIE ABJIeHusA (344uaca)

OnexTpuzanus Tel. JIEKTpUUYECKUi 3apsa. B3aumoneiicTeue 3apsinos. J[Ba Buia 2JIEKTPUUYECKOTO
3apsga. JMCKpeTHOCTh 3JEKTPUUYECKOTo 3apsia. JJNEKTPOH. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsiia.  OnekTpudeckoe moje. Onektpockon. CtpoeHue aTomMoB. OOBSICHEHHE HIEKTPUYECKHX
sABlIeHUM. IIpOBOJHMKM W HENPOBOJHMKM JJEKTpudecTBa. JIEMCTBUE DJJIEKTPUYECKOrO IO Ha
AIEKTPUUECKUE 3aps]IbI.

[TocTostHHBIN dnekTpudecKkuil TOK. VCTOYHMKH AIEKTpUYECKOro Toka. Hocutenn cBOOOIHBIX
ANEKTPUUYECKUX 3apsiioOB B METalllaX, KUAKOCTAX M ra3ax. JJEKTpUYecKas IIeNb U €€ COCTaBHbIE
yacTu. Cuna Toka. Ennannel cunsl Toka. Amnepmerp. M3mepenue cuitbl Toka. Hanpspkenue. EnuHnnb
HanpsbkeHus. Boastmerp. M3Mepenue HanpspkeHUsl. 3aBUCMMOCTD CHIIBI TOKA OT HAIPSKEHUS.

Conporusnenue. Ennannel conpotunenns. 3akoH OMa Juisl ydacTka 3JIeKTpHYecKod nenu. Pacuer
COINIPOTHBIIEHUSI TPOBOJHUKOB. YJEIbHOE CONpOoTHUBIEHUE. [IpuMepbl Ha pacueT CONpPOTHUBIICHUS
IIPOBOJIHUKOB, CWJIBI TOKa M HanpspkeHus. Peoctartsl. [locnenoBarensHoe U napajliebHOE COEJUHEHNE
IIPOBOAHMKOB. [I€fCTBUS 2JIEKTPUUECKOTO TOKA

3akon [[xoymnsa-Jlenma. PaGorta snmekTpudeckoro Toka. MOIIHOCT 3JIEKTPUYECKOTO TOKA. EarHUITBI
paboOThl SIEKTPUUECKOTO TOKA, MpUMEHseMble Ha mpakThke. CYETYUK DSIEKTPUUECKON DHEPTHH.
DneKxTpoHarpeBaTeNbHble MPUOOPHL. PacueT anekTposHepruu, noTpediseMoil ObITOBBIMH MPHOOpaMHU.
HarpeBaHne npoBOJHUKOB JIEKTPUUYECKUM TOKOM. KOJIMUECTBO TEMIIOTHI, BBIAEISAEMOE IPOBOIHUKOM
¢ TokoMm. Jlamma HakanuBaHusa. KopoTkoe 3ambikanue. I[Ipenoxpanutenn. MarHuTtHOE TIOJE.
MarnuTHoe 1ON€ MNpPsAMOro TOoKa. MarHuTHble JUHUUM. MarHuTHOE MOJi€ KaTyIIKM C TOKOM.
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DNeKTpoOMarHuTel W uX MpuMeHeHus. [locTossHHbIE MarHUTbl. MarHuTHOE TO0JiI€ TOCTOSHHBIX
MarHuToB. MarnutHoe mnoje 3emiu. JlelicTBUE MArHUTHOTO IO HA MPOBOJHHK C TOKOM.
DNEeKTPUYECKUM IBUTATEb.

Dponmanvusvle 1a00pamoprvle padbomal.

4.COopKa 3JIeKTpUUYECKOH 1IeNN U U3MEPEHHE CUIIbI TOKA B €€ PA3JINYHbIX yYacTKaX.

5.M3Mepenue HanpsKEHUs Ha Pa3IMYHbIX YYaCTKAX IEKTPUYECKOU LICTIH.

6.PerynupoBanue cuibl TOKa peocTaToM.

7.M3Mepenne conpoTUBIICHHUS TPOBOIHUKA IIPH MIOMOIIH aMIIepMeTpa U BOJIbTMETPA.

8.13mepenne MOIHOCTH U pabOThI TOKA B AJIEKTPUUYECKON JIaMIIe.

9. COopka 37EKTPOMArHUTa U UCIIBITAHUE €r0 ACHCTBUA.

10. M3y4eHue 31eKTpU4eCKOro IBUraTes OCTOSIHHOTO TOKa (Ha MOJEIH).

I11. CBeToBble siBjieHus. (10 yacoB)

Hcrounuku cBera.

[IpsimonuHEtHOE pacnpocTpaHEHUE, OTpaXKEHHE U IMpernomieHue cera. Jlyd. 3akoH oTpakeHus
ceera. [lmockoe 3epkano. Jlunza. Onrtuyeckas cuia JUH3bBL M300pakeHue gaBaeMoe JIHMH30M.
N3mepenue ¢okycHoro paccrostHust cobuparouieil aunH3bpl. Onrtuueckue npubopsl. [na3 u 3peHue.
Ouxun.

®dponTankHas 1abopaTopHas padora.

11.M3y4yeHune 3aKkOHOB OTpaXXEHUs CBETA

12.HabnroneHue siBIeHus IPEeJoMIIEHUS CBETa

13.ITosryuenue n300paskeHust P MOMOIIHU JINH3BI.

Peseps -2uac

9 knacc

(105 yacos, 3 yaca B HEJICIIO)

I. 3akoHbl B3anMoeiicTBHS U IBUKeHUS TeJl. (23 4yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. [lepememenne. Cucrema orcuera. OnpezneneHue
KOOpJAMHAThl JABMXKYyIIero Ttena. ['paduku 3aBUCMMOCTH KHMHEMATUYECKUX BEJIIMYMH OT BPEMEHH.
[IpsmonuHeiiHOE  paBHOYCKOpeHHOe  JBHKeHHe. (CKOpOCTb  PAaBHOYCKOPEHHOTO  JABW)KCHHS.
[lepemenienue npu paBHOYCKOPEHHOM JBMKeHUHU. OmnpeneneHue KOOpAMHAThI JABIMXKYILErO Tela.
I'paduku 3aBUCUMOCTH KMHEMAaTHMYECKMX BEJMYMH OT BpeMeHHU. YckopeHHe. OTHOCUTENBHOCTh
MEXaHMUYECKOTo JBIKeHUs. MHepuuanbpHas cucrema oTcyera.

IlepBeiif 3akoH Hetotona. Bropoii 3akon Hetotona. Tpertuit 3akon Hetorona. CBoOoIHOE MajieHHe
3akoH BcemupHoro TtaroreHus. KpuBonuHeilHoe JBukKeHHE JIBU)KEHHE TI0 OKPYKHOCTH.
UckycctBennble cnyTHUKM 3emid. Pakersl. MMmynbc. 3aKOH COXpaHEHUs UMITyJlbca. PeakTUBHOE
nBUKeHue. JIBH)KeHHe Tella OpOIEHHOrO BEpTUKAIBbHO BBEpX. J[BHkeHMEe Tena OpOIEHHOTO IO
YIJIOM K TOPHU30HTY. /[BMkeHue Tena OpOLIeHHOT0 FOpU30HTAIBHO. Y CKOpEHHE CBOOOIHOTO Ma/IeHus
Ha 3eMJie U JpYTUX IUIaHeTax.

Dponmanvuvie 1adopamopHsie padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHUSI 6€3 HauaaIbHOU CKOPOCTH.

2.U3MepeHune yCKopeHUs! CBOOOHOTO MaJIeHHUS.

II. Mexanuyeckue KoJieOaHus U BOJIHbBIL. 3BYK. (124acoB)

Mexannueckue  konebanus.  Ammumutyaa. Ilepuox, uwacrota. CBoOOJHBIE — KOJI€OaHHUS.
Konebartenbubie cuctemMbl. MasTHUK. 3aBHCHUMOCTh IE€PHOJA U YaCTOTHl HUTSHOTO MasATHUKA OT
muHbl HUTH. llpeBpaieHue sHepruM npu KojebaTeabHOM JBM)KEHUH. 3aTyxarollue KoseOaHus.
Brinyxnennsie konebanus. Mexanudeckue BOJHBL [[mmHa BomHBL  [IpomonbHBIE W TTONEpEUHBIE
BOJIHBL. CKOpOCTh pPacHpoCTpaHEHUsi BOJHBI. 3BYK. Bbpicota m TemOp 3Byka. I'pomkocTh 3Byka/
Pacnpoctpanenue 3Byka. CkopocTb 3Byka. OTpaxkeHue 3Byka. 9x0. Pe3oHaHc.

®ponTankHas 1abopaTopHas pabora.

3.MccnenoBanne 3aBUCUMOCTH TIEPHOJA M YaCTOTHI CBOOOJHBIX KOJIEOAaHWH MaTEeMaTHYECKOTO
MasTHHUKA OT €TO0 JIJTUHBI.
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I11. DnexkTpomarnuTHele sBaeHusA. (19 yacoB)

JleiicTBrEe MarHUTHOTO MOJIA Ha AJEKTpUUYECKUe 3apsabl. I'paduueckoe n3o0pakeHrne MarHUTHOTO
noJisi. HampaBienue Toka ¥ HampaBJIeHUE €ro MarHUTHOTO 1mojisi. OOHapyKEeHWe MAarHUTHOTO TIOJIS 110
€ro JCHCTBUIO Ha 3JIEKTpUYecKuil TOK. [TpaBuiio neBoit pyku. MarHUTHBIN MOTOK. DJIEKTPOMarHuTHas
VMHIYKLUA. SIBIEHUE 3JIEKTPOMarHuTHOM UHAYKIMH. [loydeHne mepeMeHHOro aIeKTPUYECKOro TOKa.

OnexkrpomarauTHoe noisie. HeogqnopoaHoe n HEOQHOPOAHOE T0JIe. B3aMMOCBS3b ANEKTPUUECKOTO U
MarHMTHOIO MOJ€H. DIEKTpOMarHuTHble  BOJIHBI. CKOpPOCTb PaclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJIBUraTelb. JJIeKTporenepaTop. CBET — 3J1€KTPOMAarHuTHAsI BOJIHA.

®dponTankHas 1abopaTopHas padora.

4. V3yueHue SBJICHUS JIEKTPOMArHUTHON UHYKIIUH.

I V. Ctpoenne atoma u aromHoro siapa (14 yacon)

PanuoaktuBHOCTE. Asb(da-, OeTTa- U raMma-uziaydeHue. ONbIThl 10 PACCEMBAHUIO allb(a-yacTHII.
[Inanerapnas Moxenb aroma. ATomHOe sapo. lIpoToHHO-HEWTpoHHas Mojenb sapa. MeTosl
HaOJIO/IEHUSI U PETUCTPALMU YacTull. PaguoakTuBHbIE IPEBpAICHUs. DKCIEPUMEHTAIbHbIE METOIBI.
3apsn aapa. MaccoBoe uncio sapa. Anepssie peakuuu. Jlenenue u cuntes saep. CoxpaneHue 3apsaa
M MaccoBOTO 4YMCJIa IpPHU SACPHBIX peakuusx. OTKpbITHE NPOTOHA U HEWUTpPOHA. SlepHbIE CHIIBL.
DHeprus CBA3M YaCTHIL B sJIpe.

Oueprus cBs3u. JlegekT macc. Brigenenue sHepruu npu AeIeHUH U cuHTe3e saep. Mcnons3oBanue
anepHoi sHepruu. [losumerpus. SAnepusiii peakrop. IlpeodbpazoBanue BHyTpeHHel sHepruu siiep B
3NEKTPUYECKYIO SHEPrui0. ATOMHas 3HepreTuka. TepmosepHble peakuuu. buonornueckoe neiicTeue
paaualuu.

OponTanpHas 1adopaTopHas pabora.

5.W3yuenue nenenus sapa aToMa ypasa o pororpaduu TpeKos.

6.3y4yenne TpeKoB 3apsKEHHBIX YacTHUIL IO TOTOBBIM (poTorpadusim.

Ctpoenue u 3Bowonusa Beesiennoit (Suacos)

CocraB, ctpoenue u npoucxoxaeHue Conneunoi cucremsl. bosbmue tena ConHEYHON CUCTEMBI.
Mansie Tena Conmneunoit cucrembl. CTpoenue, uznyuenue u 3Boionus Connia u 38e3q. CTpoeHue u
aBOJIrOIMA BeeneHHou.

3. TemaTu4eckoe MIAHUPOBAHHUE ¢ YKA3aHHEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE
KaKI0il TeMbl

7 k1acc

Ne HasBanmue pasnesia/TemMmsl KoJu-Bo yacos
n/n

1. ®uszuka u GU3NYECKUEe METOAbI U3YUEHUS TPUPOJIBI 4

2 MexaHu4deCcKUe SBJICHUS 36

3. TennoBbIe ABICHUSI 24

4. IToBTOpenue/ pesepn 6

5 Hroro 70

8 kiaacce

Ne Ha3zBanmue pa3aena/Temsl KoJua-Bo yacos
n/n

1. TennoBbIe ABICHUSI 24
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2. DNEeKTPUUYECKHE SIBICHUS 25

3. DNEeKTPOMarHUTHBIC SIBICHHS 6

4, CBeTOBEIE SABICHHUS 8
[ToBTOpeHUe/ pezepn 5

5. Hroro 70

9 KJacc

Ne Ha3Banue pa3nena/TemMbl KoJs1-Bo uacos

n/n

1. 3aKOHBI B3aUMOJIEHCTBUS U ABMKECHUS TEN 34

2. Mexannueckue KojieOaHusl U BOJTHBL. 3BYK 16

3. DJIEKTPOMArHuTHOE MOJIe 26

4. CrpoeHue aTomMa 1 aTOMHOTO sA]Ipa 19

o. Crtpoenue u 3Bosonus Beenennoit 5

6. [ToBTOpEHME/ pe3eps 2

7. HTroro 102

12



