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[peamernbie pe3yiabTaTbl 0CBOEHHS YHeOHOro npeamera

e (opmupoBaTh MpejicTaBieHus 00 OCHOBHBIX MJEAX W MeToAax (hu3MKM, KaK Hayke I
MPOLECCOB.

e OBNAZEBATH A3ILIKOM (DHIHUECKHUX TEPMHHOB: QH3HYECKOE Teno, pusnueckoe apiaenue, ¢
H3MEpPeHHs;

e pacrno3HasaTh 11poGJEMbl, KOTOPbIE MOXKHO PELIMThL MPH NOMOWH (UIHYECKHX METOJ
Tarbl MPOBEAEHHS HCCHICIOBAHMIT H MHTEPIPETHPOBATD PE3yJIbTaThl HABIIOACHHH N ONBITOB;

® CTaBHUTh ONbITH 110 HCCAEAOBAHHIO (DHIHYECKUX ABICHUIT MKW (U3UYCCKHX CBOHCTB T¢
WIMepenuit; npu 21om Gopmysuposarh npobaemy/sanauy yueGHOro skcnepumMenTa; cobuparh
00OpYI0BaHHA: IPOBOANTL ONLIT U (POPMYJIHPOBATHL BbIBOIbI.

® [IOHUMATh POJIb HKCIIEPHMEHTA B 110JyHEHHN HAYUHOI HHpOpMaLIUK;

® [POBOANTL HCCACAOBAHUE 3ABUCHMOCTEH (DHIMYECKUX BEAMYHMH C MCIOJIB30BAHHEM I
KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PEe3yjibTaThl MOJAYHCHHON 3aBHCUMOCTH (H3HHECK)
rpadyMKoOB, JeaTh BLIBO/LI 110 PE3yJIbTaTaM HCCACJ0BAHMA,

® MPOBOANTL KOCBEHHbIE H3MEPEHHS (DHIUYECKHX BEJMYUN: NPH BBINOIHEHHH H3MEpeHHit



VCTAHOBKY, CJIeAYS NMPeIoKeHHOH HHCTPYKUMH, BRIMHCAATE 3HAUYCHHE BEINUYHUHBI M aHAJIM3UPOBATH MOIYUYCHHBIC PE3yNbTaThl €
YHETOM 3aJiaHHON TOYHOCTH M3MEPEHMIT;

® QHANW3MPOBATh CUTYALIMK TPAKTHKO-OPHEHTHPOBAHHOIO XapakTepa, Y3HaBaTb B HHX [IPOSBICHHUE H3YHEHHBIX
(u3MYeCKHX ABNEHHI MIH 3aKOHOMEPHOCTEH U NPUMEHATb HMEIOLLIMECH 3HAHMSA 115 HX 00 BACHEHHS;

® MOHWMATh MPHUHUMNBI JACHCTBUS MauinH, NPHOOPOB W  TEXHHYECKMX YCTPOMCTB, YCH0BHA HX Oe30nacHoro
MCIOJIL30BAHU B MOBCEJHEBHOM KH3HM,

® UCMONB30BaTh MPH BBIMOJIHEHHH YueOHBIX 3a7a4 HAyYHO-NOMYJISPHYIO JIHTEpaTypy © (HU3HUCCKHX ABICHHAX,
CHpaBoYHble MaTepHaibl, pecypchl MuTeprer.

® 0CO3HaBaTh LEHHOCTb HAYYHBIX UCCIEAOBAHUH, POib (PH3MKH B paclIMpPeHHH NMpeACTaBIeHHI 00 OKpYKaroleM MUpe
ee BKJIa/l B YJYULUEHHE Ka4yecTBa KH3HHU,

® HCIOJIb30BaTh NMPUEMbl NMOCTPOCHUS (GU3MYECKHX Mojesnel, nmoucka ¥ (POPMYIMPOBKH J10KA3aTE/ILCTB BbIJABHHYTBIX
FUIOTE3 U TEOPETHYECKHX BbIBOJIOB HA OCHOBE IMITHPHYECKH YCTAHOBICHHBIX (DAKTOB;

® CpaBHHMBaTh TOYHOCTH H3MEpPeHHA (QU3HYECKHX BEAMYMH M0 BEIHYHHE HX OTHOCHTENLHOH MNOrpPelIHOCTH [1pH
MPOBEICHUM MPAMbBIX H3MEPEHHH:

® CAMOCTOATENLHO TMPOBOAHTH KOCBEHHbIE M3MEPEHMS M MCCICA0BaHMS (U3HYECKHX BEAHYMH C MCMOIL30BaHHEM
Pa3sMYHbIX CNocoBOB H3MepeHns (PH3MYECKUX BEJIWYHH, BBIOMPATh CPelCTBA M3MEPEHHSI C YUETOM HEOOXOAMMOH TOYHOCTH
H3MepeHui, 000CHOBbLIBATL BLIOOP cnocoba W3iMepeHns, alekBaTHOro NOCTaBIEHHOI 3a/1a4e, NPOBOAHTL OUEHKY 10CTOBEPHOCTH
MOJIYYEHHbIX Pe3yJIbTATOB;

e BOCNIpUHMMATh MHMOPMALIMIO (PHIMYECKOrO COAEPKAHMS B HAY4HO-TIONMY/ASAPHOH JIMTEpaType M CPeACTBAX MAaccoBOH
WH(OPMALIMHK, KPUTHYECKH OLICHWBATH MOJYYEHHYIO HH(OPMALMIO, aHAIM3MPYs €e COJepiKaHWe M JaHHbie 00 HCTOYHMKE
HHpOpMaLIHK;

e co3jaBaTh COOCTBEHHbIE IMUCHMEHHBIE W YCTHBIE COOOLIEHHS O (U3MYECKHX SABJICHHAX HA OCHOBE HECKOJIbKUX
HCTOYHHKOB HH(OPMALIMK, CONPOBOKAATH BBICTYILIEHHE Npe3eHTalMe, yuuThiBas 0COOCHHOCTH ayIMTOPHH CBEPCTHUKOB.



Conepxanne yuedbnoro xypea

Musuka — nayka o npupoje. Ousnueckue tena u siedns. Hadbnwoaenne u onucanue Qpuinyeckux asneHnin. Gusnyeckui
aKenepumeHT. Moaenuposarue spieHuit ¥ 00beKTOB NPHPO/IbL.

Ddusuyeckne BeJIMYHHBI U UX H3Mepenue. TOYHOCTb U NMorpelIHOCTb H3MepeHnid. Mek 1y Hapo/1Has CHCTeMa eJIMHMLL

MuzuyecKHe 3aKoHbl M 3aKkoHOMepHOoCcTH. Du3Kka u Texunka. Hayuunsiii mero nosHanus. Pons usuku B hopmMupoBaHnu
€CTECTBEHHOHAYYHOH MPaMOTHOCTH.

Mexanuyeckue siBjieHnA

Mexanuueckoe aABHkeHue. MartepuanbHas ToYKa Kak mozenb ¢usuyeckoro tena. OTHOCHTEILHOCTE MEXaHHYECKOro
nsuxenusa. Cucrema orcyera.Dusnyeckne BEIMYHHBI, HEOOXOAHMBIC JUIS ONUCAHUSA JABWKEHHA M B3aMMOCBA3b MEXK/Yy HHMH
(1nyThb, NepemMeLeHHe, CKOPOCTh, YCKOpeHHe, BpeMs ABMkeHus ). PaBHOMepHOE H paBHOYCKOPEHHOE MPIMOJIHHEHHOE JIBHKEHHE.
PasHomepHoe aBukeHHe 1o okpyxHoctH. [lepsbiii 3akon HbiotoHa u mHepums. Macca tena. [lrotHocts sewectsa. Cuia.
Ennuuusl cunsl. Bropoii 3akon Hetotona. Tpetnii 3akon Hetotona. Ceoboanoe nazenue ten. Cuna TsaxecTH. 3aKOH BCEMHPHOTO
tarotenus. Cuna ynpyroctu. 3akon ['yka. Bec tena. HeBecomocTs. CBA3b MKy CHION TsXKeCTH M Maccoi Tena. /lunamomerp.
PasHoneiicTaytowas cuna. Cuna tpenns. Tpenue ckonbxkenus. Tpenue nokos. Tpenne B npupoje 0 TEXHHUKE.

Mmnynbe. 3akoH coxpaHenus umnyibca. PeaktuBHoe jBwkeHue. Mexanudeckas pabGota. MouwmocTs. JHeprus.
[MoteHunanbHas M KMHeTHYecKas dHeprus. [IpeBpalleHue 0HOI0 BHAa MEXaHHUYECKOH YHEPruu B Jpyroi. 3aKkoH coxpaHeHHs
MOJIHOM MEXAHHUECKON IHEPIHH.

[TpocTbie Mexauu3Mbl. YCIOBHS PaBHOBECHS TBEPIOTO T, HMEIOLIEro 3aKperieHHylo 0Cb ABHKEHHUS. MOMEHT CHIlbL.
[lentp Tskect Tena. Puiuar. PaBHoBecue cui Ha pbiuare. Poivaru B Texuuke, 6biTy u npuposje. [ojBukHbIe U HENOABHKHbIE
610ku. PaBeHcTBO paboT Npy MCMONB30BaHUK MPOCTBIX MeXaHW3MOB («300Toe npaBuio Mexauukny»). Koordpuumnent noneznoro
JeHCTBUS MEXaHH3Ma.

JlaBnenune TBepAbIX Tea. Eaunnun uimepenus aasienus. Crnocobbl u3Menenus aasnenus. /laBienne AHaAKOCTeH U ra3os

3akon [lackans. Jlanenue *uakocTH Ha JAHO M creHkn cocyaa. Coobuwarowmecs cocyabl. Bec Bosayxa. Armocdephoe
4



Aasienune. M3smepenue armocdeproro nasienus. Oneit Toppuuesin. bapomerpr-anepoua. ArmocdepHoe jpasieHue Ha
pa3inyHbIX BhicoTax. ['MapaBanyeckue MexaHusMel (npecc, Hacoc). JlaBneHue KHAKOCTH M rasa Ha NOrpyKeHHOE B HHX Telo.
Apxumesiosa cuna. [nasanue ten u cynos Bosayxonnasanue.

Mexannyeckue konebanus. [lepnon, vacrora, amnantyaa konebaumii. Pesonaric. Mexanuyeckue BOJHbLI B OJHOPOHBIX
cpesnax. JlnnHa BosHbL. 3BYK KaK Mexanuueckas BoiHa. [[pOMKOCTb H BbICOTA TOHA 3BYI<a.

TensoBbie ABICHHA

Crpoenne sewectsa. AToMbl M MoneKyibl. TenuoBoe anxkerne atoMoB W Mouiekysl. [udysns B rasax, KHAKOCTSX
TBEp/bIX Tenax. bpoynoeckoe dsudicenue. BianmoneHcTBre (NPUTSIKEHHE W OTTAJIKH BAHME) MOJIEKYJ. ArperaTHble COCTOSHHS
BelecTsa. Pasnnune B CTPOGHHM TBEPABIX TeJl, KHAKOCTEH M ra3oB.

Tennosoe paBHosecne. Temneparypa. Ceasb TeMnepaTypsl €O CKOPOCTHIO XaOT HYECKOrO ABHXKEHHMs YacTuil. BHyTpenHss
sueprus. Pabora u tensonepenaya xak cnoco®bl M3MeHeHMs BHYTpeHHeil sHeprui4 Tena. TersonpoBoanocTs, KoHBekims.
M3anyuenne. Ilpumeps Tennonepenauu B npupoge M TexHuke. Konuuectso TennoTel. YaenbHas TemnoemMkocTb. YenbHas
TEIJIOTA CrOPaHMs TOMJIMBA. 3aKOH COXpaHEHHs W NpeBpaLleH#si JHEPri B MEXaHHYeC KUX M TerloBsIX npoueccax. [1nasnenue u
OTBEP/ICBAHHE KPUCTAIMYECKHX Tesl. YieabHas Tennota nnasiaenus. Mcnapenne n koupencauns. INoriouenue sneprun npu
MCTIAPEHHHU JKUAKOCTH M BblICNICHHE ee NpH KoHAeHcauuu napa. Kunenue. 3aBHCHMOCTD TeMIIEpaTypbl KHIIEHHS OT JaBIEHMS.
Yaenptas Tennora napoobpasosanns M KowJeHcauuu. Bnakunocts Bosnyxa. PaGora raza npu pacumpenuu. Ilpeobpazosanns
SHEPIrUM B TEIUIOBBIX MallIMHAX (naposas TypOMHA, ABUraTe/lb BHYTPEHHErO CrOpanus., peakTuBHblii asuratens). KI1/1 tennoBoii
MalMHBL. JKONOrHYecKue npodbaembl HCIOJIL30BAHNS TEMJIOBLIX MALIHH.

FAEKTPOMATHHTHBIE ABJICHHS

Jnektpusaumus (usznueckux Ten. BiaumoneiicTeue 3apsikeHHbIX Ten. JlBa poaa anekTpuueckux 3apsaos. JleaMmocTs
MEKTPUHECKOTO 3apsjia. DIeMEeHTapHbIi H1eKTPUUECKHii 3aps. 3aKoH COXpaHeHH:s leKTpuyeckoro sapaaa. IlpoBoaHukH,
NOAYNPOBOAHHKH H H30JATOPbI MIEKTPHUECTBA. DAEKTPOCKON. DNEKTPUUECKOE 10J1e K aK 0coOblil BUA MaTepuu. HanpsikeHHOCTH
ICKTPHYECKOro noas. JlecTBre 21CKTPUYCCKOro Moas Ha leKTpuyeckne 3apsjibl. Konjaencarop. DHeprus ieKTpHueckoro
11O1s KOHAeHcaTopa.



JnekTprudecknit Tok. MCTOUHHKH INEKTPHYECKOTO TOKA. JnexTpuyeckas Uenb M ee COCTABHBIC YacTH. HanpasaeHue M
AeHCTBUS 2MeKTpuueckoro Toka. Hocurenn sneKTpUYeCcKHX 3apsjios B MeTaliax. Cuiia TOKa. DICKTPHYECKOe HamnpsiKeHHe.
JNeKTPHUUECKOE CONPOTHBICHHE NPOBOAHHKOB. EMHHULBI CONPOTHBIICHHUA.

3aBHCHMOCTb CHABI TOKa OT HanpsokeHus. 3akon Oma A48 y4qacTka UCMH. VaensHoe conpotuBieHne. Peoctathbl.
MocnenoBaTenbHOe coeMHerne npopoaHnkos. [apannenbHoe CoeMHEHHE TPOBOAHHKOB.

PaGoTa 3/1eKTPHYECKOro 10Jis Mo NepemMellieHHIo MEKTPHUECKHX 3apA10B. MowHOCTh ANeKTpHyeckoro Toka. Harpesanue
NPOBOHUKOB JNEKTPHUECcKHM TokoM. 3akoH JLkoyns - Jlenua. DneKTpHUecKHe HarpeBaTe/bHbIC H OCBCTHTEIBHBIC npudopsbl.
Kopotkoe 3ambiKaHKe.

MaruuTtHoe nofe. MHayKuus MarHuTHOro nosisi. MariuTHoe nojie Toka. Onwit Dperesa. MaruutHoe nosie nocTOAHHbLIX
MarduTOB. MaruuTHoe nojie 3emau. DnekTpoMarHut. MarHutHoe nojie Karylkd ¢ TOKOM. [IpumeHenne MEKTPOMArHUTOB.
JleiicTBHE MAarHWTHOIO MO/ HA MPOBOJIHUK C TOKOM M JIBHKYILYIOCH 3apsiKEHHYIO yactuily. Cuna Amnepa u cuna Jlopenua.
JNeKTPOABUIaTE b, SIBlICHHE Y1EKTPOMArHHTHOH HH/LYKLHS. OnpiTot Dapajes.

JnexTpomaruuTHble KosneGanns. KonebarenbHbliH KOHTYP. nektporeneparop. IlepemMeHHbIH TOK. Tpancopmarop.
[lepesaua INEKTPUHECKOH SHEPrUH HA paccTOSHHE. INEKTPOMArHUTHBIE BOJIHbI M HMX CBOWCTBA. [TpUHUMNBL PAJIMOCBS3H W
TeneBHIeH!s. BausHue 21eKTPOMArHUTHBIX W31Y4YeHHI HA JKUBbLIC OPraHH3MbI.

Ceet — anexktpoMaruuThas BojiHa. Ckopocts cBeta. MCTOYHNKH CBETA. 3aKOH NMPAMOIMHEHHOIO PacnpocTpaHeHHe CBeTa.
3akon oTpakenus cseta. [lnockoe 3epkano. 3aKOH NpenoMieHUs CBera. JInuzbl. DokycHOE paccTosHMe W ONTHYECKas cHia
nunsbl. M3o06paxenne npeamera B 3epKajie v JIMH3C. Ontuueckue npubopsl. [1a3 Kak onTHYeckas cucrema. Jlucnepcus ceera.
Uurepheperuus v AHppakiins csera.

KBaHTOoBbIC SIBJICHHH

Crpoenne atomos. [lnaHeraphas Mozeb aToMa. KBaHTOBbII XapakTep MOrMOUIEHNs H WCIYCKAHWA CBETa ATOMAaMH.
JIluHeiuarsie CrnexkTpol.

Onwitsl Peseppopaa.



Cocras atomHoro szapa. [lpotou, neiiTpon n saekTpoH. 3akoH DiHWTEHHA O NPONOPUHOHATLHOCTH MACChI M YHECPIHA.
Hedext mace u sneprus cpasu atomubix siep. PagnoaktusHocts. [lepuoa nonypacnana. Anna-uanyuenue. bera-uinyuenue.
Famma-nznyyenue. Slaepubie peakunn. Mctounnku sxepriun Connua u 38e3. SliaepHas sHepretuxa. DKonoruueckue npodiemsi
paboThl aTOMHBIX 1eKTpOCTaHLMiA. Jlo3umeTpus. BiausHue paiuoakTHBHLIX H31yYeHHiT HA )KUBbIE OPraHH3MbI.

Crpoenne u 3Bomouns Beenennoii
['eoueHTpuueckas M reiHoUeHTPHYECKas cucTeMbl Mupa. ®usnueckas npupoaa HebecHbix Ten CONHEUHON CHCTEMBI.
[lponcxoxaenne Conneunoit cucremnl. Pusnyeckas npuposa Connua u 3se3n. Crpoenure Beenennoit. DBomouns BeenenHoil,
["'unoresa bonsworo B3pbiBa.
®opmbl Opranu3anun y4eOHOro npouecca:

MuauBuayanbHas, rpynnosas, HHAMBHIYAILHO-TPYNNOBas, (POHTAIbLHASA, B Nape.
Ha ypokax ucnons3yiorcs Takue pOpMbl 3aHATHI KaK: MPAKTHYECKHE 3aHATHSA; TPEHWHT; KOHCYJ/IbTaLIHs.

Bujibi yuebHoii 1esTeIbHOCTH HA YpoKaX PHIHKH

Mccneposanue. Biaumonposepka, camonposepka. [louck, obHapykenue OmMOOK JTOrHYECKOro u apuMeTHYECKOro
xapaktepa. Tectuposanue. IlpakTuueckas nestenbHocTh. IMouck Heobxomumoil uHpopmauuu B yueGHONH M CHPaBOYHOIN
aurteparypbl. Jlaboparophas pabota. B TeXHONOrWM npoBeieHMs 3aHATHI TNPHCYTCTBYET 3EMEHT MEpPeKPecTHOH K
CamMONpOBEPKH, KOTOPLIH MPEOCTABSET YHALIMMCS BOIMOKHOCTD CAMHM [IPOBEPHTL, KAK HMH YCBOEH M3YYEHHbIH MaTepuar.



Pacnpenesenne tem no Kaaccam

Knace | Temsl ﬂpuMépnoe KOJMYECTBO 4acoB

7 ®uznka u GUHUCCKHE METOLbI H3YHYEHHUS NPHPO/IbI 4
[TepBoHauaibHbIe CBEJACHUA O CTPOCHHH BELLIECTBA 6 o
JIBMOKeHHME M B3aMMO/ICHCTBHE Tel 21
JlaBnenune TBep/bIX TE, KUAKOCTEH H ra3oB 23
PaGota ¥ MOLIHOCTb. DHeprus I
[ToBTOpeHue 3

8 Tennossle sBNEHHUA 26
DneKTpuUecKHe ABJICHHS 22
DNEeKTPOMArHHTHbLIC ABJIEHHA
CBeToBbIC ABICHNSA 10
ITosrOopenue -

9 3aKoHb! B3aUMOICHCTBHS U IBHKEHHS Tell 25
MexaHuueckne KonebaHus BONHbL. 3BYK 20
INEKTPOMATHHUTHOE T10J1€ 30
CrpoeHue aToMa H aTOMHOI'O s/1pa 20
Crpoenue u sBomonns Beenennoi 5
Hrorosoe nosropenue 2




